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[ 3BAT’AJIBHI ITOJIOXXEHH A

1.1 AkTyasibHICTh BUBYEHHS UCHUIUIIHU «IIporpamMua oOpoOka HayKOBHUX
JOCIIIDKEHBY Y 3B’SI3KY 13 3aBJIaHHSAMHU MPOdECiitHOT AISTLHOCTI Ta HABYAHHS.

[Iporpamua oOpoOka HaykoBux pochimkenb (IIOHJ[) — ue HaBuanbHa
TUCITUIUTIHA, TIOB’s3aHa 13 TEOpI€0 Ta TPAKTHUKOK MIMPOKOMACIITAOHOTO
3aCTOCYBaHHS OOYHCIIOBAIBHUX MOKJIMBOCTEH BIIBHOTO HAYKOBO-TEXHIYHOTO
MPOrPaMHOTO 3a0€3MEUYCHHS 10 PO3POOKU MPOCTUX Ta €(EKTHUBHUX AITOPUTMIB IS
MaTEMaTHYHOTO MOJICIIOBAHHS Ta Bi3yaii3alli JETEepMIHICTUYHHX, HMOBIPHICHHUX,
CTATUCTUYHHX Ta CTOXACTUYHUX MOJCNCH y TMPHUKIAAHUX KOMIT IOTEPHUX 3a/1adax
cydyacHoi HaykoBoi auHamikd. CydacHa HayKoBa JMHAMIKa OXOIUTIOE IHUPOKHIMA
CHeKTp iH(OpMaIiifHO-O0UNCTIOBATPHUX 3a4a4 Ui TEXHIYHUX-Ta-COLiaTbHUX
IPOIECIB 1 CUCTEM Yy TaKMX MDKIMCIUIUTIHAPHUX Tady3siX SIK JIaTaloris, HayKoBa
MPOAYKTHBHICTh, HAYKOBU MEHEIKMEHT, 1H)KEHEpisi 3HaHb, HAYKOBUW MaOIIINHT,
HayKoOMeTpisi, 610miomMeTpis, iHPpopMeTpisi, BEOOMETpIsl, a TaKOXK MpsiMI Ta 0OEpHEHI
3a7a4i  MYJIbTHIMCIUIUTIHADHUX HAYKOBO-TEXHIYHUX 00uYncieHb. (OCHOBHUMH
METOJaMH TMPOTPaMHOT OOpPOOKH HAyKOBHX JOCTIHDKEHh € METOMHM MPHUKIATHOTO
MYJIBTHAUCIMIUTIHAPHOTO MAaTEeMaTUYHOTO MOJICNIIOBAHHS Ta 0araTOpiBHEBOTO
HayKOBO-TEXHIYHOTO KOMIT FOTEPHOTO TIPOTrpaMyBaHHSI.

MeToau, KOHIEMIT, MIIX0I1, METOJUKH Ta KOMILJIEKC BIJIOBIIHUX MOJEIIEH,
Kl BUBYAIOThCA B aucruiuiidi «[IporpamHa o0poOka HAyKOBUX JIOCIIIKEHBY,
ITUPOKO 3aCTOCOBYIOTHCSA IS HABUAJIbHO-METOJUYHOTO BHKJIAJCHHSI OCHOBHUX
MOJIOKEHb CKJIAQJHUX TEXHIYHUX-Ta-COLIaIbHUX MPOIECIB CydyacHOI HAyKOBOI
muHamikd. HaBuanbna mucnumuiina I[IOHJ[ Mae Ha wMeti gk iHdopMariifHo-
MaTeMaTHYHE O3HAMOMJICHHSI CTApIIOKYPCHUKIB KOMIT FOTEPHUX CIeliaJbHOCTeH 13
0araTopiBHEBOIO Ta MYJbTHAUCIUILIIHAPHOIO CHEpor0 HAYKOBUX JOCIIIXKEHb, TaK 1
HaJaHHS CTYyJeHTaM €(QEeKTUBHOIO I1HCTPYMEHTApil0 y BUIJISAIAI PO3PaAXYHKOBO-
OOYHCITIOBAILHUX METOJUK Ta TPUKIATHUX KOMIT IOTEPHUX AJITOPUTMIB B paMKax
IIMPOKOTO 3aCTOCYBAaHHS OOUYMCITIOBAIHHUX MOXKIMBOCTEH CY4acHHX BHCOKOpPiIBHE-
BHX MOB Kay3aJIbHOTO Ta aKay3aJIbHOIr0 MPOrpaMyBaHHSI.

1.2 Mera aucuumiminn «lIporpamHa oOpoOka HayKOBUX JOCHIIKEHB» —
(dbopMyBaHHSI KOTHITUBHUX, a()eKTUBHUX Ta MOTOPHUX KOMIIETEHI[I B MYJIbTHUIUC-
IUIUTIHAPHINA cdepl 3acTOCyBaHHS MAaTEMaTHYHMX METOMAIB CydacHOI HayKOBOI
AMHAMIKK Ta MPOAYKTUBHOCTI y MpOQeciiiHiil AisIbHOCTI MailOyTHHOTO HAYKOBIIH,
OMaHyBaHHS Ta BIIACHOI PO3POOKH MIMPOKOTO CHEKTPY JAETEPMIHICTHUHUX,
WMOBIPHICHUX, CTaTUCTUYHUX Ta CTOXAaCTHYHUX MOJEJeH TEeXHIYHO-COIllaJbHUX
HAyKOBUX TIPOLIECIB Ta CHCTEM, a TaKOX YCIIIIHOI TPHUKIAJHOI peanizamii
KOMIT'IOTEPHUX QJTOPUTMIB 13 BHUKOPHUCTaHHSIM OOYMCIIOBAIBHUX MOKJIMBOCTEH
CY4YaCHUX MOB MPOTPaMyBaHHA Ta ICHYIOUOTO BUIBHOTO MIPOIPAMHOT0 3a0€3MeYeHHS.



1.3 3aBnanns auciuiniinu «IIporpamaa oOpoOKka HayKOBUX JTOCTITKEHbY:

— O3HAMOMJICHHSI CTapIIOKypCHUKIB 13 PI3HOMaHITHUMU HamnpsMaMu Ta
METOJI0JIOTIE0 TOCTIHKEHHS HAYKOBOT JMHAMIKHY Ta MPOYKTUBHOCTI;

— HaBYaHHS MaHOyTHIX (axiBiiB 13 iHOOPMALIMHUX TEXHOJIOTIH MPAKTUIHOMY
BUKOPHCTAHHIO TIPUKIAIHUX MAaTEMaTUYHHUX, TOOTO KIJIbKICHUX, METOMIB JUIA
noOy/I0BU IIUPOKOTO CIEKTPY ACTEPMIHICTUYHHUX, HMOBIPHICHUX, CTATUCTUYHUX Ta
CTOXaCTHUYHUX MOJIEJIeH TeXHIYHO-COI[IaIbHUX HAayKOBUX IMPOLECIB Ta CUCTEM Y BCIX
rajy3six HayKoBOI IMHAMIKH Ta IPOAYKTUBHOCTI;

— O3HAMOMJICHHSI CTYJIEHTIB 13 WMOBIPHICHO-CTATUCTUYHUMH 1HIUKATOPAMHU Ta
1HAEKCaMU JIJIsl BpaxyBaHHsI Ta KUTbKICHOTO ONKCY HAYKOBOT MPOJTYKTUBHOCTI;

— O3HAHOMJICHHS CTY/ICHTIB 13 OCHOBHMMH 3aKOHAMH CTATUCTUYHOI MEXaHIKH
Ta BIAMOBITHUMH MaTE€MaTHYHUMU MOJEJISIMHU, TOB’SI3aHUMHU 13 (PEHOMEHOJIOTTYHUM
OTIMCOM HAyKOBOI IMHAMIKH Ta JOCIITHUIIBKOT TPOTYKTUBHOCTI,

— 3a0e3neveHHs (POpPMYBaHHS TMPUKIAJTHUX TEOPETHUYHUX 3HAHb Ta HAOYTTS
NPAaKTHYHUX TPOTPAMHO-OOUYUCITIOBAIPHUX HABUYOK IS YCHIITHOTO TOQIBIIOTO
y3arajlbHeHHs1 Ta TBOPUYOi (PEeHOMEHOJOryHOi (Qopmaiizaiii MOCTaBJIEHUX Ta
HETOCTaBJICHUX 1H(QOPMAIIHO-PO3PAXYHKOBUX 3aBJlaHb, SIKI BUHUKAIOTh Yy PI3HUX
chepax MOBCIKIEHHOI HAYKOBO-TEXHIYHOI aKTUBHOCTI 1HXEHEepa-A0CIIiIHUKA;

— PO3BMHEHHSI y CTapLIOKYpCHUKIB HAaBHUYOK MYJIbTHAUCUHUILIIHAPHOTO
MPUKIAJTHOTO MaTEMAaTUYHOTO MOJICIIOBAHHS 13 IIUPOKUM 3aJIyY€HHSM PO3paxyHKO-
BO-00YHCITIOBAIbHUX MOKIIMBOCTEH CydyaCHUX BUCOKOPIBHEBUX MOB MPOTpaMyBaHHS;

— NOKJAJHUNA JUJAKTUYHUA PO3MIISJl IIUPOKOTO CHEKTPY MPHUKIAJIHUX
TEeXHIYHUX 1H()OpMaLiifHO-00UNCTIOBATFHUX 3a/1a4, TIOB A3aHUX 31 CTATUCTUYHOIO Ta
(E€HOMEHOJOTIYHOI0 JAMHAMIKOI CYYaCHMX HAYKOBHUX JOCHIKEHb Ta HAyKOBOI
OPOAYKTUBHOCTI AJI BCIX MYJIbTHIMCHUIUTIHAPHUX OOJACTe JIIOACHKOI HAyKOBO-
TEXHIYHOI JISJIbHOCT1 Ha PIBHI 1HXKEHEPA-OCTIHUKA Ta HAYKOBOT'O MEHEHKEPa;

— HaOyTTS CTYACHTaMH MPAKTUYHUX HABUYOK Kay3aJbHOI'O Ta aKay3aJbHOTO
QITOPUTMIYHOTO MUCIICHHS Ta (OPMYBaHHS JOJATKOBOI apryMeHTaIlil Mpy pailioHa-
JbHOMY BHOOpI PEIEBAHTHUX YHCEIBHUX METOJIB KOMII FOTEPHOTO PO3B’sSI3aHHS
NPUKJIATHUX JCTEPMiHICTUIHUX, WMOBIPHICHUX, CTAaTHCTUYHUX Ta CTOXaCTUYHHUX
Mozenei y iHdopMaliitHo-00YUCTIOBAIBHUX 3aa4aX (PEHOMEHOJIOTIYHOT TUHAMIKH
CKJIAJIHUX TEXHIYHO-COLIaJbHIUX HAYKOBUX MPOIECIB T CUCTEM;

— 3a0e3medeHHss 0a30BOTO PIBHSA PO3YMIHHS Ta YCBIIOMJICHOTO 3aCTOCYBaHHS
CTapUIOKYpPCHUKAaMU HaOyTHMX HOBUX 3HaHb, YMiHb Ta HaBHYOK ILUISIXOM PO3POOKU
Kay3aJbHUX Ta akay3ajJbHUX KOMII'IOTEPHUX aJrOpUTMIB Ta TMpPH CKIAJaHHI
NPUKIAJHUX PO3PAXYHKOBHX TMpPOrpaM 13 3aCTOCYBaHHSIM  OOYHMCIIOBAIBHUX
MOKJIMBOCTEH Cy4YaCHHMX MOB MpPOTpaMyBaHHS JUIsl IPOBEIEHHS KOMII IOTEPHUX
EKCIIEPUMEHTIB B TMpPOLECI 1HAUBIAYaJbHOTO BHBYEHHS CTYJEHTaAMH CKJIaTHUX
NPUKIATHUX 33/1a4 HAYKOBOT IMHAMIKH Ta HAYKOBOI IPOAYKTHUBHOCTI.

— noaTKkoBe (DOPMYBAaHHS Y CTapIIOKYPCHHUKIB 3/IaTHOCTI JO IMOCIITOBHOIO 1
JIOTIYHOTO MHCJICHHS Ta HJIEXKHOro PiBHA 1H(POpMaIiiHO-00UHCIIOBAIBLHOT
KYyJIbTYpH, a TaKOX 3a0e3MeUYeHHs PO3IIMPEHHS MPOdeCciiiHOTO0 HaAyKOBO-TEXHIYHOTO
Kpyro30py iHKeHepa-I0CIiTHUKA.



1.4 TlepenymoBu 1uisi BUBUEHHS nucuuiuiind «IIporpamua o0poOka HayKOBUX
JOCIIJKEHBY: TOINEpPeAHE BUBUCHHS CTYJACHTaAMU JMCLUMILIIH «Bullla MaTeMaTUKay,
«Teopis iiMoBipHOCTE», «MaremMaTuyHa CTaTUCTHKa», «JlUCKpeTHa MaTeMaTHKay,
«HucenbHl MeToam», «MaTeMaTU4YHI METOIU AOCHKEHHs omnepartliity, «CucremMu
KOMIT'I0TepHO1  anredpu», «OCHOBU HAYKOBUX JAOCHIIKeHBbY, «lHTenekTyanbHa
BJIACHICTH» Ta «MeTo10JI0T1s Ta OpTaHi3allis HAyKOBUX TOCIIHKCHD.

1.5 MoBa BUKIIaIaHHS: YKpPaiHCHKA.

1.6 O0cAr HaBYaNBHOI TUCHUILUTIHA Ta HOTO PO3MOJLI 3a BUAAMH HAaBUAJIbHHUX
3aHSITh:

- 3aranpHui 00csT ctaHoBUTH 90 roauH / 3,0 KpeauTiB, B T.4.:

- neHHa ¢opMa HaBuaHHS: Jiekiii — 20 roguH, npaktuuHi — 10 roauH,
caMoOCTIiifHa po0oTa CTyJIeHTiB — 60 TOJIUH; KypcoBa poOOTa — HE TUIAHYETHCS.

- 3a04yHa (hopMa HaABYAHHA: JEKIii — 4 TOAMHU, MpakTu4dHi — 0 ToAuH,
caMOCTIiifHa po0oTa CTYJIeHTiB — 86 roJIMH, KypcoBa po0OTa — HE IIAHY€ETHCS.

IT ITPOI'PAMHI PE3VJIbTAT HABYAHHA

Y pesynbrari BUBYEHHS HaByanbHOi aucuuruiiau «lIporpamua o6poOka
HAyKOBHUX JIOCHIJKEHb» CTYACHT MOBHHEH NPOJAEMOHCTPYBAaTH [OCTAaTHINA pIBEHb
c(hOpMOBAHOCTI HACTYITHUX MPOTPAMHUX PE3YJIbTaTiB HABUAHHS.

B y3aranbHeHOMy BUTIISI iX MOKHA HABECTH HACTYITHUM YUHOM:

Y KoZHimueHiil chepi

CTYJICHT 3/IaTHUI POJIEMOHCTPYBATH:

— 3arajbHe pO3yMiHHS, YCBIJOMIJICHHS Ta MPAaKTUYHE TBOPYE BUKOPHUCTAH-
HS TIPUKIIAJHUX €BPUCTUYHHUX MPUHOMIB aHANI3y, CUHTE3Yy, aHaJI3y 4Yepe3 CHUHTE3,
kiacudikaii, y3araJabHEHHS, CHCTeMAaTH3allil Ta TeHEpYBaHHs acolialii ToIo;

— CTIMKy I1HAMBIAyaldbHY 3JaTHICTh 10 abcTpakTHOro iHGOpMaLiiHO-
MaTEMaTHYHOTO MHUCIICHHS, KOHCTPYKTUBHOTO 1H)KEHEPHOTO YSBICHHS, IOITYCTUMOTO
EKCIIePUMEHTAJIbHO-TEOPETUUHOTO  y3araJlbHeHHs, YCHIIIHOI OaraToiTepaTUBHOI
OTIOCEPEIKOBAHOCTI OJIEP’)KYBaHUX HOBHMX 3HaHb, KPUTHYHOTO aHANI3y 00’ €KTUBHUX
nepeBar Ta HasiBHUX HEAOJIKIB ICHYIOUHX MIIXO01B Ta MOJeNiel, TBOPUOI OI[IHKH Ta
CaMOCTIMHOTO CHUHTE3Y HOBUX OPUTTHAJIBHUX 17IeH, METOJUK Ta MPOIO3HIIIH;

— BIIEBHEHY CIIPOMOKHICTh [0 JOKJIATHOTO, ajie JO0 T[EBHOI MipH
0OMEKEHOTO aHAITUYHO-IHPOPMAIIIHHOTO TMOIIYKY, YBa)XXHOrO OOpOOJICHHS Ta
MOPIBHSUIBHOTO aHai3y JOCTYMHOI HAYKOBO-TEXHIYHOI 1HPOpMAIIiT 3 pi3HUX JHKEPET,
10  IHAMBIAyaJIbHOI  MOOYJOBM  JIOTIYHUX Ta  MOCHIJOBHUX  BHCHOBKIB,
YCBIIOMJIGHOTO BHKOPHUCTaHHS PI3HOMAHITHOTO MaTeMaTH4HOro ¢opmaiizMmy Ta
KOMIT'IOTEPHOTO CHHTAKCHCYy B paMKaxX 1HAWBIAYaJIBbHOTO TIPOTPECy MO0
3arajJbHOr0 PO3YMIHHS, 3aCTOCYBAaHHSI Ta TBOPYOIO MEPEOCMUCIICHHS MPUKIATHUX
JAETePMIHICTUYHHUX, IMOBIPHICHUX, CTATUCTUYHHUX Ta CTOXAaCTUYHHUX MOJIETICH;



— 3IATHICTh 1O MAaTEMaTUYHOTO Ta JIOTIYHOTO MHCIIEHHS, aJeKBATHOTO
pO3yMiHHS, (OpMYJIIOBAHHS, IHTEpHpeTarii, JomycTuMoi Moaudikamii Ta
3aI[iKaBJICHOTO JOCIIPKCHHSI JEeTePMIHICTUYHUX, WMOBIPHICHUX, CTaTUCTUYHUX Ta
CTOXaCTHYHUX MAaTEMaTUYHHUX MOJIEICH TEeXHIYHO-COIliaTbHUX TPOIECIB Ta CHCTEM
HAyKOBOI AMHAMIKH Ta JOCTITHHUIIFKOT TPOIYKTUBHOCTI, 30KpeMa IUCKPETHUX Ta
HENepepBHUX (PEHOMEHOJOTIYHUX MaTeMaTUYHUX MoOJeJe, OOrpyHTOBYBAaHHS
parioHaTbHOTO BUOOPY €(PEKTHBHMX METOMIB 1 MIAXOMIB Il Kay3aJlbHOTO Ta
aKay3aJlbHOTO PO3B’S3yBaHHS TEOPETUYHUX 1 TMPUKIAJHUX 337ad B Talysi
KOMIT IOTEPHUX HayK, IHTEPHPETyBaHHsS OTPUMAHUX IpadivyHUX, YUCETbHUX Ta aHaMi-
TUYHHUX PE3YJIbTATIB B PI3HUX LIJTHOBUX MPEIMETHHUX Taiy3siX (HayKOBO-TEXHIYHOTO,
iH(opMariitno-616miorpadiuHoro, 010MEIMYHOIO, JIIHTBICTUYHOTO, €KOHOMIYHOTO,
COILIIaTbHOTO, OCBITHBOTO, MUCTEIILKOTO, TyMaHITAPHOTO MPU3HAYECHHS, TOIIIO);

— 31aTHICTb HaMaraTucs MOCTIMHO BUWUTHUCS, TOCIIJIOBHO, HAIMOJETIUBO 1
IIJIECIIPSIMOBAHO OBOJIOAIBATH CYYaCHUMH 1H(QOpMAIIHHO-TEXHIYHUMU 3HAHHSIMH,
MPUKIATHIMU MAaTeMAaTUYHUMUA MOJICISIMU JTUHAMIKH Ta MPOAYKTHBHOCTI HAYKOBUX
MpOIIECIB Ta CHUCTEM, pPEJIEBAHTHUMH MOBaMHU €(PEKTUBHOTO KOMII IOTEPHOTO
mporpamMyBaHHs, 00’€KTUBHO OIIIHIOBATH Ta BIATIOBIAAIBHO 3a0e3MeuyBaTH SKICTh
BUKOHYBaHUX PO3PaXxyHKOBO-O0UHCIIOBAILHUX Ta JIAOOPATOPHUX POOIT;

— BIICBHEHE BMIHHS aJ€KBaTHO, PEJICBAaHTHO, IOCTIOBHO Ta TBOPYO
3aCTOCYBaTH  JETEPMIHICTHYHI, HWMOBIPHICHI, CTaTUCTUYHI Ta CTOXaCTUYHI
MaTeMaTU4H1 MOJIEJNl TeXHIYHO-COIiaIbHUX MPOIIECIB Ta CUCTEM HAYKOBOI JTUHAMIKH
Ta JOCJIIHUIILKOI MMPOAYKTUBHOCTI BIAMOBITHO /10 HASBHUX 00’ €KTUBHUX TEXHIUHHUX
YyMOB, B SKUX Hapa3l (QYyHKIIOHYIOTh ICHYIOYl 00’e€kTu 1HGoOpMaTU3aIli Ta
KOMIT'IOTepi3allii B  PI3HUX  TPEAMETHUX  Taly3saX (HaAyKOBO-TEXHIYHOTO,
iH(opmMariiitno-616miorpadiuHoro, 010MEIMYHOIO, JIHTBICTUYHOTO, €KOHOMIYHOTO,
COIIAIBHOTO, OCBITHBOT'O, MUCTEITHKOTO, TYMaHITaAPHOTO MPU3HAYCHHS, TOIIIO);

— BMIHHSA  TpPaMOTHO  OOpoOIsITH,  3INAJKyBaTH, IHTEPIIONIOBATH,
ampPOKCUMYBATH, BI3yali30ByBaTH, TIYMAauyuTH Ta Yy3araJbHIOBAaTH OTPUMAaHI
YuCelNbHI, rpadiuHi Ta aHaJITHYHI Pe3yJbTaTH, aHa/3yBaTH, MEPEOCMUCIIOBATU Ta
IPEACTABIIATH X ISl IIUTLOBOT ayIUTOPii Ta HerpodeciitHOro 3araity, OOTpyHTYBaTH
3ampOIOHOBaH1 iH(OpMaIIiiTHI PIIlIEHHS Ha CYy4aCHOMY HayKOBO-T€XHIYHOMY PiBHI;

— BMIHHSI BUKOPHUCTOBYBATH, PO3POOIISITH Ta JOCTIKyBaTH MaTeMaTHUHI
METOJM Ta aNTOPUTMU OOPOOKM HAYKOBUX JAHUX 13 3aCTOCYBAaHHSM OOYHCITIOBAJIb-
HUX MOKJIUBOCTEH Cy4aCHHUX MOB Kay3aJbHOTO Ta aKay3ajJbHOTO MPOrpaMyBaHHS.

6 aghekmueniil cgpepi

CTYACHT 3JaTHHM:

— KPUTHUYHO OCMHUCIIIOBATH JICKIIMHUN Ta TMO3ICKIIMHUN HaBYaJIbHO-
paKTUYHHUI MaTepiaj; BiJIbHO, KOMIIETEHTHO, MTOCJIIIOBHO Ta parlioHAILHO OyIyBaTH
BJIACHY apTryMEHTaIlil0; 3aCTOCOBYBAaTH BHBUCHI JIETEPMIHICTHYHI, HWMOBIPHICHI,
CTATUCTUYHI Ta CTOXAaCTUYHI MaTeMaTUYH1 MO/IEJ1 TEXHIYHO-COIIaJIbHUX MPOIIECIB Ta
CHUCTEM HAayKOBO1 JMHAMIKH Ta JOCTITHUIIBKOT MPOJYKTUBHOCTI JO BIAMOBIIHUX
1H(pOopMaIITHO-TIPAKTUYHUX 3a/1a4 CYYaCHUX KOMIT FOTEPHUX HAYK;



— YCHIIIHO PO3B’SI3yBaTH MPUKIAJAHI OOYMCIIOBAIBHI 3a7a4yi HAyKOBOI
JAMHAMIKK Ta JOCITiAHUIIBKOI MPOAYKTUBHOCTI IIISIXOM 3aCTOCYBaHHS PO3paXxyHKOBO-
OOYHCITIOBAILHUX MOJKJIMBOCTEH CydacHHX MOB Kay3aJbHOTO Ta akKay3ajJbHOTO
nporpaMyBaHHS, a TaKOoX 0araTopiBHEBOTO BHUKOPHCTAHHS CYYacHHX CHCTEM
KOMIT FOTEpHOT anredpu Ta Kidep(hi3MuHOTO MOJIEIIOBAHHS B paMKaX BHUKOPUCTAHHS
NEPCOHANTBHUX KOMIT IOTEPIB, peai30ByBaTH BUCOKOIPOIYKTHBHI XMapHI OOYHC-
JIEHHS Ha OCHOBI Cy4acCHUX 1HTEPHET-CEpPBICIB Ta IHPOPMALIIITHUX TEXHOJIOT1;

— CIIUJIKYBaTUCA SK JICP’)KAaBHOI YKPAlHCBKOIO, TaK 1 MIXKHApPOJIHOIO
aHTJIACHKOI0 MOBaMH SIK YCHO, TaK i TUCHMOBO;

— pPEeryJIIpHO CHIiBMOpAIIOBATH 13 1HIIMMHU CTYJICHTaMU Ta BHUKJIaJauyeM B
mporieci OOroBOpEeHHS MPOOJEMHMX MOMEHTIB Ha JIEKI[IWHUX, OOYHCITIOBAIBHUX
Ja00paTOPHUX Ta MPAKTUYHUX 3aHSTTAX, IPU BUKOHAHHI Ta 3aXUCTI 1HAUBITyaJIbHUX
PO3paxyHKOBHX 3aBJaHb; IHIIIIOBaTU Ta OpaTH ydacTh y MPEAMETHIA AUCKYCii 3
NPUKIAJHUX MUTaHb HaBuajdbHOi mucHumiiind «lIporpamua 00poOka HayKOBUX
JOCTIIKEHBY, MOBHOIO MIPOIO PO3JILISATH LIIHHOCTI KOJIEKTUBHOI Ta HAYKOBOI €TUKH.

Y ncuxomomopHuiii chepi

CTYAECHT 3JaTHUM:

- CaMOCTIMHO aHaI3yBaTH 1 OIL[IHIOBATH MPHUKIAJHI MaTeMaTH4YHI METOIN
Ta KOMIT FOTE€pPHI aJITOPUTMHU YHCEJILHOTO PO3B’s3yBaHHs 1H(OpMAIITHUX 3aB/IaHb;

— 3aCTOCOBYBAaTM MAaT€MaTW4HI METOIM Ta Mojedl (PEeHOMEHOJIOT1YyHOT
HAYKOBOI JMHAMIKHU Ta MPOJTYKTUBHOCTI Y HAYKOBO-TIPAKTUYHUX CUTYaLlIfX;

— KOHTPOJIIOBATH PE3yJIbTaTH BIACHUX 3YCHIIb B HaBUaJIbHOMY IPOLIECI Ta
KOpUTyBaTH (3a JIOMIOMOTOI0 BHKJIaaaya) Il 3yCHJUIA JJs JiKBiAauii mpoOuliB y
3aCBO€HHI HaBYAJILHOTO MaTepiaily abo opMyBaHH1 yMiHb, BMIHb Ta HABUYOK;

— CaMOCTIHO 3A1MCHIOBATH MOILIYK, CHUCTEMATHU3allll0, Yy3arajJbHEHHS
HaBYAJIbHO-METOAMYHOIO MaTepiairy, po3poOJsiTd BapiaHTH pPO3B’sA3yBaHHS 3aBlIaHb
i1 0OMpaTh HANOIBIN palliOHANIBHI 3 HUX.

dopmysroBaHHS CHEIIaNbHUX PE3YNbTATIB 13 iX PO3MOMLIOM 332 TEMaMH IMPe-
CTaBJICHI HUXKYE:

Tema 3MiCT IPOrpaMHOro pe3yabTaTy HaBYaHHS

1 YV koenimueniii cgpepi:
CTYJACHT 31aTHUMI

® TIPOJAEMOHCTPYBaTH PO3yMiHHSA 0a30BUX O3HA4YEHb, MOHSTH, KOHIIEMIIN, TEOPEM,
BIJIMOBITHOTO MAaTEMAaTHYHOTO Ta KOMIT I0OTEPHO-AJITOPUTMIYHOTO CHHTAKCHCY, a TaKOX
NPAaKTUYHOI HAYKOMETPHYHOI IMIUIEMEHTallii OCHOBHMX Ta JOJATKOBUX CYYaCHHUX
WMOBIpHICHO-CTATUCTUYHUX  IHJEKCIB,  IHIMKATOPiB, METPUK 1  TIOKa3HHKIB
HAYKOBOi TMPOAYKTHBHOCTI OKPEMHX HAyKOBIIB, HAyKOBO-JOCTIJHUX Oprasizamii Ta
HayKOBO-IIPAKTUYHMX MEPIOJUYHUX BHJaHb, a TaKOX MPHUKIATHUX CTAaTUCTUYHHUX
XapaKTePUCTHK JOCIITHULBKOT YCIIIIHOCTI B paMKaxX 3acTOCYBaHHS pPO3PaxyHKOBO-
OOYHCITIOBAIBHUX TOTY)KHOCTEH iCHYHOUHMX O010miorpadiuHO-HAyKOMETPUYHUX CHCTEM
TaKWX BU3HAHUX MiKHaponHux BeHaopiB sk Elsevier’s Scopus®, Clarivate Analytics
Web of Science®, Google Scholar® Ta iH.;




Tema

3MiCT IPOrpaMHOro pe3yabTaTy HaBYaHHS

® TOSCHUTH HMOBIPHICHO-CTQTHCTUYHI MPUHIMIN TNPUKIATHOTO MaTEMaTUYHOTO
o0y ayBaHHS IMMAKT (haKTOP-TOAIOHUX HAYKOMETPUYHHUX 1HIUKATOPIB MPOTYKTUBHOCTI,

® JIOKJIQJIHO MPOJEMOHCTPYBATH MPAKTUYHI 3HAHHS OCHOBHHX €TaIliB PO3PaXyHKO-
BO-00YHCITIOBATIBHOT MaTeMaTHYHOI poOOTH 13 MOCIiAOBHOTO MOOYyBaHHS WMOBIPHICHO-
CTaTUCTHYHHUX MOJIEJel OCHOBHUX HAYKOMETPUYHHX iHICKCIB HAYKOBOI MPOJTYKTHBHOCTI
NEePiOANYHUX BHJIAHB Ta JOCIIAHULBKOI YCHIIIHOCTI HAYKOBUX KOJIGKTUBIB;

® TPOJAEMOHCTPYBaTH  3arajbHe pO3yMiHHS, iH(pOpMaIiifHO-HAyKOMETPUYHE
BHUTJIYMA4YeHHS Ta TEXHIYHO-COIAJIbHI IMIUTIKaIi rpadiyHUX Ta YUCETHLHUX PE3yJbTaTiB
nporpamMHoi 0OpoOKH MMOBIPHICHO-CTATUCTHYHUX MoOJENeH IMOakT (aKTOp-moaiOHUX
MMOKA3HUKIB JJIS OI[IHKK HAYKOBOI MPOAYKTHUBHOCTI Ta TOCTIAHUIILKOI YCIIIITHOCTI,

® JIOKJIATHO TMPOJEMOHCTPYBATH 1H()OPMAIIHHO-TEXHOJOTIYHI 3HAHHSA OO
MPAaKTUYHOTO  BUKOPUCTAHHS  OOYHMCIIOBATBHUX  MOXIIMBOCTEH  CydacHMX  MOB
MporpamMyBaHHs Ta HABHOTO BIJKPUTOTO MPOTPAMHOTO 3a0e€3MeUeHHs ISl JTOCIIIKEHHS
Ta YHUCEJILHOTO PO3B’A3yBaHHS 33134 MPOrpaMHoOi 0OpOOKHM Ta KOMII FOTEPHOI Bizyasizarii
BHBYCHOT'O KOMIUJIEKCY WMOBIPHICHO-CTATUCTHYHHX MOJIENEH IMIaKT (aKkTop-moai0HuX
MOKa3HUKIB /7151 OI[IHKK HayKOBOT MPOYKTUBHOCTI Ta TOCIIAHUIIBKOI YCIIIIHOCTI;

8 aghexmueniil cghepi
CTYAEHT 3IaTHUM:

® KPUTUYHO OCMHCITIOBATH JICKI[IHHUMA Ta MO3ICKI[IHHUN HaBYAIbHO-METOMYHHUMA
Marepiai, apryMeHTyBaTH Ha OCHOBI BHBYEHOT'O TEOPETHYHOTO MaTepially, MPaKTHIHO
3aCTOCOBYBAaTH OOYHCIIIOBAIBbHI MOXIMBOCTI Cy4aCHHMX MOB IPOrpaMyBaHHS Ta BUTBHOTO
MpOrpaMHOTO 3a0e3NedYeHH 1] Yac Mo0yI0BU Ta Mpu rpadidHii Bizyai3allli YncenbHuX
PO3B’A3KiB HMOBIPHICHO-CTAaTHCTUYHUX 33734 OOYHUCIEHHS IMIAKT (HaKTop-momaiOHuX
HayKOMETPUYHHUX IMOKA3HUKIB JOCIITHUIIBKOT MPOAYKTHBHOCTI Ta YCIIITHOCTI;

V HCUXOMOMOPHIT chepi:

® CTYJICHT 3/IaTHUM BUKOHATH Ta 0()OPMHUTH OOUYHUCITIOBAILHY J1a0OpaTOPHY POOOTY
a00 1HOUBIAyallbHE pO3PAaxXyHKOBO-TpadiuHe 3aBAAaHHS IIOAO MPOrpaMHOi 0OpOOKH
[IEBHOI'O MACHUBY 3aJaHMX BXIJHMX JIQHMX, YHCEIbHOIO BHM3HAYEHHs Ta TIpadidHoOl
Bi3yauizauii pe3ylibTaTiB PO3B’sA3aHHS MMOBIPHICHO-CTATUCTHYHHUX 3a/1a4 MOJEIIOBAHHS
IMITakT (PakToOp-MoAIOHNX HAYKOMETPUYHUX TOKA3HHUKIB JOCIITHUIIBKOI TPOTYKTUBHOCTI
Ta YCHIIIHOCTI, @ TAKO MPOBECTH JOKJIATHE JOCTIKEHHS PE3Yy/IbTaTiB pO3PAXyHKIB;

V koenimusniii cgepi.:
CTYACHT 3/IaTHUI

® TPOJAEMOHCTPYBAaTH  pO3yMiHHA  0a30BOi  TepMiHOJOrIi,  BIAMOBIIHOTO
MaTeMaTHYHOTO Ta aJrOpUTMIUYHOro (opMmMani3My, a TaKOX HAyKOMETPUYHOT
immmemenTanii A-momioaux ((Hirsch), «ipmenomiOHnx») 3aralbHOBXHUBAHUX CYYaCHHX
HMOBIpHICHO-CTaTUCTUYHHUX TIOKAa3HUKIB HAayKOBOTO BHU3HAHHS IyOJIiKaliii OKpemMHx
HayKOBIIIB, HAyKOBO-JIOCTIAHUX OpraHizamiii Ta HayKOBO-TIPAKTUYHUX TEPIOJTUIHUX
BUJaHb, a TAKOX JOJATKOBUX CTAaTUCTUYHHUX XAPAKTEPUCTUK HAYKOBOi €(EKTHBHOCTI B
paMKax 3aCTOCYBaHHS PO3paxyHKOBO-OOUMCITIOBAIBHUX MOTYXHOCTeH cuctem Elsevier’s
Scopus®, Clarivate Analytics Web of Science®, Google Scholar® Ta in.;

® TMOSICHUTH WMOBIPHICHO-CTATUCTUYHI MPUHIMIHA MPHUKIATHOTO MaTEMaTHYHOTO
MOJICITFOBAHHS /-TI01IOHUX HAYKOMETPUYHHX 1HIUKATOPIB HAYKOBO1 €()eKTUBHOCTI;

® JIOKJIQJIHO MPOJEMOHCTPYBATH MPAKTUYHI 3HAHHS OCHOBHHX €TaIliB PO3PaXyHKO-
BO-00YHCITIOBATBHOT MaTeMaTHYHOI poOOTH 13 MOCIiAOBHOTO MOOYNyBaHHS HMOBIPHICHO-
CTATUCTUYHHUX MOJIENEH /-1oIOHNX HAYKOMETPUYHHUX 1HIUKATOPIB, a TAKOXK JT0JIATKOBUX
MOKAa3HHUKIB HAYKOBOiI €()eKTUBHOCTI Ta JOCIHIJHUIBKOI YCHIIIHOCTI Ta BU3HAHHS;




