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[ 3BAT’AJIBHI ITOJIOXKEHHA

1.1 AkryanbHicTh BUBUEHHS AucUUILIIIHU «[Iporpamua o0poOka HayKOBHX
JTOCIIDKEHBY Y 3B’ SI3KY 13 3aBJIaHHAMU MPOdECiiHOT AiSIIbHOCTI Ta HABYAHHS.

[Iporpamna oOpoOka HaykoBux npociipkenb (IIOHJI) — ue HaBuanbHa
JTUCIUIUIIHA, TIOB’s3aHa 13 TEOpIE€0 Ta MPAKTHUKOI IIMPOKOMACIITAOHOIO
3aCTOCYBaHHA OOYMCIIOBAIBHUX MOXJIMBOCTEH BIIBHOTO HAYKOBO-TEXHIYHOTO
IPOrpaMHOro 3a0e3MeUYeHHs IO PO3POOKH MPOCTUX Ta €(HEKTUBHUX AITOPUTMIB IS
MaTeMaTHYHOTO MOJICIIIOBAHHS Ta Bi3yajizallli JeTepMIiHICTUYHUX, WMOBIPHICHUX,
CTaTUCTUYHHMX Ta CTOXAaCTUYHUX MOJENIEH Yy MPUKIAJHUX KOMIT IOTEPHUX 3a/iadax
CydacHOi HaykoBoi JauHaMiku. CyyacHa HayKOBa JMHAMIKa OXOIUTIOE€ IIHPOKUN
CHeKTp 1H(OPMAaIIHO-O0UHCITIOBAIBHUX 3a4ad I  TEXHIYHUX-Ta-COL[1aIbHUX
MPOIECIB 1 CUCTEM Yy TaKMX MDKIMCIUIUTIHAPHUX Taly3sX SIK JaTauoris, HayKoBa
MPOAYKTUBHICTh, HAYKOBUI MEHEIKMEHT, 1H)KEHEpisi 3HaHb, HAYKOBUU MaOJIIINHT,
HayKoMeTpis, 0101ioMeTpis, 1HQopMeTpis, BEOOMETpIs, a TaKOX NpsiMi Ta 0OEpHEHI
3aja4l  MYJbTUIUMCUUIUIIHADHUX HAYKOBO-TE€XHIYHUX 00uucieHb. (OCHOBHUMHU
METOJIaMU TMPOrpaMHOi OOpPOOKM HAYKOBUX JOCHIIKEHb € METOJIU MPUKIATHOTO
MYJbTUAUCIMILIIHAPHOTO MaTEMaTU4YHOTO MOJEIIOBaHHS Ta 0aratopiBHEBOTO
HAyKOBO-TEXHIYHOTO KOMIT FOTEPHOIO MTPOrpaMyBaHHSI.

Metoau, KOHIENII, MAX0A1, METOAUKH Ta KOMIUIEKC BIAIIOBIIHUX MOJIEINEH,
K1 BUBYaKOThCA B auchuiuiiai «lIporpamHa oOpoOka HayKOBUX JOCIIIKECHbBY,
IIMPOKO 3aCTOCOBYIOTHCSA JJIi HABYAJIbHO-METOJWYHOIO BHUKJIAJACHHS OCHOBHUX
MOJIOKEHb CKJIAJAHUX TEXHIYHMX-Ta-COLIAJIbHUX MPOLECIB CYYaCHOI HAyKOBOI
nuHamikd. HaBuanbna pgucnurmiina I[IOHJ[ mae nHa Meti sk iHpopMaIiiHO-
MaTeMaTUyHE O3HAWOMJIEHHS CTapIIOKYPCHHUKIB KOMIT IOTEPHUX CHEIalbHOCTEN 13
0aratopiBHEBOIO Ta MYJbTUJIMUCUUILIIHAPHOIO CPEpor0 HAYKOBUX AOCTIIKEHb, TaK 1
HaJaHHS CTyJeHTaM e(EeKTUBHOTO I1HCTPYMEHTApil0 y BUIJIAAl PO3PaxyHKOBO-
OOYHCITIOBAIbHUX METOJUK Ta MPUKIAAHUX KOMII IOTEPHUX AITOPUTMIB B paMKax
IIMPOKOTO 3aCTOCYBAHHSA OOUYMCIIOBAJIbHUX MOXIIMBOCTEH Cy4aCHHX BHCOKOpPIBHE-
BHX MOB Kay3aJIbHOTO Ta aKay3aJbHOIO MIPOrpaMyBaHHS.

1.2 Mera puctumminu  «lIporpamra 0o0poOka HAYKOBHX JOCHIIKEHB» —
(dhopMyBaHHS KOTHITUBHUX, a(DEKTUBHUX Ta MOTOPHHMX KOMIIETEHIIIH B MYJIbTHIHUC-
IUIUTIHApHINA cdepl 3acTOCyBaHHS MAaTEMaTHYHUX METOMIB Cy4acHOI HayKOBOI
JUHAMIKH Ta TPOAYKTUBHOCTI y TmpodeciiHiil AisSIbHOCTI MallOyTHROTO HAyKOBIIA,
OMaHyBaHHS Ta BJIACHOI PO3POOKH MIMPOKOrO CHEKTPY JETEPMIHICTUUHUX,
WMOBIPHICHUX, CTaTUCTUYHUX Ta CTOXaCTUYHUX MOJEJICH TEeXHIYHO-COIlaIbHUX
HAayKOBUX TMPOLECIB Ta CHUCTEM, a TaKOX YCHINIHOI MPUKIAAHOI peami3anii
KOMIT'IOTEPHUX QJITOPUTMIB 13 BHUKOPUCTAHHSAM OOYMCIIOBAIBHUX MOXKIJIUBOCTEN
Cy4aCHHUX MOB MPOrPaMyBaHHs Ta ICHYIOUOT'O BUILHOTO MIPOTPAMHOT0 3a0€3MEeUEHHS.



1.3 3aBmannsa qucuumiinu «IIporpamua 06poOka HaAyKOBUX JOCTIIKEHbY !

— O3HAMOMJICHHS CTapIIOKYPCHHUKIB 13 PI3HOMAHITHUMHU HamnpsMaMHd Ta
METO/IOJIOTI€I0 OCTIIKEHHSI HAyKOBOI JUHAMIKHU Ta MPOyKTUBHOCTI;

— HaBYaHHA MaOyTHIX (axiBLiB 13 1HOOPMALIHHUX TEXHOJOT1H MPAKTUIHOMY
BUKOPUCTAHHIO TPUKIAJAHUX MaTEeMaTUYHHUX, TOOTO KIIbKICHUX, METOJIB IS
oOY/IOBU IIUPOKOTO CHEKTPY JIETEPMIHICTUYHUX, UMOBIPHICHUX, CTATUCTUYHUX Ta
CTOXaCTUYHUX MOJeJIel TEXHIYHO-COILIaIbHUX HAYKOBUX IMPOIIECIB Ta CUCTEM Yy BCIX
rajiy3sx HayKoOBO1 JUHAMIKH Ta MPOyKTUBHOCTI;

— O3HAMOMIJICHHS CTYJCHTIB 13 HMOBIpHICHO-CTaTUCTUYHHUMHM 1HJAUKATOPaMU Ta
1HJEKCaMH1 JIJIs1 BpaXyBaHHS Ta KUIbKICHOTO OMKCY HAYKOBOT POIYKTUBHOCTI;

— O3HAHOMJICHHSI CTYJICHTIB 13 OCHOBHUMH 3aKOHAMU CTAaTHUCTHYHOI MEXaHIKU
Ta BIIMOBIAHUMU MaTeMaTUYHUMU MOJCIISIMHU, MOB’SI3aHUMHU 13 (DEHOMEHOJIOTIYHUM
OMKMCOM HayKOBOI AUHAMIKH Ta JOCIIJHULBKOI MPOTYKTUBHOCTI,

—3a0e3nevyeHHs (OopMyBaHHSA MPUKIAJHUX TEOPETHUYHUX 3HAHb Ta HAOyTTA
MPAKTUYHUX TPOrPaMHO-OO0UMCITIOBATPHIX HABUYOK Ui YCIIITHOTO TMOJANBIIOTO
y3arajJlbHEHHs1 Ta TBOpPUOi (EeHOMEHONOrIyHO1 (opManizalii MNOCTaBIEHUX Ta
HEIMOCTaBJIEHUX 1H(OPMAIITHO-PO3PaXyHKOBUX 3aB/IaHb, SIKI BUHHUKAIOTh y PI3HUX
chepax MOBCIAKIEHHOI HAYKOBO-TEXHIYHOI aKTUBHOCTI 1HKEHEpa-A0CIIiTHUKA,;

— PO3BUHEHHSI Y CTApUIOKYPCHUKIB HAaBHUYOK MYJIbTHAUCIHUILUIIHAPHOTO
MPUKIAQAHOTO MAaTEMATUYHOTO MOJICTIOBAHHS 13 HIUPOKUM 3aTYYEHHSIM PO3PaXyHKO-
BO-O00YHUCITIOBAILHUX MOKIIMBOCTEN Cy4yaCHUX BUCOKOPIBHEBUX MOB MPOTPaMyBaHHS;

— IOKJIATHUWA  AUJAKTUYHUM  PO3TIIAN IIMPOKOTO CHEKTPY MPHUKIATHUX
TEXHIYHUX 1H(QOpMaIiHHO-00YNCITIOBATILHUX 33/1a4, TIOB’ SI3aHUX 31 CTATUCTUYHOIO Ta
(h€HOMEHOJIOTTYHOI0 JIMHAMIKOK) CYYaCHMX HAyKOBUX JOCHII)KEHb Ta HAayKOBOIi
MPOJYKTUBHOCTI JUIsl BCIX MYJbTUAUCUUIUTIHAPHUX 0OJIACTEH JIOACHKOI HayKOBO-
TEXHIYHOI JISJTbHOCT1 Ha PiBHI 1HXKEHEPA-I0CITHHKA Ta HAYKOBOT'O MEHEKEPA,

— HaOyTTS CTYACHTaMU MPAKTUYHUX HABUYOK Kay3aJbHOTO Ta aKay3aJbHOTO
AITOPUTMIYHOTO MUCJIEHHS Ta (POPMYBaHHS JTOJATKOBOI apryMEeHTallil Npy parioHa-
JBHOMY BHOOpI PEJICBAHTHUX YHCEIBHUX METOAIB KOMII IOTEPHOTO PpO3B’sI3aHHS
MPUKIAAHUX JETEPMIHICTUYHUX, WMOBIPHICHHX, CTAaTUCTUYHHUX Ta CTOXAaCTUYHUX
Mozernel y 1HhopMaIitHO-00YMCITIOBATFHUX 3a/1auaXx (DEHOMEHOJIOTIYHOI JUHAMIKH
CKJIQJTHUX TEXHIYHO-COIllaJIbHUX HAYKOBHX MPOIIECIB Ta CUCTEM;

—3a0e3ne4eHHs 0a30BOro PiBHSA PO3YMIHHS Ta YCBIJOMJIEHOTO 3aCTOCYBAHHS
CTapUIOKYpPCHUKAaMU HaOyTHMX HOBUX 3HaHb, YMiHb Ta HaBUYOK ILUISIXOM PO3POOKU
Kay3aJIbHUX Ta aKay3aJbHUX KOMIT IOTEPHUX QJITOPUTMIB Ta TIPU CKJIQJaHHI
MPUKIAAHUX PO3PaXyHKOBUX TMPOTPaM 13 3aCTOCYBaHHSAM  OOYHCIIIOBAIBLHUX
MOMJIMBOCTEH CyYaCHMX MOB TIPOTpaMyBaHHS ISl TMPOBEIACHHS KOMIT IOTEPHUX
EKCIIEPUMEHTIB B TMpOIECl 1HAWBIAYaJbHOTO BHUBYEHHS CTYJACHTAMHM CKJIQJHUX
MPUKIATHUX 3a/1a4 HAYKOBOT IMHAMIKH Ta HAYKOBOI IPOAYKTUBHOCTI.

— noaatkoBe (POPMYBaHHS Y CTapIIOKYPCHUKIB 3JaTHOCTI J0 MOCIIAOBHOTO 1
JIOTIYHOTO MHCJICHHS Ta HaJIEXHOro piBHA 1H(POpMAIIHO-00UYHUCIIOBAILHOI
KyJbTYPH, @ TAaKOXK 3a0e3Me4YeHHs] PO3MIMPEHHS NpodeciiiHOro HayKOBO-TEXHIYHOTO
Kpyro30py 1HKeHepa-0CIiHUKA.



1.4 TlepenymoBu ny1st BuBYeHHs aucuuruiinu «IIporpamua o6poOka HayKOBHUX
JOCIIIKEHBY . TONEePEAHE BUBYCHHS CTYJSHTAMHU JWCIHILIIH «Buila mMaTemaTukay,
«Teopisa iiMoBipHOCTEHY, «MaTtemMaTnyHa CTaTUCTUKa», «/lUCKpeTHa MaTeMaTukKay,
«HucenpHl MeTomM», «MaTeMaTHdHI METOIU MOCIIKEHHs omeparliit»y, «Cucremu
KOMIT t0TepHO1 anreOpu», «OCHOBH HAyKOBUX JOCHIKEHBY, «lHTEIeKTyanpbHa
BJIACHICTBY» Ta «MEeTOI0JI0T1s Ta OpraHi3allisl HAyKOBUX JTOCTIIKCHBY.

1.5 MoBa BuKJIaJaHHs: YKpaiHChKa.

1.6 O6¢csr HaBUANIBHOI TUCHUIUIIHU Ta WOT0 PO3MOJILI 32 BUJaMH HaBYaJbHUX
3aHSATH:

- 3arayibHui 00csr cranoBuTh 90 roaun / 3,0 KpeIuTiB, B T.4.:

- nenHa ¢gopma HaByaHHS: Jekmii — 20 rogwH, mpakthyHi — 10 romauH,
camocTiiiHa poboTa cTyAeHTiB — 60 ToanH; KypcoBa po0oTa — HE TIaHYETHCS.

- 3a0yHa ¢opMa HaBUYaHHS: JeKiii — 4 rogwHu, npaktudHi — O roguH,
camocTiiiHa poboTa CTyieHTiB — 86 TOAMH, KypcoBa poOOTa — HE TUTAHYEThCA.

IT ITPOT'PAMHI PE3VJIbTATHU HABUAHHA

VY pesynbTaTi BUBYEHHS HaBYaibHOI AucHuruiinu «[Iporpamua oO6poOka Hay-
KOBHX JIOCJIIJIKEHb» CTYJIEHT IMOBUHEH MPOJAEMOHCTPYBATH JOCTATHIN piBeHb chop-
MOBAHOCTI HACTYITHHUX MPOTrPaAMHUX PE3YJIbTaTIB HABUAHHS.

B y3aranpHeHOMY BUTJISII 1X MOXHA HABECTH HACTYITHUM YUHOM:

Y KOZHimueHiil cpepi

CTYJEHT 3/IaTHUN TTPOJIEMOHCTPYBATH:

— 3arajbHe PO3YMiHHS, YCBIJOMIICHHS Ta MPAKTHYHE TBOPYE BUKOPUCTAH-
HS TPUKIIATHAX €BPUCTUYHHX MPUHAOMIB aHAN3y, CHHTE3y, aHaJl3y 4Yepe3 CHUHTE3,
kiacuikauii, y3aralbHeHHs, CACTEMAaTH3allli Ta FTEHEPYBAHHS acolialliil Toulo;

- CTIWKY 1HAMBIAYyaJdbHY 3JaTHICTh J0 aOCTpakTHOro iH(opmaIiiHo-
MaTEeMaTUYHOTO MHUCJICHHS, KOHCTPYKTUBHOTO 1H)KEHEPHOTO YSIBICHHS, JTOIMYCTUMOTO
€KCIIEPUMEHTAJIbHO-TEOPETUUHOTO  y3araJlbHeHHs, YCHIIIHOiI ©OaraToiTepaTHUBHOI
OTIOCEPEIKOBAHOCTI OJIEP’)KyBaHMX HOBHUX 3HAaHb, KPUTHYHOTO aHaNi3y 00’ €KTUBHUX
repeBar Ta HasiBHUX HEAOJIIKIB ICHYIOUMX MIIXOAIB Ta MOJieNiel, TBOPUYOI OI[IHKH Ta
CaMOCTIMHOTO CUHTE3Y HOBUX OPUTTHAJIBHUX 171ei, METOJUK Ta MPOIO3HUIIIH;

- BIICBHEHY CIPOMOXHICTh JI0 JOKJATHOTO, ajie J0 TIeBHOI MipHu
OOMEKEHOT0 aHaJITUYHO-1H(POPMALIHHOTO TOIIYKY, YBaXXHOrO OOpOOJIEHHS Ta
MOPIBHSUTBHOTO aHaNi3y OCTYITHOI HAyKOBO-TEXHIYHOI 1H(pOpMaIlii 3 pi3HUX JIKEpPET,
0 IHAWBIAyaJbHOI TOOYJAOBHM  JIOTIYHMX Ta  TOCTIJOBHMX  BHUCHOBKIB,
YCBIJJOMJICHOTO BUKOPHUCTAHHS PI3HOMAHITHOTO MaTEeMaTH4YHOTro ¢opmaiizMy Ta
KOMIT'IOTEPHOTO CHUHTAKCHCYy B paMKaxX I1HAWBIAYAJIBHOTO TIPOTPECY MIOI0
3araJIbHOTO PO3YMIHHSI, 3aCTOCYBAHHS Ta TBOPYOTO MEPEOCMUCIICHHS MPUKIIATHAX
JIETEPMIHICTUIHHX, HMOBIPHICHUX, CTATUCTUYHUX T4 CTOXaCTUYHUX MOJIETICH;

— 3aTHICTh J0 MaTeMaTHUYHOI'O Ta JIOTIYHOIO MUCJEHHS, aJeKBaTHOTO



pO3yMiHHA, (OpMyJIOBaHHS, I1HTepmpeTalii, gomyctuMoi Monudikamii Ta
3aliKaBJICHOTO JOCIIKEHHS JETEPMIHICTUUHUX, WMOBIPHICHHX, CTATUCTUYHHUX Ta
CTOXAaCTUYHUX MATEeMAaTHYHHX MOJCNICH TEeXHIYHO-COIliaJbHUX IMPOIIECIB Ta CHCTEM
HAyKOBOi JMHAMIKK Ta JIOCHITHUIBKOT MPOAYKTUBHOCTI, 30KpeMa IUCKPETHUX Ta
HenepepBHUX (EHOMEHOJOTIYHUX MaTeMaTUYHUX MojeJe, OoOrpyHTOBYBAaHHS
paIioHaIbHOTO BH60py e(eKTUBHUX METOJIIB 1 MIAXOMAIB Jisi Kay3aJbHOTO Ta
aKaySaJIBHOFO pPO3B’SI3yBaHHS TEOPETUYHUX 1 MPUKIATHUX 3a7ad B Talysi
KOMIT IOTEpHUX HayK, IHTEPIPETyBaHHS OTPUMaHUX TpadiuHUX, YUCEIbHUX Ta aHaMl-
TUYHHUX PE3YJbTATIB B PI3HUX IIJILOBUX MPEAMETHUX Tally3siX (HayKOBO-TEXHIYHOTO,
iH(popMmariitHo-616miorpadiyHoro, 010MEIMYHOIO, JIHTBICTUYHOTO, €KOHOMIYHOTO,
COIIAJIBHOTO, OCBITHBOT'O, MUCTEIILKOT0, TYMaHITapHOT'O MPU3HAYEHHS, TOIIIO);

— 3/IaTHICTh HaMaraTUcCsl MOCTIMHO BUYUTHUCS, MOCIIOBHO, HAIOJETIUBO 1
LIJIECOPSIMOBAHO OBOJIOJIBATH CY4YacCHUMH 1H(OpMALIHHO-TEXHIYHUMU 3HAHHSIMH,
MPUKIATHIMH MaTeMaTUYHUMH MOJCISIMU TUHAMIKH Ta MPOIYKTHBHOCTI HAYKOBHUX
IpOIECiB Ta CHUCTEM, pEJICBAaHTHUMH MOBaMHU €(QEKTHBHOTO KOMIT FOTEPHOTO
MporpaMmyBaHHs, 00’€KTUBHO OI[IHIOBATH Ta BiAMOBIJAILHO 3a0e3MedyBaTH SIKICTh
BUKOHYBAaHHUX PO3PAXyHKOBO-O0UUCITIOBAILHUX Ta TAOOPATOPHUX POOIT;

— BIICBHEHE BMIHHS aJ€KBATHO, PEJIEBAaHTHO, TIOCTIOBHO Ta TBOPYO
3aCTOCYBaTU  JCTEPMIHICTHUYHI, WMOBIPHICHI, CTaTUCTUYHI Ta CTOXACTHYHI
MaTeMaTU4IH1 MOJCII TEXHIYHO-COI[IaJIbHUX IPOIIECIB Ta CUCTEM HAYKOBOI JMHAMIKH
Ta JOCJIIHUIILKOI MMPOAYKTUBHOCTI BIAMOBIHO /10 HASIBHUX 00’ €KTUBHUX TEXHIUHHUX
YMOB, B SKUX Hapa3l (YHKIIOHYIOTh ICHYHO4l 00 ’ekTH iHpopmarh3amii Ta
KOMIT'IoTepi3amii B  PI3HUX  NPEAMETHHX  ramy3sx (HaAyKOBO-TEXHIYHOTO,
iH(popmaniiiHo-010mi0rpadiyHOro, 010MEIUYHOr0, JIIHTBICTUYHOIO, €KOHOMIYHOTIO,
COIIaJIbHOT'O, OCBITHBOTO, MUCTEIILKOT'0, TYMaHITAPHOT'O MPU3HAYEHHSI, TOLIO);

— BMIHHS  TpaMOTHO  OOpoOOJsTH,  3IJIAJKyBaTH, IHTEPIOJIIOBATH,
anpOKCUMYBAaTH, BI3yaldi30ByBaTH, TJIYMAauWTH Ta Yy3araJbHIOBaTH OTPUMAaHI
YHUCENbHI, Tpa(iydi Ta aHAJTITUYHI pe3yJbTaTH, aHAJI3YBaTH, MEPEOCMHUCIIOBATH Ta
MPEACTABISATH X I IITLOBOI ayauTOpii Ta HempodeciiftHOro 3arany, OOrpyHTYBaTH
3aMponoHOBaHi 1HGOPMAIIiiTHI PIlIEHHS Ha Cy9aCHOMY HayKOBO-T€XHIYHOMY DiBHI;

— BMIHHSI BUKOPUCTOBYBATH, PO3POOJIATH Ta JOCHI)KYBaTH MaTeMaTH4HI
METO/AM Ta aJrOPUTMHU OOPOOKM HAYKOBUX JaHUX 13 3aCTOCYBaHHSIM OOYMCIIIOBAJIb-
HUX MOXKJIMBOCTEH Cy9aCHHUX MOB Kay3aJbHOTO Ta aKay3aJbHOTO IPOrpaMyBaHHS.

6 aghekmueniil cgpepi

CTYAEHT 3JaTHUM:

— KPUTHYHO OCMHUCJIIOBATH JICKIIMHUN Ta IO3aJCKIIMHUNA HaBYaJIbHO-
MPaKTUYHUN MaTepiai; BUTbHO, KOMIIETEHTHO, MOCIIOBHO Ta pallioHaIbHO OyayBaTH
BJIACHY apryMEHTAllll0; 3aCTOCOBYBaTHM BHUBYEHI JIETEPMIHICTUYHI, HMOBIPHICHI,
CTATUCTUYHI Ta CTOXAaCTUYHI MaTeMaTUYH1 MO/IeJl TEXHIYHO-COIlaJIbHUX MPOIIECIB Ta
CHUCTEM HAyKOBOI JMHAMIKM Ta JTOCTIAHHUIILKOI MPOAYKTUBHOCTI J0 BiAMOBIIHUX
1H(popMaIITHO-IPAKTUYHUX 33/1a4 CYYaCHUX KOMIT FOTEPHUX HayK;

— YCHIIIHO PO3B’S3yBaTH MPUKIAAHI OOYMCITIOBAIBHI 3ajaul HAyKOBOI
JTUHAMIKH Ta JOCIITHUIIBKOI TPOIYKTUBHOCTI MIJISTXOM 3aCTOCYBaHHS PO3PaxXyHKOBO-



OOYHCITIOBAIbHUX MOYJIMBOCTEH Cy4yaCHHX MOB Kay3aJlbHOTO Ta aKay3aJbHOIO
nporpaMyBaHHs, a TaKoX O0araToOpiBHEBOTO BHUKOPUCTAHHS CY4YaCHUX CHCTEM
KOMIT IOTepHOT anredpu Ta Kibep(i3MuHOro MOJEITIOBAHHS B paMKax BUKOPHUCTAHHS
MEPCOHANBHUX KOMIT IOTEPiB, peai3oByBaTH BUCOKOIPOIYKTHUBHI XMapHi OOYHC-
JICHHS Ha OCHOBI CY4acCHUX 1HTEPHET-CEPBICIB Ta IHPOPMAIIITHUX TEXHOJIOT1H;

— CHUIKYBAaTHUCA SK JEpKaBHOIO YKPAiHChKOIO, TaK 1 MDKHApOJHOIO
aHTJIHACHKOI0 MOBaMH SIK YCHO, TaK 1 TUCbMOBO;

— PETYJIIPHO CHIBIPALIOBAaTH 13 1HIIMMU CTYACHTaMU Ta BUKJIAJayeM B
mporieci 0OrOBOPEHHS TPOOJIEMHUX MOMEHTIB Ha JIEKIIMHMX, OOYHCITIOBATLHUX
71a00paTOPHUX Ta MPAKTUYHUX 3aHATTSAX, PYU BUKOHAHHI Ta 3aXMCTI 1HIUBITyalTbHUX
PO3paxyHKOBHUX 3aBJaHb; IHII[IOBAaTH Ta OpaTH ydacTh y MpeAMETHIH AHMCKYCii 3
NPUKIAAHUX MHUTaHb HaBuaibHO! aucuumuiiHd «[IporpamMmHa o0poOka HayKOBHUX
JOCJII)KEHBY, TOBHOIO MIPOIO PO3JIUIATH ILIIHHOCTI KOJIEKTUBHOI Ta HAYKOBOI €THKH.

Y BCUXOMOMmMOPHIU cghepi

CTYJIEHT 3/IaTHUU:

- CaMOCTIMHO aHaMI3yBaTH 1 OILIIHIOBATH MPHUKIAJHI MaTeMaTUYHI METOIU
Ta KOMIT FOTE€pPHI aJITOPUTMHU YHCEJIBHOTO PO3B’sI3yBaHHs 1H(OpMAaIITHUX 3aB/IaHb;

- 3aCTOCOBYBaTM MaTeMaTH4YHI METOAM Ta Mojell (PEHOMEHOJOTTYHO1
HayKOBOI JMHAMIKH Ta TPOYKTUBHOCTI Y HAYKOBO-TIPAKTHYHUX CUTYAIlIsIX;

— KOHTPOJIIOBATH Pe3yJbTaTH BIACHUX 3yCHIIb B HaBYAJbHOMY IpOILIECI Ta
KOpUTYBaTH (3a JOMOMOTrOI0 BHUKIIAgaya) Il 3yCHJIIS JJisl JIiKBijamii mpoOiTiB y
3aCBOEHHI HABYAJILHOTO Martepiaity abo opMyBaHHI yMiHb, BMiHb Ta HABUYOK;

- CaMOCTIMHO 31MCHIOBATH TMONIYK, CHCTeMaTH3allil0, Yy3arajabHEHHS
HaBYaJIbHO-METOJUYHOTO0 MaTtepiaiay, po3po0JiATH BapiaHTU pO3B’S3yBaHHS 3aB/JAHb
11 oOMpaTu HaNOUIBII palllOHANIbHI 3 HUX.

DopMyIIIOBaHHS CIEHIATBHUX PE3YyJbTaTIB 13 X pO3MOIIIOM 3a TEMAaMH Ipe.i-
CTaBJIEH1 HUXKYE:

Tema 3MICT IPOTrPaMHOr0 pPe3yJabTaTy HaBYAHHS

1 V koenimueniii cghepi:
CTYACHT 3IaTHUM

® [IPOJEMOHCTPYBaTH PO3yMiHHS 0a30BMX O3HAu€Hb, MOHATh, KOHLEIILIiH, TeopeMm,
BIJIMIOBITHOTO MAaT€MaTHUYHOTO Ta KOMII IOTEPHO-aITOPUTMIYHOTO CHHTAKCHUCY, a TaKOX
MPAKTUYHOT HAYKOMETPUYHOI IMIUIEMEHTAIlli OCHOBHUX Ta JOJAaTKOBUX CYJacCHUX
HMOBIpHICHO-CTaTUCTUYHUX  1HAEKCIB,  IHOUKATOpiB,  METPUK 1  MOKa3HHKIB
HayKOBOi TNPOJYKTUBHOCTI OKPEMHUX HAYKOBLIB, HAyKOBO-JOCHIAHUX OpraHizauid Ta
HAYKOBO-TIPAKTUYHHUX TEPIOJUYHUX BHJAHb, a TaKOX MPHUKIATHUX CTATUCTUYHUX
XapaKTepUCTUK JOCTIAHUIIBKOI YCHIIIHOCTI B paMKaX 3acTOCYBaHHSI pPO3paxyHKOBO-
O0YHCITIOBAILHUX MOTYKHOCTEH iCHYyI04UMX 0i0miorpadidyHO-HaAyKOMETPUYHUX CHCTEM
TaKMX BU3HAHUX MDKHapoAHMX BeHaopiB sk Elsevier’s Scopus®, Clarivate Analytics
Web of Science®, Google Scholar® Ta iH.;

® TOSCHUTH HMOBIPHICHO-CTATUCTUYHI NPUHIMIN MPUKIATHOTO MAaTEMaTHYHOIO
o0y yBaHHS IMMAKT (PaKTOP-TIOAIOHUX HAYKOMETPUYHUX 1HIUKATOPIB MPOTYKTUBHOCTI;

® JOKJIAJIHO NMPOJEMOHCTPYBAaTH NPAKTUYHI 3HAHHS OCHOBHHX €TalliB PO3PaXyHKO-
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3MiCT IPOTrPaMHOTro pe3yIbTaTy HaBYaHHS

BO-00YHCITIOBAIEHOI MAaTEMAaTHYHOI pOOOTH 13 TTOCIIIOBHOTO TOOYIYBaHHsI HMOBIPHICHO-
CTaTUCTHUYHHUX MOJIETEe OCHOBHUX HAYKOMETPUYHHX IHAECKCIB HAYKOBOI MPOJTYKTHBHOCTI
MEePIOMYHUX BUIAHb Ta JOCIITHUIIBKOI YCHIITHOCTI HAYKOBUX KOJICKTHBIB,;

® [POJEMOHCTPYBaTH  3arajbHe pO3yMiHHS, iH(pOpPMaIiifHO-HAyKOMETPUYHE
BUTJIYMAaYeHHsI Ta TEXHIYHO-COLIANbHI IMIUTIKaLii rpadivHuX Ta YUCETbHUX PE3yNIbTaTiB
nmporpaMHoOi 0OpOOKHM WMOBIPHICHO-CTAaTUCTUYHUX MOJCNIECH IMIAKT (haKTop-Toai0HUX
MOKA3HUKIB JJIS OI[IHKM HayKOBOI MPOJYKTHUBHOCTI Ta JOCIIAHULIBKOT YCIIIIHOCTI;

e JIOKJIAJHO IPOJEMOHCTPYBATH 1H(OPMAIIHHO-TEXHOJOTIYHI 3HAHHSA  IIOJO
MPAaKTUYHOTO  BUKOPUCTAHHS  OOYHMCIIOBAIBHUX  MOXIIMBOCTEH  Cyd4acHUX  MOB
MPOrpaMyBaHHS Ta HASBHOTO BIAKPHUTOTO MPOTPAMHOTO 3a0€3MEeUYCHHS IS JOCTIKEHHS
Ta YUCEIBHOTO PO3B’SI3YBaHHS 3a/1a4 IPOrpaMHOi 0OpOOKH Ta KOMIT IOTEpPHOI Bi3yasizamii
BHUBYCHOTO KOMILJIEKCY HMOBIPHICHO-CTaTHCTUYHUX MOJEIEH IMIAKT (akTOp-MmoaiOHUX
MMOKA3HUKIB JJIs1 OLIIHKK HAYKOBOI MPOJIYKTUBHOCTI Ta JOCTIAHUIIBKOI YCIIIIHOCTI,

6 aghexmuenitl cghepi
CTYAEHT 3IaTHUM:

® KPUTUYHO OCMHUCIIOBATH JICKIIHHUHN Ta MO3aJeKI[iHHUI HABYAIbHO-METOJUYHUN
MaTepiall, apryMEeHTyBaTH Ha OCHOBI BHBUYEHOTO TEOPETUYHOIO Marepially, MPaKTUYHO
3aCTOCOBYBAaTH OOYHCIIOBAIBbHI MOKIMBOCTI CydaCHHUX MOB IPOrpaMyBaHHS Ta BUTBHOTO
MPOrPaMHOTO 3a0e3MeUYeHHS M11]1 Yac MoOyAOBU Ta MpH rpadiuHii Bizyalizalii YncenbHUX
PO3B’SA3KiB WMOBIpHICHO-CTATHCTUYHUX 33724 OOYHUCICHHS IMIAaKT (HakTop-momiOHMX
HAayKOMETPUYHUX MOKA3HUKIB TOCIITHUIBKOT MPOIYKTUBHOCTI Ta YCIIITHOCTI;

Y RCUXOMOMOPHIU cghepi:

® CTYJIEHT 3/IaTHUM BUKOHATH Ta 0(DOPMUTH OOUYUCITIOBATIbHY J1a0OpaTOpPHY poOOTY
a0o 1HIUBIAyallbHE pO3PaxyHKOBO-TpadiuHe 3aBAAaHHS II0J0 MNPOrpaMHOi 00pOOKH
MEBHOTO MAaCHBY 3aJaHUX BXITHUX JIaHUX, YHCEIHHOTO BH3HAYCHHS Ta TpadidHoOl
Bi3yaulizalii pe3yJibTaTiB PO3B’sA3aHHSA MMOBIPHICHO-CTATUCTHUYHHUX 3a/lad MOJIEIOBAHHS
IMIAKT (aKTOP-NOAIOHNX HAYKOMETPUYHHUX MOKA3HUKIB JOCIIAHUIIBKOI TIPOAYKTUBHOCTI
Ta YCHIIIHOCTI, a TAKOK MPOBECTH JOKJIATHE JOCTIKEHHS PE3Y/IbTaTiB PO3PaXyHKIB;

YV koenimueniu cgepi.:
CTYACHT 3IaTHUHI

® [POJAEMOHCTPYBaTHM  pO3yMiHHSA  0a30BOi  TEPMIHOJIOTIi,  BIiJIOBITHOTO
MaTeMaTUYHOrO0 Ta aJrOpUTMIUYHOrO (opMmMani3My, a TaKOX HAayKOMETPUYHOT
immemenTaitii h-noai6uux ((Hirsch), «ipmenoniOHuX») 3aralbHOBKUBAHUX CYYaCHHX
HMOBIpHICHO-CTaTUCTUYHUX TIOKA3HUKIB HAyKOBOTO BHU3HAHHS MyOdiKaliil okpemMux
HayKOBI[IB, HAyKOBO-JOCIIJIHUX OpraHizamiii Ta HayKOBO-NPAKTUYHUX IEPIOAUYHUX
BUJIaHb, a TaKOX J0JATKOBUX CTATHCTUYHUX XapaKTEPUCTUK HAYKOBOi €(PEeKTHBHOCTI B
paMKax 3aCTOCYBaHHS pO3paxyHKOBO-OOUYHCIIOBAILHUX MOTYXHOCTEH cuctem Elsevier’s
Scopus®, Clarivate Analytics Web of Science®, Google Scholar® ra in.;

