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1 3ATAJIBHI ITOJIOXKEHHS TTIOH /T
1.1 Onuc qucuurmiiau «IIporpamua 00poOka HAYKOBUX JOCIIKEHbY

Iloka3zHuku

JCHHA 3a04YHa

["amy3p 3HaHb,
crrerianbHicTh, O
(OHII), npodeciitne

(HayKOBE) CIIpSIMYBaHHS,
PiBEHb BHIIOi OCBITH

XapakTepucTuka
HaBYAJILHOI TUCIHUAILIIIHA

JCHHA 3a04YHa

KinbkicTh KpeauTiB

4,5

3arajgpHa KUIbKICTH
TOVH

135

[Namy3p 3HaHBb:

Ne 17 «Enextponixa,
aBTOMATHU3AIIIS Ta
CJIEKTPOHHI KOMYHIKaIIii».
CriemiaibHICTh:

Ne 174 «ABTomaTtu3ariis,
KOMIT'FOTEPHO-THTErpPOBaHI
TEXHOJIOT1i Ta poO0TOTEX-
HIKa.

OO00B’s13K0Ba TUCIUILIIHA

Monynis — 4

136 «Yucenpauit
(J = tr)-3amaui

PO3B’SI30K
ONTUMAJIbHOT

Pix miaroroBku

ayIUTOPHUX — 3;
caMoCTiitHO1 poOoTH
CTyJaeHTa — 6

Ipyrui (MariCTepChbKuii)

mBuakoil y JModelica.org-1.17
3MicTOBHX MOAYIIB — 4 (3 Optimica) Ta y OpenModelica; 2 _
I3 7 «Yepru Ta 3aTpumku y 1- ta
nocyimHi (pospaxynkopo-  |KEPOBAHHX CHCTEMax»; Cemectp
rpadiuni) 3aBIAHHS I3 8 «Entpomis Ta KOeHTpOIIis
13 1 «JlerepminicTuuHi iHpopmanifinnx  ob’ektis y
MOJIeJi HAyKOBOT TMHAMIKI; Wolfram Cloud Basic»; ]
I3 2 «CTartheTysi I3 9 «I'pa «30MpaHHs CMITTS» Y
po3mnozinm y HaykomeTpiiy; |OHCPATHBHIN TTaM ST,
13 3 «'padosi moseri 1310 «I'pa 6§3neKH MIDXK
HAYKOBOI CITBIPALLIY; KOPHCTYBAYEM Ta BIPYCOM»; 3
13 4 «Ocrosu mammmmoro 13 11 «I'pa Tphox  rpasuis 3
napuanms y Python sepes OIHApHUM TPUHHATTIM pitiersy;
Google Colaboratory»; 1312 «I'pa AOBIPHTEIIA
I3 5 «Mopemni eninemiit y (HpHHanang)-ar§HTa AT
KEPOBAHHX CHCTEMAXY; JIBOCTOPOHHIX OOIIISTHOKY
Jlexmii
TwKHEBUX FOAMH 30 | —
JUTsl IGHHO1 (hopmu [TpakTryH1
HaBYaHHS: PiBeHb BHINOI OCBITH: 15 ‘ —

CamocrTiiiHa poboTa

90

Bun koHTpOITIIO

CK3aMCH C€K3aMCH

CHiBBITHOIICHHS] KUIBKOCTI TOJAWH ayAWTOPHUX 3aHATh JO CAMOCTIMHOI 1
1HAUBITyaIbHOT pOOOTH 3 HaBYabHOI nucturTiny [IOH/] ctanoBUTS:




it ieHHoi popmu HaBuaHHs — 45/90 (1/2 = 0,5)
JUIS 3a09HOT (hOpMU HABYAHHS

1.2 AktyanbHicTh BUBUEHHS AucUUILIiHU «[IporpamMua o0poOka HayKOBHX
JOCTIIKEHBY» Y 3B SA3KY 13 3aBJaHHIMH MPOQECiiHOT AISUTBHOCTI Ta HABYaHHS.

[Iporpamna oOpoOka HaykoBux npociipkenb (IIOHJI) — ue HaBuanbHa
JTUCIUIUIIHA, TIOB’s3aHa 13 TEOpIE0 Ta MPAKTHUKOI IIMPOKOMACIITAOHOIO
3aCTOCYBaHHA OOYMCIIOBAIBHUX MOXJIMBOCTEH BIIBHOTO HAYKOBO-TEXHIYHOTO
IPOrpaMHOro 3a0€3MeUYeHHs IO PO3POOKH MPOCTUX Ta €(HEKTUBHUX AITOPUTMIB IS
MaTeMaTUYHOTO MOJICTIOBAHHS Ta Bi3yasisallii JeTepMIHICTUYHUX, WMOBIPHICHUX,
CTATUCTUYHMX Ta CTOXACTUYHUX MOJIeNiel y MPUKIIAIHUX aBTOMATU3AlIWHUX, 1H(OP-
MallifHO-KOMYHIKAIlIHHUX Ta KOMII IOTEPHO-IHTETPOBAHUX MYJbTHIAUCIUILIIHAPHUX
3aJayax cydacHoi HaykoBoi auHamiku. CydacHa HaykoBa JMHAMIKa OXOILIIOE
HIMPOKHI CIEKTP aBTOMAaTU3alliHuX, 1H(HOpMaLiiTHO-00UHCITIOBAIBHUX, KIOEpHETHY-
HUX Ta KiOep(i3UUHUX 3a7a4 JJI1 TEXHIYHUX, COIIaJIbHUX Ta TEXHIYHUX-1-COI1aIbBHUX
MPOILIECIB 1 CUCTEM y TAKUX OaraTOAMCIMUILUIIHAPHUX Taly3dX K AAaTalloris, HayKoBa
MPOJYKTUBHICTh, HAYKOBU MEHEKMEHT, 1HKEHEpIs 3HAHb, HAYKOBUW MAOJIIINHT,
HayKoMmeTpis, 010miomerpid, iHhopmeTpist, BebomeTpis, Inaycrpia 4.0-ta-Ocgita 4.0,
a TakoX IpsiMi Ta 00epHEH1 aBTOMAaTU3aIliiHI 3a/1a4ul 6araTopiBHEBUX HAYKOBO-TEXHi-
YHUX 004YnciIeHb. OCHOBHUMHU METOIaMU MPOTPAMHOT 00pOOKH HAYKOBUX JOCIIIKEHb
€ HayKOBO-TEXHIYHIX METOJIA MPUKIATHOTO KOMIT FOTEPHO-MATEMaTUYHOTO MOJIEIIIO-
BaHHS Ta aBTOMAaTH3aIllIiHI-1-iHOOPMaIIHO-KOMYHIKAIIHI KOHIIECTITH Kay3aJIbHOTO
Ta aKay3aJIbHOT'O0 KOMIT FOTEPHOTO MPOTrpaMyBaHHS.

MeTonu, KOHIIEMIIi, MAX0A1, METOJAUKN Ta KOMIUJIEKC BIMOBIIHUX MOJEIEH,
SKI BUBYAKOThCA B auchuiuiiai «lIporpamHa oOpoOka HayKOBUX JOCIIIKEHBY,
IITUPOKO 3aCTOCOBYIOTHCSA IS HABUYAJIbHO-METOJUYHOTO BHKIQJICHHS OCHOBHUX
MOJIOKEHb CKJIAAHUX TEXHIYHMX-Ta-COLIAJIbHUX MPOLECIB CYYacHOI HayKOBOI
nuHamiku. HaBuansna nucturuiina [IOH]] mae Ha meTi sik iHGopMaIiiiHO-MaTeMaTh-
YHE 03HAaHOMJIEHHS CTapIIOKYPCHHUKIB aBTOMATU3AIlIHHO-TIPUIa0o0y AIBHUX CTIEI1alb-
HOCTEH 13 0araTopiBHEBOIO Ta MYJIbTUAMCIUIUIIHAPHOIO CPEPOI0 CyUYACHUX HAYKOBUX
JOCIIKEHb, TaK 1 HAJAaHHS CTyJIeHTaM €(DEeKTUBHOIO IHCTPYMEHTAPIIO y BUTIIAI PO3-
PaXyHKOBO-0OUHCITIOBAIbBHUX METOAMK Ta MPUKIATHUX KOMIT IOTEPHUX aJTOPUTMIB B
pamKax ITUPOKOTO 3aCTOCYBaHHS O00YHUCITIOBATIEHUX MO>KJIMBOCTEN
CydacHUX KiOep(h13MYHHX MOB Kay3aJIbHOTO Ta aKay3aJIbHOTO MPOTpaMyBaHHS.

1.3 Mera nauctummiau «lIporpamra o00poOka HAyKOBHX JOCHIJKEHB» —
(dhopMyBaHHS KOTHITUBHUX, AQEKTUBHUX Ta MOTOPHUX KOMITETCHIIIH B MYJIbTHIUCIIH-
TUTIHAPHIN cdepl MHUPOKOTO 3aCTOCYBAHHS MPUKIAJHUX MAaTEMaTUYHUX METOIB CY-
YacHOi HAyKOBOi AMHAMIKHM Ta MPOJYKTUBHOCTI y MpOQeciiHIi MIsIIbHOCTI Mail0yT-
HbOT'O HAyKOBIIS B Faly31 aBTOMaTHU3alll1, KOMYHIKallIMHUX Ta KOMI FOTEPHO-1HTErpO-
BAHMX TEXHOJIOTIM; OMaHyBaHHS Ta BJIACHOI PO3POOKKM IIMPOKOIO CHEKTPY
JIETEPMIHICTUYHHUX, UMOBIPHICHUX, CTATUCTUYHUX Ta CTOXaCTUYHUX MOJIeIel aBTOMa-
THU30BaHUX TEXHIYHO-COI[IaIbHUX HAyKOBHUX MPOLECIB Ta CUCTEM, a TAKOX YCHIIIHOI



MPUKIATHOT peani3amii aBToMaTH3aI[THIX-Ta-KOMIT IOTEPHUX aJrOPUTMIB 13 BUKOPH-
CTaHHSIM OOYMCIIOBAIbHUX MOXJIMBOCTEH Cy4yaCHHMX MOB KiOep(13MUHOTO Iporpamy-
BaHHS Ta ICHYIOYOTO BUIBHOTO MPOTpaMHOro 3a0e3meueHHsl.

1.4 3aBnannsa qucrumutiau «IIporpamMaa 00poOka HAyKOBUX JTOCIIIKEHbY

— O3HAMOMJICHHSI CTapIIOKYpPCHUKIB 13 PI3HOMaHITHUMH HamnpsMaMyd Ta
METO/I0JIOTIEI0 TOCIIIKEHHSI HAyKOBOT IMHAMIKH Ta MPOyKTUBHOCTI;

— CTYJICHTOIICHTPUYHE HAaBUaHHS MalOyTHIX ¢axiBIIB 3 aBTOMAaTH3allii, KOMY-
HIKAIITHUX Ta KOMIT IOTE€PHO-THTEIPOBAHUX TEXHOJOTIH MPAKTUYHOMY BHUKOPHC-
TaHHIO MPUKIIATHUX MAaTEMAaTUYHUX, TOOTO KUIbKICHUX, METOAIB J1J1si TOOYA0BH LIUPO-
KOT'O CIIEKTPY JA€TEPMIHICTUUHUX, UMOBIPHICHUX, CTATUCTUYHHUX Ta CTOXaCTUYHUX MO-
JieJie TeXHIYHO-COLIAJIbHUX HAaYKOBUX IMPOIIECIB Ta CUCTEM Y BCIX raiy3sx HayKOBO-
JOCTITHULIBKOI TUHAMIKY Ta MPOIYKTUBHOCTI,

— O3HAHOMJICHHSI CTYAEHTIB 13 KMOBIPHICHO-CTATUCTUYHUMU 1HAUKATOPAMH Ta
1HIEKCaMHt JJIs1 BpaXyBaHHS Ta KUIbKICHOTO OMKCY HAyKOBOI IPOAYKTUBHOCTI;

— 03HAMOMJICHHS CTYJICHTIB 13 OCHOBHHUMH 3aKOHAMU CTATUCTUYHOT MEXaHIKU Ta
BIJIMOBIIHUMHA MaTEMaTUYHUMU MOJIETISIMU, TTOB’SI3aHUMH 13 (DEHOMEHOJIOTTYHUM OITH-
COM HAYKOBOI JTMHAMIKH Ta JTOCHIAHUIIBKOT IPOIYKTUBHOCTI;

— 3a0e3neueHHs (OPMYBaHHS MPUKIAJHUX TEOPETUYHUX 3HAHb Ta HAOyTTA
MPaKTUYHUX MPOrPaMHO-OOUUCTIOBAIBHIUX HABUYOK JUIsl YCHIITHOTO MOJAJIBIIOTO
y3araJbHeHHs Ta TBOpUYOi (HEeHOMEHOJIOTIYHOI (opmamizailli MOCTaBIEHUX Ta
HEIOCTaBJICHUX 1H(OPMAIlIITHO-PO3paXyHKOBUX 3aBliaHb, SIKI BUHUKAIOTh Y PI3HUX
chepax MOBCIKIEHHOI HAYKOBO-TEXHIYHOI aKTUBHOCTI 1HXEHEpa-A0CIIiTHUKA,

— PO3BUHEHHSI y CTApUIOKYPCHUKIB HABHUYOK  MYJIbTHAUCIHUILUIIHAPHOTO
MPUKIATHOTO MAaTEMAaTUYHOTO MOJICTIOBAHHS 13 IIMPOKUM 3aTyueHHSM pPO3paxyH-
KOBO-O0YHCITIOBAIbHUX MOXKIMBOCTEH CYYacHHX BHCOKOPIBHEBHX MOB IPOTrpaMy-
BaHHS;

— NOKJAJHANA JUJAKTUYHUA PO3TIISI  MIMPOKOTO CHEKTPY MPHUKIATHUX
TEXHIYHUX 1H(QOpMaLiiHO-00YMCIIOBAILHUX 3a/1a4, OB’ SI3aHUX 31 CTATUCTHUYHOIO Ta
(h€HOMEHOJIOTIYHOK JTMHAMIKOK CYyYaCHMX HAyKOBUX JOCHIIKEHb Ta HAyKOBOIi
MPOYKTUBHOCTI JJI BCIX MYJIbTUIMCUUITIIHAPHUX 00J1aCcTEH JIF0CHKOT HAyKOBO-TEX-
HIYHOI JISJTBHOCTI Ha PiBHI 1H)KEHEpa-I0CIITHUKA Ta HAYKOBOTO MEHEKEPa;

— HAOYTTA CTYJIEHTaMU MPAKTUYHUX HABUYOK Kay3aJIbHOTO Ta aKay3aJIbHOTO aJl-
TOPUTMIYHOTO MHUCJICHHS Ta (DOpMYyBaHHS J0JATKOBOI apryMEHTAIlli IPH pallioHaIb-
HOMY BHOOpI pEJIEBAaHTHUX YHCEIBHUX METO/IB KOMII IOTEPHOTO PO3B’SI3aHHS
MPUKIATHUX IETEPMiHICTUYHUX, UMOBIPHICHHUX, CTATUCTUYHUX Ta CTOXaCTUYHHUX MO-
nene y iHQpopMamiiHO-0O0YMCITIOBAILHUX 33/adyaX (EHOMEHOJOTIYHOT JAUHAMIKH
CKJIQJTHUX TEXHIYHO-COIllaJIbHUX HAYKOBHX MPOIIECIB Ta CUCTEM;

— 3a0e3reueHHs] 0a30BOTO PIBHS PO3YMIHHSI Ta YCBIJOMJICHOTO 3aCTOCYBaHHS
CTapUIOKYpPCHUKAMU HaOyTHX HOBUX 3HAaHb, yMiHb Ta HABUYOK IIIJITXOM PO3POOKH Ka-
y3aJbHUX Ta aKay3aJdbHHX KOMIT IOTEPHUX QJITOPUTMIB Ta TIpU CKIAJaHHI
NPUKIATHUX PO3PAXYHKOBHX TMPOrpaM 13 3aCTOCYBaHHSIM  OOYHCIIOBAILHUX
MOJIMBOCTEH Cy4aCHUX MOB KiOep(]i3uyHOro mnporpamyBaHHSI [JIsi MPOBEACHHS



KOMIT IOTEPHUX EKCIIEPUMEHTIB B MPOIIEC 1HAWBIAYyaTbHOTO BHUBYEHHS CTYJECHTaMH
CKJIJIHAX MPUKIAIHUX 337a4 HAYKOBOI JUHAMIKU Ta HAYKOBOI MPOJTYKTUBHOCTI.

— NOoJaTKOBE (JOPMYBAHHS Y CTAPIIIOKYPCHUKIB 3IATHOCTI JI0 TIOCIiJOBHOTO 1 JI0-
T1YHOTO MHCJICHHS Ta HAJIEKHOTO PiBHS 1H()OPMAIIITHO-00UHCITIOBAIbHOT KYJIBTYPH, a
TaKOoX 3a0e3MeueHHs pO3MIMPEHHS MPOQECciifHOro HayKOBO-TEXHIYHOTO KPYTro30py 1H-
’KeHepa-J0CHiIHUKA 3 aBTOMaTHU3allli, Mpuiago0yayBaHHs Ta KOMIT IOTEPHO-1HTErpo-
BaHUX TEXHOJIOTIH.

1.5 IlepenymoBu juis BUBYeHHs auctuiuiinu «IIporpamaa o6poOka HAyKOBUX
JOCTIDKEHBY . TOTIepeTHE BUBUCHHS CTYICHTAMH AWCIMILUIIH «Bwuia maremarukay,
«Teopis iiMoBipHOCTEl», «MaTeMaTndHa CTaTUCTUKa», «JlUCKpeTHa MaTeMaThKay,
«HwucenpHi MeToam», «Teopis aBTOMaTUIHOTO KEPyBaHH», « TeXHOIIOTiS Tporpamy-
BaHHA CKJIaJHUX cuctem», «OCHOBH HAyKOBUX [OCHIJIKEHb», «lHTenekTyasibHa
BJIACHICTH» Ta «MeTOo0JI0T1s Ta OpraHi3allis HAyKOBUX JOCI1IKEHbY.