Tema

3MiCT IPOrpaMHOro pe3yabTaTy HaBYaHHS

® TPOJEMOHCTPYBaTH  3arajbHe  pO3yMiHHS, iH(pOpMaIiifHO-HAyKOMETpUYHE
BHUTIIYMA4YCeHHS Ta TEXHIYHO-COIAJIbHI IMIUTIKaIi rpadiyHUX Ta YUCETHLHUX PE3yJbTaTiB
mporpaMHoi 0OpOOKH WMOBIPHICHO-CTATUCTUYHHUX MOJENEH /-ToNiOHUX HAayKOMETpUY-
HUX 1HIUKATOPIB JJIs OIIHKK HAyKOBOI €(peKTUBHOCTI Ta JOCIIITHUIIBKOT YCITIIIIHOCTI;

® JIOKJIAMHO TIPOJIEMOHCTPYBATH 1H()OPMAIIHHO-TEXHOJOTIYHI 3HAHHSA MO0
NPAaKTUYHOTO  BUKOPUCTAHHS  OOYHMCIIOBAIBHUX  MOXKJIMBOCTEH  CydacHMX  MOB
MporpamMyBaHHs Ta HAsBHOTO BIJKPUTOTO MPOTPAMHOTO 3a0€3MeUeHHs ISl JTOCIIIKEHHS
Ta YHCEJILHOTO PO3B’A3yBaHHS 33/a4 MPOrpaMHOi 0OpOOKHM Ta KOMI FOTEPHOI Bizyasizarii
BHBYCHOTO KOMIUIEKCY WMOBIPHICHO-CTaTUCTUYHUX Mozenen «[ipmenonionux» (h-
MOIIOHMX ) TOKa3HUKIB JJIs OI[IHKH HayKOBO1 €(pEeKTHUBHOCTI, YCIIIIIHOCTI Ta BU3HAHHS;

8 aghexmueniil chepi
CTYACHT 3IaTHUM:

® KPUTUYHO OCMHCITIOBATH JICKI[IWHUMA Ta MO3ICKI[IHHUN HaBYAIbHO-METOMIHHUMA
Marepiall, apryMeHTyBaTH Ha OCHOBI BHBYEHOT'O TEOPETUYHOIO Marepiany, MPaKTUIHO
3aCTOCOBYBATH OOYHMCITIOBAJIbHI MOYKJIMBOCTI Cy4aCHUX MOB MPOTPaMyBaHHS Ta BiIJILHOTO
IPOTrpamMHOTo 3abe3nedyeHHs i yac moOy1oBy Ta mpu rpadivHiil Bizyanizamii YuceTbHUX
PO3B’A3KIB UMOBIPHICHO-CTATUCTUYHHUX 3a71a4 OOYUCIICHHS A-TIOIIOHNX HAYKOMETPHUYHUX
MOKa3HHUKIB HAYKOBOI €()eKTUBHOCTI, YCIIITHOCTI Ta BU3HAHHS,

Y RCUXOMOMOPHIU cghepi:

® CTYJCHT 3JaTHUN BHUKOHATH Ta 0(OPMHUTU OOUHCIIOBAIBLHY JIaOOPAaTOpHY POOOTY
a0o0 1HIMBiAyadbHE pPO3paxyHKOBO-TpaiuHe 3aBIaHHS IIOJO0 IMPOTPAMHOI OOpOOKH
MEBHOTO MACHUBY 3aJaHUX BXIJHMX J[JaHUX, YUCEILHOTO BHU3HAYCHHS Ta TpadidHOi
Bi3yautizallii pe3yJibTaTiB po3B’si3aHHS WMOBIPHICHO-CTAaTUCTUYHHUX 3aJ1ad MOJIETIOBAHHS
h-noiOHUX HAYKOMETPUYHHMX IOKAa3HHUKIB HAyKOBOi €()eKTMBHOCTI, YCHIIIHOCTI Ta
BH3HAHHS, & TAKOX MIPOBECTH JTOKJIATHE JTOCTIIHKEHHS Pe3ybTaTiB PO3PaxyHKIiB;

V koenimusniii cgepi:
CTYJACHT 31aTHUI

® TIPOJEMOHCTPYBaTH 3arajibHE PO3YMiHHS 0a30BOi TEPMIHOJOTi, BiAMOBITHOTO
MaTeMaTHYHOTO Ta aJrOpUTMIUYHOro (opMmMani3My, a TaKOX HAyKOMETPUYHOT
immmemenTanii  Jbkuai  (Gini)-mogiOHMX TMOPIBHSUIBHUX —HWMOBIPHICHO-CTATUCTUIHHUX
MMOKA3HHUKIB HAyKOBOTO BIIXWUJICHHS, HECTAOUIHHOCTI, PO30IKHOCTI, PI3HMIII, HEPIBHOCTI,
HEOIHOPITHOCTI, mucOanancy, crpaTudikallii, eHTPOMIMHOCTI Ta KOTEPEHTHOCTI;

® TOSICHUTH WMOBIPHICHO-CTATUCTUYHI MPUHIUIHM MPHUKIAJTHOTO MaTEMaTHYHOTO
MojentoBaHHs  JUKMHI-MOAIOHMX — MOPIBHSUIBHUX —~ HAyKOMETPUYHHMX  1HAMKATOPIiB
BIIXWJICHHS, HECTaOlIbHOCTI, PO30DKHOCTI, pI3HUIN, HEPIBHOCTI, HEOIHOPITHOCTI,
nucbanancy, crpaTudikaiii, eHTPOMIHHOCTI Ta KOTE€PEHTHOCTI TOCIIIKEHB;

® JIOKJIAJHO TMPOJEMOHCTPYBATH MPAKTHYHI 3HAHHS OCHOBHHX €TaIliB PO3PaXyHKO-
BO-00YHCITIOBAIEHOI MAaTEMAaTHYHOI pOOOTH 13 TTOCIIIIOBHOTO MOOYIYBaHHsI HMOBIPHICHO-
CTaTUCTHYHUX Mojened J[KUHI-MoAIOHNX HAayKOMETPUYHHMX I1HIMKATOPIB BiAXMIICHHS,
HECTablIbHOCTI, PO3ODKHOCTI, PI3HMIN, HEPIBHOCTI, HEOIHOPIMHOCTI, JaUCOANIaHCY,
cTpatudikarii, eHTPOIIHHOCTI Ta KOTE€PEHTHOCTI JIOCIIIKECHb;

® TPOJEMOHCTPYBaTH  3arajbHe pO3yMiHHS, iH(pOpMaIiifHO-HAyKOMETPUYHE
BHUTIIYMA4YeHHS Ta TEXHIYHO-COIAJIbHI IMIUTIKaIi rpadiyHUX Ta YUCETHLHUX PE3yJbTaTiB
nporpaMHOi  0OpOoOKH  HMOBIpHICHO-CTaTUCTHUHUX  Moxened  JKuHI-TomiOHMX
HAayKOMETPUYHHUX 1HIUKATOPIB BIAXWUJIEHHS, HECTAOUTHbHOCTI, PO301KHOCTI, PI3HMII,
HEpIBHOCTI, HEOAHOPITHOCTI, AucOanaHcy, crparudikamii, eHTpomiiHOCTI Ta
KOTE€PEHTHOCTI JTIOCIIIPKEHb,




Tema

3MiCT IPOrpaMHOro pe3yabTaTy HaBYaHHS

e JIOKJAJHO TPOJAEMOHCTPYBATH 1H(GOPMAIIHHO-TEXHOJIOTIYHI 3HAHHS  IIOJ0
MPAaKTUYHOTO  BUKOPUCTAHHS  OOYHCIIOBATBHUX  MOXIIMBOCTEH  CydacHMX  MOB
MPOrpaMyBaHHS Ta HASBHOTO BIAKPUTOTO MPOTPAMHOTO 3a0€3MeYeHHSI IS JOCITIKEHHS
Ta YHUCEIHHOTO PO3B’I3YBAaHHS 3a]1a4 MPOrPaMHOI 0OpOOKH Ta KOMIT FOTEPHOI Bizyasizamii
BUBUCHOTO  KOMIUIEKCY  WMOBIPHICHO-CTATUCTHUHUX  Mozenedd  JKuHI-TomiOHMX
HAayKOMETPUYHHUX 1HIUKATOPIB BIAXWUJIEHHS, HECTAOUIHHOCTI, PO301KHOCTI, PI3HMII,
HEpIBHOCTI, HEOAHOPITHOCTI, AucOanaHcy, crparudikamii, eHTpomiiHOCTI Ta
KOTE€PEHTHOCTI JTOCITI/IKEHb,

6 aghexmusnitl cgpepi
CTYAEHT 3IaTHUM:

® KPUTUYHO OCMHUCIIOBATH JICKI[IMHUN Ta MO3aNEKIIHHUN HaBYATBHO-METOIMYHUN
Marepiai, apryMeHTyBaTH Ha OCHOBI BHBYEHOT'O TEOPETHYHOTO MaTepially, MPaKTHIHO
3aCTOCOBYBAaTH OOYHMCIIOBAIBbHI MOXIMBOCTI Cy4aCHHMX MOB IPOrpaMyBaHHS Ta BUTBHOTO
MpOrpaMHOTO 3a0e3NedYeHHS 1] Yac Mo0yI0BU Ta MpH rpadidHiil Bizyaizallli YnceaIbHuX
pO3B’SI3KIB MMOBIPHICHO-CTATHCTUYHUX  3afad  oOuucieHHs  JIKuHI-omiOHUX
HAayKOMETPUYHHUX 1HIUKATOPIB BIAXWUJIEHHS, HECTAOUTHbHOCTI, PO301KHOCTI, PI3HMII,
HEpIBHOCTI, HEOAHOPITHOCTI, AucOanaHcy, crparudikamii, eHTpomiiHOCTI Ta
KOTE€PEHTHOCTI JTOCITI/IKEHb,

V NCUXOMOMOPHIT chepi:

® CTYJICHT 3/IaTHUM BUKOHATH Ta 0(OPMHUTH OOUYHUCITIOBAILHY J1A00paTOpPHY PoOOTY
a0o 1HOUBiAyallbHE pO3PaxXyHKOBO-TpadiuHe 3aBAAaHHS IIOAO MPOrpaMHOi 0OpOOKH
IIEBHOI'O MACUBY 3aJaHMX BXIJHMX JaHMX, YHCEIbHOIO BHM3HAYEHHsS Ta TIpadidHol
Bi3yauizauii pe3ylbTaTiB PO3B’sA3aHHS MMOBIPHICHO-CTATUCTHYHHX 3a/1a4 MOEITIOBAHHS
JUkuHI-TOMIOHUX ~ HAYKOMETPUYHUX  IHAMKATOPIB  BIOXWICHHS, HECTAaOLIbHOCTI,
pPO30IXKHOCTI, pI3HHII, HEPIBHOCTI, HEOAHOPITHOCTI, aucOanaHcy, crpartudikarii,
EHTPOIMMHOCTI Ta KOTEPEHTHOCTI JOCHIKEHb, a TaK0X BHUKOHATH JOKJIAJIHE
JOCIIJKEHHS Ta BUTIIyMaueHHsI pe3yJIbTaTiB MPOBEICHUX PO3PaXyHKIB;

V koenimusniii cgepi.:
CTYACHT 3IaTHUI

® TPOJAEMOHCTPYBAaTH  pO3yMiHHA  0a30BOi  TEpPMIHOJOTIi,  BIAMOBIIHOTO
MaTeMaTHYHOTO Ta KOMI I0TEPHO-AJITOPUTMIYHOTO (hopMalli3My, a TAaKOK HAyKOMETPHY-
HO1 IMITJIEMEHTallli OCHOBHUX TayCIBCHBKHMX Ta HETayCiBCBKHUX PO3MOJIIIIB CTaTUCTUYHOT
muHaMiky; Hundo (Zipf)-momibnux crabinpHUX HerayciBCbkux posnoninis [umnga
(Zipf), Hunda-ITapero (Zipf-Pareto), [lunda-Manaensopota (Zipf—~Mandelbrot) Ta iH.; a
TaKOX YaCTOTHUX CTAaTUCTUYHHX MiaxoniB Ta 3akoHiB JloTka (Lotka), [Tapero (Pareto) i
Opteru-i-I'acceta (Ortega y Gasset) 10 HAyKOMETPUYHOTO OMHCY AOCIITHUIIBKOL
MPOAYKTUBHOCTI Ta KOHIIEHTPALi HHO-IUCIIEPCIHHOTO ePEeKTY HAYKOBOI AMHAMIKH;

® TIOSACHUTH OCHOBHI NPUHIMUIM YaCTOTHOTO HETayCiBCBKOTO MOJICIIOBAHHS
JOCIHITHUIBKOI MPOAYKTUBHOCTI Ta HAyKOBOi PYTMHHM B paMKax 3aCTOCYBAaHHS 3aKOHIB
Jlotka (Lotka), ITapero (Pareto) Ta Opteru-i-I'accera (Ortega y Gasset);

e JIOKJAJHO MPOJAEMOHCTPYBATH MPAKTHUYHI 3HAHHS OCHOBHHX €TalliB PO3PaXyHKO-
BO-00YHCITIOBATBHOT MaTeMaTHYHOI poOOTH 13 MOCIiAOBHOTO MOOYIyBaHHS WMOBIPHICHO-
cratuctuaHux mojeneit [{undo (Zipf)-nmomiOHux cTabinbHUX HETAyCIBCHKUX PO3IMOJLIIB
Munda (Zipf), Hunda-Ilapero (Zipf-Pareto), Lunda-Mannensopota (Zipf—~Mandelbrot),
a TAaKOXX YaCTOTHHMX CTaTHCTHYHHUX MiaXoiB Ta 3akoHiB Jlotka (Lotka), I[Tapero (Pareto) i
Opreru-i-I'acceta (Ortega y Gasset) 10 HayKOMETPUYHOTO OIUCY JOCITIIHUIBKOL
MTPOTYKTUBHOCTI Ta KOHIICHTPAIIHHO-TUCTIEPCIHHOTO eeKTy HAYKOBO1 JMHAMIKH;




Tema

3MiCT IPOrpaMHOro pe3yabTaTy HaBYaHHS

® TPOJEMOHCTPYBaTH  3arajbHe pO3yMiHHS, iH(pOpMaIiifHO-HaAyKOMETpUUHE
BHUTIIYMA4YCeHHS Ta TEXHIYHO-COIAJIbHI IMIUTIKaIi rpadiyHUX Ta YUCETHLHUX PE3yJbTaTiB
nporpaMHoi 00poOKH ¥WMOBipHICHO-cTaTUCTHUHUX Mojenei [lundo (Zipf)-moaioamx
cTabutbHUX HerayciBcbkux posnoniniB [unda (Zipf), Hunda-ITapero (Zipf-Pareto),
[unda-Mannensopota (Zipf—~Mandelbrot), a TakoX YacCTOTHHX CTATUCTHYHUX ITiIXOJIIB
ta 3akoHiB JloTka (Lotka), [Tapero (Pareto) i Opteru-i-I'accera (Ortega y Gasset);

® JIOKJIATHO TMPOJEMOHCTPYBATH 1H(OPMAIIHHO-TEXHOJOTIYHI 3HAHHSA MO0
MPAKTUYHOTO  BHUKOPUCTAHHS  OOYUCIIOBAIBHUX  MOXJIMBOCTEH CYYacHHX  MOB
MporpamMyBaHHs Ta HASBHOTO BIJKPUTOTO MPOTPAMHOTO 3a0€3MeUeHHS JUIs JTOCIIIKEHHS
Ta YUCEJILHOTO PO3B’A3yBaHHS 33134 MPOrpaMHOi 0OpOOKHM Ta KOMII ' FOTEPHOI Bizyasizarii
BHBYCHOTO KOMILJIEKCY WMOBIpHICHO-CTaTUCTHYHUX Moxened [umndo (Zipf)-moxioanx
crabinbHUX HerayciBcbkux posnonunie Hunda (Zipf), Lunda-Ilapero (Zipf-Pareto),
Hunda-Mannensopora (Zipf~Mandelbrot), a Tako)X YaCTOTHMX CTaTHCTHYHUX ITiIXOIiB
ta 3akoHiB JloTka (Lotka), ITapero (Pareto) i Opreru-i-I'accera (Ortega y Gasset) 1o
HAayKOMETPUYHOTO OINHCY JOCHIIHHUIIBKOI TMPOJYKTUBHOCTI Ta KOHIIEHTpAIIiHO-
IHCTIEPCIHHOTO e(heKTy HAayKOBOI TUHAMIKH;

8 aghexmueniil chepi
CTYAEHT 3IaTHUM:

® KPUTUYHO OCMUCITIOBATH JICKI[IWHUMA Ta MO3ICKI[IHHUN HaBYAIbHO-METOAMIHHUMA
Martepiall, apryMeHTyBaTH Ha OCHOBI BHBYEHOT'O TEOPETUYHOIO Marepiany, MpakTUIHO
3aCTOCOBYBAaTH OOYHMCITIOBAJIbHI MOKJIMBOCTI Cy4aCHUX MOB MPOTPaMyBaHHS Ta BIJILHOTO
IIPOTrpamMHOTo 3abe3neyeHHs i yac moOynoBH Ta mpu rpadivHiil Bizyanizamii YMceTbHUX
PO3B’S3KIB WMOBIPHICHO-CTAaTUCTUYHUX 3amad oOuucieHHs [lundo (Zipf)-moxidoHux
crabinbHUX HerayciBcbkux posnonunie Hunda (Zipf), Lunda-Ilapero (Zipf-Pareto),
Hunda-Manuaensopora (Zipf—Mandelbrot), a Tako)X YaCTOTHHX CTaTHCTHYHUX ITiIXOJIiB
ta 3akoHiB JloTka (Lotka), ITapero (Pareto) i Opreru-i-I'accera (Ortega y Gasset) 1o
HAayKOMETPUYHOTO OINHCY JOCHIIHHUIIBKOI TPOJYKTUBHOCTI Ta KOHIIEHTpAIIiHO-
IHCTIEPCIHHOTO e(heKTy HAayKOBOI TUHAMIKH;

Y RCUXOMOMOPHIU cghepi:

® CTY/CHT 3[JaTHUI BUKOHATH Ta 0)OPMHUTH OOUHCIIOBAILHY JT1ab0opaTopHy poOOTY
a0o0 1HIMBiAyaJdbHE pPO3paxyHKOBO-TpaiuHe 3aBIaHHS IIOJAO IMPOTPAMHOI O0OpOOKH
MEBHOTO MACHUBY 3aJaHUX BXIJHHX J[JaHUX, YUCEILHOTO BHU3HAYCHHS Ta TpadidHOi
Bi3yaumizallii pe3yJabTaTiB PO3B’s3aHHS WMOBIPHICHO-CTATUCTUYHHUX 3a7ad MPHUKIATHOTO
KoM toTepHoro mozaemoBanHs Lumndo (Zipf)-moaioanx cTabinbHIX HETayCiBCHKUX PO3-
noaimie Hunda (Zipf), Hunda-ITapero (Zipf-Pareto), Ilunda-Mangensoporta (Zipf—
Mandelbrot), a Takok YacTOTHHX CTAaTUCTUYHHUX MiaxoxiB Ta 3akoHiB Jlotka (Lotka),
[Tapeto (Pareto) i Oprteru-i-I'accera (Ortega y Gasset), a Tako MPOBECTH TOKJIATHE
9uceNbHe JOCHIDKCHHS Ta CTaTHUCTUYHO-AWHAMIYHE BHUTIyMAauyeHHS pE3yJbTaTiB
PO3paxyHKIB II0JI0 HAYKOMETPUYHOTO OIMKCY JOCIITHUIIBKOI MMPOTYKTUBHOCTI Ta KOHIIE-
HTpaLiitHO-AUCHIepCitHOTO eeKTy HayKOBOI AUHAMIKH;

V koenimusniii cgepi.:
CTYACHT 3IaTHUI

® TPOJAEMOHCTPYBAaTH  pO3yMiHHA  0a30BOi  TepMIHOJOrIi,  BIAMOBIIHOTO
MaTeMaTUYHOTO Ta KOMIT IOTEPHO-aJITOPUTMIYHOTO (hopMalti3mMy, a TaKOkK HaAyKOMETpHY-
HO1 IMIUIEMEHTAIlli OCHOBHMX pPAaHTOBHX CTAaTUCTHUYHHMX IAXOAiB Ta 3akoHiB I[lumda
(Zip?), Hunda-Mangensbpota (Zipf~Mandelbrot), bpendopaa (Bradford), Jleiimkynepa
(Leimkuhler), /xuni (Gini), CB. Martsis-Meprtona (St. Matthew—Merton), Menapna
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(Menard), T'in6epra (Gilbert), Bomsdpama (Wolfram), I'ommepna (Gompertz), Erre
(Egghe), Bea (Ware), a Takox sik anst emigeMigaux mojeneid Jlotku-Bonbreppu (Lotka—
Volterra) y 3actocyBaHHI 10 3a7a4 HaAYKOBOi JUHAMIKH TOMYJIAIIA HAYKOBIIIB Ta MyO0Ii-
Kamiii BignosigHo no gociimkeHsb Kica (Kiss), Jlangay-Panomopra (Landau—Rapoport),
Topmana (Goffman), Hoakoscewkoi (Nowakowska), et (Daley), Xapmona (Harmon),
bapb6ypa-YTeBa (Barbour—Utev), E6i (Abbey), [Ixxakke3a (Jacquez), Tak i st Heemigemi-
YHUX MOJIEJIEH POCTY 3HAaHb Ta 3POCTAHHS KUIBKOCTI KYPHAJIBHHUX IUTAT JUISl OITYOJTiKO-
BaHUX HAYKOBUX PYKOITHCIB BIAMOBITHO 10 cydacHux pobit [paiica (Price), [llumnoBcku-
Kpasis (Szydlowski-Krawiez), Canrana-KamieBa (Sangwal-Kashchiev);

® TIOSICHUTH OCHOBHI KOHIIENTYyaJlbHI Ta OOYHCIIIOBaIbHI TNPUHIUINA PAHTOBUX
CTAaTUCTUYHUX IIAXOMIB Ta 3aKOHIB, a TAKOX EMiAEMIYHUX Ta HECHMIIEMIYHHX MOIEIEH
CydacHOI HAayKOBOI JAMHAMIKH JUIsl TOMYJISAIIM HAyKOBIB, aKaJeMIYHHX >XYpPHAIbHUX
nmyOJTikamii Ta BiIMOBIIHUX HAYKOMETPHUUHUX IIUTAT OMyOIIKOBAHUX KYPHAIBHHUX POOIT;

® JIOKJIAJHO TMPOJEMOHCTPYBATH MPAKTHYHI 3HAHHS OCHOBHHX €TaIliB PO3PaXyHKO-
BO-00YHCITIOBAJILHOI MaTeMaTUYHOT POOOTH 13 TIOCIIIOBHOTO MOOYAyBaHHS SK PaHTOBUX
CTAaTHUCTUYHUX MOJEIEH, TaK 1 emiIeMiYHUX Ta HEeMiIeMIYHIX MOeNel CydyacHOI HayKo-
BOi JWHAMIKA JJIsS €BOJIOMIT TOMYJSAIIM HAyKOBIIB, aKaJAeMIYHUX KypHAIbHUX
nmyOJTiKamii Ta BilMOBIIHUX HAYKOMETPHUUHUX IIUTAT OMyOIIKOBAHUX KYPHAIBHHUX POOIT;

® TPOJEMOHCTPYBaTH  3arajbHe pO3yMiHHS, iH(pOpMaIiifHO-HAyKOMETPUYHE
BHUTIIYMA4YeHHS Ta TEXHIYHO-COIAJIbHI IMIUTIKaIi rpadiyHUX Ta YUCETHLHUX PE3yJbTaTiB
nporpamMHoi o0poOkH Sk HMOBipHiICHO-cTaTUCTHUHUX Mognened Llunda (Zipf), Hunda-
Mannens6pora (Zipf—Mandelbrot), bpendopaa (Bradford), Jleitmkynepa (Leimkuhler),
Jlxuni (Gini), CB. MatBis-Meptona (St. Matthew—Merton), Menapaa (Menard), ['inGep-
ta (Gilbert), Bonedppama (Wolfram), 'omnepuia (Gompertz), Erre (Egghe), Bea (Ware),
tak 1 gerepminictnunux mozeneit Kica (Kiss), Jlangay-Pamonopra (Landau—Rapoport),
Topmana (Goffman), Hoakoscewkoi (Nowakowska), deini (Daley), Xapmona (Harmon),
bapbOypa-YTeBa (Barbour-Utev), E6i (Abbey), [Ixakke3a (Jacquez), Ilpaiica (Price),
[unnocku-Kpaemg (Szydlowski-Krawiez), Canrana-KamieBa (Sangwal-Kashchiev);

® JIOKJIATHO TMIPOJEMOHCTPYBATH 1H()OPMAIIHHO-TEXHOJOTIYHI 3HAHHA MO0
MPAKTUYHOTO  BHUKOPUCTAHHS  OOYHUCIIOBAIBHUX  MOMJIMBOCTEH CYYacHHX  MOB
MporpamMyBaHHs Ta HABHOTO BIJKPUTOTO MPOTPAMHOTO 3a0€3MeUeHHs JUIsl JTOCIIIKEHHS
Ta YUCEJILHOTO PO3B’A3yBaHHS 33134 MPOrpaMHOi 0OpOOKHM Ta KOMII ' IOTEPHOI Bizyasizarii
BHBYCHOT'O0 KOMIUJIEKCY K WMOBipHICHO-cTaTUCTHYHUX Monened [unda (Zipf), Hunda-
Mannens6pota (Zipf-Mandelbrot), Bpendopna (Bradford), Jleiimkynepa (Leimkuhler),
Jlxuni (Gini), CB. MatBis-Meprona (St. Matthew—Merton), Menapaa (Menard), ['i16ep-
ta (Gilbert), Bonsdpama (Wolfram), I'omnepua (Gompertz), Erre (Egghe), Bea (Ware),
Tak 1 gerepminictuaaux moxaener Kica (Kiss), Jlanmay-Pamonopra (Landau—Rapoport),
Topmana (Goffman), HoBakoscrkoi (Nowakowska), [leini (Daley), Xapmona (Harmon),
bapOypa-YTeBa (Barbour-Utev), E61 (Abbey), JIxakke3a (Jacquez), Ilpaiica (Price),
Muanoscku-Kpasus (Szydlowski-Krawiez), Canrpana-KamieBa (Sangwal-Kashchiev)
CydacHOI HAayKOBOI AWMHAMIKH JUIsl TOMYJISAIIM HAyKOBINB, aKaJeMIYHHX >XYpPHAIbHUX
nmyOJtikamii Ta BiIMOBIIHUX HAYKOMETPHUYHUX ITUTAT OMyOIIKOBAHUX KYPHAIBHHUX POOIT;

8 aghexmueniil chepi
CTYAEHT 3IaTHUM:
® KPUTUYHO OCMHCITIOBATH JICKI[IWHUMA Ta MO3ICKI[IHHUN HaBYAIbHO-METOMIHHUMA
Martepiall, apryMeHTyBaTH Ha OCHOBI BHBYEHOTO TEOPETUYHOIO Marepiaiy, MpakKTUIHO
3aCTOCOBYBATH OOYHMCITIOBAIbHI MOYKJIMBOCTI Cy4aCHUX MOB MPOTPaMyBaHHS Ta BiJILHOTO
IIPOTrpamMHOTo 3abe3neyeHHs mia yac moOy1oBH Ta mpu rpadiuHiil Bizyanizamii YuceTbHUX
pO3B’S3KIB  SIK  WMOBIpHICHO-CcTaTUCTHUYHMX Moxened [lunda (Zipf), [unda-
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Mannens6pora (Zipf—Mandelbrot), bpendopna (Bradford), Jleitmkynepa (Leimkuhler),
Jlxuni (Gini), CB. MatBis-Meptona (St. Matthew—Merton), Menapna (Menard), ['in6ep-
ta (Gilbert), Bonedppama (Wolfram), 'omnepria (Gompertz), Erre (Egghe), Bea (Ware),
tak 1 nerepminictuunux mojenein Kica (Kiss), Jlanmay-Pamonopra (Landau—Rapoport),
Topmana (Goffman), Hoakoscewrkoi (Nowakowska), deini (Daley), Xapmona (Harmon),
bapoypa-YTeBa (Barbour-Utev), E6i (Abbey), [Ixakke3a (Jacquez), Ilpaiica (Price),
[MunnoBcku-Kpaemg (Szydlowski-Krawiez), Canrpama-KamieBa (Sangwal-Kashchiev)
Cy4acHOi HAyKOBOi TUHAMIKH JJIs TOMYJSIi HAyKOBIIB, aKaJeMIYHHX XYPHaJIbHHX
myOJTiKaIii Ta BiMOBIIHUX HAYKOMETPUYHHUX ITUTAT OITyOJIIKOBAaHUX JKYpPHAIBHUX POOIT;

V NCUXOMOMOPHIT chepi:

® CTYJIGHT 3/IaTHUA BUKOHATH Ta O()OPMHUTH OOUYHUCITIOBAILHY J1A0OpaTOpPHY POOOTY
a00 1HOUBIAyallbHE pO3PAaxXyHKOBO-TpadiuHe 3aBHAaHHS IIOAO MPOrpaMHOi 0OpOOKH
MEBHOTO MAacWBY 3allaHUX BXIJHUX JaHUX, YHCEIBPHOIO BHU3HAYCHHS, TrpadidHOl
Bi3yausizauii Ta HAyKOMETPHUYHOTO BHTIYMAu€HHS PE3yNbTaTiB MAIIMHHOTO PO3B’S3aHHS
SIK MWMOBIpHiICHO-cTaTUCcTHYHUX Moxened [lunda (Zipf), LHunda-Mangensbpota (Zipf—
Mandelbrot), bpendopaa (Bradford), Jleiimxynepa (Leimkuhler), xuni (Gini), Cs. Ma-
TBisi-MepTtoHa (St. Matthew—Merton), Menapaa (Menard), ['in6epta (Gilbert), Bonsdpa-
Ma (Wolfram), I'omnepma (Gompertz), Erre (Egghe), Bea (Ware), Tak i gerepmiHicTH4-
nux mozeneit Kica (Kiss), Jlanpay-Panonopra (Landau—Rapoport), Topmana (Goffman),
HoBakoBcrkoi (Nowakowska), [eitm (Daley), Xapmona (Harmon), bapOypa-YTeBa
(Barbour—Utev), E61 (Abbey), [Ixakkesa (Jacquez), [Ipaiica (Price), [llngnoscku-Kpasus
(Szydlowski-Krawiez), CanrBana-Kamiiea (Sangwal-Kashchiev) cyudacHoi ¢denomeno-
JIOT1YHO1 HAYKOBO1 TMHAMIKH VISl TTOMYJISAIIN HAyKOBIIIB, aKaJeMIYHUX KypHAIBHUX 1Ty0-
JiKaiil Ta BIAMOBIAHUX HAYKOMETPUYHUX LIUTAT OIYOJIIKOBAaHUX KypHAJIBHUX POOIT;

V koenimusniii cgepi.:
CTYACHT 3IaTHUI

® TPOJAEMOHCTPYBaTH  pO3yMiHHA  0a30BOi  TepMIHOJOrIi,  BIAMOBIIHOTO
MaTeMaTHYHOTO Ta KOMI IOTEPHO-AJITOPUTMIYHOTO (hopMalli3My, a TAKOXK HAyKOMETPHY-
HOl IMIUIEMEHTAIlil JeTEePMIHICTUYHOI EKOHOMIKO-TWHAMIYHOI MOJIell HayKOBO-
TEXHIYHOTO PO3BHUTKY CHCTEMH HayKa-€KOHOMiKa, a TaKOX IIOB’s3aHMX O3HAYeHb Ta
CHIBBIAHOIICHb /IS IIBUIAKOCTI 3pOCTaHHS HAYKOBOT'O 3HAHHSI, 3aKOHIB €KCIIOHCHITiahb-
HOTO POCTY 3HAHHS B YCTaJICHIN cdepi JOCTIKEHHS Ta MOIBIHHOTO €KCIIOHEHII1aTbHOTO
3pOoCTaHHs y HOBIH cdepi mociimkers B poborax bopenmreiina (Borensztein), Jenpika
(Dedrick), ITonnepa-Barnepa (Popper-Wagner), Mencdinna (Mansfield), S16moncekoro
(Yablonskii), Ko66a-/{yrnaca (Cobb-Douglas), Aymina (Aulin);

® TPOJAEMOHCTPYBaTH  pO3yMiHHA  0a30BOi  TepMiHOJOTIi,  BIAMOBIIHOTO
MaTeMaTHYHOTO Ta KOMI I0TEPHO-AJITOPUTMIYHOTO (hopMalli3My, a TAKOXK HAyKOMETPHY-
HO1 IMIUIEMEHTAIlli OUTBIII CKJIQTHUX MAaTeMAaTHYHHUX CITIBBiJHOIIEHb I HACTYITHUX
HMOBIpHICHO-CTaTUCTUYHMX IPOIIECIB Ta PO3MOLIIB: TOYKOBOTO MPOIIECY, CTOXaCTHUHO-
ro TOYKOBOTO TIPOIECY, ITyaCCOHIBCHKOTO TOYKOBOTO IPOLECY, HEOMTHOPITHOTO
MyaCCOHIBCBKOTO TOYKOBOTO TMPOLECY, ITyaCCOHIBCBKOTO TMPOLECY 13 BHIAJAKOBOIO
iHTeHCHUBHICTIO (200 momBiitHO-cToXxacTuuHoro mpomecy Ilyaccona (Poisson) a6o
nporecy Kokca (Cox)), mponecy FOma (Yule), nmpouecy I['piByna-lOmna (Greenwood-
Yule) (abo ramma-myacCoHIBCHKOTO MPOIECY), Y3arajJbHEHOTO 3BOPOTHOTIO TIPOIIECY
I"aycca-Ilyaccona (GIGP), npornecy Bapinra (Waring) (a6o HeraTuBHOro 0iHOMiaJIbHOTO
mporiecy), ypizanoro npouecy Bapinra (Waring), 6aratoBumipHoro npouecy Bapinra, a
TaKOX TAaKUX JJOJATKOBUX HAYKOMETPUYHUX (YHKLIN SK QYHKIII po3noiTy KMOBIpHOCTI
3actapiBaHHs, QYHKIIII pO3MOITY CTapiHHA Ta QYHKIIIT 3acTapiBaHHS;




Tema

3MiCT IPOrpaMHOro pe3yabTaTy HaBYaHHS

® TPOJAEMOHCTPYBaTH  pO3yMiHHSA  0a30BOi  TEpMiHOJIOTIi,  BIJMOBITHOTO
MaTeMaTUYHOTO Ta KOMIT IOTEPHO-aJITOPUTMIYHOTO (hopMalti3mMy, a TaKOXK HaAyKOMETpUY-
HOT IMITJIEMEHTAIIIi JJIs1 HACTYIMHUX WMOBIPHICHO-CTATHCTUYHUX MOJIENeH: (a) HMOBIpHiC-
HUX MOJIeJIel IJisi MeXaHI3MiB TeHepallii HaykoBoi iH(opmarii (BiAMOBIIHO 10 pOOIT
bapena (Burell), Kokca (Cox), I'pangena (Grandell), Cigens (Sichel), Ipsina (Irvin));
(6) “MOBIpHICHMX MOJENEH IJis MyOJiKariiHol AMHAMIKKM (BIAMOBIAHO O JOCIIIKECHb
KOna(Yule), Caiimona-bonini (Simon-Bonini), bpayna (Brown), O’Konnena
(O’Connell), Onmoca (Aldous)); (B) IMOBIpHICHUX MOJEIICH /JIsi €KCIIOHEHITIaIbHOTO PO-
CTy Hayku; (r) WMOBIpHICHHX MOJeNed IUIsl KIHIIEBOrO 4Yacy poOOTH MOCIHiTHUKA Hal
3a/1ayaMu 13 TEeBHOI 00J1acTi AOCIHKEHbB; (1) HMOBIPHICHUX MOJENEH JUIsl TUHAMIKU IU-
TyBaHHS MHOKMHHU HAyKOBHX CTaTeH, OMyOJiIKOBaHMX OJHOYACHO (BIAMOBITHO O pOOIT
Pennepa (Redner), Capmi (Sarli), Bonra (Wang), bapena (Burrell), Erre (Egghe), Pycco
(Rousseau), Kokca-lmama (Cox-Isham), Kiarmena (Kingman), Mikoma (Mikosch),
Timxmu (Tijms), Hagapamkana-Komna (Nadarajan-Kotz), Pocca (Ross)); (e) iimMoBipHic-
HUX MOJENeH JUIsi HAayKOBUX >KYpPHAIbHUX IUTAT 13 JUHAMIKOIO TMOSBH 32 3pa3koM
«CIUIAYUX KpacyHby» (BIAMOBIIHO 10 poOiT BaH Paana (van Raan)); (€) WMOBIpHICHHX
MOJIeTIeH /Il HAYKOBUX XYyPHAIBHHUX IUTAT 13 TUHAMIKOIO MOSBHU 32 3Pa3KOM <«I1aJar0unX
3ipok» (BimmoBimgHO 10 poOiT I'pangena (Grandell), Kmarmena (Klugman), bennera
(Bennet), Paiicca-Tomaca (Reiss-Thomas), bapena (Burrell)); (3x) iiMmoBipHiICHUX Mozaemneit
JUTsl CTOXaCTHUYHOTO TMPOIECY CTapiHHSA Ta CMEPTI HAyKOBOi iH(opMalii (BiAMOBIIHO 10
po6it S6moncekoro (Yablonskii)); (3) iIMOBIpHICHUX MOAEJeH ISl HECTAI[lOHAPHUX TPO-
1I€CIB HAPOHKEHHS SK )KYPHAIBHUX CTATeH, TaK 1 HAYKOBUX IUTAT; (1) HMOBIPHICHUX MO-
Jeniet s TpolieciB emirpartii kBamiikoBaHUX KaapiB («BIATOKY Mi3KiB»); (1) HMOBIpHi-
CHUX MOJIEJICH I ypaxyBaHHS BiKy IIUTAT (BiAMOBIAHO 10 poOiT bapema (Burrell)).