® TIOSCHUTH HMOBIPHICHO-CTATHCTUYHI TPUHIMIN TPUKIATHOTO MAaTEMaTHIHOTO
MOJIeTTFOBaHHs N-1Mo1i0HNX HAYKOMETPUYHUX 1HIUKATOPIB HAYKOBOT €()eKTHBHOCTI;

® JIOKJIaJIHO NMPOJEMOHCTPYBAaTH NPAKTUYHI 3HAHHSA OCHOBHHX €TalliB PO3pPaxyHKO-
BO-00YHCITIOBATBHOT MaTEMaTHYHOI poOOTH 13 MOCIIAOBHOTO MOOYyBaHHS HMOBIPHICHO-
CTaTHCTUYHUX Mojieneit N-moiiOHNX HAYKOMETPUYHUX 1HIUKATOPIB, @ TAKOXK JOJATKOBHX
MOKa3HHUKIB HAYKOBOI €(pEeKTUBHOCTI Ta JOCIIIJHUIIBKOI YCHIIIHOCTI Ta BU3HAHHS,

® TPOJAECMOHCTPYBAaTH  3arajibHe  pO3yMiHHA, 1H(QOpPMAaIIHHO-HAYKOMETPUIHE
BHUTJIYMA4YCHHS Ta TEXHIYHO-COIAJIbHI IMIUTIKaIIl rpadiyHUX Ta YUCETbHUX PE3yJIbTaTIB
IporpaMHoi 0OpOOKH MMOBIPHICHO-CTaTHCTUYHUX Mopesned h-momiOHMX HaykoMmeTpud-
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HUX THIUKATOPIB JJIs OIIHKK HAyKOBOI €(pEKTUBHOCTI Ta JOCIIITHUIIHKOT YCIIIIHOCTI;

e JIOKJAJHO TPOJAEMOHCTPYBATH 1H(GOPMAIIHHO-TEXHOJIOTIYHI 3HAHHS IOJ0
MPAKTUYHOTO  BHKOPUCTAHHS  OOYUCIIOBAIBHUX  MOXJIMBOCTEH CYYacHHX  MOB
MpOrpamMyBaHHs Ta HASBHOTO BiKPHTOTO MPOTPAMHOTO 3a0e3MeUeHHs IS JOCIIHKSHHS
Ta YUCEIHHOTO PO3B’SI3yBaHHS 33a7a4 MPOTrPaMHOI 0OPOOKH Ta KOMII FOTEPHOT Bizyaurizallil
BHBYCHOTO KOMILJICKCY HMOBIpHICHO-CTaTUCTHYHHMX Mojeneii «[ipmenoxionux» (h-
MOIOHNX ) TOKa3HUKIB JIJIs OI[IHKK HayKOBO1 €(pEeKTHBHOCTI, YCHIIIHOCTI Ta BU3HAHHS,

8 aghexmueniil chepi
CTYIEHT 3aTHUIA:

® KPHUTUYHO OCMHUCIIOBATH JICKI[IHHUHN Ta MO3aJCKI[IHHUI HABYAIbHO-METOUIHUN
MaTepiall, apryMeHTyBaTH Ha OCHOBI BHBYEHOTO TEOPETUYHOIO Marepiaiy, MPaKTUYHO
3aCTOCOBYBAaTH OOUYMCIIOBAJIbHI MOXKIMBOCTI CydaCHUX MOB MPOTPaMyBaHHS Ta BIJILHOTO
MpOrpamMHOTO 3a0e3MedyeHHs i yac moOyoBy Ta npu rpadivHii Bisyaizamii YuceTbHIX
PO3B’513KiB UMOBIPHICHO-CTATHCTHYHKX 3a/1a4 004KCIIeHHsI N-Oo1iOHNX HAYKOMETPUYHUX
MOKAa3HHUKIB HAYKOBOI €(pEKTUBHOCTI, YCIIIITHOCTI Ta BU3HAHHS;

Y RCUXOMOMOPHIU cghepi:

® CTYJCHT 3[JaTHUI BUKOHATU Ta 0(OPMHUTH OOUHCIIOBATIBHY J1a00paTOpHy poOOTY
abo iHAMBiAyalbHE pPO3PAXyHKOBO-TpadiyHEe 3aBAaHHS IIOAO MPOrpaMHOI OOPOOKHU
MEBHOTO MACHBY 3aJaHMX BXIJHMX JIaHUX, YHCEIHHOTO BHW3HAYCHHS Ta TrpadidHOi
Bi3yaizalii pe3yibTaTiB PO3B’sI3aHHS MOBIPHICHO-CTATUCTHUHUX 3a]1a4 MOJICIIOBAHHS
h-moniOHMX HAYKOMETPUYHUX MOKAa3HUKIB HAyKOBOI €()EeKTHUBHOCTI, YCIIIHOCTI Ta
BHU3HAHHSI, a TAKOXK MTPOBECTH JOKIATHE TOCTIIHKEHHS PE3yabTaTiB PO3paxyHKIB,;

YV koenimueniti cgpepi:
CTYACHT 31aTHUHI

® IIPOJIEMOHCTPYBATH 3arajbHe PO3yMIHHS 0a30BOI TEPMIHOJIOTII, BiJMOBIAHOIO
MaTEeMaTUYHOTO Ta aJrOPUTMIYHOrO Qopmaii3My, a TakoXX HayKOMETPHUYHOI
immuiemenTanii  [Pxuni  (Gini)-mogiOHUX TOPIBHSJIBHUX KWMOBIPHICHO-CTATUCTUYHHX
MMOKAa3HUKIB HAYKOBOTO BIJIXWJICHHS, HECTAOUIHHOCTI, pO301KHOCTI, PI3HMII, HEPIBHOCTI,
HEOJTHOPIIHOCTI, Tucbanancy, crpatudikaii, eHTpONiHHOCTI Ta KOT€PEHTHOCTI,

® TIOSCHUTH HMOBIPHICHO-CTATHCTUYHI TPUHIMIN TPUKIATHOTO MAaTEMaTHYHOTO
MoOJentoBaHHA  JIKUHI-MOJIOHMX  MOPIBHSUIBHUX  HAyKOMETPUYHUX  1HJUKATOPIB
BIIXWJIEHHS, HECTaOIIBHOCTI, PO3ODKHOCTI, PI3HUIl, HEPIBHOCTI, HEOJHOPITHOCTI,
nucOaancy, cTpatudikaiii, CGHTPONMIHHOCTI Ta KOTE€PEHTHOCTI JOCIITKEHb,

® JIOKJIaJIHO NMPOJEMOHCTPYBAaTH NMPAKTUYHI 3HAHHSA OCHOBHHX €TalliB pO3pPaxyHKO-
BO-00YHCITIOBATBHOT MaTEMaTHYHOI poOOTH 13 MOCIIAOBHOTO MOOY1yBaHHS HMOBIPHICHO-
CTaTUCTUYHUX Mojened JKuHI-OAIOHMX HAayKOMETPUYHUX I1HAMKATOPIB BIIXWICHHS,
HECTaOUIbHOCTI, PO30DKHOCTI, PI3HUI, HEPIBHOCTI, HEOAHOPIAHOCTI, JUCcOANaHCY,
cTparudikariii, CHTPOMIHHOCTI Ta KOTE€PEHTHOCTI JOCTIKEHb,

® [POJEMOHCTPYBaTH  3arajbHe  pO3yMiHHS, iH(pOpMaliifHO-HayKOMETpUYHE
BUTJIyMAay€HHsI Ta TEXHIYHO-COLIaNbHI IMIUTIKalLii rpadiqyHUX Ta YUCENBHUX PE3YNbTaTiB
nmporpaMHOi  OOpOOKM  KWMOBIPHICHO-CTATUCTUYHUX  Mozened  JDkuHi-momiOHUX
HAayKOMETPUYHUX 1HAMKATOPIB BIAXWIEHHS, HECTaOUIBHOCTI, PO301KHOCTI, Pi3HHUILI,
HEpIBHOCTI, HEOJHOPITHOCTI, AucOanaHcy, crpaTudikalii, eHTpomiiHOCTI  Ta
KOT'€PEHTHOCTI JJOCTiIKEHb,

e JIOKJIATHO TMPOJEMOHCTPYBATH 1H(OPMAIIHHO-TEXHOJOTIYHI 3HAHHA OO
IPAKTUYHOTO  BUKOPUCTAHHSA  OOYMCIIOBAIBHUX  MOXJIMBOCTEH  CydacHUX  MOB
IporpamMyBaHHs Ta HassBHOTO BIJKPUTOTO MPOrPAMHOTO 3a0e3MedeHHs I JOCHIHKEHHS
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Ta YHUCEIBHOTO PO3B’SI3YBaHHS 3a/1a4 IPOrpaMHOi 0OPOOKH Ta KOMIT IOTEpPHOI Bi3yasizamil
BUBUCHOTO  KOMIUIEKCY  WMOBIPHICHO-CTATUCTHUHUX  Mojened  JIKuHI-TIoMiIOHMX
HAayKOMETPUYHHUX 1HJIUKATOPIB BIAXWJIEHHS, HECTaOUIBbHOCTI, PO301KHOCTI, PI3HMII,
HEpIBHOCTI, HEOAHOPIAHOCTI, aucOamaHcy, crparudikamii, eHTpomiifHOCTI Ta
KOTE€PEHTHOCTI JTOCIIIIPKEHb;

6 aghexmuenitl cghepi
CTYAEHT 31aTHUM:

® KPUTUYHO OCMHCIIIOBATH JICKI[IHHUNA Ta MO3aJEKIIIHHUNA HaBYAIbHO-METOANIHHMA
MaTepiaj, apryMeHTyBaTH Ha OCHOBI BHBUYEHOTO TEOPETUYHOI'O Marepiaily, MpPaKTUYHO
3aCTOCOBYBAaTH OOYHCIIIOBAIBbHI MOXKIMBOCTI CydaCHHMX MOB IIPOrpaMyBaHHS Ta BUILHOTO
MpOrpaMHOTO 3a0e3MeUeHHS 1] Yac MoO0yI0BH Ta MpH rpadivyHiil Bizyaizallii YynceaIbHux
pPO3B’SI3KIB MMOBIPHICHO-CTATHCTHYHUX  3a7ad  oOuucieHHS  JIKuHI-momiOHuX
HAyKOMETPUYHUX 1HJIMKATOPIB BIAXWICHHS, HECTaOLIBHOCTI, PO301KHOCTI, PI3HUIIL,
HEpIBHOCTi, HEOJHOPIAHOCTI, aucOamaHcy, crparudikamii, eHTpomiiiHOCTI Ta
KOTE€PEHTHOCTI JTOCIIIIPKEHb;

Y HCUXOMOMOPHIU cghepi:

® CTYJCHT 3JaTHUI BHUKOHATH Ta O()OPMHUTH OOUHCIIOBAILHY 1a00paTopHy poOOTy
abo IHAWBIAyalbHE PO3PAaXyHKOBO-TpadivyHe 3aBHaHHS IIOAO MPOrpaMHOI OOPOOKH
MEBHOTO MAaCHBY 3aJaHMX BXIJHHUX JaHUX, YHCEIHLHOTO BHM3HAU€HHS Ta rpadiuHol
Bi3yaumizamii pe3ysbTaTiB PO3B’s3aHHS MMOBIPHICHO-CTATUCTHYHHUX 3a/1a4 MOJICIIOBAHHS
JLKUHI-IONIOHUX ~ HAYKOMETPUYHUX  IHAMKATOPIB  BIAXWJIEHHS,  HECTaOlIbHOCTI,
PO301KHOCTI, pI3HMLI, HEPIBHOCTI, HEOJHOPIAHOCTI, AucOanaHcy, crpaTudikaiii,
SHTPOIIHHOCTI Ta KOTePEHTHOCTI JOCHIPKEHb, a TaKOXX BHKOHATH JOKJaJHE
JOCTIPKEHHS Ta BUTJIyMau€HHs pe3yJIbTaTiB IPOBEACHUX PO3PaXyHKIB,;

YV koenimueniti cgpepi:
CTYACHT 31aTHUHI

® TPOJAEMOHCTPYBAaTH  pO3yMiHHA  0a30BOi  TEpPMIHOJIOTIi,  BIAMOBITHOTO
MaTEeMaTHYHOTO Ta KOMII IOTEPHO-aJITOPUTMIYHOTO (popmaliizMy, a TaK0K HayKOMETpUY-
HOI IMIUIEMEHTallli OCHOBHHMX TayCiBCbKHUX Ta HErayCiBCbKHX PO3MOJUIIB CTATUCTHYHOL
muHamiky, Hundo (Zipf)-noniOHux crabinibHUX HerayciBcbkux posnofuns [unga
(Zipf), Hunda-ITapero (Zipf-Pareto), Iunda-Maunensopora (Zipf—~Mandelbrot) Ta in.; a
TaKOX YaCTOTHMX CTATHCTHYHMX MiaxojiB Ta 3akoHiB Jlotka (Lotka), [Tapero (Pareto) i
Opreru-i-I'accera (Ortega y Gasset) 10 HaAyKOMETPUYHOTO OIHUCY JOCIITHUIIBKOT
MIPOYKTUBHOCTI Ta KOHIIEHTPAILiiHO-AKCTIepCiiHOTO e(heKTy HayKOBOiI AUHAMIKHY;

® TOSCHUTH OCHOBHI MPUHIUIM YaCTOTHOTO HETayCiBCBKOTO MOJICIIOBAHHS
JOCITiTHUIBKOI TMPOJAYKTHBHOCTI Ta HAYKOBOI PYTMHHM B paMKax 3aCTOCYBAaHHS 3aKOHIB
Jlotka (Lotka), [Tapero (Pareto) Ta Opreru-i-I'accera (Ortega y Gasset);

® JIOKJIAJIHO MPOJEMOHCTPYBATH MPAKTUYHI 3HAHHS OCHOBHHX €TaIliB PO3PaXyHKO-
BO-00YHCITIOBAIbHOI MAaTEMAaTUYHOI pOOOTH 13 MOCI1OBHOIO MOOYAYBaHHS WMOBIPHICHO-
cratuctuyHux mojeneil Lundo (Zipf)-nmonidHux crabilbHUX HErayciBCbKHX PO3MOJILTIB
HMunda (Zipf), Hunda-Ilapero (Zipf-Pareto), Llunda-Manaensopora (Zipf—Mandelbrot),
a TaKOK YaCTOTHUX CTAaTUCTUYHMX MiaxoxaiB Ta 3akoHiB JloTka (Lotka), [Tapero (Pareto) i
Opteru-i-I'accera (Ortega y Gasset) 10 HAYKOMETPUYHOTO OIKCY JOCITITHHUIIBKOI
MPOAYKTUBHOCTI Ta KOHIIEHTPALIHO-AUCTIEPCIHHOTO eeKTy HAyKOBOI JUHAMIKH;

® TPOJAECMOHCTPYBAaTH  3arajibHe pO3yMiHHA, 1H(OpMaIIHHO-HAYKOMETPUIHE
BHUTIIYMA4YCHHS Ta TEXHIYHO-COIIaIbHI IMIUTIKAI] rpadiyHAX Ta YUCETBLHUX PE3yJbTaTiB
nporpaMHoi 00poOKkH ¥MOBipHICHO-cTaTUCTHUHUX Mojenel [lundo (Zipf)-moaioamx
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cTabuTbHUX HerayciBchbkux posnoaitiB [unda (Zipf), Hunda-Ilapero (Zipf-Pareto), 1u-
npa-Mangensopora (Zipf—~Mandelbrot), a Takok 4aCTOTHHX CTATHCTHUYHUX IiIXOJIB Ta
3akoHiB JloTka (Lotka), [Tapero (Pareto) i Opteru-i-I'accera (Ortega y Gasset);

e JIOKJAJHO TPOJEMOHCTPYBATH 1H(POPMAI[IHHO-TEXHOJIOTIYHI 3HAHHS  IIOJO0
MPAKTUYHOTO  BHUKOPUCTAHHS  OOYHUCIIOBAIBHUX  MOXIMBOCTEH  CYYacHHX  MOB
MporpamMyBaHHs Ta HAassBHOTO BiJKPUTOTO MPOTPAMHOTO 3a0e3MEUeHHS IS TOCIIKESHHSI
Ta YUCEIHHOTO PO3B’I3yBaHHS 3a7a4 MPOrPaMHOT 0OPOOKH Ta KOMII FOTEPHOT Bizyaui3arlii
BHBYCHOTO KOMILJIEKCY HWMOBIpHICHO-CTaTUCTHYHUX Monened [undo (Zipf)-momioaux
cTabinbHUX HerayciBchkux posnoniniB Llunda (Zipf), Hunda-Ilapero (Zipf-Pareto), Lu-
nda-Mannens6pora (Zipf—~Mandelbrot), a TakoX 4aCTOTHMX CTaTUCTHMYHHUX MITXOJIB Ta
3akoniB Jlotka (Lotka), Ilapero (Pareto) i Opreru-i-I'accera (Ortega y Gasset) mo
HAYKOMETPUYHOTO OIHCY JOCTIIHUIBKOI MPOAYKTUBHOCTI Ta KOHIICHTpAIiHO-
JHCTIEPCIHHOTO e()eKTy HAYKOBOI JHHAMIKH;

8 aghexmuenil chepi
CTYJEHT 3AaTHUIA:

® KPHUTHUYHO OCMHCITIOBATH JICKI[IHHUHN Ta MO3aJICKI[IHHUI HABYAILHO-METOUIHHAN
MaTepiall, apryMeHTyBaTH Ha OCHOBI BHBYEHOTO TEOPETUYHOTO Marepiainy, MpakKTUIHO
3aCTOCOBYBAaTH OOUHMCIIIOBAJIbHI MOKIMBOCTI CydaCHUX MOB MPOTPaMyBaHHS Ta BUJILHOTO
MIPOTrpamMHOTO 3a0e3MedeHHs i yac moOynoBH Ta npu rpadivHiil Bizyanizamii YuceTbHIX
pPO3B’S3KIB MMOBIPHICHO-CTAaTUCTUYHUX 3amad oOuucieHHs [lundo (Zipf)-nmomiOHux
cTabinpHUX HerayciBchbkux po3nonuniB Humnda (Zipf), Hunda-ITapero (Zipf-Pareto), [u-
nda-Mannensopora (Zipf—~Mandelbrot), a TakoX 4aCTOTHMX CTaTHCTHYHHUX IIIXOJIB Ta
3akoHiB Jlotka (Lotka), Ilapero (Pareto) i Opreru-i-I'accera (Ortega y Gasset) 1o
HAyKOMETPUYHOTO OMHCY JOCHTIHUIBKOI MPOAYKTHUBHOCTI Ta KOHIIEHTpAIliiiHO-
JTUCHEPCIHHOTO ePEeKTy HAyKOBOI AMHAMIKHY;

V NCUXOMOMOPHITU chepi:

® CTYJEHT 3J]aTHUN BUKOHATH Ta O(OPMHUTU OOUHCIIIOBAIIBLHY J1aOOPAaTOPHY POOOTY
a0o 1HIUBIAyallbHE pO3PaxyHKOBO-TpadiuHe 3aBAAaHHS 10O MPOrpaMHOi 00pOOKHU
MEBHOTO MACHBY 3aJaHWX BXIJHUX JaHHWX, YHCEIBHOTO BH3HA4YCHHs Ta TpadiuHoi
Bi3yaulizauii pe3yabTaTiB po3B’s3aHHS WMOBIPHICHO-CTATUCTHUYHHUX 3a]ad MPHUKIATHOTO
koMIT toTepHoro mozentoBanHs Hundo (Zipf)-nogidHux crabuibHUX HErayCiBCbKUX PO3-
nonutie Hunda (Zipf), Hunda-Ilapero (Zipf-Pareto), Lunda-Mannensbpora (Zipf—
Mandelbrot), a Takox 4aCTOTHHUX CTAaTUCTHMYHUX MiAxoaiB Ta 3akoHiB JloTka (Lotka),
ITapeto (Pareto) i Opreru-i-I'accera (Ortega y Gasset), a TakoX NpPOBECTH IOKJIaJHE
YHCeNbHE JOCTI/DKEHHS Ta CTaTUCTHYHO-AMHAMIYHE BHTIYMAaueHHs pe3yJbTaTiB
PO3paxyHKIB I10JI0 HAYKOMETPHUYHOT'O OINHUCY JOCIHITHHUIIBKOI MPOIYKTUBHOCTI Ta KOHIIE-
HTpaLiiHO-AHCIIepCiiiHOTrO eeKTy HayKOBOI IMHAMIKH;

YV koenimueniii cgpepi:
CTYACHT 31aTHUHI

® IIPOJIEMOHCTPYBATH  pPO3yMiHHSA  0a30BOi  TEpPMIHOJIOTI,  BIAIOBIAHOIO
MaTEeMaTHYHOTO Ta KOMIT FOTEPHO-aITOPUTMIYHOTO (popMalizMy, a TaK0X HAyKOMETPHY-
HO1 IMIUIEMEHTAIlli OCHOBHMX pPAHTOBHUX CTAaTHCTHYHHUX MIAXOAIB Ta 3akoHIB [{umda
(Zip?), Hunda-Mannensbpota (Zipf~Mandelbrot), bpendopaa (Bradford), Jleiimkynepa
(Leimkuhler), Txwuni (Gini), CB. MartBis-Meprtona (St. Matthew—Merton), Menapna
(Menard), T'in6epra (Gilbert), Boasdpama (Wolfram), I'omnepmna (Gompertz), Erre
(Egghe), Bea (Ware), a Takox sik ais emineMigaux mojeneid Jlotku-Bonbreppu (Lotka—
Volterra) y 3actocyBaHHI 70 3a7a4 HayKOBOi JUHAMIKH TOMYJISAIIA HAYKOBIIB Ta ITyOJTi-
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Karii BignmosimHo mo gocmimkens Kica (Kiss), Jlanmay-Pamomopra (Landau—Rapoport),
Topmana (Goffman), Hoakoscekoi (Nowakowska), [eiini (Daley), Xapmona (Harmon),
bapoypa-YreBa (Barbour—Utev), E6i (Abbey), Ixakke3a (Jacquez), Tak i uIst HeemmiaeMi-
YHHUX MOJEJICeH POCTY 3HAaHb Ta 3pOCTaHHS KUIBKOCTI XypHAJIBbHUX IUTAT JJIS OMyOIIiKO-
BaHMX HayKOBUX PYKOITHCIB BiJMTOBIIHO 10 cydacHux poOit [patica (Price), [luamoBcku-
Kpagis (Szydlowski-Krawiez), Canrsana-Kariiesa (Sangwal—Kashchiev);

® TIOSCHUTH OCHOBHI KOHIENTyallbHI Ta OOYMCIIOBAJIbHI TNPUHIMIIA PAHTOBUX
CTaTUCTHYHUX ITIAXOIB Ta 3aKOHIB, a4 TaKOXK €MiJEeMIYHHX Ta HEEHiAEeMIUYHMX Monenei
Cy4acHOi HAyKOBOi JUHAMIKHM JJIsi TOMYJAIi HAyKOBIIB, aKaJeMIYHHUX >KYpHAIbHUX
myOJTiKaIii Ta BiMOBIIHUX HAYKOMETPUYHHUX ITUTAT OIyOJIIKOBAaHUX KYPHAIBHUX POOIT;

e JIOKJIaJHO TMPOJEMOHCTPYBATH MPAKTHYHI 3HAHHS OCHOBHHX ETaIliB PO3PaxyHKO-
BO-00YHCITIOBAIBHOT MaTeMAaTUYHOT poOOTH 13 TOCHIIJOBHOTO MOOYIYBaHHS SIK PAHTOBHX
CTaTUCTUYHHUX MOJEJNEH, TaK 1 eMiIeMIYHUX Ta HEeeMiJeMIYHIX MOJeNel CydyacHOI HayKo-
BOI JMHAMIKM ISl CBOJIIOLII MOMYNSAMiA HAYKOBIIB, aKaJeMIUHUX KYPHAIBHHUX
myOiKalii Ta BiAMOBITHUX HAYKOMETPUYHUX IIUTAT OMMYOJIKOBAHUX JKYPHAJIbHUX POOIT;

® I[POJICMOHCTPYBATH  3arajlbHe  pPO3yMiHHS, iH(OpMaIiHO-HAyKOMETPHUYHE
BUTJIYMAay€HHsI Ta TEXHIYHO-COLIaNbHI IMIUTIKaMii rpadiqHuX Ta YUCENBHUX PE3yJIbTaTiB
nporpamMHoi 00poOKH K HMOBIpHICHO-CTaTUCTHUYHHX Mozener Llunda (Zipf), Hunda-
Mangens0pota (Zipf—Mandelbrot), Bpeadopna (Bradford), Jlelimkynepa (Leimkuhler),
Jhxuni (Gini), Cs. Matsis-Meprona (St. Matthew—Merton), Menapaa (Menard), ['inbep-
ta (Gilbert), Bonsppama (Wolfram), I'omnepria (Gompertz), Erre (Egghe), Bea (Ware),
tak i perepminictuanux moxeneit Kica (Kiss), Jlanmay-Pamonopra (Landau—Rapoport),
Topmana (Goffman), Hoakoscekoi (Nowakowska), Jeiini (Daley), Xapmona (Harmon),
Bbapbypa-YTeBa (Barbour-Utev), E61 (Abbey), Ixakkeza (Jacquez), Ilpaiica (Price),
Iuanoscku-Kpasist (Szydlowski-Krawiez), Canrsana-Karmiesa (Sangwal—Kashchiev);

e JIOKJAaJHO TPOJAEMOHCTPYBATH 1H(POPMAI[IHO-TEXHOJOTIYHI 3HAHHS II0J0
MPAKTUYHOTO  BHKOPUCTAHHS  OOYHCITIOBAIBHUX  MOXKIUBOCTEH CYYacHHX  MOB
MpPOrpaMyBaHHS Ta HASBHOTO BIJKPUTOTO MPOTPAMHOTO 3a0€3MeUYeHHS AJIs AOCITIIKEHHS
Ta YUCEIHHOTO PO3B’SI3YBAHHS 3a]1a4 MPOrPaMHOI 00OpOOKH Ta KOMIT FOTEPHOI Bizyaizaiii
BHBYEHOTO KOMILJIEKCY K MMOBIpHiICHO-cTaTHcTHUHUX Mozenel Lunda (Zipf), LHunda-
Mannens6pota (Zipf—~Mandelbrot), bpendopna (Bradford), Jleiimkynepa (Leimkuhler),
Jlxuni (Gini), CB. MatBis-Meprona (St. Matthew—Merton), Menapaa (Menard), ['in6ep-
ta (Gilbert), Bonmsppama (Wolfram), I'omnepua (Gompertz), Erre (Egghe), Bea (Ware),
tak 1 gerepminictuunux moxenei Kica (Kiss), Jlanmay-Pamonopra (Landau—Rapoport),
Topmana (Goffman), Hoakoscbkoi (Nowakowska), [eiini (Daley), Xapmona (Harmon),
bapOypa-YTeBa (Barbour-Utev), EG1 (Abbey), Jxakkeza (Jacquez), Ilpaiica (Price),
Iuanoscku-Kpasist (Szydlowski-Krawiez), Canrsana-KamrieBa (Sangwal-Kashchiev)
Cy4acHOi HAayKOBOI AMHAMIKM JUIsl TOMYJALIM HAyKOBLIB, aKaJeMIUYHUX >KYpPHAJIbHUX
nmyOuTiKaiii Ta BiINOBITHUX HAYKOMETPHUYHHUX IIUTAT OMyOJIIKOBAaHUX )KYPHAIBHUX POOIT;

8 apexmugniu cghepi
CTYJICHT 31aTHUM:

® KPUTUYHO OCMHUCIIOBATH JICKI[IHHUHN Ta MO3aJeKI[IHHUI HABYAILHO-METOUYHUN
MaTepiaj, apryMeHTyBaTH Ha OCHOBI BHBYEHOI'O TEOPETHYHOIO MaTepiaiy, NMPaKTUYHO
3aCTOCOBYBAaTH OOYMCIIIOBAIBbHI MOKIMBOCTI Cy4aCHHMX MOB IIPOrpaMyBaHHS Ta BUILHOTO
MIPOrpaMHOTO 3a0e3MedeHHs i1 yac MoOy0BH Ta MpH rpadivHii Bizyasizalii YncenbHUX
pPO3B’A3KiB  AK HMMOBipHiICHO-cTaTUCTHUHUX Moxened Uunda (Zipf), Uunda-
Mannens6pora (Zipf—~Mandelbrot), bpendopna (Bradford), Jleitmkynepa (Leimkuhler),
Jlxuni (Gini), CB. MaTtBis-Meprona (St. Matthew—Merton), Menapaa (Menard), ['in6ep-
ta (Gilbert), Bonsdpama (Wolfram), 'ommepria (Gompertz), Erre (Egghe), Bea (Ware),
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tak i gerepminictuunux moxenei Kica (Kiss), Jlanmay-Pamomopra (Landau—Rapoport),
Topmana (Goffman), Hoakoscekoi (Nowakowska), [eiini (Daley), Xapmona (Harmon),
bapOypa-YTeBa (Barbour-Utev), E61 (Abbey), JIxakkeza (Jacquez), Ilpaiica (Price),
HIumnoBcku-Kpasus (Szydlowski-Krawiez), Canrpana-KamieBa (Sangwal-Kashchiev)
Cy4acHOi HAyKOBOi TUHAMIKHM JUISl TIOMYJISIIA HAYKOBINB, aKaJEeMIYHUX >KypHAIbHUX
myOuTiKamii Ta BiIMOBIIHUX HAYKOMETPHYHUX IIUTAT OMyOIIKOBaHUX KYPHAIBHUX POOIT;

Y RCUXOMOMOPHIU cghepi:

® CTYJCHT 3J]aTHUH BUKOHATH Ta O(OPMHUTU OOUMCIIOBAIBLHY J1A0OPATOPHY POOOTY
a00 1HJMBiAyaJdbHE pPO3paxyHKOBO-TpadiyHe 3aBIaHHs IIOJ0 MPOrPaMHOI OOPOOKH
MEBHOTO MACHBY 3aJaHUX BXIJHUX JaHWX, YHCEIBHOIO BH3HAUCHHS, TpadidHOi
Bi3yaunizaiii Ta HayKOMETPHUYHOTO BHTIIYMAaueHHs Pe3yJbTaTiB MAIIMHHOTO PO3B’s3aHHS
K HMoBipHiICHO-cTaTucTHUHUX Moxened Lunda (Zipf), Hunda-Mannensbpora (Zipf—
Mandelbrot), bpendopna (Bradford), Jleiimkynepa (Leimkuhler), [l>xuni (Gini), Cs. Ma-
TBis-MepTtona (St. Matthew—Merton), Menapaa (Menard), I'in6Gepra (Gilbert), Bonsdpa-
Ma (Wolfram), I'omnepua (Gompertz), Erre (Egghe), Bea (Ware), Tak i nerepminicTiy-
nux mozeneit Kica (Kiss), Jlangay-Panonopra (Landau—Rapoport), Topmana (Goffman),
HoBakoscrkoi (Nowakowska), [eitni (Daley), Xapmona (Harmon), bapOypa-YTeBa
(Barbour—Utev), EGi (Abbey), [Ixxakkesa (Jacquez), IIpaiica (Price), [llnmioBcku-Kpasiis
(Szydlowski-Krawiez), Canrsana-KarmieBa (Sangwal-Kashchiev) cywacHoi ¢enomeHo-
JIOT19YHOT HAYKOBOT AMHAMIKH IS MOMYJIALINA HAYKOBIIIB, aKaJIEMIYHHUX KYpPHAIBHUX ITy0-
JiKalii Ta BIAMOBIIHUX HAYKOMETPUYHUX IIUTAT OIMYOJIKOBAHUX JKYpHAIbHUX POOIT;

YV koenimueniu cgepi.:
CTYACHT 3IaTHUI

® [POJAEMOHCTPYBaTM  pO3yMiHHA  0a30BOi  TEPMIHOJIOTIi,  BIJMOBITHOIO
MaTeMaTHYHOTO Ta KOMI IOTEPHO-AJITOPUTMIYHOTO (hopMalli3My, a TaKO)K HAyKOMETpHY-
HOl IMIUIEMEHTAIll JeTePMIHICTUYHOI EKOHOMIKO-TMHAMIUYHOI MOJell HayKOBO-
TEXHIYHOTO PO3BUTKY CHCTEMH HayKa-eKOHOMIKa, a TaKOoX IOB’s3aHMX O3HAuYeHb Ta
CHIBBIJIHOILIEHb ISl IIBUJKOCTI 3pOCTaHHS HAYKOBOTO 3HAHHSI, 3aKOHIB €KCIIOHEHI[ialb-
HOTO POCTY 3HAHHA B YCTaJIeHIN cdepi AOCTIKEHHS Ta MOJBIHHOTO €KCIIOHEHIIaIbHOTO
3pocTaHHs y HOBIH cepi mocmimkenb B podotax bopenmreitna (Borensztein), Jlenpika
(Dedrick), ITonnepa-Barnepa (Popper-Wagner), Mencdinaa (Mansfield), SI6moncbkoro
(Yablonskii), Ko66a-/Iyriaca (Cobb-Douglas), Aynina (Aulin);

® [POJAEMOHCTPYBaTM  pO3yMiHHA  0a30BOi  TEPMIHOJIOTIi,  BIJMOBITHOIO
MaTeMaTHYHOT'O Ta KOMII I0TEPHO-AJITOPUTMIYHOrO (hopMalli3My, a TaKO)K HAyKOMETpHY-
HO1 IMIUIEMEHTAIlli OUTBII CKJIQTHUX MAaTeMAaTHYHUX CIHIBBIAHOMIEHb JII HACTYITHUX
HMOBIpHICHO-CTaTUCTUYHUX MPOIIECIB Ta PO3MOILIIB: TOYKOBOTO MPOIECY, CTOXaCTUYHO-
ro TOYKOBOTO TIPOIECY, ITyaCCOHIBCBKOTO TOYKOBOTO TMPOIECY, HEOIHOPITHOTO
MyaCCOHIBCBKOTO TOYKOBOT'O IPOLECY, ITyaCCOHIBCHKOTO MpPOIECY 13 BHUMAJIKOBOIO
iHTeHCcHuBHICTIO (abo mosBiitHO-cToXxacTuuHoro mporecy Ilyaccona (Poisson) ab6o
mpouecy Kokca (Cox)), mporecy FOma (Yule), mpouecy I'pinByma-lOma (Greenwood-
Yule) (abo ramma-myacCoOHIBCHKOTO TMPOIECY), y3arajJbHEHOTO 3BOPOTHOTO MPOIECY
I"aycca-Ilyaccona (GIGP), nponecy Bapinra (Waring) (a6o HeraTuBHOro 0iHOMiaJbHOTO
nporiecy), ypizadoro mnpoiiecy Bapinra (Waring), 6araroBumipHoro mporecy Bapinra, a
TaKOX TaKUX JOAATKOBUX HAYKOMETPUUHUX (QYHKUIHN K (QyHKILIT po3moaiy HMOBIpHOCTI
3acTapiBaHHs, QYHKIIIT pO3MOiTY CTapiHHSA Ta QYHKIIT 3acTapiBaHHS;

® T[POJAEMOHCTPYBaTH  pO3yMiHHSA  0a30BOi  TEPMIHOJIOTIi,  BIJMOBITHOTO
MaTeMaTHYHOTO Ta KOMII IOTEPHO-aJITOPUTMIYHOTO (hopMalli3My, a TaKOXK HAyKOMETPHY-
HO1 IMIUIEMEHTAIII1 JIJI1 HACTYITHUX WMOBIPHICHO-CTaTUCTUYHUX MOJEINeH: (a) HMOBIpHIcC-
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HUX MOJEJIeH IJisi MeXaHI3MIB TeHepallii HaykoBoi iH(opmariii (BiAMOBIZHO 0 poOIT
Bbapena (Burell), Kokca (Cox), I'pangena (Grandell), Ciwens (Sichel), Ipsina (Irvin));
(6) iMOBiIpHICHHX MOENeH Iy MyOsikamiitHol TuHaMikud (BiAMOBIAHO A0 JOCIIIKEHb
IOna(Yule), Caiimona-bonini (Simon-Bonini), bpayna (Brown), O’Konnena
(O’Connell), Onnoca (Aldous)); (B) IMOBIpHICHUX MOJENICH JIJIsi €KCITOHEHITIaIbHOTO PO-
CTy Hayku; (I) WMOBIpHICHUX MOZENEH A KiHLEBOro 4acy poOOTH IOCHTiJHUKA Haj
3a/1ayaMu 13 MEeBHOI 00J1aCTi AOCTIHKEHB; (1) MMOBIPHICHUX MOJEIICH JUIsl TUHAMIKU I1-
TyBaHHS MHOXXUHHU HAYKOBUX CTAaTEH, OIMyOJIIKOBAHUX OJHOYACHO (BIIMOBIAHO O POOIT
Pennepa (Redner), Capimi (Sarli), Boura (Wang), bapena (Burrell), Erre (Egghe), Pycco
(Rousseau), Kokca-Imama (Cox-Isham), Kiarmena (Kingman), Mikoma (Mikosch),
Timxmu (Tijms), Hagapamkana-Kona (Nadarajan-Kotz), Pocca (Ross)); (e) iimMoBipHic-
HUX MOJENEH JUIsi HAayKOBHX >KYpPHAJIbHUX IUTAT 13 JUHAMIKOIO IOSBU 32 3Pa3KoM
«CIUISTYMX KpacyHb» (BiAmoBimHO 10 poOiT BaH Paana (van Raan)); (€) iiMOBipHiCHUX
MOJIETICH /Il HAYKOBUX KYPHAIBHHUX IUTAT 13 TUHAMIKOIO MOSBYU 32 3Pa3KOM «I1aJar0qHX
3ipok» (BigmoBimHo no poOit I'panmena (Grandell), Knarmena (Klugman), bennera
(Bennet), Paiicca-Tomaca (Reiss-Thomas), bapena (Burrell)); (3x) iiMmoBipHiICHUX MOjemneit
JUISL CTOXaCTUYHOTO TPOIleCy CTapiHHS Ta CMEpPTi HayKoBoOi iH(opmarii (BiAIOBIAHO 10
po6it Sl6moncekoro (Yablonskii)); (3) IMOBIpHICHUX MOJENEH IS HECTAIlIOHAPHUX TIPO-
1IECiB HApPOHKEHHS SIK )KYPHAIbHUX CTaTeH, TaK 1 HAYKOBUX IUTAT; (1) HMOBIpPHICHUX MO-
Jenei s mporeciB emirpamii KBamidikoBaHUX KaapiB («BiITOKY Mi3KiB»); (1) MMOBipHI-
CHHUX MOJIeJIeH ISl ypaxyBaHHs BiKy MTaT (BiAMoBiaHO 10 poOit bapena (Burrell)).