1.6 MoBa BuUKJIaaHHS: YKpAaTHCHKA.

1.7 O6¢sT HABUANIBHOI TUCHUIUTIHU Ta WOr0 PO3MOJLI 32 BUJAMHU HABUYAJIbHHUX
3aHSTh:

- 3arajibHUi o0csr craHoBuTh 135 roavH / 4,5 KpeauTiB, B T.4.:

- neHHa Qgopma HaByaHHs: Jekiii — 30 roauH, mpakthyHi — 15 roauH,
camocTiitHa po6ota ctyaenTiB — 90 ronuH; KypcoBa poOoTa — HE TUTAHY€ThCA.

II TPOI'PAMHI PE3VJIbTAT HABYAHHA 3 ITOH/]

Ocaitas kommnoHeHTa OK-12 «IIporpamaa oOpoOka HayKOBUX JOCIIIKEHB
MOBMHHA c()OPMYBaTH HACTYMHI KOMETEHIIII Ta MPOrpaMHi pe3yJIbTaTh HaBYaHHS, 110
nepeadayeH1 OCBITHBO-MTPOQECIHHOIO MPOrpaMoro MiAITOTOBKK MaricTpiB 3 aBTOMaTH-
3a1ii Ta KOMI FOTEPHO-IHTETPOBAHUX TEXHOJIOT1M:

IK. 3natHicTh pO3B’s3yBaTU CKJIAAHI 3a4adl 1 mpoOjJeMu aBTOMaTH3alli Ta
KOMIT FOTEPHO-THTErPOBAHUX TEXHOJIOTIHN Y MpodeciiiHii AisIbHOCTI Ta/abo y npoiieci
HaBYaHHS, 10 TMepeadavyae MPOBEACHHS JOCHIKeHb Ta/abo MPOBAKEHHS
IHHOBAIIHOT JISTTHHOCTI Ta XapaKTepU3y€e€ThCS KOMILIEKCHICTIO Ta HEBU3HAYEHICTIO
YMOB 1 BUMOT.

3K1. 3gaTHicTh TPOBENCHHS TOCII>)KEHb Ha BIJIMOBITHOMY PIBHI.

3K3. 3gaTHiCTh 10 aOCTPAKTHOTO MUCJICHHS, aHAIII3y Ta CHHTE3Y.

CK3. 3natHIiCTh 3aCTOCOBYBATH METOJIM MOJICTIOBAHHS Ta ONTHUMI3aIlil IS
JOCTIKEHHSI Ta TMIABUIICHHS €()EeKTUBHOCTI CHCTEM 1 TMPOIECIB KEpyBaHHS
CKJIQTHUMU TE€XHOJIOTIYHUMU Ta OPTaHI3allliHO-TEXHIYHUMH 00’ €KTaMHU.

CK9. 3naTHICTh 3aCTOCOBYBAaTH Cy4acHI TEXHOJIOTii HAyKOBHMX JOCIIKEHb
mpoIieciB, o0JagHaHHs, 3ac001B 1 CUCTEM aBTOMAaTH3allli, KOHTPOJIO, 1arHOCTUKH,
BUNPOOYBAHHS Ta KEPyBaHHS CKJIQJHUMH OpPraHi3aliifHO-TEXHIYHUMHU 00’ €KTaMH Ta
CHUCTEMaMH.



CK13. 3natHicTh 10 311HCHEHHS aHaJI3y Ta MPOTrPaMHOI 0OPOOKH pe3ybTaTiB
JOCTIIKEHb 3 METOIO IPUNUHATTS €(PEKTUBHUX PIIIEHB Ta 3a0€3MeUEHHS IKOCTI TEXHO-
JIOTIYHUX CHCTEM.

PH12. 30upatu HeoOXiaHy iHPOpMAILiIO, BAKOPUCTOBYIOUN HAYKOBO-TEXHIUHY
JiTeparypy, 0a3u JaHUX Ta IHIII JpKepesia, aHali3yBaTH 1 OI[IHIOBATH 1i.

PH13. 3actocoByBaTu cy4acHi TEXHOJOTIT HAYKOBUX JTOCIIKEHb, CIEI[iaNi30-
BaHHMI MaTeMaTUYHUN 1THCTPYMEHTAPI1N 1T JOCIIKCHHS, MOJICIIFOBaHHS Ta 171eHTU]1-
Karrii 00’ eKTIB aBTOMAaTH3aIlll.

PH15. 3acTocoByBaTt MeTOAM aHaNI3y, CAHTE3Y Ta ONTUMI3aIli] KiIOepPi3uuHUX
BUPOOHUIITB, CUCTEM aBTOMATH3allll yHpaBIiHHSA BUPOOHULITBOM, )KUTTEBUM LIMKIOM
MPOJYKIIIT Ta i1 SIKICTIO.

PH18. BukonyBatu mporpamMHy oOpoOKy pe3yJibTaTiB HayKOBHX JOCIIIIKCHb,
JOTPUMYBATUCH IHTEIEKTYAJIbHOI BJIACHOCT1, OOIPyHTOBYBATH PIIIEHHS 1110/10 BIIPOBa-
JDKEHHS CUCTEM aBTOMATH3allii Ta MiJBULICHHS SKOCTI (DyHKIIOHYBaHHS TEXHOJOT1Y-
HUX CHCTEM.

VY pe3ynbTari BUBYEHHS HaBYaIbHOI qucuuiiing «lIporpamua o6pobka Hayko-
BUX JIOCIIJDKEHb» CTYJEHT TOBMHEH MPOJEMOHCTPYBATH JOCTaTHIA pIBEHb
c(hOpMOBAHOCTI HACTYITHUX MPOTPAMHUX PE3yJIbTaTiB HABYAHHS.

B y3aranpHeHOMY BUTIISAI IX MOXKHA HABECTH HACTYITHUM YHHOM:

Y KoZHimueHiil chepi
CTYJCHT 3JJaTHUM MPOJEMOHCTPYBATH:

— 3arajbHe PO3yMiHHS, YCBIIOMJICHHS Ta MPAKTHYHE TBOPYE BUKOPHUCTAHHS
MPUKJIAIHIX EBPUCTUIHUX TPUHOMIB aHAI3y, CHHTE3Y, aHAIi3y Yepe3 CHHTE3, KIacH-
¢ikanii, y3aralbHeHHs, CHCTEMaTH3allli Ta TeHepyBaHHA acolllaliid TOIIO;

- CTIWKY 1HIUBIAyaJbHY 3/IaTHICTH 10 a0CTpaKTHOTO 1H(OpMaIliHO-MaTe-
MaTUYHOTO MUCJICHHS, KOHCTPYKTHBHOTO 1HKEHEPHOTO YSBIICHHS, IOMyCTUMOTO €KC-
MEePUMEHTAIBHO-TEOPETUYHOTO  y3arajJibHeHHsS,  YCIIIIHOT  0aratroiTepaTUBHOI
OTOCEPEKOBAHOCTI OJCP)KyBaHUX HOBUX 3HaHb, KPUTHYHOTO aHAIi3y 00’ €KTHMBHUX
repeBar Ta HasBHUX HEIOJIKIB ICHYIOUMX MIIXOJMIB Ta MOJEeH, TBOPUYOI OIlIHKH Ta
CaMOCTIMHOTO CHHTE3Y HOBUX OPHUTIHAJIBHUX 171ei, METOUK Ta MPOITO3HIIIH;

- BIIEBHEHY CIPOMOXHICTh JO JIOKJIAJHOTO, ajie JI0 TIeBHOI MIipHu
OOMEKEHOI0 aHaJITUYHO-1H(POPMALIMHOTO TONIYKY, YBaXHOIO OOpOOJICHHS Ta
MOPIBHSJIBHOIO aHaji3y JOCTYIHOI HAYKOBO-TEXHIYHOI 1H(GOpMAaIliil 3 pi3HUX HKEpeET,
10 IHAWBIAyadbHOI TOOYJOBM  JIOTIYHUX Ta  TOCHIJOBHMX  BHUCHOBKIB,
YCBIJOMJIEHOTO BUKOPHUCTaHHSI PI3HOMAHITHOIO MaTeMaTH4YHOro ¢opmainizmy Ta
KOMIT FOTEPHOTO CHHTAKCHUCYy B paMKax IHJAWBIAyaJbHOTO TIpOrpecy IIoJ0
3araJIbHOTO PO3YMIHHSI, 3aCTOCYBAHHSI Ta TBOPUYOTO MEPEOCMUCIICHHS MPUKIIATHAX
JIETePMIHICTUIHUX, HMOBIPHICHHX, CTATUCTHYHHUX T4 CTOXACTUYHUX MOJCIICH;

— 3IaTHICTh JO MAaTeMAaTHYHOTO Ta JIOTIYHOTO MUCJICHHS, aJeKBaTHOTO
po3ymiHHs, (QopMmyNrOBaHHSA, IHTEepHpeTarii, mgomycTumoi wmomudikamii Ta
3aI[iKaBJICHOTO JOCIIIKEHHS JIETEPMIHICTUYHUX, WMOBIPHICHUX, CTaTUCTUYHUX Ta



CTOXAaCTUYHUX MAaTEMATUYHUX MOJIEJICH TEXHIYHO-COIIAIbHUX MPOIIECIB Ta CHCTEM Ha-
YKOBOi JMHAMIKM Ta JOCHIIHUIBKOI MPOTYKTUBHOCTI, 30KpeMa IAUCKPETHHUX Ta
HenepepBHUX (EHOMEHOJOTIYHUX MaTeMaTUYHUX MojeJei, OOrpyHTOBYBaHHS
parioHaTbHOTO BHOOPY €(QEKTUBHMX METOAIB 1 MIAXOMIB I Kay3aJbHOTO Ta
aKay3aJbHOTO PO3B’SI3yBaHHs TEOPETUUHHX 1 MPUKIATHUX KiOeppi3uyHUX 3a]a4 B ra-
Ty31 aBTOMaTH3allli Ta KOMIT IOTEPHO-IHTETPOBAHMUX TEXHOJOTIH, 1HTEPIpPETyBaHHS
OTPUMAHUX TpaQiuyHUX, YUCCIBHUX Ta aHATITUYHUX PE3YJIbTaTIB B PI3HUX IIJIHOBUX
IpEeAMETHUX Taly3sX (HayKOBO-TEXHIYHOTO, 1H(opMarliitHo-616miorpadiuyHoro, 6io-
MEIUIHOI0, JIHIBICTHYHOT'0, EKOHOMIYHOT'0, COI1aJIbHOI'0, OCBITHHOT'O, MUCTEIILKOTO,
T'YMaHITapHOTO MIPU3HAYEHHS, TOILIO);

— 3JaTHICTh HAMaraTUCs MOCTIMHO BYUTHUCS, MOCIIIOBHO, HAIIOJICTIUBO 1
[IJIECTIPSIMOBAHO OBOJIOMIBATH CYYaCHUMH 1H(POpPMAI[ITHO-TEXHIYHUMHU 3HAHHSIMH,
MPUKIATHIMH MaTeMaTUYHUMH MOJCIISIMU JTUHAMIKH Ta MPOJYKTHUBHOCTI HAYKOBHUX
MPOIIECIiB Ta CHUCTEM, pPEJIEBAHTHUMH MOBaMH €(QEKTUBHOTO KOMII IOTEPHOTO
nporpaMmyBaHHs1, 00’ €KTUBHO OI[IHIOBATH Ta BIAMOBIAAIBHO 3a0€3MeUyBaTH SIKICTh BU-
KOHYBaHUX PO3PaXyHKOBO-OOUYHUCITIOBAIBHUX Ta JIAOOPATOPHUX POOIT;

— BIIEBHEHE BMIHHS aJ€KBATHO, PEJIEBAaHTHO, TIOCTIOBHO Ta TBOPYO
3aCTOCYyBaTH  JCTEPMIHICTHUYHI, WMOBIPHICHI, CTaTUCTUYHI Ta CTOXACTHYHI
MaTeMaTU4IH1 MOJCN TeXHIYHO-COIIaJIbHUX ITPOIIECIB Ta CUCTEM HAayKOBOI JTMHAMIKH
Ta JOCIHITHUIILKOI MTPOYKTUBHOCTI BIAMOBIIHO JI0 HASBHUX 00’ €KTUBHUX TEXHIYHHX
YMOB, B SIKMX Hapa3i QyHKIIIOHYIOTh ICHYI0Y1 00’ €KTH aBToMaTu3allii, inopmaTu3aiiii Ta
KOMIT'foTepi3amii B  PI3HUX  NPEAMETHHX  raiy3sX (HaAyKOBO-TEXHIYHOTO,
1H(popmaniiiHo-010mi0rpad1yHOoro, 010MEIUYHOr0, JIHIBICTUHYHOIO, €KOHOMIYHOIO,
COIIaJIbHOTO, OCBITHBOTO, MUCTEIILKOT'0, TYMaHITAPHOT'O MPU3HAYEHHSI, TOLIO);

- BMIHHS ~ TpaMOTHO  OOpOOISATH, 3TIajKyBaTH, I1HTEPIOJIOBATH,
anmpOKCUMYBAaTH, BI3yali30ByBaTH, TJIYMAauWTH Ta Yy3araJlbHIOBaTH OTPUMAaHI
YHCENbHI, TpadiyHi Ta aHAJTITUYHI pe3yJbTaTH, aHAJI3YBaTH, MIEPEOCMUCIIOBATH Ta
MPEACTABIATH X I IIJILOBOI ayauTOpii Ta HEMpoheciiftHOTO 3araity, OOTpyHTYBaTH
3amponoHOBaHi 1HGOPMAIIiifHI PIlIEHHS Ha Cy4YaCHOMY HayKOBO-TEXHIYHOMY PiBHI;

— BMIHHSI BUKOPUCTOBYBATH, PO3POOJIATH Ta JOCHIKYBAaTH MaTeMaTH4HI
METOJIY Ta AITOPUTMHU 0OPOOKM HAYKOBUX JIAHUX 13 3aCTOCYBAHHSIM OOUHCIIOBAIbHUX
MOKJIMBOCTEH Cy9aCHHX MOB Kay3aJIbHOTO Ta aKay3aJlbHOTO IIPOrpaMyBaHHS.

6 aghekmueHiil cgpepi

CTYIEHT 3JaTHUM:

— KPUTHYHO OCMUCTIOBATH JICKIIIMHHUMA Ta MO3aICKIIMHIN HaBYaIbHO-TIPaK-
TUYHUN MaTtepiai; BUIbHO, KOMIETEHTHO, MOCIIIOBHO Ta paIlioHAIIbHO OyIyBaTH Biia-
CHy apryMEHTaIlil0; 3aCTOCOBYBAaTM BHBUCHI JETEPMIHICTUYHI, WMOBIPHICHI,
CTATHCTHYHI Ta CTOXaCTUYHI MaTeMaTHU4IHI MOJICJIl TEXHIYHO-COIIaJIbHUX MPOIIECIB Ta
CHUCTEM HAyKOBOI JUHAMIKM Ta JOCIIAHHUIILKOI MPOAYKTUBHOCTI JO BiAMOBIIHUX
1H(hOpMaIIHHO-TIPAKTUYHHX 33J1a4 CyYaCHUX aBTOMAaTH3aLIMHUX HaYK;

— YCIIIIHO PO3B’SI3yBaTH MPUKIAAHI OOYUCITIOBAIbHI 3ajaul HAyKOBOI
JTUHAMIKU Ta JOCIIIHUIILKOI TPOTYKTUBHOCTI IIUISIXOM 3aCTOCYBAaHHS PO3paxyHKOBO-



OOYHCITIOBAIBHUX MOYJIMBOCTEH CydYaCHMX MOB Kay3aJlbHOTO Ta aKay3aJlbHOTO
nporpaMyBaHHs, a TaKOX O0araTopiBHEBOTO BHUKOPUCTAHHS CYYaCHUX CHCTEM
KOMIT IOTEpHOT anredpu Ta Kibep(i3MuHOro MOJEITIOBAHHS B paMKaX BUKOPUCTAHHS
MEPCOHANBHUX KOMIT IOTEPIB, peali30BYyBaTH BUCOKOIPOMYKTHBHI XMapHi oO4ucC-
JICHHS Ha OCHOBI CYy4aCHUX 1HTEPHET-CEPBICIB Ta IHPOPMAIIHHUX TEXHOJIOT1H;

— CHIJIIKyBaTHCA $K JEpXKaBHOIO YKPaiHCBKOIO, TaK 1 MIDKHApOIHOIO
aHTJTIMCHKOI0 MOBAMU SIK YCHO, TaK 1 MHUChMOBO;

— PETYJSIPHO CHIBIPAITIOBATH 13 IHIMUMHU CTYJCHTAMH Ta BUKJIaJa4eM B
mporieci 0OTOBOpEHHS MTPOOJIEMHUX MOMEHTIB Ha JIEKIIMHMX, OOYHCITIOBATHLHUX
1a00paTOPHUX Ta MPAKTHYHUX 3aHATTAX, IPU BUKOHAHHI Ta 3aXUCTI 1HAWBIAYaTbHAX
PO3paxyHKOBHUX 3aBJlaHb; IHIIIIOBaTH Ta OpaTH yd4acTb y MNPEAMETHIA IUCKYCii 3
NPUKIAJHUX MUTaHb HaBuaidbHOi mucHumiinu «lIporpamHa o0poOka HayKOBUX
JOCITIIKEHBY, TIOBHOIO MIpOIO PO3AUISTH IIIHHOCTI KOJIEKTUBHOI Ta HAYKOBO1 €THKHU.