® TIOSICHUTH OCHOBHI KOHIIENITYaJIbHI Ta OOYMCITIOBAIBHI MPUHIUAIH ACTSPMIHICTHY-
HOI EKOHOMIKO-JMHAMIYHOT MOJIeNli HAayKOBO-TEXHIYHOTO PO3BUTKY CHCTEMH HayKa-
€KOHOMIKa, a TAKOX TTOB’SI3aHKUX MPUKIATHIX MAaTEMaTHYHUX CITiBBiHOIICHB;

® TIOSICHUTH OCHOBHI KOHIIENTYaJIbHI Ta OOYHMCIIOBAIBHI TPUHITUIIN TSI IIPOTPAMHO1
00poOKH cTaTUCTUYHUX TpolieciB Ta po3noaitis [lyaccona, Kokca, FOmna, I'pinByna-lOna,
I"aycca-Ilyaccona, Bapinra, a Tako HayKOMETpUYHUX (PYHKIIIH pO3MOIiITY HMOBIPHOCTI
3actapiBaHHs, PyHKIIT po3noaily cTapiHHs Ta (QYHKIIIT 3acTapiBaHHS;

® TOSCHUTH OCHOBHI KOHIIENITYaJbHI Ta OOUMCITIOBAIbHI MPUHLUIH JJI1 HACTYITHUX
HMOBIpHICHO-CTATUCTUYHUX MOJIEIEH CydaCHUX HAYKOMETPUYHHUX TpOIEeCiB: (a) s
MeXaHi3MiB TeHeparlii HaykoBoi iHpopMmarii; (0) mis myOiikaniiHol TuHaMiKy; (B) AJs
€KCIIOHCHIIIAJIBHOTO POCTY Hayku; (T) IS KIHIEBOTO 4Yacy poOOTH IOCTIAHWKA Haj
3aJauaMH 13 IeBHOI 00J1aCTi JOCHIPKEHb; (1) sl TMHAMIKY [IUTYBaHHS MHOXXHUHH HayKO-
BHX CTaTei, OIMyOJIKOBAaHWUX OJHOYACHO; (€) M HAYKOBHX J>KYpPHAJIBHUX ITUTAT 13
JUHAMIKOIO TIOSIBU 32 3pPa3KOM «CIUITYUX KPacyHb»; (€) Al HAYKOBUX JKypHAIBHHUX
IATAT 13 JUHAMIKOIO TIOSBH 3a 3Pa3KOM «Hafarouux 3ipok»; () UIsl CTOXaCTHYHOTO
MpOLIeCy CTapiHHS Ta CMEpPTi HaykoBOi iH(opmarii; (3) Ui HeCTaIl[lOHApHUX MPOIECIB
HapOJ/DKEHHS SIK )KYPHAJIbHUX CTATEH, TaK 1 HAYKOBHUX ITUTAT; (M) JJIs MPOIIECIB emirparii
KBaJTi(hiKOBaHMX KaJPiB («BIATOKY Mi3KiB»); (1) s ypaxyBaHHS BiKYy *KYpHAJIbHHUX IIUTAT;

® JIOKJIaJHO MPOAEMOHCTPYBATH 3arajibHe PO3YMiHHsS Ta Oe3rnocepenHi MpaKTHYHI
3HaHHS OCHOBHHX €TamiB pPO3PaxyHKOBO-OOYMCIIIOBAIBLHOT MaTeMaTHYHOI poOOTH 13
MOCTIIOBHOTO MOOYAyBaHHS AETEPMiHICTHYHOI €KOHOMIKO-AMHAMIYHOT MOJIENI HAYKOBO-
TEXHIYHOTO PO3BUTKY CHCTEMH HAayKa-€KOHOMiKa, a TAKOXK MPUKIIAJTHOTO MaTEMATUIHOTO
00YHCIICHHS TIOB’s3aHUX (PEHOMEHOJIOTIYHUX CIIBBIAHOIIEHb ISl IIBUAKOCTI 3pOCTAHHS
HayKOBOT'O 3HaHHSI, 3aKOHIB €KCTIOHEHIIIAJIBHOTO POCTY HOBOTO 3HAHHS B YCTAJICHIH cdepi
HAyKOBO-TEXHIYHOTO JOCIIDKEHHS Ta MOABIMHOTO €KCTIOHEHI[1aThHOTO 3POCTAHHS HOBHUX
3HaHb y HOBIM chepi HAYKOBUX JOCIIIJKEHb;
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® JIOKJIaJHO MPOJEMOHCTPYBATH MPAKTUYHI 3HAHHS OCHOBHHX €TalliB PO3pPaxyHKO-
BO-O00YHCITIOBAJILHOI MAaTeMaTHYHOI POOOTH 13 TMOCIHIIOBHOI 00pOOKH, MOOYIyBaHHS Ta
Bi3yamizalii OBl CKIQJHUX MATEeMATUYHUX CIIBBIIHOIICHH ISl CTATUCTUYHUX TIPOIIC-
ciB ta po3noziniB [lyaccona, Kokca, FOna, I'pinByna-tOmna, I'aycca-ITyaccona, Bapinra, a
TaKOX HAyKOMETPUYHUX (YHKIIIH po3Mmoaiiny HMOBIpHOCTI 3acTapiBaHHs, (PyHKIIT po3mo-
Ty ctapinHs Ta QyHKIIII 3acTapiBaHHS HAYKOBOI 1H(pOpMAIIii;

® JIOKJIQJIHO MPOJEMOHCTPYBATH MPAKTUYHI 3HAHHS OCHOBHHX €TaIliB PO3PaXyHKO-
BO-00YHCITIOBATIBHOT MaTeMaTHYHOiI POOOTH 13 MOCTIIOBHOTO MOOYIyBaHHS HACTYITHHUX
HWMOBIpHICHO-CTAaTUCTUYHUX MOJENEH: (a) Il MeXaH13MiB TeHepallii HaykoBoi iH(opma-
uii; (0) ans myOunikanmiHoi AMHAMiKK; (B) JUIA EKCIOHEHLIaJbHOTO POCTY HAYKH;
(r) mna KiHIEBOro Yacy poOOTH [OCHIHWKA HajJ 3aJadaMHu 13 TIeBHOI 00JacTi
JOCIHIJKEHB; (1) Ul AMHAMIKY [IUTYBaHHS MHOXXHHM HayKOBHX CTaTel, omyOIiKOBaHUX
OJIHOYACHO; (€) JJIT HAYKOBHX JKYPHAJIBbHUX ITUTAT 13 JWHAMIKOI TOSIBU 3a 3pa3KoM
«CIUIIYUX KpacyHb»; (€) UIs HAYKOBUX JKYpPHAJIbHMX LUTAT i3 JMHAMIKOIO TOSBH 3a
3pa3KoM «IMaJIalouuX 31poK»; (3K) Uil CTOXAaCTHYHOTO IMPOIECY CTapiHHA Ta CMEPTI
HayKoBoi iH(popMarlii; (3) A1 HeCTalllOHAPHUX TPOLECIiB HAPOPKEHHS AK KYPHAIbHUX
cTaTeil, Tak 1 HAyKOBUX IUTaT; (M) AJIA MpOIEeCiB emirpaiii kBagipikoBaHHX KajapiB
(«BIATOKY Mi3KiB»); (1) A7l ypaxyBaHHS BiKY )KypHAJIbHUX IUTAT;

® TPOJEMOHCTPYBaTH  3arajbHe pO3yMiHHS, iH(pOpMaIiifHO-HAyKOMETPUYHE
BHUTIIYMA4YeHHS Ta TEXHIYHO-COIAJIbHI IMIUTIKaIi rpadiyHUX Ta YUCETHLHUX PE3yJbTaTiB
nporpamMHoi 0OpOOKM JIeTepMIHICTUYHOI EKOHOMIKO-JAMHAMIYHOI MOJeNi HayKOBO-
TEXHIYHOTO PO3BUTKY CUCTEMHU HayKa-€KOHOMIKA;

® TPOJAECMOHCTPYBAaTH  3arajlHe  poO3yMiHHA, i1H(QOpPMaIIHHO-HAYKOMETPUIHE
BUTJIYMAau€HHsI Ta TEXHIYHO-COLIAIbHI IMIUTIKaMii rpadiyHUX Ta YUCENBHUX PE3YNIbTaTiB
nmporpaMHoOi 0OpoOKH OLTBI CKIAAHMX MaTeMaTHUYHUX CHIBBIIHOIIEHb IJII CTaTUCTHY-
HUX TnporeciB Ta po3noainis [lyaccona, Kokca, FOna, I'pinByna-FOmna, I'aycca-Ilyaccona,
Bapinra, a Takok HayKOMeTpUYHUX (DYHKIIIH pO3MOALTY WMOBIPHOCTI 3acTapiBaHHS,
¢byHKLIT po3noaiay cTapiHHs Ta PYHKIIT 3acTapiBaHHS HayKOBO1 iH(POpMALIii;

® TPOJAEMOHCTPYBaTH  3arajbHe  pO3yMiHHS, iH(pOpMaIiifHO-HAyKOMETPUYHE
BUTJIYMay€HHsI Ta TEXHIYHO-COLIANbHI IMIUTIKaMii rpadiyHUX Ta YUCENBHUX PE3YNIbTaTiB
MpOrpaMHOi OOPOOKU HACTYIMTHUX HMOBIPHICHUX MOJENeH: (a) Misi MexaHi3MiB TeHeparlii
HayKkoBoi iH(popmartii; (6) misa myOmikaiiHoi AWHAMIKH, (B) AT €KCTIOHEHIIAIhHOTO
pocty Hayk#; (T) JUIs KIHIIEBOTO Yacy poOOTH AOCTITHUKA HaJ 3a7adyaMu i3 IeBHOI o0a-
CTi TOCHIKEHb; (1) U1l JUHAMIKH [IUTYBaHHS MHOXWHU HayKOBHX CTaTeH, omyOJikoBa-
HUX OJHOYACHO; (€) JJIs1 HayKOBUX KYyPHAJIBHHUX LIUTAT 13 JUHAMIKOIO TOSBHU 32 3pa3KoM
«CIUIAYUX KPacyHb»; (€) I HAYKOBHX >KYPHAJIBHHUX ITUTAT 13 JUHAMIKOIO TIOSIBU 3a
3pa3KoM «IaJarouuX 3ipok»; () A CTOXAaCTMYHOIO IPOLECY CTapiHHA Ta CMepTi
HayKoBOi iH(MopMartii; (3) as HecTalloHApHUX TMPOIIECIB HAPOHKCHHS SIK KypHATBHUX
cTareil, Tak i HAyKOBUX LUTaT; (M) [UIA MpoOIeciB eMirpaiii kBamipikoBaHUX KaJIpiB
(«BiATOKY MI3KiBY); (1) AJIT ypaxyBaHHsI BIKY KypHaJIbHUX ITUTAT;

e JIOKJIATHO TMPOJEMOHCTPYBATH 1H()OPMAIIHHO-TEXHOJOTIYHI 3HAHHA OO
MPUKIIAIHOTO MAaTEeMaTHYHOTO BUKOPUCTAHHS OOYHCITIOBATBHUX MOMIIMBOCTEH CydaCHHX
MOB IPOTpaMyBaHHs Ta HasIBHOTO BiJIKPUTOTO MPOrPaMHOTO 3a0e3MedeHHs ISl sIKICHOTO
JOCIIKCHHS Ta YHCEIBHOTO PO3B’A3YBaHHs MPAaKTUYHUX 3a7ad MPOrpaMHOi 00poOKH Ta
KOMIT IOTE€pHOI Bizyallizallii pe3yabTaTiB akay3albHOTO MOJEIIOBAHHS PEKUMIB (DYHKIIIO-
HYBaHHS BHBYEHOI JICTEPMIHICTUYHOI E€KOHOMIKO-IUHAMIYHOT MOJEN HayKOBO-
TEXHIYHOTO PO3BUTKY CHCTEMH HAyKa-eKOHOMiKa, a TAaKOX IOB’S3aHUX CITiBBIIHOIICHb
JUTSl TIBUAKOCT1 3POCTaHHS HayKOBOTO 3HAHHS, 3aKOHIB €KCITOHEHITIaJIbHOTO POCTY 3HaH-
HS B YCTaJICHIH cepi HayKOBO-TEXHIYHOTO JOCTIIKEHHS Ta MOABIMHOTO €KCITOHEHITiahb-
HOTO 3pOCTaHHsI HAYKOBUX 3HAaHb Y HOBIN cdepi AOCIIKEHb;
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e JIOKJAJHO TPOJAEMOHCTPYBATH 1H(GOPMAIIHHO-TEXHOJIOTIYHI 3HAHHS  IIOJ0
MPAaKTUYHOTO  BUKOPUCTAHHS  OOYHCIIOBAIBHUX  MOXIIMBOCTEH  CydacHMX  MOB
MPOrpaMyBaHHS Ta HASBHOTO BIAKPUTOTO MPOTPAMHOTO 3a0€3MeUYSHHS IS JOCITIIKEHHS
Ta YHUCEIHHOTO PO3B’I3YBaHHS 3aJ1a4 MPOrPaMHOI 0OpOOKH Ta KOMIT FOTEPHOT Bizyasizail
BHUBUYEHOT0 KOMILIEKCY OUTBIN CKJIIAHUX MAaTEeMAaTHYHUX CITIBBITHOIIEHb JJISI CTATUCTUY-
HUX mporieciB Ta po3noaiiB Ilyaccona, Kokca, FOna, I'pinByna-tOna, I"aycca-ITyaccona,
Bapinra, a Takox HayKOMETPHYHUX (QYHKLIA PO3MOALTY WMOBIPHOCTI 3acTapiBaHHS,
GbyHKIIIT po3moiay cTapiHHs Ta QYHKIIIT 3acTapiBaHHS HAyKOBOI iHGOpMAaIlii;

® JIOKJIAJHO TMPOJEMOHCTPYBATH 1H(OPMAIIHHO-TEXHOJOTIYHI 3HAHHSA MO0
MPAKTUYHOTO  BHUKOPUCTAHHS  OOYHCIIOBAIBHUX  MOXJIMBOCTEH CYYacHHX  MOB
MporpamMyBaHHs Ta HABHOTO BIJKPUTOTO MPOTPAMHOTO 3a0e3MeUeHHS JUIs JTOCIIIHKEHHS
Ta YHCEJILHOTO PO3B’A3yBaHHS 3334 MPOrpaMHOi 0OpOOKHM Ta KOMII ' IOTEPHOI Bizyasizarii
BHBYECHOT'0 KOMIUIEKCY HACTYITHUX WMOBIPHICHO-CTATUCTUYHUX MOJIENCH: (a) I MeXaHi-
3MiB TeHeparlii HaykoBoi iH(opmarrii; (0) s myOmikamiiHOT AMHAMIKY; (B) 7S €KCIIOHE-
HIIAJILHOTO POCTY HayKH; (T') JJIs KiHIIEBOTO Yacy poOOTH TOCHITHWKA HaJ 3aJadamMu 13
NEeBHOI 001acTi TOCHiKEHb; (1) A AUHAMIKY [UTYBaHHS MHOXXHHHM HAayKOBUX CTaTeH,
OMyOJIIKOBAaHUX OJHOYACHO; (€) U1 HAYKOBHX JKYPHAJIBHHUX IUTAT 13 TUHAMIKOIO TOSBU
3a 3pa3KOM «CIUITYUX KPaCyHb»; (€) Ui HAYKOBUX JXYyPHAIBHHUX ITUTAT 13 JTUHAMIKOIO
MOSIBH 33 3Pa3KOM «MaJar0duuX 31pok»; (K) Uil CTOXaCTUYHOTO TPOIECYy CTapiHHSA Ta
cMepTi HaykoBOi iHQopMarii; (3) A HECTAalliOHApHUX MPOIECIB HAPODKCHHS SIK
KypHaJBbHUX CTaTel, TaK 1 HAYKOBHUX ITUTAT; (M) /IS IPOLIECIB eMirpariii kBadihiKkoBaHUX
KaJpiB («BIATOKY Mi3KiB»); (1) U ypaXyBaHHS BIKY )KYpHQJIBHUX LIUTAT;

8 aghexmuenitl chepi
CTYACHT 3IaTHUM:

® KPUTUYHO OCMHCITIOBATH JICKI[IWHUMA Ta MO3ICKI[IHHUN HaBYAIbHO-METOAMIHHUMA
MaTtepiall, apryMeHTyBaTH Ha OCHOBI BHBYEHOTO TEOPETUYHOIO Marepiaiy, MpakTUIHO
3aCTOCOBYBaTH OOYHMCITIOBAJIbHI MOYKJIMBOCTI Cy4aCHUX MOB MPOTPaMyBaHHS Ta BiILHOTO
IPOrpamMHOTo 3abe3neyeHHs mia yac moOy1oBH Ta mpu rpadiuHiil Bizyanizamii YMceTbHUX
pPO3B’S3KIB BHUBUYEHOI JIETEPMIHICTHYHOI E€KOHOMIKO-JAMHAMIYHOI MOJEN HayKOBO-
TEXHIYHOTO PO3BUTKY CHCTEMH HayKa-eKOHOMIiKa, a TAaKOX IOB’S3aHUX CITiBBIIHOIICHb
JUTSI TIIBUIKOCT1 3pPOCTaHHSI HOBOT'O HAYKOBOT'O 3HAHHS JIJISl PI3HUX €TalliB HAYKH;

® KPUTUYHO OCMHCITIOBATH JICKI[IMHUMA Ta MO3ICKI[IHHUN HaBYAIbHO-METOMIHHUMA
Martepiall, apryMeHTyBaTH Ha OCHOBI BHBYEHOTO TEOPETUYHOIO Marepiaiy, MpakKTUIHO
3aCTOCOBYBAaTH OOYHMCITIOBAJIbHI MOYKJIMBOCTI Cy4aCHUX MOB MPOTPaMyBaHHS Ta BIJILHOTO
IPOrpamMHOTO 3a0e3MedyeHHs mia yac moOy1oBy Ta mpu rpadiuHiil Bizyanizamii YMceTbHUX
PO3B’S3KIB 3a7a4 MPOrpamMHOi 0OpOOKM Ta KOMIT FOTEPHOI Bi3yasi3allii BUBUEHOTO KOM-
TJICKCY OUTBII CKJIATHUX MAaTEeMATHYHUX CIIBBIIHOIICHb AJI CTATUCTUYHHUX MPOIIECIB Ta
posnoaimB Ilyaccona, Kokca, FOma, I'piaByma-lOma, T'aycca-Ilyaccona, Bapinra, a
TAaKO’)K HAyKOMETPUYHHX (YHKUIH pO3MOAUTy HMOBIpHOCTI 3acrapiBaHHs, (QYHKIIT
po3moaiTy cTapiHHs Ta (YyHKITIT 3acTapiBaHHS HayKOBOi 1H(popMaIrii,

® KPUTUYHO OCMHCITIOBATH JICKI[IHHUMA Ta MO3ICKI[IHHUN HaBYAIbHO-METOMIHHUMA
Martepiall, apryMeHTyBaTH Ha OCHOBI BHBUEHOT'O TEOPETUYHOIO Marepiaiy, MpakKTUIHO
3aCTOCOBYBATH OOYHMCITIOBAJIbHI MOYKJIMBOCTI Cy4aCHUX MOB MPOTPaMyBaHHS Ta BIJILHOTO
IPOTrpamMHOTo 3abe3nedyeHHs mia yac moOy1oBy Ta mpu rpadivHiil Bizyanizamii YMCceTbHUX
PO3B’SI3KIB BHBUEHOTO KOMIUIEKCY HACTYMHUX MMOBIPHICHO-CTATUCTUYHUX MOJIEIEH:
(a) g mMexaHi3MiB reHepariii HaykoBoi iH¢opmaii; (0) ans myOmikamiifHOT TUHAMIKHY;
(B) mIsl €KCIIOHEHITIaTbHOTO POCTY HayKH; (T) sl KIHIIEBOT'O Yacy poOOTH AOCIITHUKA
HaJ 3a/ladaMu i3 TIeBHOI 00JacTi AOCTIKEHB; (1) A1 AUHAMIKH [UTYBaHHS MHOKHUHU
HAayKOBUX CTared, omyOJIIKOBaHUX OJTHOYACHO; (€) /Uil HAyKOBUX KYpHAJIbHUX ITUTAT 13
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JTMHAMIKOIO TIOSIBH 33 3pa3KoM «CIUITYMX KPacyHb»; (€) IS HAYKOBHX KYPHAIBHHUX
[UTAT 13 JUHAMIKOIO TOSBH 3a 3pa3KOM «IaJar0dmX 3ipok»; (3K) IUIsl CTOXAaCTUYHOTO
MpoIIeCy CTapiHHSA Ta CMEPTi HaykKoBoi iHdopmarlii; (3) IS HECTalIOHAPHUX TPOIIECIB
HApOJKEHHS SIK KYPHAJIBHUX CTaTel, Tak 1 HAYKOBUX LIUTAT; (M) Ul MPOLECiB eMirparii
KBaTi(hiKOBAaHUX KaAPiB («BIATOKY Mi3KiB»); (1) I ypaxyBaHHS BiKY )KypHaJIbHUX ITUTAT;

V NCUXOMOMOPHIT chepi:

® CTYJICHT 3/IaTHUM BUKOHATH Ta 0()OPMHUTH OOUYHUCITIOBAILHY J1A0OpaTOpPHY PoOOTY
a00 1HOUBiAyallbHE pO3PAaxXyHKOBO-TpadiuHe 3aBAAaHHS IOAO MPOrpaMHOi 00pOOKH
MEBHOTO MacHUBY 3aJaHUX BXIJHUX JaHUX, YHCEIbHOIO BHU3HAUEHHS, TpadidHOi
Bi3yauizauii Ta HAyKOMETPUYHOTO BUTIYMAu€HHS Pe3yNbTaTiB MAIIMHHOTO PO3B’S3aHHS
BHBYCHOI JETEPMIHICTUYHOI €KOHOMIKO-IMHAMIYHOI MO/l HAyKOBO-TEXHIYHOTO PO3BHU-
TKY CHCTEMH HayKa-€KOHOMiKa, a TaKOX IIOB’S3aHUX CIIBBIAHOIICHD YIS IIBUAKOCTI
3pOCTaHHS YCTaJI€HOTO Ta HOBOI'O HAyKOBOI'O 3HAHHS,

® CTYJICHT 3/IaTHUM BUKOHATH Ta 0()OPMHUTH OOUYHUCITIOBAILHY J1A0OpaTOpPHY PoOOTY
a00 1HOUBIAyallbHE pO3PAaxyHKOBO-TpadiuHe 3aBAAaHHS IIOAO MPOrpaMHOi 0OpOOKH
MEBHOTO MacHUBY 3aJaHUX BXIJHUX JaHUX, YHCEIbHOIO BHU3HAUEHHS, TpadidHOi
Bi3yauizauii Ta HAyKOMETPUYHOTO BUTIYMAu€HHS Pe3yNbTaTiB MAIIMHHOTO PO3B’S3aHHS
OUTBIII CKJTAIHUX MaTEMaTUYHUX CITIBBIIHOIIEHB JJII CTATUCTUYHUX TPOIIECIB Ta PO3IIO-
niniB Ilyaccona, Koxkca, IOmna, I'pinByna-FOma, I'aycca-Ilyaccona, Bapinra, a Takox
HayKOMETPUYHUX (DYHKIIH po3Moiay WMOBIpHOCTI 3acTapiBaHHs, (QYHKIlI poO3MOALTY
cTapiHHs Ta QYHKIIT 3acTapiBaHHS HayKOBOT iH(pOpMAILii;

® CTYJCHT 3JaTHUI BUKOHATH Ta 0OPMHUTH OOUHCIIOBAILHY J1ab0opaTopHy poOOTY
a00 1HJMBiAyadbHE pPO3pPaXxyHKOBO-TpadiyHe 3aBIaHHsS IIOJ0 TMPOrPAMHOI OOPOOKH
MEBHOTO MACHBY 3aJaHUX BXITHUX JaHWX, YHCEIbHOIO BH3HAYCHHsS, TpadidHOi
Bi3yautizallii Ta HayKOMETPUYHOTO BUTIYMAdeHHsSI pe3yJIbTaTiB MAIIMHHOTO PO3B’SI3aHHS
HACTYITHUX HMOBIPHICHO-CTATUCTHYHUX MoOJenel: (a) I MeXaHi3MIiB TeHeparil
HayKoBoOi iH(popmartii; (06) mis myOsmikaiidHoi AWHAMIKH; (B) A €KCTIOHEHIIAIbHOTO
pocty Hayku; (T) Ui KiHIIEBOTO 4Yacy poOOTH MOCHiTHWKA HaJ 3aJadaMH i3 TEeBHOL
00J1acTi TOCTIKEeHb; (1) AJIS AMHAMIKY IIUTYBAaHHS MHOXHHHU HayKOBUX CTAaTEH, OIyOTi-
KOBaHUX OJHOYACHO; (€) AN HAYKOBUX >KyPHAIBHHX IUTAT i3 JUHAMIKOIO TOSBU 32
3pa3KOM «CIUISTYUX KPAacyHbY; (€) M1l HAYKOBUX KYPHAJIBHUX ITUTAT 13 TUHAMIKOIO TTOSIBH
3a 3pa3KoOM «IIaJarodmX 3ipoK»; (3K) JJIs CTOXAaCTUYHOTO IPOIECy CTApiHHS Ta CMEpTI
HayKoBOi iH(MopMartii; (3) as HecTalloHApHUX TMPOIIECIB HAPOHKEHHS SIK KypHATBHUX
cTareil, Tak i HAyKOBUX LUTaT; (M) JUId TpoIeciB eMirpaiii kBamipikoBaHUX KaJpiB
(«BiATOKY MI3KiBY); (1) 1)1 ypaxyBaHHsI BIKY KypHAJIbHUX ITUTAT;

V koenimueniii cgpepi:
CTYJACHT 31aTHUI

® TPOJAEMOHCTPYBaTH  pO3yMiHHSA  0a30BOi  TEpMiHOJOTIi,  BIJMOBITHOTO
MaTeMaTUYHOTO Ta KOMIT IOTEPHO-aJITOPUTMIYHOTO (hopMalti3mMy, a TaKOXK HAyKOMETpHY-
HO IMITJIEMEHTAIII] K y 33Ja4axX CTATUCTHYHOTO MOJIEITIOBAaHHS HAYKOMETPUYHHX MPOIIe-
CiB )XypHaJIbHOTO IUTYBaHHS: (a1) h-iHnekcy ['ipma (Hirsch) i3 3acTocyBaHHSM po3mozi-
ny Ilapero (Pareto) BimmoBigHO m0 pobotu 'nmenszens (Glinzel); (61) h-inmekcy [ipmia
(Hirsch) i3 3acTocyBaHHSM €KCTPEMaJbHOTO 3HAYCHHS 7-1 XapaKTEepUCTHKU [ ymOens
(Gumbel); (61) h-inmekcy Iipma (Hirsch) i3 3actocyBanusim posnominy Ilpaiica (Price);
(e1) h-impexcy Tlipma (Hirsch) i3 3acrocyBannsam posnoxainy Ilyaccona (Poisson);
(01) 06poOKHM GIOTIOMETPUYHUX JAHUX 13 3ACTOCYBAHHSAM y3arajlbHEHOT'O 3BOPOTHOTO PO-
snoniny I"aycca-Ilyaccona (GIGP=Generalized Inverse Gaussian—Poisson Distribution),
TakK 1y 331a4ax BapialliiHOro MOJIETIOBAaHHS HAyKOBOT IPOAYKTHUBHOCTI: (@2) BapialiiHO-
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ro xapakrepy JiHrBicTU4HOro 3akony lumda (Zipf); (62) BapiamiiiHOTO TPHUHITUITY
Bonbumana (Boltzmann) 10 cTaTHCTUYHOTO OMMCY 3YCHIUIS HAyKOBIS 3a SI0JOHCHKUM
(Yablonsky); (62) HayKOMEeTpUYHOT YMOBH CTaTUCTUYHOI PiBHOBAru, iHPopMaIiifHoi eHT-
portii, iHpopMaIiitHOT «TeMIiepaTypu» Ta >KypHaJIbHOI MyOuikamiiHoi HMOBIPHOCTI IJist
TEPMOJAMHAMIYHOI CUCTEMH «OCIITHUK-HAYKOBA OpraHi3allisy 31 CTATUCTUYHOIO MEXaHi-
Ko1o 3a 3akoHoM Luna-ITapero (Zipf-Pareto);

® TMIOSICHUTH OCHOBHI KOHIICTITyalbHI Ta OOYMCIIOBAIBHI MPUHIUIM SIK y 3a7adax
CTaTUCTUYHOTO MOJENIOBAHHS HAYKOMETPUYHHX IMPOLECIB KYPHAIBHOIO HUTYBAHHS 13
3aCTOCYBaHHAM /A-iHJekcy ['ipiia, Tak 1 y 3ajayax BapialiifHOro MoJIetOBaHHs MPOLECIB
HayKOBOi €()eKTUBHOCTI Ta IPOTYKTUBHOCTI CUCTEMH «IOCTiTHUK-HAYKOBa OpPTaHi3allis;

e JIOKJIQJHO MPOJEMOHCTPYBATH MPAKTUYHI 3HAHHS Ta PO3YMIHHS OCHOBHUX €TaIliB
PO3paxyHKOBO-OOUHUCIIIOBATILHOI MAaTEeMaTHYHOI pPOOOTH 13 MOCTIIOBHOTO MOOYTyBaHHS
MPUKIAIHUX MaTEeMaTHYHUX MOJENeH K y 3aJadax CTaTUCTUYHOIO MOJENIOBaHHS A-
ignekcy [lipma Ui KypHalIbHOTO UIUTYBaHHS, TaKk 1 Yy 3ajadax BapialiiHOTro
MOJICITFOBaHHS HAYKOBOI MPOTYKTUBHOCTI Ta €(PEKTUBHOCTI TOCIIITHUKA Ta OpTaHi3allii,

® TPOJAESMOHCTPYBAaTH  3arajlHe  pO3yMiHHA, 1H(QOpPMaIIHHO-HAYKOMETPUIHE
BUTJIYMAau€HHsI Ta TEXHIYHO-COLIAIbHI IMIUTIKaMii rpadiyHUX Ta YUCENBHUX PE3Y/IbTaTiB
nmporpaMHoi 0OpoOKM SIK MMOBIpHICHO-cTaTUCTHYHUX Mognened I[lapeto, ['ymOGens,
IIpaiica, ITyaccona, I'aycca-Ilyaccona mist h-inaexcy Iipiia, Tak i BapialiiiHux mojenei
Hunda, Hunda-Ilapero, bonbmana ta S6710HCHKOTO IJIT HAYKOBOI «TEPMOIMHAMIKH
iH(pOpMaLiifHOT CUCTEMHU «HAYKOBEIb-HAYKOBA OpTraHi3allis»;

e JIOKJAJHO TPOJAEMOHCTPYBATH 1H(GOPMAIIHHO-TEXHOJIOTIYHI 3HAHHS  IIOJO0
MPAKTUYHOTO  BHUKOPUCTAHHS  OOYHUCIIOBAIBHUX  MOMJIMBOCTEH Cy4acHHX  MOB
IporpamMyBaHHs Ta HAassBHOTO BIJKPUTOTO MPOTPAMHOTO 3a0e€3MeUeHHs Ul JTOCIIIKEHHS
Ta YHUCEIHHOTO PO3B’I3YBAHHS 3aJ1a4 MPOrPaMHOI 0OpOOKH Ta KOMIT FOTEPHOI Bizyasizamii
BUBYEHOTO KOMIUIEKCY SK WMOBIpHICHO-CTaTUCTHYHUX Mozeneit [lapero, ['ymbGens,
[paiica, [Tyaccona, 'aycca-Ilyaccona mist A-iaaekcy ['ipima, Tak i BapialliiHUX MOJENeH
[Munda, LHunda-ITapero, bonpimana Ta SI6I0HCEKOTO Ui HAYKOBOT «TEPMOJHMHAMIKID)
iH(OpMaIIIHHOT CHCTEMHU «HAYKOBEIb-HAYKOBA OpTaHi3allisy;

6 aghexmuenitl cgpepi
CTYAEHT 3IaTHUN:

® KPUTUYHO OCMHUCIIOBATH JICKIIMHUN Ta MO3aNEKIIHHUN HaBYATBHO-METOIMIHUN
Marepiai, apryMeHTyBaTH Ha OCHOBI BHBYEHOTO TEOPETUYHOTO MaTepially, MPaKTHIHO
3aCTOCOBYBAaTH OOYHMCIIIOBAIbHI MOXIIMBOCTI CydaCHHUX MOB IPOrpaMyBaHHS Ta BUTBHOTO
MpOrpaMHOTO 3a0e3NedYeHH 1] Yac MoO0yI0BU Ta MpH rpadidHiil Bizyaizallii YncenbHuX
pPO3B’SA3KiB sIK WMOBipHiCHO-cTaTuCcTHUHHX Mozeneilt Ilapero, I['ymGens, Ilpaiica,
ITyaccona, I'aycca-Ilyaccona nns A-innekcy Iipmia, Tak 1 Bapiamiiinux mozeneit [umda,
[Munda-Ilapero, bonbumana ta S6I0HCHKOrO IJIsI HAYKOMETPUYHOI «TEPMOJHMHAMIKID)
iH(OpMaIIIHHOT CHCTEMHU «HAYKOBEIb-HAYKOBA OpTaHi3allisy;

V NCUXOMOMOPHIT chepi:

® CTYJIEHT 3/IaTHUM BUKOHATH Ta 0()OPMHUTH OOUYHUCITIOBAILHY J1A00paTOpPHY PoOOTY
a00 1HIMBiAyadbHE pPO3paxyHKOBO-TpaiuHe 3aBIaHHsS IIOJO IMPOTPAMHOI O0OpOOKH
MEBHOTO MACHBY 3aJaHUX BXITHUX JaHWX, YHCEIbHOIO BH3HAYEHHsS, TpadidHOi
Bi3yautizallii Ta HayKOMETPUYHOTO BUTIYMAdeHHSI pe3yJIbTaTiB MAIIMHHOTO PO3B’SI3aHHS
K WMOBipHiCHO-cTaTUCTHYHUX Monenelt [lapero, I'ymGens, [paiica, ITyaccona, ["aycca-
ITyaccona nmnsi h-iapekcy [ipmra, tak i1 Bapiamiiaux moxeneit [{unda, [unda-Ilapero,
BonpiiMana Ta S16;10HCHEKOTO ISl HAYKOBOI «TEPMOAMHAMIKHY 1H(GOPMAIIHHOT CHCTEMH
«HAyKOBEIb-HAYKOBA OpraHi3allis»;
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V koenimueniii cgpepi:
CTYACHT 31aTHUI