® TOSCHUTH OCHOBHI KOHIENTYaJbHI Ta 00YHCIIOBAIBHI MPHHIUIHN ACTEPMiHICTHY-
HOI EKOHOMIKO-IMHAMIYHOI MOJIENIi HAayKOBO-TEXHIYHOTO PO3BUTKY CHCTEMH HayKa-
€KOHOMIKa, a TAKOXK OB’ sI3aHUX MPUKIAJHUX MATEeMaTUYHHUX CITiBB1IHOIIIEHB;

® T[IOSICHUTH OCHOBHI KOHIIETITyaJIbHI Ta OOYMCIIOBAIbHI IPUHILIUIIN JUIsl IPOTPaMHO1
00poOKHM cTaTUCTUYHMX TpoIieciB Ta po3noainiB [lyaccona, Kokca, HOmna, I'pinByna-tOmna,
I'aycca-Ilyaccona, Bapinra, a Takok HayKOMETpUYHUX (DYHKIIH po3moiny HMOBIpHOCTI
3actapiBaHHs, QYHKIII] pO3MOALITY CTapiHHA Ta (QYHKIT 3acCTapiBaHHS;

® TMOSICHUTH OCHOBHI KOHIIETITyallbHI Ta 0OYMCIIIOBAIbHI TPUHIIUIN I HACTYITHHX
WMOBIPHICHO-CTATUCTUYHUX MOJIENEeH CydaCHUX HAayKOMETPUYHHMX TpoIleciB: (a) Ans
MeXaHI3MIB T'eHepallii HaykoBoi iHpopMarii; (0) st myOmikaniiHol JUHAMIKY; (B) IS
€KCIIOHEHIIaIbHOTO POCTY Hayku; (T) AN KIHIIEBOTO 4Yacy poOOTH IOCTIAHHKA Ha
3a/la4aMH 13 IEBHOI 00J1acT1 JOCTIAKEHb; (1) [UIsl AMHAMIKM LIUTYBAaHHS MHOKMHU HayKoO-
BUX CTaTei, OmyOJIiKOBaHMX OJHOYACHO; (€) I HAyKOBHUX KYpPHAJIBHHUX ITUTAT 13
JMHAMIKOIO TIOSIBH 33 3pa3KoOM «CIUITYMX KPacyHb»; (€) IUIsl HAyKOBHX >KYpHAIbHUX
[UTAT 13 JUHAMIKOIO TOSBHU 32 3pa3KoM «AJal0uuX 3ipok»; (K) Ui CTOXACTUYHOTO
MpOIIeCy CTapiHHSA Ta CMEPTI HayKoBOi iH(opMalii; (3) I8 HEeCTAIIOHAPHUX TMPOIECIB
HapOJDKEHHS 5K JKYpHAJbHUX CTAaTel, Tak 1 HAYKOBUX IUTAT; (M) JJIsl IPOLIECiB emirparii
KBaJTi(piKOBAaHUX KaJpiB («BIATOKY MI3KIiB»); (1) 1711 ypaXyBaHHS BIKY )KYpHaJIbHUX LIUTAT,

® JIOKJAJHO TMPOJIEMOHCTPYBATH 3arajlibHe PO3yMiHHA Ta Oe3mocepeqHi MpaKTHUHI
3HaHHS OCHOBHHUX €TaliB pPO3PaxyHKOBO-OOYHCIIOBAILHOT MaTeMaTHYHOI poOoTH i3
MOCJIITOBHOT'O OOy TyBaHHS JE€TEPMIHICTUYHOI €eKOHOMIKO-AMHAMIYHOI MOJIel HayKOBO-
TEXHIYHOTO PO3BUTKY CUCTEMH HayKa-€KOHOMIKa, a TAKOXK MPUKIATHOTO MATEMaTHIHOTO
oOumncieHHs OB’ s13aHNX (DEHOMEHOJIOTIYHUX CIIBBIIHOIIEHD JJIS MMBHUIKOCTI 3pOCTaHHS
HAYKOBOT'O 3HAHHS, 3aKOHIB €KCITOHEHI[IaJIbHOTO POCTY HOBOT'O 3HAHHS B yCTaleHil cdepi
HayKOBO-TEXHIYHOTO JIOCITIHPKCHHS Ta MOJBIMHOTO €KCITOHEHIIATbHOTO 3POCTaHHS HOBUX
3HAHb Y HOBI c(hepi HAYKOBUX JTOCIII[)KCHb,

e JIOKJAJHO MPOJAEMOHCTPYBATH MPAKTUYHI 3HAHHS OCHOBHMX E€TaliB PO3PaxyHKO-
BO-00YHCITIOBAJIBHOI MAaTeMaTHYHOI POOOTH 13 TOCIIIOBHOI 0OpOOKH, MOOyMyBaHHS Ta
Bi3yaizaiii OUIBII CKIQJHUX MAaTEeMATHUYHUX CIIBBIIHONICHDb JUISI CTATUCTUYHUX TPOIIe-
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ciB ta po3noziniB [lyaccona, Kokca, FOna, I'pinByna-tOna, I'aycca-ITyaccona, Bapinra, a
TaKOX HAYKOMETPHUUHUX (DYHKIIIH po3moAily HMOBIPHOCTI 3acTapiBaHHs, GYHKIT po3Io-
Ty crapiHHs Ta GyHKIIII 3acTapiBaHHS HAyKOBOI 1H(pOpMAIIii;

® JIOKJIaJHO MPOJEMOHCTPYBAaTH MPAKTUYHI 3HAHHS OCHOBHHX €TalliB PO3PaxXyHKO-
BO-00YHCITIOBAIBHOT MaTeMaTHYHOi POOOTH 13 MOCHIIOBHOTO MOOYAyBaHHS HACTYITHHX
HMOBIpHICHO-CTaTUCTUYHUX MOJEIICH: (a) I MeXaHi3MiB TeHepallii HaykoBoi iH(opma-
mii; (6) mns myOmikamiiHOT nuHAMiku; (B) IS €KCIIOHEHINAILHOTO POCTY HAYKH;
(r) mna KiHIIEBOro Yacy poOOTH JOCHIJIHMKA Haja 3adadaMH 13 TIEBHOI 00JacTi
JOCIHIJKEHB; (1) /Ul AMHAMIKU [IUTYBaHHS MHOXMHU HAYKOBHX CTaTeH, OIyOIiKOBaHUX
OJTHOYACHO; (€) AJIi HAyKOBHMX >KypHAJBHUX IMTAT 13 JMHAMIKOIO IOSBU 32 3Pa3KOM
«CIUITYUX KpacyHb»; (€) JUid HAYKOBHX J>KYpPHAJIBHUX LUTAT 13 JMHAMIKOIO TOSBU 3a
3pa3KoOM «IMaJlal0uuX 31poK»; (K) I CTOXACTHYHOI'O IMPOIECY CTapiHHSA Ta CMEPTi
HayKoBOi iH(popMarii; (3) A HEeCTaliOHAPHUX TPOLECIB HAPOIIKEHHS SK KYPHAIBHUX
cTaTel, Tak 1 HAyKOBUX LHUTaT; (M) Ui MpoleciB emirpamii KBamiiKOBaHUX KaApiB
(«BiATOKY Mi3KiB»); (1) AJIs1 ypaxyBaHHs BIKY )KypHAJIbHUX IIUTAT,;

® [POJAEMOHCTPYBaTH  3arajbHe  pO3yMiHHS, i1H(OpMaLiiHO-HAyKOMETpUYHE
BUTJIYMa4yeHHs Ta TEXHIYHO-COIiaJIbHI IMILTiKalii rpadiyHuX Ta YMCEIbHUX Pe3yJbTaTiB
nporpaMHoi OOpOOKM JIeTepMIiHICTHYHOI EKOHOMIKO-AMHAMIYHOT MOJeNi HayKOBO-
TEXHIYHOT'O PO3BUTKY CUCTEMH HAayKa-€KOHOMIKa,

® TPOJEMOHCTPYBaTH  3arajbHE pO3yMiHHS, iH(pOpPMaNiiHO-HAYKOMETPUIHE
BUTJIYMAaYeHHsI Ta TEXHIYHO-COLIAIbHI IMIUTIKaMii TpadivHnuX Ta YUCENBHUX PE3yJIbTaTiB
nmporpamMHoOi 0OpoOKH OUIBIN CKIAAHUX MaTeMaTHYHHUX CIIBBIIHOIIEHb IS CTaTUCTHY-
HUX nporeciB Ta po3noaute [Tyaccona, Kokca, lOna, I'pinByna-lOmna, ["aycca-Ilyaccona,
Bapinra, a Takok HayKOMeTpHUUHUX (YHKIIH po3mojiry HMOBIPHOCTI 3acTapiBaHHS,
¢GyHKLIT po3noAlly cTapiHHS Ta QyHKIIT 3acTapiBaHHS HAyKOBOI 1H(popMallii;

® I[POJAEMOHCTPYBaTH  3arajbHe pO3yMiHHS, i1H(OpMaLiiHO-HaAyKOMETpUYHE
BUTJIYMa4yeHHs Ta TEXHIYHO-COIIaJIbHI IMILIIKalii rpadiyHuX Ta YUCEIbHUX PE3YyJbTaTIB
MpOorpaMHOi 0OpOOKM HACTYMHUX HMOBIPHICHUX MoJeJel: (a) Ijisl MexaHi3MiB reHeparlii
HaykoBoi 1H(popmauii; (0) ans myOnikamiifHOi AMHAMIKH; (B) JUIsl €KCIIOHEHI1aIbHOTO
pocty Hayk#; (T) Ui KiHIIEBOTO Yacy poOOTH JOCHIIHUKA HAJl 3a/1a4aMH 13 TIeBHOI o0Jia-
CT1 AOCIHIJPKEHB; (1) JUIs AMHAMIKU LUTYBAaHHS MHOXXMHM HAYKOBMX CTaTeH, OmyOsikoBa-
HUX OJHOYACHO; (€) I HAYKOBUX JKYPHAJIBHUX ITUTAT 13 JUHAMIKOIO MOSBU 3a 3pa3KoM
«CIUIAYUX KpacyHb»; (€) JUld HAYKOBHX >KYpHAJbHHUX LUTAT 13 JAWHAMIKOIO IMOSIBH 32
3pa3KoM «IIaJalouux 31pok»; (K) AJI1 CTOXAaCTHUYHOTO TMpOIleCy CTapiHHSA Ta CMepTi
HaykoBoi iH(opMarii; (3) A8 HecTallloHApHUX MPOLECIB HAPOKEHHs K KYPHAIbHUX
cTaTed, Tak 1 HAayKOBUX LHWTaT; (M) Ui TNpoLECciB emirpamii KBaiaiiKOBaHUX KaJpiB
(«BIATOKY Mi3KiB»); (1) 4711 ypaxyBaHHs BIKY )KypHAJIbHUX LIUTAT;

e JIOKJAJHO MPOJAEMOHCTPYBaTH 1H(POPMAIIHO-TEXHOJIOTIYHI 3HAHHS 100
MPUKIIQTHOTO MAaTEeMAaTHYHOTO BUKOPUCTAHHS OOUYMCIIOBATBHUX MOMIJIMBOCTEH CydyaCHHX
MOB IIPOTpPaMyBaHHS Ta HAsIBHOTO BiKPHTOTO MPOTPAMHOTO 3a0€3MEeUeHHS IS SIKICHOTO
JIOCIIJIKEHHS Ta YMCEIbHOTO PO3B’A3yBaHHs MPAaKTUYHUX 3ajad MporpamMHoi oOpoOKu Ta
KOMIT IOTEPHOI Bi3yasizallii pe3y/ibTaTiB akay3albHOr0 MOJENIOBaHHS PEXUMIB (YHKIIIO0-
HYBaHHS BHBYEHOI JETEPMIHICTUYHOI EKOHOMIKO-JIMHAMIYHOI MOJAENl HayKOBO-
TEXHIYHOTO PO3BUTKY CHUCTEMH HayKa-€KOHOMIKa, a TaKOX IOB’S3aHUX CITIBBIIHOIICHB
JUISL IIBUJIKOCTI 3POCTaHHSI HAYKOBOTO 3HAHHS, 3aKOHIB €KCIOHEHIIAIbHOTO POCTY 3HAH-
HS B YCTaJIeH1H cepl HayKOBO-TEXHIUHOTO AOCTIIX)KEHHS Ta MOJIBIMHOTO €KCIIOHEHII1ab-
HOTO 3pOCTaHHsI HAyKOBUX 3HAaHb y HOBIi cdepi JOCHIHKEHb,

e JIOKJIATHO TMPOJEMOHCTPYBATH 1H(OPMAIIHHO-TEXHOJOTIYHI 3HAHHA IIOJAO
IPAKTUYHOTO  BUKOPUCTAHHSA  OOYMCIIOBAJIBHUX  MOXJIMBOCTEM  CydyaCHHMX  MOB
IporpamMyBaHHs Ta HAassBHOTO BIJKPUTOTO MPOTPAMHOrO 3a0e3MeUeHHs JUIs JTOCIIIKEHHS
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Ta YUCEIHHOTO PO3B’SI3YBaHHS 3a]1a4 MPOrPaMHOi 0OpOOKH Ta KOMIT FOTEPHOT Bizyaizaiii
BHBUYCHOTO KOMILIEKCY OUTBII CKJIIATHUX MaTEMaTHYHUX CITIBBIJHOLICHD JJISi CTATUCTUY-
HUX TporieciB Ta po3noainiB Ilyaccona, Kokca, FOna, I'pinByna-tOna, IMaycca-ITyaccona,
Bapinra, a Tako HayKOMETpHYHUX (YHKIIH po3mojiry HMOBIPHOCTI 3acTapiBaHHS,
GbyHKIIT po3moainy cTapiHHs Ta QYHKIIIT 3acTapiBaHHS HAyKOBOi iH(GOpMAaIIii;

e JIOKJAaJHO TPOJEMOHCTPYBATH 1H(POPMAI[IHHO-TEXHOJIOTIYHI 3HAHHS IIOJ0
MPAKTUYHOTO  BHUKOPUCTAHHS  OOYHUCIIIOBAIBHUX  MOMJIMBOCTEH  CY4acHUX  MOB
MPOrpaMyBaHHS Ta HASBHOTO BIAKPUTOTO MPOTPAMHOI0 3a0e3MeUeHHs AJIs AOCIIIKEHHS
Ta YUCEIHHOTO PO3B’SI3yBaHHS 3a7a4 MPOrPaMHOI 0OPOOKH Ta KOMII FOTEPHOT Bizyaui3arlil
BHBYCHOT'0 KOMIUICKCY HACTYITHUX WMOBIPHICHO-CTATUCTUYHUX MOJIENCH: () 711 MexaHi-
3MiB TeHeparlil HaykoBoi iHdopmailii; (0) ams myOmikaniiHol AMHaAMIKH; (B) JUISI €KCTIOHE-
HIIAJILHOTO POCTY HayKH; (T') AJis KiHIIEBOTO Yacy poOOTH JOCIIIHUKA HaJ 3aadamMu i3
MEeBHOT 00JIacTi AOCTIDKEHB; () Ui JMHAMIKY [IUTYBAHHS MHOKHHU HAYKOBHUX CTaTeH,
OIyOJIIKOBaHUX OJHOYACHO; (€) /Uil HAayKOBHX KXYPHAJIBHUX IHUTAT 13 JUHAMIKOIO TOSBH
3a 3pa3’KOM «CIUITYUX KPACyHb»; (€) I HAyKOBHX >KYPHAJIBHUX IUTAT 13 JHHAMIKOIO
MOSIBU 32 3pa3KOM «IaJIalouuX 31poK»; (3K) Ui CTOXACTHUYHOTO MPOLECY CTapiHHS Ta
cMepTi HaykoBoi iHQopMmarii; (3) s HECTAiOHAPHHX MPOIECIB HAPOKCHHS SK
KYpPHAJIBHUX CTaTe, Tak 1 HAYKOBUX LIUTAT; (M) AJs MPOLECiB eMirpaiii KBaaihiKOBaHUX
KaapiB («BIATOKY Mi3KiB»); (1) Ui ypaXyBaHHS BiKY )KYpHAJIbHUX LIUTAT;

8 aghexmuenil chepi
CTYZAEHT 3AaTHUIL:

® KPHUTHUYHO OCMHUCITIOBATH JICKI[IHHUHN Ta MO3aJCKI[IHHUI HABYAILHO-METOUIHHAN
MaTepiajl, apryMEeHTyBaTH Ha OCHOBI BHBYEHOI'O TEOPETUYHOIO MaTepiaiy, NMPaKTUYHO
3aCTOCOBYBAaTH OOYMCIIOBAIbHI MOXKIIMBOCTI Cy4aCHMX MOB IIPOrpaMyBaHHs Ta BIIBHOTO
MIPOrpaMHOT0 3a0e3Me4eHHs i1 yac MoOyA0BH Ta MpH rpadiuHiil Bizyasizalii YncenbHUX
PO3B’A3KIB BHMBUYEHOI JI€TEPMIHICTUYHOI EKOHOMIKO-IMHAMIYHOI MOJAEIl HayKOBO-
TEXHIYHOTO PO3BUTKY CHUCTEMH HayKa-€KOHOMIKa, a TaKOX IOB’S3aHUX CITIBBIIHOIICHb
JUIS IIBUJIKOCTI 3pOCTaHHS HOBOT'O HAYKOBOT'O 3HAHHS JUIsl PI3HUX €TaIliB HAyKH,

® KPUTUYHO OCMHCIIIOBATH JICKI[IHHUN Ta MO3aJEKIIHHUN HaBYAIbHO-METOANYHHMA
MaTepiajl, apryMEeHTyBaTH Ha OCHOBI BHBYEHOI'O TEOPETUYHOIO MaTepiaiy, NMPaKTUYHO
3aCTOCOBYBAaTH OOYMCIIIOBAIbHI MOXKIUBOCTI CydaCHHMX MOB ITPOrpaMyBaHHS Ta BUIBHOTO
MIPOrpaMHOT0 3a0e3MedeHHs i1 Yyac MoOyA0BH Ta MpH rpadiuHii Bizyasizalii YncenbHUX
PO3B’A3KIB 3a/1a4 IPOrpaMHOi 0OpOOKH Ta KOMIT IOTEpHOI Bizyasi3allii BUBUEHOTO KOM-
IJIEKCY OUIBILI CKJIAJHUX MaTeMAaTUYHUX CIIBBIHOLIEHb JJI1 CTATUCTUYHMX IMPOIIECIB Ta
posnoxiniB Ilyaccona, Koxkca, lOma, I'pinByma-lOna, [aycca-Ilyaccona, Bapinra, a
TaKOX HAayKOMETpUYHMX (QYHKIIH po3mojaily HMOBIPHOCTI 3acTapiBaHHS, (QYHKIIT
po3moAiny cTapiHHs Ta GyHKIIT 3acTapiBaHHS HAYKOBOI iH(opMarlii;

® KPUTUYHO OCMHCITIOBATH JICKIIIHHUNA Ta MO3AICKI[IHHUN HaBYAITbHO-METOIUIHHMA
MaTepiajl, apryMeHTyBaTH Ha OCHOBI BHBYEHOI'O TEOPETUYHOIO MaTepiaiy, NMPaKTUYHO
3aCTOCOBYBAaTH OOYMCIIIOBAIBbHI MOKIMBOCTI Cy4aCHHMX MOB IIPOrpaMyBaHHS Ta BUILHOTO
MIPOrpaMHOT0 3a0e3MeveHHs i1 Yac MoOyA0BU Ta MpH rpadiuHii Bizyasizallii YncenbHUX
PO3B’A3KiB BHMBUYCHOTO KOMIUIEKCY HACTYMHUX WMOBIPHICHO-CTATUCTUYHUX MOJIENEH:
(a) nns MexaHI3MIB reHepanii HaykoBoi iHdopmarii; (6) ans myOaikauiifHOT IWHAMIKH,
(B) U1l €KCIOHEHIIAJIbHOTO POCTY HaykH; (T) AJIs KIHIIEBOTO 4acy poOOTH JOCIHiTHHUKA
HaJ 3aJladyaMu 13 TeBHOI 00JjacTi AOCTIIKEHb; (1) A IWHAMIKM IUTYBaHHS MHOXUHU
HAYKOBUX CTaTel, OmmyOJIiKOBAaHUX OJAHOYACHO; (€) Uil HAYKOBUX JKypHAJBHUX LUTAT 13
JMHAMIKOIO TIOSBH 32 3pa3KoOM «CIUITYMX KpacyHb»; (€) IUIsl HayKOBHMX >KypHaJIbHUX
UTAT 13 JUHAMIKOIO TOSBU 32 3pa3KOM «IaJarouux 31pok»; (K) s CTOXAaCTHUYHOTO
MpoIIeCy CTapiHHSA Ta CMEPTi HayKoBoi iHdopwmarii; (3) A1 HecTalioHapHUX IPOIIECIB
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HapODKEHHS 5K KypHAJIBHUX CTAaTel, TaK 1 HAYKOBUX LUTAT; (M) JJI IIPOLIECIB eMirpartii
kBai(pikoBaHHUX KaJpiB («BIATOKY Mi3KiB»); (i) AJIsl ypaXyBaHHS BiKY )KypHaJIbHUX [IUTAT;

V RCUXOMOMOPHIU cghepi:

® CTYJACHT 3JaTHUI BUKOHATU Ta 0OPMUTH OOUMCIIOBAILHY J1a0OpaTOpHY poOOTY
a00 1HJMBiAyaJdbHE pPO3paxyHKOBO-TpadiyHe 3aBIaHHs IIOJ0 MPOrPaMHOI OOPOOKH
MEBHOIO MAacHBY 3aJ@aHUX BXIJHUX JaHUX, YHCEIBHOTO BHU3HAYEHHS, TrpadidHOl
Bi3yaji3allii Ta HAyKOMETPUYHOI'O BUTIYMAa4deHHsS Pe3yJIbTaTiB MAIIMHHOTO PO3B’sI3aHHS
BHUBYCHOI JIETEPMIHICTUYHOI EKOHOMIKO-MHAMIYHOT MOIEJII HAYKOBO-TEXHIYHOT'O PO3BH-
TKY CHCTEMH HayKa-€KOHOMiKa, a TaKO0X I1OB’S3aHUX CIIBBIIHOIICHb JIsS IIBHJKOCTI
3pOCTaHHS YCTAJIEHOTO Ta HOBOTO HAyKOBOT'O 3HAHHS,

® CTYJACHT 3JaTHUI BUKOHATU Ta 0OPMUTH OOUMCIIOBAILHY J1a0OpaTOpHY poOOTY
abo iHAMBiAyalbHE pPO3PAaXyHKOBO-TpadiyHEe 3aBIaHHS II0A0 MPOrpaMHOi 0O0poOKHU
MEBHOTO MAacHBY 3aJ@HUX BXIJHUX JaHUX, YHCEIHHOTO BH3HAUCHHs, TrpadidHOl
Bi3yaJi3allii Ta HAyKOMETPUYHOTO BUTIYMAa4YeHHsS PE3yJbTaTiB MAIIMHHOTO PO3B’SI3aHHS
OUTBII CKJIATHUX MAaTEMATHYHUX CITIBBIJHONICHD JJISI CTATUCTUYHHUX TPOIIECIB Ta PO3IIO-
niniB Ilyaccona, Kokca, FOma, I'piaByna-lOma, T'aycca-Ilyaccona, Bapinra, a Takox
HAyYKOMETPUYHUX (YHKIIH pO3MOairy WMOBIPHOCTI 3acTapiBaHHA, (QYHKIIT pO3MOALTY
CTapiHHA Ta (YHKIIII 3acTapiBaHHA HayKoBOi iH(opmallii;

® CTYJCHT 3JaTHUI BUKOHATH Ta O)OPMUTH OOUHCITIOBAIBHY JIA0OpaTOPHY POOOTY
abo IHAWBIAyalbHE PO3PAaXyHKOBO-TpadivyHe 3aBHaHHS IIOJ0 NIPOrpaMHOI 00poOKH
MEBHOTO MAacHUBY 3aJaHUX BXIJHUX JaHHUX, YHCEIBHOTO BU3HAuYeHHS, TpadiyHOi
Bi3yaumizamii Ta HAyKOMETPHUYHOTO BHTIYMAaueHHs Pe3yJbTaTiB MAIIMHHOTO PO3B’SI3aHHS
HACTYITHUX MHMOBIpHICHO-CTATUCTHUHUX MoOJened: (a) [ MeXaHi3MIB TeHepalil
HaykoBoi 1H(popmauii; (0) mias myOnikamiiHOi AMHAMIKM; (B) JUIsl €KCIIOHEHI1aIbHOIO
pocty Hayku; (T) IJig KIHIIEBOTO 4acy poOOTH JOCTIAHMKA HaJ 3ajadaMd 13 TMEBHOI
o0yacTi AOCHIJKEHb; (1) I JTUHAMIKY LUTYBAaHHS MHOKMHU HaYKOBUX CTaTel, omyO:i-
KOBaHUX OJHOYACHO; (€) IS HAyKOBUX JKypHAJIbHHMX IUTAT i3 JUHAMIKOIO TOSBU 32
3pa3KOM «CIUITYUX KPACYHbY; (€) sl HAYKOBUX >KypHAJIbHUX LIUTAT 13 TUHAMIKOIO MOSIBU
3a 3pa3KoOM «IaJarouMX 31poK»; (3K) AN CTOXACTUYHOTO MPOLECy CTapiHHS Ta CMEpTi
HayKoBOi 1H(popMallii; (3) UIsl HEeCTalllOHApHUX MPOIECIB HAPOHKEHHS K KYpPHAIbHHUX
CTaTel, Tak 1 HAyKOBUX LHUTaT; (W) Ui MPOIECIB emirpamii KBamiiKOoBaHUX KaApiB
(«B1ATOKY MI3KIB»); (1) AJI1 ypaXyBaHHA BIKY )KypHaJIbHHUX IIUTAT;

YV koenimueniti cgpepi:
CTYACHT 31aTHUHI

® T[POJIEMOHCTPYBAaTH  pPO3YMiHHA  0a30BOi  TEpMIHOJIOTi{,  BIJMNOBIAHOTO
MaTeMaTHYHOTO Ta KOMII I0TEPHO-AJITOPUTMIYHOrO (hopMalli3My, a TaKO)K HAyKOMETpHY-
HOT IMITJIEMEHTAIII] SIK y 3a/1a4aX CTATUCTHYHOTO MOJICTIOBAHHS HAYKOMETPUYIHUX TIPOIIEe-
CiB *XypHaJbHOTrO UTyBaHHs: (a1) h-inaekcy Iipma (Hirsch) i3 3acTrocyBaHHSIM po3Mo/Ii-
ny ITapero (Pareto) BimmoBimHo g0 podotu I'nensens (Glanzel); (61) h-inmexcy Iipma
(Hirsch) i3 3acTocyBaHHSIM €KCTpeMallbHOTO 3Ha4YeHHsA I-i Xxapaktepuctuku ['ymOens
(Gumbel); (s1) h-innekcy T'iprra (Hirsch) i3 3acrocyBannsm posmnoainy Ilpaiica (Price);
(e1) h-iamexcy TIipma (Hirsch) i3 3actocyBanHsM posmnoainy Ilyaccona (Poisson);
(01) 0Op0oOKH 6I0TIOMETPHUYHUX JAHKX 13 3aCTOCYBAHHIM y3araJbHEHOTO 3BOPOTHOTO PO-
snoainy [Maycca-ITyaccona (GIGP=Generalized Inverse Gaussian—Poisson Distribution),
TaK 1y 3a/1ladyax BapialiiHOrO MOJICITIOBAaHHS HAYKOBOT MPOIYKTHUBHOCTI: (@2) BapiaiiitHo-
ro xapakrepy JiHrBictuaHoro 3akony lumnda (Zipf); (62) BapiamiiiHOTO TPUHIUTY
Bonbumana (Boltzmann) 10 cTaTHCTHYHOTO OMUCY 3yCHIUIA HAYKOBI 3a SIOIOHCHKUM
(Yablonsky); (62) HaykoMeTpHU4HOT yMOBH CTaTHCTHYHOI PiBHOBArH, iH(GOpMAIiiiHOI eHT-
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porii, iHGOPMAIIITHOT «TeMIepaTypu» Ta KYpPHAIBHOI MyOJiKaIliiHOT HMOBIPHOCTI IS
TEPMOJIMHAMIYHOI CUCTEMH «IOCIITHUK-HAYKOBA OpraHi3alis» 31 CTATUCTUYHOIO MEXaHi-
ko010 3a 3akoHoM I{unga-ITapero (Zipf-Pareto);

® T[IOSICHUTH OCHOBHI KOHIIENTYyaJbHI Ta OOYMCITIOBAIBHI MPUHIIUIHU SK y 3aa4ax
CTaTUCTHUYHOT'O MOJICNIIOBAHHS HAYKOMETPUYHHUX IPOIECIB KYPHAIHHOIO IIMUTYBaHHA 13
3actocyBaHHsAM h-iHgekcy [ipiia, Tak i y 3aayax BapialliifHOro MOJIECIIFOBaHHS IPOLECIB
HAyKOBOI €(heKTUBHOCTI Ta MPOAYKTUBHOCTI CHCTEMH «I0CIIAHUK-HAyKOBA OpTaHizallisy;

® JIOKJIAJHO MPOJEMOHCTPYBATH MMPAKTUYHI 3HAHHS Ta PO3YMIHHS OCHOBHUX €TaIliB
PO3paxyHKOBO-OOUHCITIOBAIBHOT MaTEMaTHYHOI POOOTH 13 IMOCIIIOBHOTO MOOYIYBaHHS
NPUKIAJHUX MaTEeMAaTHYHUX MOJENCH SIK y 3ajJadaX CTaTUCTHYHOTO MOJENIOBaHHs h-
iHgexkcy lipma mis  KypHajabHOTO IIMTYBaHHSA, Tak 1 Yy 3ajadax BapialiidiHOro
MOJICTIIOBaHHS HAyKOBOI MTPOYKTHBHOCTI Ta €)EKTUBHOCTI TOCIIITHUKA Ta OpraHizaiii;

® T[POJEMOHCTPYBATH  3arajlbHe  pPO3yMiHHS, iH(OpMaIiiiHO-HAyKOMETpHYHE
BUTJIYMa4yeHHs Ta TEXHIYHO-COIliaJIbHI IMILTiKalii rpadiyHUX Ta YUCEIbHUX Pe3yIbTaTiB
nporpaMHoi 0OpoOKM sIK WMOBiIpHICHO-CTaTUCTHUHUX Mozenei [lapero, ['ymOGens,
Ipaiica, ITyaccona, 'aycca-ITyaccona mis h-inaekcy lipiia, Tak i BapiamiiHux Mojenei
Hunda, Lunda-Ilapero, bonpimana ta SI610HCEKOTO UII HAYKOBOT «TEPMOIHMHAMIKI
iH(pOpMaLIHHOT CHCTEMHU «HayKOBEI[b-HAYKOBa OpraHi3allisy;

® JIOKJIAJIHO TPOJEMOHCTPYBATH 1H(POPMAI[IHHO-TEXHOJIOTIYHI 3HAHHS  IIOJO
MPAKTUYHOTO  BHUKOPUCTAHHS  OOYHMCIIIOBAIBHUX  MOJIMBOCTEH  Cy4acHHX  MOB
porpamMyBaHHs Ta HAasBHOTO BIJKPUTOTO MPOTPAMHOTO 3a0e3MeUeHHs IS TOCIiKEHHS
Ta YHCEIHHOr0 PO3B’A3yBaHHS 3a/la4 MPOrpamMHOi 00pOOKH Ta KOMIT IOTEPHOT Bi3yami3arii
BUBYCHOTO KOMIUIEKCY SIK WMOBIpHICHO-CTaTUCTHUHHX Mozeneit [lapero, ['ymOens,
[paiica, [Tyaccona, I'aycca-ITyaccona mis h-innekcy I'ipiia, Tak i BapianiiiHux Mojesnei
Hunda, Hunda-Ilapero, bonbimana Ta SI0J0HCHKOrO A1 HAYKOBOI «T€PMOJIMHAMIKI
iHpopMaliiHOT CUCTEMHU «HAYKOBEI[b-HAyKOBA OpraHi3alis»,