Y ncuxomomopHiii cghepi

CTYJICHT 3/IaTHUM:

- CaMOCTIMHO aHaMI3yBaTH 1 OILIIHIOBATH MPHUKIAJIHI MaTeMaTUYHI METOIU
Ta KOMIT IOTE€pPHI aJITOPUTMHU YHCEIILHOTO PO3B’s3yBaHHs 1H(QOpMAIITHUX 3aB/IaHb;

- 3aCTOCOBYBaTM MaTeMaTH4YHI METOAM Ta Mojell (PEHOMEHOJOTIYHO1
HayKOBOI JMHAMIKH Ta IPOYKTUBHOCTI Y HAYKOBO-TIPAKTHYHUX CUTYAIlIsX;

— KOHTPOJIIOBATH PE3YJIbTaTH BIACHUX 3yCHIIb B HABYAJIBHOMY IPOIIEC] Ta
KOpUTYBaTH (3a JOMOMOTrOI0 BHKIIAgaya) Il 3yCWIUIA JJIA JIKBiAaiii MpoOuTiB y
3aCBOEHHI HABYAJILHOTO Matepiaity abo (opMyBaHHI yMiHb, BMiHb Ta HABUYOK;

- CaMOCTIMHO 3IMCHIOBAaTH TMOIIYK, CHUCTEMAaTHU3allilo, Yy3arajibHEHHS
HaBYaJIbHO-METOJUYHOTO MaTepiany, po3po0iIsTH BapiaHTH pO3B’A3yBaHHs 3aBAaHb i
oOupaTu HalOUIbII PaIllOHAIbHI 3 HUX.

®opMyIIIOBaHHA CIEUIATBHUX PE3YJbTaTIB 13 iX pO3MOIIIOM 3a TEMaMu Mpe.-
CTaBJICH1 HIDKYE:

Tema 3MiCT IPOrPaMHOro pe3yJIbTaTy HaBYaHHS
1

YV koenimusnii cghepi:
CTYAEHT 31aTHUHI

® [IPOJIEMOHCTPYBAaTH pO3yMiHHS Oa30BUX 03HAYEHb, IOHATh, KOHIIEMII1i, TEOpeM, Bi-
JIOBIIHOTO MAaTEeMaTHYHOTO Ta KOMII FOTEPHO-aJTOPUTMIYHOTO CHHTAKCHCY, a TaKOX
NPAaKTUYHOT HAyKOMETPUYHOI IMIUIEMEHTallli OCHOBHMX Ta JOJATKOBUX CYYacCHHUX
WMOBIPHICHO-CTATUCTUYHUX  1HJEKCIB,  IHAMKATOpiB,  METPUK 1  IOKa3HUKIB
HAYKOBOi TMPOJYKTUBHOCTI OKPEMHX HAyKOBIIB, HAyKOBO-JOCIIJHUX OpraHizauiii Ta
HAYKOBO-TIPAKTUYHHUX TIEPIOJUYHUX BHJAHb, a TaKOX TMPHUKIATHAX CTaTUCTHYHHX
XapaKTePUCTHK JTOCIIAHUIBKOI YCIIITHOCTI B paMKaX 3aCTOCYBaHHS PO3pPaxyHKOBO-004H-
CIIIOBAJIbHUX MOTY)XHOCTEH iCHyrouux O10miorpadiyHO-HaAyKOMETPUYHUX CHCTEM TaKHUX
BU3HAaHUX MDKHapoaHux BeHnopiB sk Elsevier’s Scopus®, Clarivate Analytics Web of
Science®, Google Scholar® Ta iH.;

® TOSICHUTH WMOBIpHICHO-CTATUCTUYHI MPHUHIUIHA TPUKIATHOTO MaTeMaTHYHOTO
o0y 1yBaHHS iIMIAKT (PakTOp-MOAIOHUX HAYKOMETPHUHUX 1HAMKATOPIB MPOAYKTUBHOCTI,




Tema

3MiCT IPOrpaMHOro pe3yJIbTaTy HaBYAHHS

® JIOKJAJHO MPOJEMOHCTPYBATH NMPAKTUYHI 3HAHHS OCHOBHHX €TaIliB PO3PaXyHKOBO-
00YHCITIOBAIBHOT MaTEMaTUYHOT pOOOTH 13 TIOCIIJOBHOTO MO0y 1yBaHHS WMOBIPHICHO-CTa-
TUCTUYHUX MOJIEJIe OCHOBHUX HAYKOMETPHYHUX 1HJIEKCIB HAYKOBOT IMPOXYKTUBHOCTI TIe-
PIOJMYHMUX BUJIAHb Ta JOCIITHUIIBKOI YCIIITHOCTI HAYKOBUX KOJICKTHBIB,

® TPOJEMOHCTPYBAaTH  3arajilbHe  pO3yMIHHS, 1H(GOPMAILIHHO-HAYKOMETPUYHE
BUTJIyMAaueHHS Ta TEXHIYHO-COLIaNbHI IMIUTIKaLii rpadivyHUX Ta YUCENBbHUX PE3yJbTaTiB
porpamMHoi 00poOKH HMOBIPHICHO-CTATUCTUYHUX MOJIEJICH IMITaKT (PaKkTOp-MoaiOHUX T10-
Ka3HUKIB JUTSI OI[IHKY HAYKOBOI MIPOAYKTHBHOCTI Ta TOCIITHUIILKOT YCITIIITHOCTI;

® JIOKJQJHO TPOACMOHCTPYBaTH i1H(GOPMAIIHHO-TEXHOJOTIYHI 3HAHHSA MIOJO
MPAKTUYHOTO  BHUKOPUCTAHHS ~ OOYHUCIIOBAIBHUX  MOMJIMBOCTEH  CY4YacHHMX  MOB
MporpaMyBaHHS Ta HASBHOTO BIJAKPUTOTO MPOTPAMHOTO 3a0€3MeUYCHHSI IS JOCTIIKEHHS
Ta YUCEIHHOTO PO3B’I3yBaHHsI 3a71a4 MPOrPaMHOi 0OpOOKH Ta KOMIT FOTEPHOI Bizyasizamii
BUBYCHOTO KOMIUIEKCY HMOBIPHICHO-CTATHCTUYHUX MOJENEH IMIAKT (akTOp-MOIIOHUX
MMOKA3HUKIB JIJIS OI[IHKK HAYKOBOI MPOAYKTHUBHOCTI Ta JOCTIAHUIILKOI YCIIIITHOCTI;
6 aghexmugHiti cghepi

CTYJCHT 3aTHUK:

® KPUTUYHO OCMUCIIOBATH JICKI[IHHUIN Ta MO3aleKI[iHHII HAaBYATbHO-METOINYHUN
MaTepiajl, apryMEHTYBAaTH Ha OCHOBI BUBYECHOT'O TEOPETUIHOTO MaTepiany, IPaKTHIHO 3a-
CTOCOBYBAaTH OOUYMCIIIOBAJIbHI MOMIJIMBOCTI Cy4aCHHMX MOB MPOTPaMyBaHHS Ta BUIHHOTO
poTrpaMHOTo 3a0e3nedyeHHs mia yac moOy1oBH Ta Ipu rpadiuHiil Bizyaizalii YuceTbHUX
PO3B’s3KIB HMOBIPHICHO-CTATUCTHYHHUX 3a7a4 OOYHMCIICHHS IMITAKT (HaKTOp-ToaiOHUX
HAaYKOMETPHUYHUX MOKA3HHUKIB JOCIIAHUIFKOT IPOYKTUBHOCTI Ta YCIIIIHOCTI,
Y HCUXOMOMOPHIU cghepi:

® CTYJEHT 3[JaTHUI BUKOHATU Ta 0OPMUTH OOUHCIIOBAILHY Jab0OpaTopHy poOOTY
abo 1HIUBiAyaJbHE PO3pPaxXyHKOBO-rpadiuHe 3aBHaHHS WIOAO MPOrpaMHOI OOPOOKHU
MEBHOTO MAaCHBY 3aJaHMX BXUIHMX JaHWUX, YHCEIHLHOTO BHW3HAYCHHS Ta TpadidHOi
Bi3yaiizalii pe3yJabTaTiB po3B’sI3aHHS HMOBIPHICHO-CTATUCTHUYHUX 33]a4 MOJICTIOBAHHS
IMIIAaKT (aKTOP-MOIIOHNX HAYKOMETPUYHUX MOKA3HUKIB JOCIITHUIIBKOI TPOJYKTUBHOCTI
Ta YCHIIIHOCTI, a TAKOK MPOBECTH JTOKJIAHE JOCITIJKEHHS PE3yJIbTaTiB PO3PaXyHKIB;

YV koenimueniii cgpepi:
CTYAEHT 31aTHUHI

® [POAEMOHCTPYBaTH  pO3yMiHHA  0a30BOi  TEpPMIHOJIOTIi,  BIJIMOBIHOTO
MaTeMaTUYHOTO Ta aJIrOPUTMIYHOrO (QopmanizMy, a TaKoX HayKOMETPUYHOI
immiemenTartii h-mogiouux ((Hirsch), «ipmienoniOHux») 3araTbHOBXKUBAHUX CYYaCHHX
HMOBIPHICHO-CTATUCTUYHUX ITOKA3HUKIB HAYKOBOI'O BHM3HAHHS NyOmiKamid OKpeMHX
HAYKOBIIIB, HAayKOBO-AOCIIJHMX OpTraHi3aliii Ta HayKOBO-NIPAKTMYHUX MNEPIOJIUYHUX
BUJIaHb, & TAKOXK JI0JIATKOBUX CTATHCTUYHUX XapaKTEPHCTUK HAYKOBOI €(DeKTUBHOCTI B pa-
MKax 3aCTOCYBaHHs PO3PaXxyHKOBO-OOYHCIIOBAIBHUX IMOTYXKHOCTeH cucteMm Elsevier’s
Scopus®, Clarivate Analytics Web of Science®, Google Scholar® Ta iH.;

® TOSICHUTH WMOBIpHICHO-CTATUCTUYHI MPHUHIUIHA TPUKIATHOTO MaTeMaTHYHOTO
MozeroBaHHs N-1oIi0HNX HAyKOMETPUYHUX 1HIUKATOPIB HAYKOBOI €(heKTUBHOCTI,

e JIOKJIA/IHO IPOJIEMOHCTPYBATH NMPAKTHYHI 3HAHHS OCHOBHMX €TalliB PO3paxyHKOBO-
00YMCITIOBAJIbHOT MATEMAaTHYHOT pOOOTH 13 OCIIOBHOTO MOOYIyBaHHs HMOBIPHICHO-CTa-
TUCTUYHUX MOJIeNieil N-TIo1iOHMX HayKOMETPUYHKX iHANKATOPIB, a TAKOXK OJJATKOBHX I10-
Ka3HUKIB HayKOBOiI €()eKTUBHOCTI Ta JOCIIAHUIILKOI YCIIIITHOCTI Ta BU3HAHHS,

® T[POJEMOHCTPYBaTH  3arajbHe  PO3YMIHHA, 1H(pOpPMaIiiHO-HAyKOMETPHUYHE
BUTJIYMAayeHHs Ta TEXHIYHO-COLIaNbHI IMIUTIKaLii rpadiyHUX Ta YUCENBbHUX PE3yJbTaTiB




Tema

3MiCT IPOrpaMHOro pe3yJIbTaTy HaBYAHHS

porpamMHoi 00pOOKH HMOBIPHICHO-CTAaTHCTHYHUX MOIe/ICH N-TIoAi0HNX HAYKOMETPUYHHX
IHMKATOPIB /IS OI[IHKK HAYKOBOiI €()eKTUBHOCTI Ta JOCTIAHUIIBKOI YCIIIIHOCT;

® JIOKJQJHO TPOACMOHCTPYBaTH iH(GOPMAIIHHO-TEXHOJOTIYHI 3HAHHS MIOJO
NPaKTUYHOTO  BUKOPUCTAHHS  OOYHCIIOBAIBHUX  MOXIHMBOCTEH  Cy4acHUX  MOB
IpoTpaMyBaHHs Ta HAsBHOTO BIJKPUTOTO MPOTPAMHOTO 3a0e3MeUeHHs Ul JTOCIIIKEHHS
Ta YUCEIHHOTO PO3B’I3yBAaHHS 3aJ]1a4 MPOrPaMHOi 0OpOOKH Ta KOMIT FOTEPHOI Bizyasizamil
BHUBYCHOTO KOMILICKCY HMOBIPHICHO-CTAaTUCTUYHUX Mozenel «[iprenonionux» (h-momi-
OHUX) IMOKA3HUKIB JJI OI[IHKK HAYKOBOI €()EKTUBHOCTI, YCHINTHOCTI Ta BU3HAHHS,

6 aghexmugHiti cghepi
CTYJEHT 3aTHHUK:

® KPUTUYHO OCMHCIIIOBATH JICKI[IHHUN Ta IMO3aJEKIIMHUN HaBYaJIbHO-METONIHHUNA
Mmarepial, apryMEeHTyBaT Ha OCHOBI BUBYEHOT'O TEOPETUYHOTO MaTepiay, MPAaKTUIHO 3a-
CTOCOBYBAaTH OOUYMCIIOBAJIbHI MOMJIMBOCTI Cy4aCHHMX MOB MPOTpaMyBaHHS Ta BUIHHOTO
pOTpaMHOTo 3a0e3nedeHHs mia yac moOy1oBH Ta Ipu rpadiuHiil Bizyauizaiii YucenbHUX
PO3B’sI3KiB HMOBIPHICHO-CTATUCTHYHHX 3a/1a4 004nCIIeHHs N-1OIiOHUX HAyKOMETPUYHUX
MOKa3HHUKIB HAYKOBOI €()EeKTUBHOCTI, YCIIITHOCTI T4 BU3HAHHS;

Y HCUXOMOMOPHIU cepi:

® CTYJICHT 3JaTHUA BUKOHATH Ta OOPMHUTH OOUHCIIOBAIBHY 1ab0paTopHy poOOTY
abo 1HIUBigyaJbHE pO3paxXyHKOBO-TpadiuHe 3aBAaHHS WIOAO MPOrpaMHOI OOPOOKHU
MEBHOTO MACHBY 3aJaHMX BXIJIHUX JIaHUX, YHCEIHHOTO0 BHW3HAYCHHA Ta rpadidHol
Bi3yautizailii pe3ysIbTaTiB pO3B’A3aHHS HMOBIPHICHO-CTATUCTUYHUX 3314 MO/ICTFOBaHHs h-
NOMIOHUX HAYKOMETPHYHUX TIOKa3HHWKIB HAyKOBOI €(EeKTUBHOCTI, YCIINIHOCTI Ta
BU3HAHHS, & TAKOX MMPOBECTH JOKJIAJIHE JOCIIPKEHHS Pe3yJIbTaTiB PO3PaXyHKIB;

YV xoenimueniii cgpepi:
CTYAEHT 31aTHUHI

® [IPOJAEMOHCTPYBaTH 3arajbHe pO3yMiHHS 0a30BOi TEpMiHOJIOTrII, BiJMOBIIHOTO
MaTeMaTUYHOrO Ta aJIrOpPUTMIYHOrO Qopmaii3My, a TaKoXX HayKOMETPHUYHOI
immiementanii  Jlxunai  (Gini)-mogiOHUX TOPIBHSJIBHUX WMOBIPHICHO-CTATUCTUYHHX
MOKa3HUKIB HayKOBOTO BIJIXHJICHHs, HECTAOUIBHOCTI, pO301’)KHOCTI, Pi3HHUII, HEPIBHOCTI,
HEOJIHOPIIHOCTI, [ucOanancy, crparudikaiii, eHTpONiHHOCTI Ta KOT€PEHTHOCTI,

® [OSCHUTH HMOBIPHICHO-CTaTUCTUYHI HPUHIUIM MPUKIATHOTO MaTeMaTHYHOIO
MojentoBaHHs  JUKUHI-MOAIOHMX  MOPIBHSUIBHUX ~ HAyKOMETPUYHMX  1HIMKATOpIB
BIIXWJIEHHS, HECTaOLIBHOCTI, PO30IKHOCTI, PI3HUL, HEPIBHOCTI, HEOJHOPIAHOCTI,
nucOanaHcy, crpatudikaii, eHTpOINiHHOCTI Ta KOT€PEHTHOCTI A0CIIKEHb,

e JIOKJIa/IHO IIPOJIEMOHCTPYBATH NMPAKTHYHI 3HAHHS OCHOBHMX €TalliB PO3PaxyHKOBO-
00YMCITIOBAJIBHOT MATEMAaTHYHO1 pOOOTH 13 OCIIOBHOTO MOOYIyBaHHs HMOBIPHICHO-CTa-
TUCTUYHMX Mojesen JDKUHI-MOoIIOHUX HayKOMETPUYHUX 1HAMKATOPIB BIIXUJICHHS, HECTa-
OUTbHOCTI,  pO30ODKHOCTI, pI3HMII, HEPIBHOCTI, HEOJHOPITHOCTI, JauUcOaNIaHCy,
cTpatudikalii, eHTPOIMIMHOCTI Ta KOT€PEHTHOCTI JOCIIIKEHb;

® [POJAEMOHCTPYBaTH  3arajlbHe  pPO3yMiHHA, iH(OpMaIliiiHO-HAyKOMETpUYHE
BUTJIYMa4yeHHs Ta TEXHIYHO-COI[laJIbHI IMITIIKaLii rpadiuHuX Ta YMCETbHUX Pe3yJIbTaTiB
nporpaMHOi  OOpOOKM  HMOBIpHICHO-CTAaTUCTHUHUX  Mojnened  JKuHiI-omiOHHX
HAyKOMETPUYHUX 1HJIMKATOPIB BIJAXWIEHHS, HECTaOUILHOCTI, PpO301KHOCTI, pPI3HUIL,
HEpIBHOCTI,  HEOJHOPIAHOCTI, AucOanaHcy, crpatudikaiii, eHTpOmiiHOCTI  Ta
KOTE€PEHTHOCTI JTOCJIIJIPKEHb;




Tema

3MiCT IPOrpaMHOro pe3yJIbTaTy HaBYAHHS

® JIOKJAJHO TPOAEMOHCTPYBAaTH i1H(GOPMAIIHHO-TEXHOJOTIYHI 3HAHHS IIOJO
NPaKTUYHOTO  BUKOPUCTAHHS  OOYHMCIIOBAIBHUX  MOXKIIMBOCTEH  Cy4acHUX  MOB
MporpaMyBaHHS Ta HASBHOTO BIAKPUTOTO MPOTPAMHOTO 3a0€3MeUYCHHSI IS JOCTIIKEHHS
Ta YUCEIHHOTO PO3B’I3yBaHHs 3a71a4 MPOrPaMHOi 0OpOOKH Ta KOMIT FOTEPHOI Bizyasizamii
BUBUCHOTO  KOMIUIEKCY  HMOBIPHICHO-CTATUCTHUHUX  Mozened  JDKuHI-TomiOHMX
HAyKOMETPUYHHMX IHIWKATOPIB BIAXWJIECHHS, HECTAOUIBHOCTI, PO30D1KHOCTI, PI3HHMIII,
HEpIBHOCTI, HEOJHOPIAHOCTi, AucOamaHcy, crpatudikaiii, eHTpOmiHHOCTI  Ta
KOTE€PEHTHOCTI JTOCIIIIPKEHb;