® TIPOJEMOHCTPYBATH PO3yMiHHS 0a30BOi TEPMIHOJIOTI, BIAMOBIAHOTO MPUKIATHO-
ro MaTeMaTHYHOTO Ta KOMIT FOTEPHO-AITOPUTMIYHOTO (hOopMalli3My, a TaKOXK HAyKOMET-
pUUHOI IMITJIEMEHTAIll y HACTYIMHHX 3aJadyaX MMOBIPHICHO-CTATUCTHYHOTO MOJIEITIOBAH-
HA: (2) HAYKOMETPUYHHUX IPOIIECIB €BOIIOIII HAYKOBOI MPOAYKTHBHOCTI Ta Kap €PHOTO
PYXY HayKOBIIS y JOCTIIHUIBKINA CIUIBHOTI PI3HOTO BIKY i3 3aCTOCYBAaHHIM PiBHSHHS TH-
ny ®okkepa-Ilnanka (Fokker-Planck) BiamoBimHO 10 pobiT PomanoBa-TepexoBa
(Romanov-Terekhov); (0) BIUIMBY YMCENBHOCTI MTOCIITHUIIBKOI CIITBHOTH HA €(EKTHUB-
HICTh PO3B’S3aHHS OUIBIN CKJIQJHUX HAYKOBUX MPOOJIEM BIAMOBIIHO 10 PoOIT S0I0HCH-
koro (Yablonskii), Baraepa-Jlefinecnopda (Wagner-Leydesdorff), Crixse (Stichweh) st
CKJIQJTHOCT1 HAayKOBOi oprasizaiii; (B) OLIHKK SKOCTI TaKUX TUCKPETHUX HAYKOMETpPHY-
HUX TIPOLIECIB SIK peAakiliiHa poOOoTa Ta aKTUBHICTh PELIEH3EHTa, a TAKOX IMOIIUPEHHS
CUTHAJIIB yIpaBIiHHSA Y HAYKOMETPUYHHUX MPOIecax Cy4aCHOI0 HAyKOBOI'O MEHEKMEHTY
B paMKax 3acTOCYBaHHs OIHApHUX perpeciiHuX MOAeJei, JoriT-Monenel, Moaenei mno-
pAIKOBOiI perpecii, perpeciiinoi moaeni [lyaccona Ta y3aranpHeHoro posnoaiury Iumda
IUIL IPOrpamMHOi OOpPOOKH KaTEeropiiiHO-SKICHMX Ta IUCKPETHUX JAHHUX BIAMMOBITHO 0
pobit Jlemaxta-Enrensca (Deschacht-Engels), Ban J[lanena-Xenkenca (Van Dalen-
Henkens), ®ennepke (Fedderke), Pokaua (Rokach), €ucena (Jensen), Bakkapi (Vakkari),
Enrensca (Engels), Cinma (Sin), AGGaci (Abbasi), Bonrepca (Walters), bopamana-
Haniens (Bornmann-Daniel), a Takox bap:kaka-Po6incona (Barjak-Robinson);

® TOSCHUTH OCHOBHI MPUHIMIIA CTATUCTUYHOTO MOJIENIOBAHHS Ui () HAyKOMET-
PUYHUX TPOIECIB €BOJIONIT HAYKOBOI MPOAYKTHUBHOCTI Ta Kap’ €pHOTO PYXy HAYKOBIIS;
(0) BIUIMBY YMCENBHOCTI TOCTIAHUIIBKOT CIIUIBHOTH Ha €(eKTUBHICTb pO3B’I3aHHA 3a/1a4;
(B) TUCKPETHUX HAYKOMETPUYHUX MPOIECIB aKTUBHOCTI PEIaKTOPIB Ta PEIICH3CHTIB;

e JIOKJAJHO MPOJAEMOHCTPYBATH MPAKTHUUYHI 3HAHHS OCHOBHHX €TalliB PO3PaXyHKO-
BO-00YHCITIOBATBHOT MaTeMaTHYHOi POOOTH 13 MOCITIOBHOTO MOOYIyBaHHS HACTYITHHUX
HWMOBIpHICHO-CTaTUCTUYHUX MOJIENCH: () HAYyKOMETPUIHHUX MPOIIECIB €BOJIONIT HAYKOBOT
MPOAYKTUBHOCTI Ta Kap’€pHOrO pyxXy HaykoBis 3a PomanoBum-TepexoBum Ta Dok-
kepoMm-ITnankom; (6) BIUTMBY YHCENBHOCTI JOCIHIIHUIIBKOI CHITPHOTH Ha €()EKTUBHICTH
po3B’sa3aHHA 33134 3a S6moHcekuM, Barnepom-Jlelinecnopdom, Crixse; (B) IUCKPETHUX
HayKOMETPUYHHUX TIPOIIECIB aKTUBHOCTI PENAKTOpIB Ta peleH3eHTiB 3a JlemaxTom-
Enrenscom, Ban [lanenom-XenkeHconom, dennepke, Pokauem, €acenom, Bakkapi, EH-
renbcoM, Cinom, Ab66aci, Bontepcom, bopamanom-/lanienem, bapxxakom-Po6incoHOM;

® TPOJAESMOHCTPYBAaTH  3arajlHe  pO3yMiHHA, i1H(QOpPMaIIHHO-HAYKOMETPUIHE
BUTJIYMAau€HHsI Ta TEXHIYHO-COLIAIbHI IMIUTIKaMii rpadiyHUX Ta YUCENBHUX PE3Y/IbTaTiB
nporpaMHoOi 00pOOKH HACTYIMTHUX HMOBIPHICHO-CTaTUCTUYHUX Mojelel: (a) HayKOMeET-
PUYHUX TPOIIECIB €BOJIONIT HAYKOBOI MPOIYKTHBHOCTI Ta Kap €pHOTO pyXy HAyKOBIIS;
(6) BIUTMBY YHCENIBHOCTI JOCIITHUIIBKOI CIIITBHOTH Ha €(PEKTHUBHICTH PO3B’s3aHHS 3a7ad4;
(B) AMCKPETHUX HAYKOMETPUYHHX IPOLIECIB aKTUBHOCTI PEIAKTOPIB Ta PEIICH3EHTIB;

e JIOKJAJHO TPOJAEMOHCTPYBaTH 1H(GOPMAIIHHO-TEXHOJIOTIYHI 3HAHHS  IIOJ0
MPAKTUYHOTO  BHUKOPUCTAHHS  OOYHUCIIIOBAJIBHUX  MOMJIMBOCTEH  Cy4acHHX  MOB
IporpamMyBaHHs Ta HAssBHOTO BIJJKPUTOTO MPOTPAMHOTO 3a0e3MedeHHs Ul JTOCIIIKEHHS
Ta YHUCEIHHOTO PO3B’I3YBaHHS 3aJ1a4 MPOrPaMHOI 0OpOOKH Ta KOMIT FOTEPHOI Bizyasizail
BHUBYEHOTO KOMIIJIEKCY HACTYITHUX MMOBIPHICHO-CTATUCTHYHUX MoJeNei: (a) HayKOMeT-
PUYHUX TIPOIECIB €BOJIOIIT HAYKOBOT MPOJYKTUBHOCTI Ta Kap’ €PHOTO PYXy HAYKOBIISA Y
JOCHITHUIBKIN CHUTBHOTI PI3HOTO BIKYy 13 3aCTOCYBaHHSAM pIBHSHHA TuUny Dokkepa-
[Tnanka; (0) BIUIMBY YMCETBHOCTI OCHITHUIIBPKOI CIUTPHOTH Ha €()eKTUBHICTD Ta CKJIA-
HICTh PO3B’A3yBaHUX HAYKOBHUX 3a/ad; (B) TUCKPETHHUX HAYKOMETPHYHHUX MPOIECIB aKa-
JEMIYHOT aKTUBHOCTI PEAAKTOPIB Ta PEIEH3EHTIB MIXKHAPOAHUX JKYPHAJIiB;
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6 aghexmuenitl cgpepi
CTYAEHT 3IaTHUN:

® KPUTUYHO OCMHUCIIOBATH JICKIIMHUN Ta MO3aNEKIIHHUN HaBYATBHO-METOIMIHUN
Marepiaia, apryMeHTyBaTH Ha OCHOBI BHBYEHOTO TEOPETHYHOTO MaTepially, MPaKTHIHO
3aCTOCOBYBAaTH OOYHMCIIIOBAIbHI MOXIIMBOCTI CydaCHHUX MOB IPOrpaMyBaHHS Ta BUTBHOTO
MpOrpaMHOTO 3a0e3nedYeHH 1] Yac Mo0yI0BU Ta MpH rpadidHiil Bizyaizallii YncenbHuX
PO3B’A3KiB HMOBIpPHICHO-CTAaTUCTUYHUX 33134 JUIsI MOJETIOBAaHHS HACTYIMTHUX HAyKOMET-
PUYHUX TPOIIECiB: (a) eBOJIOIIT HAYKOBOI MPOJAYKTUBHOCTI Ta Kap’ €PHOTO PyXy HAYKOB-
1151; (0) BIUIMBY YMCENBHOCTI AOCHITHHUIBKOI CHUIBHOTH Ha €(PEeKTHBHICTh PO3B’S3aHHS
CKJIQTHUX TEXHIYHUX 3a1ad; (B) IUCKPETHHX MPOIECIB MPUUHATTS OCTaTOYHHX DPIIICHb
YIIPOJIOBIK aKaAeMiYHOI aKTUBHOCTI PEIaKTOPIB Ta PEIIEH3EHTIB HAYKOBHUX JKYPHAIIB;

Y RCUXOMOMOPHIU cghepi:

® CTY/CHT 3[aTHUI BUKOHATH Ta 0)OPMHUTH OOUHCIIOBAIBHY J1ab0opaTopHy poOOTY
a00 1HIMBiAyadbHE pPO3paxyHKOBO-TpaiuHe 3aBIaHHS IIOAO IMPOTPAMHOI O0OpOOKH
MEBHOIO MACHBY 3aJaHMX BXIJHHX JaHHX, YHCEIHHOIO BH3HAYEHHS Ta TIpadidHol
Bi3yaumizallii pe3yJabTaTiB PO3B’sA3aHHS WMOBIPHICHO-CTATUCTUYHHUX 3a7ad MPHUKIATHOTO
KOMIT FOTEPHOTO MOJICNIOBAaHHS HACTYIMHUX HAYKOMETPUYHHMX MpOIECiB: (a) EBOIOLIi
HayKOBOi TPOJYKTUBHOCTI Ta Kap’ €pHOTO pPyXy HayKoBIS; (0) BIUIMBY YHCEIHHOCTI
JOCHITHUIBKOI CHITBHOTH Ha €(QEeKTHBHICTh PO3B’A3aHHS CKIAJHUX TEXHIYHUX 3a7ady;
(B) IOUCKpETHUX TMPOIECIB MPUUHATTS OCTATOYHUX PEAAKIIMHUX PIlIeHb YIPOJIOBK
aKaJeMIYHOT aKTHBHOCTI PEIaKTOPiB Ta PELIEH3EHTIB MIKHAPOJIHUX HAYKOBUX JKYpPHAIIB;

V koenimusniii cgepi.:
CTYACHT 3IaTHUI

® TIPOJEMOHCTPYBAaTH PO3yMiHHS 0a30BOI OHTOJIOTIYHOI TEPMIHOJIOTI, BIMOBIIHO-
r0 MaTeMAaTUYHOTO Ta KOMIT FOTEPHO-aJITOPUTMIUYHOTO (GOpMaliZMy, a TAKOXK MPAKTUIHOT
IMITJIEMEHTaIlli HACTYITHUX OHTOJIOT1YHHMX KOHIICTIIIM Ta CIiBBiJHOIICHb Y 3aCTOCYBaHHI
70: (a) cydyacHHX 1H)KEHEpHHX MiIXOMIB IIOAO CTPYKTYpPYBAaHHS HAyKOBHMX 3HAHb 3171
MMOBTOPHOTO BUKOpHUCTaHHS (structuring knowledge for reuse); (6) cTpyKTypHO-JIOT1YHOTO
3micty ¢dimocodcbkux Ta iHGOPMAIIHHUX OHTOJIOTIM Ta 1X CKJIQJOBUX YaCTHH;
(B) ciektpy, kiacudikamii, QopmMampbHUX MOJENEe Ta BIACTUBOCTEH OHTOJIOTIN;
(T) mpaBuI JIOTIKM MPHUPOIHBOI MOBH (natural language) 3aamst sIKICHOTO ONMHCY OHTOJIO-
riit; (1) cuHTaKCcuCy (syntax), aromapaux Gopmyn (atomic formula), yrapHuX peanKaTiB
(unary predicate) Ta ceMaHTHKH (Ssemantics) MOBH JIOTIKH IPEIUKATIB NEPIIOrO MOPSIKY
(FOL = first order predicate logic); (e) rpadiunoi FOL-Bizyamizamii 13 BUKOPUCTAHHSIM
miarpaM kiaciB yHiikoBanoi moBu moxemoBaHHs (UML class diagram); (€) 00’ exTHO
posiboBoro MozemoBanHs (Object-Role Modeling) FOL-cemanTuku; (k) BAKOPUCTaHHS
aBTOMAaTH30BaHUX OOYMCIIOBAYIB JIOTTYHUX BUPA3iB (HA MPUKIIAI] 3aCTOCYBAaHHS OH-JIAlH
cuctemu Tree Proof Generator, https:/www.umsu.de/trees/); (3) BUKOPUCTAHHS MOB
ormcoBoi Jnoriku (DL = Description Logic) mist 3aiiicHeHHST 00YUCITIOBATBHOI 00pOOKH
OHTOJIOTIH; (1) OMMTaHyBaHHS CHHTAKCHCOM Ta CEMAaHTHUKOIO ciMericTBa DL onmucoBux JIoTiK
ALC (ALC = Attributive (Concept) Language with Complements = Attributive Language
with Concept negation); (i) 3aCBOEHHSI CHHTaKCHCY Ta CeMaHTHKH ciMmeiicTBa DL ommco-
Bux Jiorik SROIQ(D) B koHTeKCTI BUKOpHCTaHHs oHTONOT i9HOT MOoBH OWL 2 DL;

® TMOSICHUTH OCHOBHI KOHIICTITYyallbHI Ta OOYMCIIOBATbHI MPUHIUIINA aBTOMATH30Ba-
HOTO BUKOHAHHS JIOKa3iB HUIAXOM 3a0e3MeYeHHs BUKOHYBAHOCT1; HasBHOCTI BKJIFOUEHHS;
Y3TOPKEHOCT] Ta MepeBipKHU MPaBAUBOCTI €K3EMIUIIPY JIOTTYHOTO TBEPPKEHHS B pamMKax
3aCTOCYBaHHSI OOUYMCITIOBANBHUX TMOTYKHOCTEH (GopmansHux cemanTuk FOL, DL, ALC
ta SROIQ(D) ciMeiicTB MOB npeicTaBIeHHs 3HaHb JUIs IPOSKTYBAHHS OHTOJIOTIH;
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® JIOKJIaJIHO TPOJEMOHCTPYBATH MPAKTHUYHI 3HAHHS Ta PO3YMIHHS OCHOBHHX €TaIliB
PO3paxyHKOBO-O0UHCITIOBAIBHOT POOOTH 13 TOCIITOBHOTO TOOYmyBaHHS (HOpMabHUX
cemanTtuk cimeiictB FOL, DL, ALC ta SROIQ(D) noriyaux MOB MpeCTaBICHHS 3HAHb;

® TIPOJEMOHCTPYBAaTH 3arajbHe po3yMiHHs, rpadiune UML-npencraBieHHs, Jorid-
HE BUTJIyMayeHHs Ta JOJAaTKOBY aBTOMATH30BaHy MAaIllMHHY MEPEBIPKY pe3yabTaTiB Mpo-
rpaMHoi 00poOku popmanbaux cemanTuk cimeiicts FOL, DL, ALC ta SROIQ(D) noriu-
HUX MOB IIPEJICTaBJICHHS 3HaHb JUIsl TOOYAOBU Ta MPOEKTYBaHHS OHTOJIOTIH;

® JIOKJIATHO TMPOJEMOHCTPYBATH 1H(OPMAIIHHO-TEXHOJOTIYHI 3HAHHSA MO0
MPAKTUYHOTO BUKOPUCTAHHS OOYMCIIOBAIBHUX MOMIJIMBOCTEH (DOpMaNbHUX CEMaHTHK
cimeticte FOL, DL, ALC ta SROIQ(D) cydacHHX JOTIYHHUX MOB MPEACTABJICHHS 3HAHb
Ta HasBHOTO BIJKPHUTOTO MPOrpaMHOro 3ale3nedeHHs A mporpamHoi oopoOku, UML-
MpeACTaBICHHS, 00 €KTHO POJIbOBOTO MOJICITIOBAHHS, HAOYHOI Bi3yasisallii JepeBaMu i
rpadamMu Ta MPOrpaMHOi IMIIEeMEHTalil (OpMaTbHUX JIOTIKO-MHOKHHHHUX MOJenei
KOMIT FIOTEPHHUX OHTOJIOTIH 13 TOKJIaIHUM BUTIIYMAU€HHSM OJIEPKaHUX PE3yJIbTaTiB;

6 aghexmuenitl cghepi
CTYAEHT 3IaTHUM:

® KPUTUYHO OCMHUCIIOBATH JICKIIMHUN Ta MO3aNEKIIHHUN HaBYATHHO-METOIMYHUAN
Marepiai, apryMeHTyBaTH Ha OCHOBI BHBYEHOTO TEOPETUYHOTO MaTepially, MPaKTHYHO
3aCTOCOBYBAaTH OOYMCITIOBAJIbHI MOKIMBOCTI (hopManbHUX ceMaHTuk cimerictB FOL, DL,
ALC ta SROIQ(D) cyuacHuX JIOTIYHHX MOB MPEACTABICHHS 3HAHb Ta HAsSBHOTO BIAKPH-
TOrO0 TpOrpaMHOro 3abesnedyeHHs s mporpaMHoi 00poOku, UML-npencraBineHHs,
00’€KTHO pOJILOBOTO MOJIECIIOBAaHHS, HAOYHOI Bi3yasizallii nepeBamMu 1 rpadamMu Ta
IpOrpaMHoOl IMIUIEeMeHTalil (OpMaIbHUX JOTIKO-MHOXHHHUX MOJEIeH KOMI IOTePHHUX
OHTOJIOTIH 13 JOKJIAIHUM BUTIIYMAYSHHSIM OJICPYKAHUX PE3yJIbTaTiB;

V NCUXOMOMOPHIT chepi:

® CTYJICHT 3/IaTHUM BUKOHATH Ta 0()OPMHUTH OOUYHUCITIOBAILHY J1A00paTOpPHY POOOTY
a00 1HAMBITyaJIbHE PO3PaxyHKOBO-rpadiyHe 3aBIaHHS MO0 MPAKTUYHOTO 3aCTOCOBY-
BaHHS 00YMCITIOBAILHUX MOXKJIMBOCTEH (hopmanbHuX ceMaHTHK cimelictB FOL, DL, ALC
ta SROIQ(D) cydacHMX JOTIYHUX MOB MPEICTABJICHHS 3HAaHb Ta HASBHOTO BiJKPUTOTO
porpamMHOTo 3a0e3nedeHHs A nporpaMHoi 06pooku, UML-nipencraBieHHs, 00’ €KTHO
pOJBOBOTO  MOJETIOBaHHS, HAOYHOI Bizyamizamii JepeBamu 1 rpadamu  Ta
MporpamMHOi IMIUIEMeHTallii (OpPMaIbHUX JIOTIKO-MHOKHHHHUX MOJIENEH KOMIT I0TePHUX
OHTOJIOTIH 13 TOKJIATHUM BUTIIYMAadeHHSAM OJIEPKAHUX PE3yJbTaTiB;
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V koenimueniii cgpepi:
CTYJACHT 31aTHUI

® TIPOJAEMOHCTPYBaTH PO3yMiHHSA 0a30BOi TEPMIHOJIOTII Ta HACTYIIHUX O3HAYEHb Y
rajxysi TUHaMIK{, YIPaBIiHHS Ta ONTHUMI3alii JuHaMIYHUX cucTteM: (@) pa3oBa 3MiHHA;
(6) kepyroua 3MiHHa yrpaBiliHHS; (6) OOMEXEHHS Ha BETMYMHU (PAa30BHUX Ta KEPYIOUHUX
3MIHHUX yMpaBIiHHS; (2) 00JaCTh 3HAYEHB JOIMYCTUMHX KEPYBaHb; (0) KEpOBaHA TUHAMI-
YHAa CHUCT€Ma BU3HAYAJNBHUX IU(EpEeHLIaTbHUX PIBHAHb 13 PO3IMKHEHHM KOHTYPOM
peryioBaHHs; (e) MOYaTKOBI Ta KIHIIEBI yYMOBHM I KpawoBoi 3amadi; (€) MHOKHHA
MOKITUBUX TPAEKTOPIH, 10 BUXOJATH 13 MOYATKOBOT TOYKH (Ha30BO1 TUTOIIMHHM ISl PI3HUX
JTOMYCTUMHUX 3HAYEHb Kepyrouoi 3MIHHOI ympaBiiHHS; (o) IpsMa 3amada KepoBaHOI
nuHaMiky; (3) obepHeHa (3BOpPOTHA) 3a/ada KepoBaHOI AWMHAMIKHM; (u) KpalioBa 3amaya
KEepOBaHOiI NUHaMIKH; (i) onTHMalibHA (ONITUMI3alliiiHa) KpaiioBa 3a/adya KEpoBaHOi JuHA-
Mik#; (1) oNTUManbHE 3a MIBUAKOAIEI0 KepyBaHHS; (k) MiHIMi3oBaHUN (DYyHKIIOHAT SK
1UTbOBA (DYHKITIS Ta SIK KPUTEPIN AKOCTI TOCHIPKYBAHOTO TEXHOJOTIYHOTO MIPOIIECY;
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® TIPOAEMOHCTPYBATH PO3YMIHHS BiJIOBITHOTO MPUKIATHOTO MAaTEMaTUYHOTO, CHC-
TEMHO-AMHAMIYHOTO Ta KOMII I0TepHO-aaroputMivHoro Modelica-dopmarizmy, a Takox
akay3anbHOi JModelica.org, Optimica Ta Pyplot kiGep-¢izunyHoi iMIuieMeHTarii y npoMu-
CIIOBO-TIPAaKTUYHUX 3aJadax JWHAMIiK{, VIPaBIiHHSA, aBTOMATW3allii Ta MYJbTH-
KpHUTEpiaJIbHOT IHKEHEPHOT ONTHMi3alii 6araToMacoBUX KEPOBAHUX TUHAMIYHHUX CHCTEM;

® TOSCHUTH OCHOBHI NPUHIMIIN aKay3aJbHOrO KiOep-(hi3MYHOro MOJENIOBAaHHS i3
3actocyBaHHsM Modelica-moaioaux moB JModelica.org, Optimica Ta Pyplot;

® JIOKJIQJIHO TIPOJIEMOHCTPYBATH MPAKTHYHI 3HAHHS METOAWKH, aJITOPUTMY Ta OCHO-
BHUX €TalliB PO3PaXxyHKOBO-OOUMCITIOBAILHOI MPUKIAAHOI MareMaTH4HOi poOoTH 13
MOCITIZIOBHOTO TOOYIYBaHHS HAWIMPOCTIMIUX aKay3aJIbHO-OMTUMIZAIIHHUX MoOJaeNeld y
rajgy3i JUHaMIKH, YIPaBJIiHHS Ta ONTHUMI3allil KEPOBAHUX JUHAMIYHUX CHCTEM B PaMKax
MPUKIIATHOTO KOMIT IOTEPHOTO PO3B’s3aHHS OOCPHEHUX KpaMOBHX 3a1ad ONTUMAIbHOT
IIBUAKO/III METOIOM HEINIHIMHOTO MPOTpaMyBaHHSI MUISIXOM 3aCTOCYBaHHsS 00YHCIIIOBa-
JTBHUX MOXKIIMBOcTel Oe3komrToBHOTO [13 JModelica.org i3 posmmpennsm Optimica;

® TIPOJEMOHCTPYBATH 3arajlbHe PO3YMiHHS, IHKCHEPHO-TIPAKTHYHE BUTIYMAdCHHS
Ta TEXHIYHO-TIPHKJIAJHI IMIUTIKAIil ofepXaHuX TpadiuHUX pe3yiabTaTiB YHCEIHHOTO
MOJICITFOBAHHS B paMKaxX MPOTPaMHOI OOpOOKH akay3aJlbHHX ONTHUMIZAIIHHUX MOJenei
KEpPOBaHUX AMHAMIYHHUX CHUCTEM B KOHTEKCTI BUKOHAHHS IMOYAaTKOBUX Ta KiHLEBUX YMOB
KEpOBaHOTO PyxXy, rpadiuHoi Bizyasizamii HasBHOCTI TOYOK IEPEKIIOYCHb, MEPEBIPKH
BUKOHAHHA Ta JOTPUMaHHA oOMeXeHb Ha ()a30Bi 3MiHHI Ta Ha 3MiHHI yNpaBIiHHSA, a
TaKOX IpadiqHOT OIIHKHU SKOCTI OJIEPKAHOTO TPOIIECY ONTUMAIBHOTO YIPABITIHHS;

6 aghexmuenitl cghepi
CTYAEHT 3IaTHUM:

® KPUTUYHO OCMHUCIIOBATH JICKIIMHUN Ta MO3aNEKIIHHUN HaBUYATBHO-METOIMIHUN
MaTtepiall, apryMeHTyBaTH Ha OCHOBI BHBYEHOTO TEOPETUYHOIO Marepiaiy, MpakTUIHO
3aCTOCOBYBATH OOYHMCITIOBAIbHI MOXKJIMBOCTI Cy4acHUX akay3anbHuX Modelica-momioamx
MOB ONTUMI3allifHOTO KiOep-(pi3MuHOro NpOrpaMyBaHHS Ta BIIBHOTO IPOrPAMHOTO
3abe3neyeHHs JModelica.org, Optimica ta Pyplot mig gac moOynoBu ta npu rpadivHii
Bi3yaJi3allii YucenbHUX PO3B’SA3KiB OOEPHEHUX KPalOBHX 3a/7a4 ONTHMAIBHOT IIBUAKOIIT
JUTSL ONTUMI3AIIHHUX MOIeTiel 6araToMacoBUX KEPOBAHUX JUHAMIYHUX CHCTEM;

Y RCUXOMOMOPHIU cghepi:

® CTYJCHT 3JaTHUI BUKOHATH Ta 0OPMHUTH OOUHCIIOBAILHY J1ab0opaTopHy poOOTY
a0o 1HOUBiAyallbHE pO3PAaxXyHKOBO-TpadiuHe 3aBAAaHHS IOAO MPOrpaMHOi 0OpOOKH
aKay3aJIbHOI ONTHUMI3aliiHOI MOJIeTi KEPOBAHOI JMHAMIYHOI CHUCTEMH 13 PO3IMKHEHUM
KOHTYPOM PETYJIIOBaHHS, YACEIBHOTO BU3HAUEHHs Ta rpadiuHoi Bizyamizallii pe3ynbTaTiB
PO3B’si3aHHS 00epHEHUX KpaloBUX 3a7]a4 ONTUMAaJIbHOT MIBUAKO/IT B paMKax MPHUKIAIHO-
r'0 KOMIT IOTEPHOTO MOJICIIOBaHHS aBTOMAaTH30BAHUX KEPOBAHUX MPOIIECIB TA CUCTEM;




[T ITPOI'PAMA JUCTTATIITHA

3.1.  Posnoain o06csAry TUCHUIUIIHY 32 BUJAaMU HaBYAIbHUX 3aHSTh Ta TEMaMHU

Kinpxicte rogua
Ne (menna / 3aouHa dopma)

Ha3Bu 3MicTOBHX MOMYJIiB i TEM
3/m B T.U.

YCROTO "5 T (Y T T | CPC

3microBuii Mmoayab 1 HaykomerpuyHa JuHaMika Ta epeKTUBHICTh HAYKOBHUX JOCJTIIKEeHb

1 Haii0inpi po3moBCIOIKEH] HAyKOMETPHYHI 1HIEKCH
Ta IHIUKATOPHU JJI CTATUCTUYHOI OLIIHKK 9acOBOI JTH-
HaMIK{ JTOCTiAHULBKOT epeKTUBHOCTI iHAMBIAyadbHO-| 4,5 1 0,5 0 3
r'0 HAYKOBIIS Ta iX MporpaMHa peajizallis B HAyKOMeT-
puuHux 6a3ax Scopus Ta Web of Science.

2 | JonaTtkoBi HAyKOMETPUYHI IHAEKCH Ta I1HIUKATOPH
JUTSI CTATUCTUYHOI OIIHKK €(EKTUBHOCTI Ta PIBHA SIK
HAyKOBUX BHJIaHb, TaK 1 HAyKOBO-JOCIIIHUX OpraHi- 4,5 1 0,5 0 3
3aIiil Ta iX mporpamMHa peaizallis B HAyKOMETPHUIHHUX
6azax Scopus Ta Web of Science.

3 YacToTHI Ta paHTOBI MiIXOU KJIACHYHOI CTATUCTUKH
70 HAYKOMETPHYHOTO aHali3y e(peKTUBHOCTI HAyKO-
BO-JI0CTITHOT MISUTPHOCTI Ta iX MpaKkTUYHA peastizallis 4,5 1 0,5 0 3
y poboTi HaykoMeTpuuHuX cuctem Scopus Ta Web of
Science.

4 JlerepmiHOBaHI Ta WMOBIPHICHI JUHAMIYHI MOJENI
HayKOBO-JIOCTIAHUIIBKOI aKTHBHOCTI 1 €(pEeKTUBHOCTI
Ta IX IMIUIEMEHTAIlisl Y cucTeMax BEeHIOopiB Scopus Ta
Web of Science.

4,5 1| 05 0 3

5 |/JerepmiHiCTUYHI HENEpepBHI MOJENI HAYKOBOI myO0i-
KaIiiHO1 MisUTbHOCTI BUYEHUX Ta JUHAMIKH HAyKOBOTO
[IUTYBaHHS, SIKI 3BOASTHCS O CHCTEM 3BHYAWHUX M-
dbepenmiansaux piBHAHB (3/[P) Ta iX yucenpHE 1HTET-
pysanns y Calc, Excel, R, Python, Sage Math, Matlab,
Scilab, Octave, Maple Ta Wolfram Mathematica.

4,5 1 0,5 0 3

6 |VIMoBipHicHi Mozei I CTBOpEHHS HAYKOBHX ITyOITi-
Kaliii i3 3actocyBanHsM mpouecis FOma (Yule). Mmo-
BipHICHA JJMHAMiKa HayKOBOTO IIUTyBaHHs, [lyaccoHiB-
chka Ta 3Mimana [lyaccoHiBchbka MOAEINI NIl HAKOIIH-
YeHHs1 HayKoBUX IuTat. [Iporpamua Bi3yamizarisi Mo-
NeJIen.

4,5 1| 05 0 3

7 |CroxacTuuHa JAMHaMiKa CTapiHHS HAayKOBHX JIOCIHi-
JOKEHBb Ta CTaTe Ha OCHOBI ITUTYBAHHS 13 3aCTOCYBaH-
HsAM posnoainiB Bapinra (Waring), 3pizaHoro posmnoii-
ny BapiHra Ta HeraTUBHOTO OIHOMiaJIbHOTO PO3MOJLTY.
Busnauanena cucrema 3/IP nns HaykoBHX cTared 1
IIMTAT Ta IPOrpaMHa Bizyasizaiis mojaeneid Bapinra.

8  |MmoBipHiCHI MOJeni Ui HAyKOBOI TUHAMIKH Ha OCHO-
Bl BapiaIiifHOTO M1X0/Ty, MOJIEINI MPOIECIB IUTYBAHHS,
eBOIIIOLIT /-1HAeKCY, eeKTUBHOCTI HAyKOBOi poboTH,| 4,5 1 0,5 0 3
Mirpariii HaykoBoi po0040i CHJIM Ta Ba)XITMBOCTI JIFOI-
cpKoro dakropy B Hayti. [Iporpamua Bizyauizaris.




3microBuii Moay b 2 IH:KeHepiss HAYKOBHMX 3HAHb, OHTOJIOTII TA CEMAHTHYHA NABYTHHA
9 |JloriuHuii CHUHTaKCHUC Ta ceMaHTHKa | mopsnky. Jle- 45 1 0.5 0 3

cKpunTuBHa Jorika 1yt DL oHTONOTIH. ’ ’
10 [Moeu OWL Ta OWL2 (W3C Web Ontology
Language) U1 onucy OHTOJIOTIH.

4,5 1 0,5 0 3

11 | CtBOpeHHH, pO3po0OKH Ta MOZEIOBAHH 4 ¢ | 0.5 0 3
OHTOJIOTiH y BiIbHOMY penakTopi Protégé. ’ ’

12 | 3acTocyBaHHs OHTOJIOTTYHOT O MiIXO0Ty Ta
1HKeHepii 3HaHb 10 aHaNi3y CTPYKTYpH Ta KOHTeHTY | 4,5 1 0,5 0 3

CyJaCHHUX HAYKOBUX MyOJIiKarliil.
3microBuii Moayab 3 CtaTuCTHYHA 00po0Ka eMIIPUYHUX JAHUX HAYKOBHMX JA0CIIIKEHb
13 |®inpTpyBaHHs Ta CTPYKTypHa nepebynoBa
ekciepuMeHTabHEX ganux y LO Calc, MS Excel, 4,5 1 0,5 0 3
GNU R, Scilab Ta Numerical Python.
14 |IToOGynmoBa diHIWHMX, HEMHIHHUX Ta TUCKPETHHX pe-
IpeciiHUX MOJIENel, a TaKoX aHali3, Bi3yalisamis Ta
TIYMa4yeHHsI YaCOBUX PSIB U eMIIPUYHUX JIaHUX Y,
GNU R ta Num Python.
15 |IlonmipyBaHHS eMITIpUYHUX JaHHUX, IEPEBIPKa aaeKBaT-
HOCTi, METOJ TOJIOBHMX KOMITOHEHTIB Ta (pakTopHUit
anamiz y GNU R. baecoBa (Bayesian) cratuctuka y
Numerical Python.
16 |Po3mizHaBanHs rpadiuHUX NaHUX HA eMIIpUIHUX (O-
Torpadisix i3 3aCTOCYBaHHSM OOYHMCITIOBATBHUX MOXK-
muBocter GNU R, Numerical Python, Matlab Ta
Wolfram Mathematica.
3microBuii Moayuab 4 OnTumizamisi Ta ONTUMAJIbLHE YIIPABJIHHS JUHAMIYHUMHA CUCTEMaAMM
17 |Modelica-nonioni MoBU KiGep-(hi3UYHOrO MOJIEIIOBAHA
Hs 1H)KCHEPHUX TPOIIECIB Ta TEXHIYHMX CHCTEM Ta iX
nporpaMHa peajizamisi y cydacHux cucremax Optimica, 4,5 1| 05 0 3
OpenModelica, JModelica.org, Scicos Modelica,
MapleSim ta Wolfram SystemModeler.
18 |3acTrocyBaHHs BIIKPUTOTO MIPOTPAMHOTO 3a0e3MeUeHHS
(BIT3) JModelica.org, Optimica Ta Pyplot no uucenn-
HOTO PO3B’S3KYy KpaloBOi 3a1adi ONTUMAaJILHOTO VII-
paBIIiHHS y HaWmpocTimoMmy «aHamiTuaHoMmy» «Ilont-| 4,5 1 0,5 0 3
PATIHCBKOMY» BUTIAJKY. 3iCTaBJICHHS PE3yJbTATIB YH-
CeNIPHOTO Ta AaHAJITHUYHOTO iHTEerpyBaHb. [Iporpamual
Bi3yautizallis IBOX OJIep’)KaHUX PE3YJIbTATIB.
19 |3acrocyBanns BII3 JModelica.org, Optimica ta Pyplot
70 1HXKEHEpHOi MOCTaHOBKH, MaTeMaTHUYHOro (opmy-
JIIOBaHHS, YMCEJIBHOTO aKay3aJlbHOTO PO3B’SI3KY Ta Bi-
3yaiizaiii MPUKIAIHUX HETIHIMHUX 3a7a4 ONTHMAaJlb-
HOTO YNpPaBIiHHA OCHMJISAILIMHUM MasTHUKOBUM PO3-
TOWIyBaHHSIM MEPEeMIllyBaHOTO BaHTaXy MPHU KepoBa-
HOMY ITOBOPOTI CTPiJIU OAIITOBOTO KpaHy Ta MPU KEPo-
BaHOMY MEPEMIIICHH] BI3Ka MOCTOBOTO KpaHy.
Ycboro roavH 90 200 10 0 60
Kypcosa podora 0 0 0 0 0
JI — nmexii, IT (C) — mpaktuuHi (ceminapchki) 3anatTs, JIab — maboparopHni 3ausartsa, CPC — camoc-
TiliHa po0OOTa CTY/IEHTIB.