6 aghexmueniil cghepi
CTYAEHT 3IaTHUM:

® KPUTUYHO OCMHUCIIOBATH JIEKIIHHUIN Ta MO3aJeKI[iHHUI HAaBYAIbHO-METOJUYHUN
MaTepiall, apryMeHTyBaTH Ha OCHOBI BHBUEHOI'O TEOPETUYHOTO Marepiainy, HPaKTHYHO
3aCTOCOBYBAaTH OOUMCIIOBAIbHI MOXKIMBOCTI Cy4aCHUX MOB IPOTPAMyBaHHS Ta BUIBHOTO
IIpOrpamMHOro 3abe3nedyeHHs mij yac noOy1oBH Ta npu rpadivHiil Bizyaizawii YMceTbHUX
pO3B’SI3KIB 4K MMOBipHICHO-cTaTUCTHUHUX Mojenel [lapero, ['ymbens, Ilpaiica,
I[Tyaccona, I'aycca-ITyaccona mis h-inaekcy Iipmia, Tak i Bapianiiinux mozaeneit Lunda,
Humnda-Ilapero, bonpiiMana Ta SIO6T0HCHKOTO MJIi HAYKOMETPUYHOT «TEPMOJAHAMIKK
iHpOpMaliiHOT CUCTEMHU «HAYKOBEI[b-HAYKOBA OpraHi3alisy»,

Y NCUXOMOMOPHIU cepi:

® CTYJIEHT 3/IaTHUA BHUKOHATH Ta O(OPMHUTH OOUHCITIOBATILHY JTa00OPAaTOPHY POOOTY
a0o0 1HJMBiAyadbHE pPO3pPaxyHKOBO-TpadiyHe 3aBIaHHs IIOJ0 MPOrPAMHOI OOpOOKH
MEBHOIO MAacHBY 3aJ@aHMX BXIJHHX JIaHUX, YHCEJIbHOTO BH3HAUEHHs, TrpadidHOl
Bi3yayi3allii Ta HAyKOMETPUYHOIO BUTIYMadeHHs pe3yJIbTaTiB MAIIMHHOIO PO3B’SI3aHHS
K WMOBIpHICHO-cTaTUCTUYHMX Moznene Ilapero, ['ymbens, Ilpaiica, ITyaccona, ["aycca-
[Tyaccona mist h-inpexcy [ipima, tak i Bapiamiiinux mojenein [unda, [unga-ITapero,
BonbiiMana Ta SI6J0HCBKOTO AJIi HAYKOBOI «T€PMOAMHAMIKKW» 1HPOpPMaLiiHOI cUcTeMH
«HAYKOBEI[b-HAyKOBA OpraHizaIlisy,

V koenimueniu cgepi.:
CTYACHT 3IaTHUI
® TIPOJEMOHCTPYBATH PO3yMiHHs 0a30BOi TEPMiHOJIOTI], BIAMOBIAHOTO MPUKJIAIHO-
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ro MaTeMaTUYHOTO Ta KOMIT IOTEPHO-AITOPUTMIYHOTO (popMajIi3My, a TaKOXK HaAyKOMET-
pUYHOI IMITJIEMEHTAIll y HACTYMHHUX 3aJadyaX WMOBIPHICHO-CTaTUCTHYHOTO MOJICIIIOBAH-
Hs: (2) HAYKOMETPUYHHUX IPOIIECIB €BOJIFOIIT HAYKOBOI MPOJAYKTHBHOCTI Ta Kap €pHOTO
PYXy HayKOBIIS y JOCTIIHUIBKIN CHUIBHOTI PI3HOTO BIKY i3 3aCTOCYBaHHSAM PiBHSIHHS TH-
ny ®okkepa-Ilnanka (Fokker-Planck) BiamoBimHo m0 pobit Pomanoa-Tepexora
(Romanov-Terekhov); (0) BIIMBY YHCEIBHOCTI AOCIITHUIIBKOI CIIIBHOTH Ha SEKTHB-
HICTh PO3B’SI3aHHS OLIBIN CKJIQJHUX HAYKOBUX MPOOJIEM BIAMOBITHO 10 poOIT S0I0HCH-
koro (Yablonskii), Baruepa-Jlefinecnopda (Wagner-Leydesdorff), Crixse (Stichweh) mnst
CKJIAJTHOCT1 HayKOBOi oprasizaiii; (B) OLIHKUA SKOCTI TaKUX JUCKPETHUX HAYKOMETpPHY-
HUX TIPOLIECIB SIK pelakiiiiHa poOOoTa Ta aKTUBHICTh PELIEH3EHTA, a TaKOX MOIIUPEHHS
CUTHAJIIB YIIPABIIIHHSA Y HAYKOMETPUYHUX IIPOLECAX CYYaCHOIO HAYKOBOI'O MEHEIKMEHTY
B paMKax 3aCTOCYBaHHs OlHApPHUX PErpeciiHUX MOAENEH, JoTiT-Moenel, Moaene mo-
psaaKoBoi perpecii, perpeciitHoi mozeni Ilyaccona ta y3aranbHeHnoro posnoziny Llunda
IUIL TIPOrpamMHOi OOPOOKH KaTETrOPIMHO-SAKICHUX Ta IUCKPETHUX MAaHHWX BIATOBIAHO IO
poOit Jlemaxrta-Enrensca (Deschacht-Engels), Ban [lanena-Xenkenca (Van Dalen-
Henkens), ®ennepke (Fedderke), Pokaua (Rokach), €ncena (Jensen), Bakkapi (Vakkari),
Enrensca (Engels), Cina (Sin), AGbGaci (Abbasi), Bonrepca (Walters), bopumana-
Janiens (Bornmann-Daniel), a Takox bapxaxa-Po6incona (Barjak-Robinson);

® [OSCHUTH OCHOBHI NPUHIMIIM CTATUCTUYHOIO MOJIENIOBAHHS UId (2) HAyKOMeT-
PUYHUX HPOLECIB €BOJIOLIT HayKOBOI MPOJYKTUBHOCTI Ta Kap €PHOTO PyXy HAYKOBIIS;
(6) BITMBY YHCEIBHOCTI JTOCIITHUIBKOI CIIJTBHOTH Ha €(DEKTUBHICTH PO3B’sI3aHHS 3a7ad,
(B) IUCKPETHUX HAYKOMETPHUYHUX MPOIIECiB aKTUBHOCTI PEIaKTOPIB Ta PEIICH3EHTIB,;

® JOKJIAJHO MPOJEMOHCTPYBAaTH MPAKTUYHI 3HAHHS OCHOBHHX €TaIliB PO3PaxXyHKO-
BO-O0YHCIIIOBAJIbHOI MaTeMaTU4YHOi poOOTH 13 MOCHIJOBHOIO MOOYAYBaHHS HACTYIHHX
HMOBIpHICHO-CTaTUCTUYHUX MOJIEJIeH: (a) HAYKOMETPUUHUX MPOLECIB €BOJIIONIIT HAYKOBO1
MPOAYKTUBHOCTI Ta Kap €pHOTO pyxXy HaykoBus 3a PomanoBum-TepexoBum Ta PDokke-
poMm-IInankom; (6) BIIMBY YHMCEIBHOCTI AOCIIAHMIBKOI CHUIBHOTH Ha €(EeKTHBHICTh
po3B’si3aHHSA 3a7a4 3a S6noHchKkuM, Barnepom-Jleiinecnoppom, Crixse; (B) AUCKPETHUX
HAayKOMETPUYHUX TPOILECIB AaKTUBHOCTI PEAAKTOPIB Ta pELEeH3eHTIB 3a JlemaxTtom-
Enrenscom, Ban Jlanenom-XenkenconoM, deqnepke, Pokauem, €ucenom, Bakkapi, En-
reabcoM, CiHoMm, AGbaci, Bonrepcom, bopumanom-/lanienem, bapxakoM-PoGiHCOHOM;

® IIPOJIEMOHCTPYBATH  3arajlbHe  pO3yMiHHS, 1H(OpMaliliHO-HAyKOMETPHUUHE
BUTJIYMa4yeHHs Ta TEXHIYHO-COIIaJIbHI IMILIIKaLii rpadiyHuX Ta YUCEIbHUX PE3yJbTaTIiB
porpamMHoi 0OpoOKM HAaCTYMHMX HMOBIPHICHO-CTATMCTHYHUX MOjeNel: (a) HayKoMeT-
PUYHUX MPOIIECIB €BOJIOLII HAyKOBOI MPOAYKTUBHOCTI Ta Kap €PHOTO PyXy HAyKOBIIS;
(0) BIUIMBY YMCENBHOCTI TOCITIIHUIBKOI CIIJIBHOTH Ha €(PeKTHBHICTh PO3B’A3aHHS 3a]1a4;
(B) IMCKPETHUX HAYKOMETPUUHUX MPOIIECIB aKTUBHOCTI PEJAaKTOPIB Ta PELIEH3EHTIB,;

e JIOKJAaJHO TPOJAEMOHCTPYBATH 1H(POPMAI[IHHO-TEXHOJIOTIYHI 3HAHHS  IIOJ0
NPAKTUYHOTO  BUKOPUCTAHHS  OOYHMCIIOBAIBHUX  MOXIUBOCTEH  CydacHUX  MOB
MporpaMyBaHHs Ta HAsSBHOTO BIJIKPUTOTO MPOTPAMHOTO 3a0€3MeUeHHs I JOCIIHKEHHS
Ta YUCEIBHOI'0 PO3B’A3yBaHHS 3a/1a4 IPOrpaMHOT 0OpOOKH Ta KOMIT I0TEpHO] Bi3yaizallii
BHUBYEHOIO KOMIUIEKCY HACTYIMHUX HMOBIPHICHO-CTATUCTUYHUX MoOJeneii: (a) HayKoMeT-
PUYHUX MPOIECIB €BOJIIOLIT HAYKOBOI MPOJYKTUBHOCTI Ta Kap’€pHOr0 PyXy HAyKOBLS Y
JOCTIAHULIBKIN CHIIBHOTI PI3HOTO BIKY 13 3acCTOCyBaHHSM piBHSHHS Tuny dokkepa-
[Tnanka; (0) BIIIMBY YHCENBHOCTI TOCIITHUIIBPKOT CIITBHOTH Ha €(PEKTUBHICTH Ta CKIIAM-
HICTh PO3B’S3yBaHMX HAYKOBHX 3aJ]1ay; (B) AMCKPETHUX HAYKOMETPUYHHX IMPOLECIB aKa-
JIeMIYHOi aKTUBHOCTI PEAAaKTOPIB Ta PEIICH3EHTIB MIXKHAPOJHHX JKypHAJIiB;

6 aghexmueniil chepi
CTYAEHT 3IaTHUM:
® KPHUTUYHO OCMHUCIIOBATH JICKI[IHHUHN Ta MO3aJeKIIHHUI HABYAIbHO-METOIUYHHUN
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Marepian, apryMeHTyBaTH Ha OCHOBI BHBYEHOTO TEOPETHYHOTO MaTepiaily, MPaKTHYHO
3aCTOCOBYBAaTH OOYHCIIIOBAIBbHI MOKIMBOCTI CydaCHHMX MOB IPOrpaMyBaHHS Ta BUILHOTO
MIPOrpaMHOTO 3a0e3MeUeHHS T1]] Yac Mo0y10BU Ta MpH TpadivHiil Bi3yasizalii YMCeIbHIX
PO3B’A3KiB HMOBIpHICHO-CTaTHCTUYHUX 3a/1a4 JUISI MOJICTIOBAaHHS HACTYIHHX HAyKOMET-
PUYHUX TMPOIIECiB: (a) €BOJIOIIT HAYKOBOI MPOJAYKTHBHOCTI Ta Kap €PHOTO pyXy HayKOB-
11s1; (0) BIUIMBY YHMCENTBHOCTI JTOCIITHHUIIBKOI CHUIBHOTH Ha €(EKTUBHICTH PO3B’S3aHHS
CKJIQIHUX TEXHIYHUX 3a/1a4; (B) IUCKPETHHX IPOIECIB MPUUHSATTS OCTATOYHHUX PIllICHb
YIIPOJOBXK aKa/IeMi4HOT aKTUBHOCTI PEAKTOPIB Ta PELIEH3EHTIB HAYKOBUX JKypHAJIiB;

Y RCUXOMOMOPHIU cghepi:

® CTYJAEHT 3[JaTHUI BUKOHAaTU Ta 0OPMUTH OOUMCIIOBAILHY J1a0OpaTOpHY poOOTY
a00 1HJMBiAyadbHE pPO3pPaxyHKOBO-TpadiuHe 3aBlIaHHS IIOAO0 IPOTPAMHOI O0OpOOKH
MEBHOTO MACHUBY 3aJaHMX BXIJHUX JaHWX, YHCEIBHOTO BH3HA4YCHHs Ta TpadiuHoi
Bi3yamizalii pe3ynbTaTiB po3B’s3aHHS HMOBIPHICHO-CTATUCTUYHUX 3aJa4 MPUKIATHOTO
KOMIT' FOTEPHOTO MOJICIIOBAaHHS HACTYITHUX HAyKOMETPUYHHMX NPOIECiB: (a) €BOMFOLii
HAayKOBOi MPOAYKTUBHOCTI Ta Kap’€pHOrO0 pPyXy HayKoBls; (0) BIUIMBY YHCENBHOCTI
JOCIITHUIBKOI CIIJIPHOTH Ha €(EeKTHBHICTh PO3B’S3aHHS CKIAJHUX TEXHIYHUX 33714,
(B) HMCKpETHUX TMPOIECIB MPUUHITTA OCTATOYHUX pEAAKIIHHUX pIIIeHb YIPOIOBXK
aKaJIeMIYHOT aKTHBHOCTI PETAaKTOPIB Ta PELIEH3EHTIB MI>KHAPOIHUX HAYKOBUX KYPHAIB,;

V koenimueniii cghepi:
CTY/IEHT 3/1aTHUI

® [IPOJICMOHCTPYBATH PO3yMiHHS 0a30BOI OHTOJOTIYHOT TEPMIHOJIOTII, BIAMIOBITHO-
ro MaTeMaTUYHOI'O Ta KOMII IOTEPHO-AJITOPUTMIYHOTO (popmari3My, a TaKOXK MPaKTUYHOI
IMIUIEMEHTAIlli HACTYIIHUX OHTOJOTIYHUX KOHIEMIiN Ta CHiBBITHOLIEHb y 3aCTOCYBaHHI
70 (a) cyyacHUX 1HXEHEpHUX MIIXOMAIB 11010 CTPYKTYPYBaHHS HAyKOBHUX 3HaHb 3a/JIs
MOBTOPHOTO BUKOpUcTaHHS (structuring knowledge for reuse); (0) cTpyKTypHO-TOTIHYHOTO
3MicTy (uUTOCOPCHKHX Ta I1HPOPMALIMHUX OHTOJOTIM Ta iX CKJIQJOBUX YacTHH;
(B) ciexkTpy, kiacudikaii, QopmMarbHUX MOJeNed Ta BIACTUBOCTEH OHTOJOTIH;
(r) mpaBuI JOTIKK NMPUPOIHBOT MOBH (natural language) 3amms SKICHOTO OMHUCY OHTOJO-
riif; (1) cuHTakcucy (syntax), atoMmapHux Gopmyn (atomic formula), ynapHux npeaukaTis
(unary predicate) Ta ceMaHTUKH (semantics) MOBH JIOTIKM MPEIUKATIB MEPUIOro MOPSIKY
(FOL = first order predicate logic); (e) rpadiunoi FOL-Bi3yamizamii i3 BUKOPHCTaHHIM
nmiarpaM kiaciB yHigikoBaHoi moBu mojentoBaHHs (UML class diagram); (€) 06’exTHO
ponboBoro mojentoBanHs (Object-Role Modeling) FOL-cemanTrkH; (5kK) BUKOPHUCTAHHS
AaBTOMATH30BAHUX OOYMCIIIOBAUIB JIOTTYHUX BUPa3iB (Ha MPUKIIAJl 3aCTOCYBAaHHS OH-JIalH
cucremu Tree Proof Generator, https://www.umsu.de/trees/); (3) BUKOpUCTaHHS MOB
orncoBoi Jyoriku (DL = Description Logic) mist 3a1iicHeHHsT 004uCIIOBaNIbHOI 00pOOKH
OHTOJIOT1H; (M) ONaHyBaHHSI CHHTAKCHCOM Ta CEMaHTHKOIO ciMeiicTBa DL ommcoBUX JIOTiK
ALC (ALC = Attributive (Concept) Language with Complements = Attributive Language
with Concept negation); (i) 3aCBOEHHS CHHTaKCUCY Ta CEMAaHTHUKH cimeiicTBa DL omuco-
Bux Jiorik SROIQ(D) B koHTekcTI BUKOpUCTaHHA OHTOdOr4HOT MoBH OWL 2 DL;

® TOSCHUTH OCHOBHI KOHIENTYyaJbHI Ta OOUMUCIIOBAJIbHI MPUHIMIINA aBTOMAaTH30Ba-
HOT'O BUKOHAHHS J0Ka3iB IIJISIXOM 3a0€3MeUeHHs BUKOHYBAHOCTI; HAIBHOCTI BKJIIOUEHHS;
Y3rOJKEHOCT] Ta MEPEeBIPKU MPaBIMBOCTI €K3EMIUISPY JIOTTYHOTO TBEPAKEHHS B pamMKax
3aCTOCYBaHHS OOUYMCIIOBAIBHUX MOTYXHOCTeH (opmanbHux cemantuk FOL, DL, ALC
ta SROIQ(D) cimeiicTB MOB MpeICTaBICHHS 3HAHD IS IIPOEKTYBAHHS OHTOJIOTIH;

® JIOKJIaJIHO IPOJEMOHCTPYBATH MPAKTHUYHI 3HAHHS TA PO3YMIHHS OCHOBHHX €TAIliB
PO3paxyHKOBO-OOUHUCIIIOBATIBHOI POOOTH 13 MOCHIIOBHOTO MoOyayBaHHS (OpMabHUX
cemanTuk cimeiicte FOL, DL, ALC ta SROIQ(D) noriyanx MoB npeCcTaBiICHHS 3HAHb,
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® TIPOJEMOHCTPYBATH 3arajbHe po3yMiHHs, rpadiune UML-npencraBneHHs, Joriv-
HE BUTJIYMa4YCHHS Ta JOJATKOBY aBTOMATH30BaHy MAIIMHHY MIEPEBIPKY Pe3ysIbTaTiB MPO-
rpaMHO1 00poOku Gopmanibaux cemaHTHK cimeiicTB FOL, DL, ALC ta SROIQ(D) noriu-
HUX MOB IIPEJICTABIICHHS 3HAHb JIJIs TOOYIOBH Ta POCKTYBAHHS OHTOJIOTIH;

e JIOKJAJHO TPOJEMOHCTPYBATH 1H(POPMAI[IHHO-TEXHOJIOTIYHI 3HAHHS  IIOJ0
MIPAKTUYHOTO BUKOPHCTAHHS OOYMCIIOBATHHUX MOXKIUBOCTEH (OPMATBHUX CEMAHTHK
cimeticte FOL, DL, ALC ta SROIQ(D) cy4acHHX JIOTIYHUX MOB IPEACTABJICHHS 3HAHb
Ta HAasBHOTO BIAKPUTOTO MPOrpaMHOro 3abe3neueHHs A nporpamuoi oopooku, UML-
MpeACTaBICHHS, 00 €KTHO POJIbOBOI'O MOJISIIOBAHHS, HAOYHOI Bi3yasisallii JepeBaMu i
rpadamMu Ta MPOrpaMHOI IMIUIEMEHTalil (OpMaTbHUX JIOTIKO-MHOKHHHHUX MOJeNei
KOMIT'FOTEPHUX OHTOJIOTIH 13 JOKJIaIHUM BHTIYMAuEHHSIM OJIep)KaHUX Pe3yiIbTaTiB;

6 aghexmuenitl cghepi
CTYAEHT 3IaTHUM:

® KPUTUYHO OCMHUCIIOBATH JICKIIHHUHN Ta MO3aJeKIiIHHUI HABYAIbHO-METOJUYHUN
MaTepial, apryMeHTyBaTH Ha OCHOBI BHBYEHOI'O TEOPETUYHOIO MaTepiaiy, MPaKTUYHO
3aCTOCOBYBAaTH OOYHCITIOBAIIbHI MOXKIMBOCTI (hopManbHUX ceMaHTUK cimeiicts FOL, DL,
ALC ta SROIQ(D) cyuacHUX JIOT1UHUX MOB IPE/ICTABICHHS 3HaHb Ta HASBHOTO BiJIKPH-
TOTO0 TporpaMHOro 3abesnedeHHs Uit mporpamMHoi 00poOku, UML-npencraBnenHs,
00’€KTHO PpOJILOBOTO MOJICIIOBAHHS, HAOYHOI Bizyaumizallii JepeBamMu 1 rpadamu Ta
MpOrpaMHOl iMIUIEeMeHTaIil (OpMaTFHUX JIOTIKO-MHOXHHHUX MOJEJCH KOMI IOTEPHHUX
OHTOJIOT'1H 13 TOKJIaJIHUM BUTIYMAUEeHHSIM OJICpKaHUX Pe3yJIbTaTiB,;

Y RCUXOMOMOPHIU cghepi:

® CTYJIEHT 3/IaTHUM BUKOHATH Ta OOPMHUTH OOUHCIIOBAIBHY Ja00paTOpHY pOoOOTY
a0o 1HAMBIgyanbHE PO3paxyHKOBO-rpadiyHe 3aBAaHHS HIOAO MPAKTUYHOTO 3aCTOCOBY-
BaHHS 00UYMCITIOBATIBLHUX MOXKJIUBOCTEN popmanibHuX cemaHTUK cimeiicts FOL, DL, ALC
ta SROIQ(D) cyuacHHX JIOTIYHUX MOB INPEICTaBJIEHHS 3HAaHb Ta HAsBHOI'O BIJIKPUTOTO
porpamMHoOro 3a0e3nedeHHs i nporpamMuoi 06pooku, UML-nipencraBnenss, 00’ €KTHO
pOJBOBOTO  MOJEIIOBaHHs, HAOYHOI Bi3yamizamii jgepeBaMu 1 Tpadamu  Ta
IpOrpamMHoOi iMIUIeMeHTalil (GopMalbHUX JIOTIKO-MHOXHHHUX MOJAETIeH KOMI IOTEPHUX
OHTOJIOT'1H 13 TOKJIaJIHUM BUTIIYMAUE€HHSIM OJIEpKaHUX pe3ysIbTaTiB,;
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YV koenimueniu cgepi.:
CTYACHT 3IaTHUI

® [IPOJEMOHCTPYBaTH PO3yMiHHs 0a30BOi TEPMIHOJIOTIi Ta HACTYIIHUX O3HAYEHb Y
rajgy3i JUHaAMIiK{, YOpaBIiHHS Ta ONTHMIi3alii AuHamivHuX cucteM: (a) hazoBa 3MiHHA;
() xepyroua 3miHHA ympaBiiHHS; (6) OOMEKEHHS Ha BEIWYHHHM (DA30BUX Ta KEPYIOUHX
3MIHHHX YIpaBIiHHS; (2) 00JacTh 3HAUEHB JIOMYCTUMUX KepyBaHb; (0) KepoBaHa AWHAMI-
YHa CHCT€Ma BM3HAYaJbHUX Au(DEepeHIlaIbHUX PIBHSIHb 13 PO3IMKHEHUM KOHTYPOM
peryioBaHHs; (e) MOYaTKOBI Ta KIHIEBI YMOBH JUIs KpaioBoi 3amaui; (€) MHOXHHA
MOXJIMBUX TPAEKTOPIH, 0 BUXOAATH 13 MOYATKOBOI TOYKH (Ha30BO1 TUIONIUHU TSI PI3HUX
JIONMYCTUMHUX 3HAa4eHb Kepyrouoi 3MIHHOI ympaBiiHHSA; (o) mpsiMa 3amada KepoBaHOI
JIMHAMIKH; (3) oOepHeHa (3BOPOTHA) 3ajada KepoBaHOI NWHaMIikW; (i) KpaioBa 3agada
KepoBaHOI AWHaMiKH; (i) onTUMalbHa (ONTHMI3alliiiHa) KpaiioBa 3aja4a KepOBaHOI TUHA-
Miky; (i) onTUMabHE 3a MIBUIKOJIE€I0 KepyBaHHS; (k) MiHIMI30BaHUMI (DYyHKIIOHAT SIK
LTbOBA (QYHKIIIS Ta SIK KPUTEPiH IKOCTI TOCIIIKYBaHOTO TEXHOJIOTIHHOTO MPOIIECY;

® TIPOJEMOHCTPYBATH PO3YMIHHS BIJIITOBITHOTO MPUKIIATHOTO MaTEMAaTUYHOTO, CHC-
TEMHO-IMHAMIYHOTO Ta KOMIT FoTepHO-anroputmiunoro Modelica-popmanizmy, a takox
akay3anbHOi JModelica.org, Optimica Ta Pyplot kibep-¢hi3nyHoi iMIuIeMeHTalii y IpoMu-
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CIIOBO-TIPAKTUYHHUX 3aJadyax JWHaMIKH, YIpaBIiHHSA, aBTOMAaTH3alili Ta MYJIbTHU-
KpUTEpiabHOI IHKEHEPHOI ONTHMI3allii 6araToMacoBUX KEPOBAHUX JUHAMIYHUX CHUCTEM;

® TIOSICHUTH OCHOBHI NMPHHIIMIIHN aKay3aJIbHOTO KiOep-(i3MYHOT0 MOJICITIOBAHHS 13
3actocyBaHHIM Modelica-moaioaux moB JModelica.org, Optimica ta Pyplot;

® JIOKJIaJIHO MPOJIEMOHCTPYBATH MPAKTUYHI 3HAHHS METOJIUKHU, aITOPUTMY Ta OCHO-
BHUX €TalliB PO3PaXyHKOBO-OOUMCIIOBAIILHOI MPUKIAJHOI MareMaTHyHOi poOoTH i3
MOCJTIIOBHOTO TMOOY/IYBaHHsS HAWIMPOCTIMIMX aKay3aJbHO-ONTHUMI3AIMHUX Mojenel y
ray3i JMHAMIKY, YIPaBIiHHS Ta ONTUMI3allli KEPOBAHUX JHHAMIYHUX CHUCTEM B paMKax
MPUKJIAHOTO KOMIT IOTEPHOTO pO3B’si3aHHA OOEPHEHUX KpaHOBUX 3ajad ONTHUMAalbHOI
MIBUJIKOAIl METOZOM HENiHIHOTro MporpaMyBaHHS IIJISXOM 3aCTOCYBaHHS OOYHCIIIOBA-
JTBHUX MOKIMBOcTel Oe3komToBHOTO 13 JModelica.org i3 posmupennsm Optimica;

® [IPOJEMOHCTPYBATH 3arajibHe PO3yMiHHS, 1HKEHEPHO-TIPAKTUYHE BUTIyMadCHHS
Ta TEXHIYHO-TIPHKJIAIHI IMIUTIKAIil ofep»)aHuxX TpadiuHUX pe3yibTaTiB YHCEIHHOTO
MOJIETIIOBaHHS B paMKaxX MPOrpaMHOI OOpPOOKHM akay3allbHUX ONTUMIZaLIHUX MOJenen
KEpOBaHUX AMHAMIYHHUX CHUCTEM B KOHTEKCTI BUKOHAHHS IMOYATKOBHX Ta KiHIEBUX yMOB
KEpOBaHOIro pyxy, rpadidHoi Bizyamizaiii HasBHOCTI TOYOK MNEPEKIIOUEHb, MEPEBIPKU
BUKOHAHHS Ta JOTPUMaHHA OOMEXeHb Ha ()a30Bi 3MiHHI Ta Ha 3MiHHI YIpaBIiHHS, a
TaKOoX rpadiuHoi OLIHKH SKOCTI 0JIEP>KaHOTO MPOIIECY ONTUMATBHOIO YIIPABIIHHS;

6 aghexmuenitl cghepi
CTYAEHT 3IaTHUM:

® KPUTMYHO OCMHCIIIOBATH JIEKLIHHUI Ta MO3aJeKUiMHUN HaBYaIbHO-METOAUYHHUNA
MaTepiall, apryMeHTyBaTH Ha OCHOBI BHBYEHOTO TEOPETUYHOTO MaTrepiaiy, MPaKTUIHO
3aCTOCOBYBAaTH OOYMCIIIOBAJIbHI MOXKJIMBOCTI Cy4acHHUX akay3anbHUX Modelica-momioHux
MOB OINTUMI3ALIMHOTO KiOep-(13MYHOTr0 MNpOrpamMyBaHHS Ta BUIBHOIO MPOTrPamMHOIO
3abe3neueHHs JModelica.org, Optimica ta Pyplot mig yac nmoOynoBu Ta mpu rpadiuHii
Bi3yasi3allii YuCeNbHUX PO3B’SA3KIB OOEPHEHUX KpalloBHX 3a/1ay ONTUMAJIbHOI MIBUAKOIIT
JUIsL ONITUMI3ALIMHNUX Moiesel 6araToMacoBUX KEPOBAaHUX JUHAMIYHUX CUCTEM;

Y HCUXOMOMOPHIU cghepi:

® CTY/AEHT 3[aTHUI BUKOHATU Ta 0OPMUTH OOUMCIIOBAIBHY J1a0OpaTOpHY pOOOTY
a00 1HAMBiAyaJdbHE pPO3pPaxyHKOBO-TpadiyHEe 3aBIaHHs IIOJ0 MPOrPaMHOI OOpOOKH
aKay3aJbHOI ONTUMI3alliiHOT MOJEIl KepOBAHOI TUHAMIYHOI CHCTEMHU 13 PO3IMKHEHUM
KOHTYPOM pEryJIIOBaHHs, YMCEIbHOT0 BU3HAYEHHs Ta rpadiuHol Bi3yani3alli pe3yabTaTiB
PO3B’si3aHHS 00EpHEHUX KpaloOBUX 3a7au ONTHUMAIbHOI IIBUIKOIIT B paMKax MPHUKIATHO-
r0 KOMIT FOTEPHOTO MOJICTIOBAHHS aBTOMAaTU30BAHUX KEPOBAHUX ITPOIIECIB Ta CUCTEM;




[T ITPOI'PAMA JUCTTATIITHA

3.1.  Posmoxis o6cITy TUCIMIUTIHA 32 BUAAMU HaBYAIBHUX 3aHATH Ta TEMaMHU

Kinexicte rogua
No (menna / 3aouna ¢opma)

Ha3Bu 3MicTOBHUX MOZYJIiB i TEM
3/m B T.4Y.

YCBOTO 3T () | J1a6 | CPC

3microBuii Moayab 1 HaykomeTprnuHa fnHaMiKa Ta e¢eKTHBHICTh HAYKOBHX J10C/IIIKeHb

1 | HaiiGinpm po3MOBCIOKEHI HAYKOMETPUYHI 1HACKCH
Ta 1HAUKATOPH ISl CTATUCTUYHOI OLIHKH YacOBOI JH-
HaMIK{ JOCIITHUIIbKOT eeKTUBHOCTI 1HAMBIAyanbHO-| 4,5 1 0,5 0 3
T'O HAyKOBIIS Ta iX MporpaMHa peaizailisi B HAyKOMET-
puuHux 6a3ax Scopus Ta Web of Science.

2 | HdomaTkoBi HAayKOMETPWUYHI 1HAEKCH Ta IHIMKATOPH
JUISl CTATUCTUYHOI OIIHKKA €(EKTHBHOCTI Ta PIBHA 5K
HAayKOBHMX BHJIaHb, TaK 1 HayKOBO-IOCTITHUX OpraHi- 45 1 0,5 0 3
3a1iif Ta X mporpaMHa peanizailis B HAyKOMETPUYHUX
6a3ax Scopus Ta Web of Science.

3 YacToTHI Ta paHTOBI MiIXOIU KJIACUYHOI CTATUCTHKHU
70 HAYKOMETPHUYHOTO aHaNi3y €PEeKTHBHOCTI HayKO-
BO-J0CJITHOT MIsUTPHOCTI Ta iX MpaKTUYHA peatizallis 45 1 0,5 0 3
y poboTi HaykoMeTpuuHUX cucreM Scopus Ta Web of
Science.

4 JletepmiHOBaHI Ta WMOBIPHICHI JWHAMIYHI MOJEN1
HayKOBO-JOCITHULIBKOI aKTUBHOCTI 1 €(EeKTUBHOCTI
Ta iX IMIUIEMEHTAIlisl Y CUCTeMaxX BEHJOpiB Scopus Ta
Web of Science.

4,5 1| 05 0 3

5 |dleTepMiHICTHYHI HEMEpPEpPBHI MOJEl HAYKOBOI My0uIi-
KalliifHO1 AisNTbHOCTI BYEHUX Ta JWHAMIKH HAyKOBOTO
UTYBaHHS, SIKi 3BOJSITHCS /0 CUCTEM 3BUYAWHUX JIH-
¢epentianpHux piBHAHb (3/IP) Ta iX uucenbHe iHTET-
pyBanns y Calc, Excel, R, Python, Sage Math, Matlab,
Scilab, Octave, Maple ta Wolfram Mathematica.

4,5 1| 05 0 3

6 |VmoBipuicHi Mozemi 1 CTBOpEHHSI HAYKOBHX IyOITi-
Kalliit i3 3acTocysannsam mporecis FOma (Yule). Hmo-
BiIpHICHA AMHAMIiKa HAyKOBOTO LUTyBaHHs, [lyaccoHiB-
chka Ta 3MimaHa [lyaccoHiBchbka MoJeNl Al HAKOMH-
YeHHs] HayKoBHX nurar. [Iporpamua Bizyaumizaiiisi Mo-
JeIen.

7 |CroxacTuyHa JMHaMlKa CTapiHHS HAyKOBHMX JOCIi-
JDKEHBb Ta CTaTeil Ha OCHOBI IUTYBAHHS 13 3aCTOCYBaH-
HsM po3noautiB Bapinra (Waring), 3pizaHoro po3mnoi-
ay Bapinra ta HeraTUBHOTO G1HOMIAJILHOTO PO3MOALTY.
Busnauanpna cucrema 3/IP s HaykoBUX cTaTred 1
IIUTAT Ta IporpamMHa Bizyaiisaiis Mojieneil Bapinra.

4,5 1| 05 0 3

8 |WmoBipHicHI Mofeni ISl HAYKOBOi IWHAMIKK Ha OCHO-
Bi BapialifHOTO MiIX0Ty, MOJIETI MPOIIECIB IIUTYBAHHS,
eBosrorii h-ingekcy, epekTHBHOCTI HaykoBoi podorw,| 4,5 1 0,5 0 3
Mirpariii HayKoBOoi po0O0OYO0i CHJIM Ta Ba)KJIMBOCTI JIFOJI-
cpKoro ¢akropy B Hay1i. [Iporpamna Bizyasizariis.
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9 |Jloriunuii cuHTakcuc Ta cemaHTHka | mopsaky. Jle- 45 11 o5 0 3
cKkpunTHBHA Jiorika 1yisi DL oHTOJIOT. ' ’

10 [Mosu OWL Tta OWL2 (W3C Web Ontology

Language) st orucy OHTOJIOTIH.