6 aghexmueHiti cqhepi CTyICHT 3ATHUM:

® KPUTUYHO OCMUCITIOBATH JICKI[IHHUHN Ta MO3aNCKI[IHHII HABYALHO-METOINIHUAN
MaTepiajl, apryMEHTYBaTH Ha OCHOBI BUBYEHOI'O TEOPETUUYHOIO MaTepiaity, IPaKTUYHO 3a-
CTOCOBYBAaTH OOYHCIIOBAIbHI MOJJIMBOCTI CyYaCHMX MOB IPOTPAaMyBaHHS Ta BUILHOTO
MIPOrpaMHOTO 3a0e3MeUeHHS i Yac Mo0y10BU Ta MpH IpadivHiil Bizyaizallii YucenbHuX
pO3B’SI3KIB WMOBIpHICHO-CTATUCTHYHUX  3amad  oOumcieHHs [ KuHI-OgiOHUX
HAYKOMETPUYHUX 1HJIMKATOPIB BIAXWICHHSA, HECTaOUIbHOCTI, PO301KHOCTI, PI3HUIL,
HEpIBHOCTI, HEOJHOPIAHOCTi, AmcOamaHcy, crpatudikaiii, eHTPOmiHHOCTI  Ta
KOTE€PEHTHOCTI JTOCIIIIPKEHb;

Y HCUXOMOMOPHIU cghepi:

® CTYJCHT 3JJaTHUN BUKOHATH Ta 0(OPMHUTHU OOUMCIIOBAIBHY J1a00paTopHy poOOTy
abo IHJWBITyambHE PO3paxXyHKOBO-TpadiuHe 3aBHaHHS WIOAO IPOrPaMHOI O0OpPOOKH
IEBHOI'O MAaCUBY 3aJJaHMX BXIJHMX JaHMX, YHMCEIbHOTO BM3HA4YEHHA Ta TIpadiduHoi
Bi3yaumizamii pe3ysbTaTiB po3B’si3aHHS WMOBIPHICHO-CTATUCTHYHHX 3a/1a4 MOZCIIOBAHHS
JLkuHI-ToAIOHUX ~ HAYKOMETPUYHUX  IHAUKATOpPIB  BIAXWIIEHHS, HECTaOUIbHOCTI,
pO30DXKHOCTI, pI3HUI, HEPIBHOCTI, HEOAHOPIAHOCTI, aucOanaHcy, crparudikarii,
EHTPOIMIHHOCTI Ta KOIePEHTHOCTI JOCHIPKEHb, a TaKOXX BHKOHATH JOKJaJHE
JOCTIPKEHHS Ta BUTJIyMau€HHs pe3yJIbTaTiB IPOBEACHUX PO3PaXyHKIB,;

YV koenimuenii cghepi:
CTYAEHT 31aTHUHI

® [IPOAEMOHCTPYBaTH  PpPO3yMiHHA  0a30BOi  TEPMIHOJIOTIi,  BIJMOBIJHOTO
MaTeMaTUYHOTO Ta KOMII IOTEpHO-aIrOpUTMIYHOTO (hOpMasi3My, a TaKOK HayKOMETpHU-
HOI IMIIJIEMEHTAIlil OCHOBHMX I'ayCIBCHKUX Ta HErayCiBChbKUX PO3MOALIIB CTATUCTUYHOT AU-
Hamiky; [Hundo (Zipf)-noniOHux crabinmpHUX HerayciBcbkux posnoaunis Hunda (Zipf),
Hunda-ITapero (Zipf-Pareto), lunda-Manaensopora (Zipf—Mandelbrot) ta in.; a Takox
YaCTOTHHUX CTATHCTHYHMX Miaxo/iB Ta 3akoHiB JloTka (Lotka), [Tapero (Pareto) i Opreru-
i-Taccera (Ortega y Gasset) 10 HAyKOMETPHYHOI'O OIHUCY  JTOCIIIHHUIIBKOT
MPOAYKTUBHOCTI Ta KOHIIEHTPALiiHO-AUCTIepCiitHOrO e(heKTy HayKOBOiI JUHAMIKHY,

® TOSICHUTH OCHOBHI TPHHIMIHN YaCTOTHOTO HETayCiBCHKOTO MOJICITIOBAHHS
JIOCITi THUIIHKOT TIPOTyKTHBHOCTI Ta HAYKOBOI PYyTHHH B paMKax 3acTOCYBaHHS 3aKkoHiB Jlo-
tka (Lotka), [Tapero (Pareto) Ta Opreru-i-I'accera (Ortega y Gasset);

e JIOKJIA/IHO IPOJIEMOHCTPYBATH NMPAKTUYHI 3HAHHS OCHOBHMX €TaIliB PO3PaxXyHKOBO-
00YMCITIOBAJIBHOT MATEMaTHYHOT pOOOTH 13 OCIIAOBHOTO MOOYIyBaHHs HMOBIPHICHO-CTa-
tuctuyHux Monened Iundo (Zipf)-moxiOHMX cTabiIbHUX HErayciBCbKHX PO3MOALIIB
Munda (Zipf), Hunda-Ilapero (Zipf-Pareto), [lunda-Mangensopora (Zipf—Mandelbrot),
a TaKOXK YaCTOTHUX CTAaTHCTUYHMX MiaxoxiB Ta 3akoHiB Jlotka (Lotka), [Tapero (Pareto) i
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Opteru-i-I'acceta (Ortega y Gasset) 10 HAYKOMETPHYHOTO OIHKCY JOCTIAHHUIILKOI
IPOAYKTUBHOCTI Ta KOHLIEHTPALITHO-IUCIIEPCIHOTO eeKTy HayKOBOI JUHAMIKH;

® [POAEMOHCTPYBaTH  3arajbHe pO3yMiHHA, iH(pOpPMAIifHO-HAYKOMETPUYHE
BUTJIYMA4YCHHS Ta TEXHIYHO-COIAJIbHI IMIUTIKaIIl rpadiyHUX Ta YUCEIbHUX PE3yJIbTaTiB
nporpamMHoi 00poOku HMoBipHiCHO-cTaTucTHYHUX Mozeneit Lundo (Zipf)-noxiduux cra-
O0inpHUX HerayciBebkux posnoninis Hunda (Zipf), [Hunda-ITapero (Zipf-Pareto), lunda-
Mannensopota (Zipf—~Mandelbrot), a Takok YaCTOTHHX CTATUCTHYHHX ITiJXOJIIB Ta 3aKO-
HiB JloTka (Lotka), [Tapero (Pareto) i Opreru-i-I'accera (Ortega y Gasset);

e JIOKJIAJIHO TMPOJEMOHCTPYBaTH 1H(OPMAIIMHO-TEXHOJOTIUHI 3HAHHS  IIOJ0
MPAKTUYHOTO  BHUKOPUCTAHHS  OOYHCIIOBAIBHUX  MOMJIMBOCTEH  Cy4acHUX  MOB
poTrpaMyBaHHs Ta HASABHOTO BIIKPUTOTO MPOTPAMHOTO 3a0e3MEUSHHS ISl TOCIIKEHHS
Ta YHCEIHLHOTO PO3B’SI3yBaHHs 33714 MPOTrPaMHOI 0OPOOKH Ta KOMII FOTEPHOT Bizyaui3arii
BHBYCHOI'O0 KOMIUIEKCY HWMOBIpHICHO-CTaTUCTUYHUX Mojuened Iumndo (Zipf)-moxioanx
cTabinmpHUX HerayciBchbkux posmnoaitie Llunda (Zipf), Hunda-Ilapero (Zipf-Pareto),
[unda-Mannensopora (Zipf-Mandelbrot), a Tako)X 4YaCTOTHMX CTaTHCTHYHUX ITiJIXOIIB
ta 3akoHiB JloTka (Lotka), ITapero (Pareto) i Opreru-i-I'accera (Ortega y Gasset) mo
HAYKOMETPUYHOTO OIHUCY JOCIIIHHUIIBKOI MPOJYKTUBHOCTI Ta KOHIICHTpAIIHO-IHCIIEp-
ciiiHOTO epeKTy HayKOBOI JUHAMIKH,

6 agexmueniti cgpepi
CTYJCHT 3aTHUK:

® KPUTUYHO OCMUCIIOBATH JICKI[IHHUIN Ta MO3aleKI[iHHII HAaBYATIbHO-METOIMYHUN
Mmarepiall, apryMeHTyBaT Ha OCHOBI BUBYEHOT'O TEOPETUYHOTO MaTepiany, MPaKTHIHO 3a-
CTOCOBYBATH OOUYMCIIIOBAIbHI MOXIIMBOCTI Cy4aCHHX MOB NPOTpaMyBaHHS Ta BiIBHOTO
IpOTpaMHOTO 3a0e3nedeHHs mia yac moOynoBH Ta pu rpadivHiil Bizyaizamii YuCceTbHUX
PO3B’s3KIB KWMOBIPHICHO-CTaTUCTUYHUX 3amad oOuucieHHs [undo (Zipf)-monioHux
cTabinmpHUX HerayciBchbkux posmnoainie Llunda (Zipf), Hunda-Ilapero (Zipf-Pareto),
[unda-Mannensopora (Zipf—Mandelbrot), a Tako)X YaCTOTHUX CTaTHCTHYHUX ITiJIXOIIB
ta 3akoHiB JloTka (Lotka), [Tapero (Pareto) i Opreru-i-I'accera (Ortega y Gasset) mo
HaYKOMETPUYHOT'O OIMHUCY JOCIIAHUIIBKOI MPOJYKTUBHOCTI Ta KOHILIEHTpALitHO-AHCIIEp-
CiliHOTO e(peKTy HayKOBOiI JUHAMIKH,

Y HCUXOMOMOPHITU chepi:

® CTYJICHT 3/IaTHUN BUKOHATH Ta OOPMHUTH OOUHCIIIOBAIBHY J1TA0OPATOPHY POOOTY
abo 1HIUBIAyalbHE PpO3paxyHKOBO-rpadiyHe 3aBIaHHS IIOJ0 MNPOrpaMHOi 00pOOKH
NEBHOTO MAaCWBY 3aJJaHWX BXIJHUX JaHWX, YHCEIBHOTO BH3HAYCHHA Ta TpadiuHoi
Bi3yaulizauii pe3ynapTaTiB po3B’si3aHHS WMOBIPHICHO-CTATUCTHYHUX 3a]lad MPHUKIATHOTO
KoM toTepHoro mozentoBanHs LHundo (Zipf)-nogidHux crabuIbHUX HErayCiBCbKUX pO3-
noxinie Hunda (Zipf), Hunda-Ilapero (Zipf-Pareto), Lunda-Mangensbpora (Zipf—
Mandelbrot), a Takox 4aCTOTHMX CTaTHCTHYHMUX MmiaxoaiB Ta 3akoHiB JloTka (Lotka),
[Tapeto (Pareto) i Opreru-i-I'accera (Ortega y Gasset), a TakoX NPOBECTH JOKJIaIHE
YHCeIbHE JIOCTI/DKCHHS Ta CTAaTHUCTUYHO-JMHAMIYHE BHTIyMAueHHS pE3yJbTaTiB
PO3paxyHKIiB 111010 HAYKOMETPUYHOTO OMHCY JTOCITITHUIBKOI MPOAYKTUBHOCTI Ta KOHIICH-
TpauiiiHo-aucnepciitHoro eekTy HayKOBO1 IMHAMIKH,

YV koenimuenii cghepi:
CTYAEHT 31aTHUHI
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® [POAEMOHCTPYBAaTH  pPO3yMiHHA  0a30BOi  TEPMIHOJIOTIi,  BIJMOBIJHOTO
MaTEMaTUYHOTO Ta KOMIT IOTEPHO-aJTOPUTMIYHOTO (opMalli3My, a TaKOK HAyKOMETpHY-
HOT IMITJIEMEHTAIlli OCHOBHUX PAHTOBUX CTATUCTUYHHMX ITiIX0/iB Ta 3akoHiB L{unida (Zipf),
[unda-Mannens6pora (Zipf—~Mandelbrot), bpendopna (Bradford), Jleiitmkynepa
(Leimkuhler), JIxuni (Gini), CB. Marsis-Meprona (St. Matthew—Merton), Menapna
(Menard), T'inbepra (Gilbert), Bonsdppama (Wolfram), I'omnepma (Gompertz), Erre
(Egghe), Bea (Ware), a Takox sik ams emigemiganx mojeneit Jlorku-Bonbreppu (Lotka—
Volterra) y 3acTocyBaHHI J10 3a7a4 HAyKOBOi JUHAMIKH TOMYJIAIIA HAYKOBIIIB Ta IMyOJTiKa-
it BianosimHo mo nocmimkenb Kica (Kiss), Jlangay-Pamonopra (Landau—Rapoport),
Topmana (Goffman), Hosakoscrkoi (Nowakowska), [eitni (Daley), Xapmona (Harmon),
BapOypa-YreBa (Barbour—Utev), E6i (Abbey), [Ixxakke3a (Jacquez), Tak i st Heemiaemi-
YHHUX MOJEJICH POCTY 3HaHb Ta 3pOCTAHHS KUIBKOCTI KypHAJILHUX IUTAT ISl OITyOJIiKOBa-
HUX HAyYKOBUX PYKONHCIB BilMoBinHO 10 cyyacHux poOit Ilpaiica (Price), IlnmnoBcku-
Kpasus (Szydlowski-Krawiez), Canrsana-Kamiesa (Sangwal-Kashchiev);

® TOSCHUTH OCHOBHI KOHIENTYaJIbHI Ta OOYHMCIIOBAJIbHI TPUHIMIIA PAHTOBUX
CTATHCTUYHUX MIIXO/IB Ta 3aKOHIB, @ TAKOX CITIEMIYHIX Ta HECMIIEMIYHUX MOJICIICH Cy-
4acHOI HAYKOBOI JUHAMIKHM JUIS TIOMYJSIi HAYKOBIIB, aKaJIEMIYHUX KYPHAJIbHHX
nmyOumiKamii Ta BiINOBITHIX HAYKOMETPHUYHUX IIUTAT OITyOIIKOBAHUX KYPHAIBHHUX POOIT;

e  JIOKJIQ/IHO TIPOJIEMOHCTPYBATH NMPAKTHYHI 3HAHHS OCHOBHHX €TaIliB PO3PaxyHKOBO-
00YHCITFOBAIEHOT MATEMAaTUYHOT pOOOTH 13 TIOCIIIIOBHOTO MMOOYAyBaHHS SIK PAHTOBHX CTa-
TUCTHYHHUX MOJEJICH, TaK 1 eMiIEMIYHAX Ta HEeEHiIEMIYHUX MOJEJeH Cy4acHOI HayKOBOT
OUHAMIKA  JUIS  €BOJIOII  MOMYJSIid  HAYKOBIIB, aKaJeMIYHUX KypHaIbHHUX
nyOumiKamii Ta BiINOBITHIX HAYKOMETPHYHUX IIUTAT OMyOIIKOBaHUX )KYPHAIBHUX POOIT;

® [POAEMOHCTPYBaTH  3arajbHe pO3yMiHHA, iH(OpPMAIIfHO-HAYKOMETPUYIHE
BUTJIIYMa4yeHHs Ta TEXHIYHO-COIlIaJIbHI IMITTiKallii rpadiyHUX Ta YUCEIbHUX PE3yJbTaTiB
nporpaMHoOi 0OpOOKH sIK MMOBipHICHO-cTaTUCTHUHUX Mojened unda (Zipf), Hunda-
Mangens6poTta (Zipf—Mandelbrot), bpeadopaa (Bradford), Jleiimkynepa (Leimkuhler),
Jxuni (Gini), CB. MatBis-Meprona (St. Matthew—Merton), Menapaa (Menard), ['ii6epra
(Gilbert), Bonbdppama (Wolfram), l'omnepuia (Gompertz), Erre (Egghe), Bea (Ware), Tak i
nerepminictuunnx Mmojenei  Kica (Kiss), Jlanmay-Pamomopra (Landau—Rapoport),
Topmana (Goffman), Hosakoschkoi (Nowakowska), [eiini (Daley), Xapmona (Harmon),
bap6ypa-YTeBa (Barbour-Utev), E61 (Abbey), [xakkesza (Jacquez), Ilpaiica (Price),
MIumnoscku-Kpasis (Szydlowski-Krawiez), Canrsana-Kamiiea (Sangwal—-Kashchiev);

® JIOKJAJHO TPOAEMOHCTPYBaTH 1HGOPMAIIHHO-TEXHOJOTIYHI 3HAHHS  MIOJO
MPAKTUYHOTO  BHKOPUCTAHHS  OOYHCIIOBAIGHUX  MOMJIMBOCTEH  CYYacHUX  MOB
MporpaMyBaHHS Ta HASBHOTO BiJIKPUTOTO MPOTPAMHOTO 3a0€3MEUeHHS AJIS AOCHTIHKEHHS
Ta YUCEIHHOTO PO3B’sI3yBaHHS 3a]1a4 MPOTPaMHOi 0OpOOKH Ta KOMIT FOTEPHOI Bizyaizarii
BUBYEHOTO KOMIUIEKCY K MMOBIpHiICHO-cTaTUCTHUHUX Moxened Lunda (Zipf), Hunda-
Mannens6pora (Zipf—~Mandelbrot), bpendopna (Bradford), Jleiimkynepa (Leimkuhler),
Jxuni (Gini), CB. MatBisi-Meprona (St. Matthew—Merton), Menapaa (Menard), ['inGepra
(Gilbert), Bonsdpama (Wolfram), l'ommnepria (Gompertz), Erre (Egghe), Bea (Ware), Tak 1
nerepminictuuaux Mmojnened  Kica (Kiss), Jlanmay-Panomopra (Landau—Rapoport),
Todpmana (Goffman), HoBakoscbkoi (Nowakowska), Jleiini (Daley), Xapmona (Harmon),
BapOypa-YreBa (Barbour-Utev), EGi (Abbey), [xakkesa (Jacquez), Ilpaiica (Price),
Iumnoscku-Kpasus (Szydlowski-Krawiez), Canrsana-KamieBa (Sangwal-Kashchiev)
CcydacHOi HAyKOBOI JWHAMIKM U1 TOMYJISIi HAYKOBIIB, aKaJeMIYHHUX KYpPHAIbHHUX
nmyOikalii Ta BIATIOBITHUX HAYKOMETPUYHUX IIUTAT OMyOJIIKOBAHUX JKYPHAJIbHUX POOIT;