4,5 1 0,5 0 3

4,5 1| 05 0 3




3.2. Temaruka npakTUYHUX 3aHAThH

Ne Tema 3aHATTS
3/1
1 |O3HallOMJICHHS CTYAEHTIB 13 iICHYIOUMMH BUMOT'aM{ BHJIABIIIB aKaJIeMIYHUX >KypHAIIIB 11010

MIArOTYBaHHS MaTeMaTUYHUX (POPMYN y aBTOPCHKUX PYKOIMHCAX AJIi MDKHAPOJHUX PEIeH-
30BaHMX HAayKOMETPUYHUX BUAAHB (PI3UKO-MATEMAaTHYHOTO MPO]iIt0, KOIM MEBHI peaaKiii
KYpHAJIiB 0/pa3y PErJiaMeHTYIOTh IMJATOTOBKY aBTOPCHKOI CTATTI 13 3aCTOCYBAHHSIM TaKWX
TeX-noxibHux penakTopis, sk oH-1aiH penaktop Overleaf https://www.overleaf.com/ Ta iH.
O3HallOMJICHHSI CTY/ICHTIB 13 IOTOYHUMH BUMOTAMH YHIBEPCUTETCHKUX pEIaKIliii O1IbIIOCTI
HAYKOMETPUYHUX TEXHIYHUX KYPHAIIB, SIKI 10 CUX Mip BUSBIAIOTH OiJIbII 3HAYHUI KOHCEp-
BaTHU3M JI0 MATOTOBKU popmyn y mrabmoHHuX nokyMeHTax MS Word Ta, sik 1 22 poku ToMy,
BHUMAararloTh aBTOPIB BUKOPHCTOBYBATH JIMIIIE KJIACHYHHUM 3acTapiivii BOyIOBaHUN peqaKTop
Microsoft Equation 3.0. 3BepHeHHS yBaru CTyJEHTIB, 110 TIPH [IbOMY aBTOpaM KaTerOPHYHO
3a00pOHSAETHCS BUKOPUCTOBYBATHU SIK allbTepHAaTHUBHUN pemakrop MathType, Tak i cydacHmit
BOymoBanuit pemxaktop Gopmyn (y MS Word 2007, 2010) a6o piBusab (y MS Word 2016)
s *.docx ¢aiiniB. Po3’sicHenHs crynenTam mio 3a BiacyTHocTi MS Equation 3.0 y moTouHii
cydacHiii Bepcii MS Word, aBTopam KypHaJbHUX PYKOIHCIB PEKOMEHAYETHCS TOJAATKOBO
BCTAQHOBJIIOBAaTH Ha KOMIT IOTE€p OE3KOIINTOBHE KHUTalChbke mporpamue 3ade3nedeHHs WPS
Office (https://www.wps.com/) Ta ofep>KyBaTH MPAKTHYHY MOXKJIUBICTh JIETKO JOJaBaTH Ta
penaryBatu MS Equation 3.0-cymicHi popmynu y nmorounomy MS Word nokymeHTi uepes
craagaptae MS Word mento BeraBka — O6’ ekt — WPS Equation 3.0. HaGyTts mpakTnunnx
HAaBUYOK CTYJIEHTAMHU IIOJO KOMII'IOTEPHOTO HAOOpy CKJIaJHUX MaTeMaTHUYHUX BHUPA3iB
IUISIXOM BeTaBlieHHs BOyaoBaHux (opmyn (built-in equation) y *.docx TEKCTOBI JOKYMEHTH
y nporpami MS Word 2010, msixom BukopucranHs LibreOffice Math Formula Editor y
*.odt TekcToBux mokymeHtax mporpamu LibreOffice, nuisixom Habopy GopmMyn y penaktopi
WPS Equation 3.0 y *.doc TekcroBux nokymentax y mporpami WPS Office ta nuisixom Ha-
0opy TekcTOoBUX (GopMyn y *.teX TEKCTOBHUX TOKYMEHTaX 13 3aCTOCYBaHHSM DPEIaKI[IHHO-
O0YHCITIOBAIEHUX MOXIIMBOCTEH oH-NaiiH TeX-penakropy https://overleaf.com .

Po3’sicHenHs cTyneHTaMm, mo HenepeadadyBaHUi mepedir mpolecy pereH3yBaHHs Ta 0CTaTo-
YHUX PeNaKUifHUX PIIIeHb CYTTEBO YCKIAJHIOE Ta MOJOBXKYE BUTPAYCHUN Yac aBTOPCHKOTO
MOIIYKY ITIThOBOTO 1HJIEKCOBAHOTO BHJIAHHS Ta MPU3BOAUTH IO HEOOXITHOCTI OaraTopasoBo-
ro TepepoOieHHsT CIHCKY JITEPaTypHUX JKEpen BiAMOBIAHO JO HEOOXiTHOTO MOTOYHOTO
xypHaimsHoro ¢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.1. 1 T.11.} . 3BepHEHHS yBaru CTy/AcH-
TiB, IO BHKOPHCTAHHS TOTYXHOTO BIAKPUTOrO MporpamMHoro 3abesmneyeHHs Zotero
https://www.zotero.org (po3poOHuK — yHiBepcuteT J[)xopmka MelicoHa) y BUTIIAII BCTAHOB-
JIEHOTO J0AaTKy Ta OpaysepHoro miariny (Zotero Connector) no3Boisie ycim Zotero-
3apeECTPOBAHUM KOPHCTyBadaM JIETKO CTBOPIOBATH aBTOPCHKI KOJEKIIi IIUTOBAHUX HAYyKO-
BUX JIOKYMEHTIB Ta, 3a-HEOOX1JHOCTI, JIETKO HAMOBHIOBATH TEMAaTHUYHI KOJEKIlii HeoOXiTHH-
MU KapTKaMU JIOKYMEHTIB SIK IIJISTXOM IMIIOPTY *.ris ¢aiiIiB BUAABI, TaK 1 MIJISIXOM IMIIOPTY
BIIKpUTUX KapTok cratel 13 BoCy (3a HasBHocTi mnotounoro BoC noctymy 1o
https://webofknowledge.com/). [losicHeHHs cTyAeHTaM, IO TICIs aBTOPCHKOTO HATIOBHEHHS
Zotero-KoneKIii, npouec Zotero-reHepyBaHHS MEBHOI IHUTAaTH y HEOOXiTHOMY LIJILOBOMY
dbopmati crae ayxe MBUAKAM Ta 3pydyHUM: CTBOPUTH CIHCOK JIITEpaTypu 3 JOKYMEHTY —
nani BUOMpaeThcss HeoOXiAHMN cTwiab nuryBaHHsA (MoBa — English (US); pexum BBOmYy —
Crnmcok Jitepatypu; MeToj BBoAy — 30epertu sk rtf; Ok). 3BepHeHHS yBaru CTYJEHTIB, 10




MPAaKTUYHE 3aCTOCYBaHHs Zotero € e(peKTUBHUM HUISXOM MiABUIIIEHHS HayKOBOI MPOYKTHB-
HOCTI Ta 3a0IIa/HKEHHSI aBTOPCHKOTO Yacy y Mpolieci 6araropa3oBoi MEpepoOKH PYKOIHUCY
BIJIMIOBITHO /10 BHUMOT DI3HMX HayKOBHX >XypHaiiB. OnaHyBaHHS CTyIE€HTaMH NPAKTUYHUX
HaBHYOK POOOTH 13 BIAKPUTHUMHU Ta OE3KOIMTOBHUMHU 0i10J10TpadiuHIMHU MEHEKEpaMH JIiTe-
parypHux kepen https://www.zotero.org/ Ta https://www.mendeley.com/ a1 aBTOMaTH30-
BAaHOT'O CTBOPEHHS HEOOXIAHOI KITBKOCTI CTaHIApPTHU30BaHO-(OPMATOBAHHUX JIITEPATypHUX
MOCWJIaHb BIAIMOBIHO 10 MPUHHATOTO OKPEMHUM HAYKOBHM KYPHAJIOM IEBHOTO MiKHapOJ-
HOTO CTHJIIO 0(OPMIICHHS IUTOBAHKUX 010110TpaiqHUX HKEPEIT.

On-line peectparis Ta crBopenHs ORCID Tta Publons o006mikoBHX 3amuciB HAyKOBIIA.
[TepeBipka akTyaqbHOCTI Ta TOYHOCTI iH(OpMaIi BHUAABIS 100 HASBHOCTI MOTOYHOTO
Scopus ta/a6o WoS Core Collection inaekcyBaHHsS IEBHOI'O HAYKOBOTO XypHaly. Butmyma-
YEeHHsI CTYJEHTaM HACTYMHUX CTATUCTUYHHMX Mip Ul )KYpPHaJIbHOTO IUTYBaHHS: WOS iMIakT
dakrop  IF,  ([F=impact factor, (Garfield, 1979)); npomiKHHMHA  iHJEKC
II, (intermediacy index, (Glanzel, 2003)); merpuka RIP «cWpOrO» piBHS ITMTOBAHOCTI
nyOuikanii (R/P=raw impact per paper); merpuka DCP noTeHIialy IUTyBaHHS 0a3u JaHUX
(DCP=database citation potential); merpuka RDCP BiTHOCHOTO MOTEHITIATy ITUTyBaHHS 0a3u
nanux (RDCP=relative database citation potential); Scopus-merpuka [SNIP=(RIP/RDCP)]
HOpMaJTi30BaHUK 3a JpKeperaaMu piBeHb IuToBaHOCTI myOmikamii (SN/P=source normalized
impact per paper, (Moed, 2010)); Scopus-peiituar SJR (S/R=Scimago Journal & Country
Rank, (Gonzalez-Pereira Ta iH., 2010)); monudikoBanuii peitunr SJR2 (Guerrero-Bote Ta
Moya-Anegon, 2012); nonatkoBa MeTpuka SJRQ cepeaHbOro MPecTHKY Ha CTATTIO; CEPEAHS
HOpMasti3oBaHa orfinka mutyBanas MNCS (MNCS=mean normalized citation score, (Waltman
ta iH., 2011)). 3Haxo/KeHHs MOTOYHHX YHCEIbHUX 3Ha4deHb Scopus-meTpuk CiteScore,
CiteScoreTracker, SJR, SNIP Tta Snowball Metrics Ta 3HaX0I>KE€HHS IOTOYHHX BeITHYUH Wo0S
Core-metpuk Journal Impact Factor JCR mist meBHOrO HaykoBoro xypHaiy. [loOynoBa rpa-
¢bikiB 3MiHH OCHOBHHX Scopus- Ta WoS Core-MeTpuK 3a poKaMu 1HIACKCYBaHHS JIIsl BUOpaHO-
ro HAyKOBOT'O XypHally. 3amuc Ta BUTIYMA4yeHHs BIAMOBITHUX CTATUCTUYHUX (HOpMyIn Ta iX
rpagiyHe IpeACcTaBICHHS JJIs BUILE3a3HaYeHUX OCHOBHUX Scopus- Ta WoS Core-MeTpuK.
Po3’sscHeHHsT CTyaeHTaM KOHIEMIIIH, TOB’S3aHMX 13 BHU3HAYEHHSM Ta CTaTUCTUYHUMHU
xapaktepucTrukamMu HaykoBux emiT (Scientific Elites) BimmoBigHo mo knacudikamiii (Abzug,
2008), (Coleman, 1974), (Trilling, 1979), (Elias ta in., 1982), (Mulkay, 1975)). BuBuenns
«KBaJpaTHO KopeHeBoro» 3akony llpaiica (square root law of Price, (D. De Solla Price,
1963)). VY3arameHenns 3akony llpaiica y po6oti (Egghe Ta Rousseau, 1986). I'padiuni
nodynoBu posmipy emitu (Elite), cymepenitu (Superelite) Ta rinepenmitu (Hyperelite) i3
3actocyBaHHsM KpuBoi Jlopenma (Lorenz curve). [Tousartsa mimtaocTi enitu (Strength of Elite).
[Tporpamue oOumcneHHs, rpadidHa Bi3yasi3allisi Ta CTaTUCTUYHO-HAYKOMETPHUYHE BUTIyMa-
YeHHS 3MICTYy HACTYMHUX TEOMETPUYHHX IapaMeTpiB y IHAMBIAYaJbHHUX PO3PAXYHKOBO-
obuncmoBanbHUX 3BiTax cryneHtiB: (1 —P.) ta (1 —Ps) po3MmipiB HAyKoOBOi eliTH Ta
cynepenitu (size of the scientific elite & superelite); (1 — L.) ta (1 — Ly) BIICOTKY TTOBHOTO
Yucia craTed, sKi HalucaHi WieHaMH HayKoBOi efiTh Ta cymepenitu (percentage of total
number of papers owned by the members of the scientific elite & superelite); s. Ta 55 MiITHOCTI
HayKoBoi enitu Ta cynepeniTH (strength of the scientific elite & superelite).

3HaXOKEHHST YMCIIOBOTO 3HaueHHs A-iHaekcy [Mipmra (Hirsch, 2005) okpemoro HaykoBIIs Ta
NIEBHOTO HAayKOBOTO JKypHaily 3a naHumu cucrteM Scopus, WoS Core Collection Ta Google
Scholar. 3anuc Ta BUTIIyMaueHHS BIAMOBIIHUX CTATUCTUYHUX (POpMyI ais A-1HACKCY, BEIU-
uuHu i° HOpManizoBaHoro /-ingekcy (Normalized /-Index), MomudikoBaHOro iMIaKT iHeK-
cy MII aBTopiB Sypsa & Hatzakis, 2009 (Modified Impact Index MII), Benuuunu hr Tpanerie-
noaioHoro A-innekcy (tapered A#-Index, Anderson Ta iH., 2008), oOMexeHOT0 B Yaci A-iHAeKcy
h'" (Temporally Bounded #A-Index), 3amexxHoro Bim BiKy HaykoBuUs A-iHOekcy (Age-
Dependent A-Index). Po3’sicHeHHs cTyqeHTaM po0OaeMu MHOKHHHOTO CITIBABTOPCTBA Ta PO3-

TS Ay BiIMOBIAHUX CTATUCTUYHMX iHAEKCIB: “‘hbar”-iHmekcy [ipmia (}7 ) Jutst ryOiKamin




31 cmiBaBropamu (Multiple Authorship, Hirsch, 2010), gh-innekcy I'amama (gh-Index of
Galam, 2011), Benmuuunu P-innekcy nocmignuka (Stallings Ta iH., 2013) Ta yBeaeHHs Takux
CTAaTUCTHUYHUX (PYHKIIN 111 OOYMCIECHHS YaCTKU aBTOPCHKOI y4acTi y psizii OmyOJIiKOBaHHX
po0it, sik piBHOIIpaBHUN aBTOpchkuii po3noain (Egalitarian allocation, de Solla Price, 1981),
apudMeTHuHU aBTOpCchkuid po3nozin (Arithmetic allocation, van Hooydonk, 1997), reomet-
puuHHUil aBTOopchkuil po3noain (Geometric allocation, Egghe ta 1., 2000). O3HaiiomyieHHs 31
crniBBigHOMmEHHsAMU i siapa ['ipmry (Hirsch core), m-innexcy bopumana (Bornmann Ta iH.,
2008), momatkoBoro (complementary) A-ingexcy (Batista Ta in., 2006), g-iampexcy Erre
(Egghe, 20006), i,-ingexcy, p-inpekcy (Prathap, 2010), /Q,-innexcy (Antonakis ta Lalive,
2008), 4- ta R-inaexciB (Jin Ta iH., 2007). Po3’aCHEHHS CTyleHTaM CHiBBIIHOIIEHb Ta 3Ha-
YeHHS 71 TaKUX A-MOAIOHUX CTaTUCTHUYHUX 1HIEKCIB, sk PIX ta EPIX inaexcu nepdekiio-
HaJi3My Ta ekcTpeManbHoro nepdekil. (perfectionism index ta extreme perfect. indices PLX
ta EPIX, Sidiropoulos Ta in., 2015) Ta 7T-iHnekcy akajaemiynoro ciuiny (academic trace 7, Ye
ta Leydesdorff, 2014). O6uncieHHsi, TOPIBHAHHSA, CTATUCTUYHE BUTIyMA4YE€HHS, MMpOTrpaMHa
Ta rpadivHa Bizyami3allis 3a3HAYEHUX OCHOBHUX /-TIOJIOHUX 1HJIEKCIB JJISI HAYKOMETPHUYHOT
JISITEHOCTI OJTHOTO 1 TOTO CAaMOTO HAYKOBIIA Y 1HAWBITyaIbHUX 3BITaX CTYIACHTIB.
O3HallOMJIEHHS CTYACHTIB 13 10AaTKOBUMH CTaTHCTUYHHUMU 1HAEKCaMU HayKOBOi e(h)eKTHBHO-
CTi, AIKl CIIUPAIOTHCS Ha MeXaHi3Mu HopMadizalii (Normalization Mechanisms), a came: iH1e-
kcu B; 1 B> (3ampomonoBani Waltman Ta iH., 2011), Pl-ingekc (3ampomonoBano Vinkler,
2007), m-inpekc (3amporonoBano Vinkler, 2009). O3HailoMJIeHHS CTYACHTIB 13 1CHYIOUUMH
1HJEKCaMu, SKi XapaKTepU3yIOTh YCIiX HAYKOBIISI Y KOHTEKCTI 0COOMMBOCTEH MmyOmiKaIiiftHol
aKTHBHOCTI, 30KpemMa: iHaekc PS myOmikamiitHoi cTpaterii qocmigauka (Publication strategy
index, 3ampononoBanuii Schubert Ta Braun, 1986), ingexc RPS BigHOCHOI myOmikariiHol
crparerii nocmiganka (Relative publication strategy index, 3anpornonoBanuii Vinkler, 1986).
O3HallOMJICHHS CTYJIEHTIB i3 CTATUCTHYHUMU 1HJACKCAMH Ta 1HAMKATOPAMH 1HIWBITyalbHOTO
JOCIITHUIIBKOTO YCIiXy HayKOBLs, 30Kkpema: Oibmiorpadiunmii innekc J Xakkapa (Jaccard
index, 3anpornonoBanuii Jaccard, 2012), ingexc F' (3anmpomonoBannii Wu, 2013), inaukarop
yucna ycmimHux mnyonikanii NSP  (number of successful papers, 3anpononoBaHMi
Kosmulski, 2011) Ta s-innekc ycmixy (success index, 3ampornonoBanuii Franceschini ta iH.,
2012), a Takox 3B’SI30K s-iHAeKCy 13 A-iHaexcom [ipmma (Hirsch) Ta g-ingexcom Erre (Egghe).
O3HalloOMJICHHsSI CTYACHTIB 13 MPOCTUMH CTaTUCTUYHUMHU IHJIEKCAMH, SIKI XapaKTEePU3YIOTh
[IUTYBaHHS Ta JOCHITHUIBKY €(QEeKTUBHICTh TPYIH JOCIITHUKIB, 30KpeMa: iHJaeKe (J; SAKOCTI
JIOCJTITHAIIBKUX pe3yibTaTiB AOCTITHUIIBKOT Tpynu HayKoBIlB (quality of the research output
of the scientific group); inaexc A/;, piuHOTO IMIIAKTY VIS i-T'O POKY CTaTei, OImyOIiKOBaHUX Y
n-my poii, ne n<i (Annual Impact Index, 3anpononoBanuii Brown, 1980); MAPR-iHIeKC
CepeqHBOPIYHOI MPOIEHTHOT cTaBKK (mean annual percentage rate MAPR, 3anponoHOBaHUMN
Burton ta Kebler, 1960) nis orinku psimy cTaTei, omyOiKOBaHUX OIIIHIOBAaHOIO TPYIIOI0 Hay-
KOBI[iB; 7-iHaekc moaBiiiHoro vacy (doubling time) s rpynu nocnmigHukiB; RPG-iHaeKc
BiIHOCHOTO myOumikamiitHoro pocty (relative publication growth index, 3ampomoHOBaHWMIA
Vinkler, 2000). ITporpamMua o0poOka BIAMOBIIHUX JaHWX, BUKOHAHHS oOuncieHHs, 2D abo
3D xomm’rorepHa rpadidHa Bi3yalizallisi Ta HAYKOMETPUYHO-CTATHCTHYHE BUTIYMaudeHHS
OCHOBHHMX 1HJIEKCiB HAYKOBOi €()eKTUBHOCTI Y iHIMBIyalbHUX 3BiTaxX CTYJIEHTIB.

O3HalloMJICHHSI CTYIEHTIB 13 CTaTUCTUYHUMH 1HAeKcamu aBtopa Vinkler, 2010: TPP-
iHAeKcoM myomikaniitHoi edexktuBHOCTI (total publication productivity index 7PPr) ta i3 T1A-
1HJIEKCOM 3arajibHOTO IHCTUTYTChKOTO aBTOpCTBA (total institutional authorship index 7747).

Po3’sicHeHHs cTy/leHTaM HACTYIMHUX CTATUCTHUYHUX 1HJEKCIB BIIXUIICHHS BiJl €IUHOI TCH/ICH-
ii (Deviation from a Single Tendency): ingekc HecTabinbHOCTI (Przeworski, 1975); koedimi-
eHT I; po36ixnocTi 3a Illyrnewm (Schutz Coefficient of Inequality, 1951); innekc /> BinxuieH-
Hs Big Moy 3a Binkokcom (Wilcox Deviation from the Mode, 1973); innekc piBHOCTI I3 3a
Harenem (Nagel’s Index of Equality, 1984) ta xoediuient Bapiamii /4 (Coefficient of
Variation, Liithi, 1981). O3HaiioMJIeHHS CTYACHTIB 13 HACTYMHUMHU IHJEKCAMH I PI3HMII




Mix craructuyHuME kKommnoHeHTamu (Differences Between Components): GMD iunexc Is
ycepenHeHoi BigHocHOi pizHmI 3a [[xuni (Gini’s Mean Relative Difference, Gini, 1912);
kpuBa Jlopenna (Lorenz curve, Lorenz, 1905) Ta koedimient /7 HepiBHoCcTi 3a J[kuHi (Gini’s
Coefficient of Inequality, sikuit OyB yBemeHMI Ta JOJATKOBO BHUTIIYMadeHUH y poOoTax
(Kimura, 1994), (Milanovic, 1997), (Groves-Kirkby Tta in., 2009), (Huang ta in., 2012),
(Rogerson, 2013), (Rodriguez & Salas, 2014), (Yang Ta iH., 2014)). Po3’sicHeHHs cTyneHTaM
HACTYIHUX CTAaTUCTMYHHX I1HAEKCIB s OLIHKK KoHIeHTpauii (Concentration), HEOJHOPIIHO-
cti (Dissimilarity), 38’s3H0cTi (Coherence) Ta pizHomaniTHOCTI (Diversity): HHI iHAeKC KOH-
uentpauii s T'epdingansg-Tipmmana (Herfindahl-Hirschmann Index of Concentration,
(Hirschman, 1945) ta (Herfindahl, 1950)); HI innexkc xonnentpamii /o 'opBata (Horvath’s
Index of Concentration, (Horvath, 1970)); RTS innexc xonmenrtpaii /;0 Pes (RTS-Index of
Concentration, (Ray Ta Singer, 1973), (Taagepera Ta Ray, 1977)); inaexkcu pi3HOMaHITHOCTI
11 Ta npyruii inaexc pisHomanitHOCTI /;2 Jlibepcona (Diversity Index of Lieberson Ta Second
Index of Diversity of Lieberson, (Lieberson, 1969)); y3aranbHeHuit iHIEKC pi3HOMaHITHOCTI S
Crepminra (Generalized Stirling Diversity Index, (Stirling, 2007)); iHaeKC pi3HOMaHITHOCTI
Skrs Pao-Crepminra (Rao—Stirling diversity index, (Rao, 1982) Ta (Ricotta Ta Szeidl, 2006));
iHgexc pisHomaHiTHOCTI Ss Cimricona (Simpson diversity index); iHAEKC HEOTHOPIAHOCTI 173
Hynkana (Index of Dissimilarity, (O.D. Duncan ta B. Duncan, 1955)) Ta y3araipHeHU# iH-
nexc G xorepentHocti Padonca (Generalized Coherence Index, (Rafols, 2014)). O3naiiom-
JIEHHS CTYACHTIB 13 HACTymHUMHU iHJIekcamu maucoOamancy (Imbalance) Ta dparmenTarii
(Fragmentation): immekc [;4 mucOGamancy Taaremepa (Index of Imbalance of Taagepera,
(Taagepera, 1979)) ta RT-innexc I;5s dparmentanii (R7-Index of Fragmentation, (Rae Tta
Taylor, 1971)). IlporpamHe oOuYMCIEHHS, pO3paxyHKOBa Bi3yasi3allisi, MPUKIATd BUKOPHUC-
TaHHSI T4 CTATUCTUYHE BUTIIYMAYCHHS CTATUCTHYHUX 1HACKCIB Ta XapaKTEPHCTHUK.
Po3’sicHeHHs1 CTyieHTaM 3MICTy CTaTUCTUYHMX iHJEKciB HaykoBoi nuHamiku (Leydesdorff,
2002), sxi cnimparoThes Ha KoHmemnmio iHpopmariiiHoi entpomii H (Concept of Entropy):
inaekc I76 eatpomii Tetina (Theil’s Index of Entropy, (Theil, 1969-1970) ta (Wang, 2012));
ingexc /;7 naamipaocti Teiina (Redundancy Index of Theil, (Theil, 1967) ta (Batten, 1983));
iHaekc /7 HeratuBHOI (Bin eMHo1) enTporii Keccenbmana (Kesselman, 1966) ta inaexc I odi-
KyBaHoro iHpopmauiinoro 3micty Teiina (Expected Information Content of Theil, 1972).
BuBuenns crymentamu kpuBoi Jlopenma (Lorenz Curve, (Fellman, 2011) & (Chotikapanich,
2008)) Ta BIIMOBIIHUX CTATUCTUYHMX IHAEKCIB: iHAEKC [;9 JIKWHI 13 TOYKH 30py KPHBOI
Jlopennia (The Index of Gini from the Point of View of the Lorenz Curve); iamexc I
Kysnena (Index of Kuznets, (Liithi, 1981)) Ta miarpama (rpadik) Ilapero ((Cleophas Ta
Zwinderman, 2014) & (Kan, 2002)). Po3’sicHeHHsI CTyleHTaM iHIEKCIB IJIsl 3rPYHNOBaHUX
nanux (Liithi, 1981): iHmekcu I'79 Ooxuni Ta I Ky3nena ans crpatuikoBaHUX JaHUX
(Indices of Gini & Kuznets for stratified data); xoediuientn Bapiamii /*4 Ta norapudmigsOi
mucnepcii I's as ctpatudixosanux nanux (Coefficients of variation & logarithmic variance
for stratified data), a Takox iHmekc I>; Tina (Index of Theil). Butnymadennsi ctyneHtam
HacTyNMHHUX iHAekciB HepiBHOCTI (Inequality) Ta nmepeBaru (Advantage): iHaekc /22 4MCTOI pi3-
Humi Jlibepcona (Lieberson, 1976); inmekc I23 cepennnoi BigHocHOi mepeBaru (Fosset Ta
Scott, 1983); innekc /24, HepiBHOCTI Konrepa (Index of Inequity of Coulter, (Coulter, 1980)),
a Takox iHAeKc I25 mponopitiinocti Haremnst (Proportionality Index of Nagel, (Nagel, 1984)).
Osnaiiomnenns i3 meroaukoro RELEV nmnst ominku mpoaykTuBHOCTI Qreren(i) HAYKOBHX
JIOCJTIJDKEHB B YHIBepcUTeTax Ta pociaiaHuibkux iHctutyTax (Coccia, 2001, 2005, 2008).
Po3’sicHeHHsl CTyneHTaM HACTYMHHMX IHJIEKCIB Ta IMOKKYHUKIB JJIsi TMOPIBHSAHHSA HAYKOBHX
CHUTBHOT y pi3HuX Kpainax (Vinkler, 2008): nuroBanicts JPC xypHanpHUX crarei (Journal
paper citedness); uumToBaHicTh RW BimHocHoi migoOmacti (Relative subfield citedness);
npoaykTuBHICTS JPP xypHanbHHX cTated (Journal paper productivity); mpOAyKTHBHICTB
HCPP Bucoko-uuroBanux crateit (Highly cited papers productivity); ingexc RPI BitHOCHOT
BunatHocTi (Relative prominence index); nmutomuii BHecok y immakt S/C (Specific impact




contribution); inteHcuBHicTh RHCR BucokonuroBanux nociinHukiB (Rate of highly cited
researchers); cxmanenuit myomikamiitauii iHnexkc CPI (Composite publication index); iHmEeKC
FSDy; pi3HuLl CTPYKTYpH Taiy3i Juist kpainu k y ramysi i (Field structure difference index for
country k in field 7); iHmexc cepennboi cTpykTypHOi pizHuil MSDi (Mean structural difference
index). O6poOka, o0uKCIIeHHSs, Bi3yani3allis Ta CTATUCTUYHE BUTIIyMauyeHHsI 1HJEKCIiB.
O3HalloOMJICHHSI CTYJICHTIB 13 TOKa3HUKaMH €(PEKTUBHOCTI HAYKOBOi POOOTH 13 TOYKU 30pYy
npoayKyBaHHs myOnikamiii ta mareHTiB ((Albuquerque, 2005) Ta (Basu, 2014)): innekc E;
nateHTiB-ctareii (Patents—papers index); inmekc E> edexruBHocTi BHTpaT (Expenditure
efficiency index); ingexc E; edextuBHOCTI pobodoi cumm (Manpower efficiency index);
iHaekc E4 epextuBHOCTI mateHTHUX BUTpaT (Patent expenditure efficiency index); iHaexc Es
eeKTUBHOCTI maTeHTHOI poOouoi cunmu (Patent manpower efficiency index). Po3’sicHeHHs
CTyJIGHTaM METOJIOJIOT11, 3MICTY Ta MiAXOIIB J0 MpOorpaMHOi 0OpOOKH OCHOBHHMX CTAaTHUCTHY-
HuX moka3HukiB migepctBa (Indicators for Leadership) BiamoBimHo a0 knacudikaiii aBTopiB
(Klavans ta Boyack, 2008): moka3Huku HHHIIIHKOTO (moTOo4HOTO) Jinepcta (Indicators for
current leadership, (van Raan, 2006)); nmoka3uuku migepctBa y BinkputTsx (Indicators for
discovery leadership, (King, 2004)) Ta nmoka3Huku iHTeNneKkTyaabHOTO JigepcTBa (Indicators
for thought leadership, (Klavans ta Boyack, 2008)). BuTiiymadeHHs CTyJeHTaM TOJAaTKOBUX
BIJIHOCHUX 1HJEKCIB HalllOHAJIHHOT HAYKOBOI MPOIYKTUBHOCTI BIAMOBIAHO 10 Kiacudikaii
(Additional Characteristics of Scientific Production of a Nation, (Schubert Ta Braun, 1986)):
innexc aktuBHOCTI A a60 AI” (Activity index, (Frame, 1977) ta (Rousseau Ta Yang, 2012));
iHgexc RSI BimHOCHOT cremiamizanii (relative specialization index, (Glénzel, 2003)); inaexc
npuBabmmBocti AAI a6o AAI" (Attractivity index); BizHOCHA WacToTa (iHTEHCHBHICTB) ITUTY-
BanHs RCR (Relative citation rate); crmocTepexyBana dactora nutyBaHHs crarTi (Observed
citation rate of a paper); odikyBaHa YacTOTa IMUTYBaHHS cTarTi (expected citation rate of a
paper); ingexc RCR: = (RCR)? inmexc (Vinkler, 1988); meTonuka (Schubert Ta Braun, 1986)
JUTSE OOYMCIICHHSI 3HAYUMOCTI £47 Ta 447 METPUK Al Ta AAI Ta 17151 BABHAYCHHS 3HAYUMOCTI fRCR
Metpukun RCR. Po3’sCHEHHSI CTyJeHTaM HACTYMHUX CTaTUCTUYHUX TMOKaXYHKIB JIPOOOBOT
e(eKTUBHOCTI HayKOBUX AociikeHb (FSS-indexes="Fractional Scientific Strength” indexes,
(Abramo ta D’Angelo, 2014)): FSSr inaexc inauBinyanpHoro piBas (Individual level); FSSr
igexc mocminuuikkoi chepu (Research field level); FSSp immekc kadenpu (Department
level) Ta F'SSu innekc piBHs 6aratonpodinpanx oguauIlb (Level of multifield units).

SlkicHe po3’sICHEHHS CTyJIeHTaM Jlii pI3HOMaHITHUX «M SKHX» 3aKoHIB (“soft” laws) y cdepi
CTAaTHCTUYHOI TMHAMIKH HayKOBUX JIOCIHIKeHb (research dynamics) BiAMOBITHO 10 HAyKOMe-
tpuuHuXx nocmimkenb Jlotka (Lotka, 1926), bpendopna (Bradford, 1934), Hunda (Zipf,
1949), Ilpaiica (D. de Solla Price, 1963, 1976), (Russel ta Rousseau, 2002). [TosicHeHHs
CTYJIGHTaM 3MICTY CTaTHCTHYHHMX IMPUHIUIIB, MaTEMaTHYHOTO (hopMaii3My Ta 3arajJbHOTO
METOOJIOTIYHOTO mijgxoxy s 3amucy udactoTHoro (Frequency Approach, 3akonu JloTka
(Lotka) Ta ITapeto (Pareto)) Ta panrosoro (Rank Approach, 3akonu [umnda (Zipf) Ta Iunda-
Mangensbpora (Zipf-Mandelbrot)) minxomiB Ta iX JOMIHAaHTHUX 3aCTOCYBaHb JIO
HAyKOMETPUYHOTO OIUCY HAYKOBO-IOCTIAHOI aBTOPCHKOI aKTMBHOCTI JJIsi HAyKOBIIIB, SKi
NpaliolTh Ta JPYKYIOTbed y cdepax mnpupoaHnymux (yacToTHHH miaxix = Frequency
Approach) ta comiansuux (panrouit miaxin = Rank Approach) Hayk.

JlonatkoBe HaraayBaHHS CTYICHTaM CHHTAaKCHCY, (OpMH MareMaTHYHOTO 3amucy Ta
BiJIMOBITHOTO CTATUCTUYHOTO TIyMAauy€HHS HACTYMHUX CTATUCTUYHHUX PO3MOJLTIB: PO3IMOJILT
[Hunda (Zipf distribution); po3noxain Bapiara (Waring distribution); HOpManbHUN pO3MOILT
(normal distribution); po3noain I'aycca (Gaussian distribution= distribution of Gauss); Heray-
ciBcbkuid posmofin (non-Gaussian distribution); posmoain 3ixens (Sichel distribution) a6o
y3arainbHeHuil 3BopoTHHH po3nonin 'aycca-Ilyaccona (GIGP=generalized inverse Gauss—
Poisson distribution); crarmaptauii po3noain Komr (standard Cauchy distribution) p(x, 0, 1);
posmnonin Komri (Cauchy distribution) a6o posmoxin Jloperma (Lorenz distribution) abo po3-
noain bpaiita-Birnepa (Breit—-Wigner distribution) p(x, xo, y); HeraTuBHUN OIHOMIiaJIbHHIA




po3noxin (negative binomial distribution). ®@opMynoBaHHS TPUKIAAHAX KPUTEPIiB po3ITi3HA-
BaHHsI TayCiBCHKOT Ta HETayCIBCHKOT MPUPOIN CTATUCTUYHHUX PO3MOJIUIIB TA MOMYJISIIIH.
JloknaiHe nmosicHeHHs Ik ocoOnuBoro crarycy posnoainy Hunda (Zipf distribution) y cratu-
CTUYHOMY CBITI HerayciBchbkux posnozautiB (the world of non-Gaussian distributions), Tax i
0COOJIMBOTO CTaTyCcy HOpMalabHOTO posnoaury (normal distribution) y cTaTUCTHYHOMY CBITI
rayciBcekux po3noauniB (the world of Gaussian distributions). Butmymauenns reopemu ['He-
nenko-/le6nina (Gnedenko—Doeblin, (Gnedenko, 1939), (Doeblin, 1940), (Haitun, 2005)).
VYBeneHHs O3HAYCHHS Kiacy CTaOUIbHUX HETayCiBCbKUX po3moaiuniB (class of stable non-
Gaussian distributions) BigmosimgHo 10 pooit (Lamperti, 1996) ta (Yablonsky, 1985) i3 Hass-
HICTIO aCHMIIOTOTHYHOI MOBEIIHKU y BHUTJIAAI 301KHOCTI 10 3akoHy I{umnda-ITapero (Zipf—
Pareto law). @opmysroBaHHS TBEPIKEHHSI PO MOXJIMBICTH 3acCTOCyBaHHS 3akoHy Llumnda-
[TapeTo as KOppEeKTHOTO BiOOpakeHHs (yHAAMEHTAIBHUX aCMeKTiB CTPYKTypH Ta QyHITIO-
HYBaHHS CKJIaJIHOT HAYKOBO-AOCIIHOI opraHi3aiii. [losicHeHHs cTyeHTaM HasgBHOCTI Oe3ro-
CEepPEeIHhOT0 CTATUCTUYHOTO 3B’SI3Ky MDK opradizamicro Hayku (Organization of Science) Ta
cTablIbHUMU HerayciBChbKUMU po3nozinamu (Stable Non-Gaussian Distributions).
ButnymadeHHsT CTyaeHTaM CTaTUCTHYHOTO 3MICTy Bakkoro xBocTta (“heavy tail”) mns
HerayciBcekoro posnoxainry ((Mandelbrot, 1997), (Falk Ta in., 2011)), sikuii o3Hauae, o0 y
HayKOBO-JIOCIAHIN opraHizarii abo yHIBEPCUTETI MOXKE MPaIOBATH O1IbIIIE BUCOKOMPOIYK-
TUBHUX JOCIITHHUKIB, HIX 116 MOXHA NepeA0auuTH y paMKaX HOPMAJILHOTO PO3IMOALTY.
[TosicHeHHsT cTyaeHTaM HasBHOI acuMeTpli (asymmetry) HErayciBChbKOTO pO3IOALTY, sKa
NPOSIBISAETHCS Y CTATUCTUYHOMY ICHYBaHHI KOHILIEHTpAIiHO-IUCHEepCiiiHOTO edekTy i3
KOHIICHTpAIlI€l0 TPOJYKTUBHOCTI Ta myoOmikamii (concentration of productivity and
publications) y npasiii yactuni posnoainy Lunda-ITapero (at the right-hand side of the Zipf-
Pareto distribution) Ta nmucmepciero HaykoBux myoOumikamii (dispersion of scientific
publications) cepex 06araTboX HHU3BKO-IPOAYKTHUBHHX jaochigHukiB  (low-productive
researchers) y miBiit gactuni posnoxiny (at the left-hand side of the distribution).