4,5 1] 05 0 3

11 | CTBopenHs, po3po0OKH Ta MOZICTIIOBaHH ) o 11| o5 0 3
OHTOJIOTiH y BUIbHOMY penaktopi Protégé. ' '

12 | 3actocyBaHHs OHTOJIOT1YHOTO iaXoLy Ta
1HKeHepil 3HaHb JI0 aHaTi3y CTPYKTYpU Ta KOHTEHTY 4,5 1] 05 0 3

Cy4aCHHUX HAYKOBHUX MyOTiKaIIii.
3microBuii Mmoayiab 3 CtaTucTHYHA 00POOKA eMIIIPUYHUX JAHUX HAYKOBHUX JOCJIIZKEHb
13 |DineTpyBaHHS Ta CTPYKTYpHa nepeOymnoBa
ekciepuMmeHTabHUX naHux y LO Cale, MS Excel, 45 1 0,5 0 3
GNU R, Scilab ta Numerical Python.
14 |IloGynoBa miHIWHUX, HEMHIMHMX Ta JUCKPETHUX pe-
IpeciiiHMX MoOJenei, a TaKoXX aHaji3, Bi3yalizamis Ta
TIYMa4eHHs] YaCOBUX DPSAIB U EMIIPUYHUX JaHUX Y
GNU R ta Num Python.
15 |I[lonmipyBaHHS eMIipHUYHUX AHUX, EpEBipKa aaeKBaT-
HOCTi, METOJ TOJIOBHMX KOMIOHEHTIB Ta (haKTOpHHIA
anaiiz y GNU R. baecosa (Bayesian) crarucruka y
Numerical Python.
16 |PosmiznaBaHHs rpadgiyHUX JaHUX HA eMITIpHYHUX (o-
Torpadisfx i3 3aCTOCYBaHHSM OOYHCIIOBATHLHUX MOXK-
muBocteir GNU R, Numerical Python, Matlab ta
Wolfram Mathematica.
3microBuii Moayb 4 OnTuMi3allis Ta onTUMAaJIbHE YIPABJIiHHSA JUHAMIYHMMH CUCTEMaMu
17 |[Modelica-moai6Hi MoBH KibGep-(i3UIHOTO MOICTIOBAH-
HS 1H)KEHEpHHUX MPOLECIB Ta TEXHIYHUX CUCTEM Ta iX
nporpaMHa peaiizaiis y cydacHux cucremax Optimica,| 4,5 1| 05 0 3
OpenModelica, JModelica.org, Scicos Modelica,
MapleSim ta Wolfram SystemModeler.
18 |3acrocyBaHHS BiIKPUTOTO MPOTPAMHOTO 3a0e3MeUeHHs
(BII3) JModelica.org, Optimica Ta Pyplot no uucens-
HOTO PO3B’SI3Ky KpaioBOi 3aJadyl  ONTHUMAJbHOIO
yIIpaBIIiHHA Y HAUIIPOCTIIOMY «aHamiTuyHoMy» «IloH-| 4,5 1| 05 0 3
TPSATIHCHKOMY» BHIIQJKy. 3ICTaBJICHHS pe3yJbTaTiB
YHCENBbHOTO Ta aHATITUYHOTO iHTerpyBaHb. [Iporpamua
Bi3yaii3allis JBOX OJIep>KaHUX PEe3yJIbTaTiB.
19 |3acrocyBanns BII3 JModelica.org, Optimica ta Pyplot
0 1H)XEHEPHOi MOCTaHOBKH, MaTeMaTHYHOTO (opmy-
JIFOBAHHSI, YUCENIbHOTO aKay3aJbHOTO PO3B’A3KYy Ta Bi-
3yaiizaiii MPUKIATHUX HETIHIMHUX 3a7a4 ONTHMAalb-
HOT'O YNpPaBIiHHA OCHMWJISALIMHUM MasTHUKOBUM PO3-
TOWIYBaHHIM TEPEMIIyBaHOTO BaHTAXy MpPU KEpOBa-
HOMY TOBOPOTI CTPUJIM GaIITOBOrO KpaHy Ta IpU Kepo-
BaHOMY NIEpEMIIIIEHH] Bi3Ka MOCTOBOT'O KpaHy.
¥Ycboro roaimH 90 20| 10 0 60
KypcoBa po6ora 0 0 0 0 0
JI — nexuii, I1 (C) — npaktuyHi (cemiHapcbki) 3ausaTTs, JIab — mabopatopui 3ausarra, CPC — camoc-
TiifHa poOOTa CTY/ICHTIB.

4,5 1] 05 0 3

4,5 1| 05 0 3

4,5 1| 05 0 3




3.2. Temaruka NpakTUYHUX 3aHATh

Ne Tewma 3aHATTS
3/1
1 |O3HaiioMJIEHHS CTYJEHTIB i3 ICHYFOUMMH BUMOTAaMH BUJIABIIB aKaJIEMIYHHUX XYpPHAJIB 1100

MIArOTYBaHHS MAaTeMaTUYHHUX (OPMYIN Y aBTOPCHKHX PYKOMUCAX ISl MDKHAPOJHUX PELCH-
30BaHMX HAyKOMETPUYHUX BUAAHB (DI3MKO-MAaTEeMaTHYHOTO MPO]iI0, KOIH MEBHI peaaKiii
KYpHAIIIB O/Ipa3y periaMeHTYIOTh MiJrOTOBKY aBTOPCHKOI CTAaTTi 13 3aCTOCYBAHHAM TaKHX
TeX-noaiOHKUX peaakTopiB, sk oH-naitH penakrop Overleaf https://www.overleaf.com/ ta in.
O3HaillOMJICHHSI CTY/ICHTIB 13 IOTOYHUMH BUMOTaMH YHIBEPCUTETCHKUX PEIaKIliii OUIbIIOCTI
HAYKOMETPUYHUX TEXHIYHUX JKYpHAIIIB, SIKI 10 CUX Hip BUSABIAIOTH OUIBIN 3HAUYHUI KOHCEp-
BaTH3M JIO MArOTOBKH (hopMyi y mrabnmonaux gokymentax MS Word ta, six i 22 poku Tomy,
BHMAaraloTh aBTOPiB BUKOPHCTOBYBATH JIMIIE KIACHYHHUNA 3acTapiivii BOyIOBaHUN PEIaKTop
Microsoft Equation 3.0. 3BepHeHHs yBaru CTyAEHTIB, 1110 MPH [[bOMY aBTOPaM KaTeropuIHO
3a00pOHSIEThCS BUKOPUCTOBYBATH SIK ajlbTepHATHBHUI pexakrop MathType, tak i cydacHwmii
BOynoBanuil pegakrop popmyn (y MS Word 2007, 2010) abo piBusiub (y MS Word 2016)
st *.docx daiiniB. Po3’sichenHs cryneHTam mo 3a BigacyrHocti MS Equation 3.0 y norouHiii
cyyacHiil Bepcii MS Word, aBTopam >KypHaJbHUX PYKOIUCIB PEKOMEHIYETHCS JOJIATKOBO
BCTAaHOBJIIOBAaTH Ha KOMIT'IOTep OE3KOIITOBHE KHUTaWChKe Nporpamue 3adesmeyenHs WPS
Office (https://www.wps.com/) Ta ofepKyBaTH MPAKTUYHY MOXIIUBICTh JIETKO J0JABaTH Ta
penaryBati MS Equation 3.0-cymicHi popmynu y nmorounomy MS Word nokymeHTi uepes
crangaptaie MS Word mento BeraBka — O6’ext — WPS Equation 3.0. HaGyTTs mpakTHYHUX
HAaBUYOK CTYJIEHTAMHU IIOJI0 KOMII IOTEPHOTO HA0Opy CKJIAJHUX MaTeMaTHYHUX BUPA3iB
LIJIIXOM BCTaBiieHHs BOynoBaHux ¢opmyn (built-in equation) y *.docx TEeKCTOBI TOKyMEHTH
y nporpami MS Word 2010, uuisixom BukopucranHs LibreOffice Math Formula Editor y
*.0dt TekcToBUX nokyMeHTax mporpamu LibreOffice, muisixom Habopy dhopmyn y penaktopi
WPS Equation 3.0 y *.doc TekctoBux noxkymenrax y nporpami WPS Office Ta nuisixom Ha-
O6opy TekcToBUX (GopMyn y *.teX TeKCTOBHUX IOKYMEHTaX i3 3aCTOCYBaHHSIM peNaKIliitHO-
0OUHMCITIOBAILHIX MOXIIMBOCTEH oH-naitH TeX-penakropy https://overleaf.com .

Po3’sicHeHHs cTyzneHTaM, 110 HernepenoadyBaHUi epeodir mporecy peleH3yBaHHs Ta 0CTaTo-
YHHUX pPeaKUifHUX PIlIeHb CYTTEBO YCKIAJHIOE Ta TOJOBXKYE BUTPAYCHHUN Yac aBTOPCHKOTO
MOIIYKY I[ITbOBOTO 1H/IEKCOBAHOTO BUJAHHS Ta MPHU3BOAMTH 0 HEOOXIAHOCTI Oaratopa3oBo-
ro mepepoOJIeHHsI CIUCKY JITepaTypHHUX JPKEepes BIAMOBIIHO 10 HEOOXIMHOTO MOTOYHOTO
xypHansHoro ¢opmary {ACS (American Chemical Society referencing style), AIP
(American Institute of Physics citation style), APA (American Psychological Association),
(Chicago citation style), (IEEE), (Harvard reference style), MLA (Modern Language
Association citation style), NLM (National Library of Medicine standard reference style),
(SAGE Harvard reference style), (Vancouver style) i T.x. i T.11.} . 3BepHEHHS yBaru CTYICH-
TiB, IO BHUKOPUCTAaHHS TMOTY)KHOTO BIJKPUTOrO TMporpamMHoro 3a0e3meueHHs ZOtero
https://www.zotero.org (po3poOHuk — yHiBepcuteT J[opmka MeiicoHa) y BHIIISAI BCTaHOB-
JIEHOTO JoAaTKy Ta OpaysepHoro miariHy (Zotero Connector) mo3Boisise ycim Zotero-
3apeecTpOBaHMM KOPHCTyBauaM JIETKO CTBOPIOBATH aBTOPCHKI KOJIEKI(ii IMTOBAHUX HAYKO-
BHX JIOKYMEHTIB Ta, 3a-HEOOX1THOCTI, JIETKO HAIIOBHIOBATA TEMAaTUYHI KOJEKII1 HEOOXITHHU-
MU KapTKaMu JOKYMEHTIB SIK LIUIIXOM IMIOPTY *.ris (aiiiB BUAABI, TaK 1 MIJISIXOM IMIIOPTY
BIIKpUTUX KapTok crtareil 13 BoCy (3a HasBHocti mnortouyHoro BoC poctymy no
https://webofknowledge.com/). TTosicHeHHs cTymeHTaM, IO MICJsE aBTOPCHKOT'O HAITOBHEHHS
Zotero-konekiii, mporec Zotero-reHepyBaHHsS IMEBHOI ITUTATH Yy HEOOXITHOMY IiJIbOBOMY
¢dopmari crae qyxe MBHUAKUM Ta 3pydHUM: CTBOPUTH CHHUCOK JIITEPATYpH 3 TOKYMEHTY —
nani BUOMpaeThCsl HEOOXimHMI cTHiab nutyBaHHs (MoBa — English (US); pexwum BBOAY —
Cnmcok miteparypu; Meron BBoay — 30epertu sk rtf; OK). 3BepHEHHs yBaru CTyJICHTIB, L0
MIPaKTUYHE 3aCTOCyBaHHs ZOtero € eeKTUBHUM NUIIXOM IiIBUILIEHHS HAYKOBOI MPOYKTHB-
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HOCTI Ta 3a0IIaJDKEHHSI aBTOPCHKOTO Yacy y mpoIleci 0araropa3oBoi MmepepoOKd PYKOIHCY
BIIMOBITHO 70 BUMOT Pi3HUX HAYKOBHX XypHaiiB. OmaHyBaHHS CTYJEHTaMU MPAKTHUYHHUX
HAaBUYOK POOOTH 13 BIAKPUTUMH Ta OE3KOIITOBHUMH 0i0miorpadivHUMU MEHEKepamMH JIiTe-
parypuux kepen https://www.zotero.org/ Ta https://www.mendeley.com/ mis aBToMaTH30-
BAaHOTO CTBOPEHHS HEOOXiTHOI KIJIBKOCTI CTaHJapTH30BaHO-(OPMATOBAHUX JIITEPATYPHUX
MOCWJIaHb BIAMOBITHO /10 MPUUHATOTO OKPEMHM HAYKOBHUM >KYPHAJIOM IEBHOTO MIKHApOJ-
HOTO CTHJTIO O)OPMIICHHS ITUTOBAHKUX O10710rpadiuHuX JHKEPET.

On-line peecrpamis Ta ctBopenHs ORCID Tta Publons 006miKOBHX 3ammciB HayKOBIIS.
[lepeBipka akTyaJabHOCTI Ta TOYHOCTI iH(opmamii BHAABLS LIOJ0 HASBHOCTI MOTOYHOTO
Scopus Ta/abo WoS Core Collection iHIeKCyBaHHSI TIEBHOTO HAyKOBOTO XKypHay. BuTiyma-
YEeHHS CTYJCHTaM HAaCTYIMHHX CTATUCTHYHUX MIp JJIS KYPHAIBHOTO UTYBaHHS: WOS iMIIakT
pakrop  IF,  (IF=impact  factor, (Garfield, 1979)); npomixHMH  iHgEKC
I, (intermediacy index, (Gldnzel, 2003)); merpuka RIP «cuporo» piBHS IUTOBAaHOCTI
nyomikaii (RIP=raw impact per paper); merpuka DCP mnorteHuiany nutyBanHs 0a3u JaHUX
(DCP=database citation potential); merpuka RDCP BiAHOCHOTO MOTEHIliATy IIUTYBaHHS 0a3u
nannx (RDCP=relative database citation potential); Scopus-merpuka [SNIP=(RIP/RDCP)]
HOpMaJTi30BaHMi 3a JpKepeaamu piBeHb nuroBanocti myOmikamii (SNIP=source normalized
impact per paper, (Moed, 2010)); Scopus-peiituar SJR (SJR=Scimago Journal & Country
Rank, (Gonzalez-Pereira Ta in., 2010)); moaudikoBanuii perituar SJR2 (Guerrero-Bote ta
Moya-Anegon, 2012); nonatkoBa metpuka SJRQ cepeqHbOro mpecTuky Ha CTaTTIO; CEPeaHs
HopmaitizoBana orfinka nutyBanas MNCS (MNCS=mean normalized citation score, (Waltman
Tta iH., 2011)). 3Haxo/KeHHs MOTOYHHX YHCEIbHUX 3HadeHb SCOPUS-meTpuk CiteScore,
CiteScoreTracker, SJR, SNIP ta Snowball Metrics Ta 3HaX0>KE€HHS ITOTOYHUX BeJIUYUH WOS
Core-merpuk Journal Impact Factor JCR nns nmeBHOoro HaykoBoro xypHany. [ToOynosa rpa-
¢bikiB 3MiHA OCHOBHHX SCOPUS- Ta WOS Core-metpuk 3a pokaMu iHICKCYyBaHHS i1l BUOpaHO-
ro HAyKOBOTO XypHally. 3amuc Ta BUTIYMA4YeHHS BIAMOBIIHUX CTATHCTUYHHUX (HOPMYI Ta iX
rpadivdHe IpeACTaBICHHS IS BUIIE3a3HaYeHUX OCHOBHUX SCOPUS- Ta W0S Core-merpuk.
Po3’sicHeHHsT CTyAeHTaM KOHIEMLid, MOB’A3aHUX 13 BHM3HAYEHHSAM Ta CTAaTUCTUYHHUMH
xapaktepucTukamu HaykoBux emT (Scientific Elites) BignosinHo 1o knacudikamiii (Abzug,
2008), (Coleman, 1974), (Trilling, 1979), (Elias Ta in., 1982), (Mulkay, 1975)). BuBuenns
«KBaJpaTHO KopeHeBoro» 3akoHy llpaiica (square root law of Price, (D. De Solla Price,
1963)). V3aranbHenHs 3akoHy Ilpaiica y poGoti (Egghe Ta Rousseau, 1986). I'padiuni
nodynosu posmipy enitu (Elite), cymepemitu (Superelite) Ta rinepenitu (Hyperelite) 13
3actocyBaHHAM kpuBoi Jlopenna (Lorenz curve). [Tonstrs minHocTi emitu (Strength of Elite).
[IporpaMue obuuncieHHs, rpadiyHa Bizyaii3alis Ta CTaTUCTUYHO-HAYKOMETPUYHE BUTIyMa-
YeHHsI 3MICTY HACTYIMHUX T€OMETPHYHUX MapaMmeTpiB y IHIUBIAyadTbHUX PO3PAXyHKOBO-
obuucmoBanbHUX 3BiTax cTymeHTiB: (1—Pe) ta (1—Ps) po3mipiB HaykoBOi e€miTH Ta
cynepenitu (size of the scientific elite & superelite); (1 —Le) Ta (1 —Ls) BiicOTKY TOBHOTO
YuCIa CTaTeW, sSK1 HamMcaHl YjieHAaMH HAYKOBOI eNliTh Ta cymepenitu (percentage of total
number of papers owned by the members of the scientific elite & superelite); s. Ta Ss mitHOCTI
HayKoBOI enitu Ta cynepenitu (Strength of the scientific elite & superelite).

3HaxXO0/KEHHs YHCIIoBOro 3HaueHHs h-inpexcy [Mipmra (Hirsch, 2005) okpemoro HaykoBIs Ta
MEBHOTO HAyKOBOI'O KypHaiy 3a naHumu cucteM Scopus, WoS Core Collection Ta Google
Scholar. 3amuc Ta BUTIyMaueHHs BiAMOBITHUX CTATUCTUYHUX (GopMy:n ais h-iHaekcy, Bemu-
anan h™ HopmarizoBanoro h-inexcy (Normalized h-Index), moampikoBaroro imMmaxT iHzeK-
cy MII aBropiB Sypsa & Hatzakis, 2009 (Modified Impact Index MII), Benmuuunu ht Tpamnere-
nozaioHoro h-innekcy (tapered h-Index, Anderson Ta in., 2008), oOmMexeHoro B yaci h-iHaekcy
h®™ (Temporally Bounded h-Index), sanexnoro Bim Biky Haykosms h-immexcy (Age-
Dependent h-Index). Po3’ssicHeHHs cTyaeHTaM Ipo0IeMH MHOKHHHOT'O CITIBABTOPCTBA Ta PO3-
TS Ay BIAMOBIAHUX CTaTUCTUYHUX iHIEKCIB: “hbar”-inmekcy [ipmia (ﬁ) JUTSE TTyOiKarin
31 cmiBaBropamu (Multiple Authorship, Hirsch, 2010), gh-iumexcy T'amama (gh-Index of
Galam, 2011), Benmunnu P-inpexcy mocninnuka (Stallings Ta in., 2013) Ta yBeJeHHS TaKuX
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CTaTUCTHUYHUX (PYHKIIH A7 0OYMCICHHS YacTKH aBTOPCHKOI y4acTi y psli OmmyOJIiKOBaHUX
pobit, sik piBHOMpaBHMI aBTOpchKuii po3moxin (Egalitarian allocation, de Solla Price, 1981),
apudMeTHnuHU aBTOpCchbkuii po3nozin (Arithmetic allocation, van Hooydonk, 1997), reomeT-
puuHHUil aBTOopchkuil po3noain (Geometric allocation, Egghe Ta iH., 2000). O3HaiiomyeHHS 31
criBBinHOmeHHs MU Jutst siapa [ipmry (Hirsch core), m-innekcy bopamana (Bornmann ra iw.,
2008), momatkoBoro (complementary) hj-ingexcy (Batista ta in., 2006), g-ingekcy Erre
(Egghe, 2006), is-inmekcy, p-inaexcy (Prathap, 2010), 1Qp-innexcy (Antonakis ta Lalive,
2008), A- ta R-ingekciB (Jin Ta in., 2007). Po3’siCHEHHS CTyJICHTaM CITiBBiIHOIIECHbL Ta 3Ha-
YeHHS JIIS Takux N-moaiOHuX cTaTUCTUYHMX iHIeKCIB, sk PIX ta EPIX ingexkcu nepdexkiio-
Hali3My Ta ekcTpemansHoro nepdekm. (perfectionism index ta extreme perfect. indices PIX
ta EPIX, Sidiropoulos ta in., 2015) Ta T-ingekcy akagemiunoro ciigy (academic trace T, Ye
ta Leydesdorff, 2014). O0unciacHHs, MOPIBHAHHS, CTATUCTHYHE BUTIyMadeHHs, [IPOrpamMHa
Ta TpadivHa Bidyasi3allis 3a3HAYCHUX OCHOBHUX N-TOAIOHUX IHICKCIB /IS HAYKOMETPHYHOI
JiSTBHOCTI OJTHOTO 1 TOTO CaMOT0 HAYKOBIIS Y 1HAMBIAYaIbHHUX 3BITaX CTYACHTIB.
O3HallOMJICHHS CTYACHTIB 13 I0JaTKOBUMH CTaTHCTUYHUMH 1HIEKCAMH HAYKOBOI €()EeKTUBHO-
CTi, SIKl CIIMPAIOTHCS Ha MexaHi3Mu HopMadizamii (Normalization Mechanisms), a came: iHze-
ke Bi 1 By (3ampomonoBani Waltman Tta in., 2011), Pl-ingekc (3ampomonoBano Vinkler,
2007), m-inmekc (3amporonoano Vinkler, 2009). O3HaiiOMICHHS CTYIEHTIB i3 iCHYIOUYUMH
1HAEKCaMH, SKi XapaKTepU3yIOTh YCIiX HAYKOBISI Y KOHTEKCTI OCOOMUBOCTEH myOmiKamiifHol
aKTUBHOCTI, 30Kpema: inaekc PS myOmikaniiiHoi ctpaterii gocmignuka (Publication strategy
index, 3ampononoBanuii Schubert Ta Braun, 1986), ingexc RPS BigHOCHOT myOmikariiHol
ctparerii nocnigauka (Relative publication strategy index, 3anpononoBanuii Vinkler, 1986).
O3HaOMJICHHS CTYJICHTIB 13 CTATUCTUYHUMH 1HJIEKCAMHU Ta 1HIWKATOPAMHU 1HIUBIAYATBHOTO
JOCTIAHUIIBKOTO YCIIXy HAayKOBIIS, 30kpemMa: Oibmiorpadiunuii ingexc J XKakkapa (Jaccard
index, 3anpononoBanuii Jaccard, 2012), inmekc F (3anpononoBanuit Wu, 2013), inaukaTop
yuciaa ycmimHux nyomikamiii NSP  (number of successful papers, 3ampononoBanuit
Kosmulski, 2011) Ta s-iagexc ycmixy (success index, 3anpornonoBanuii Franceschini ta iH.,
2012), a Takosx 3B’s130K S-iHjgekcy i3 h-ingexcom INipma (Hirsch) Ta g-ingexcom Erre (Egghe).
O3HalilOMJIEHHS CTYJEHTIB 13 MPOCTUMH CTAaTUCTUYHHUMHU I1HAEKCaMH, K1 XapaKTepU3ylThb
[UTYBAaHHA Ta JOCTIAHUIIBKY €(DEeKTHUBHICTh TPYNH TOCIITHUKIB, 30KpeMa: iHAekc Qi SKOCTi
JIOCJIITHUIIBKUX Pe3yNbTaTiB AOCTIAHUIILKOI TpynHu HayKoBIiB (quality of the research output
of the scientific group); inaekc Al;, pidHOTO IMIAKTY AJIs I-TO POKY CTaTel, OMyOIiKOBaHUX Y
n-my poi, ae N<i (Annual Impact Index, 3anpononoBanuii Brown, 1980); MAPR-inaekc
CepeaHbOPIYHOI MPOILIEHTHOI cTaBKU (mean annual percentage rate MAPR, 3anpononoBanuit
Burton ta Kebler, 1960) ans ominku psiay cTaTei, omy0IiKOBaHUX OI[IHIOBAHOKO TPYIOI0 Hay-
KOBIIB; T-iHAeKkc mojBiiiHoro 4yacy (doubling time) mis rpynu gocnigaukiB; RPG-inaekc Bi-
JTHOCHOTO myOumikamiifHoro pocty (relative publication growth index, 3ampomonoBanHwmiA
Vinkler, 2000). ITporpamMua oOpoOka BIAMOBIIHUX JTaHUX, BUKOHAHHS oOuucieHHs, 2D abo
3D kowmm’rotepHa TpadidHa Bizyamizalis Ta HAyKOMETPHYHO-CTATUCTHYHE BHUTIYMAYCHHS
OCHOBHHMX 1HJIEKCIB HAYKOBOi €()eKTUBHOCTI Y iHAMBIyalbHUX 3BITaX CTY/IEHTIB.

O3HaliOMJIEHHS CTYJEHTIB 13 CTaTUCTUYHUMM iHJekcamMu aBTopa Vinkler, 2010: TPP-
iHAeKcoM myomikariitHoi eekTuBHOCTI (total publication productivity index TPPt) ta i3 TIA-
1H/IEKCOM 3araJibHOr0 IHCTUTYTCHKOTO aBTOpPCTBA (total institutional authorship index TIAf).

Po3’sicHeHHs cTyJeHTaM HAaCTYIMHHMX CTaTHCTUYHHUX 1HAEKCIB BIAXWJIEHHS BiJl €AMHOI TEHJICH-
uii (Deviation from a Single Tendency): innekc HecradbinbHOCTI (Przeworski, 1975); xoediri-
eHT |1 po36ixknocTi 3a lllyriem (Schutz Coefficient of Inequality, 1951); inaekc |, BinxuneH-
Hs Bix Moau 3a Binkokcom (Wilcox Deviation from the Mode, 1973); innekc piBHocTi |3 3a
Harenem (Nagel’s Index of Equality, 1984) ta koediuient Bapiamii I, (Coefficient of
Variation, Liithi, 1981). O3HaiioMJIeHHS CTYACHTIB 13 HAaCTYMHUMH 1HJAEKCAMH JIJIsl PI3HMUII
Mk craructnuHuMmu kKommnonentamu (Differences Between Components): GMD ingexc lg
ycepenHeHoi BimHocHOI pizHumi 3a xuai (Gini’s Mean Relative Difference, Gini, 1912);
kpuBa Jlopenna (Lorenz curve, Lorenz, 1905) Ta koeditient |7 HepiBHocTi 3a [Dxuni (Gini’s




Coefficient of Inequality, skuii OyB yBeneHHIl Ta JAOAATKOBO BHUTIyMaueHHH y pobOoTax
(Kimura, 1994), (Milanovic, 1997), (Groves-Kirkby Ta in., 2009), (Huang Ta in., 2012),
(Rogerson, 2013), (Rodriguez & Salas, 2014), (Yang Ta in., 2014)). Po3’sicHeHHs CTyaeHTaM
HACTYIMHUX CTATUCTHYHMX 1HJIEKCIB JIJIs OIiHKU KoHIeHTpatii (Concentration), HEOAHOPITHO-
cti (Dissimilarity), 38 si3n0cTi (Coherence) Ta piznomanitHocTi (Diversity): HHI ingexc kon-
nenrpamii lg Tepdingansa-Tipmvana (Herfindahl-Hirschmann Index of Concentration,
(Hirschman, 1945) ta (Herfindahl, 1950)); HI ingekc xonuentparii lg I'opBara (Horvath’s
Index of Concentration, (Horvath, 1970)); RTS ingexc konuenrpauii lio Pes (RTS-Index of
Concentration, (Ray Ta Singer, 1973), (Taagepera ta Ray, 1977)); ingexcu pi3HOMaHITHOCT1
l11 Ta mpyruit ingekc pisHomaHiTHOCTI |12 Jlibepcona (Diversity Index of Lieberson ta Second
Index of Diversity of Lieberson, (Lieberson, 1969)); y3aranpHeHumii iHIEeKC PI3HOMAHITHOCTI S
Crepninra (Generalized Stirling Diversity Index, (Stirling, 2007)); iHIzekc pi3HOMaHITHOCTI
Srs Pao-Crepuninra (Rao—Stirling diversity index, (Rao, 1982) Ta (Ricotta ta Szeidl, 2006));
iHgekc pisHoMmaHiTHOCTI Sg Cimricona (Simpson diversity index); iHaekc HeogHOPIAHOCTI |13
Hynkana (Index of Dissimilarity, (O.D. Duncan Ta B. Duncan, 1955)) ta y3aransHenuii iH-
nexc G xorepentHocti Padonca (Generalized Coherence Index, (Rafols, 2014)). O3naiiom-
JICHHS CTY/ACHTIB 13 HAcTymHMMH iHzaekcamu mucOamancy (Imbalance) ta ¢parmenranii
(Fragmentation): innmekc li4 aucOGamancy Taaremepa (Index of Imbalance of Taagepera,
(Taagepera, 1979)) ta RT-ingekc lis ¢pparmentanii (RT-Index of Fragmentation, (Rae Ta
Taylor, 1971)). IIporpaMHe 0oOYHCIIECHHS, PO3PaxXyHKOBA Bi3yasi3allis, MPUKIAIH BUKOPHC-
TaHHS T4 CTATUCTHUYHE BUTIIYMAUYCHHS CTATUCTHYHUX 1HJIEKCIB Ta XapaKTePUCTHK.
Po3’sicHeHHsT CTyAeHTaM 3MICTy CTaTUCTHUHUX iHJEKciB HaykoBoi auHamiku (Leydesdorff,
2002), siki ciuparoThcs Ha KoHuemniio iHopMmaiiinoi entpomnii H (Concept of Entropy):
ingexc lig entpomii Teiina (Theil’s Index of Entropy, (Theil, 1969-1970) ta (Wang, 2012));
innexc |17 magmipaocti Teiina (Redundancy Index of Theil, (Theil, 1967) Ta (Batten, 1983));
ingexc lig HeratuBHOI (Bin’emHoi) eHTpomii Keccenpmana (Kesselman, 1966) ta inaexc | oui-
KyBaHoro iHpopmariiiinoro 3micty Teiina (Expected Information Content of Theil, 1972).
BuBuenns cryaentamu kpuBoi Jlopenua (Lorenz Curve, (Fellman, 2011) & (Chotikapanich,
2008)) Ta BIANMOBIAHMX CTAaTUCTUYHUX IHJAEKCIB: 1HAEKC |19 JDKMHI 13 TOYKM 30py KpHBOI
Jlopenna (The Index of Gini from the Point of View of the Lorenz Curve); ingekc Il
Kysnena (Index of Kuznets, (Liithi, 1981)) ta miarpama (rpadik) Ilapeto ((Cleophas ta
Zwinderman, 2014) & (Kan, 2002)). Po3’sicHeHHsI CTy[IeHTaM iHICKCIB JJIsl 3rPYHOBAHHUX
nanux (Liithi, 1981): innexcu |*1g JlxuHI Ta I*zo Ky3nena mns crpatudikoBaHUX HaHUX
(Indices of Gini & Kuznets for stratified data); xoedinientn Bapiamii |4 Ta morapudmiuroi
mucnepeii |'s st crparudikoBannx mammx (Coefficients of variation & logarithmic variance
for stratified data), a Takox inmekc lp; Tinsg (Index of Theil). Butnmymauenus cryaeHtam
HACTYIHUX 1HAEKCIB HepiBHOCTI (Inequality) Ta nmepeBaru (Advantage): iHaekc |y 9ucToi piz-
uuni Jlidepcona (Lieberson, 1976); inaekc ly3 cepenuroi BimHocHOi mepeBaru (Fosset Ta
Scott, 1983); inaexc 1,4, HepiBHOCTI KonTepa (Index of Inequity of Coulter, (Coulter, 1980)),
a Takox iHzekc s mponopuiiinocti Harens (Proportionality Index of Nagel, (Nagel, 1984)).
Osnaiiomnenns i3 meroaukoro RELEV st oriku mpoayktuBHOCTI Qrerev(l) HaykoBHX
JOCTiIKEeHb B YHIBEpCUTETaX Ta AochigHuIbkux iHcTutyTax (Coccia, 2001, 2005, 2008).
Po3’sicHeHHsI CTyAeHTaM HACTYIHUX I1HJAEKCIB Ta MOKaXYMKIB Ji1 MOPIBHSIHHS HAayKOBHUX
cnibHOT y pisHux kpainax (Vinkler, 2008): muroBanicte JPC xypHanbHux crateil (Journal
paper citedness); muroBanicte RW BigHocHoi mimo6nacti (Relative subfield citedness);
npoayktuBHictb JPP sxypHansHux crareit (Journal paper productivity); mpOAyKTUBHICTD
HCPP Bucoko-untoBanux crare (Highly cited papers productivity); innexc RPI BigHOCHOT
BugatHocti (Relative prominence index); muromwmii BHecok y immakt SIC (Specific impact
contribution); inteHcuBHicTh RHCR BucokormuroBanux nociinnukiB (Rate of highly cited
researchers); ckmanenuii myomnikamitauii iHgekc CPl (Composite publication index); iHmEeKC
FSDy i pisHutti ctpykTypu ranysi aius kpainu K y ramysi i (Field structure difference index for
country Kk in field i); ingexc cepeanpoi crpykrypnoi pizuuiii MSDy (Mean structural difference




index). O6poOka, oGuncIIeHHs, Bi3yani3allis Ta CTAaTUCTUYHE BUTIIyMadeHHS 1HAEKCIB.
O3HalloMJICHHSI CTYACHTIB 13 TOKa3HHKaMU €()EKTUBHOCTI HAYKOBOI POOOTH 13 TOYKH 30Dy
npoayKyBaHHs IyOnikaniidi ta mareHTiB ((Albuquerque, 2005) Ta (Basu, 2014)): ingexc E;
nateHTiB-ctarel (Patents—papers index); inmekc E, edexruBHocTi BHTpar (Expenditure
efficiency index); imgexc E; edextuBHOCTI pobouoi cumm (Manpower efficiency index);
iHaekc E4 epexruBHocTi marenTHHx BUTpat (Patent expenditure efficiency index); innekc Es
epexTuBHOCTI mareHTHOI pobouoi cuimm (Patent manpower efficiency index). Po3z’sicHenns
CTyJIGHTaM METOJIOJIOT11, 3MICTY Ta MAXOAIB A0 MpOorpaMHOi 0OPOOKH OCHOBHHUX CTaTHUCTHY-
HuX noka3HukiB JigepctBa (Indicators for Leadership) BiamoBimHo no kinacudikarlii aBTopiB
(Klavans Ta Boyack, 2008): moka3Huku HHHIIIHBOTO (1moTo4HOr0) Jiaepcrsa (Indicators for
current leadership, (van Raan, 2006)); noka3uuku migepctBa y Binkputtsix (Indicators for
discovery leadership, (King, 2004)) Ta moka3HuKu iHTeleKTyaabHOro jigepcrsa (Indicators
for thought leadership, (Klavans ta Boyack, 2008)). ButmymaueHHs: cTyAeHTaM J0JaTKOBUX
BITHOCHHUX 1HJEKCIB HaIllOHAJIbHOT HAYKOBOI MPOAYKTHBHOCTI BIANOBIAHO A0 Kiacudikamii
(Additional Characteristics of Scientific Production of a Nation, (Schubert Ta Braun, 1986)):
innexc axrurocti Al a6o Al (Activity index, (Frame, 1977) ta (Rousseau ta Yang, 2012));
ingexc RSI BimHOCHOT criemiamizanii (relative specialization index, (Gldnzel, 2003)); inaexc
npusaGmsocti AAl a6o AAI™ (Attractivity index); BiHOCHa yacTOTa (IHTEHCHUBHICTb) IIUTY-
BanHs RCR (Relative citation rate); crocTepexxyBana dactora nutryBaHHs cratti (Observed
citation rate of a paper); ouikyBaHa yactoTta IMTyBaHHsS cTaTTi (expected citation rate of a
paper); imnexc RCR; = (RCR)? ingexc (Vinkler, 1988); meroamka (Schubert ta Braun, 1986)
JU1s oO0umncieHHs 3HaUUMOCTI ta) Ta taa MeTpuk Al Ta AAl Ta 11 BU3HAYEHHS 3HAYUMOCTI trer
metpukn RCR. Po3’sicHeHHSI CTy[aeHTaM HACTYNHUX CTAaTUCTHYHHUX ITOKaXYUKIB APOOOBOI
edekTUBHOCTI HaykoBuX AociimkeHsb (FSS-indexes=“Fractional Scientific Strength” indexes,
(Abramo ta D’Angelo, 2014)): FSSg innexc inguBigyansHoro piBHa (Individual level); FSSg
ingexc pocminuuiekoi chepu (Research field level); FSSp inmekc kadenpu (Department
level) Ta FSSy innexc piBHs 6araronpodineaux omuauib (Level of multifield units).