6 agexmueHiti cgpepi
CTYJEHT 3aTHUH:
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® KPUTUYHO OCMHCIIIOBATH JICKI[IHHUN Ta TMO3aJEKIIMHIUI HaBYaIbHO-METOINYHUNA
Mmarepial, apryMeHTyBaTl Ha OCHOBI BUBYEHOT'O TEOPETUYHOTO MaTepiaity, MPaKTUIHO 3a-
CTOCOBYBAaTH OOYHCITIOBAIbHI MOJJIMBOCTI CyYaCHHX MOB IPOTPaMyBaHHsS Ta BiJIbHOTO
pOTpaMHOTo 3a0e3nevyeHHs mia yac moOynoBH Ta npu rpadiuHiil Bizyanizamii YMCceTbHUX
PO3B’s3KIB SIK MMOBIpHICHO-cTaTUCcTHUHUX Mogneneit [lunda (Zipf), Hunda-Manaens0-
pora (Zipf—Mandelbrot), bpendopna (Bradford), Jlefimkynepa (Leimkuhler), Jlxuni
(Gini), CB. Marsis-Meptona (St. Matthew—Merton), Menapna (Menard), I'inbepra
(Gilbert), Bonsdppama (Wolfram), l'omnepnia (Gompertz), Erre (Egghe), Bea (Ware), Tak i
nerepminictuunnx  Mmogmenein Kica (Kiss), Jlanmay-Pamomopra (Landau—Rapoport),
Todpmana (Goffman), Hosakoscrkoi (Nowakowska), [eiini (Daley), Xapmona (Harmon),
bap6ypa-YTeBa (Barbour-Utev), E61 (Abbey), [xakkeza (Jacquez), Ilpaiica (Price),
Iuanoscku-Kpasis (Szydlowski-Krawiez), Canrsana-Kamriea (Sangwal-Kashchiev)
Cy4YacHOI HAyKOBOi TWHAMIKH JJIsl TIOMYJISAIi HAyKOBIIB, aKaJEeMiYHHX KYpPHaIbHHX
nyOumiKamii Ta BiINOBITHMX HAYKOMETPHYHHX IIUTAT OMYyOIiIKOBaHUX )KyPHAIBHUX POOIT;

Y HCUXOMOMOPHIU cepi:

® CTYJCHT 3J]aTHUH BHKOHATH Ta OOPMHUTH OOUMCIIIOBATIBHY JIAOOPATOPHY pOOOTY
abo IHIWBITyadbHE PO3pPAxXyHKOBO-rpadiuHe 3aBHaHHS IIOAO MPOrpaMHOI OOPOOKH
NEBHOTO MACUBY 3aJaHMX BXIJHHX JIAaHMX, 4YHCEJIbHOTO BH3HAUCHHs, TIpadidHOl
Bi3yaumizamii Ta HAyKOMETPHYHOTO BUTIIYMau€HHS Pe3yJbTaTiB MAIIMHHOTO PO3B’S3aHHS
SK WMOBIpHICHO-cTaTUCTHYHUX Monened Lunda (Zipf), Hunda-Manaensbpora (Zipf—
Mandelbrot), Bpendopna (Bradford), Jleiimxynepa (Leimkuhler), /[xuni (Gini), Cs.
Martsisi-Meprona (St. Matthew—Merton), Menapna (Menard), I'inbGepra (Gilbert),
Bonedpama (Wolfram), 'omnepua (Gompertz), Erre (Egghe), Bea (Ware), Tak i nerepmi-
mictnunux Mmozenei Kica (Kiss), Jlanpay-Pamomopra (Landau—Rapoport), Todmana
(Goffman), HoBakoBcrkoi (Nowakowska), Jletini (Daley), Xapmona (Harmon), bapOypa-
VYteBa (Barbour—Utev), E61 (Abbey), [Ixakkesa (Jacquez), IIpaiica (Price), lumioBcku-
Kpasus (Szydlowski-Krawiez), Canrsana-Kamriesa (Sangwal-Kashchiev) cydacnoi ¢eno-
MEHOJIOTIYHOI HAYKOBOT AMHAMIKH IS MOMYJIALINA HayKOBI[IB, aKaJeMIYHUX KYPHATbHUX
nyOJikaliii Ta BIAMOBITHUX HAYKOMETPUYHUX IIUTAT OMYyOJIIKOBAHUX JKYPHAJIbHUX POOIT;

YV koenimueniti cghepi CTyACHT 3AaTHUI:

® T[POJEMOHCTPYBaTH  pPO3YMIHHA  0a30BOi  TEpMIHOJIOTii,  BIJIOBIAHOTO
MaTeMaTHYHOTO Ta KOMII I0TEPHO-aJITOPUTMIUHOTO (opMalizMy, a TaKOXK HayKOMETpHY-
HOI IMIUIEMEHTalli JAETePMIHICTUYHOI €KOHOMIKO-JUHAMIYHOI MOJENl HayKOBO-TE€XHIY-
HOTO PO3BUTKY CHUCTEMH HayKa-€KOHOMIKA, a TaKOoX IIOB’s3aHMX O3HAa4eHb Ta
CIIBBIJIHOIIEHD JUIsl IMIBUJKOCTI 3pOCTaHHS HAYKOBOI'O 3HAHHSI, 3aKOHIB €KCIIOHEHI[iallb-
HOTO POCTY 3HAHHA B yCTaJIeHIH cdepi AOCHIKEHHS Ta MOABIHHOTO €KCIIOHEHIIAIEHOTO
3pocTaHHs y HOBIH cepi mocmimkenb B podotax bopenmreitna (Borensztein), [leapika
(Dedrick), ITonnepa-Barnepa (Popper-Wagner), Mencoinna (Mansfield), I6moncpkoro
(Yablonskii), Ko66a-/Iyrnaca (Cobb-Douglas), Aynina (Aulin);

® T[pPOJEMOHCTPYBaTH  PO3YMIHHA  0a30BOi  TEpMIHOJIOTi{,  BIJIOBIAHOTO
MaTeMaTHYHOTO Ta KOMII I0TEPHO-aJITOPUTMIUHOTO (opMaltizMy, a TaKOXK HAyKOMETpHY-
HOT IMITJIEMEHTAaIlii OUTBII CKIQIHUX MAaTeMAaTHYHUX CITIBBITHOIICHB JJII HACTYITHUX MO-
BIpHICHO-CTaTHUCTUYHUX MPOIIECIB Ta PO3MOALTIB: TOUKOBOTO MPOIIECY, CTOXaCTHYHOTO TO-
YKOBOTO  MpPOLECY,  IYacCOHIBCHBKOTO  TOYKOBOIO  TMpOLECY,  HEOJHOPITHOTO
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MTyaCCOHIBCAKOTO TOYKOBOT'O TIPOIECY, ITyacCOHIBCHKOTO TMPOIECY 13 BHUIAIKOBOIO
IHTEHCUBHICTIO (200 mojBiliHO-cTOXacTuyHOro mporecy Ilyaccona (Poisson) abo
nporiecy Kokca (Cox)), mporecy FOna (Yule), mpouecy I'pinByna-FO:a (Greenwood-Yule)
(a0 ramMma-IyacCOHIBCBKOTO  IPOIECY), Y3arajJlbHEHOTO 3BOPOTHOTO  IPOLECY
I"aycca-Ilyaccona (GIGP), mponiecy Bapinra (Waring) (a0 HeraTUBHOTO 61HOMIaJIbHOTO
nporiecy), ypizanoro nporecy Bapinra (Waring), 6aratoBumipHoro mporiecy Bapinra, a
TaKOXX TaKMX JIOJAATKOBUX HAYKOMETPUUHUX (DYHKIIH K QYHKIIIT po3rmoalry HMOBIpHOCTI
3acrapiBaHHs, PyHKIIT po3nmoaiTy cTapiHHs Ta (PyHKIIT 3acTapiBaHHS;

® [POAEMOHCTPYBAaTH  pPO3yMiHHA  0a30BOi  TEPMIHOJIOTIi,  BIJMOBIJHOTO
MaTEeMaTUYHOTO Ta KOMI IOTEPHO-aJIrOpUTMIYHOTO (hopMasizMy, a TaK0XK HayKOMETpHY-
HOT IMIUIEMEHTAIli JJIs HACTYITHUX WMOBIPHICHO-CTATHCTUYHHUX MOJIENei: (a) HMOBIpHiC-
HUX MOJIEJCH NIl MEXaHI3MiB TeHepallii HaykoBoi iHdopmarii (BiAMOBIAHO 10 poOiT
Bapena (Burell), Kokca (Cox), I'pangena (Grandell), Ciuens (Sichel), Ipina (Irvin));
(6) HiMOBIpHICHMX MojeNied I myOsikamiitHoi JuHaMiKK (BiAMOBIIHO JO JOCIIKEHb
FOna(Yule), Caiimona-bonini (Simon-Bonini), Bpayna (Brown), O’Konnena (O’Connell),
Onnoca (Aldous)); (B) MMOBIpHICHUX MOJENEW UIsi €KCIOHEHIIAJbHOTO POCTY HAYKH;
(r) AMOBIpHICHMX  MOAeNeW s  KIHIEBOro d4acy poOOTH JOCHiJHWKA Hax
3aJa4aMu 13 IeBHOT 00J1acTi JOCTIIKEHb; (1) KMOBIPHICHUX MOJENIEH sl TUHAMIKU ITUTY-
BaHHS MHOXWHHM HAYKOBHX CTaTeH, OIyOJIIKOBAaHWX OJHOYACHO (BIAMOBITHO IO POOIT
Pennepa (Redner), Capmni (Sarli), Boura (Wang), bapena (Burrell), Erre (Egghe), Pycco
(Rousseau), Koxca-Imama (Cox-Isham), Kinrmena (Kingman), Mikoma (Mikosch),
Timxmu (Tiyms), Hanapamkana-Koua (Nadarajan-Kotz), Pocca (Ross)); () iiMmoBipHiCHHX
MOJICTICH JUUII HAayKOBUX JKYPHAJIBHUX IMTAT 13 JUHAMIKOI TIIOSBH 3a 3pa3koM
«CILITYMX KpacyHb» (BIAMOBIAHO M0 pobiT BaH Paana (van Raan)); (€) HMoBipHICHHX
MOJICJICH /Il HAYKOBUX KYPHAIBHHUX ITUTAT 13 JUHAMIKOIO TIOSIBH 32 3Pa3KOM «IaIal0unX
3ipok» (BigmoBimHO 10 poOiT I'pannmena (Grandell), Knarmena (Klugman), bennera
(Bennet), Paiicca-Tomaca (Reiss-Thomas), bapemna (Burrell)); (k) iMOBIpHICHUX MOJIeTICH
JUISL CTOXaCTUYHOTO TPOIECY CTapiHHS Ta CMEpTi HaykoBoi iH(opmarlii (BIAMOBIAHO 10
pobiT S6moncekoro (Yablonskii)); (3) WMOBIpHICHHX MOAENEH JUIsi HECTAI[IOHAPHUX
NpPOIIECiB HAPOPKEHHS 5K KypHAJIBHUX CTaTel, Tak 1 HAYKOBUX LIUTAT; (1) HMOBIPHICHUX
MojiesIed 11 mpoleciB eMirpallii kBani(ikoBaHUX KaJpiB («BIATOKY Mi3KiB»); (1) IMOBIp-
HICHUX MOJIeNel 115 ypaxXyBaHHS BiKy IIUTAT (BiAMOBiAHO 10 pobit bapena (Burrell)).

® TMOSICHUTH OCHOBHI KOHIIETITyallbHI Ta OOYHCIIOBANIbHI MPUHIUIH AETEPMIHICTHY-
HOT €EKOHOMIKO-/IMHAMIYHO1 MOJIEJTl HAyKOBO-TEXHIYHOT'O PO3BUTKY CUCTEMH HayKa-eKOHO-
MiKa, a TAKOK TIOB’I3aHUX MPHUKIATHUX MaTEMAaTHYHUX CITiBBiTHOIICHB;

® TMOSCHUTH OCHOBHI KOHIIETITYyaJIbHI Ta O0YMCIIOBAIbHI IPUHIIMITN JIJISI IPOTPAMHOT
00poOKHM cTaTUCTUYHUX TpoIieciB Ta po3noautiB [lyaccona, Kokca, FOna, I'pinByaa-tOmna,
["aycca-Ilyaccona, Bapinra, a TakoX HayKOMETpUYHUX (YHKILINA pO3MOALTy HMOBIPHOCTI
3acTapiBaHHs, QYHKIIT pO3MOALTY cTapiHHs Ta (QyHKIIT 3acTapiBaHHS;

® [IOSICHUTH OCHOBHI KOHIIENTYaJIbHI Ta OOUMCIIIOBAIbHI MPUHLIMUIIN I HACTYIHUX
HMOBIpHICHO-CTaTUCTUYHHUX MOJIENed CY4YacHUX HAyYKOMETPHUYHHUX HpoleciB: (a) ams
MeXaHI3MiB reHepanii HaykoBoi iHpopMarii; (0) i myOnikauiiHol JuHAMIKK; (B) AJs
€KCIIOHEHINIAIbHOTO POCTY Haykw; (T) AJig KIHIIEBOTO 4Yacy pPOOOTH TOCHiTHUKA HaJ
3aJja4aMH 13 IEBHOI 00J1acTi AOCHIIKEHb; (1) Ui TMHAMIKY LUTYBaHHS MHOXHHHU HayKO-
BUX CTaTel, OMyOJIKOBAaHMX OJHOYACHO; (€) Uil HAYKOBHX KYpPHAJIBHHUX IUTAT 13
JUHAMIKOIO TIOSIBU 33 3Pa3KOM «CIUISIYMX KpacyHb»; (€) i1 HAyKOBUX JKypHATBHHX
UTAT 13 JUHAMIKOIO TMOSBU 3a 3pa3KoM «MaJarouuXx 3ipok»; (3K) Ui CTOXaCTUYHOTO
MpoIIeCy CTapiHHS Ta CMEPTI HayKoBoi iHdopmarii; (3) i1 HecTalioHapHUX IMPOIIECIB
HAPOKEHHS SIK KypHaJbHUX CTAaTeH, Tak 1 HAYKOBUX IUTAT; (M) JJIsl IPOLIECiB eMirpariii
KBaJTi(piKOBaHMUX KaJpiB («BIATOKY MI3KiB»); (1) sl ypaXyBaHHS BIKY KYpPHAJIbHUX LIUTAT,
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e JIOKJIQJIHO MPOAEMOHCTPYBATH 3arajlibHe pO3yMiHHS Ta Oe3rnocepenHi MpaKTU4HI
3HaHHS OCHOBHUX €TamiB PO3PaXyHKOBO-OOYHMCIIIOBAILHOT MaTeMaTH4YHOI pPOOOTH 13
MOCJIIOBHOTO MOOYIyBaHHS JAETEPMIHICTHYHOI €KOHOMIKO-AMHAMIYHOT MO/l HAyKOBO-
TEXHIYHOI'O PO3BUTKY CUCTEMH HayKa-€KOHOMIKa, a TAKOK MPUKIIAJHOTO MAaTEeMaTUYHOIO
00YMCIICHHS TIOB’3aHUX (PEHOMEHOJIOTTYHUX CHIBBIAHOIICHB JJISl IIBUAKOCTI 3pOCTaHHS
HayKOBOT'O 3HaHHS, 3aKOHIB €KCIIOHEHIT1aJIbHOTO POCTY HOBOTO 3HAHHS B yCTaJICHIH cdepi
HAYKOBO-TEXHIYHOTO JOCIHIHKEHHS Ta MOJBITHOrO €KCIOHEHIIaIbHOTO 3pOCTaHHS HOBHX
3HaHb y HOBIH cpepi HAYKOBUX JTOCIIIIKEHb;

e  JIOKJIa/IHO IIPOJIEMOHCTPYBATH NIPAKTUYHI 3HAHHS OCHOBHHUX €TaIliB PO3PaxyHKOBO-
00YHCITIOBAIEHOT MATEMAaTUYHOI pOOOTH 13 TOCITOBHOT 00pOOKH, MO0y TyBaHHS Ta Bi3ya-
Ji3arii OUTBII CKJIAIHUX MaTEMaTUYHUX CITIBBIIHOIICHD JUIsI CTATUCTUYHHUX IPOIIECIB Ta
posnoxiniB [lyaccona, Kokca, FOna, I'pinByna-lOna, ['aycca-ITyaccona, Bapinra, a Takox
HayKOMETPUYHHUX (PYHKIIIHA pO3IMOIiTy KMOBIPHOCTI 3acTapiBaHHs, QYHKIIIT pO3MOILIY CTa-
piHHS Ta QyHKIIT 3acTapiBaHHs HayKOBOI iH(OpMAIii;

e JIOKJIQ/IHO IIPOJIEMOHCTPYBATH NMPAKTHYHI 3HAHHS OCHOBHHUX €TaIliB PO3PaxyHKOBO-
00YHCITIOBAIBHOT MaTeMaTHYHOT POOOTH 13 MOCIIJOBHOTO MOOYIyBaHHs HACTYIHUX HMO-
BIpHICHO-CTaTHCTUYHUX MOJeNeil: (a) Ayl MexaHi3MiB reHepamii HaykoBoi iHdopmarii;
(0) mna mnyOmikamiHOi AMHAaMIKM; (B) JUIS E€KCIOHEHIIANBHOTO POCTY HAyKH;
(r) s KiHIEBOro Yacy poOOTHM JMJOCHTIHMKA Haj 3aJadaMu 13 TeBHOI oOmacti
JOCTIKEHb; (1) Al AMHAMIKU [IUTYBAaHHS MHOXXHUHHU HAyKOBUX CTaTeH, OMyOIiKOBaHUX
OJTHOYACHO; (€) ISl HAYKOBUX JKYPHAIBHUX IUTAT 13 JJHMHAMIKOIO MTOSIBH 32 3Pa3KOM «CTLIS-
YUX KpacyHb»; (€) MAjs HAyKOBUX OJKypPHAJIbHUX IMTaT 13 JAWHAMIKOIO IIOSBU 3a
3pa3KoM «IaJalouux 3ipok»; (3K) Ui CTOXaCTHYHOTO TIPOLECY CTapiHHS Ta CMepTi
HayKoBOi iH(popMallii; (3) UIg HECTAlllOHAPHHUX MPOIIECIB HAPOHKEHHS AK KYpPHAIbHHUX
cTaTeid, Tak 1 HAYKOBUX LUTaT; (M) JUIA TpOIeciB emirpaimii kBamipikoBaHUX KaJpiB
(«BiATOKY Mi3KiB»); (1) AJIs ypaxyBaHHS BIKY KYpHAIbHHUX IUTAT;