JoxnagHe po3’sICHeHHsI CTYAEHTaM TOTO0 CTaTUCTHUYHOTO (DaKTy, IO HErayCiBChbKI PO3MOIIIN
MaloTh JIMIIE KiHIIEBE YKMCIIO KiHIIeBUX MOMEHTIB (finite number of finite moments).
Po3’scaenns crynenTam 3acaj yactotHoro miaxony (Frequency Approach): 3akon JloTka mis
N: = Ni/(i*) nayxoBux my6mixauiii (Law of Lotka for Scientific Publications) Ta Bumamox
HasIBHOCTI HAaJ3BUYAaWHO MPOAYKTUBHUX HAYKOBILIB JUIS imax—>00. 3amKC 3aKOHY JIoTka yepe3
n3era-pyHkimito Pimana (Riemann zeta function). Haronoc cryaeHtaM Ha HassBHOCTI MEBHOT
aHajorii MiX KOMIUIGKCHUM 3amucoM 3akoHy JloTka, a Takox audepeHIiabHO
(differential) Ta iHTerpambHoro (integral) wactoTHumMu Qopmamu posnominy Hunga
(frequency form of the Zipf distribution). Po3’sicHeHHs cTymeHTaM BHUNAAKY KiHIIEBOTO
3HAYCHHA Imax # © (imax Finite), sk BUMAAKY KOJM HaWOUIbII mponaykTuBHI HaykoBli (The
Most Productive Scientist) 1eMOHCTpYIOTh cKiHUeHHY NpoaykTuBHICTh (Finite Productivity).
[TosicHeHHSI METOJIUKHU TIOOYI0OBH MAaTeMAaTUUHOT OLUHKH M = (0. 749%(imax)>) 1715 BU3HAYCHHS
MOKa3HUKIB MPOIYKTUBHOCTI IS TIsNIBHOCTI HaykoBoi enitu (Scientific Elite) Ta rpanudHOTO
posmipy HaykoBoi emiti Se = (0.812/((imax)™>)) BimmosimHo mo meromamkm Ilpaiica (Price).
ButnymadeHHs cTyieHTaM CTaTUCTUYHUX METOJIIB OI[IHKH PO3MOLIY OMyOIIKOBAaHUX HAYKO-
BUX MyONiKamii y IOCTaTHHO BENMKIM Tpymi TOCTIAHUKIB BIIMOBIIHO 10 3akoHy JloTka
(law of Lotka): p; — mporeHT MiHIMaJIBHO TPOMYKTUBHHUX HOCHiaHMKIB (the percentage of
minimally productive researchers); imqex — MaKCUMalibHa MPOJYKTUBHICTB TOCTIIHUKA 13 TPYIH
(the maximum productivity of a researcher from the group); @ — TOKa3HHK CTeNeHs y
creneHeBoMy 3akoHi JIoTka (the exponent in the power law of Lotka).

Po3’sacHeHHs cTyleHTaM TOKa3HUKa CTemeHs o sk Mipu HepiBHOCTI (Measure of Inequality)
abo wmipu crpatudikarmii (measure of the stratification) y rpyni HaykoBuiB (in a group of
researchers) Mo BiIHOIIEHHIO JI0 YKciia omyOmikoBaHux crareil (number of published papers).
[losicHeHHsT ~ cTyneHTaM  OCHOBHOI i€l  KOHIIEHTpauiiHO-AMCIEPCIHHOTO  e(eKTy
(Concentration—dispersion effect): mepudepis HU3bKO-NPOAYKTUBHUX JOCIITHUKIB (periphery




of low-productive researchers) € HeoOXigHOIO uyacTHHOIO (is a necessary part) CTpyKTypu
snpa-niepudepii (core—periphery structure), ockinpku mnepudepiss poOOUTH BHECOK y BUCOKY
npoaykTuBHICTb siapa (The periphery contributes to the high productivity of the core).
Butnymauenns crynentam rinmore3n 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)): pobora cepennix naykoBiiiB (The work of the average scientists)
HaJl OJHO3HAYHUMHU MpoekTamu (on unambiguous projects) € Tyxe BaxiauBow (is very
important) a7 tocarHeHHs HaykoBoro yerixy (for the advance of the science).
®dopmynroBaHHS 03HaueHHs po3noainy p(x) Ilapero (distribution of Pareto, (Arnold, 2008),
(Newman, 2005)), sx HenepepBHoi Bepcii 3akony Jlotka (The continuous version of the law
of Lotka), ne p(x) — ryctuna po3noainy nocmiaaukib (density of distribution of researchers).
Busnauenns cranmaptHoro posnoainy ps(x) Ilapero (standard Pareto distribution) Ta fi(x)
posnoainy ITapero Il Tumy (Pareto II distribution). Butnymadenns pynkmiit P(Y>x) ta Px(x)
posnoxiny xBocta (The tail distribution function) ms crangaptaoro Ilapeto po3noainy (the
standard Pareto distribution) Tta mis posmominy Ilapero II tumy (Pareto II distribution).
Po3z’sicuenns crynenram HenepepBHoi rpanuti (Continuous Limit): Bix 3akony Jlotka (From
the Law of Lotka) no po3noziny ITapeto (to the Distribution of Pareto). [Iporpamua 06po6xka,
O0YMCIICHHSI Ta KOMIT FOTepHA Bi3yai3allisi BHIE3a3HAYEHOTO CIEKTPY CTaTUCTHUYHHX MOJIe-
nen ansa yactorHoro miaxonay (Frequency Approach) y iHauBigyaapHUX 3BiTaxX CTY/ICHTIB.

Po3’sicHenns cryneHTaMm ocobnmBocTelt panrosoro migxoay (Rank Approach). 3akon Lunda
(Law of Zipf, (Zipf, 1949), (Gabaix, 1999), (Li, 1992)). 3akoH Ta CTaTUCTUYHUN PO3MOILT
Hunda-Manaens6pota (Zipf—Mandelbrot Law, (Mandelbrot, 1982), (Silagadze, 1997)).
[TosicHeHHSsI CTyAEHTaM SIKICHOTO Ta MaTeMaTHYHOTO (HOPMYJIIOBAaHb CTATHCTUYHOTO 3aKOHY
Bbpendopna (Law of Bradford) mns maykoBux >xypuaniB ((Bradford, 1985), (von Ungern-
Sternberg, 2000), (Garg Ta in., 1993), (Chongde Ta Zhe, 1998), (Eto ta Candelaria, 1987),
(Eto, 1984), (Bookstein, 1994), (Wagner-Dobler, 1997)): R(n) = N;*In(n), ne R(n) — 3aranpHa
KUIBKICTh CTaTeH y MEPIIUX N KypHAJax 13 HaWOUIbII MPECTHXKHOI TpynH KypHamiB (the total
number of papers in the first n journals from the highest ranked groups of journals); N; — uuc-
JI0 TOCJIITHUKIB, XTO HaMMCAIX OAHY a00 KiJIbKa CTaTeH 3a TeMaMH 13 JOCITIKYBaHO1 chepu
(the number of researchers who have written one or more articles on topics from the studied
research area); n — 4ncii0 HAHOUIBIII PAHTOBHUX XXypHAJiB y cdepl iHTepecy mociigauka (the
number of highest ranked journals in the research area of interest). Komenrap oo icHyBaH-
Hs CTaTUCTUYHOTO B3a€MO3B’s3Ky MiX posmnoniiom bpendopma (Bradford distribution) ta
kpuBoto Jlelimkynepa (Leimkuhler curve), a Takox mokaxuukom JxuHi (index of Gini)
((Burrell, 1991) ta (Leimkuhler, 1967)).

Po3’sicuenns crynentam edekty CB. Martsis y nayui (Matthew Effect in Science, (Merton,
1968), (Merton, 1988)) nns comiansHOTO siBUIIAa (phenomenon), kKoiu «Oarati [3HaMEHHTI
BUCHI| CTalTh OararmuMu [Ha nuTatd| Ta OigHI [MayoBigoMi aBTopu| OimHINIAIOTH [Ha
nutatd » (“the rich get richer and the poor get poorer”) abo «ycmix mopomkye ycmix» (“suc-
cess breeds success”). [loscHeHHs yBeleHHs] CTATUCTUYHUX HAYKOMETPUYHHX 1HIEKCiB M Ta
M;; imeni C. Matsis (Matthew index, (Yang ta iH., 2015)).

Komenrap no edexty Martsis Ha pizHux piBHsAX (different scales) HaykoBoi quHamiku (science
dynamics): edpexkr MatBis ans kpain (Matthew effect for countries, (Bonitz ta in., 1997,
1999), (Bonitz, 2005), (Lariviere Ta Gingras, 2010), (Wang, 2014)); edbext MatBist 1 xyp-
HamiB (Matthew effect for journals); edekt MartBist 11t cTaTeit y onHomy xypHani (Matthew
effect for papers in one journal, (Biglu, 2008), (Bonitz Ta iH., 1999), (Bonitz ta Scharnhorst,
2001), (Pislyakov ta Dyachenko, 2010), (Yang Ta iH., 2015), (Squazzoni ta Candelli, 2012));
edext CB. MaTBisl 1Ji1 HAyKOBUX IIEHTPIB, SKi TEHEPYIOTh BEIUKY KiJIBKICTh KaHJIUJATIB Ta
nokTopiB Hayk (the scientific centers that produce winners of scientific degrees and awards,
(Yang Ta in., 2015)) ta edexr CB. MaTBis y nporieci peneH3yBaHHs myOmikaiil (peer review




process, (Squazzoni Ta iH., 2012)). Po3’sicHenns cryaentam apyroro egpekry CB. Marsis
(second Matthew effect) abo mapagokcy 3anpomenss (invitation paradox) «barato xTo Ha3u-
Ba€ThCS, aje Mayo XxTo obupaerbes» (“For many are called, but few are chosen”), konu my6-
JiKaris y )KypHajax i3 BUCOKUM iMmakT ¢akropom (publishing in journals with a high impact
factor) He o3Hauae oxep:kaHHs 3HA4YHOI KinbkocTi nutat (does not imply a high number of
citations), a gae nume manc (but offers a chance only). Cratuctuune monentoBaHHS Ta
IporpamHa Bizyasizallis nepuoro ta apyroro egexris CB. Martsisi.

[TosicnenHs cryaeHTam aetepmiHoBaHux mogeneit (Deterministic Models), moB’si3aHux 13
nocnigaunbkumu myomikarismu (Connected to Research Publications). Buknagennst mpoctux
moaener (Simple Models), morictuunoi kpuBoi (Logistic Curve) Ta iHIIUX MOAENEH POCTy
(Other Models of Growth). Po3risig nurans jorictuanoro pocry 3Haub (logistic growth of
knowledge) ta crapinns HaykoBoi iH(popmartii (aging of scientific information). BBenenns
nerepMinicTuHoi KibkocTi Eff sk mipu edextuBHOCTI HaykoBoi ramysi (a measure of the
effectiveness of the scientific field). O3naiioMneHnHs cTyAeHTIB 13 aJbTEPHATUBHUMHU KJIacH-
dikamisimu cep nocmimkenns ((Menard, 1971), (Gilbert, 1978) ta (Wolfram Ta in., 1990))
M0 BIJHOIICHHIO 10 THIMY pocTy (type of growth) 3arampHoro umcna myoOmikamii (the total
number of publications): crabinpHa ramy3s (stable field) 3 nminiliHUM ab60 €KCHOHEHIIHHUM
3pOoCTaHHsAM 13 MauMu mBUAKOCTAMU (linear or exponential growth at small rates); excrione-
HITIATBHO 3pocTaroda cdepa (exponentially growing field) mmBuakoro pocrty ramysi (rapidly
growing field); mukmiuna cepa (cyclic field) 13 nukIIYHOO 3MIHOIO TIEPi1OIIB CTAOUIBHOTO Ta
mBHIKOTo pocty (cyclic change of periods of stable and fast growth). Buznauenns gynkiii
pocty ['ommnepmna (Gompertz growth function, (Egghe Tta in.), 1992); ¢dynkuii pocty Bea
(Ware growth function, (Ware, 1973)) ta ¢yHmii pocty 3a creneHeBuM 3akoHoM (Power law
growth function, (Wolfram Ta in., 1990)). [Iporpamua Bizyanizariist GyHKIIii pocTy.
Bukmanenus cryaeHTam ocHOB emigemionorigaux moxaeneit (Epidemic Models) six migkmacy
moneneit Jlorku-BonsTeppu (Lotka—Volterra) BiAMOBIIHO 10 HAYKOMETPUYHUX 3aCTOCYBAHb
y pobotax ((Kiss Ta in., 2010), (Landau ta Rapoport, 1953), (Goffman, 1966)). Po3’scuenns
cryneHtam ronoHoi ifei (The central concept) eminemiunnx mozeneit (the epidemic models)
po T€ IO HAayKOBI pe3ynbTaTu (scientific results) MOMMPIOIOTECA 10 HAYKOBUX CHIJIBHOT
(spread to scientific communities) BiAMOBIIHO A0 emieMiuHoro audysiiiHoro npouecy (by an
epidemic diffusion process), BiamoBigHo 110 sikoro (whereby) menani Oinblie YaeHIB HAYKOBOT
cnineHOTH (more and more members of the scientific community) craioTh «iH(piKOBaHUMI
(are “infected”’) HOBUMHM HayKOBUMHU ifiessMu Ta pe3ynbTaTamu (by the new scientific ideas and
results). BaxJMBUM KaHAIOM TOIIUPEHHS TaKoi «iH(EKIii» € TOCHiTHUIbKI mybmikamii (An
important channel for spreading of this “infection” is research publications).

BuknaseHHs cTyieHTaM XapakTepy 3MiH y KUIBKOCTI IyOJTiKariil y meBHii ramy3i JOCTiKEeHb
(Change in the Number of Publications in a Research Field). Po3rmsim SI ta SIR mopeneit
3MiHM YMCJa HayKOBLIB, SIKiI MpauooTh y chepi nocmimkens (Change in The Number of
Researchers Working in a Field) BigmoBigHo mo po6iT (Kermack ta McKendrick, 1927),
(Nowakowska, 1973) ta (Daley, 1967). Po3rmsng maremaTH4HOTO criBBigHOmEHHS Jleimi
(Daley, 1967) nns xapaktepy 3MiHH YKclia HAYKOBHUX MyOJIiKariii y mociaigoBHI MOMEHTH Ya-
cy (The numbers of publications appearing in successive periods of time) i3 ypaxyBaHHSIM
3pocTaHHsI HayKoBOro iHTepecy (first increase), mocsrHeHHsT Makcumymy (then reach a
maximum) i HaCTYITHOTO 3MEHIICHHs 4yucia myomikaniid (the number of publications should
decrease) BHACTIJOK TTOCTYIIOBOTO BUCHAKEHHsI HAyKOBO1 mpoosiemu (as the problem becomes
more and more exhausted). [ToscHenHst crynenTam mo emigemiuHa yactuHa moxeni (The
epidemic part of the model) [leitni (Daley, 1967) noB’si3ana 31 3MiHOIO YKCia AOCTITHUKIB,
SK1 TUIITYTh HAyKOBI myOumikaii. [IpruoMy 301bIIEHHS KIJIBKOCTI aBTOPIB MOXKE pO3TIIsSAaTH-
cs sk momupenHs iHdexii (the increase in the number of authors as infection).

Po3’sicHeHHs cTyaeHTaM KoHuenii HernepepBHoi Mozeni ['oddmana-Hesinna inTenekryanb-
Hoi emimemii (Goffman—Newill Continuous Model of intellectual epidemics, (Goffman Tta




Newill, 1964, 1967), (Harmon, 2008)) mis quHaMIK{A MOMYJSAIiA HAYKOBIIIB Ta MyOmiKaIii
(for the Dynamics of Populations of Scientists and Publications), sik Mmogudikarii emimgemMiaHOq
moneni Pima-®pocra (Reed—Frost epidemic model, (Barbour ta Utev, 2004), (Abbey, 1952),
(Jacquez, 1987)), konu mommpeHHs: HaykoBuX imer (the spreading of scientific ideas) cepen
nomyssiii HaykoBiiB (within a population of scientists) Mmoxke BuB4atuch (can be studied) Ha
ocHoBi myOumikaiiit (on the basis of the publications) wieniB momyssiii (the members of that
population), mpuuomy ocHoBHUM Tiporiecom moneni (The main process in the model) € Tpan-
cthep iHdekmniitHOrO0 MaTepiany [iaeit] (is the transfer of infectious materials [ideas]) mix moc-
nmigaukamu (between humans) 3a momomororo (by means of) mpomidkHOrOo rocmomaps (an
intermediate host) [Hanucanoi myOumikanii] ([a written article]).

Bukmanenns crymeHtam HeemigemiuHoi Mozeni (nonepidemic model) pocty 3HaHB
(knowledge growth) Ilpaiica (Price, (D.J. de Solla Price, 1956) Ta (Szydlowski ta Krawiez,
2009)), sika onmcye €BONIOII0 YHCIa cTaTel, HanmucaHux fociigaukoM (the evolution of the
number of papers written by a researcher), y Burisai nudepeHiiaibHOro piBHSIHHS MEPIIOTO
nopsiiKy 0e3 ypaxyBaHHS HayKOMETpHYHHX e(pekTiB sikocTi mocmijukeHb (the quality of
research is omitted), a Takok HEXTYBaHHsI BArOBUMHU €(eKTaMH JJIsI OCOOJIMBOTO TTiIKPECICH-
Hsl HOBU3HU, KPEaTUBHOCTI Ta iHHOBAIlIITHOCTI (creativity and innovation are confused).
Butnymaduenns crynenram aerepMminictuaHoi mozem (A Deterministic Model) CanrBana
(Sangwal, 2011, 2012, 2013) 3poctanHs KinbKOCTI nuTaT HayKoBI (the growth of citations of
a scientist), SIKMf HaMKCaB OJHY Ta 7 CTaTeH HA OCHOBI XIMIYHOTO MEXaHi3My IPOTPECYIOYOT0
3apoakoyTrBopeHHs (the progressive nucleation mechanism, (Kashchiev, 2000)).

[Iporpamua 006poOKa, KOMIT FOTEpPHE MOJICTIOBaHHS Ta MpOTrpaMHa Bizyai3allis 3a3HAa4€HOTO
CHEKTPY PAHIOBHX Ta €MiJIEMIOJIOTYHUX MOJIeNIell HAYKOBOi JMHAMIKH Y 3BITaX CTYJCHTIB.

Po3’sacHenHs cryneHTam aerepMiHicTHaHOI Mojem Hayku (Deterministic Model of Science)
sk kKoMnoHeHTy (as a Component) ekoHoMigHOTO pocTy kpainu (the Economic Growth of a
Country) Ta K YMHHHKA 3MIHU BaJOBOT'O0 BHYTPINTHROTO MPOAYKTY (gross domestic product)
JepKaBy BiAMOBiIHO 10 poOiT (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’sacHeHHs CTyieHTaM HOBOTO O3HAUEHHsI MIBHIKOCTI 3pOCTaHHS HayKOBOTO
3HaAHHS, SKa 3aJeKUTh Bl (PIHAHCYBaHHS Y HayKy Ta Bij mparii (a0o uncia) KBamigiKkoBaHUX
HayKoBIiB. HaykomeTpuuHe BUTIyMadeHHS 3alpOINOHOBAHOTO TU(EPEHIIaTbHOTO PIBHIHHS
Yy KOHTEKCTI BaXJIMBOCTI (yHIaMeHTAIbHHX mociimkeHb (Importance of the fundamental
research), BaxmuBoCTI TpaHchepy HAyKOBOTO 3HAHHS y 3HAHHS 11010 TexHOooTii (Importance
of the transfer of scientific knowledge to knowledge about technology) Ta BakuBOCTI 1HBEC-
TyBaHHS y HOBI TexHoJjorii (Importance of investment in new technologies). Butnymadenns
HAayKOMETPUYHUX BUCHOBKIB 13 JIETEPMIHICTUYHOI MOJIENI: €KCIIOHEHITIaIbHOTO POCTY 3HAHHS
B yctasieHiit cepi nocaimkxenns (Exponential growth of knowledge in an established research
area) Ta TMOABIHHOTO E€KCIOHEHIIAJILHOTO 3pOCTaHHsA y HOBiM cdepi mocmimkensb (Double-
exponential growth of scientific knowledge in a new research area).

O3HaitoMJICHHsI CTYZIEHTIB 13 WMoBipHicHUMH Moaensimu (Probability Models) mis mexaniz-
MiB reHeparii HaykoBoi iHpopmanii (mechanisms of production of scientific information) y
po6otax (Burell, 1985, 1988), (Cox, 1955), (Grandell, 1976), (Sichel, 1974, 1982) ta (Irvin,
1975). TlosicHeHHs CTy/IeHTaM HOBHX CTAaTUCTUYHHMX KOHIICTIIIIM Ta BIAMOBIIHUX MaTeMaTH-
HUX CHIBBIJHOIIEHB JJsI TOYKOBOTO IpoIlecy (point process); CTOXaCTHYHOTO TOYKOBOTO
nporiecy (stochastic point process); myaccoHiBCbKOro ToukoBoro mpoiecy (Poisson point pro-
cess); HEOAHOPITHOTO MyacCOHIBCHKOTO ToukoBoro mporecy (Inhomogeneous Poisson point
process); ITyacCOHIBCBKOTO TMPOIECY 13 BHUITAJKOBOIO IHTEHCHUBHICTIO (200 TMOABIHHO-
croxactuaHoro nporecy Ilyaccona [doubly stochastic Poisson process] a6o mporecy Kokca
[Cox process]); mpomecy I'piaByma-lOna (Greenwood-Yule process) [abo ramma-
MyacCOHIBCHKOTO Tporiecy (gamma-Poisson process)]; y3araibHEHOTO 3BOPOTHOTO IPOIIECY
I"aycca-Ilyaccona (GIGP, generalized inverse Gaussian-Poisson process) Ta nporecy Bapinra




(Waring process) [a00 HEraTuBHOTO OiHOMIamBHOTO TIpoliecy (negative binomial process)].
BuknaneHHss crTyneHTam #WMoOBIpHICHOT Mozeni (probability model) s myOmikamiitnoi
nuHaMiku (dynamics of research publications) Ta ¢popMyntOBaHHS CTATUCTUYHOTO PO3MOALTY
FOmna (statistical distribution of Yule) BiamoBimao 10 po6iT (Yule, 1925), (Simon Ta Bonini,
1958), (Brown ta iH., 1975), (O’Connell, 1993) ta (Aldous, 2001). ®opmymtoBaHHS
cTyneHTam JdiHiiHOI rimore3n (linear hypothesis) mpomecy FOna (Yule process): Skmio aBTop
mae Oararo nyOmikariit (If an author has many publications), To BiH/BoHa He moTpeOye 6araro
gacy (he/she doesn’t need much time) nns mHanmucanHs HoBoOiI myOikarii (to produce another
one). Y takuit croci6 (In this way), mocmimkyBanuii ctoxactTuuHuii mpouec (our stochastic
process) cTae JIHIMHUM CIPaBXHIM MYJbTHILUTIKATUBHUM TiporiecoM (becomes a linear pure
multiplicative process). Po3’ssicHEeHHS CTy/ieHTaM BJIaCTUBOCTEH MPOAYKTHUBHOCTI JOCHTIIKEHb
BimoBiHO 10 Moxeni FOna. OuikyBane 3HaueHHs (a00 MaTeMaTuyHe criomiBaHHs, Expected
value) sk cepemHe uucno myOmikaliif, HamMCaHHS SKUX OYIKYETbCS 3a NEBHHM dac.
dopMyTIOBaHHS 3aKOHY €KCIIOHEHIIIaIbHOTO pocTy Hayku (law of exponential growth of sci-
ence). LIIBuakicTh pocty uucna myomikauii (the rate of growth of the number of publications)
SK Mipa (a measure) iIHTEHCUBHOCTI IyOJikariitHoi aktuBHOCTI (intensity of publication activi-
ty) nocmigamka (a researcher). dopMmynroBaHHS KIHIIEBOTO 4Yacy pPOOOTH JOCTiAHHMKA HaJ
3a/layaMu 13 MeBHOI 00yacTi nociipkens (some finite time on problems from some research
area). Po3’sicHenHs 3acrocyBanHs anpokcumaiii Cripmiara (the Stirling approximation) mo
acuMnToTudHOi moBemiHku (Asymptotic behavior) posnoainy FOna (Yule distribution) 3i
3BEJIEHHSIM J10 HaykoMeTpuuHoro 3akoHy Ilapeto (the law of Pareto).

Poz’sacaenns crynentaM myaccoHiBcbkoi mogeni (Poisson Model) ans muHaMiky MTyBaHHS
(Citations Dynamics) ans MmHOXUHH cTaTeid (a Set of Articles), omy0OnikoBaHUX OHOYACHO
(Published at the Same Time) BinmoBimHO A0 cydacHuX mociimkenb [(Redner, 1998, 2005),
(Sarli Ta in., 2010), (Wang Ta in., 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)]. Butnyma-
YeHHs CTYJEHTaM HOBHMX O3HAueHb: (YHKIisA pO3MOAUTy HMOBIpPHOCTI 3acTapiBaHHS
(obsolescence density function) Ta ¢yHkuii po3moainy crapinHs (obsolescence distribution
function). CratucTuyHe MosicCHEHHS (PAKTMYHOTO iICHYBaHHS HAyKOBUX CTaTeW SIKi HIKOJIU HE
Oynyth mpornutoBani (publications that will be never cited).

Po3’sicHeHHs cTyqeHTaM HayKOMETPUYHUX SBUII 3acTapiBaHHs (obsolescence), siki ONMUCYIOTh
Taki 3pa3ku TmoBemiHKH (patterns of behavior) HaykoBHX NHMTaT SK «CIUIAYl KpacyHi»
(“sleeping beauties”, (A.F.J. van Raan, 2004), (Burrell, 2005)) ta «manatoui 3ipku» (“shooting
stars”) MIJITXOM 3aCTOCYBaHHS 3MIIIAHOTO MyacCOHIBChKOTO po3noauty (mixed Poisson distri-
bution, (Grandell, 1997), (Klugman Ta in., 2008), (Bennet, 2006), (Reiss Ta Thomas, 1997))
ta wmomeni bapenma (Burrell, 2001, 2002). Bu3HaueHHS NPUKIATHOTO MaTEMaTHIHOTO
CIiBBITHOIICHHS 11k HMOBIpHOCTI (the probability) mo crarts y 30ipHuKyY mpanb (that a paper
in a collection of papers) matume » riutat (will have 7 citations).

[losicHeHHST CTyJaeHTaM OCHOBHHMX WMOBIPHICHHX MiJXOAIB 1O CTaTUCTHUYHOTO OIUCAHHS
crapiHHs HaykoBoi iH(opMmamii (Aging of Scientific Information). Po3’scHeHHst Tpbox
NepioIiB JKUTTS CTATTi: mepii aBa poku micis myOumikamii (First two years after publication);
HacTymHi ATk pokiB (Next five years), KOJIM «CIUITYl KpacyHi» HAyKOBOTO IUTYBaHHS €
piaKicTio; 1 OlnIbIIe HiX ciM pokiB micihs myomikarii (More than seven years after publication).
BuknagenHs crymeHTam Mojnenmi SIOJIOHCHKOTO Ui CTOXaCTUYHOTO IPOLECY CTAapiHHS Ta
cmepti HaykoBoi iH(opmariii (Death Stochastic Process Model of Aging of Scientific Infor-
mation, Yablonskii, 1977). 3BepHeHHs yBaru CTYJEHTIB, 1110, BIAMOBIAHO 110 Tiaxoay S06moH-
ChKOTO, IBUAKMIA TeMn (rapid pace) crapinHg HaykoBoi iH(popmarii (aging of scientific in-
formation) BinOyBa€eTbcs 32 EKCIIOHEHIITHUM 3aKOHOM, KOJIA CEPEIHE YUCIIO IUTAT 13 YaCoM ¢
3MEHIIYEThCS BIMOBIIHO JI0 3aKOHY X; = Xg"eXp(—u=t), ne xo € uynuciom uutat npu ¢ = ( (The
number of citations at ¢ = (J)), a ¢ € IHTEHCUBHICTIO 13 SIKOF0 3MEHIIIYETHCS KUIbKICTh UTAT (the




intensity with which citations are decreasing). Po3’ssicHeHHS CTyIeHTaM rOJIOBHOTO HAyKOMET-
PUYHOTO BUCHOBKY 13 Mozeni SI0JIOHCBHKOTO, 10 JUIsi HAYKOBOi CHUTBHOTH € HEOOX1THUMH
3HauHI HayKoBi 3ycwuis (significant scientific efforts) ams Toro mo6d KOMIIEHCYBaTH CTapiHHS
HayKoBOi iH(opMaiii (to compensate an aging of scientific information) muIsxom MpoayKy-
BaHHs HOBOI HaykoBoi iH(popMariii (by production of new scientific information).

[TosicHeHHS CTyJIeHTaM aJlbTepPHATUBHOI JETEPMIHICTUYHOI MOJIETI ISl CTapiHHS HAYKOBOi
iHdopmaii (Aging of Scientific Information) Ha 0CHOBI MpoIIECY HEOTHOPITHOTO HAPOIKEH-
Ha (Inhomogeneous Birth Process) Ta po3nozainy Bapinra (Waring Distribution), siKy BUCBIT-
neHo y po6otax ((Schubert Ta Glinzel, 1984), (Glianzel ta Schubert, 1995), (Glénzel Ta
Schoepflin, 1995)). TlosicHeHHs cTyAeHTaM MAaTeMAaTHYHHUX I103HAYEHb MJIsi CTOXACTHYHOI
moneni (Schubert Ta Glanzel, 1984), xonu x(¢) € mporiecom MyOmiKaIifHOT AKTUBHOCTI BUMA/I-
koBoro aBtopa (the publication activity process of an arbitrary author) Ta p(x(¢) =i)=yi €
HMOBIpHICTIO 110 LIl BunaakoBuii aBTop (the probability that this author) omy0mikyBas i cta-
teii (has published i papers) y yacoBomy iHTepBam Mixk () Ta ¢ (in the time interval between 0
and ¢). ButaymaueHHs cTy/ieHTaM BiJMOBITHOI HAYKOMETPHUYHOI CUCTEMH TU(EepeHIiaIbHUX
PiBHSIHB Ta 11 po3B’ 3Ky x = x(0)=exp[(c — y)=t], AKHi1 € CXOKUM Ha iHTETpan J0JI0HCHKOTO.
@opMyIIOBaHHSI CTYACHTAM MaTeMaTHMYHOI'O 3alUCy CTaTUCTHYHOTO po3mnoxainy Bapinra
(Waring distribution) Ta #oro 3B’s3ky 13 posmnoxiiamu FOma (Yule) ta Iunda (Zipf).
Po3’sicHeHHs cTyJeHTaM HasBHOCTI y»e A0Broro xBocra (with a very long tail) y posnozini
Bapinra (Waring distribution). HaykomeTpuuHe po3’siCHEHHSI HECTAI[IOHAPHUX TPOIIECIB Ha-
pokeHHs (nonstationary birth process) sik crarei, Tak i nuTaT Ta iX 3B'A3KY 13 HETaTUBHUM
6inomiansHUM po3noauioMm (Negative Binomial Distribution).

Po3z’sicuenns crynentam Qynkmii 3acrapiBanas (obsolescence function) H(s) sk iMOBIPHOCTI
TOTO IIIO CTATTs He OyJe MUTYBATHCS M03a 3aJaHoro Jacy s (the probability that a paper will
not be cited beyond a given time s). Hapasi H(c0) = /, OCKIIBKH MICIsI HECKIHYEHHOTO Yacy
KO’KHA CTaTTs € 3acTapiiolo (at infinity, every publication is obsolete). [ToscuenHs ctyneHTam
pesynbTaty st H(0) = exp(—f*=N), skuii 03Ha4Ya€e MO WMOBIPHICTh TOTO IO CTaTTS € BXKE
3acTapijior0 y MoMeHT ii myOmikarii (the probability that a paper is already obsolete at the
moment it is published) nopiBHIOE HMOBIPHOCTI IO CTATTIO HIKOJIM HE OyJe MPOIUTOBAHO
(equals the probability that it will never be cited).

[osicnenHs ctyaeHTam nudepeHLialbHUX PIBHAHB Ta iX IHTETpalliB, SKi MPUBOATH 10 ypi3a-
Horo po3nozainy Bapinra (Truncated Waring Distribution). Buknagenss 3actocyBaHHs ypi3a-
HOTO po3noziy Bapinra 10 KiIbKICHOTO CTaTUCTUYHOTO OMHCY IMPUKIIAJHOTO BUMAJKY EMir-
parii kBamiikoBaHUX KaapiB («BIATOKY Mi3KiB», Brain Drain). O3HailoMJIeHHS CTYACHTIB 13
HOBMMH KOHIICTILISIMU Ta BiIMOBIIHUM CTaTUCTHUYHHM (POpMaii3MOM JUIsl 3amucy OaraToBH-
MipHOTO po3noaiy Bapinra (multivariate Waring distribution).

[TosicHeHHS CTylIeHTaM HOBHX CIIBBiAHOIIEHBb Ta AH(EpEeHIIaJbHUX PIBHAHB, MOB’S3aHUX 13
ypaxyBaHHsM Biky 1iutat (Age of Citations) Binmosigno o po6it (Burrell, 2001, 2002, 2003).
[Tporpamua 0O6poOKa Ta Bizyaizallisi 3alIpOIIOHOBAHUX MOJIeNIel HAyKOBOI JHHAMIKH.

[TosicHeHHST CTyIeHTaM OCHOBHHUX KOHIICTIIIH BapialliiHOTO MiAXOAy A0 HAYKOBOI MPOAYKTH-
BHocTI (Variation Approach to Scientific Production). ®@opmyitoBanHs CTyA€HTaM HACTYITHOT
HAyKOMETPUYHOI YMOBH pPIBHOBarM HayKoOBOi ycTaHoBU: JlochmigHuIlbka opraHizaiis (A
research organization) 3HaXOAUTHCS y CTaHi piBHOBard (is in an equilibrium state) mo BigHO-
IIEHHIO JI0 POJIYKYBaHHS HayKoBoi iHpopmartii (with respect to scientific production) sikio
cratructiuHi 3akoHu (if the statistical laws) nmns xapakrepuctuunux BenuuuH (for the
characteristic quantities) HaykoBoi mpoayktuBHocTi (of this productivity) Bu3Ha4yaroThCs (are
given) rinepooniyauMu criBBigHOmeHHAMH (by hyperbolic relationships). /loknaane cratuc-
TUYHO-TEPMOIMHAMIYHE KOMECHTYBAaHHS Ta BUTIYMAaueHHsI CTYICHTaM BapialliifHOro XapakTe-
py minreictuunoro 3akony Llunda (Zipf’s law in the field of linguistics) i3 3acTocyBaHHIM
NPUHIMITY HaiMeHmux 3ycuib (principle of least effort): Jlroaceke cminkyBanHs (Human
communication) rpyHTyeThCs (is based) Ha TBOX MPOTUIIKHUX TEHACHIIAX (on two opposite




tendencies): mepmmii xT0 roBopuTh (the one who speaks) HamaraeTbcst BUKOPUCTOBYBATH
(tries to use) miHiManmbHE yncio ciiB (the minimum number of words), a Apyruii, XTO ciryxae
(and this one who hears), Hamaraetbcst 3po3ymitu (tries to understand) ciBpo3smoBHuKa (the
speaker) noxmanaroun (by investing) MiHiMaabHOTO 3ycHiutd (minimal effort).