SIKicHe po3’SACHEHHs CTyJEeHTaM Jii PI3HOMaHITHUX «M’IKHX» 3aKkoHIB (“‘soft” laws) y cdepi
CTATUCTUYHOI JMHAMIKA HAYKOBHX JIOCHIIKEHb (research dynamics) BiIMOBIAHO 10 HAyKOMe-
TpuuHux npocnimkeHs Jlotka (Lotka, 1926), bpeadopna (Bradford, 1934), Lunda (Zipf,
1949), Ilpaiica (D. de Solla Price, 1963, 1976), (Russel ta Rousseau, 2002). ITosicnenHs
CTyZIEHTaM 3MICTy CTaTHCTHYHHMX TNPHHIUIIB, MaTeMaTHYHOro (hopMmaii3My Ta 3arajlbHOTrO
METOJI0JIOTIYHOTO MIAXOoAy ais 3amucy vactoTHoro (Frequency Approach, 3axonu JloTka
(Lotka) ta ITapero (Pareto)) ta panrosoro (Rank Approach, 3akonu [{unda (Zipf) ta lunda-
MangensOpora (Zipf—-Mandelbrot)) migxomiB Ta iX JOMIHAHTHHX 3aCTOCYBaHb JIO
HAYKOMETPUYHOTO OMNKCY HayKOBO-IOCITIIHOI aBTOPCHKOi aKTHBHOCTI /IS HAYKOBIIB, SKi
NpalolTh Ta JAPYKYIOThCcs Yy cdepax MNpupoaHUUMX (YacTOTHUM miaxin = Frequency
Approach) ta comianbaux (panrosuit migxin = Rank Approach) nayk.

JlonatkoBe HaraayBaHHS CTYACHTaM CHHTAaKCHCy, (opMH MareMaTHYHOTO 3amucy Ta
BIAMOBITHOTO CTATUCTUYHOTO TIYMAa4YCHHS HACTYNMHUX CTATUCTUYHUX PO3MOJLTIB. PO3MOILT
[Munda (Zipf distribution); po3noain Bapinra (Waring distribution); HopMalbHUN pO3MOJILT
(normal distribution); posmonin "aycca (Gaussian distribution= distribution of Gauss); neray-
ciBcekuii posmoain (non-Gaussian distribution); posmomin 3ixens (Sichel distribution) a6o
y3araibHeHui 3BopoTHHi posmonin [aycca-ITyaccona (GIGP=generalized inverse Gauss—
Poisson distribution); cranmaptauii posmoain Komri (standard Cauchy distribution) p(x, 0, 1);
posnoain Komri (Cauchy distribution) a6o posnonin Jlopenua (Lorenz distribution) a6o po3-
nozain bpaiita-Biraepa (Breit-Wigner distribution) p(X, Xo, 7); HeratuBHHil OiHOMiaTbHUN
posmoxin (negative binomial distribution). ®opmMysroBaHHS TPUKIATHAX KPUTEPIIB po3Mi3HA-
BaHHsI TayCiBCHKOT Ta HETayCiBChKOT MPUPOAH CTATUCTUYHUX PO3MOIIIIB Ta MOMYJIAIIH.
JlokimagHe MOSICHEHHS SIK 0co0nMBOro cratycy posmnoniry Hunda (Zipf distribution) y cratu-
CTHYHOMY CBiTi HerayciBcbkux posmoaiii (the world of non-Gaussian distributions), Tax i
0CO0JIMBOI0 CTaTycy HopMayibHOro posnoairy (normal distribution) y cratucruunomy CBITI




rayciBcbkux posnoxiniB (the world of Gaussian distributions). Butnymadenns teopemu ['He-
nenko-Jleomina (Gnedenko—Doeblin, (Gnedenko, 1939), (Doeblin, 1940), (Haitun, 2005)).
VYBeseHHsT O3HAYEHHsI KJIacy CTaOUIbHMX HerayciBcbkux po3mnofiniB (class of stable non-
Gaussian distributions) BignmoBigHo 10 poOiT (Lamperti, 1996) ta (Yablonsky, 1985) i3 HasB-
HICTIO aCUMITIOTOTHYHOI MOBEIIHKM Yy BHUIIIAAI 301kHOCTI 10 3akony Llunda-Ilapero (Zipf—
Pareto law). @opmysroBaHHSI TBEPPKEHHS NP0 MOXKIHMBICTH 3acTOCYBaHHs 3akoHy Llumda-
[TapeTo 11 KOPPEKTHOTO BioOpaskeHHsS (yHIAMEHTAIBHUX aCIEKTiB CTPYKTYpPH Ta QyHIIIO-
HYBaHHS CKJIaJHOI HAyKOBO-AOCHIAHOT opraHizallii. [IosCHeHHS CcTyeHTaM HassBHOCTI O€3I10-
CepeIHbOTO CTATUCTHYHOTO 3B’sI3Ky MK opranizaiiero Hayku (Organization of Science) Ta
cTabinbHUMU HerayciBchkuMu posnoaiaamu (Stable Non-Gaussian Distributions).
ButrinymaueHHs CTyAe€HTaM CTaTUCTHYHOrO 3MicTy Baxkoro xBocta (“heavy tail”) s
HerayciBcbkoro posnoairy ((Mandelbrot, 1997), (Falk Ta in., 2011)), skuii o3Ha4ae, 1Mo y
HAyKOBO-JIOCIIIIHIA OopraHi3ailii a0 yHIBEpCUTETI MOXE MPAIIOBATH OLIBIIE BUCOKOIIPOTYK-
TUBHUX JIOCIIITHUKIB, HIX 116 MOXKHA MEpeI0aunTH y paMKaX HOPMajIbHOTO PO3MOILTY.
[TosicHeHHsI CTyIeHTaM HasBHOI acuMeTpii (asymmetry) HerayciBCbKOTO pO3MOJIiTY, sKa
MPOSBISETHCS Yy CTATUCTUYHOMY ICHYBaHHI KOHIICHTpAIiHO-AUCTIEPCIHHOTO edeKTy 13
KOHIICHTPALIIEI0 MPOAYKTUBHOCTI Ta myoOmikamiin (concentration of productivity and
publications) y npagiit uactuni posnozainy I{unda-ITapero (at the right-hand side of the Zipf-
Pareto distribution) Ta aucnepciero HaykoBux myoOuikariii - (dispersion of scientific
publications) cepen 0OaraTboX HHU3BKO-IPOAYKTHUBHHX gociianukiB  (low-productive
researchers) y miBiit yactuui posnosiny (at the left-hand side of the distribution).

JloknagaHe po3’siCHEHHS CTYAEHTaM TOTO CTaTHCTUYHOTO (aKTy, IO HErayCiBChKI PO3MOIiIN
MaroTh JIMIIE KiHIeBE YKcio KinieBux momeHTiB (finite number of finite moments).
Po3’sicHenns crynenTam 3acan yactotHoro migxony (Frequency Approach): 3akon JloTka st
N; = No/(i%) naykoBux myGmikamiii (Law of Lotka for Scientific Publications) Ta Bumazox
HAsBHOCTI HAJ3BHYAaHO MPOJYKTHBHHX HAYKOBIB IS imax—00. 3amuc 3akoHy JloTka uepes
m3eta-¢yukiiro Pimana (Riemann zeta function). Haromoc crymeHTamM Ha HasBHOCTI MEBHOI
aHajorii MDK KOMIUIEKCHUM 3amucoM 3akoHy JIoTka, a Takox Ju(epeHialbHO0
(differential) Ta iHTerpanbHOlO (integral) uactotHumMu Qopmamu posnonauty Hunda
(frequency form of the Zipf distribution). Po3’sicHeHHsI CTymeHTaM BHIAIKy KiHIIEBOTO
3HAYCHHS Imax # © (Imax Finite), sk Bumajmky Ko HaitOuibmn mpoxykTuBHi HaykoBii (The
Most Productive Scientist) AeMOHCTpYIOTh cKiHUeHHY npoaykTuBHicTh (Finite Productivity).
TTOSICHEHHS METOMKH MOOYIOBH MaTeMaTHaHOi oiHky M =~ (0.749%(imax)®”) /st Bu3HAYCHHS
MOKA3HUKIB MPOAYKTUBHOCTI JUI IisIbHOCTI HaykoBoi emitu (Scientific Elite) Ta rpanudnoro
posmipy HaykoBoi emith Se~ (0.812/((ima)’”)) BizmosizHo mo merommku Ilpaiica (Price).
ButnymaueHHs cTy/leHTaM CTaTUCTUYHUX METOJIIB OLIIHKH PO3MOALTY OIyOIiKOBAaHUX HAyKO-
BUX MyOJIKaliil y JOCTaTHBO BEJMKIM TpyIi JOCTIAHHMKIB BiAMOBIAHO 10 3akoHY JIoTka
(law of Lotka): p; — mpoleHT MiHIMaJIBHO MPOJAYKTUBHUX AOCHITHUKIB (the percentage of
minimally productive researchers); imax — MakcHMasbHa MPOAYKTUBHICTD AOCIIHUKA 13 TPyIH
(the maximum productivity of a researcher from the group); a — moka3HHMK CTETEHS Yy
creneHeBoMy 3akoHi JloTka (the exponent in the power law of Lotka).

Po3’sicHeHHs CTyAeHTaM MOKa3HHKa CTeNeHs o K Mipu HepiBHOCTI (Measure of Inequality)
abo Mmipu crpatudikanii (measure of the stratification) y rpyni HaykoBuiB (in a group of
researchers) Mo BIIHOIIIEHHIO JI0 YKciia OmyOmikoBaHux ctateit (number of published papers).
[TosicHeHHsT ~ CcTyJeHTaM  OCHOBHOI i€l  KOHLEHTpaliifHO-nucnepciiHoro  edexrty
(Concentration—dispersion effect): nmepudepis HU3bKO-TPOIYKTUBHUX JOCTITHHUKIB (periphery
of low-productive researchers) € HeoOXximHOW yacTHHOIO (is a necessary part) CTPYKTypH
snpa-niepudepii (core—periphery structure), ockinbku nepudepis poOUThH BHECOK Y BHCOKY
npoaykTuBHICTb siapa (The periphery contributes to the high productivity of the core).
Butnymadenns crynenram rinotesn Oprteru (Ortega hypothesis, (Ortega y Gasset, 1932),
(Macroberts, 1987), (Meadows, 1987), (Nederhof ta van Raan, 1987), (Oromaner, 1985),
(Cole, 1972, 1987), (Kretschmer, 1993), (Kretschmer Ta Miiller, 1990), (Snizek, 1986),




(Bornmann Ta in., 2010)): po6ora cepennix HaykoBiiB (The work of the average scientists)
HaJl OJHO3HAYHUMHU MpoeKkTaMu (on unambiguous projects) € mayke BaxJHMBOIO (iS very
important) st ocsarHeHHs HaykoBoro ycnixy (for the advance of the science).
dopmymoBanHs o3HaueHHsS po3nogiry P(X) IMapero (distribution of Pareto, (Arnold, 2008),
(Newman, 2005)), sk HenepepBHOi Bepcii 3akony Jlotka (The continuous version of the law
of Lotka), ne p(X) — ryctuna posnoainy mocaigaukis (density of distribution of researchers).
Busnauenns cranmaptHoro posmoniiny Ps(X) ITapero (standard Pareto distribution) ta fx(X)
posnoainy ITapero II tumy (Pareto II distribution). Butitymauenns ¢yukmiii P(Y>X) ta ¥x(X)
posnoainy xBocta (The tail distribution function) mis crangaptaoro Ilapero posnoainy (the
standard Pareto distribution) Tta mis posmominy I[lapero II tumy (Pareto II distribution).
Po3s’sicuenns crynenram HernepepsHoi rpanuii (Continuous Limit): Bix 3akony Jlotka (From
the Law of Lotka) 1o posnozainy ITapero (to the Distribution of Pareto). IIporpamua 06po6ka,
OO0YMCIICHHSI Ta KOMIT FOTEpPHA Bi3yali3allisi BUIE3a3HAYEHOTO CHEKTPY CTAaTUCTUYHUX MOjIe-
el uist yactotHoro miaxoxay (Frequency Approach) y iHauBiyanbHUX 3BiTax CTY/CHTIB.

Po3’sicuenns cryaentam ocobmuBocteil panrosoro miaxonay (Rank Approach). 3akon Humnga
(Law of Zipf, (Zipf, 1949), (Gabaix, 1999), (Li, 1992)). 3akoH Ta CTaTUCTUYHHI PO3MOALIT
[unda-Mannensopota (Zipf—~Mandelbrot Law, (Mandelbrot, 1982), (Silagadze, 1997)).
[TosicHeHHS CTyZIEHTaM SKICHOTO Ta MaTeMaTWYHOro (OPMYJIIOBaHb CTATHCTHYHOTO 3aKOHY
bpendopna (Law of Bradford) mnst maykoBux xypramiB ((Bradford, 1985), (von Ungern-
Sternberg, 2000), (Garg Ta iH., 1993), (Chongde ta Zhe, 1998), (Eto Ta Candelaria, 1987),
(Eto, 1984), (Bookstein, 1994), (Wagner-Débler, 1997)): R(n) = Ni=In(n), ae R(n) — 3aransHa
KUTBKICTh CTaTel y MEPIIUX N JKypHaiax i3 HaHOUIbLI MPEeCTHKHOI Tpymu KypHatiB (the total
number of papers in the first n journals from the highest ranked groups of journals); N; — uuc-
JI0 AOCHTIIHUKIB, XTO HaMMCadd OAHY a00 KiJibKa CTaTel 3a TeMaMH 13 JOCTiIKyBaHOi chepu
(the number of researchers who have written one or more articles on topics from the studied
research area); N — umcio HaMOITBII PAaHTOBHX XKypHAIB y chepi iHTepecy mociigHuka (the
number of highest ranked journals in the research area of interest). KomenTap momo icHyBaH-
HSl CTaTUCTHUYHOTO B3a€EMO3B 53Ky MiX posmoniioM bpendopna (Bradford distribution) ta
kpuBoto Jleiimkynepa (Leimkuhler curve), a Takox mnokaxuwmkom JDkuni (index of Gini)
((Burrell, 1991) Ta (Leimkuhler, 1967)).

Po3’scuenns crynenram edekty Cs. Marsis y Hayui (Matthew Effect in Science, (Merton,
1968), (Merton, 1988)) mns comianpHoro siBuima (phenomenon), konu «barati [3HAMEHUTI
BUEHI| CTAIOTh OaraTimMMu [Ha UTaTH| Ta O11H1 [MaNOB1IOMI aBTOpH | O1HIIIAIOTH [HA IUTa-
td]» (“the rich get richer and the poor get poorer”) a6o «ycmix mopomkye ycmix» (“Success
breeds success”). IlosicHeHHsI yBeJeHHS CTaTUCTHYHUX HAayKOMETPHYHUX iHAekciB M Ta M;j
imeni C. Matsis (Matthew index, (Yang ta iH., 2015)).

KomenTap 10 edexty Matsist Ha pi3Hux piBHAX (different scales) HaykoBoi quHamiku (science
dynamics): edpexkr Matsis ans kpain (Matthew effect for countries, (Bonitz ta iH., 1997,
1999), (Bonitz, 2005), (Lariviere ta Gingras, 2010), (Wang, 2014)); epext MaTBis 1is xyp-
nHamiB (Matthew effect for journals); edext MartBist 11st cTaTeit y onHomy >xypHani (Matthew
effect for papers in one journal, (Biglu, 2008), (Bonitz ta in., 1999), (Bonitz ta Scharnhorst,
2001), (Pislyakov ta Dyachenko, 2010), (Yang Ta in., 2015), (Squazzoni ta Candelli, 2012));
edext CB. MaTBisl [Uisi HAYKOBUX LEHTPIB, Kl T€HEPYIOTh BEJIHUKY KUIbKICTh KaHIUAATIB Ta
noktopiB Hayk (the scientific centers that produce winners of scientific degrees and awards,
(Yang ta iH., 2015)) ta edpext CB. MatBis y npolieci pelieH3yBaHHs MyOikarliil (peer review
process, (Squazzoni Ta iH., 2012)). Po3’sicHenHst cryaeHTam npyroro egekty CB. Martsis
(second Matthew effect) abo mapanokcy 3anpomienns (invitation paradox) «bararo xTo Ha3u-
BA€ThCs, aje Majio XTo obupaerbes» (“For many are called, but few are chosen”), ko my6-
JiKaris y )KypHaiax i3 BUCOKMM iMmnakT ¢akropoM (publishing in journals with a high impact
factor) He o3Hauae onxep:kaHHs 3HA4YHOI KinbkocTi mutat (does not imply a high number of
citations), a mae gume manc (but offers a chance only). CraructuuHe MoAemOBaHHS Ta
IporpaMHa Bizyajtizallisi nepioro ta apyroro edextis CB. MaTaisl.




[Tosicaennst cryneHTam jaerepmiHoBanux wmojeneir (Deterministic Models), moB’s3anHux i3
nocmigaunbkumu myosmikamisymu (Connected to Research Publications). Bukmanennst mpoctux
mopeneit (Simple Models), norictuunoi kpuBoi (Logistic Curve) Ta iHIIKX Mojeneil pocty
(Other Models of Growth). Po3rasn nurans sorictuaroro pocry 3HaHb (logistic growth of
knowledge) Ta crapinHs HaykoBoi iH(opmarii (aging of scientific information). Benenus
nerepminicTnyHOi KinbKocTi Eff sx mipu edextuBHOCTI HaykoBoi ramysi (a measure of the
effectiveness of the scientific field). O3naliomaeHHs CTyIeHTIB i3 aJbTEpHATHBHUMHU KJIacH-
dikamismu chep mocaimkenas ((Menard, 1971), (Gilbert, 1978) ta (Wolfram Ta in., 1990))
10 BIJHOIICHHIO 10 THIy pocTy (type of growth) 3arampHoro umcna myOmikamiii (the total
number of publications): crabinbHa ramy3p (stable field) 3 nmiHiiiHUM a00 €KCITOHEHIIHHUM
3pocTaHHsM i3 ManuMu mBUAKocTsAMH (linear or exponential growth at small rates); excrione-
HIIaJIbHO 3pocTatoua cdepa (exponentially growing field) mBuakoro pocry ramysi (rapidly
growing field); muxmiuna cdepa (cyclic field) i3 nukaiuHOO 3MiHOIO MEPiOAIB CTAOIIBHOTO T
mBuaKoro pocty (cyclic change of periods of stable and fast growth). Buznauenns gpynkuii
pocty I'ommepma (Gompertz growth function, (Egghe Tta in.), 1992); ¢ynkuii pocty Bea
(Ware growth function, (Ware, 1973)) ta ¢yHnuii pocty 3a creneneBum 3akoHom (Power law
growth function, (Wolfram Ta iu., 1990)). [Iporpamna Bi3yamizaiist pyHKIIii pocTy.
Bukianenns cryaentaMm ocHoB emifemionoriyaux moneneit (Epidemic Models) sk minkiacy
moneneit Jlorku-BonmsTeppu (Lotka—Volterra) BiAMOBIIHO 10 HAYKOMETPUYHUX 3aCTOCYBAaHb
y poborax ((Kiss ta in., 2010), (Landau ta Rapoport, 1953), (Goffman, 1966)). Po3’sicuenns
crynenTam ronoBHOI inei (The central concept) enmigemiuanx moxaeneit (the epidemic models)
po Te 110 HAyKOBi pe3ynbTatu (scientific results) mommMproOOTbCA 10 HAYKOBUX CHUTBHOT
(spread to scientific communities) BiAMOBIAHO 10 emigemMiunoro qudysiiHoro npouecy (by an
epidemic diffusion process), BianoBiaHo A0 skoro (whereby) nenani Oiiblie 4ieHiB HAYKOBOT
cninpHOTH (more and more members of the scientific community) cTaroTh «iH()IKOBaHUMI»
(are “infected”) HOBUMHU HayKOBMMHU iiesiMU Ta pe3yabTatamu (by the new scientific ideas and
results). BaxJnBuM KaHaIOM MOLIMPEHHS TaKol «1HPEKUii» € TocHiqHUIbKI myOmikamuii (An
important channel for spreading of this “infection” is research publications).

BuxnaneHHs cTyJeHTaM XapakTepy 3MiH Y KIJTIbKOCTI MyOumiKalii y neBHil ranysi J0CHiIKeHb
(Change in the Number of Publications in a Research Field). Po3risin SI ta SIR mozeneit
3MIHM 4HKClIa HAyKOBLIB, sIK1 MpaiiorTh y cdepi pocmikenb (Change in The Number of
Researchers Working in a Field) Binnmosinno no po6it (Kermack ta McKendrick, 1927),
(Nowakowska, 1973) ta (Daley, 1967). Po3rmsng matremaTH4HOro CHiBBigHOIICHHS Jlewi
(Daley, 1967) nns xapakTepy 3MiHU 4Kca HAYKOBUX IyOJIiKalliil y mociiJoBHI MOMEHTH Ya-
cy (The numbers of publications appearing in successive periods of time) 13 ypaxyBaHHSIM
3pocTaHHs HaykoBoro iHtepecy (first increase), mocsirHeHHs Makcumymy (then reach a
maximum) 1 HaCTYIHOTo 3MEHIIEeHHs 4yucia myoumikamnii (the number of publications should
decrease) BHACIIZIOK MTOCTYIOBOTO BUCHAXKEHHSI HAyKOBOT mpobiiemu (as the problem becomes
more and more exhausted). [losicHenHs cTyneHTaM mo emigeMiuHa dactuHa mojeni (The
epidemic part of the model) [eiini (Daley, 1967) moB’si3aHa 31 3MiHOIO YKCa JTOCIHITHUKIB,
AK1 TUIIYTh HayKoBI myoutikamii. [lppdoMy 3011b1I€HHS KUTBKOCTI aBTOPIB MOKE PO3TJIISAATH-
cs sk nommpenHs indexuii (the increase in the number of authors as infection).

Po3’sicHeHHs cTyneHTaMm KOHLEII1H HerepepBHOI Mozeni ['opdmana-Hesimia iHTenekTyanb-
Hoi emimemii (Goffman—Newill Continuous Model of intellectual epidemics, (Goffman Ta
Newill, 1964, 1967), (Harmon, 2008)) s [uHaMiKK TOMYJALIN HAyKOBIB Ta MmyOJikamii
(for the Dynamics of Populations of Scientists and Publications), sik Mmogudikartii emigeMiaHol
mogeni Pima-®pocra (Reed—Frost epidemic model, (Barbour ta Utev, 2004), (Abbey, 1952),
(Jacquez, 1987)), konu mommpeHnHs HaykoBux ine (the spreading of scientific ideas) cepen
nomyssiii HaykoBiiB (within a population of scientists) moske BuB4atuch (can be studied) Ha
ocHoBi myOumikaiii (on the basis of the publications) uneniB momyssiiii (the members of that
population), mpugomy ocHoBHHM TiporiecoM mozeni (The main process in the model) € Tpan-
cthep iHdekmiitHOrO0 MaTepiany [iaei] (is the transfer of infectious materials [ideas]) mix qoc-




nmigaukamu (between humans) 3a momomororo (by means of) mpomixkHOrO rocmogaps (an
intermediate host) [Hanmucanoi myOumikarii] ([a written article]).

Buknanenus crymeHtam HeemigemiuHoi wmojnenmi (nonepidemic model) pocty 3HaHB
(knowledge growth) Ilpaiica (Price, (D.J. de Solla Price, 1956) ta (Szydlowski ta Krawiez,
2009)), sika ommcye €BOJIOLIO YUCIa cTaTeid, HanucaHux gociigaukom (the evolution of the
number of papers written by a researcher), y Burisai audepeHiiaabHOro piBHSIHHS IIEPIIOTO
nopsiiky 0e3 ypaxyBaHHS HayKOMETpUYHHMX e(eKTiB skocTi mociimkens (the quality of
research is omitted), a Takok HeXTyBaHHS BarOBUMH e(PEeKTaMu I OCOOIMBOTO IiAKPECICH-
Hsl HOBU3HH, KpEaTMBHOCTI Ta iHHOBariiHocTi (Creativity and innovation are confused).
Butnymadenns cryneHtam aerepMminictuaHoi mozen (A Deterministic Model) Canrpaia
(Sangwal, 2011, 2012, 2013) 3poctaHHs KiIbKOCTI ItuTaT HaykoBIs (the growth of citations of
a scientist), sSIKMif HamKCaB OJIHY Ta N CTaTel HA OCHOBI XIMIYHOTO MEXaHI3MY MPOrPECYHOYOro
3apoakoyTBopenHs (the progressive nucleation mechanism, (Kashchiev, 2000)).

[Tporpamua 0OpoOka, KOMIT FOTEPHE MOJICITIOBAHHS Ta MPOTrpaMHa Bidyalli3allis 3a3HAYCHOTO
CIEKTPY PAHTOBUX Ta CIMiIEMIOJIOTTYHUX MOJIC/ICH HAYKOBOI IMHAMIKH Y 3BiTaX CTY/CHTIB.

Po3’sicHenHs cTyaeHtam netepMinicTuyHoi mozeni Hayku (Deterministic Model of Science)
sk KomrnoHeHTy (as a Component) ekoHOMIYHOTO pocTy Kpainu (the Economic Growth of a
Country) Ta ik YUHHUKA 3MIHU BAJIOBOTO BHYTPIIIHBOTO MPOAYKTY (gross domestic product)
JepKaBy BiAMOBiIHO 10 pobiT (Borensztein Ta iH., 1998), (Dedrick ta in., 2003), (Popper Ta
Wagner, 2001), (Mansfield, 1968), (Yablonskii, 1986), (Cobb Ta Douglas, 1928), a takox
(Aulin, 1998). Po3’sicHeHHs CTyJIEHTaM HOBOT'O O3HAYCHHS MIBUAKOCTI 3pOCTAHHS HayKOBOT'O
3HaHH{, SIKa 3aJIKUTH BiJl (piHAHCYBaHHS y HayKy Ta Bif mpami (a0o ymcna) kBanidikoBaHUX
HayKOBIiB. HaykoMmeTpuuHe BHTIyMaueHHs 3alpOIIOHOBAHOTO AH(EPEHINIATHHOTO PiBHIHHS
y KOHTEKCTI BaXIJIMBOCTI (pyHmameHTanmbHuX aocmimkeHb (Importance of the fundamental
research), BaXJIMBOCTI TpaHc(epy HAyKOBOTO 3HAHHA Y 3HaHHA 1040 TexHojoril (Importance
of the transfer of scientific knowledge to knowledge about technology) Ta BaxxuBOCTI iHBEC-
TyBaHHA y HOBI TexHoszorii (Importance of investment in new technologies). Butnymauenss
HaYKOMETPHUYHUX BHCHOBKIB 13 IETEPMIHICTUYHOI MOJIEJNi: €KCIIOHEHI1aIbHOTO POCTY 3HAHHS
B ycraseHiil cepi gocaimxenns (Exponential growth of knowledge in an established research
area) Ta IMOJBIMHOIO E€KCIOHEHIIadbHOTO 3pOCTaHHs y HOBiH cdepi gocmimkens (Double-
exponential growth of scientific knowledge in a new research area).

O3HalloMJIeHHsI CTYIEHTIB 13 HMoBipHicHUMHU MonensMu (Probability Models) ans mexanis-
MiB reHeparii HaykoBoi iH(popMarii (mechanisms of production of scientific information) y
poborax (Burell, 1985, 1988), (Cox, 1955), (Grandell, 1976), (Sichel, 1974, 1982) Ta (Irvin,
1975). [osicHeHHs CTyeHTaM HOBHUX CTATHCTHYHUX KOHIICMI[i Ta BiAMOBIIHUX MaTeMaTHY-
HHUX CIBBIJJHOLICHb JUIsl TOYKOBOTrO mporecy (Point process); cTOXacTUYHOrO TOYKOBOTO
npoiiecy (Stochastic point process); myacconiBcbkoro ToukoBoro mporiecy (Poisson point pro-
Cess); HeOJHOPITHOTO MyacCOHIBChKOTO TOukoBoro mporecy (Inhomogeneous Poisson point
process); mMyacCOHIBCHKOTO TIPOIIECY 13 BHUMAJKOBOK I1HTEHCHBHICTIO (200 mOBiHO-
croxactuyHoro npouecy Ilyaccona [doubly stochastic Poisson process] a6o mponecy Kokca
[Cox process]); mpomecy I'piuByma-FOma (Greenwood-Yule process) [a6o ramma-
IIyaCCOHIBCHKOTO TIpolecy (gamma-Poisson process)]; y3araabHEHOTO 3BOPOTHOTO IPOIECY
Iaycca-ITyaccona (GIGP, generalized inverse Gaussian-Poisson process) ta mporiecy Bapinra
(Waring process) [a6o HeraTuBHOTO OiHOMIiaIbHOTO Mporiecy (negative binomial process)].
Buknanenns cryaeHtam HMOBIpHICHOI Moaeni (probability model) nns myOGmikamifiHoi
nuHaMiku (dynamics of research publications) Ta ¢popMymtOBaHHS CTAaTUCTUYHOTO PO3IMOJILTY
FOna (statistical distribution of Yule) Bignosinno no po6it (Yule, 1925), (Simon Ta Bonini,
1958), (Brown ta iH., 1975), (O’Connell, 1993) Ta (Aldous, 2001). ®opmymtoBaHHS
cryneHnTtam jiHiiHOI rimote3n (linear hypothesis) nponecy FOma (Yule process): Skiio aBTop
Mmae Oararo nmyOmikaniit (If an author has many publications), To BiH/BoHa He moTpeOye Gararo
yacy (he/she doesn’t need much time) nns Hanmucanus HOBO1 myOumikaiii (to produce another
one). Y Takuii cnioci6 (In this way), mocnimpkyBanuii croxacTuunuid mporiec (our stochastic




process) cTae JIHIKHUM CIPaBXHIM MYJIBTUIUIIKATUBHUM TpouiecoM (becomes a linear pure
multiplicative process). Po3’sicHeHHS CTyJeHTaM BIACTUBOCTEH MPOIYKTHBHOCTI JTOCIIHKEHb
BianoBinHO 10 Mozeni FOma. OuikyBane 3HaueHHs (a00 MaTeMaTu4He CroziBaHHs, Expected
value) sk cepeaHe Yuciao TMyOJiKalii, HAaMMCAaHHS SKAX OYIKYEThCS 3a IEBHUI dac.
dopmyrOBaHHS 3aKOHY €KCIIOHEHI[ianbHOro pocty Hayku (law of exponential growth of sci-
ence). llIBuaxicTs pocty uncia myoikaiiii (the rate of growth of the number of publications)
K Mipa (a measure) iIHTEHCUBHOCTI IyOutikariitHoi aktuBHOCTI (intensity of publication activi-
ty) nmocmignuka (a researcher). dopmystoBaHHS KIHIIEBOTO Yacy POOOTH JIOCIIIHMKA Haj
3aJadamu 13 neBHoi o0xacti gociimkeHs (some finite time on problems from some research
area). Po3’scHenns 3acrocyBanHsi anpokcumariii Cripainra (the Stirling approximation) mo
acCUMNTOTUYHOI ToBemiHKH (Asymptotic behavior) posnoniny HOna (Yule distribution) 3i
3BEACHHSIM JI0 HayKoMeTpu4HOro 3akony [lapero (the law of Pareto).

Po3s’sicuennst cryaentam myaccoHiBcbkoi Moneni (Poisson Model) mist muHamMiku IUTyBaHHS
(Citations Dynamics) aius mHokuHu crateii (a Set of Articles), omy0aikoBaHHX OJHOYACHO
(Published at the Same Time) BiamoBiaHO 10 cydacHux gociimkens [(Redner, 1998, 2005),
(Sarli Ta 11., 2010), (Wang Ta iu., 2011, 2012), (Burrell, 2001), (Egghe ta Ravichandra Rao,
1992), (Rousseau, 1994), (Egghe, 2000), (Cox ta Isham, 1980), (Kingman, 1992), (Mikosch,
2009), (Tijms, 2003), (Nadarajan ta Kotz, 2007), (Ross, 1996) ta (Burrell, 2002)]. Butiayma-
YeHHs CTYJEHTaM HOBHMX O3HA4eHb: (YHKIiS pO3MOAUTY HMOBIPHOCTI 3acTapiBaHHA
(obsolescence density function) Ta ¢ynkuii po3noainy crapinusa (obsolescence distribution
function). CratuctuyHe nosicHeHHs! (PaKTHYHOTO iICHYBaHHS HAyKOBUX CTaTeW SIKi HIKOJU HE
OynyTh mporuToBai (publications that will be never cited).

Po3’scHeHHs CTyieHTaM HayKOMETPHYHHX SIBHII 3acTapiBanHs (0bsolescence), siki onucyoTh
taki 3pa3ku moBeninku (patterns of behavior) HaykoBuX mHTAT SK «CIUIAYi KpacyHi»
(“sleeping beauties”, (A.F.J. van Raan, 2004), (Burrell, 2005)) ta «mamatoui 3ipku» (“shooting
stars”) nuUIsIXoM 3acTOCYBaHHS 3MIIIIAHOTO MTyaCCOHIBChbKOTo posnoziny (mixed Poisson distri-
bution, (Grandell, 1997), (Klugman ra in., 2008), (Bennet, 2006), (Reiss Ta Thomas, 1997))
ta mozen bapena (Burrell, 2001, 2002). BusHaueHHsI MPUKJIAIHOTO MATEMATHYHOTO CITIBBII-
HOIICHHS 1151 fimoBipHOCTI (the probability) mo crarTs y 30ipauky mpars (that a paper in a
collection of papers) marume r uutar (will have r citations).