® [IPOJAEMOHCTPYBaTH  3arajbHe PpO3yMiHHf, 1H(pOpMaliiHO-HaAyKOMETPUYHE
BUTIIyMAayeHHS Ta TEXHIYHO-COLIANbHI IMIUTIKALIi TpadiuHuX Ta YUCEITHHUX PEe3yJIbTaTiB
porpaMHOi OOPOOKHU JETEPMiHICTUYHOI EKOHOMIKO-TUHAMIYHOT MOJIel HAyKOBO-TEXHIY-
HOTO PO3BHUTKY CHCTEMH HayKa-eKOHOMIKa,

® T[IPOJEMOHCTPYBaTH  3arajbHE pPO3YMIHHSA, 1H(QOpPMALiliHO-HAyKOMETPUUHE
BUTJIyMAayeHHs Ta TEXHIYHO-COLIaNbHI IMIUTIKALIi TpagiuHuX Ta YUCEIbHUX PEe3yJIbTaTiB
nporpamMHoOi 0OpOOKH ORI CKIAHUX MAaTEMAaTUYHUX CITIBBIIHOIIEHD JJISI CTATUCTUYHUX
nporneciB Ta po3noniniB Ilyaccona, Kokca, lOma, I'pinByna-lOna, I'aycca-Ilyaccona,
Bapinra, a Takox HayKOMeTpHUHUX (QYHKIIH pO3MOAUTY WMOBIPHOCTI 3acTapiBaHHS,
GbyHKLIT po3noaiay CTapiHHs Ta QYHKLIT 3acTapiBaHHS HAyKOBOI iH(pOpMallii;

® [IPOAEMOHCTPYBaTH  3arajbHe pO3yMiHHS, iH(pOpMaliifHO-HayKOMETpUYHE
BUTJIyMAayeHHs Ta TEXHIYHO-COLIaNbHI IMIUTIKALIi Tpa@iuHuX Ta YUCEIbHUX Pe3yJIbTaTiB
IpOorpaMHOi 0OpOOKH HACTYMHUX MMOBIPHICHUX MoJieNnei: (a) Ui MeXxaHi3MiB reHeparii
HaykoBoi iH¢opmanii; (0) ans myOmikaniiiHoi TuHaMikH; (B) AJS €KCIIOHEHLIAIbHOTO
pocTy HayKu; (T) JIJIsl KIHIIEBOTO Yacy poOOTH JOCIITHUKA HAJT 33/1a4aMU 13 TIEBHO1 00J1acTi
JOCTIKEHb; () sl AMHAMIKU [IUTYBAaHHS MHOXXHUHHU HAyKOBUX CTaTeH, OMyOIiKOBaHHX
OJIHOYACHO; (€) Il HAYKOBUX JKYpPHaJbHUX IUTAT 13 JMHAMIKOIO MOSIBM 32 3Pa3koM
«CIUTSIYUX KpacyHb»; (€) [UIs HAyYKOBUX XYPHAJIbHMX LHUTAT i3 JMHAMIKOIO TOSBH 3a
3pa3KOM «IaJaloyux 31pok»; (K) AJI CTOXAaCTHMYHOIO IPOLECy CTapiHHS Ta CMEpTI
HayKoBoi iH(opMarlii; (3) A HecTallloHApHUX MPOLECIB HAPOKEHHS SK JKyPHAIbHUX
cTaTei, Tak 1 HAyKOBUX LMTaT; (M) IUIs MpOIEciB emirpamii KBami(ikoBaHUX KaJpiB
(«BIATOKY Mi3KiB»); (1) A7 ypaxyBaHHS BiKY KypHaJIbHUX IIUTAT,

® JIOKJAJHO TPOJAEMOHCTPYBaTH 1HGOPMAIIHHO-TEXHOJOTIYHI 3HAHHS  IIOJO
NPUKJIQJIHOTO MAaTEeMaTHYHOTO BUKOPUCTAHHS O0UYHMCIIOBATEHUX MOXIIMBOCTEH CydacHHUX
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MOB MPOTpPaMyBaHHS Ta HasiBHOTO BIJIKPUTOTO MPOrpPaMHOro 3a0e3neyeHHs il SKICHOTO
JOCIIJIKEHHS Ta YMCEIBHOTO PO3B’A3yBaHHs MPAKTUYHUX 33]a4 MPOrpaMHOi 0OpoOKHU Ta
KOMIT FOTEPHOI Bizyaiizallii pe3yibTaTiB aKkay3ajabHOTO MOJCITIOBAHHS PEKUMIB (PYHKITIO-
HYBaHHS BHBYCHOI JETEPMIHICTUYHOI €KOHOMIKO-IMHAMIYHOT MOJENi HAayKOBO-TEXHIY-
HOT'O PO3BUTKY CUCTEMH HayKa-€KOHOMIKa, a TAKOXK [MOB’sI3aHUX CITiBB1IHOIIEHB JJISl IIIBU-
JIKOCT1 3pOCTaHHSI HAYKOBOT'O 3HAHHS, 3aKOHIB EKCIIOHEHIIaThbHOTO POCTY 3HaHHS B
yCTaeHii cdepi HayKOBO-TEXHIYHOTO JOCIIKEHHS Ta MOJABIMHOTO €KCIOHECHIIAThHOTO
3pOCTaHHs HayKOBUX 3HAHb y HOBIH cdepi JOCHTiHKEHb,

® JIOKJQJHO TPOJAEMOHCTPYBaTH 1HGOPMAIIHHO-TEXHOJOTIYHI 3HAHHS OO
MPAKTUYHOTO  BHUKOPUCTAHHS ~ OOYHCIIOBAIBHUX  MOMJIMBOCTEH  Cy4acHUX  MOB
porpaMyBaHHS Ta HASBHOTO BIJIKPUTOTO MPOTPAMHOTO 3a0€3MEUYCHHS AJIS TOCIIKECHHS
Ta YUCEIHHOTO PO3B’SI3yBaHHsI 3a]1a4 MPOTPaMHOi 0OpOOKH Ta KOMIT FOTEPHOI Bizyasizarii
BHUBUYEHOTO KOMILJIEKCY OLIbII CKIAIHUX MAaTEMATHYHUX CITIBBIIHOIICHD JUISI CTATUCTHY-
HUX mporieciB Ta po3noaiutiB [lyaccona, Kokca, FOma, I'pinByna-FOna, ["aycca-Ilyaccona,
Bapinra, a TakoX HayKOMETpHUYHUX (QYHKLIA pO3MOALTYy KWMOBIPHOCTI 3acTapiBaHHS,
byHKIIT po3noainy ctapiHHs Ta QyHKIIT 3acTapiBaHHS HAYKOBOI iH(hOopMaIlii;

® JIOKJQJHO TNPOAEMOHCTPYBaTH 1HGOPMAIIHHO-TEXHOJOTIYHI 3HAHHS  IIOZO
MPAKTUYHOTO  BHKOPUCTAHHS  OOYHMCIIOBAILHUX  MOMJIMBOCTEH  CYYacHUX  MOB
porpaMyBaHHs Ta HASBHOTO BiJIKPUTOTO MPOTPAMHOTO 3a0€3MEUEeHHS AJIS AOCHIHKECHHS
Ta YHCEIHLHOTO PO3B’SI3yBaHHS 33]1a4 MPOTrPAMHOT 00POOKH Ta KOMII FOTEPHOT Bizyauri3arii
BHUBUYEHOT'O KOMILJIEKCY HACTYTHUX WMOBIPHICHO-CTATUCTUYHHUX MOJIEJIeH: (a) A MeXaHi-
3MiB reHepariii HaykoBoi iH(popmartii; (0) i myOmikamiifHol AMHAMIKY; (B) U1l €KCIIOHE-
HIIaJTBHOTO POCTY HayKu; (T) AJA KIHIIEBOIO 4acy poOOTH AOCTIAHMKA HAJl 3aJa4aMu 13
NEBHOI 00JIaCTl TOCTIKEeHb; (1) A TWHAMIKK [UTYBaHHS MHOXHHU HayKOBHX CTaTei,
oIy 0JIIKOBaHUX OJHOYACHO; (€) ISl HAYKOBUX JKyPHAJIBHUX [IUTAT 13 JUHAMIKOIO MOSBU 32
3pa3KOM «CIUITYMX KpacyHb»; (€) JUIsi HAYKOBHX JKypHAIBHHX IHTAT i3 JUHAMIKOIO
MOSIBU 32 3pa3KoM «MaJalouyux 31pok»; (3K) Ui CTOXaCTHUYHOTO MPOIECY CTapiHHS Ta
cMepTi HaykoBoi iHdopmarii; (3) i1 HECTal[lOHApHUX IMPOLECIB HAPOHKCHHS SIK
KYPHAJIBHUX CTaTeH, TaKk 1 HAYKOBUX LUTAT; (1) AJs MPOLECiB eMirparii KBaitipikoBaHUX
KaJpiB («BIATOKY Mi3KiB»); (1) A1l ypaXyBaHHS BIKY *KYpHaJIbHUX LIUTAT,

6 agexmueHiti cpepi
CTYJEHT 34aTHU:

® KPUTUYHO OCMUCIIOBATH JIEKI[IHHUHN Ta MO3aleKI[iHHII HaBYAIbHO-METOINYHUN
MaTepiajl, apryMEHTYBaTH Ha OCHOBI BUBYEHOI'O TEOPETUYHOTO MaTepiany, IPaKTUYHO 3a-
CTOCOBYBaTH OOYMCIIIOBAIbHI MOJIMBOCTI CyYaCHHX MOB IPOIpaMyBaHHS Ta BIJIBHOTO
IPOrpaMHOro 3abe3nedeHHs i 4ac MoOyA0BU Ta IpH rpadiuHii Bi3yasizawii YuCeIbHUX
PO3B’S3KiB BUBUEHOI JETEPMIHICTUYHOI EKOHOMIKO-TUHAMIYHOI MOJIeNli HayKOBO-TEXHI4-
HOTO PO3BUTKY CHCTEMH HayKa-€KOHOMIKa, a TAKOXK OB’ sI3aHUX CIT1BBIIHOIIEHD JIJIs IIIBU-
JIKOCTI 3pOCTaHHS HOBOT'O HAyKOBOT'O 3HAHHS JUI PI3HUX €TalliB HAyKH,;

® KPUTMYHO OCMMCIIOBATH JIEKUIHHUI Ta MO3aJeKIIMHUN HaBYaIbHO-METOJAUYHUN
MaTepiajl, apryMEHTYBaTH Ha OCHOBI BUBYEHOI'O TEOPETUYHOTO MaTepiany, IPaKTUYHO 3a-
CTOCOBYBaTH OOYHCIIOBAIbHI MOMJIMBOCTI CyYaCHHX MOB INPOTPaMyBaHHS Ta BIJIBHOTO
MPOrpaMHOro 3a0e3MeveHHs i1 Yac MoOyA0BH Ta MpH rpadiuHiil Bizyaizallii YncenbHUX
PO3B’A3KIB 3a/1a4 IPOrpaMHoi 00pOOKH Ta KOMIT I0TEpHO] Bizyalli3allii BABUEHOT'O KOMILIE-
KCy OUTBIN CKJIQJIHIX MaTEeMaTUYHUX CITIBBIIHOIIEHD JIJIsi CTATUCTUYHUX MPOIIECIB Ta PO3-
noxiniB Ilyaccona, Kokca, lOmna, I'piaByna-lOna, Taycca-Ilyaccona, Bapinra, a
TAaKO)K HAayKOMETPUYHMX (YHKIIH po3mojaiTy HMOBIPHOCTI 3acTapiBaHHA, (QYHKIIT
pO3MOoALTYy CTapiHHs Ta (YHKIIIT 3acTapiBaHHS HAYKOBOI iH(pOpMallii;

® KPUTMYHO OCMMCIIIOBATH JICKUIHHUM Ta MO3aleKUiiHui HaBYaIbHO-METOAUYHHUN
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MaTepiai, apryMEeHTYBaTH Ha OCHOBI BUBUEHOT'O TEOPETUYHOTO MaTepiary, MPaKTUIHO 3a-
CTOCOBYBAaTH OOYHCIIOBAIbHI MOMJIMBOCTI CyYaCHHX MOB INPOTPaMyBaHHS Ta BIJIBHOTO
IIPOrpamMHOTO 3a0e3MeUeHHsI i Yac Mo0y1I0BU Ta MU TpadivHiil Bi3yasizalii YiMCceIbHIX
PO3B’S3KiB BHBYCHOTO KOMIUIEKCY HACTYNMHHX HMOBIpHICHO-CTATUCTHMYHHX MOJIEIICH:
(a) na MexaHi3MIB TeHepalii HaykoBoi iHdopmartii; (6) mims myOmikamiiiHoT TUHAMIKY;
(B) 11 EKCIIOHEHITIAJILHOTO POCTY HAYKH; (T) ISl KIHIIEBOTO Yacy poOOTH JOCIITHUKA HAJI
3alayaMy 13 TEeBHOI 00JacTi AOCHiKeHb; () JUIsl NUHAMIKA LUTYBaHHS MHOXXHHH
HAYKOBUX CTaTei, omyOIiKOBAaHUX OJHOYACHO; (€) Ui HAYKOBUX XXYpPHAJIBHUX LUTAT 13
JTMHAMIKOIO TIOSIBH 32 3pPa3KOM «CIUITYMX KpacyHb»; (€) sl HAYKOBUX KYPHaJIbHHX
[UTAT 13 JUHAMIKOIO TMOSBU 3a 3pa3KoM «IAJal0uuXx 3ipok»; (3K) Ui CTOXAaCTUYHOTO
MIPOIIeCY CTapiHHA Ta CMEPTI HAyKOBOI iHGopMarlii; (3) 4711 HeCTaliOHApHUX MPOIIECiB Ha-
POJKEHHS SIK JKypHAJIBHUX CTaTeH, Tak 1 HAyKOBUX LUTAT; (M) Ui MPOLECIB emirpamii
KBaTiiKOBaHUX KaApiB («BIITOKY Mi3KiB»); (1) I ypaxyBaHHs BiKY )KypHAJIbHUX IIUTAT;

Y HCUXOMOMOPHIT chepi:

® CTYJCHT 3JJaTHUN BUKOHATH Ta OPOPMUTU OOUUCIIIOBATIBHY JIAOOPATOPHY pOOOTY
abo IHJWBITyadbHE PO3pPaxXyHKOBO-TpadiuHe 3aBHaHHS IIOAO MPOrpPaMHOI OOPOOKH
IEBHOI'O MAaCUBY 3aJaHMX BXIJHMX JIaHMX, 4YHCEIbHOIO BHM3HAuU€HHs, TIpadidHol
Bi3yaumizamii Ta HAyKOMETPUYHOTO BHTIYMAUeHHS PE3yJbTaTiB MAIIMHHOTO PO3B’S3aHHS
BUBUYCHOI JIETEPMIHICTMYHOI E€KOHOMIKO-AMHAMIYHOI MOJell HayKOBO-TEXHIYHOIO
PO3BUTKY CHUCTEMH HayKa-€KOHOMIKa, a TAKOXK ITOB’I3aHUX CITIBB1IHOIICHB JIJISl IBUKOCTI
3pOCTaHHs yCTAJIEHOr0 Ta HOBOTO HAYKOBOI'O 3HAHHS,

® CTYJCHT 3JJaTHUN BUKOHATH Ta OOPMHUTU OOUUCIIIOBATIBHY JIAOOPATOPHY pOoOOTY
abo IHJWBITyadbHE PO3pPAxXyHKOBO-TpadiuHe 3aBHaHHS IIOAO MPOrpaMHOI OOPOOKH
INEBHOI'O MAaCUBY 3aJaHMX BXIJHMX JIaHMX, 4YHCEIbHOIO BH3HAuU€HHs, TIpadidHol
Bi3yaumizamii Ta HAyKOMETPHUYHOTO BHTIYMAu€HHs Pe3yJIbTaTiB MAIIUHHOTO PO3B’SI3aHHS
OLTBIII CKJIAIHUX MaTEMATUYHUX CITIBBITHOIICHD JJIsI CTATUCTUYHUX ITPOIIECIB Ta PO3IO/Ii-
niB Ilyaccona, Kokca, lOma, I'piaByna-lOma, TIaycca-Ilyaccona, Bapinra, a Takox
HaYKOMETPUYHUX (PYHKIIH po3o1iTy HMOBIpHOCTI 3acTapiBaHHs, GYHKIIT pO3MOALTY cTa-
piHHS Ta QYHKIIII 3acTapiBaHHs HayKOBOi 1H(OpMaIlii;