ButnymaueHHs cTy/ieHTaM MOXKIIMBOCTI 3aCTOCYBAaHHS BapiamiifHOro nmpuHIuny bombiiMaHa
(variational principle of Boltzmann) 1o cratucTHuHOTO OMUCY 3YCHIUIS HAYKOBIIS BiAMOBITHO
1o podit (Yablonsky, 1980, 1986). O3HaliloMJI€HHSI CTY/I€HTIB 13 HACTYITHUM MaTEeMaTUYHUM
dbopmaitizMmoMm: p(x) — KMOBIPHICTH TOTO IO JOCJITHUK HamucaB x myoJikaiiii (the probability
that a researcher has produced x publications); E(x) — craTUCTHYHA Mipa CEPETHBOTO 3YCHILIS
(a measure of the mean effort) abo cepenust «eHepris» (mean “energy’’), sika BUTPAYAEThCS
YIIPOJOBK HayKOBOi poboTH (spent in the course of the scientific work).

[TosicHeHHsI CTy/IeHTaM HACTYITHOTO MaTeMaTHYHOTO (OpPMaliZMy JIJIsl CTATUCTHYHOTO BHU3HA-
YeHHS 3yCHJUIA AOCHiAHMKA: E(X) — 3yCcWiUIs AOCHIIHMUKA 0 HAamuCaHHS x myOmikarii (the
effort £(x) of a researcher to produce x publications), mpuuomy E(x) € mpomnopitioHaTLHUM JI0
yacy t, BUTpaueHoMy JociinHukoM (be proportional to the time he or she invests for research)
1 E(x) « t. Po3’sicCHEHHSI CTyJIeHTaM 1110 BIMOBITHO 10 3aKOHY €KCIIOHEHIIIAIbHO-3pOCTAI0u01
Hayku (There is a law for an exponentially growing science that states) HaykoBa npoJyKTHB-
HICTh 3pOCTa€ €KCIOHEHINAIIBHO YCIIiJl 3a BUTpadeHuM 4dacoM (scientific production growths
exponentially with invested time): x(¢) = exp(A=f). 3BiAKM BUILIMBAE HAUIIPOCTIIIA CTATHCTHY-
Ha OLIHKa JUIsl 3ycriuia HaykoBIs E(x) o< (1/4)=In(x) = p=In(x).

Po3’sicHeHHsT CTyAeHTaM METOAMKH OOuuclieHHs eHTpomii (entropy) H, «remmepaTypu»
(“temperature”) 7 Ta myOmikamiitHOi WMOBIPHOCTI p(X) i TEPMOIWHAMIYHOI CHCTEMH
«IOCITITHUK-HAYKOBa OpraHizailis», CTaTUCTUYHA MexaHika (statistical mechanics) sikoi Bu-
3HavaeThes 3akoHoM Ilumnda-TTapero (Zipf-Pareto law): p(x) = (1 — (k=p/T))/(x**'D).
BurnymaueHHst cTylgeHTaM 1o Hapa3i k € XapakTepUCTHKOIO 3yCWJb JOCHIJHHKA B
nyomikariiitnomy mporeci (characteristic of the efforts of the researcher in the publication
process), IpU4YOMy iHIUBIAyaIbHI HaykoBi 3ycuiuis (these efforts) 3anexxars Bin Tajmanry nio-
cmiaauka (can depend on the talent of the researcher), a Takox Bixm poGoYUX YMOB, 3apIUIaTH
(but also on the conditions of work, salary), a 3pocTaroui gocmigaunbKi 3ycruis (increasing
research efforts) mpu3BoaATH 10 3MeHITyBaHHs 3Ha4YeHHs £ (lead to a decreasing value of k).
[TosicHeHHST CTyJOeHTaM CTaTHCTUYHOTO 3HAYCHHS HAYKOMETPUYHOI «TEeMIEpaTypu»
(“temperature”) T sk XapaKTEPUCTUKH 30BHINIHBOTO BIUITMBY Ha JOCHIIHHUIIBKY OpTraHi3aIlito
(characteristic of external influence on research organization). Po3’sicHeHHS cTyaeHTaM 110
«remmeparypHuit» mapamerp (parameter) 7 moke OyTu moB’si3anuM (can be connected) i3
pizanmu motokamu (to different flows) mo HaykoBux ctpykryp (toward the scientific
structures), ckaximo (€.g.) TpomioBi moToku ¢inancyBanHs (to money flows). Otxe (Then),
SKIO TPOIIOBHM MoTiK (pinancyBanHs 3poctae (if the money flow increases), To HaykoBa
cucreMa «po3irpiBaeThes» (the system is “heated™) 1 sikio rpomoBuii MOTIK (iHAHCYBAaHHS
smenimyetbes (if the money flow decreases), cucrema «3amep3aey (the system is “frozen”).
O3HallOMJICHHSI CTYIEHTIB i3 MOJCIIOBAaHHSAM HAYKOMETPHUYHHUX TIIPOIECIB IKYypHAIBHOTO
nutyBanHsa (Modeling Citation Process). BukmaneHHs CTyaeHTamM CTaTUCTUYHOI MOJENI
h-ianexcy ['ipma (h-index of Hirsch) i3 3actocyBanHsM posmnoniny Ilapero (Paretian
Distributions) BiamoinHo mo po6otu (Glinzel, 2006). ButnymaueHHs: cTyAeHTaM KOHIEIIiT
Ta MaTeMAaTHYHOTO 3aIUCY I eKCTPEeMaIbHOTO 3HaueHHs (extreme value) 7-i xapakTepucTu-
ku 'ymbens (Gumbel’s r-th characteristic) u, Ta aHanoriune GopMyTIOBaHHS BiIIOBIIHOTO
o3HaueHHs misa iHaekcy [ipma (Hirsch index) sik 4 = w;. Po3’sicHeHHs cTyneHTaM 3acTocy-
BaHHs posnoainy Ilapero (Paretian Distribution) no BumagkoBoi 3minHOi (Random Variable)
X, ckaximo 1o posnoaity mutat (the distribution of citations) X. [losicHennst moOymoBu cTa-
TUCTUYHOT oLiHKK 17st b = up = con'V1*9) | ginmosinso o axoi inpekc Tipmra (Hirsch index)
h € mponopiitaUM 10 KopeHs creneHi (1 + a) ((1 + a)th root) Bix uncia myGmikariit # (of the
number of publications #) s BUNAAKy CTaTHCTUYHO-BENHMKOi KinbkocTi myomikamiii (If the




number of underlying papers is large enough). Ilosicnenns cryaenTam mo st a =~ 1 (a is
close to 1) inmexc I'ipma (Hirsch index) /4 € mpomnopmiitaum (is proportional) kBagpaTHOMY
KopeHro (to the square root) Bix umcna myOmikaniit (of the number of publications). Haramy-
BaHHs CTyAeHTaM o3HaueHHs mia sapa [ipmy (Hirsch core), sike mictuth A-ctateit (which
contains the /A-papers), ne KOXXHa CTaTTs OJepKaia IIoHaiMmeHine s nurtat (papers that
received at least / citations each). [losicHeHHsI cTyeHTaM IO YKCIIO IMTAT CTaTel i3 spa
INpmry (The number of citations of the papers from the Hirsch core) € nponopuiitnum g0 (is
proportional to) 4° ans o > 1 Ta npu BenukoMy 3HadeHHi (and a large value of) k.
Burnymauenns crynentam meronuku (Glianzel ta Schubert, 1985) moOynoBu cratucTu4HO1
orinku mis iHaekcy [Nipma (Hirsch index) 4 nmutsixom 3actocyBanns posnofiny [Ipatica (Price
distribution) mo BumaakoBoi 3MiHHOI (random variable) X, sika € IHTEHCHBHICTIO IIUTYBaHb
cratTi (citation rate of a paper). HaramyBaHHs CTyneHTaM KBaJpaTHO-KOPEHEBOTO 3aKOHY
[paiica (the square root law of Price), sikmit ctBepmxkye mo (which states that) aBropcbkuit
BHECOK y mosioBuHYy HaykoBux ctarei (half of the scientific papers are contributed by) Bepx-
HIM KBaJpaTHUM KopeHeM (the top square root) Biz 3aransHoro uucia (of the total number of)
HayKOBUX aBTOpiB (scientific authors). HaragyBanHs cTygeHTaM MaTeMaTHYHOTO CITIBBITHO-
HIEHHS JUIs eKCTpeMalbHOro 3HaueHHs (extreme value) Ah-i xapakrepuctuku ['ymOGens
(Gumbel’s Ath characteristic) Ta mo6ynoBa CTaTHCTHYHOI OWNHKM MIa A = uy ~ (n=N)"'2).
SIKicHe Ta cTaTUCTUYHE pO3’sICHEHHS CTyAeHTaM 1o A-iHaekc [ipma (h-index) € nmpomopiriii-
HuM (is proportional of) kBaapatHoMy KopeHto (the square root of) Bix uncna myOikariii (the
number of publications) sikmo uwactora nurtyBaHHs (if the citation rate) ommcyerncs (is
described) posmoninom Ilpatica (by the Price distribution) Ta BUKOHYIOTBCS 1HII TIPHUITYIIICH-
Hs (and all other assumptions are valid). [Iporpamna Bi3yamizaiiist po3MoIUTy Ta OI[IHOK.
[TosicHeHHS CTyJIeHTaM OCHOBHHX IPHUITYIIEHh Ta MaTEeMAaTHYHOTO (GopMalizmMy myOsikariii-
Ho-IIUTaliiHOi Mozeni (publication-citation model) A-ingexcy l'ipma (h-Index), sika rpyHTY-
eTbcsi Ha posmonuni Ilyaccona (Based on the Poisson Distribution) BigmoBigHO 10 poOIT
(Burrell, 1992, 2007). Jlokianue po3’sCHEHHS CTYAEHTaM TaKWUX MPUITYIICHb, K [IyaccoHiB-
ChKUH XapakTep nporecy myomikauii (Poisson process of publishing) aBropcbkux crareit i3
gactototo @, IlyacconiBcbkuii xapakrtep onepkanHs 1urtaT (Poisson process of citations
receiving) i3 4acToTo0 / Ta BapifOBaHHA YacTOTH / Mo Mipi myOiKaniiHOI aKTUBHOCTI aBTO-
pa BIAMOBIIHO A0 ramma po3moaury (according to a gamma distribution). MaremaTuaamMit
3aMuc Ta BUTIYMA4yeHHs CTYJEHTaM CTaTUCTHYHOTro po3mnoziny P uutart (distribution of the
citations) BumagkoBo BuOpanoi crtarti mocmigamka (of a randomly chosen paper of the
scientist) Ta posnoainy £ /i odikyBaHoro 3HaueHHs uncia cratei (The expected number of
papers) 13 n muratamu (with n citations) depe3 Oera-posmonin mepmoro poxay (beta
distribution of the first kind). [ToscHeHHs cTyaeHTaM OCHOBHMX MyOJIiKaliMHUX MPUHIIUIIIB
HayKoBIA, siKi € Hacmiakamu I[lyaccoHiBcbkoro E-po3mominy. Po3’siCHeHHsSI CTaTUCTHYHOTO
3HaueHHs 00pa3HO-cIeHToBO1 mpuka3ku BueHHX «llyOmikyiics abo 3arunemt!» (Publish or
perish!), sika Oe3mocepenHpo BUIIMBaE 13 3amucy E-posmoximy (Burrell, 1992, 2007),
ockinbku ouikyBaHe uncio crareil (The expected number of papers) i3 n uuratamu (with n
citations) € mpomnopiiitHuM (is proportional of) myOmikartiitaiit yactoti (publication rate) 6.
KinpkicHe MOSICHEHHS CTyJE€HTaM HACTYIHOTO IMPHKJIAJHOIO BHCHOBKY: «TpHBana HaykoBa
Kap’epa — 1ie 1oope (A long career in science is a good thing!)», Konu odikyBaHE YHCIIO CTa-
teil E 13 n uuratamu (The expected number of papers with # citations) 3pocrae B T pa3 s
koxxHOTO 7 (is increasing in 7 for every n). Po3’scHenns crynenTam npabmia «HixTo He €
reriem! (No one is a genius!)», oCKibkH O4iKyBaHe umcio ctateil £ 13 n muratamu (The
expected number of papers with n citations) 3MeHmyerbcsi B n pa3 mis KoxkHoro 7  (is
decreasing in n for every 7). 3amuc cTyaeHTamM Bupa3y Ml A-IHOGKCY SIK
WT)=max{n:n<E[N(n, T)]}, ne h-innekc 3anexutsb Bix (h-index depends on) myO:ikariii-
HO1 iHTeHCUBHOCTI (the intensity of publication), TpuBasiocTi HaykoBoi kap ’epu (the length of
the scientific career) Tomo. [Iporpamua 06po6ka Ta rpadivna Bizyaizailis po3MOALTIB.




O3HallOMJICHHS CTY/ICHTIB 13 MaTeMaTUYHHM 3aMUCOM Ta CTATUCTUYHUM TIyMauyeHHSIM y3a-
rajgpHeHOro 3BopoTHOro posnoaury [aycca-Ilyaccoma (Y3PITI, Generalized Inverse
Gaussian—Poisson Distribution, GIGP) ans mopemioBanHs OGibmiomerpuynux nanux (for
modeling bibliometric data) BimmoBimHO 10 HaykomeTpuuHuX poOiT Civens (Sichel, 1982,
1985, 1992) ta Ileppo (Perreault ta iH., 1999). 3BepHEHHs yBaru CTyACHTIB Ha MOXJIUBICTh
3geaeHHst Y3PI'TI (GIGP) posnoginy mo HeraruBHoro OiHOMialbHOTO posmnoniny (Negative
binomial distribution), 10 HyJIb-yCiu€HOr0 HETATHMBHOTO OIHOMIalIbHOTO pPO3MOAiTy (Zero-
truncated negative binomial distribution), mo posmominy gorapudmidaux psaiB Dimepa
(Fisher logarithmic series distribution), 10 3BopoTHOTO po3noniny ['aycca-ITyaccona (Inverse
Gaussian-Poisson distribution), a Takox g0 posmoxiutiB Jlorka ta Iunda (distributions of
Lotka and Zipf). O6po6ka, o6uncnenns ta nodynosa Y3PI'TI (GIGP) po3noainis y 3BiTax.

O3HaitoMJIeHHsI CTYJIeHTIB 13 poboToto PomanoBa ta TepexoBa (Romanov ta Terekhov, 1995,
1997), sixi 3anpONOHYBAIM MAaTeMaTUIHY MOJEIb €BOIOIii HAYKOBOI MPOTYKTUBHOCTI y HAY-
KOBIi# cribHOTI pi3HOro Biky (The mathematical model of productivity- and age-structured
scientific community evolution) Ta MaremMaTuyHy MOZETb PyXy HAYKOBIS 13 ypaxyBaHHSIM
nocigauibkoi mpoayktuBHOCTI (The mathematical model of the scientific personnel
movement taking into account the productivity factor) y Burnsai nudepeHiiaabHIX piBHIHb Y
YaCTUHHUX MOX1AHUX Apyroro (1997) ta nmepmroro (1995) nopsnky. Moaens (1997) € nayko-
METPUYHUM y3araabHeHHsIM piBHsSHHS Dokkepa-Ilnanka (Fokker-Planck equation). IIporpa-
MHa 00poOKka, o0uucieHHs Ta Bizyamizamis moaenei (Romanov ta Terekhov, 1995, 1997).
Po3z’sichenHs cryneHTaM cratuctuaHoi Mojem S6monckkoro (Yablonskii, 1986), sika kinbKi-
CHO TOKa3y€e TOW EeKCIePpUMEHTAIbHHA (PakT 1m0 OUIbIN MOCTIAHMIBKI cribHOTH (larger
research communities) 31aTHI po3B’si3yBaTH OunbII CKiIagHi mpobimemu (can solve more
complex problems). IloOymoBa crtynmentam miHeapu3oBaHoi omiHkd (linear relationship)
Pn = f*n, ne f € cepeqHboro WMOBIpHICTIO (the mean probability) mo kBamidikoBaHui qOCTII-
HUK po3B’shke nmpobieMy (that a qualified researcher will solve the problem), a n € po3mipom
rpynu kBajigikoBaHux nociigHukiB (group of n qualified researchers). O3HaifomiieHHS CTy-
NeHTiB 13 koHmeniisiMu Baruepa-Jleiinecmopda (Wagner ta Leydesdorff, 2005) ta CrixBe
(Stichweh, 1996) mna ckimagHOCTI HaykoBOi oprasizamii. Po3’sicHEHHSI CTyZeHTaM HpocTol
ominku 11 (dn/dt) > (n/f)~(—dp/dt), ne (dn/dt) € 1HTEeHCUBHICTIO 301IBIIICHHS PO3MIpPY JTOCITI-
THUIBKOT TpymH (increase in the size of the research group), a (df/dt) € iHTEeHCUBHICTIO 3pOC-
TarY0i CKJIAJHOCTI pO3B’A3yBaHUX 3aj1a4 (increasing complexity of the solved problem). Bu-
TIIyMaueHHsI CTY/AE€HTaM pAIy HACTYIHUX BHUCHOBKIB 13 HepiBHOCTI ais (dn/df). Ockinbku
CKJIAJIHICTh HAYKOBHUX 3ajau 3pocrtae i3 dacoM (As the complexity of scientific problems
increases with time), To BUHHKa€ MOTpeda y OUIBIINX KOJEKTHBAX MOCIIIHUKIB s 3a0e3me-
YeHHs O1IbI0i WMOBIPHOCTI PO3B’s3aHHS MOTOYHUX HAyKOBHX IpobieM (one needs larger
research collectives in order to support a large probability of solving the problems). 3BepHeH-
Hs YBar CTYJICHTIB Ha ImapamMeTp f y mornepeHid Moeli, BeTMYrHA IKOTO Ma€ OyTH sIKOMOTa
oinbmoro (the value of the parameter £ must be kept as large as possible). O6po6ka Mmozeri.
O3HallOMJICHHSI CTY/ICHTIB 13 OCOOJMBOCTSIMH MOJIEIEH 13 OOMEKEHOIO 3aJIe)KHO 3MIHHOIO
(Limited dependent variable models), siki 3acTOCOBYIOTbCS O aHaJi3y KaTErOpiiHO-sIKICHUX
Ta TUCKpeTHUX AaHHUX (categorical and count data) y Haykomerpii (scientometrics) Bimo-
BiHO 10 poOiT (Deschacht ta Engels, 2014), (Van Dalen Tta Henkens, 2005), (Fedderke,
2013), (Rokach Ta in., 2011), (Jensen Tta in., 2009), (Vakkari, 2012), (Engels ta in., 2013),
(S.-C.J. Sin, 2011), (Abbasi Ta iu., 2011), (Walters, 2006), (Bornmann ta Daniel, 2006) ta
(Barjak ta Robinson, 2008). Po3’sicHeHHsI CTyJeHTaM MaTeMAaTHYHOTO CHHTAKCHUCY, CTaTHC-
TAYHOTO 3HAYCHHS, HayKOMETPUYHOTro, OiOmiorpadivHoro Ta Oi3HEC-3aCTOCYBaHHS TaKUX
Mojenell 13 OOMEXEHOI0 3alie)KHOI 3MIHHOI sK OiHapHi perpeciiini moxemi (binary
regression model), morit-monmeni (logit model) Ta momeni mopsimkoBoi perpecii (ordinal
regression model). Po3’sicHeHHS CTyJeHTaM TaKMX CTATUCTHYHUX MOJENEH I TUCKPETHHUX
nanux (count data models) six perpeciitna monens [lyaccona (Poisson regression model) Ta




y3aranbHeHuil posnoxin Lunda (generalized Zipf distribution). O6poOka Ta KoMmII'I0TepHA
Bi3yastizallisgl CTaTUCTUYHUX MOJEJNeH MaHOro Kjacy i3 HAyKOMETPUYHUM BHUTIYMadeHHSM
pE3YNIbTaTIB Y 3BITaX.

O3HalloMJICHHSI CTYJCHTIB 13 (a) Cy9aCHMMH 1HXCHEPHUMH TiAXO0JAaMU J0 CTPYKTYpPYBaHHS
HAyKOBUX 3HaHb Ui TOBTOPHOTO BHKOpHCTaHHS (structuring knowledge for reuse);
(0) cTpyKTYypHO-JIOTIYUHUM 3MicTOM dimocoPchbkux Ta i1HGOPMAIIHHUX OHTOJNOTIA Ta iX
CKJIaJJOBUMU YaCTHHAMH; (B) CIIEKTpoM, Kiacupikauiero, (GpopMaIbHUMU MOAEISAMH Ta
BJIACTUBOCTSIMH OHTOJIOT1H; (T') MpaBWJIaMH JIOTIKHM MPUPOAHKOI MoBH (natural language) mo
OIKCY OHTOJIOTIH; (1) cMHTakcucoM (syntax), aromapHuMu ¢opmynamu (atomic formula),
YHapHUMHU Tpenukaramu (unary predicate) Ta ceMaHTHKOIO (semantics) MOBHM JIOTIKH
npenukatis nepmoro nopsaky (FOL = first order predicate logic); (e) rpadiunoro FOL-
Bi3yalTi3alfi€ro i3 3aCTOCYyBaHHSIM JiarpaMm KiaciB yHigikoBaHoi MoBu MojentoBanHs (UML
class diagram); (€) o0’exTHO-ponboBEUM MojaemoBaHHsIM (Object-Role Modeling) FOL-
CEMaHTHUKH; (3K) aBTOMaTU30BAaHMUMH OOYMCIIIOBAYaMH JIOTIYHUX BUPA3iB (Ha MPUKIIAJI 3aCTO-
cyBaHHs OH-NaiiH cuctemMu Tree Proof Generator, https:/www.umsu.de/trees/); (3) MoBamu
ommcoBoi Joriku (DL=Description Logic) mis oOuncaoBaibHOI OOpPOOKH OHTOJIOTIH;
(1) cUHTaKCUCOM Ta ceMaHTHKO cimeiictBa DL omucoBux jnorik ALC (ALC = Attributive
(Concept) Language with Complements=Attributive Language with Concept negation);
(1) cuaTaKcucoM Ta cemMaHTHKOW cimeiictBa DL omucoBux jorik SROIQ(D) mist onTONMOT Y-
Hoi moBu OWL 2 DL. IIporpamnaa o6po6ka, UML-npeacTaBieHHs Ta NMpUKIaIHa MaTeMaTH-
YHa Bi3yamizamis (opManbHUX JIOTIKO-MHOXKHHHUX MOJEJIeH pO3pOoOJIEHUX KOMIT IOTEPHUX
OHTOJIOTIH 13 JOKJIAJIHUM BUTJIYMAadEHHSIM OJICP)KaHUX PE3YJbTATIB Y 3BITAX CTYJCHTIB.
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[ToOynoBa HaHMPOCTIIIOT OHTOJOTTYHOI MOJIENI, sIKa BioOpaXkae TUIOBY CTPYKTYPY SIK OpH-
riHajgpHO1 JocigHuIbKol (original research), Tak 1 orysimoBoi (review, overview) HayKOBUX
nyOuikanii, a Takoxx Protégé-Bizyamizallisi 3aponoHOBaHOI OHTOJIOTIYHOT MOJIETTI.
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O3HalloMJICHHSI CTYICHTIB 13 (hOpMYJIIOBaHHSM OJHOMIPHOI ONTHUMI3alliifHOI KpaloBOi 3a1a4i
nuHaMiku: Hexaii matepianbHa Touka M 13 OCTIHOIO Macoro m [Kr] pyXaeThesl IpsSAMOJTiHiii-
HO Y3JO0BX TJIaJKOI TOPHU3OHTAIBHOI MPsAMOi, sKa cmiBmagae i3 HampsiMmoMm Bici Ox. Hexaii
MOTOYHA KOOpJMHATA MaTepialibHOI TOYKM mo3HadeHa sk x(f) [m]. Hexait F(¢) =u(¢) [H] €
piBHOAI#HOW0 axTHBHUX cun F(f), Hanpsamienowo y310Bxk Bici Ox: m=(d*(x(f))/df?) = F(¢) [a6o
m=(d?(x(£))/d) = u(f)]. Kepywoua cmaa F(f)=u(f) [H] npakTuyHo A7 BCiX peambHUX
KEpOBAaHUX MPOIECIB Y pEaTbHUX CHUCTEMax YIPaBIIHHS, K1 MIJUISTalOTh MaTEeMAaTHYHOMY
MOJICTTIOBAaHHIO, NPHHIMIIOBO HE MOKe MNPUIHMATH _JIOBiJIbHE 3HAYEHHS, OCKUIBKU
Fonin < F(t) < Fnax [360 Umin < u(t) < umax], e Fomin = Umin [H] Ta Fonax = Umax [H] SABJIAIOTHCA
BiIMOBIAHO MIHIMATBHUM (Fin = tmin [H]) Ta MakcumanbHuM (Frax = tmax [H]) 3HaUCHHSIMU
kepytouoi cumm F(¢) = u(t) [H]. Lle o3Hauae, mo HA 3HAYeHHsI KepyIouoi cuam F(7) = u(f) [H]
3aBAK/IM HAKJIAJAEHO TeBHi 00MeXeHHHA: Fiin < F(¢) < Fuax [a00 tmin < u(t) < thmax]. OTXKE
3HAYEHHS Kepyrouoi cuiu F(f) = u(f) [H] 3aBxkau NnoBHHHI BUOUPATHCH i3 NeBHOI 00J1acTi
3HAYEHb JIONYCTHUMUX KePYBaHb: Fiin < F(£) < Fiax [a00 tmin < u(t) < Umax]. Hagarouu pi3Hi
3HAYeHHs1 Kepviouii _cuiai F(f) = u(?) [H], ki 3a10BOJBHATL YMOBi Fin < F(f) < Fnax
[a00 Umin < u(t) < Umax], MU OTPUMAEMO _0€3J1i4_TPAEKTOPIiii, 10 BUXOAATH i3 MOYATKOBOI
TOYKHM X) i3 NMOYAaTKOBOKW MBWIKICTIO V)= (d(xp)/df). 3agaya onTUMAJIbHOI IIBHIKOIi
J=1r monsArae y 3HAXO/PKCHHI Takoi (PYHKHIOHAJBLHOI 3a/1€:KHOCTi KepYIuoi CHJIH
F&)=u(t)[H], nna saxoi BiamoBinHa ¢a3oBa__TPAEKTOPiA__JHHAMIYHOI _CHCTEMH
[(d(x(2))/df) = V(t); m=(d(V(¢))/dt) = F(¢) [abo m=(d(V(¢))/df) =u(f)]] npoxoauts 4uepe3
KiHIeBY To4ky ¢a3oBoi miuomuHu (x; Vy), a mepexii Bill NMOYATKOBOIO I0JIOKEHHS
[(x(20)) = (x0); (V(t0)) = (Vo)] y_Kinmese [(x(#))=(x); (V(#))=(Vy] BindyBaerbes 3a
MiHIMAJTbHUH _TNPOMizKOK_yacy. 3HAUYeHHsI Kepyw4yoro mapametrpy F(¢) =u(¢) [H], npu
SKOMY 3/11HCHIOETHCS JaHUH PyX, Ha3UBAETHCSI ONTUMAJbLHUM 32 IIBHKOAI€I0, a BiNOBi/-
Ha (pa3zoBa TPACKTOPiIsE — ONTHMAJLHOI0. B KkpaloBHX 3aJadyax AWHAMIKH TOBOIUTHLCS
BHU3HAYATH AK 3aKOH PYXY MaTepiajbHOI TOYKH (x(f)=7?), Tak i Ail04i HA TOYKY CHJIHU




F(t) = u(t) = ? [H], npuuomMy HA 3aKOH PYXV i HA CHJIM MOKYTh HAKJIAJIATUCS NEBHi 00Me-
skeHHs [(d(x(2))/df) = V(¢); m=(d(V(¢))/df) = F(¢) [ab6o m=(d(V(2))/dt) = u(t)]; Fmin < F(t) < Fnax
[a00 umin < u(?) < umax]]. JlO Takux 3aja4 HaJIeXKaTh ONTUMI3alliliHi KpaiioBi 3a1a4i, B SKUX
JIOTATKOBO CTaBUTHCS YMOBA MiHiMi3alii NeBHOro GyHKIIOHAJY — KPUTEPil0 AKOCTi J = tr.
Po3B’s13aHHs HalnpocTimoi KpaiioBoi 3a1a4i onTUManbHOI BUAKOAIT y «[IoHTpsTiHCEKOMY»
BUIMAJIKy SK IUIIXOM 3aCTOCYBaHHS OOYMCIIOBAIBHUX MOXJIuBocTel JModelica.org Tta
Optimica, Tak 1 IUISIXOM MOOYAOBM aHAJIITHYHUX IHTErpamiB 3aaadvi. JlokiagHe MOpiBHAHHSA
rpadiyHUX pe3yIbTaTiB MOJCITIOBAHHS Y 1HIMBIIyaIbHUX 3BITaX CTYJICHTIB.
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Po3B’s13aHHS 31 CTyA€HTaMH MPaKTHYHOI HENiHIHHOI KpaloBOi 3a7aui ONTUMAaJIBLHOTO YIIpaB-
JTIHHS OCHWISALIHHUM MAasTHUKOBHM DPO3TOHIYBaHHSIM NEPEMIL[yBaHOTO BAHTAXy HPHU KEPO-
BAaHOMY IOBOPOTI CTPiJIM OAIITOBOTO KpaHy i3 3aCTOCYBAaHHSIM OOUMCITIOBAIIEHUX MOMJIMBOC-
terr JModelica.org Ta Optimica. 3icTaBlIeHHS Pe3yJIbTAaTiB YUCEIHHOTO MOJEIIOBAHHS 13 TH-
NOBHMH €KCIIEPUMEHTAIbHUMH JTaHUMH.
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Po3B’s13aHHS 31 CTyAeHTaMU MPAKTUYHOI HEJTIHIKHOT KpaioBOi 3a/1a4i ONTUMAIBLHOTO YIIPaB-
JIHHS OCHMJISAIIHUM MasTHUKOBUM DPO3TOHJAYBaHHIM MEPEMIL[yBaHOTO BAHTaXy IPH KEpo-
BaHOMY TIepEMIIIEHHI Bi3Ka MOCTOBOTO KpaHy 13 3aCTOCYBaHHSM OOYHMCITIOBAIbHUX MOYKJIH-
Bocteit JModelica.org Ta Optimica. 3icTaBieHHS pe3y/lbTaTiB YUCETBHOIO MOJETIOBAHHS 13

TUIIOBUMHU CKCIICPUMCHTAJIbHUMU JaHWUMH.

3.3.

[epenik iHaUBIyaIbHUX Ta/a00 TPYNOBUX 3aBIaHb

3/

HasBa remu ab0 TeMm, 3 SIKHX BUKOHYETHCS
1HIMB1TyaJIbHE 3aBJIaHHS

Hasga i BuJ 1HAMBITya IbHOTO 3aBAAHHS

Temu 5 ta 6. JlerepmiHicTHUHI MOEI,
OB ’s13aH1 13 HayKOBOIO JWHAMIKOIO IpPO-
neciB myOmikamii Ta UUTYBaHHS >KypHa-
npHUX ctared. Emimemiuni moneni mudy-
311 HOBMX HAYKOBUX 3HAHb MUIIXOM IIO-
IIUPEHHS OIMYOJIIKOBAaHUX  KYPHAIBHHUX
nyOnikanid. Heemigzemiuni moneni mpo-
1IeCiB Ta IUKIIIB POCTY HAYKOBUX 3HaHb, a
TaKOX 3POCTaHHS KUTBKOCTI KYpHAIbHUX
nutat. [ToOynoBa aHamorii HaKOMMMYEHHS
[UTAT 13 XIMIYHUMH TIPOIECAMH 3aPOJIKO-
yTBOpeHHs. {DeHOMEHOJoriuyHl  Moei
HiABUIIEHHS JT0OpOOYyTYy HaceleHHs Ta
€KOHOMIYHOTO POCTY IUIIXOM 3aCTOCY-
BaHHS Ta PO3BUTKY HAYKOBHX 3HAHb.

PospaxynkoBo-rpadiuna pobGota «OCHOBHI
JEeTepPMiHICTHYHI Moeni HayKOBOIT
nuHamikn»: Komm’rotepra oOpoOka, po3pa-
XYHOK, Bi3yajizaimisi Ta HayKOMETPUYHE BU-
TIyMa4yeHHs HACTYMHHX OCHOBHHX JETepMi-
HICTUHYHUX MOJIeJIeli HayKOBOi JUHAMIKH:
Mozenb JorictuaHoi kpuBoi (Logistic Curve);
eninemiunai momeni (Epidemic Models) {SI,
SIR, SIS, To¢pmana-Hesina (Goffman-
Newill)} ms quHaMiKy TOMYJISIIA HAYKOBIIIB
Ta SKypHaJbHUX IUTar; wmonenb [lpaiica
(Price) pocty 3Hanb; Mozenp (CaHraana
(Sangwal) mns pocty nurat; Moaens S01m0H-
cekoro (A.l. Yablonskii) mist HaykoBoro mpo-
rpecy B KOHTEKCTI eKOHOMIYHOT'O PO3BUTKY.

Temu 1 — 8. CraTHCTHYHI PO3MONALIH SIK
IHCTpYMEHT JUIS TPUKIIAIHOTO MOJENIO-
BaHHS HAYKOBUX JOCII/DKEHb, MPOIIECIB
Ta CHCTEM. 3aCTOCYBaHHS OOYMCIIOBAIIb-
HUX MOXXJIMBOCTEH TaKMX Cy4acHHUX MOB
nporpamyBaHHs sk Visual Basic, C++,

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

Statistica, GNU R, ScilLab, GNU Octave
0 oOumcieHHs Ta TpadivuHoi moOymoBH
Tr€OMETPHUYHUX XapPAKTEPUCTUK HAWOUIBII
MOMIMPEHUX CTATHUCTUYHUX PO3MOMUIIB Y

Po3paxynkoBo-rpadiuna pobora «OcHOBHI
CTATUCTUYHI PO3MOALTH y HayKOMeTpiin: Po3-
paxyHOK, KOMIT FOTepHa Bi3yaJi3allisi, CTaTuc-
TUYHAN aHaji3 Ta HAyKOMETPUYHE BHUTIyMa-
YEHHS OCHOBHUX CTAaTUCTHMYHUX PO3MOJLIIB:
1) 6iHoMianbHUI PO3MOLT (binomial
distribution); 2) HeraTUBHUN OlHOMIATBHUIN
po3nonin (negative binomial distribution);
3) Hynb-3pi3aHUl HETATUBHUN OlHOMIATHHUI
posmoxin (zero-truncated negative binomial
distribution); 4) po3noain orapupmMigHOTO
pany @imepa (Fisher logarithmic series
distribution); 5) lNaycoBwuii PO3MOILIT




HMOBIpHICHINM Ta CTOXAaCTUYHINA AWHAMILI
Cy4acCHHX HAyKOBHX JOCTI/UKEHb Ta Hay-
KOMETpii.

(Gaussian distribution); 6) po3noain Komri
(Cauchy distribution); 7) posnoxin Ilumnda
(Zipfian distribution); 8) posmomin Iunda -

Mannens6pota (Zipf-Mandelbrot
distribution); 9) posmogin Ilapero (Pareto
distribution, Paretian distribution);

10) po3moxin Jlomakca (Lomax distribution);
11) posnonin Ilpaiica (Price distribution);
12) posmonin  Ciuenst  (Sichel distribution);
13) ramma posmozmin (gamma distribution);
14) IlyacconiBebkuit  posmoain  (Poisson
distribution); 15) po3noxin ramma-Ilyaccona
(gamma-Poisson distribution); 16) 3BopoTHuUi
posmnoxin ["ayca-ITyaccona (inverse Gaussian-
Poisson distribution); 17) y3aransHeHHid 3BO-
pOTHUIA pOo3MoALT l'ayca-Ilyaccona
(generalized inverse Gaussian-Poisson
distribution); 18) posmoxin Bapiara (Waring
distribution); 19) GararoBuMipHHII pPO3MOILI
Bapiara (multivariate Waring distribution);
20) 3pizanuii posmofmin Bapinra (truncated
Waring distribution).