[TosicHeHHsI cTyJleHTaM OCHOBHMX MMOBIPHICHUX MIJXOMAIB 10 CTATUCTUYHOTO OMHCAHHS CTa-
pinHs HaykoBoi iHdopmarii (Aging of Scientific Information). Po3’scHenHst TppoX mepioniB
JKHUTTS CTATTi: MepIni Ba poku micis myoumikarii (First two years after publication); nactymai
st pokiB (Next five years), koiam «crsiui KpacyHi» HAYKOBOTO IMTYBAHHS € PiJKICTIO; i
OubIne HiX ciM pokiB micis myouikarii (More than seven years after publication).
Buknanenns crynentam Mozeni SI6J0HCEKOTO 17151 CTOXaCTMYHOI'O IIPOIIECY CTapiHHA Ta CMe-
pri HaykoBoi iHpopmanii (Death Stochastic Process Model of Aging of Scientific
Information, Yablonskii, 1977). 3BepHeHHsT yBaru CTyJEHTIB, IO, BIIMNOBITHO 10 MiAXOMY
slononckkoro, mBUAKKUNA Tem (rapid pace) crapins HaykoBoi iHdopmariii (aging of scientific
information) BinOyBaeThcs 3a EKCIIOHEHIIHHUM 3aKOHOM, KOJIM CEpEeIHE YHCIIO LUTAT i3 Ya-
coM t 3MEHIITy€eThCS BIITOBITHO IO 3aKOHY X; = Xo"€XP(—urt), ne Xo € uncnom mutar npu t =0
(The number of citations at t = 0), a 4 € IHTEHCHBHICTIO 13 KO 3MEHIIYETHCS KITBKICTh U~
tat (the intensity with which citations are decreasing). Po3’sicHeHHST CTyZAeHTaM T'OJIOBHOTO
HAayKOMETPUYHOTO BHUCHOBKY 13 Mozeni S10J0HChKOTO0, 10 /71 HAYKOBOI CIIJIBHOTU € HE0O0-
X1JIHUMU 3HauH1 HayKoBi 3ycuuid (significant scientific efforts) muis Toro o6 KommneHcyBaTu
cTapiHHA HaykoBoi iH(popmaiii (to compensate an aging of scientific information) nuisgxom
pOJyKyBaHHS HOBOI HaykoBoi iH(opmariii (by production of new scientific information).
[TosicHeHHs CTyJIeHTaM albTePHATHBHOI JETEPMIHICTHYHOI MOJIENI JUIsl CTapiHHS HAYyKOBOIi
iHdopmaii (Aging of Scientific Information) Ha 0CHOBI MpolIECy HEOTHOPITHOTO HAPOIKEH-
Ha (Inhomogeneous Birth Process) Ta po3nozainy Bapiara (Waring Distribution), siky BUCBIT-
neHo y po6otax ((Schubert Ta Glinzel, 1984), (Glidnzel ta Schubert, 1995), (Glinzel Ta
Schoepflin, 1995)). IlosicHeHHsT CTyAeHTaM MaTEMATHYHHMX IO3HAYEHb I CTOXACTHYHOT




mozeni (Schubert ta Glanzel, 1984), konu X(t) € mporiecoM nmyOuTiKaiiiHOT aKTUBHOCTI BUTIA/-
KoBoro aBTopa (the publication activity process of an arbitrary author) ta p(Xx(t) =i) =vy; €
HMOBIpPHICTIO 110 1ie BunaakoBuid aBTop (the probability that this author) omyOunikyBaB i cra-
teit (has published i papers) y wacoBomy intepsaii mix 0 ta t (in the time interval between 0
and t). ButinymaueHHsl CTyJJeHTaM BiANOBIIHOI HAYKOMETPHYHOI CUCTEMH JH(epeHIiaTbHIX
piBHSHB Ta 11 po3B’s3Ky X = X(0)=exp[(c — y)*t], skuii € cxoxuMm Ha iHTErpan SI6I0HCHKOTO.
@opMyIIOBaHHS CTYACHTaM MaTeMaTHYHOI'O 3alUCy CTaTUCTHYHOTO po3mnoxainy Bapinra
(Waring distribution) Ta i#ioro 3B’s3ky 13 posnoginamu Ona (Yule) Ta Ilunda (Zipf).
Po3’sicHeHHs cTyleHTaM HasBHOCTI Tyxe JoBroro xsocra (with a very long tail) y po3moaini
Bapinra (Waring distribution). HaykomeTpuuHe po3’siCHEHHs HECTaIllOHAPHHX IPOLECIB Ha-
pomkenHs (nonstationary birth process) sik cTaTeid, Tak 1 UTAT Ta iX 3B'SI3KY 13 HETrAaTUBHUM
6inomiansHuM po3noaisiom (Negative Binomial Distribution).

Po3’sicuenns crynaenram (yHkIii 3actapiBants (obsolescence function) H(S) sik iiMoBipHOCTI
TOIO IO CTAaTTS He Oynae MUTyBaTUCs 103a 3aaanoro vacy S (the probability that a paper will
not be cited beyond a given time s). Hapasi H(e) = 1, ockiJibku micisi HECKIHUCHHOTO 4acy
KOKHa CTaTTs € 3actapiioro (at infinity, every publication is obsolete). [loscHenHs cTyneHTam
pesynbrary mias H(0) = exp(—f4**N), skuii 0o3Hayae MO WMOBIPHICTH TOTO MO CTATTSA € BIXKE
3acTapiyioro y MOMeHT ii myOmikaii (the probability that a paper is already obsolete at the
moment it is published) nopiBHIOE HMOBIpHOCTI IO CTATTIO HIKOJM HE OyJe MPOIUTOBAHO
(equals the probability that it will never be cited).

[TosicnenHst cryneHTaM qudepeHIliabHIX PIBHAHD Ta iX 1HTErpaliB, SKi MPUBOIATH A0 ypi3a-
Horo posnoxairy Bapinra (Truncated Waring Distribution). Buknaaenns 3acrocyBanHs ypi3a-
HOTO po3noziry Bapinra 10 KiIbKICHOTO CTaTUCTHYHOTO OMHCY MPUKIIAJHOTO BUITAKY €MiT-
parii kBamiikoBaHuX KaapiB («BiaTOKy Mi3kiB», Brain Drain). O3HaiioMJICHHS CTYICHTIB i3
HOBHMMH KOHIICTII[IIMU Ta BiJIMOBIIHUM CTaTUCTUYHUM (DOPMAi3MOM JJIsl 3alUCy OaraToBH-
MipHOro po3noainy Bapinra (multivariate Waring distribution).

[TosicHeHHsI cTy/leHTaM HOBHUX CITIBBIIHOIIEHb Ta AU(EpeHLIaJIbHUX PIBHSAHB, OB SI3aHUX 13
ypaxyBaHHsIM Biky nutat (Age of Citations) BianosigHo 1o po6it (Burrell, 2001, 2002, 2003).
[Tporpamua oOpoOka Ta Bi3yasizailisi 3apoONOHOBAHUX MOJIEJIe HayKOBOiI JTUHAMIKH.

[TosicHeHHsI CTyA€HTaM OCHOBHHMX KOHIEMIIH BapialliiiHOro MmiJXxoay A0 HayKOBOI MPOIYKTH-
BHOCTI (Variation Approach to Scientific Production). @opmyntoBaHHS CTyJ€HTaM HACTYIHOL
HayYKOMETPHYHOI YMOBM pIBHOBAard HayKoBOi ycTaHoBM: JlochmigHuIbKa oprasizamis (A
research organization) 3HaXOQUThCS y cTaHl piBHOBaru (is in an equilibrium state) mo BinHO-
IIEHHIO JI0 IPOAYKYBaHHS HaykoBoi iH(popMarii (with respect to scientific production) sximo
cratuctuyHi 3akoHM (if the statistical laws) mns xapakrepuctuunux BenuuuH (for the
characteristic quantities) HaykoBoi mpoaykTuBHOCTI (of this productivity) Bu3HauyaroThes (are
given) rinepooniunuMu criBBiaHomeHHsIMH (by hyperbolic relationships). Jloknanue cratuc-
TUYHO-TEPMOJIMHAMIUYHE KOMEHTYBAaHHS Ta BUTJIIyMAaueHHs CTy/E€HTaM BapialliiiHOro xapakre-
py miarBictuaHoro 3akony Lumnda (Zipf’s law in the field of linguistics) i3 3acTocyBaHHsIM
OpUHIUIY HaiiMeHmuMx 3ycuib (principle of least effort): Jlroacbke cninkyBanus (Human
communication) rpyHTyeThcs (is based) Ha ABOX MPOTMIIEKHUX TEHJIEHLIAX (on two opposite
tendencies): mepmuii XT0 roBopuTh (the one who speaks) HamaraeTbcsi BUKOPHCTOBYBATH
(tries to use) MiHIMaJbHE yKclo ciiB (the minimum number of words), a 1pyruii, XTo ciyxae
(and this one who hears), namaraetbcst 3po3ymitu (tries to understand) cmiBpo3moBHuUKa (the
speaker) noxiagatoun (by investing) MiHiMaabHOTO 3ycriuisa (minimal effort).

ButinymaueHHs CcTyfeHTaM MOXJIMBOCTI 3aCTOCYBaHHs BapialiifHoro npuHuuny bonbimana
(variational principle of Boltzmann) 1o cTaTHCTHYHOTO OMUCY 3YCHIUIS HAYKOBIIS BiIMOBIIHO
1o pooit (Yablonsky, 1980, 1986). O3HaiioMJICHHS CTYACHTIB 13 HACTYITHUM MaTeMAaTUYHUM
dopmaiizmom: P(X) — KMOBIPHICTH TOTO IO AOCIIAHUK HaMKCaB X myOmikarriii (the probability
that a researcher has produced x publications); E(X) — craTiucTuuHa Mipa CepeHBOTO 3YCHILIS
(a measure of the mean effort) abo cepemnst «eHepris» (mean “energy’’), sika BUTPAYAETHCSA
YIPOJOBXK HAYKOBOi poboTH (spent in the course of the scientific work).




[TosicHeHHSI CTy/IeHTaM HACTYIHOTO MaTeMaTHYHOro (popMalizMy JJIsl CTATUCTUYHOTO BHU3HA-
YeHHS 3yCHJUIA JociigHuka: E(X) — 3ycwuist gocimigHuKa 10 HamucaHHs X myOsikariii (the
effort E(x) of a researcher to produce x publications), mpudomy E(X) € nponopiiioHaibHUM 710
yacy t, Burpauenomy gociigaukom (be proportional to the time he or she invests for research)
i E(X) o t. Po3’sicHEHHS CTyIeHTaM IO BIAMOBIAHO 0 3aKOHY €KCIIOHEHIiaIbHO-3POCTaI0U01
Hayku (There is a law for an exponentially growing science that states) HaykoBa IpOTyKTHB-
HICTh 3pOCTa€ €KCIIOHEHIIAIbHO YCIif 3a BUTpauyeHUM 4acoM (scientific production growths
exponentially with invested time): x(t) = exp(A=t). 3Biaku BUILIMBAa€E HANIPOCTIIIA CTATHCTHY-
Ha OIiHKa T 3ycuiiist HaykoBis E(X) o« (1/2)=In(x) = p=In(x).

Po3’sicHeHHsT CTyaeHTaM MeTOAMKH oOumcieHHs eHtpomii (entropy) H, «remmepatypuy»
(“temperature”) T Tta myOmikauidHOi ¥MoOBipHOCTI P(X) AT TEPMOIUHAMIYHOI CHUCTEMH
«IIOCITITHUK-HAyKOBa OpraHi3allis», CTaTUCTHYHA MexaHika (statistical mechanics) sikoi Bu-
3HauaeThes 3akonoM Llnnda-Tlapero (Zipf-Pareto law): p(x) = (1 — (k=p/T))/(x**'T).
ButnymaueHHs CTyJIeHTaM IO Hapa3i K € XapakTepuCTHKOW 3yCHIIb JOCTiTHHKA B
nyoOunikaniiHoMy mporneci (characteristic of the efforts of the researcher in the publication
process), Ipu4oOMy iHAMBIAYyanbHI HaykoBi 3ycms (these efforts) 3anexats Big Tananty ao-
crigauka (can depend on the talent of the researcher), a Takox Bix poOoYMX yMOB, 3apIuiaTé
(but also on the conditions of work, salary), a 3pocTtatoui 1ocnigHUIBKI 3ycHIIIs (increasing
research efforts) mpu3BosTh 10 3MeHIyBanHs 3HaueHHs K (lead to a decreasing value of k).
[TosicHeHHsI CTyleHTaM CTaTHCTUYHOTO 3HAYCHHS HAyKOMETPUYHOI  «TEeMIEpaTypH»
(“temperature”) T sk XapaKTepHCTUKU 30BHIIIHBOTO BIUTUBY Ha JOCIITHUIBKY OpTraHi3aliro
(characteristic of external influence on research organization). Po3’sicHeHHs cTyaeHTam 110
«remmepaTypHuil» mapameTp (parameter) T moske Oyru moB’sizaHuM (can be connected) i3
pizaumu notokamu (to different flows) mo maykoBux crpykryp (toward the scientific
structures), ckaximo (e.g.) rpomoBi nmoToku ¢inancyBanus (to money flows). Orxe (Then),
SKIO I'pomoBHi MoTik (iHaHcyBaHHs 3poctae (if the money flow increases), To HaykoBa
cuctema «posirpiBaetscsi» (the system is “heated”) 1 sikio rpoimoBuil NoTiK (iHAHCYBAHHS
smeninyetbes (if the money flow decreases), cucrema «3amep3aex (the system is “frozen”).
O3HaliOMJIEHHS CTYAEHTIB 13 MOJEIIOBAHHAM HAyYKOMETPUYHUX IPOLECIB >KYpHAIbHOIO
mutyBaHHs (Modeling Citation Process). BukianeHHs cTyaeHTaM CTaTHCTUYHOI MOAEN1
h-inmexcy Tipma (h-index of Hirsch) i3 3acrocyBanusm posmominy Ilapero (Paretian
Distributions) Bignosiaao 10 podotu (Gldnzel, 2006). BuTiiymMadeHHs CTyA€HTaM KOHIISTIIT
Ta MaTEMaTHUYHOTO 3aMUCYy Ul eKCTpPEMaIbHOIO 3HaueHHs (extreme value) r-i xapakrepucTu-
ku I'ymbens (Gumbel’s r-th characteristic) u, Ta ananoriune GpopMyIFOBaHHS BiAMOBIAHOTO
o3HaveHHs jus iHnekcy [ipma (Hirsch index) sk h = un. Po3’scHeHHs cTynmeHTam 3acTocy-
BaHHs posnoainy [lapero (Paretian Distribution) no BumagkoBoi 3miHHOI (Random Variable)
X, ckaxiMo 10 posnoauty uutar (the distribution of citations) X. IlosicHenHs moGyn0BH cTa-
TUCTAYHOI OIHKK 11 h = U, = Cg-n(1/(1+“)), BianoBiaHO 110 sxoi inaekc [ipma (Hirsch index)
h € mponoprtiitaum o kopenst creneni (1 + a) ((1 + a)th root) Bixg uncna my6uikartiit n (of the
number of publications n) mis Bumagky craTucTUYHO-BENUKOT KijbkocTi myoOumikamin (If the
number of underlying papers is large enough). Ilosichenns crynentam 1o maast o~ 1 (a IS
close to 1) ingekc I'ipma (Hirsch index) h e mponopuiiinum (is proportional) kBagpaTHOMY
Kopenio (to the square root) Big yucna myosikaiiit (of the number of publications). Haramxy-
BaHHS CTyAEHTaM o3HaueHHs s siapa [ipmry (Hirsch core), sike mictute h-crareit (which
contains the h-papers), ne KoXHa cTaTTs ojaepkaia ImoHaiMenire h mwurart (papers that
received at least h citations each). [TosicHeHHSI CTyJeHTaM IO YKCJIO IIMTAT CTAaTeH i3 syipa
Ipmry (The number of citations of the papers from the Hirsch core) € nponopuiitaum no (is
proportional to) h? st « > 1 Ta npu Benmkomy 3Hauenni (and a large value of) k.
Butnymauenns cryaeatam meromuku (Glinzel ta Schubert, 1985) moOymnoBu cTraTucTUYHOT
ouinku s inaekcy [ipma (Hirsch index) h nusixom 3actocyBanns posnoainy Ipaiica (Price
distribution) go BumaakoBoi 3MiHHOI (random variable) X, sika € IHTEHCHBHICTIO IIUTYBaHb
crarti (citation rate of a paper). HaragyBaHHs CTyAeHTaM KBaJpaTHO-KOPEHEBOTO 3aKOHY




[Ipaiica (the square root law of Price), sixkuii ctBepmkye mo (which states that) aBropcekuit
BHECOK y mosioBuHY HaykoBux crarei (half of the scientific papers are contributed by) Bepx-
HIM KBaJpaTHUM KopeHeM (the top square root) Bix 3aranpHoro uucia (of the total number of)
HayKOBUX aBTOPiB (scientific authors). HaragyBaHHs cTyjgeHTaM MaTeMaTHUYHOTO CITIBBITHO-
IICHHS JUIs eKCTpeMallbHOrO 3HaueHHs (extreme value) h-i xapakrtepuctuku ['ymOGens
(Gumbel’s hth characteristic) Ta mo6ymoBa cratucTuusoi ouinku mist h = up = (n=N)&2.
SIkicHe Ta cTaTHCTUYHE pO3’saCHEeHHs cTyaeHTaMm 1o h-ingekc [Npma (h-index) e mpomopiriii-
HuM (is proportional of) kBagpatHoMy KopeHto (the square root of) Bix yucia myOmikairiii (the
number of publications) skmo uwactora nutyBaHHs (if the citation rate) ommcyerncs (is
described) posmoxinom Ilpaiica (by the Price distribution) Ta BUKOHYIOTBCS 1HIII MPHUITYIIICH-
us (and all other assumptions are valid). [Tporpamua Bizyaiizaitist po3Mmo/iy Ta OLiHOK.
[TosicHeHHST CTyJIeHTaM OCHOBHHX IPHUITYIIEHh Ta MaTeMaTHUYHOTO (GopMaiizMy myOJikariii-
Ho-raniiHoi Moxen (publication-citation model) h-inpexcy I'ipma (h-Index), sika rpyHTY-
eThecsl Ha posnoauni Ilyaccona (Based on the Poisson Distribution) BiAmoBiiHO 10 poOIT
(Burrell, 1992, 2007). lokiaaHe po3’siCHEHHS CTyJICHTAM TaKUX MPUITYIIEHb, sk [TyaccoHiB-
ChKMIA xapakTep mpotecy myoOmikaiii (Poisson process of publishing) aBropchkux crateil i3
gacrororo 6, IlyaccoHiBchkuii xapakrep oxaepkanHHs nutat (Poisson process of citations
receiving) i3 4acTOTO0 / Ta BapilOBaHHS 4acTOTU / 1Mo Mipi myOmiKaiiiiHoi aKTUBHOCT1 aBTO-
pa BiONoBiMHO J0 TamMma posnomiry (according to a gamma distribution). MatemaTuaHUN
3alyc Ta BUTIYMayeHHS CTyJIEHTaM CTaTUCTU4YHOro po3smoainy P mutar (distribution of the
citations) BumagkoBo BuOpaHoi crarTi nocuigauka (of a randomly chosen paper of the
scientist) Ta po3noainy E mist ouikyBanoro 3naueHHs yucna crareit (The expected number of
papers) i3 n mmratamu (with n citations) wepe3 OGera-posmonin mepiroro poay (beta
distribution of the first kind). ITosicHeHHs cTyJAeHTaM OCHOBHHX MyONiKaiiHUX TPHHIAITIB
HAYKOBIl, sIKi € Haciinkamu IlyacconiBcbkoro E-posmoziny. Po3’sicHEHHS CTaTHCTHYHOTO
3HAUCHHSI 00pa3HO-CICHroBol mpukasku BueHux «[lyOmikyiicst abo 3arunem!» (Publish or
perish!), ska Oe3mocepenubo BurUMBae i3 3amucy E-posmomimy (Burrell, 1992, 2007),
ockinbku ouikyBaHe uncno crareit (The expected number of papers) i3 N uuratamu (with n
citations) € mpomnopiiitHuMm (is proportional of) myOmikarriituiit yactoti (publication rate) 6.
KinbkicHe MOSICHEHHsI CTyJE€HTaM HACTYIMHOTO MPHUKIAJIHOTO BUCHOBKY: «TpHBaiia HayKoBa
Kap’epa — e no0pe (A long career in science is a good thing!)», Koau ouiKyBaHe YUCIIO CTa-
teil E 13 n nuratamu (The expected number of papers with n citations) 3pocrae B T pa3 s
kokHOro N (is increasing in T for every n). Po3’scHenHs cryneHtam npasuia «Hixto He €
reriem! (No one is a genius!)», oCKinbkM OuiKyBaHe uucio ctareid E i3 n muraramu (The
expected number of papers with n citations) 3menmyerscst B N pa3 st koxaoro T (is
decreasing in n for every T). 3amuc crymeHtam Bupaszy s Nh-iHOekcy sk
h(T) = max{n : n <E[N(n, T)]}, ae h-ingexc 3anexuts Bia (h-index depends on) myGuikarriii-
HO1 iHTeHcuBHOCTI (the intensity of publication), TpuBanocti HaykoBoi kap epu (the length of
the scientific career) Tomio. [Iporpamua 06po6xka Ta rpadiuna Bizyanizarisi po3MoALIIB.
O3HallOMJICHHS CTY/ICHTIB 13 MaTeMaTUYHHUM 3alMCOM Ta CTATUCTHYHUM TIYMAdeHHSIM y3a-
raJipHEHOro 3BOpoTHOro posmoxiny I'aycca-ITyaccona (Y3PITI, Generalized Inverse
Gaussian—Poisson Distribution, GIGP) mist moxmentoBanns 6i0iaioMmeTpuunux nanux (for
modeling bibliometric data) BiamoinHO a0 HaykoMeTpuuHux poOit Ciuens (Sichel, 1982,
1985, 1992) Ta Ileppo (Perreault ta in., 1999). 3BepHEHHS yBaru CTYICHTIB HA MOJIUBICTh
3BeneHHs Y3PI'TI (GIGP) posmoniny no HeratuBHOro OiHOMiasibHOTO po3noainy (Negative
binomial distribution), 10 HyJb-yCl4€HOTO HETATUBHOIO OIHOMIAJILHOTO PO3MOALTY (Zero-
truncated negative binomial distribution), g0 posnoainy norapupmidaux psaiB Pimepa
(Fisher logarithmic series distribution), 10 3BopoTHOTO po3noainy ['aycca-Ilyaccona (Inverse
Gaussian-Poisson distribution), a Takox m0 po3moxainiB Jlotka ta Iunga (distributions of
Lotka and Zipf). O6po6xa, oouuncnenns ta mooymosa Y3PI'TI (GIGP) posmoainis y 3BiTax.

O3nHaitomieHHsI CTyZIeHTIB 13 poboToro PomanoBa Ta TepexoBa (Romanov ta Terekhov, 1995,
1997), siki 3anpONOHYBAJIM MAaTEMAaTHYHY MOJIeNIb €BOJIOLIT HAYKOBOI MPOIYKTUBHOCTI Y Hay-




KOBi# crinbHOTI pizHOro Biky (The mathematical model of productivity- and age-structured
scientific community evolution) Ta mMaremaTHuHy MOJEIb PyXy HAYKOBIIA i3 ypaxyBaHHSIM
nocmigauibkoi mpoayktuBHocTi (The mathematical model of the scientific personnel
movement taking into account the productivity factor) y Burisai audepeHiialbHuX piBHSIHD Y
YaCTUHHUX NoXigHUX apyroro (1997) ta nepioro (1995) nopsaxy. Mozens (1997) € Hayko-
METPUYHHUM y3araJibHeHHsAM piBHsIHHS Dokkepa-Ilnanka (Fokker-Planck equation). Ilporpa-
MHa 00po0OKa, 00uncIeHHs Ta Bizyamizaiis mozeneit (Romanov ta Terekhov, 1995, 1997).
Po3’sacHeHHs ctyaeHTam cratucTuaHoi Mojeni Sl6moncekoro (Yablonskii, 1986), sika kinbki-
CHO TIOKa3ye TOW EKCIePHUMEHTAIbHUHN (akT 1o OUThIN JOCHiIHUIBKI chinbHOTH (larger
research communities) 31aTHI po3B’s3yBaTH OUTBIN CKIagHI mpoOsemu (can solve more
complex problems). Ilo6ynoBa crtynenram miHeapu3oBanoi oiinku (linear relationship)
Pn = SN, e f € cepenHporo HMOBIpHICTIO (the mean probability) mo kBamidhikoBaHUN TOCITII-
HUK po3B’spke mpobiemy (that a qualified researcher will solve the problem), a n € po3mipom
rpynu kBamidikoBanux mocmigHukis (group of n qualified researchers). O3naitomieHHs CTY-
IeHTIB 13 KoHueniismMu Barnepa-Jlelinecnopda (Wagner ta Leydesdorff, 2005) Tta Crixse
(Stichweh, 1996) mist ckimamHOCTI HayKOBOi oprauisaifii. Po3’siCHEHHsS CTyAeHTaM MpOCTOi
ouinku s (dn/dt) > (n/f)=(—dp/dt), ne (dn/dt) € iHTEeHCUBHICTIO 301IbIICHHS PO3MIPY JOCITi-
THUIBKOT rpymu (increase in the size of the research group), a (df/dt) € iHTeHCUBHICTIO 3pOC-
TAI0401 CKIaTHOCTI PO3B’sA3yBaHMX 3a1a4 (increasing complexity of the solved problem). Bu-
TIIyMAueHHs CTYJCHTaM psijy HACTYIHHX BHCHOBKIB i3 HepiBHocTi s (dn/dt). Ockinbku
CKJIaJIHICTh HAYKOBHMX 3a7au 3pocrtae i3 gacom (As the complexity of scientific problems
increases with time), To BUHHKae nmoTpeda y OUIBIINX KOJEKTHBAX JOCHITHUKIB i 3a0e3me-
YyeHHs O1IbIIOI WMOBIPHOCTI PO3B’SI3aHHS MOTOYHHX HAYKOBUX mpobiem (one needs larger
research collectives in order to support a large probability of solving the problems). 3sepuen-
HS YBaru CTYZACHTIB Ha MMapaMeTp £ y Momnepeaniii MoJeni, BeTUYMHA SIKOTO Ma€e OyTH sIKOMOTa
oinsioro (the value of the parameter £ must be kept as large as possible). O6po6ka mozeri.
O3HallOMJIEHHS CTYAEHTIB 13 OCOOJIMBOCTSIMU MOJEJNIEH 13 OOMEXKEHOIO 3aJIEKHOI0 3MIHHOIO
(Limited dependent variable models), siki 3acTOCOBYIOTbCS 10 aHaJi3y KaTeropiiiHO-sIKICHUX
Ta IMCKpeTHUX JaHHUX (categorical and count data) y HaykomeTpii (scientometrics) BiJIIOBI-
nHo 10 pooit (Deschacht ta Engels, 2014), (Van Dalen ta Henkens, 2005), (Fedderke, 2013),
(Rokach Ta in., 2011), (Jensen Ta in., 2009), (Vakkari, 2012), (Engels Ta in., 2013), (S.-C.J.
Sin, 2011), (Abbasi Ta iH., 2011), (Walters, 2006), (Bornmann ta Daniel, 2006) Ta (Barjak Ta
Robinson, 2008). Po3’sicHeHHs CTyJAeHTaM MaTEeMaTHYHOTO CHHTAKCUCY, CTATHCTUYHOTO 3Ha-
YeHHs, HAyKOMETPUYHOro, 6i0iorpadiyHoro ta Gi3Hec-3aCTOCYBAaHHs TaKuUX Mojienelt 13 00-
MEKEHOI0 3aJIeKHOI0 3MIHHOO sk OiHapHi perpeciiini moxemi (binary regression model), mo-
rit-mozmeni (logit model) ta momeni mopsakosoi perpecii (ordinal regression model).
Po3’sacHeHHS CTy/IeHTaM TaKWX CTATUCTUYHUX MOJIEIEH s AUCKpPETHUX aaHmx (count data
models) sik perpeciitna mozgens Ilyaccona (Poisson regression model) Ta y3aranbHeHHH po3-
nozin [unda (generalized Zipf distribution). O6po0Oka Ta KOMIT’ FOTepHA Bi3yari3arlist CTaTHC-
TUYHUX MOJIEJICH JIAaHOTO KJIacy 13 HAYKOMETPHYHHM BUTIIYMAaueHHSIM Pe3yJIbTaTIB y 3BiTaX.

O3HalioMJIEHHS CTYJEHTIB 13 (a) CydaCHUMHU 1HXXEHEPHUMH MiIXOJaMHU 10 CTPYKTYPYBAaHHS
HAYKOBUX 3HAHb Ui TMOBTOpPHOTO BHKopucTaHHs (Structuring knowledge for reuse);
(6) ctpykTypHO-TIOTIYHUM 3MicTOM (imocopchbkux Ta 1HGOPMAIHHUX OHTOJIOTIH Ta iX
CKJIaJJOBUMU YaCTHHAaMH; (B) CIIEKTpOM, Kiacudikauiero, (GpopMaTbHUMH MOJAETSIMH Ta
BJIACTMBOCTSIMU OHTOJIOTIH; (T) mpaBUjiaMU JIOTIKM MpPHPOAHbOI MoBH (natural language) no
OINKCY OHTOJIOTIH; (1) cMHTakcucoM (syntax), aromapHuMu (opmynamu (atomic formula),
YHapHUMHU Tpeaukaramu (unary predicate) Ta CeMaHTHKOK (semantics) MOBH JIOTIKH
npenukarie nepmoro nopsaky (FOL = first order predicate logic); (e) rpadiunoro FOL-
Bi3yalTi3alfi€lo i3 3aCTOCYBaHHSIM JlarpaM KiaciB yHidikoBaHoi MoBu MojentoBanHs (UML
class diagram); (€) 06’exTHO-posboBUM MojemoBanHsaM (Object-Role Modeling) FOL-
CEMaHTHUKH; (3K) aBTOMaTU30BaHUMH OOYMCITIOBAaYaMHM JIOTIYHUX BHPa3iB (Ha MPHUKIAIl 3aCTO-
cyBaHHs OH-naitH cuctremu Tree Proof Generator, https://www.umsu.de/trees/); (3) moBamu
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ornucoBoi Joriku (DL=Description Logic) ams oO4YuCIIOBaIbHOI OOpPOOKHM OHTOJIOTINH;
(1) CMHHTaKCHUCOM Ta ceMaHTHKOI0 cimeiictBa DL omucosux jorik ALC (ALC = Attributive
(Concept) Language with Complements=Attributive Language with Concept negation);
(1) cuHTaKCHUCOM Ta ceMaHTHKOIo cimeiicTBa DL onmucoBux snorik SROIQ(D) ans onTosIOT Y-
Hoi MmoBu OWL 2 DL. Ilporpamua o6po6ka, UML-nipeacTaBieHHs Ta MpUKiIagHa MaTeMaTH-
yHa Bizyamizamis (GpopMaIbHUX JIOTIKO-MHOXHHHUX MOJIENEH PO3pO0ICHUX KOMIT FOTEPHUX
OHTOJIOTIH 13 IOKJIAJJHUM BUTJIYMAYCHHSM OJICPYKAHHUX PE3yJbTaTiB Y 3BiTaxX CTY/ACHTIB.
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[ToOGynoBa HAHIIPOCTINIOT OHTOJOTIYHOT MOJIENI, SIKa BiIOOpakae THIOBY CTPYKTYPY SIK OpH-
riHanpHOI qociiauuibkoi (original research), tak i ornsgoBoi (review, overview) HaykoBUX
nyOJikarii, a Takoxx Protégeé-sizyaizaiiisi 3aponoHOBaHOI OHTOJIOTTYHOT MOJIEIII.
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O3HalloMJIEHHS CTYJIEHTIB 13 ()OPMYITIOBaHHAM OJTHOMIPHOI ONTHMI3aliiHoi KpaiioBoi 3amaui
nuHaMiky: Hexaii Mmatepianbha Touka M i3 mocTiiiHOI0 Macor M [Kr] pyxaeThcst mpAMOJIiHiii-
HO Y3/I0BXK TJIaJKOi TOPU30HTAIBHOI MpsAMOi, sika crmiBmajgae i3 HampsimoMm Bici OX. Hexait
[IOTOYHA KOOpIMHATa MaTtepianbHOl Touku mo3HaueHa sk X(t) [m]. Hexait F(t) = u(t) [H] €
piBHOZ{HHO akTuBHEX crit F(t), HampsivuieHoto y3noBx Bici Ox: m=(d(x(t))/dt?) = F(t) [a6o
m=(d?(x(t))/dt®) = u(t)]. Kepyroua cmaa F(t) =u(t) [H] npaktuuso mwis BCiX pealbHHX
KEPOBaHUX MPOIECIB Y PealbHUX CHCTEMaxX YIPaBIIHHSA, SKI MiAIATal0Th MAaTEMaTHYHOMY
MOJIC/IFOBAHHIO, NPHHIMIIOBO He MO)Ke€ TNPUHMATH _JIOBUJIbHEe 3HAYEHHS, OCKIUIbKU
Frmin < F(t) < Frnax [200 Umin < U(t) < Umax], 1€ Fmin = Umin [H] Ta Frax = Umax [H] sBastroThCs
BiAnoOBigHO MiHIMaIbHUM (Fpin = Umin [H]) Ta MakcumanbauM (Fmax = Umax [H]) 3HaueHHSIMHI
kepyrodoi cuin F(t) = u(t) [H]. Lle o3nauae, mo Ha 3HaYeHHsi kKepyiodoi cuim F(t) = u(t) [H]
3aBKIM_HAKJIAJIEHO IeBHi_ooMeskeHHs . Fmin < F(t) < Fpax [a60 Umin S U(t) < Umax]. OTke
3HaYeHHs kepyouoi cuum F(t) = u(t) [H] 3aB:kam noBuHHI BHOMpATHCS i3 TeBHOI 06J1aCTi
3HAYEHb JAONYCTUMHUX KepyBaHb. Fnin < F(t) < Frax [a00 Unin < U(t) < Umax]. Hamaroun pi3ui
3HaveHHsl Kepywdii cuai F(t) = u(t) [H], siki 3a10BoJbHAWTE YMOBi Fpin < F(t) < Frax
[a60 Umin < U(t) < Umax], MU oTpuMaeMo Ge3J1iu_TPACKTOPIili, 0 BUXOAAThH i3 MOYATKOBOI
TOYKH X i3 _mouarkoBow mBuiakicTio Vo = (d(Xo)/dt). 3amaya onTHMMAaJIbLHOI IIBUIKOIII
J=1 momsgrae y 3HAXOMKEHHI Takoi (VHKUIOHAIHLHOI 3aJIeKHOCTI KepYI4oi CHJIH
F(t) =u(t) [H], s sxoi BianmoBizHa ¢a3oBa _TpPaEKTOpisi JIHHAMIYHOI _CHCTEMH
[(d(x(t))/dt) = V(t); m=(d(V(t))/dt) = F() [ado m=(d(V(t))/dt) =u(t)]] npoxoanTh uepe3
KiHIeBY TOYKY ¢a30Boi twromuau (X;; Vi), a mepexiJi BiJl NMOYATKOBOrO MOJI0KEHHS
[(X(to)) = (x0); (V(to)) = (Vo)] y_kinmeBe [(X(t)) = (x7); (V(t)) = (Vy)] BindyBaerhes 3a
MiHIMAJILHUI_NPOMizKOK _4acy. 3HauyeHHs Kepywouoro mapamerpy F(t) =u(t) [H], npu
SKOMY 3/IIHCHIOETHCS IaHUH PyX, HA3UBAEThCS ONTHMAJLHUM 32 IIBHIKOTI€I0, a BiMOBi/I-
Ha_¢a30Ba_TPAEKTOPisi — ONTHMAJBLHOKW. B KpaiioBuX 3a/1auax JMHAMIKH JTOBOIUTHCS
BU3HAUYATH SIK 3aKOH _PyXy MaTepiajbHoi Touku (X(t) =?), Tak i Ai04i HA TOYKY cHjH
F(t) = u(t) = ? [H], npuuomy Ha 3aKOH PYXy i HA CHJIH MOKYTh HAKJIAIATHCS NEeBHi 00Me-
xenns [(d(x(t))/dt) = V(t); m=(d(V(1))/dt) = F(t) [abo m=(d(V(1))/dt) = u(t)]; Fmin < F(t) < Frax
[a60 Umin < U(t) < Umax]]- o Takux 3amau HajgekaTh ONTHMI3aliiiHi KpaiioBi 3a1a4i, B SKUX
JI0JTATKOBO CTaBUTHCS YMOBA MiHiMi3awii neBHOro GpyHKIioHANY — KPUTEPilo sikocTi J = tf .
Po3B’s13aHHS HAUTIPOCTIMIOT KPaoBOi 3a7a4l ONTUMATBHOT MBUAKOIIT Y «[IOHTpSTIHCEKOMYY
BUMNAJIKy SK IUIIXOM 3aCTOCYBaHHS OOYHMCIIOBaIbHUX MOJiuBocTeir JModelica.org Tta
Optimica, Tak i TUIIXOM MOOYMIOBH aHATITHYHUX IHTErpasiB 3amadi. JlokiagaHe MOpiBHAHHS
rpadiqHUX pe3yabTaTiB MOJICNIOBAHHA Y IHJMBIIyaJbHUX 3BITaX CTYICHTIB.
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Po3B’s3aHHS 31 CTyJ€HTaMH MPAKTUYHOI HETIHINHOI KpaloBOi 3ajadi ONTUMAJIBHOTO YIpaB-
JIHHS OCHMJISALIMHUM MasTHUKOBUM pPO3TOHIYyBaHHSM MEPEMIIIYBAaHOT'O BaHTaXy MPH Kepo-
BaHOMY MOBOPOTI CTPLIM OAIITOBOTO KpaHy 13 3aCTOCYBAHHSIM OOYHUCIIOBAIBHUX MOMJIUBOC-
teit JModelica.org Ta Optimica. 3icraBieHHs pe3y/nbTaTiB YHCEIBHOTO MOJICIIOBAHHS 13 TH-
NOBMMH €KCIIEPUMEHTAIBHUMU JJTAHUMH.
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JIHHS OCHWISLIHHUM MasTHUKOBHM DPO3TOHIYBaHHSM IEPEMIIlyBaHOTO BAHTAXy IPH Kepo-
BAaHOMY IEpEMIIIEHH] Bi3ka MOCTOBOTO KpaHY i3 3aCTOCYBAaHHSIM OOUYMCIIOBAILHUX MOKIIH-
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TUITOBUMHU CKCIICPUMCHTAJIbHUMU JaHUMH.