® CTYJICHT 3/IaTHUN BUKOHATH Ta OOPMHUTH OOUHCIIIOBAIBHY J1TA00OPATOPHY POOOTY
abo 1HIUBIAyanbHE PpO3paxyHKOBO-rpadiyHe 3aBIaHHSA IIOA0 MNPOrpaMHOi 00pOOKH
NEBHOTO MAaCWBY 3aJaHMX BXIJHUX JIaHUX, YHCEIHHOTO BHU3HAUEHHS, TrpadidHol
Bi3yauslizauii Ta HAyKOMETPHUYHOTO BUTIyYMau€HHs pe3yJibTaTiB MAIIMHHOTO PO3B’sI3aHHS
HACTYIIHUX MMOBIpHICHO-CTaTUCTUUHUX MoJened: (a) Uil MeXaHI3MIB TeHeparil
HaykoBoi iH¢opmanii; (0) ans myOmikaniiiHoi TuHaMikH; (B) AJS €KCIIOHEHLIAIbHOTO
pocty Hayku; (T) Ui KIHIIEBOTO 4Yacy poOOTH MOCHIHMKA HaJ 3aJadyaMu 13 TEeBHOI
o0macTi JAOCHi/PKEHb; (1) s JWHAMIKM IMTYBaHHA MHOXKMHHM HayKOBMX cCTareil,
OITy0JIIKOBaHUX OJHOYACHO; (€) ISl HAYKOBHX >KypPHAJIbHUX LUTAT 13 AMHAMIKOIO MTOSIBU 32
3pa3KoM «CIUIIYUX KpacyHb»; (€) A HAyKOBHX KypHAIbHUX LIUTAT 13 IMHAMIKOIO MOSIBU
3a 3pa3KkoM «IaJarodyuXx 31poKk»; (3K) AJII CTOXAaCTUYHOIO IPOLECY CTApiHHSA Ta CMEPTI
HayKoBoi iH(opMarlii; (3) A HecTallloHApHUX MPOLECIiB HAPOPKEHHS AK KYypPHAIBHUX
cTaTei, Tak 1 HayKOBUX LMTaT; (M) JUIs MpoIeciB emirpaimii KBaji()ikOBaHMX KaJpiB
(«BIATOKY Mi3KiB»); (1) AJ1sl ypaxyBaHHs BIKY )KypHaJIbHUX ITUTAT,

YV koenimueniii cghepi:
CTYAEHT 31aTHUHI

® [POAEMOHCTPYBAaTH  pPO3yMiHHA  0a30BOi  TEPMIHOJIOTIi,  BIJMOBIJHOTO
MaTeMaTUYHOTO Ta KOMII IOTEpHO-aIrOpUTMIYHOTO (hopMasi3My, a TaKOK HayKOMETpHU-
HOI IMITJIEMEHTAIl{ 5K y 3a/1a4ax CTaTUCTUYHOT'O MOJIC/IIOBAHHS HAYKOMETPUYHUX MpoLie-
CiB XypHaJIbHOTO UTyBaHHs: (a1) h-innekcy [Mipia (Hirsch) i3 3acTocyBaHHIM pO3MOITY
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[MTapeto (Pareto) Biamoiano xo podoru 'mensens (Glianzel); (61) h-inaekcy [Nprra (Hirsch)
13 3aCTOCYBaHHAM EKCTpEMaJIbHOTO 3Ha4YeHHs I-i xapakrepuctuku ['ymbens (Gumbel);
(61) h-inmexcy Tipma (Hirsch) i3 3actocyBanusm posmnoginy Ipaiica (Price); (21) h-inaekcy
Ipma  (Hirsch) i3 3acrocyBanHsM  posmoainy  Ilyaccoma  (Poisson);
(01) 06poOKH 610TIOMETPHYHUX JAHKX 13 3aCTOCYBAHHIM y3arajJbHEHOIO 3BOPOTHOTO PO-
snoainy [aycca-Ilyaccona (GIGP=Generalized Inverse Gaussian—Poisson Distribution),
TakK 1y 3aja4ax BapialiiiHOro MoJIeJI0OBaHHS HAYKOBOI IPOYKTUBHOCTI: (@2) BapiamiitHOTO
xapakTtepy JiHrBictuyHoro 3akony Ilunda (Zipf); (62) BapiamiiiHoro mnpUHIUITY
Bonbimana (Boltzmann) 10 cTaTHCTUYHOTO ONMHUCY 3yCHIUISA HAYKOBI 3a SIOJIOHCHKUM
(Yablonsky); (62) HaykoMeTpuuHOi yYMOBM CTAaTHCTHUYHOI piBHOBard, iHQopmarmiiHOi
eHTpoIrii, iHhopMaIiiHOT «TeMIIepaTypr» Ta KyPHAIbHOI My O IiKaIiiiHOT HMOBIPHOCTI JJIs
TEPMOJIMHAMIYHOI CUCTEMH «JOCIHITHUK-HAYKOBa OpraHi3ais» 31 CTATUCTHYHOIO MEXaHi-
ko010 3a 3akoHoM [{unda-ITapero (Zipf-Pareto);

® TOSICHUTH OCHOBHI KOHIENTyalIbHI Ta OOYMCITIOBAIIbHI MPUHIMIIK K y 3ajadax
CTATHCTUYHOTO MOJICIIOBAHHS HAYKOMETPUYHUX IMPOLECIB KYPHATHHOTO IUTYBaHHS 13
3actocyBaHHsAM h-ingekcy ['ipiia, Tak i y 3amadax BapialliiHOro MOJEIIOBaHHS MPOIIECIB
HaYKOBOI e()eKTUBHOCTI Ta MPOAYKTUBHOCTI CHCTEMH «JIOCIITHUK-HAyKOBA OpTaHi3aIisy;

® JIOKJAJHO MPOJIEMOHCTPYBATH MPAKTUYHI 3HAHHS Ta PO3YMIHHS OCHOBHHX €TaIliB
PO3paxyHKOBO-O0YHCIIOBATILHOI MaTeMaTUYHOI pOOOTH 13 MOCTIAOBHOTO MOOYAyBaHHS
NPUKIAJIHAX MaTeMaTHYHUX MOJEIeH SK y 3aJadaXx CTaTUCTHYHOTO MOJICITIOBAHHS
h-ingekcy Tipma aas KypHaJbHOTO IMTYBaHHS, Tak 1 Yy 3aadax BapialliitHOro
MOJICTFOBaHHSI HAYKOBOI TPOAYKTHBHOCTI Ta €)EKTUBHOCTI TOCIITHUKA Ta OpraHi3allii;

® [POAEMOHCTPYBaTH  3arajbHe pO3yMiHHA, iH(OpPMAIifHO-HAYKOMETPUYIHE
BUTJIYMa4yeHHs Ta TEXHIYHO-COIIaJIbHI IMITTiKalii rpadiyHUX Ta YUCEIbHUX PE3yJbTaTiB
nporpamMHoi 00poOKM SK WMOBIpHICHO-CcTaTUCTHYHMX Moxeneir [lapero, ['ymOGens,
Ipaiica, ITyaccona, 'aycca-ITyaccona mis h-inaekcy [ipina, Tak i BapiaiiiitHux mojenei
[unda, LHunda-ITapero, bonpiimana Ta SI6I0HCEKOTO I HAYKOBOI «TEPMOJMHAMIKIDY
iH(hOopMaLiifHOT CUCTEMHU «HAYKOBEIlb-HAYKOBa OpraHizaiis»;

® JIOKJQJHO TPOJAEMOHCTPYBaTH 1HGOPMAIIHHO-TEXHOJOTIYHI 3HAHHS OO
MPAKTUYHOTO  BHKOPUCTAHHS  OOYHCIIIOBAIIBHUX  MOMJIMBOCTEH  CYYacCHHX  MOB
MporpaMyBaHHs Ta HASBHOTO BiJIKPUTOTO MPOTPAMHOTO 3a0€3MEUeHHS AJIS AOCHTIHKEHHS
Ta YUCEIHHOTO PO3B’sI3yBaHHs 3a]1a4 MPOTPaMHOi 0OpOOKU Ta KOMIT FOTEPHOI Bizyaizarii
BHUBUEHOTO KOMILJIEKCY SIK HMOBipHICHO-cTaTUCTHUHUX Mozened [lapero, ['ymbGens,
[paiica, [lyaccona, ['aycca-ITyaccona mis h-inaekcy [ipina, Tak i BapialliitHuX Mojeneit
[Munda, Hunda-Ilapero, bonbimana Ta SI0I0HCHEKOTO AT HAYKOBOI «TEPMOTUHAMIKI»
1H(hOpMaLIfHOT CUCTEMHU «HAYKOBELlb-HAyKOBa OpraHizaiis»;

6 agexmueniti cpepi
CTYJEHT 3aTHU:

® KPUTMYHO OCMMCIIOBATH JIEKUIHHUM Ta MO3aleKuiiHuil HaBYaIbHO-METOJANYHUN
MaTepiajl, apryMEHTYBaTH Ha OCHOBI BUBYEHOI'O TEOPETUYHOTO MaTepiany, IPaKTUYHO 3a-
CTOCOBYBaTH OOYHCIIOBAIbHI MOMJIMBOCTI CYYaCHHX MOB INPOrPaMyBaHHS Ta BIJIBHOTO
MPOrpaMHOro 3a0e3neveHHs i1 yac MoOyA0BH Ta MpH rpadiuHiil Bizyasizalii YnCeNIbHUX
pO3B’s3KiB sIK HMOBipHICHO-cTaTUCTHYHMX Mozenei [lapero, I'ymbens, Ilpaiica,
[Tyaccona, ["aycca-ITyaccona mis h-ingexcy ['ipia, Tak i Bapiarmiitaux moaeneit [umnda,
[Munda-ITapero, bonbimana Ta SI610HCHKOTO 17151 HAYKOMETPUYHOT «TEPMOJUHAMIKIY 1H-
dbopmariitHoT CUCTEMHU «HAYKOBEI[b-HAyKOBA OpraHi3allisy,

Y HCUXOMOMOPHIT chepi:
® CTYJICHT 3/IaTHUM BHKOHATH Ta 0()OPMHUTH OOUHMCIIIOBAIBHY J1JA0OPATOPHY POOOTY
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abo 1HAMBIAyaJlbHE pO3paxyHKOBO-rpadidyHe 3aBIaHHs IIOJ0 TMPOTPaMHOI O0OpOOKH
MEBHOTO MACHUBY 3aJaHUX BXIJHHX JAaHUX, YHUCEIBHOTO BU3HA4YCHHS, TpadidHOi
Bi3yaunizamii Ta HayKOMETPHUYHOTO BHTIYMAu€HHS PE3yJIbTaTiB MAIIMHHOTO PO3B’s3aHHS
K WMOBIpHICHO-cTaTHCTUYHUX Mojenei [lapero, ['ymGens, [1paiica, [lyaccona, I'aycca-
[Tyaccona mis h-ingekcy Dipma, tak i Bapiariiinux moxenei Iunda, Iunda-ITapero,
Bonbumana Ta SI6MOHCHKOTO Ui HAYKOBOI «TEPMOAMHAMIKMY» iH(MOpPMAaLiiHOI CHCTEMHU
«HayKOBEIlb-HAYKOBA OpTraHi3allis»;

YV koenimueniii cghepi:
CTYAEHT 31aTHUHI

® [IPOAEMOHCTPYBATH PO3YMiHHs 0a30BOi TEPMIHOIOTI{, BIIIOBIJHOTO MPUKIATHOTO
MaTEeMaTUYHOTO Ta KOMII IOTEPHO-aJIrOpUTMIYHOTO (hopMali3My, a TaK0K HAyKOMETpHU-
HOI IMIIJIEMEHTAIll y HACTYMHHUX 3a/Ja4ax HMOBIPHICHO-CTaTHCTUYHOTO MOJIEIIOBAHHS:
(2) HAYKOMETPUYHHUX TPOIIECIB €BOJIIONII HAYKOBOI MPOYKTUBHOCTI Ta Kap €PHOTO PYXY
HAYKOBIIS Y JOCITIIHUIBKIN CHIJIBHOTI PI3HOTO BIKY 13 3aCTOCYBAaHHSM PiBHSHHS THITY
®doxkkepa-Ilnanka (Fokker-Planck) BiamoBigno no pobit PomanoBa-Tepexosa (Romanov-
Terekhov); (0) BIUIMBY YHCENBHOCTI JOCHITHHUIIBKOI CIIJIBHOTH Ha €(QEKTUBHICTH
pPO3B’si3aHHs OUIBII CKIAAHUX HAayKOBUX MpoOJeM BIAMOBIAHO A0 poOIT SI0I0HCHKOTrO
(Yablonskii), Baruepa-Jleitnecnopda (Wagner-Leydesdorff), Crixe (Stichweh) mist
CKJIQJIHOCTI HAyKOBOT OpraHizaiiii; (B) OLIHKH SIKOCTI TAKUX JUCKPETHUX HAYKOMETPUUHHUX
MIPOIIECIB SIK pe/IaKIliiiHa poOoTa Ta aKTHBHICTh PEIICH3CHTA, a TAKOXK IMOIIUPEHHS CUTHAIIIB
VIOPaBIiHHSA Y HAYKOMETPUYHHUX MPOIIECaX CYYaCHOTO HAYKOBOTO MEHEKMEHTY B paMKax
3aCTOCYBaHHA OiHApHUX PErpeciiiHuX MOJeNei, JoriT-Mo1eNnel, MOAeeH MOPsIKOBOI pe-
rpecii, perpeciitnoi Mmozeni [lyaccona ta y3aransHenoro posnoainy Lunda mist mporpam-
HOT 0OpPOOKH KaTeropiiHO-sSKICHUX Ta TUCKPETHUX JaHUX BiIIMOBIAHO 10 poOiT Jlemaxra-
Enrensca (Deschacht-Engels), Ban Jlanena-Xenkenca (Van Dalen-Henkens), @ennepke
(Fedderke), Poxaua (Rokach), €xcena (Jensen), Bakkapi (Vakkari), Earensca (Engels),
Cina (Sin), A66aci (Abbasi), Bontepca (Walters), bBopumana-Jlaniesnst (Bornmann-Daniel),
a Takox bapikaka-Po0incona (Barjak-Robinson);

® TOSICHUTH OCHOBHI MPUHIIMITY CTATUCTUYHOTO MOJAETIOBAHHS JUIS (2) HAYKOMETPH-
YHUX TPOLECIB €BOJIOLIT HAyKOBOI MPOJYKTHBHOCTI Ta Kap’€pHOTO pPyXy HAyKOBIIS;
(0) BIUIMBY YHMCENBHOCTI TOCTIAHUIIBKOI CIIUTBHOTH Ha €()eKTUBHICTh PO3B’SI3aHHS 3a7adY;
(B) AMCKPETHUX HAyKOMETPUYHUX MPOLECIB aKTUBHOCTI PEJIaKTOPIB Ta PELIEH3EHTIB,;

e JIOKJIa/IHO IPOJIEMOHCTPYBATH NMPAKTUYHI 3HAaHHS OCHOBHHUX €TaIliB PO3PaxyHKOBO-
00YMCITIOBAJIBHOT MaTeMaTHYHOT POOOTH 13 MOCIIJOBHOIO MOOY/IyBaHHS HACTYITHUX HMO-
BIpHICHO-CTaTUCTUYHUX MOJIEJIEH: () HAyKOMETPUYHHX MTPOLIECIB €BOJIOLIT HAYKOBOI ITPO-
JTYKTUBHOCTI Ta Kap’€pHOT0 pyXy HaykoBls 3a PomanoBum-TepexoBum Ta PoKkepoMm-
[Tnankom; (0) BIIWBY YHMCETBHOCTI JOCHITHUIBKOI CHIIBHOTH Ha €(QEeKTUBHICTh
po3B’si3aHHA 3a1a4 3a S6noHcekuM, Baruepom-Jleitnecnoppom, Crixse; (B) AMCKPETHUX
HayYKOMETPUYHUX TIPOLECIB AaKTUBHOCTI PENAaKTOpPIB Ta pEIEeH3eHTIB 3a JlemaxToM-
Enrenscom, Ban Jlanmenom-XenkenconoMm, ®dennepke, Pokauem, €ncenom, Bakkapi,
Enrenscom, Cinom, A66aci, Bonrepcom, bopumanom-/lanienem, bapxxakom-PoGincoHOM;

® [POJAEMOHCTPYBaTH  3arajbHe pO3yMiHHS, iH(pOpMaIiifHO-HAyKOMETpUYHE
BUTJIIYMa4yeHHs Ta TEXHIYHO-COIlIaJIbHI IMITIIKalli rpadiyHUX Ta YUCEIbHUX PE3yJIbTaTiB
mporpaMHOi OOPOOKM HACTYIMHUX HMOBIPHICHO-CTATUCTHYHUX MOJIENEH: (2) HAyKOMETpHU-
YHUX TMPOIIECIB €BOJIOLII HAyKOBOI MPOJYKTHBHOCTI Ta Kap €pHOTO PyXy HayKOBIS;
(0) BIUIMBY YMCENIBHOCTI JIOCIIIHUIIBKOI CIIJIBHOTH Ha €(PeKTUBHICTh PO3B’A3aHHS 3a]1a4;
(B) IUCKPETHUX HAYKOMETPUUYHUX MIPOLIECIB aKTUBHOCTI PEJaKTOPIB TA PELIEH3EHTIB;

e JIOKJQJHO TPOAEMOHCTPYBaTH 1HGOPMAIIHHO-TEXHOJOTIYHI 3HAHHS 1100
NPAaKTUYHOTO  BUKOPUCTAHHS  OOYMCIIOBAIBHUX  MOXKJIHMBOCTEM CY4YacHHX  MOB
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IpOrpaMyBaHHS Ta HAABHOTO BIJIKPUTOTO NMPOrPaMHOTO 3a0€3NeUeHHS ISl TOCITIKESHHS
Ta YUCENLHOTO PO3B’A3yBaHHs 3a/1a4 IPOrpaMHOi 0OpOOKH Ta KOMIT IOTEpHO] Bi3yaizarii
BHUBYCHOTO KOMIUIEKCY HACTYITHMX HMOBIPHICHO-CTaTUCTUYHUX MOAEJEH: (a) HayKOMeT-
PUYHUX MPOIIECIB €BOJIOLII HAYKOBOI MPOJYKTUBHOCTI Ta Kap’ €PHOTO pyXy HAyKOBLS y
JIOCJIITHUIIBKIA CHUTBHOTI PI3HOTO BIKY 13 3aCTOCYBaHHsM piBHSHHS Tuiy Dokkepa-
[Tnanka; (0) BIUIMBY YMCENBHOCTI TOCTIAHUIBKOI CIIUIBHOTH HAa €(eKTHBHICTh Ta CKJIaJ-
HICTh PO3B’sA3yBaHNX HAYKOBUX 33/1a4; (B) JUCKPETHUX HAYKOMETPHUYHUX MPOLIECIB aKaie-
MI4HOT aKTUBHOCTI PEIaKTOPIB Ta PELIEH3EHTIB MI>KHAPOIHUX KYPHAIB,;