Temu 17-19. O3HalloMIICHHS CTYNIEHTIB 13
O0YHCITIOBAILHUMH  MOXIIUBOCTSIMHU  CY-
4acHOI MOBH KiOep(]i3Uu4HOTro MOEeNo-
BaHHs Modelica Ha mpuKITaai 3icTaBIeHHS
YUCENBLHOTO (B paMKaX 3aCTOCYBAaHHS Bi-
aeHOTO I3 JModelica.org i3 po3smupen-
HiM Optimica) Ta aHaIITUYHOTO (B pam-
KaxX 3aCTOCYBAaHHS MPHUHIIAITY MAaKCHMYMY
[ToHTpsAriHa) PO3B’SI3KIB 00EpHEHOT Kpa-
WOBOI 3amadyl ONTHMAJIBHOI IIBUIKOIIT
JUTSE HAUTIPOCTIIIOTO T€OMETPUYHOTO BHU-
Najiky OJHOMIPHOTO pYyXy KepOBaHOTO
00’€KTy 3a BIJICYTHOCTI TOYOK MEPEKIIO-
YeHb, a TaKOXX 3a HAsABHOCTI OJHIEI Ta
JIBOX TOYOK TEPEKIIOYEHHS HANPSIMY PY-
Xy KEPOBAHOT'O MAaTEPIaIbHOTO 00’ €KTY.

Po3zpaxynkoBo-rpadiuna podota «IlopiBHSIH-
HS YHUCEIBHOTO Ta aHAJITUYHOTO PO3B’SI3KIiB
3aa4l OMTUMAaNbHOI MBHIAKOMIT (J=1) ans
OJTHOMIPDHOTO pPyXy KEpPOBAHOTO 00’ €KTY»:
MaremaTnyHa MOCTaHOBKA Ta (OPMYIIOBAH-
HS 3BOPOTHOI KpaiOBOi 3a7a4l ONTHMAIBLHOTO
3a MIBUJAKOIEI0 yrnpaBmiHHA (J =) y BUIAJ-
Ky BIJICYTHOCTI, @ TaKOX HasIBHOCTI OJIHI€l Ta
JIBOX TOYOK TEPEKIIOYCHHS HANpsSIMy pPYXY.
[ToOymoBa YMCENBHOTO 1HTErpaly MUIIXOM
3actocyBaHHs BinbHOTO II3 JModelica.org i3
posmuperHsM Optimica. [ToOymoBa aHamiTH-
YHOTO IHTErpajxy IUISXOM 3aCTOCYBaHHS
npuHIUIy Makcumymy [loHTpsirina. 3icTaB-
JICHHST PE3YJbTaTiB YHUCEIHHOTO Ta aHATITHY-
HOTO MOJICJTFOBAHHS 3a/1a4l YIIPaBIIHHS.




IV KPUTEPII OLIITHIOBAHH S

4.1.

[Tepenik 0OOB’S3KOBHX KOHTPOJBHUX TOYOK JJisg OIlIHIOBaHHS 3HAaHb

CTYJCHTIB JICHHOI (JOpMH HaBYAHHSI

Ne | HasBa i KOpoTKuit 3MicT KOHT- | Max Oa- XapakTepucTUKa KPUTEPIiB JOCATHEHHS
POJILHOTO 3aX0AY TiB pe3yNbTaTiB HaBYaHHS JIJIsl OTPUMAaHHS Ma-
KCHMAaJIbHOT KiJIBKOCTI OaltiB
1 3axuct PO3paxyHKOBO- 50 CTyneHT 3JaTHUM  MPOJEMOHCTPYBATH
rpadiyHUX Ta OOYUCITIOBATBHUX KPUTUYHE OCMHCICHHS JIEKI[IHHOTO Ta MO-
nabopaTOpHHUX POOIT 3aJIeKI[IHHOTO Martepiany, Opatu kBamidi-
KOBaHy y4yacThb y AWCKYCii 3 HaBEJICHHSIM
aprymenTanii. CTyJeHT BUKOHAB po3paxy-
HKOBO-TpadiuHi Ta 0OYMCIIOBAIbHI J1abo-
paTopHi poOOTH, a TaKOXX HaBIB apryMeEH-
TOBaHI BIJAIMOBi/I Ha YTOYHIOBAJIBHI Ta J0-
JATKOBI 3allMTaHHS BUKJIa/1aya Ta KOJIET.
2 MoaynbpHa KOHTpOJIbHA poboTa 10 CTyneHT BUKOHAB TECTOBI Ta PO3paxyHKO-
Nel no momymro Nel «Haykome- BO-O0YHCIIIOBAJIBHI 3aBAaHHS, 10 BiJIOBI-
TpUYHA JWHAMIiKa Ta €(EeKTUB- JAIOTh MPOTPAMHUM pe3ylbTaTaM HaByYaH-
HICTh HAYKOBHX JTOCJIIJDKEHB) HsI 32 TEMaMH 3MiCTOBOTO MOy 0 Nel
3 MopynbHa KOHTpOJIbHA poOoTa 10 CTyneHT BUKOHAB TE€CTOBI Ta PO3paxyHKO-
No2 no mopymto No2 «lmxeHe- BO-O0YHCIIIOBAIbHI 3aBIaHHS, 110 BiAIIOBI-
pisi HAYKOBUX 3HaHb, OHTOJOTI] JAl0Th MPOTPaMHUM pe3yJbTaTaM HaByaH-
Ta CEMaHTHYHA TABYTHHA)» HSl 32 TEMaMH 3MICTOBOTO MOJTyIE0 Ne2
4 MopynbHa KOHTpOJIbHA poOoTa 10 CTyneHT BUKOHAB TECTOBI Ta PO3paxyHKO-
Ne3 no moaymto Ne3 «Cratuc- BO-00YHMCITIOBAIBHI 3aBIaHHS, 110 BiIOBI-
THYHA O0OpoOKa EeMIIPUIHHUX JAI0Th MPOTPAMHUM pE3yJibTaTaM HaBYaH-
JAHUX HAYKOBHX JOCIIKEHB) HSI 32 TEMaMH 3MiCTOBOTO MOTyIt0 Ne3
5 MopynbHa KOHTpOJBHA poOOTa 10 CTyneHT BUKOHAB TE€CTOBI Ta PO3paxyHKO-
Ne4 no monmymo Ned «Onrtumiza- BO-O0YHCIIIOBAIbHI 3aBIaHHS, 110 BiAIOBI-
i Ta ONTHMAaJbHE YMPAaBIIHHS JAl0Th MPOTPaMHUM pe3yJbTaTaM HaByaH-
MUHAMIYHAMHA CHCTEMaMM)) HSl 32 TEMaMH¥ 3MiCTOBOTO MoyIto Ned
6 Honarkose IHIUBITyaTbHE 10 CTyleHT 3[IaTHUI 3aCBOITHM Ta MPAKTUYHO
TeopeTuyHe abo po3pPaxyHKOBO- 3aCTOCYBaTH HOBY METOJUKY JeTepMiHic-
00uMCITIOBaJIbHE 3aBAAHHS TAYHOTO a00 WMOBIPHICHO-CTOXaCTHYHOTO
MOJICTTIOBaHHSI HAYKOBUX IIPOILIECIB, pe-
3yJlbTaTIB Ta CUCTEM 10 (HOPMYTIOBaHHS,
MOCTAHOBKH, MAIIIMHHOTO PO3B’SI3KYy Ta
rpadigHoi Bizyanizailii pe3yabTaTiB.
IToToyHMIT KOHTPOITH 100(*0,5) -
[TimcymKoBHiA KOHTPOJIH 100(*0,5) | CTyneHT BUKOHAB TECTOBI Ta PO3pPaxyHKO-
BO-O0YHMCITIOBAIBHI 1HIWBITyalbHI 3aBIaH-
Hs Ta HaBIB apryMEHTOBaHI BIJIMOBIII Ha
CUTYyalliiHI 3aBJaHHS, IO BIJNOBIIAIOTH
IpPOrpaMHUM pe3yjbTaTaM YCIHIIIHOTO Ha-
BuYaHHA 3 aucuuintiau «[Iporpamuaa 06po6-
Ka HayKOBHX JOCIIIKEHb)

Bceroro 100 -




4.2. Tlepenik 00OB’SI3KOBUX KOHTPOJBHUX TOYOK [IJIsi OI[IHIOBAHHSI 3HAaHb
CTY/ICHTIB 3a049HO1 (JOpMH HABYAHHS
No Ha3Ba i kopoTkuii 3mMicT KOHT- | Max XapaKTepucTuKa KpUTEPiiB JOCSITHEHHS
POJIBHOTO 3aX0AY 6amniB pe3yabTaTiB HAaBYaHHS ISl OTPUMAHHS
MaKCHMaJIbHOI KUIBKOCTI 6aJiiB
TecroBa xoHTponbHa pobGota, | 40 | CTymZeHT BUKOHAaB TECTOBI 3aBIaHHA, IO
KA BUKOHYETHCA CTYACHTOM BIJIMOBIAAIOTh POTPAMHUM  pe3ylbTaTaM
1HAMBITyaTbHO B CHUCTEMI HABYaHHSA 3 JUCLUILIIHA
Moodle
2 [TuceMoBHil exk3aMeH (3aiK) 60 | CryneHr BUKOHaB 00YHCITIOBAIILHO-
pPO3paxyHKOBI 3aBIaHHs O1IeTy Ta HaBiB ap-
TYMEHTOBaHI BIANOBIJI Ha CHUTyalilHI 3a-
BJIaHHSI, III0 BIAMOBITAIOTh TPOTPAMHHUM pe-
3ylbTaTaM HaBuaHHs 3 Aucuuruiiau «lIpo-
rpamMHa 00poOKa HAYKOBHX JOCIIIKEHBY
Bceroro 100 -

4.3.

Kputepii oriHioBaHHS C(HOPMOBAHOCTI MPOTPAMHUX PE3YJIbTATIB HaB-

YaHHSI IM1]] 4ac M1JICYMKOBOT'O KOHTPOJIIO

CUHTE30BaHUN OITHC
KOMIIETEHTHOCTEN

TUMNoB1 HETOIIKH, SIKi 3MEHIIIYIOTh PiIBEHb TOCSATHEHHS
POrPaMHOTO PE3yJIbTATy HaBUYAHHS

KoruirusHi:

® CTYJIEHT 3JaTHUU MOpoJe-
MOHCTPYBAaTH 3HAHHSI 1 PO3y-
MiHHS OCHOBHHMX METOIB Ta
ITOPUTMIB PO3B’SI3KY JTHUHAMI-
YHUX 33134 JeTePMiHICTUIHO-
ro, UMOBIPHICHO — CTaTHUCTHY-
HOrO 1 CTOXaCTHYHOIO MOJIEe-
JIOBaHHS TPUKIATHUX 3a1a4
HAyKOBHX JOCIIIKEHb;

® CTYJIEHT 3JaTHUW MOpoJe-
MOHCTPYBAaTH 3HAHHSI 1 PO3y-
MiHHS OCHOBHHMX METOIB Ta
QITOPUTMIB  KOMIT FOTEPHOTO
PO3B’A3KYy TayCiBCBKUX Ta He-
rayCiBChbKMX 3a/ad KJIACHIHOL
CTATUCTHYHOI MEXaHIKH;

® CTYJIEHT 3JaTHUU MpoJe-
MOHCTPYBaTH 3HAHHA 1 pO3y-
MiHHS OCHOBHHUX OOYHCITIOBa-
JIBHUX METOIIB Ta
KOMIT FOTEPHUX aJITOPUTMIB B
paMKax TPAaKTUYHOTO 3aCTOCY-
BaHHS OHTOJIOTIYHOTO Ta aKay-
3aJILHOTO OIITUMI3AIHOTO
pOrpaMyBaHHS

75-89% — CTYIOEHT MPUINYCKAETHCA HE3HAYHUX MOMMIOK Y
OMKCI MPUKIAJTHUX AJITOPUTMIB Ta KOMIT IOTEPHUX METOJIB
PO3B’s3aHHS JETEPMIHICTUYHUX, UIMOBIPHICHUX, CTaTUCTHY-
HUX Ta CTOXAaCTUYHMX 3a]a4, HEJOCTaTHHO IMOBHO BU3HAYae
NPUKIAIHANR HAyKOBO-CTATHCTUYHUN 3MICT HAayKOMETpUY-
HUX CITIBBITHOIIICHB, HETIOBHOIO MIpPOIO PO3YMI€ MepeBaru Ta
HEJOJIKA 33aCTOCOBAHOT MAaTEMaTUYHOI MOJENi, MPHUITyCKa-
€THCSI HECYTTEBUX (PAKTUUHUX MOMMIIOK IIPU BUTIyMauyeHH1
PO3paxyHKOBO-TpapiyHMX pe3ynbTaTiB Ta BU3HAYCHHI TOY-
HOCTI JOCIIDKYBaHUX OOYHMCIIIOBAILHUX METO/IIB

60-74% — CTYIEHT HEKOPEKTHO (OPMYIIO€ aITOPUTMH Ta
METOAM PpO3B’sI3aHHS JIETEPMIHICTUYHUX, WMOBIPHICHUX,
CTaTUCTMYHHUX Ta CTOXACTUYHUX 3a7ad Ta POOUTH CYTTEBI
MOMUJIKA Yy 3MICTI MaTeMaTUYHOI MO, MPHUITYCKAEThCS
NOMUJIOK TMpPHU MPOEKTYBAHHI BIACHOTO KOMII IOTEPHOTO
AITOPUTMY, TIPUCYKAETHCS TPYOUX MOMHIIOK y BUTIIYMAyeH-
Hi Ta CTATUCTUYHUX PO3paxyHKax, a TAKOX MPpHU OPOpMIICHHI
pO3paxyHKOBOi a00 00YHMCIIIOBATILHOT JJa0OpaTOpHOi poOOTH

Mmentre 60% — cTyIeHT He MO)Ke OOTPYHTYBATH CBOIO TO3H-
IO TOCWJIaHHSAM Ha KOHKPETHHH alTOPUTM pO3B’sI3aHHS
JeTepPMiHICTUYHUX, HUMOBIPHICHUX, CTATUCTUYHUX Ta CTOXa-
CTUYHHUX 33/1a4, HE BOJIOAIE METOIUKOIO WMOBIPHICHOTO Ta
CTaTUCTHUYHOTO PO3PaXxyHKiB, HE MOXE CAMOCTIHHO migiOpa-
TH HEOOXIiJIHI PO3PaxXyHKOBI METOAM CTAaTHCTHYHOI MeXaHi-
K{; HE MAa€ HaJIKHOI YSIBU PO THIIM 33]a4 Ta HIMOBIPHICHO-
CTaTHUCTUYHE BUTIYMAaueHHS OJIep’KaHUX PE3yNIbTaTiB

AdexTuBHi:

75-89% — CTYJNEHT NPUTYCKAETHCS NMEBHUX JIOTIYHUX TOMH-




® CTYIEHT 3AaTHUH KPUTHY-
HO OCMHUCIIOBaTH Marepiai
JCKIIHHAX Ta MPAKTHYHUX 3a-
HSTh;, APTyMEHTYBAaTH BIIACHY
MO3HUIIII0, CIIPOMOXKHHM OIIHHU-
TH apryMEHTOBAHICTh BHMOT
Ta KOMITETEHTHO THCKYTyBaTH
y IpodeCciitHOMY CepeIOBHIIIL;

® CTYNCHT 3JaTHUH KpeaTu-
BHO CIIBIpAIIOBATH 13 1HIIH-
MU CTYICHTaMH Ta BHUKIAa-
4yeM; IHIIioBaTH 1 Opatu y4-
acThb y KOHCTPYKTHBHIiH Ta ap-
TYMEHTOBaHINA AWCKYCii, po3-
IUIATH I[IHHOCTI KOJIEKTUBHOT
Ta HAyKOBOI €THKH y cdepi
NPUKIATHUX 3araJbHOHAYKO-
BUX JOCIIIKEHD

JIOK B apryMeHTAIlil BIIACHOT MO3HIIii B JUCKYCISIX HA 3aHST-
TAX Ta i Yac 3aXUCTy OOYMCIIOBAIBHUX JTAOOPATOPHHUX Ta
1HAMBITyalbHUX PO3PAaXyHKOBHX 3aBJaHb, BiIUyBa€ IEBHI
CKJIAJTHOCT1 Y TOsICHEHH1 (haxiBIfIO Ta KOJIETaM MEBHHX IMOJ-
pOOHIIb Ta OKPEMHX aCIEKTiB NpodeciiiHoi MpodieMaTUKH

60-74% — CTyneHT NMPUIYCKAE€TbCA ICTOTHUX JIOTIYHUX TO-
MWJIOK B apryMeHTallil BIacHOI MO3HIii, BUSBIISIE HEIOCTAT-
HIO 1HIIIATHBY JI0 yYacTi y JHUCKYCISIX Ta 1HIWBITYyaIbHUX
KOHCYJIbTAI[isIX 32 HAsSBHOCTI CKJIaIHOCTI Y BUKOHaHHI J1abo-
paTOpPHHUX Ta IHIWBIMYyJIbHUX 3aBlaHb; BiIUyBa€ ICTOTHI
CKJIAHOCTI MU TMOsICHeHHI (haxiBIro abo HehaxiBIIO OKpe-
MHUX acreKTiB mpodeciitHoi mpobieMaTuKu

menme 60% — CTYACHT He 3aTHHUI MPOJEMOHCTPYBATH Bijlb-
HOTO BOJIOJIIHHS JIOTIKOIO Ta apTryMEHTAIlIE€I0 Y BUCTYyMAaX, HE
BUSIBJISIE IHILIATHBHM 0 y4yacTi y mpodeciiHiil AucKycii, 10
KOHCYJIbTYBaHHS 3 MPOOJIEMHUX MUTaHb BUKOHAHHS Jlabopa-
TOPHHUX Ta 1HAMBIAyalbHUX 3aBJaHb, HE 3JaTHUH MOSICHUTH
He(]axiBIIO CyTh BIAMOBITHUX MpobieM mpodeciitHol Hisiib-
HOCTI; BUSIBJISIE 3HEBAry JI0 €THKU HaBYAJILHOTO MPOIIECY

[TcuxomoTopHi:

® CTYJIEHT 3JaTHUN camo-
CTIMHO TpaIfoBaTH, PO3pOOIIS-
TH OpWTiHAJbHI BapiaHTH 1H-
TUBITyaTbHUX pIIICHb, BICB-
HEHO Ta KBaTi(iKOBaHO 3BITY-
BaTH NP0 HUX;

® CTYICHT 3JaTHUH CIIOKIN-
HO Ta 30CEPEIHKEHO CIIiTyBaTH
METOJUYHUM  MIAXO0IaM 10
MPUKIIATHUX PO3PaXyHKIB;

® CTYJEHT 3IaTHUN MOBHOIO
MipOI0 KOHTPOJIIOBATH PE3yIib-
TaTH BJIACHUX 3yCWJIb Ta HaMa-
raTucs ONTHUMAaJIbHO KOPUTY-
BaTH CBOI BJIACHI 3yCHJIJIS

75-89% — CcTyAeHT NPUIYCKAEThCS IEBHUX IMOMUJIOK y CTa-
HIAPTHUX METOJAMYHUX MiTX0JaX Ta BIAYYBAE YCKIIAJTHCHHS
mpu ix Moaudikarii 3a 3MiHM BUXITHUX YMOB HaBYAJIbHOL
a00 mpuKIagHOi cuTyaii

60-74% — cTyAeHT BiuyBae yCKJIaTHEHHS TTPU MOaU(iKarii
CTaHIAPTHUX METOAMYHUX TMIAXOMIB 32 3MIHH BHXITHHX
YMOB HaBUYaJIbHOT 200 MPUKJIIATHOT CUTYAITil

meHIe 60% — CTyIeHT HEe3AaTHUN CaMOCTIWHO 31HCHIOBATH
MONIYK Ta OTPAIFOBAHHS METOJIIB Ta aJITOPUTMIB PO3B’ I3aHHS
JeTePMiHICTUYHUX, HMOBIPHICHUX, CTATUCTUYHUX Ta CTOXAC-
TUYHUX 3aJ]1a4, BAKOHYBAaTH 1HAMBIAYyadbHI 3aBJaHHS, MPOSB-
Jsie O3HAKM aKaZeMiyHOi HeIoOpO4YecHOCTI MpH MiATrOTOBII
IHIWBITyaTbHUX 3aBJaHb Ta BUKOHAHHI KOHTPOJBHUX POOIT,
He cpopMOBaHiI HABUYKH CAMOOLIIHKU PE3yJIbTaTiB HAaBUAHHS i
HAaBUYOK MIKOCOOMCTICHOT KOMYHIKAIlli 3 MPUUHATTS JOTO-
MOTH 3 BHIIPABJICHHS IOTOYHOT CUTYaLlii

4.4. Kpurepii OI[iHIOBaHHS IPOTPAMHUX PE3YJIbTaTiB HABYAHHS IJIs1 KypCOBOT

pobGoTu
Kpurtepii orintoBaHHS KypcoBOi poO60TH MakcumanbHa
KUTBKICTH OaiB

OdopmrneHHs KypcoBoi poOOTH BIAMOBITAE CTAHAAPTU30BAHUM BUMOTaM. 5
OCHOBHI HEIOJIKH: TIEPEBUIIICHHS 00CATY; MpPUT Ta iHTEpBaI HE BIAMOBIAAIOTH
BCTaHOBJICHUM BUMOT'aM; BIJICYTHS HyMepallisi, 3ar0JIOBKH; HelpaBHIbHE 0pop-
MJIEHHS TIM(DPOBOTO Ta LTFOCTPATUBHOTO MaTepianty, J0JATKiB TOIIO
Pedepar 1 BcTyn BiAMOBigarOTh CTaHIAPTHUM BUMoOraM. OCHOBHI HENOJIIKU: pe- 5
dbepaT HE MICTUTh HEOOXITHUX EJIEMEHTIB, y BCTYI BiJICYTHE OOTPYHTYBaHHS
AKTyaJIbHOCTI TeMH Ta ii 3HAYYIIOCTi; HE BU3HAUYEHI METa Ta 3aBIaHHS, 00’ €KT,
MpeAMET 1 METOIM JOCIIKEHHs, iH(opmarliiiiHa 6aza KypcoBoi poOOTH TOIIO
OCHOBHA YaCTHHA KYPCOBOTO MPOEKTY Bi/IMOBIA€ HASSBHIM BHMOTaM. 55




OcHOBHI HeJIOJNIKH (3 ypaxyBaHHSM crielr(}iKu TeMH 1 3aBaHb poOOTH): BIACY-
THI TIMOWHA, BCEOIYHICTH 1 MOBHOTA BUKJIAJCHHS TEOPETUYHOTO MaTepiany; He
MoKa3aHi AMCKYCiiHI MUTaHHS, BIACYTHIM OTJIS JIITEpaTypH TOLIO, BIACYTHIH
TaOJMYHUI Ta UTIOCTPATUBHHUM MaTtepian abo Horo aHali3; BUKOPUCTaHI 3acTa-
piri naHi; HaBelEeHI NaHi He TOB’s3aHi 31 3MICTOM TEKCTY poOOTH; HAsBHICTH
MMOMUJIOK Y PO3paxyHKax; HEAOCTATHS BIPOTIHICTH 1 HAIIWHICTh JETEPMiHIC-
TUYHOTO Ta HMOBIPHICHO-CTATUCTHYHOTO OOTPYHTYBaHHS TOIIO

BucHoBKH KypcoBOT1 poOOTH BIAMOBIAAIOTH JIFOUNM CTAaHIAPTHUM BUMOTaM.
OCHOBHIi HE/IOJIIKA: BUCHOBKH HE MAlOTh 3B’SI3KY 3 PE3YJIbTaTaMH JIOCIIIKECHHS
Ta WOro 3aBJAaHHSAMHU; HE TIABEIEHI MIACYMKH Ta BIJACYTHS JHCKYCisi-
0OTrOBOpPEHHS 32 BCiMa BUCBITJIGHUMH MUTAHHSAMH Ta PO3JLJIAMU; MAIOTh MicCIle
TTOBEPXOBHI aHaIII3 1 HEAOCTATHHO OOTPYHTOBAHI BUCHOBKH TOIIO

10

Crnucok BUKOPHUCTaHUX JUKEPEN BIAMOBIAA€ CTAHIAPTH30BAHUM BUMOTaM.
OcHOBHI HeOMIKH (3 ypaxXyBaHHSM crieniiiku TeMH 1 3aBJaHb poOOTH): HEO-
CTaTHIM piBeHb iH(POpMaLiIHHOrO 3a0e3MeUYeHHs; HEMPaBUILHO O(pOpMIICHHIH;
BIJICYTHS 3aKOHO/1aBua 0asa; 3acTapiyiia nepiogndHa JiTepaTypa TOIIo.

Bcvozo 3a pesynomamamu peyensysamnsi

80

JlemMoHCTpaIlisi pO3YMiHHS TEOPETUYHUX OCHOB TEMH JOCIIIHKCHHS, CTYICHIO
BOJIOAIHHS TPAKTHYHUMH aCTIEKTaMH TEMH JIOCIHIHKCHHSI, CIIPOMOXXHOCTI ap-
TYMEHTYBATH BJIACHY TOYKY 30pYy IIOJ0 MPOOJIeM 1 NIIAXIB iX BUPIIIECHHS BiJI-
MOBIHO J0 TEMAaTUKH JaHOi poOOTH, B T.4. B XOJi HAJaHHS JOKJIQJHUX Ta ap-
T'YMEHTOBAHHMX BiAMOBIACH Ha MEpEeBaKHY OUIBIIIICTH 3aITUTaHb WICHIB KOMICIi

20

Bcwvoeo 3a pes3yiomamamu 3axucnmy

20

Bceboro 3a pesyJbTaTaMu penieH3yBaHHs i 3aXHCTY

100

V 3ACOBHM OIIIHIOBAHHSI

No | HasBa i KOpOTKHii 3MiCT XapakTepucTrKa 3MiCTy 3aC001B OI[IHIOBaHHS

KOHTPOJIBHOI'O 3axX0oy

1. 3axMCT  pO3PaxXyHKOBO- |  OIMMTYBaHHs 3a TEPMIHOJOTIYHHUM MarepiajoMm, IO Bij-

rpadigHuX poOiT MoBiAa€ TeMi poOOTH;

LiHNX 3aBIAaHb;

®  OLIIHIOBAHHS aKTHBHOCTI YYacCT1 Y IUCKYCIAX

e OIIIHIOBaHHS apTyMEHTOBAHOCTI 3BITY MPO po30ip CHUTya-

2. InavBinyanbHE 3aBIaHHA |e MNKMCHLMOBHMH 3BIT NPO BUKOHAHHS iHIMBIZyaJbHOrO 3a-

BJIAHHS,

e OI[IHIOBAHHSA CAMOCTIHHOCTI Ta SIKOCTI BHUKOHAHHS 3a-
BJIaHHSI B XOJIi 3BITY-3aXHCTY Ta CIBOECI AN

3. MopynbHi  KOHTPOIbHI (e  cTaHAAPTH30BaHi TECTH;
pobotu ® aHAJITUYHO-PO3PAXYHKOBI 3aBIaHHS;
[TimcymKoBHiA KOHTPOJIH ® CTaHJApTU30BaHI TECTH;

®  AHAJITHYHO-PO3PaXyHKOBI 3aBJaHHS;




8.

9.

VI PEKOMEHJIOBAHI JIKEPEJIA THOOPMALIIT

6.1. OcHoBHa iiTeparypa

. Vitanov N.K. Science Dynamics and Research Production: Indicators, Indexes,

Statistical Laws and Mathematical Models (Qualitative and Quantitative
Analysis of Scientific and Scholarly Communication). — Cham: Springer
International Publishing, 2016. — 285 p. — Pexxum nocTymy A0 OBHOTO TEKCTY:
https://doi.org/10.1007/978-3-319-41631-1

Keet CM. An Introduction to Ontology Engineering. — London: College
Publications, 2018. — 344 p. — Pexxum 10CTyITy 10 TOBHOTO TEKCTY MiAPYIHUKA:
https://people.cs.uct.ac.za/~mkeet/files/OEbook.pdf

. Porymmuna 10.B., I'manyn A.S., Ocamguunii B.B., IIpuiima C.M. Onrtonoriyauit

aHamiz 'y Web. Momnorpadis. — Memrtonons: MJIVYIIY im. bormana
XwmensHuubkoro, 2015. — 407 c. — Pexum npoctymy A0 THOBHOTO TEKCTY
MoHorpadii: http://eprints.mdpu.org.ua/id/eprint/1421/1/26.pdf

Joopos b.B., Banor B.B., Jlykamesuu H.B., Conoee B.Jl. OHTONIOTHU U
T€3aypyChl: MOJICJIM, HHCTPYMEHTHI, npuioxkenus. — M.: UHTYUT; bBMHOM,
2009. — (Cepust «OcHOBBI HH(POPMAITMOHHBIX TEXHOJIOTHI). — PexuM nocrymy
no HTML-epcii: https://www.intuit.ru/studies/courses/1078/270/lecture/6845 .
— Pexxum noctyny o pdf-sepcii: http://ryk-kypc2.narod.ru/ontotez.pdf

. Ilneckau B.JI., Porymmuna }O.B., Arentni Texnosorii. Monorpadis. — K.: Kuis.

Hall. TOPr.-eKOH. yH-T, 2005. — 338 c. — PexxuM A0CTyny /10 TOBHOTO TEKCTY
moHorpadii: https://core.ac.uk/download/pdf/38468943.pdf

Gerrard P., Johnson R.M. Mastering Scientific Computing with R. -
Birmingham: Packt Publishing, 2015. — 432 p.

Johansson R. Numerical Python: Scientific Computing and Data Science
Applications with Numpy, SciPy and Matplotlib. — Berkeley: Apress, 2019. —
700 p. — Pesxxum moctymy: https://doi.org/10.1007/978-1-4842-4246-9

Fritzson P. Principles of Object-Oriented Modeling and Simulation with Model-
ica 3.3: A Cyber-Physical Approach, 2nd Ed. — Wiley-IEEE, 2015 — 1256 p.
Zimmermann P. et al. Computational Mathematics with SageMath. — SIAM,
2018 — 464 p. — Pexxum noctyny: http://sagebook.gforge.inria.fr/english.html

10.Brunton S.L., Kutz J.N. Data-Driven Science and Engineering: Machine Learn-

ing, Dynamical Systems and Control. — Cambridge: Cambridge University
Press, 2019. — 492 p. — https://doi.org/10.1017/9781108380690. — Pexum
noctymy o Python ta MatLab xoxiB Ta marux: http://www.databookuw.com/

11.Nagar S. Introduction to Scilab: For Engineers and Scientists. — Berkeley:

Apress, 2017 — 198 p. — loctym: https://doi.org/10.1007/978-1-4842-3192-0

12.Wouwer A.V., Saucez P., Vilas C. Simulation of ODE/PDE Models with

MATLAB®, OCTAVE and SCILAB: Scientific and Engineering Applications.
— Cham: Springer International Publishing, 2014 — 406 p. — Pexxum noctymy:
https://doi.org/10.1007/978-3-319-06790-2




JlonmomixHa jiTepaTypa

13.Bairagi V., Munot M.V. Research Methodology: A Practical and Scientific
Approach. — Boca Raton: CRC Press, 2019. — 304 p. — Pexxum pocrtymy:
https://doi.org/10.1201/9781351013277

14.Smiraglia R.P. Domain Analysis for Knowledge Organization: Tools for
Ontology Extraction. — Waltham: Chandos Publishing, 2015. — 116 p. — Pexxum
noctymy: https://www.sciencedirect.com/science/book/9780081001509

15. KoM’ roTepH1 OHTOJIOTIT Ta 1X BUKOPUCTaHHS Y HaBYaIbHOMY Tiporieci. Teopis 1
npaktuka. : Monorpadis / C.O. Josruii, B.}O. Beniuko, JI.C. 10064,
0O.€. Crpuxkak., T.I. AunpyuieHko, C.A. I'asibueHKo, A.B. I'onuap,
K. I'yngaes, B.M. Kymmsak, K.B.Jlsmyk, O.B.Ilanaria, M.I". Ilerpenko,
M.A. Ilomnosa, B.I. Cunopenko, 0.0. CarocapeHko, J.B. Cryc,
M.IO. Tepnoroii. — K.: [ncturyt o6aapoanoi qutunu, 2013. — 310 ¢. — Pexxum
JOCTYIy IO TIOBHOTO TeKCTy MoHorpadii: http://lib.iitta.gov.ua/10124/1/9. Mo-
Horpadis Ctpmwkak KomnbeloTepH 0HTOJOT BUaaHO.pdf

16.Perig AV. Didactic Student-Friendly Approaches to More Effective Teaching
of the Fundamentals of Scientific Research in a Digital Era of Scientometrics.
Eurasia Journal of Mathematics, Science and Technology Education.
2018;14(12). — Pexxum noctymy: https://doi.org/10.29333/ejmste/97188

17.Barnes B., Fulford G.R. Mathematical Modelling with Case Studies: Using
Maple and MATLAB, Third Edition. — Boca Raton: CRC Press, 2014 — 388 p.
— Pexxum pocrtymy: https://doi.org/10.1201/b17896

18.JModelica.org User Guide. Version 1.17. — Pexum ngocrymy:
https://svn.jmodelica.org/branches/1.17.x/docbook/UsersGuide/JModelicaUsers
Guide.pdf

19.Perig AV, Stadnik AN, Deriglazov Al. Spherical Pendulum Small Oscillations
for Slewing Crane Motion. Sci World J. 2014;451804. — Pexum noctymy:
https://doi.org/10.1155/2014/451804

20.Perig AV, Stadnik AN, Deriglazov Al, Podlesny SV. 3 DOF Spherical
Pendulum Oscillations with a Uniform Slewing Pivot Center and a Small Angle
Assumption.  Shock  Vib.  2014;203709. -  Pexwmm  gocrymy:
https://doi.org/10.1155/2014/203709

21.Kostikov AA, Perig AV, Lozun RR. Simulation-assisted teaching of graduate
students in transport: A case study of the application of acausal freeware
JModelica.org to solution of Sakawa’s open-loop optimal control problem for
payload motion during crane boom rotation. International Journal of Mechani-
cal Engineering Education. 2016;45(1):3-27. — Pexum pgocrymy:
https://doi.org/10.1177/0306419016669033

22.Kostikov AA, Perig AV, Mikhieienko DY, Lozun RR. Numerical
JModelica.org-based approach to a simulation of Coriolis effects on guided
boom-driven payload swaying during non-uniform rotary crane boom slewing.
J Braz Soc Mech Sci Eng. 2017 Mar;39(3):737-56. — Pexxum nmoctymy:
https://doi.org/10.1007/s40430-016-0554-2




23.Perig AV, Kostikov AA, Skyrtach VM, Lozun RR, Stadnik AN. Application of
JModelica.org to Teaching the Fundamentals of Dynamics of Foucault
Pendulum-Like Guided Systems to Engineering Students. Inf Technol Learn
Tools. 2017;62(6):151-78. — Pexxum JOCTYIIY:
https://doi.org/10.33407/itlt.v6216.1926

24.Kostikov AA, Perig A, Larichkin O, Stadnik AN, Gribkov EP. Research Into
Payload Swaying Reduction Through Cable Length Manipulation During Boom
Crane Motion. FME Trans. 2019;47(3):464-76. — Pexum npoctymy:
https://www.mas.bg.ac.rs/ _media/istrazivanje/fme/vol47/3/9_av_perig_et al.pdf

25.Perig AV, Stadnik AN, Kostikov AA, Podlesny SV. Research into 2D
Dynamics and Control of Small Oscillations of a Cross-Beam during
Transportation by Two Overhead Cranes. Shock Vib. 2017;9605657. — Pexum
noctymy: https://doi.org/10.1155/2017/9605657

Web-pecypcu

26.Scopus. — Pexxum moctymy: https://www.scopus.com

27.SJR, Scimago Journal & Country Rank, powered by Scopus. — Pexxum noctyty:
https://www.scimagojr.com/

28.Web of Science. — Pexxum noctymy: https:// www.webofknowledge.com/

29.Web of Science: Master Journal List — Clarivate Analytics. — Pexxum goctymy:
https://mjl.clarivate.com/

30.LibreOffice. — Pexxum noctymy: https://www.libreoffice.org/

31.0verleaf, online LaTeX editor. — Pexxum noctymy: https:// www.overleaf.com/

32.Zotero - Reference Manager. — Pesxxum goctymy: https://www.zotero.org/

33.Mendeley - Reference Manager. — Jloctymn: https://www.mendeley.com/

34.Tree Proof Generator. — Pexxum nocrtymy: https:/www.umsu.de/trees/

35.Protégé. — Pexxum noctymy: https://protege.stanford.edu/

36.R: The R Project for Statistical Computing. — Pexxum noctymy:
https://www.r-project.org/

37.Scilab. — Pexxum goctyny: https://www.scilab.org/

38.GNU Octave. — Pexxum noctyny: https://www.gnu.org/software/octave/

39.SageMath. — Pexxum nmoctymy: https:// www.sagemath.org/index.html

40.Anaconda Python/R Distribution. — Pexxum goctymy:
https://www.anaconda.com/distribution/

41.JModelica.org. — Pexxum goctymy: https://jmodelica.org/

42.0penModelica. — Pesxxum goctymy: https://openmodelica.org/