IHCTPYMEHT U MPUKIATHOTO MOJEINIO-
BaHHS HAaYKOBHMX JOCTIKEHb, IMPOIIECIB
Ta CUCTEM. 3aCTOCYBAaHHS OOYHCIIIOBAIIb-
HUX MOJKJIMBOCTEH TakuUX Cy4yaCHMX MOB
nporpamyBaHHs sk Visual Basic, C+t,

Fortran, Python, JModelica.org,
OpenModelica, SageMath, Maple,
Wolfram Mathematica, MatLab,

Statistica, GNU R, SciLab, GNU Octave
70 obuucieHHs Ta rpadiqHoi MoOynoBH
F€OMETPUYHUX XapaKTePUCTHK HalOUIbII
HNOLIMPEHUX CTATUCTHUYHUX PO3MOALTIIB y
WMOBIpHICHIM Ta CTOXAaCTUYHIA TUHAMIIII
Cy4acHUX HAYKOBHMX JIOCII/KEHb Ta Hay-
KOMETpii.

3.3.  Ilepenik inauBiAyaqbHUX Ta/ab0 IPYIIOBHUX 3aBaHb

No | Ha3Ba TemMu abo TeM, 3 SIKUX BUKOHYEThCS HasBa i BuI iHAMBIyaTbHOTO 3aB/IaHHS

3/ 1HIMB1TyaJIbHE 3aBJIaHHS

1 Temu 5 ta 6. Jlerepminictuuni Mozeni, | Po3paxynkoBo-rpadiuna pobora «OcHOBHI
NOB’s13aH1 13 HAyKOBOIO JIMHAMIKOIO MPO- | JETEPMIHICTUYHI MOJAETl HAyKOBOi JWHaMi-
neciB myOmikamii Ta OUTyBaHHS >KypHa- | ku». Kowmm’iotepHa o0poOka, po3paxyHOK,
npHUX crared. Emimemiuni moaeni audy- | Bidyamizallis Ta HAyKOMETPUYIHE BUTIyMadyeH-
311 HOBMX HAyKOBHUX 3HAHb NUISXOM TIO- | HS HACTYIMHUX OCHOBHUX JETEPMiHICTHUYHHUX
HIMPEHHS OIMYyOJIIKOBaHUX JKYpHAJIBHUX | MOJENIeH HAYKOBOI JTIMHAMIKH:
nyOmikamid. Heemimemiuni mopeni mpo- | Mojaens sorictuanoi kpuBoi (Logistic Curve);
I[ECiB Ta LIUKJIIB POCTY HAayKOBUX 3HaHb, a | emigemiuni mozaeni (Epidemic Models) {SI,
TaKOX 3pOCTaHHs KinbkocTi KypHanbHux | SIR, SIS, Todmana-Hesina (Goffman-
nutat. [lobynoBa ananorii HakonuuyeHHs | Newill)} mig nunamiku monmymsiiiii HayKOBIIIB
IUTAT 13 XIMIYHUMH TPOIIECaMU 3apOJKO- | Ta JKYpPHAIBHHX IUTaT; Monenb llpaiica
yrBopeHHs. ®Denomenosoriuni  mozeni | (Price) pocty 3Hanp; Moxenb Canraana
HiBUIICHHS J100poOyTy HaceneHHs Ta | (Sangwal) mns pocty murar; monaenb S10710H-
€KOHOMIYHOTO POCTY LUIIXOM 3acTocy- | cbkoro (A.L. Yablonskii) mis HaykoBoro mpo-
BaHHS Ta PO3BUTKY HAYKOBHX 3HAHb. Ipecy B KOHTEKCTI €EKOHOMIYHOTO PO3BHTKY.

2 Temu 1 —8. Cratuctuuni posnoninu sik | PozpaxyHkoBo-rpadiuna pobora «OcHOBHI

CTaTUCTUYHI PO3NOJUIH y HayKoMeTpii»: Po3-
paxyHOK, KOMIT'I0OT€pHa Bi3yasi3allisi, CTaTUC-
TUYHUHN aHai3 Ta HAYKOMETPUYHE BHUTIyMa-
YEeHHS OCHOBHMX CTaTUCTUYHHUX PO3MOALIIB:
1) 6iHOMiaNbHUIT PO3IOIiT (binomial
distribution); 2) meratuBauii GiHOMiaJ bHUI
posmoain (negative binomial distribution);
3) Hy/b-3pi3aHUil HETaTUBHUI OiHOMialbHHIA
posmomin (zero-truncated negative binomial
distribution); 4) posnozin norapupmMiyHOrO
pany ®imepa (Fisher logarithmic series
distribution); 5) T'aycoBwmii PO3IOLIT
(Gaussian distribution); 6) posmomin Komri
(Cauchy distribution); 7) po3noain Ilunda
(Zipfian distribution); 8) posmoain Iunda -
Mangaens6pota (Zipf-Mandelbrot
distribution); 9) posmoxin Ilapero (Pareto
distribution, Paretian distribution);
10) posmoxin Jlomakca (Lomax distribution);
11) posnoxin Ilpaiica (Price distribution);
12) posnoain Ciuvens (Sichel distribution);
13) ramma posmonin (gamma distribution);
14) TlyacconiBebkuit  po3noain  (Poisson
distribution); 15) posnoxain ramma-Ilyaccona
(gamma-Poisson distribution); 16) 3BopoTHwmii
posnonin ["ayca-Ilyaccona (inverse Gaussian-
Poisson distribution); 17) y3aranpHeHuii 3B0-
pOTHUI PO3MOALT I'ayca-Ilyaccona




(generalized inverse Gaussian-Poisson
distribution); 18) posnozin Bapinra (Waring
distribution); 19) 6araroBuMipHUil pPO3MOALT
Bapiara (multivariate Waring distribution);
20) 3pizanmuit posnogin Bapinra (truncated
Waring distribution).

Temu 17-19. O3HaiioMJICHHS CTYIEHTIB 13
O0YHCITIOBAILHUMH MOXIIUBOCTSIMU  CY-
qacHOI MOBH KiOep(i3HUYHOTO MOJEINIo-
Banus Modelica Ha npukiazai 3icTaBacHHS
YHUCENBbHOTO (B paMKax 3aCTOCYBaHHS Bi-
asHOTO I3 JModelica.org i3 po3mupen-
HiM Optimica) Ta aHAJIITUYHOTO (B pam-
Kax 3aCTOCYBaHHS MPHUHIIUITY MAKCUMYMY
[TouTpsriHa) po3B’s3KiB 00epHEHOI Kpa-
WOBOI 3amayl ONTUMAJIBHOI MIBUAKOIT
JUTSE. HAUTIPOCTIIIOTO T€OMETPHYHOTO BH-
NaJKy OJHOMIPHOTO pPyXy KEpOBaHOTO
00’€KTy 3a BIJICYTHOCTI TOYOK IEPEKIIO-
YeHb, a4 TAKOXK 3a HASIBHOCTI OJHI€l Ta
JIBOX TOYOK TECPEKIIOUCHHS HANpPSIMY Py-
Xy KEpPOBAHOT'O MaTepiaJIbHOTO 00’ EKTY.

Po3zpaxynkoBo-rpadiuna pobora «IlopiBHsH-
HSl YUCENIFHOTO Ta aHAJITHYHOTO PO3B’SI3KiB
3agadi onTHMaibHOT mBHakomil (J =t;) mms
OJTHOMIPHOTO pPYXy KEpOBaHOTO 00’ €KTY:
MaremaTnyHa MOCTAaHOBKA Ta (OPMYIIOBAH-
Hs1 3BOPOTHOI KpaiioBOi 3a1a4i ONTUMAIBHOTO
3a mBHUAKOAIE0 yrnpasminag (J =t;) y Bumaza-
Ky BIZICYTHOCTI, a TaKO>K HAsBHOCT1 OZHIi€l Ta
JBOX TOYOK TECPEKIIOYCHHS HANpsSMYy pPYyXY.
[ToOymoBa YHCENBPHOrO IHTErpayly IUISIXOM
3actocyBanHs BibHOTO I3 JModelica.org i3
posmmpennsm Optimica. TToOymoBa aHamiTH-
YHOrO IHTErpajdy IIISXOM 3aCTOCYBaHHS
npuHuny makcumymy [loHTpsrina. 3icras-
JICHHSI PEe3yJbTaTiB YUCEIBHOTO Ta aHAIITHUY-
HOT'O MOJICJIFOBAHHS 3aJ1a4i YIPaBJIIHHS.




IV KPUTEPII OLIITHIOBAHH S

4.1.

[lepenik 00OB’SI3KOBUX KOHTPOJBHUX TOYOK [Isl OI[IHIOBAHHS 3HAHb

CTYACHTIB I€HHOI ()OPMU HaBUAHHS

Ne | Hassa i kopoTkuii 3micT kKoHT- | Max Oa- XapakTepuCcTUKa KPUTEPIiB JOCATHEHHS
POJILHOTO 3aX0AY 7B pe3ynbTaTiB HaBYaHHS JJIsl OTPUMAHHS Ma-
KCHMAaJILHOT KIJIBKOCTI OastiB
1 3axuct PO3paxyHKOBO- 50 CryneHT 37aTHM  IPOJEMOHCTPYBATH
rpagiyHUX Ta OOYUCITIOBATBHUX KPUTUYHE OCMHCIICHHS JIEKI[IHOTO Ta IO-
J1ab0paTOpHHUX POOIT 3aJICKI[IHHOTO Martepiany, OpaTu KBamidi-
KOBaHy y4acCThb y IHCKYCii 3 HaBEJICHHSIM
aprymenTanii. CTyZIeHT BUKOHAB pO3paxy-
HKOBO-TpadiuHi Ta 0OYUCIIOBaIbHI J1a00-
paTopHi poOOTH, a TaKOX HaBiB apryMeH-
TOBaHI BIAIMOBi/I Ha YTOYHIOBAJIBHI Ta JI0-
JATKOBI 3allMTaHHS BUKJIa/a4ya Ta KOJIET.
2 MonynbHa KOHTpOJIbHA poOoTa 10 CTylIeHT BUKOHAB TECTOBI Ta PO3PaXyHKO-
Nel no momymo Nel «Haykome- BO-O0YHCITIOBAIBbHI 3aBJIaHHs, IO BiJIOBI-
TpUYHA JWHaMiKa Ta e(eKTHB- JAIOTh MPOTPaAaMHUM pe3yJibTaTaM HaBYaH-
HICTh HAYKOBUX JIOCIIIJKCHB) HS 32 TEMaMH 3MiCTOBOTO MOIyIrO Nol
3 MonynbHa KOHTpOJIbHA poOoTa 10 CTylIeHT BUKOHAB TECTOBI Ta PO3PaXyHKO-
Ne2 no monymo Ne2 «lmxene- BO-O0YHCITIOBAIbHI 3aBJIaHHs, 11O BiJIOBI-
pisi HAYKOBUX 3HaHb, OHTOJIOT{ JAIOTh MPOTPaMHUM pe3yJibTaTaM HaBYaH-
Ta CEMaHTHYHA TTAaBYTHHA) HSI 32 TEMaMH 3MIiCTOBOTO MOTyITt0 Ne2
4 MonysiabpHa KOHTpOJIbHA poboTa 10 CTyIeHT BUKOHaB TECTOBI Ta PO3PaXyHKO-
Ne3 nmo momymo Ne3 «Craruc- BO-O0YHMCITIOBAJIbHI 3aBJIaHHS, 110 BiJIIOBI-
THYHa 00poOKa eMIipHUYHUX JAI0Th MPOTPaAMHUM pe3yabTaTaM HaBuYaH-
JAHUX HAYKOBHX JTOCII1JIPKEHBY Hs 32 TEMaMH 3MIiCTOBOTO MOy Tr0 Ne3
5 MonayiabHa KOHTpOJIbHA pPoOoTa 10 CTyIeHT BUKOHaB TECTOBI Ta PO3PaXyHKO-
Ned nmo momymo Ned4 «Ontumiza- BO-O0YHMCITIOBAJIbHI 3aBJIaHHS, 1110 BiJIIOBI-
i Ta ONTHMAaJbHE YIPAaBIiHHS JAIOTh MPOTPaAMHUM pe3yabTaTaM HaBUYaH-
IUHAMIYHAMU CUCTEMaMU» Hs 32 TEMaM# 3MiCTOBOTO MOyJTt0 Nod
6 HomarkoBe IHIUBITyanbHE 10 CryaeHT 37aTHUM 3aCBOITH Ta MPAKTUYHO
TeopeTuyHe abo po3paxyHKOBO- 3aCTOCYBAaTH HOBY METOJUKY JI€TE€pMiHiC-
o0YHCITIOBalIbHE 3aB/IaHHS TUYHOTO a00 WMOBIPHICHO-CTOXaCTHYHOTO
MOJICTTIOBAaHHS HAYKOBUX IIPOIIECiB, pe-
3yJNbTaTIB Ta CUCTEM A0 (OPMYIIOBAHHS,
MMOCTAHOBKH, MAIIMHHOTO PO3B’SI3Ky Ta
rpadivHoi Bi3yasi3alii pe3yJbTaTiB.
IToTouHuit KOHTPOIIH 100(*0,5) -
[TincyMKOBHI KOHTPOIb 100(*0,5) | CtymeHT BHKOHAB TECTOBI Ta PO3paxyHKO-
BO-O0YHMCITIOBAJIbHI 1H/IMBITyabH1 3aB/IaH-
HS Ta HaBiB apryMEHTOBaHI BiJMOBiAl Ha
CUTYyaIliiHI 3aBJaHHS, IO BIAMOBIIAIOTH
MpPOrpaMHUM pe3yJbTaTaM YCIHIIIHOTO Ha-
BuUaHH 3 nucuuiuiiau «IIporpamuaa o6po0-
Ka HayKOBUX JIOCIIIKEHB)

Bceboro 100 -




4.2.

[lepenik 00OB’SI3KOBUX KOHTPOJBHUX TOYOK [Isl OI[IHIOBAHHS 3HAHb

CTYZCHTIB 3204HOI (JOPMHU HABUAHHS

® CTYyIEHT 3JaTHHI Mpoje-
MOHCTpPYBaTH 3HaHHSA 1 pO3Y-
MIHHS OCHOBHHX METOJIB Ta
JITOPUTMIB PO3B’SI3KY JUHAMi-
YHUX 3aJ1a4 JEeTEePMIHICTUYHO-
ro, MMOBIPHICHO — CTaTHCTHY-
HOI'O 1 CTOXacTAYHOI'O MOJeE-
TMIOBaHHA TMPUKIAJHUX 3a7ad
HayKOBHUX JOCIIIKEHB,

® CTYyIEHT 3JaTHH Mpoje-
MOHCTpPYBaTH 3HaHHSA 1 pO3Y-
MiHHS OCHOBHHX METOIB Ta
QITOPUTMIB  KOMII FOTEPHOTO
pPO3B’SI3Ky TayCIBCHKUX Ta He-
rayciBCbKMX 3a1a4 KJIaCHYHOT
CTaTUCTUYHOI MEXaHIKU;

® CTYJIEHT 3JaTHUW Mpoje-
MOHCTpPYBaTH 3HaHHSA 1 pO3Y-
MiHHS OCHOBHHX OOYMCIIIOBa-
JIEHUX METOMIB Ta
KOMIT'IOTEPHHUX aJITOPUTMIB B
paMKax TpPaKTUIHOTO 3aCTOCY-
BaHHS OHTOJIOTIYHOTO Ta aKay-

No Ha3Ba i kopoTkuii 3micT KOHT- | Max XapakTepucTUKa KpUTEPIiB JOCITHEHHS
POJIBHOTO 3aXO01y OamniB pe3yabTaTiB HAaBYAHHS ISl OTPUMAHHSA
MaKCHMaJIbHOI KUIBKOCTI 6aliiB
1 TecroBa xouTponbHa pobGota, | 40 | CTyaeHT BHMKOHAB TECTOBI 3aBIaHHA, MIO
sKa BHKOHYETHCS CTYACHTOM BiJINIOBIJAIOTh TIPOTPAMHUM  pE3yJIbTaTam
THIWBITyaTbHO B cucreMi HaBYaHHA 3 JUCLUILIIHA
Moodle
2 [TuceMoBUI eK3aMeH (3aTIK) 60 | CrynmeHt BUKOHAB 004K CITIOBAIILHO-
pO3paxyHKOBI 3aBIaHHs O1JIeTy Ta HaBIB ap-
TYMEHTOBaHI BiANOBiAI Ha CHUTYyaliiiHi 3a-
BJIaHHS, 1110 BiJIIOBIJAIOTh MIPOTPAMHUM pe-
3y/lbTaTaM HaBuyaHHS 3 aucnuruiiau «lIpo-
rpaMHa 00poOKa HAYKOBHX JOCIIJIKEHb
Bceboro 100 -
4.3. Kpurepii orfiHIOBaHHS C(HOPMOBAHOCTI MPOTPaMHUX peE3yJIbTaTiB
BUYAHHS I11]] 4acC IM1JICYMKOBOT'O KOHTPOJIIO
CuHre30BaHUH onuc THoBi HEIOJIKH, SIKi 3MEHIIYIOTh PiBEHb JOCSITHEHHS
KOMIIETEHTHOCTEH POTPAMHOTO PE3yJIbTaTy HABYAHHS
KoruitupHi: 75-89% — cTyseHT NMPUIYCKAETHCS HE3HAYHUX TOMHIIOK Y

OIHUCI MPHUKIATHUX AJTOPUTMIB Ta KOMIT IOTEPHUX METO]IIB
PO3B’sI3aHHA JIETEPMIHICTUYHUX, WUMOBIPHICHUX, CTaTUCTUY-
HUX Ta CTOXaCTHMYHMX 3ajjay, HEJOCTaTHbO MOBHO BH3HAYae
MPUKIAIHANA HAyKOBO-CTATHCTUYHUN 3MICT HAayKOMETpHY-
HUX CIiBBIJHOIIEHb, HETIOBHOIO MIpPOIO PO3YyMi€ MepeBaru Ta
HEJIOJIIKM 3aCTOCOBAHOT MaTEeMaTHYHOI MOJIENi, MPHUITYCKa-
€TbCS HECYTTE€BUX (PAKTHUHUX MOMMJIOK NPH BUTIyMadyeHHI
pPO3paxyHKOBO-TpaiYHUX pPE3yJabTaTIB Ta BU3HAYECHHI TOY-
HOCTI JTOCI1PKYBaHUX OOUMCIIOBAILHIUX METO/IIB

60-74% — cTyneHT HEKOPEeKTHO (OPMYIIO€ AITOPUTMH Ta
METOAM PO3B’S3aHHS JETEPMIHICTUYHHUX, HMOBIPHICHHUX,
CTaTUCTHYHHUX Ta CTOXACTUYHUX 3a7ad Ta POOUTH CYTTEBI
MOMUJIKH Y 3MICTI MaTeMaTU4HOI MOJENI, MPHUITYCKA€ThCS
MOMUJIOK TIPH TPOEKTYBaHHI BIACHOTO KOMIT IOTEPHOTO
AITOPUTMY, TIPUCYKAETHCS IPyOUX MOMUJIOK y BUTIIyMadyeH-
HI Ta CTATUCTUYHHUX PO3PaXyHKaxX, a TAKOXK MpU 0pOpMIIEHHI
PO3paxyHKOBO1 a00 00UYHCITIOBAIBHOT 1JAOOPAaTOPHOI POOOTH

Menire 60% — cTyIeHT He MOKe OOTpYHTYBAaTH CBOIO TO3H-
LiI0 TOCUJAHHAM Ha KOHKPETHUH aIrOpUTM pO3B’SI3aHHA
JNETepMiHICTUYHHUX, IMOBIPHICHUX, CTATUCTUYHUX Ta CTOXa-
CTMYHHX 3a/1a4, He BOJIOJII€ METOJUKOI0 WMOBIPHICHOTO Ta
CTaTHUCTUYHOTO PO3PaxyHKIB, HE MOX€E CaMOCTIHHO Mmiiiopa-
TH HEOOXiJHI pO3paxyHKOBI METOAM CTAaTUCTHYHOI MeXaHi-
KH; HE Ma€ HAJICKHOI ySIBU MPO TUIIN 3a/1a49 Ta HMOBIpPHICHO-

3aJILHOT'O OIITUMI3AIAHOrO
IpOrpaMyBaHHs CTaTHCTUYHE BUTIyMAaueHHS OJIEp>KaHUX PE3YJbTaTIB
AdexTusHi: 75-89% — CTyIEeHT MPUITYCKAETHCS TIEBHUX JIOTIYHUX TTOMH-

JIOK B apryMEHTaIlil BIIACHOI MO3HUIlii B AWCKYCIIX Ha 3aHSIT-

Ha-




® CTYJEHT 3JJaTHUN KPUTHY-
HO OCMHCIIIOBATH Marepiaj
JEKIIIHHUX Ta MPaKTUYHUX 3a-
HSTH;, APTyMEHTYBATH BIIACHY
MO3HUIIIF0, CIIPOMOXKHHM OITIHHU-
TH apryMEHTOBAHICTh BHMOT
Ta KOMIIETEHTHO JIHUCKYTYyBaTH
y IpodeCciitHOMY CepeTOBHIIT;

® CTYJCHT 3JaTHUN KpeaTu-
BHO CIIBIpAIOBATH 13 IHIIH-
MU CTYJICHTaMH Ta BUKIAJa-
yeM; iHimiroBaTd 1 Opartu
y4acTb y KOHCTPYKTHBHIH Ta
apryMeHTOBaHii IUCKYCli, po-
3OUIATH MIHHOCTI KOJIEKTUBHOT
Ta HAayKOBOi eTHMKU Yy cdepi

TSAX Ta MiJ 9ac 3aXUCTy OOUMCITIOBAIILHUX JIA0OPATOPHUX Ta
IHIUBINYIbHUX PO3PAXyHKOBUX 3aBJaHb, BITYyBa€ TEBHI
CKJIATHOCTI Yy MOSICHEHH1 (axiBII0 Ta KOJeraM MEBHHUX MO-
pOOHITH Ta OKPEMHX acleKTiB mpodeciitHoi mpobieMaTuKu

60-74% — CTyIEHT NPUIYCKAETHCA ICTOTHHUX JIOTIYHUX MO-
MIJIOK B apryMeHTallii BIACHOI MO3MIlii, BUSBISIE€ HEJOCTAT-
HIO IHIIIaTHBY /0 y4acTi y JIUCKYCIX Ta 1HIUBIAyaJbHUX
KOHCYJBTAIlISAX 32 HAABHOCTI CKJIQHOCT1 Y BUKOHAHHI J1a00-
paTopHUX Ta IHAMBIAYaJbHHUX 3aBJaHb; BiAYyBa€ ICTOTHI
CKJIAJTHOCT1 TIPH MOSICHEHH1 (axiBiio ado HedaxiBIlO OKpe-
MHX aCMeKTiB MpogeciitHoi mpoOieMaTHKH

MmeH1ie 60% — cTyIeHT He 3AaTHUN NMPOJIEMOHCTPYBATH Bijlb-
HOTO BOJIOJIIHHS JIOTIKOIO Ta apryMEHTaLlI€l0 Yy BUCTYMax, HE
BUABIISAE 1HILIATUBU 10 ydacTi y mpodeciiiHiii auckycii, 10
KOHCYJIbTYBaHHSI 3 TIPOOJICMHUX THTaHb BUKOHAHHS JIabopa-
TOPHUX Ta 1HAMBIAYaJIbHHUX 3aBJaHb, HE 3[JaTHUH MOSCHUTH

NPHUKIAJHUX 3aralbHOHAYKO- |He(axiBLIO CyTh BIAMOBIIHHX Npo0ieM HpodeciiiHol Aisib-
BUX JIOCJIIJ)KCHb HOCTI; BUSIBJISIE 3HEBAry 10 €TUKH HAaBYAJILHOTO IPOIIECY
[TcuxomMoTOpHi: 75-89% — cTyIEHT NPHITYCKAETHCS TICBHUX MMOMHIIOK y CTa-

® CTYICHT 3JaTHHA caMmoc-
TIMHO TPaIOBaTH, PO3POOIIATH
OpUTIHAIBHI BapiaHTH iHAWBI-
IyaJbHUX pIlIeHb, BIIEBHEHO
Ta KBali(iKOBaHO 3BiTyBaTH
PO HUX;

® CTYACHT 3JIaTHUU CIOKIN-
HO Ta 30CEpE/KEHO CIIiTyBaTH
METOAMYHUM  MiJX0JaM  JI0
MPUKIATHUX PO3PAXYHKIB;

® CTYJEHT 3IaTHUN MOBHOIO
MIpPOIO KOHTPOJIFOBATH PE3yiib-
TaTU BIACHHUX 3yCHJIb Ta HaMa-
raTucsi ONTHUMAIILHO KOPHTY-
BaTH CBO{ BIIACHI 3yCHIUIS

HIAPTHUX METOJUYHUX MiJX0JaX Ta BiIYyBA€ YCKJIATHCHHS
npu X Moamdikailii 3a 3MiHM BHUXIIHHX yMOB HaBUYAJIBHOI
ab0 nmpukiIagHOi cuTyanii

60-74% — cryneHT BiguyBa€ YCKJIaTHEHHS HpU Moau(ikamii
CTAaHIAAPTHUX METOJMYHUX MIJAXOAIB 3a 3MIHM BHXIJIHHX
YMOB HaBUaJIbHOI 00 MPUKIAIHOI CUTYaIlll

MeHIie 60% — CTyIeHT He3JaTHUN CaMOCTINHO 31HCHIOBATH
MOIIYK Ta OMPAIIOBAHHS METOMIB Ta aIrOPUTMIB PO3B’I3aHHSI
JETEePMIHICTUYHUX, HMOBIPHICHUX, CTATUCTUYHUX Ta CTOXaC-
TUYHUX 3aJ]1a4, BUKOHYBATH 1HAMBIAYyalbH1 3aBJaHHS, MPOSIB-
7€ O3HAKHM aKaJeMIYHOi HeAOOpPOYECHOCTI MPH MiJATOTOBII
IHIMBIIyaIbHUX 3aBJaHb Ta BUKOHAHHI KOHTPOJILHHX POOIT,
He copMOBaH1 HABUYKH CAMOOIIIHKU Pe3yIbTaTiB HAaBYAHHS 1
HAaBUYOK MIKOCOOMCTICHOI KOMYHIKAIIl 3 MPUHHATTS JOIO-
MOTH 3 BUIIPABJICHHSI MIOTOYHOI CUTYaIlii

4.4. Kpurepii OI[IHIOBaHHS TPOTrpaMHUX Pe3yJbTaTIB HABYaHHS ISl KypCOBOL

pobotu
Kpurepii oriHIoBaHHS KypCOBOi poO0TH MakcumanbHa
KUTBKICTH OaiiB
OdopmneHHs KypcoBoi poOOTH BiMOBIAA€ CTAHAAPTUZOBAHUM BUMOTaM. 5

OCHOBHI HEIOMIKHU: MEPEBUILEHHS 00CATY; MIPUQT Ta IHTEPBA HE BIJIMOBIAAIOTh
BCTAHOBJIGHUM BUMOTaM; BIJICYTHSI HyMepallisi, 3arojIoBKH; HEIpaBUIbHE 0Qop-
MJIEHHSI IU(POBOTO Ta LIFOCTPATUBHOTO MaTepialy, 10J1aTKiB TOLIO

Pecdepar 1 BcTyn BiANOBIIAIOTh CTaHIAPTHUM BUMoOraM. OCHOBHI HENOJIIKH: pe- 5
depar He MICTUTh HEOOXIJHUX €JIEMEHTIB, y BCTYII BIICYTHE OOIPYHTYBaHHS
AKTyaJIbHOCT1 TeMH Ta ii 3HAYYIIOCTi; HE BU3HAYCHI METa Ta 3aBJaHHS, 00 €KT,
MpEeMET 1 METOIU AOCTIKEHHS, iH(hopMaIlliiiHa 6a3a KypcoBoi poOOTH TOIIO

55

OcHOBHA YacTHHA KYPCOBOTO MPOEKTY BiAMOBIA€ HASSBHUM BHMOTaM.
OcHOBHI HEZTOIKH (3 YpaxXyBaHHSIM CHEU(DIKK TEMU 1 3aBAaHb POOOTH): BIACY-
THI TTTMOMHA, BCEOIYHICTH 1 MTOBHOTA BUKIIAJICHHS] TECOPETHYHOTO MaTepialy; He




MOKa3aHi JAUCKYCIHHI MHUTaHHS, BIICYTHIM OIS JIiTEpaTypH TOMIO, BiACYTHii
TaOJIMYHHUKN Ta LTIOCTPATUBHUN MaTtepian abo MOoro aHaji3; BUKOPHCTaHI 3acTa-
piri naHi; HaBeneHI JaHI HE MOB’S3aHi 31 3MICTOM TEKCTY POOOTH; HAsBHICTH
MMOMUJIOK Y PO3paxyHKax; HEIOCTaTHS BIPOTIIHICTh 1 HAAIWHICTh JETEpPMiHIC-
TUYHOTO Ta HMOBIPHICHO-CTATUCTHYHOTO OOTPYHTYBAHHS TOIIO

BucHOBKH KypcoBOi pOOOTH Bi/IMOBIIAIOTH AIFOUYUM CTAaHAAPTHUM BUMOTAM.
OCHOBHI HEJIOJIIKK: BUCHOBKH HE MAlOTh 3B 3Ky 3 pe3yJbTaTaMu JOCIHIKSHHS
Ta WOro 3aBJaHHAMH; HE MiJABEJCHI IMJACYMKH Ta BIJACYTHS JHCKYCisi-
0OTrOBOpPEHHS 32 BCiIMa BUCBITJIECHUMH HNUTAHHSAMH Ta PO3JUIaAMHU; MAOTh MicCIle
MTOBEPXOBHI aHaJII3 1 HEJOCTATHLO OOIPYHTOBAHI BUCHOBKH TOIIIO

10

Crucok BUKOPHCTAHUX JDKEPEN BIAMOBIAE CTAHIAPTU30BAHUM BUMOTaM.
OcHOBHI HEIOIKH (3 ypaxyBaHHAM cHelu(iku TeMH 1 3aBJaHb poOOTH): HEO-
CTaTHii piBeHb iH(OpMAaIiiiHOrO 3a0e3MeveHHs; HENpPaBUIbHO O(OPMIICHUH;
BIJICYTHS 3aKOHOJaBYa 0a3a; 3acrapisia nepioAnyHa JiTeparypa TOIlo.

Bcvozo 3a pesynomamamu peyensysanms

80

JleMOHCTpalliss PO3YMIHHS TEOPSTUYHHX OCHOB TEMH JOCIIKCHHS, CTYIICHIO
BOJIOJIHHS TIPAKTHYHUMH aCIIEKTaMH TEMH JOCIIHKCHHS, CIIPOMOXKHOCTI ap-
TYMEHTYBAaTH BJIACHY TOUKY 30pYy IIOJA0 MpoOieM 1 HUISAXiB iX BUPIIICHHS Bij-
MOBIHO JI0 TEMAaTUKH JaHOi poOOTH, B T.4. B XOJi HAJaHHS JOKJIQJHUX Ta ap-
T'YMEHTOBAHMX BIJNOBiIeH HA EPEeBaXKHY OUIBIIICTh 3alUTaHb YICHIB KOMICIT

20

Bcwoeo 3a pesyiomamamil 3axucnity

20

Bceboro 3a pe3yJbTaTamMu penieH3yBaHHS i 3aXMCTy

100

V 3ACOBU OIIIHIOBAHHA

Ne | Ha3zpa i kopoTkuii 3MiCT XapakTepucTUKa 3MICTY 3aC001B OL[IHIOBAaHHS

KOHTPOJIBHOI'O 3aX00y

1. 3aXUCT  PO3PaxyHKOBO- |e  ONUTYBaHHs 3a TEPMIHOJOTIYHUM Marepiaaom, IO Bii-

rpadigHuX poOiT MoBiZae TeMi poOOTH;

IAHUX 3aBJaHb;

®  OIIIHIOBAHHS aKTMBHOCTI Y4YacTi Y TUCKYCISX

® OILIHIOBaHHS apryMEHTOBAHOCTI 3BITY Mpo po30ip curya-

2. InvBinyanbHE 3aBIaHHA |e  MMCHLMOBHMH 3BIT NPO BUKOHAHHS IHAMBIAYaJbHOrO 3a-

BJIIaHHS,

e OI[IHIOBAHHSA CAaMOCTIMHOCTI Ta SIKOCTI BHKOHAHHS 3a-
BJIaHHS B XOJ1 3BITY-3aXUCTY Ta CiBOECI M

3. MopayneHi  KOHTPOIIBHI |e  cTaHAapTH30BaHi TECTH;
po6otu ® AHAJIITUYHO-PO3PAXyHKOBI 3aBJaHHS;
[TincyMKoBHI KOHTPOJIb e  CTaH/JapTH30BaHi TECTH;

®  AHAJITUYHO-PO3PAXYHKOBI 3aBJaHHS;
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