6 aghexmugHitl cghepi CTYACHT 3IaTHUM:

® KPUTUYHO OCMUCITIOBATH JICKI[IHHUI Ta MO3aNCKI[IHHII HaBYAITBHO-METOINIHUN
MaTepiajl, apryMEHTYBaTH Ha OCHOBI BUBYEHOI'O TEOPETUYHOTO MaTepiany, IPaKTUYHO 3a-
CTOCOBYBAaTH OOYHCIIOBAIbHI MOMJIMBOCTI CyYaCHHX MOB IPOTPaMyBaHHS Ta BIJIBHOTO
MIPOrpaMHOTO 3a0e3MeUeHHs 1] Yac Mo0y10BU Ta MpH TpadivHiil Bizyasizallil YMCcCeIbHUX
PO3B’SI3KIB HMOBIPHICHO-CTATUCTUYHHX 33724 JUIsl MOJICIIIOBAHHS HACTYITHUX HAYKOMET-
PUYHUX MPOLIECIB: (@) €BOIIOLIT HAYKOBOI MPOAYKTUBHOCTI Ta Kap €PHOTO pyXy HayKOBIIS;
(0) BIUIMBY YHCEIBHOCTI IOCTITHHIBKOI CIITPHOTH Ha €(QEeKTUBHICTH pPO3B’SI3aHHS
CKJIQJIHUX TEXHIYHUX 3a7ad; (B) IUCKPETHHX IPOILECIB MPUUHATTS OCTATOYHHMX DPIIICHb
YIPOJIOBK aKaIEMIYHOT aKTHBHOCTI PEIaKTOPIB Ta PELIEH3EHTIB HAYKOBHUX JKypHAIIB;

Y HCUXOMOMOPHIU cepi:

® CTYJICHT 3JaTHUA BHKOHATH Ta OOPMUTH OOUHCITIOBAIBHY JIA00pAaTOPHY POOOTY
abo 1HAUBigyaJdbHE pO3paxyHKOBO-rpadiuHe 3aBHaHHS IIOAO MPOrpaMHOI OOPOOKHU
NEBHOTO MAaCHBY 3aJaHMX BXIJHUX JaHHWX, YHCEIBHOTO BHM3HAYCHHA Ta TpadidHoi
Bi3yanizalii pe3ynbTariB po3B’s3aHHS HMOBIPHICHO-CTaTUCTUYHUX 33]a4 MPUKIATHOTO
KOMIT FOTEPHOTO MOJETIOBAaHHS HACTYIHUX HAyKOMETPUYHHMX MpOIECiB: (a) €BOFOMLii
HAyKOBOi MPOAYKTUBHOCTI Ta Kap €pHOrO pyXy HayKoBls; (0) BIUIMBY YHCEIBHOCTI
JOCITITHUIBKOI CIIJTBHOTH Ha €(EeKTHBHICTh PO3B’S3aHHS CKIAJHUX TEXHIYHUX 3a/1ad;
(B) IOMCKpETHHX MpPOIECIB NPUHHATTA OCTATOYHMX pENAKIIMHUX pIlIeHb YHOPOJOBX
aKaJeMI4HOI aKTUBHOCTI PEAAKTOPIB Ta PELEH3EHTIB MIXXKHAPOAHUX HAYKOBUX >KYPHAJIIB;

YV koenimueniti cghepi CTyAEHT 3AaTHUIA:

® [IPOAEMOHCTPYBATH PO3YMiHHs 6a30BOT OHTOJIOTTYHOI TEPMIHOJIOTIT, B1IOBITHOTO
MaTeMaTUYHOTO Ta KOMII IOTEpHO-aJITOPUTMIYHOTO (opmanizMy, a TaKOoX MPaKTUYHOI
IMIUJIEeMEHTallli HACTyMTHUX OHTOJIOTTYHUX KOHIIETIII Ta CIiBBIIHOIICHb Yy 3aCTOCYBaHHI
J0: (a) cyyacHUX 1HXEHEPHUX MIIXOIB 1100 CTPYKTYPYBaHHS HAyKOBUX 3HaHb 3a7JId
MOBTOPHOTO BUKOpUCTaHHS (structuring knowledge for reuse); (6) cTpykTypHO-JIOTI4HOTO
3MicTy (itocoPCchKuxX Ta iIHPOPMAIIITHIUX OHTOJIOTIH Ta TX CKJIaIOBUX YACTHUH; (B) CIIEKTPY,
kinacudikanii, popmMarbHUX MoJeneil Ta BIACTUBOCTEH OHTOJIOTIH; (') MpaBUI JIOTIKU
npupoaHbOi MOBH (natural language) 3a/71s1 SIKICHOIO OMMCY OHTOJOTIH; (/1) CHHTaKCUCY
(syntax), aromapHux hopmya (atomic formula), ynapaux npeaukartis (unary predicate) Ta
CEMaHTHKHU (semantics) MOBH JIOTiKH mpeaukaTiB mepmroro nopsaky (FOL = first order
predicate logic); (e) rpadiunoi FOL-Bi3yamni3aliii i3 BUKOPUCTaHHSM Jliarpam KiaciB yHi(i-
koBaHoi MoBu MmojemtoBanHs (UML class diagram); (€) 00’€KTHO POJILOBOTO MOJECIIO-
BaHHs (Object-Role Modeling) FOL-cemanTuku; (k) BAKOPUCTAHHS aBTOMATHU30BaHHUX
00YHMCITIOBAYIB JIOTTYHUX BHPa3iB (Ha MPUKJIa/Ii 3aCTOCYBaHHS OH-NaiH cuctemu Tree Proof
Generator, https://www.umsu.de/trees/ ); (3) BAKOPUCTaHHS MOB OIHCOBOI JIOTiKH
(DL = Description Logic) mns 3miliCHEHHS OOYHCIIOBAIHLHOI OOpPOOKH OHTOJIOTIH;
(1) omaHyBaHHSI CHMHTAaKCHCOM Ta CeMaHTHKolo cimeiictBa DL omucoBux norik ALC
(ALC = Attributive (Concept) Language with Complements = Attributive Language with
Concept negation); (i) 3aCBOE€HHSI CHHTAKCHCY Ta CEMaHTUKH cimeiicTBa DL ommcoBux no-
rik SROIQ(D) B koHTEKCTi BUKOpUCTaHHs oHToJoriyHoi MoBu OWL 2 DL,
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® T[OSICHUTH OCHOBHI KOHLENTYaJIbHI Ta OOYHCIIOBANbHI NPUHIUIIA aBTOMAaTHU30Ba-
HOT'O BUKOHAHHS JOKa3iB IIJISXOM 3a0e3MeueHHs] BUKOHYBAHOCTI; HaSBHOCT1 BKIIIOUEHHS;
Y3TOPKEHOCT] Ta TepEeBIPKH MPAaBAUBOCTI €K3EMIUISIPY JOTTYHOTO TBEP/PKEHHS B pamMKax
3aCTOCYBaHHS OOYMCITIOBAIBHUX MOTYKHOCTEH hopmanbanx cemanTuk FOL, DL, ALC Tta
SROIQ(D) cimeiicTB MOB MpeCTaBICHHS 3HAHb ISl IPOSKTYBAHHS OHTOJIOTIH;

® JIOKJAJHO MPOJEMOHCTPYBATH MPAKTUYHI 3HAHHS Ta PO3YMiHHS OCHOBHHUX €TaIliB
PO3paxyHKOBO-00UHCITIOBAIBHOI pOOOTH 13 MOCITIOBHOTO OOy AyBaHHS (popMaIbHUX Ce-
manTuk cimeiicte FOL, DL, ALC Ta SROIQ(D) noriyaux MOB IpeACTaBICHHS 3HAHb,

® [IPOAEMOHCTPYBATH 3arajbHe po3yMiHHs, rpadiune UML-nipencraBienns, joriune
BUTJIYMa4yeHHsI Ta JI0IaTKOBY aBTOMATH30BaHy MAIIMHHY MEPEBIPKY Pe3yJbTaTiB Mporpa-
MHOT 00poOKku popmanbaux ceMaHTHK cimeiictB FOL, DL, ALC ta SROIQ(D) noriuaunx
MOB MpECTaBICHHS 3HaHb JJi MOOYA0BU Ta MPOEKTYBAHHS OHTOJIOTIH;

e JIOKJIAJIHO TMPOJEMOHCTPYBaTH 1H(OPMAIIMHO-TEXHOJOTIUHI 3HAHHS  IIOJ0
NPaKTUYHOTO BUKOPUCTAHHS O0YHCIIOBAIBHUX MOXKIMBOCTEH (OPMaTIbHIX CEMAHTHUK Ci-
meticte FOL, DL, ALC ta SROIQ(D) cyuacHHX JIOT1YHHX MOB NpEACTABICHHS 3HAHb Ta
HasIBHOTO BIJKPHUTOTO TMPOrpaMHOr0 3abe3nedeHHs ajis mporpamuoi oopobku, UML-
MPEJICTaBICHHS, 00 €KTHO POJILOBOIO MOJIEIIOBAaHHS, HAOYHOI Bizyamizalli AepeBaMu 1
rpadamMu Ta TPOrpaMHOi IMIUIeMeHTalii (OpMaTbHUX JIOTIKO-MHOKHHHHUX MOJIENIeiH
KOMIT IOTEPHUX OHTOJIOTIH 13 JOKJIAJHUM BUTIIyMAu€HHSM OJIep>KaHUX PE3YJIbTaTiB;

6 aghexmugnitl cghepi CTyACHT 31aTHUM:

® KPUTMYHO OCMMCIIIOBATH JIEKUIHHUM Ta MO3aleKuiiHui HaBYaIbHO-METOAUYHUN
Mmarepiall, apryMeHTyBaT Ha OCHOBI BUBYEHOT'O TEOPETUYHOTO MaTepiany, MPaAKTHIHO 3a-
CTOCOBYBAaTH OOYHMCIIIOBAIIbHI MOXKIUBOCTI (popmanbHuX cemaHTHK cimeiictB FOL, DL,
ALC ta SROIQ(D) cydacHuX JOTIYHUX MOB TPEICTABICHHS 3HaHb TA HASBHOTO BiJKpHU-
TOTO TIPOrpaMHOro 3a0e3medeHHs s mporpamHoi oOpoOku, UML-nipeacraBnenHs,
00’€KTHO pOJILOBOTO MOJIEIIOBAHHS, HAOYHOI Bi3yami3auii JgepeBamu 1 rpadamu Ta
IPOTpaMHOI IMIUIEMEHTAIlil (GOpMaTbHUX JIOTIKO-MHOXXMHHUX MOJEIeH KOMI IOTEPHUX
OHTOJIOT'IH 13 IOKJIa/IHUM BUTIYMaYeHHSIM OJEp>KaHUX PE3YIIbTaTIB;

Y HCUXOMOMOPHIU chepi:

® CTYJEHT 3J]aTHUH BUKOHATH Ta OPOPMHUTU OOUUCIIIOBATIBHY JIAOOPAaTOPHY pOoOOTY
abo 1HJUBITyaJIbHE PO3PaxXyHKOBO-TpadiuHe 3aBlaHHS W00 MPAKTUYHOTO 3aCTOCOBY-
BaHHS OOUYMCIIIOBATILHUX MOXJIMBOCTEH (opmanbHuX cemaHTuk cimeiicts FOL, DL, ALC
ta SROIQ(D) cyuacHuX JIOT1YHMX MOB TpPEJCTaBICHHS 3HAHb Ta HASIBHOTO BIAKPUTOTO
IporpaMHOro 3abe3nedyeHHs A nporpaMHoi 06pooku, UML-npencraBnenHs, 00’ eKTHO
pOJILOBOTO  MOJIENIOBAaHHS, HAO4YHOI Bi3yami3amii jgepeBamu 1 rpadamMu  Ta
IPOTpaMHOI IMIUIEMEHTAIil (GOpMaTbHUX JIOTIKO-MHOXXHHHUX MOJEIEeH KOMI IOTEPHHUX
OHTOJIOT'1H 13 IOKJIaIHUM BUTIYMayeHHSIM OJIEpKaHUX PE3yJIbTaTIB;
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YV koenimueniil cghepi:
CTYAEHT 31aTHUHI

® [POJIEMOHCTPYBATH PO3yMiHHS 0a30BO1 TEPMIHOJIOTII Ta HACTYITHUX O3HAYEHb Y T'a-
Jqy3i NTUHAMIKH, YIPaBIiHHA Ta onTuMi3aiii auHamivHuX cucteM: (a) pazoBa 3MmiHHA;
(0) xepyrouya 3MiHHA YIpaBIiHHS; (6) OOMEKEHHSI Ha BEIMYMHH (Pa30BUX Ta KEPYHOUHX
3MIHHHX YIpaBIiHHS, (2) 00JacTh 3HAUYCHD JOMYCTUMUX KepyBaHb; (0) KepoBaHa TUHAMI-
YHAa CHCT€Ma BH3HAYAJbHHUX JHM(epeHLiaJbHUX PIBHAHB 13 PO3IMKHEHHM KOHTYPOM




Tema

3MiCT IPOrpaMHOro pe3yJIbTaTy HaBYAHHS

peryioBaHHs; (e) MOYaTKOBI Ta KIHIEBI YMOBHM Ui KpaioBoi 3amadi; (¢) MHOXHHA
MOYJIMBUX TPAEKTOPIH, 110 BUXOATH 13 MOYATKOBOI TOUKHU (ha30BOI IUIOMIMHU JJIS PI3HUX
JONYCTUMHUX 3HA4YCHb KEPy4Yol 3MiHHOI yrpaBiiHHs; (o) mpsMa 3amada KepoBaHOI
JIMHAMIKK;, (3) oOepHEeHa (3BOPOTHA) 3ajaya KepoBaHOI JWHaMiku; (u) KpalioBa 3ajada
KepoBaHOI nuHaMiky; (i) onmTuManbHa (OnTUMI3alliiiHa) KpaioBa 3aja4ya KepOBaHOI AMHA-
Miky; (i) ONTUMAaJIbHE 3a MBUAKOIIEI0 KepyBaHHS; (k) MiHIMI30BaHUI (YHKIIIOHAT SIK ITi-
JTH0Ba (DYHKIIIS Ta SIK KPUTEPid SAKOCTI JOCIHIHKYBAHOTO TEXHOJIOTIYHOTO TIPOIIECY;

® IPOJAEMOHCTPYBATH PO3YMIHHS BiIIIOBITHOTO MPHUKIIAJIHOTO MATEMAaTUYHOTO, CHC-
TEMHO-IMHAMIYHOTO Ta KOMII foTepHO-anroputmiunoro Modelica-popmanizmy, a Takox
akay3aibHOi JModelica.org, Optimica ta Pyplot ki6ep-dizuunoi iMmrmiemenTarii y mpomMu-
CJIOBO-TIPAaKTUYHUX 33]adaxX JTUHAMIKH, YIIPABIiHHs, aBTOMATHU3alii Ta MyJIbTU-KpUTEpia-
JILHOT 1HKEHEPHOI OnTUMI3allii 6araToMacoBUX KEPOBAHUX JMHAMIYHUX CHUCTEM;

® TIOSICHUTH OCHOBHI IIPHUHIIMITN aKay3adbHOTO KiOep-(}hi3nyHOTO MOJICTFOBaHHS 13 3a-
crocyBanHsAM Modelica-moaiouux moB JModelica.org, Optimica ta Pyplot;

e JIOKJIQ/IHO TIPOJIEMOHCTPYBATH MPAKTUYHI 3HAHHS METOJIUKH, aJITOPUTMY Ta OCHO-
BHUX €TalliB PO3PaxyHKOBO-OOYMCITIOBAILHOI MPUKJIAIHOI MaTeMaTH4HOi poOOTH 13
MOCTIIOBHOTO TOOYIAyBaHHS HAWMPOCTIIINX aKay3aJbHO-ONTUMI3AIIMHUX MOAeNeH y
raiy3i JUHAMIK{, YIPaBIiHHS Ta ONTHUMI3alii KepOBaHUX JUHAMIUYHUX CHCTEM B paMKax
IPUKIATHOTO KOMII IOTEPHOTO PO3B’si3aHHS OOEPHEHUX KpahloBHX 3a7ad ONTUMAJIbHOI
HIBHJIKO/Iii METOJIOM HEJNIHIHHOTO MPOrpaMyBaHHS IIJISIXOM 3aCTOCYBaHHS OOYHCITIOBAITb-
HUX MOKIIMBOCTeH Oe3kormroBHOTO [13 JModelica.org i3 posmupennsm Optimica;

® [IPOAEMOHCTPYBATH 3aralibHe PO3yMiHHS, 1H)KEHEPHO-TIPAKTUYHE BUTIyMadCHHS
Ta TEXHIYHO-TIPUKJIAJHI IMIUTIKAIil oAep)KaHUX TpadiyHUX pe3yibTaTiB YHUCEIHHOTO
MO/ICITIOBAHHS B PAMKax MPOTpaMHOT 00pOOKH aKkay3albHUX ONTHMI3aIifHIX MOJeNeH Ke-
pPOBaHUX JUHAMIYHHX CHCTEM B KOHTEKCTI BUKOHAHHS MIOYaTKOBUX Ta KIHIEBUX YMOB Ke-
poBaHOrO pyxy, TpadidHOi Bizyamizaimii HASBHOCTI TOYOK TNEPEKIOUCHBb, MEPEBIPKH
BUKOHAHHSI Ta JOTPUMaHHS OOMEXeHb Ha (a3oBi 3MiHHI Ta Ha 3MiHHI yNpaBIiHHS, a
TaKOX TpadivuHOi OIIHKH SIKOCTI 0I€PKaHOTO MPOIIECY ONTUMAIBHOTO YIPABITiHHS;

6 agexmueniti cpepi

CTYAEHT 3/IaTHUM:

® KPUTUYHO OCMHCIIIOBATH JICKI[IWHUN Ta MO3aJEKIINHUI HaBYaIbHO-METOAMYHUMA
Mmarepiall, apryMeHTyBaTl Ha OCHOBI BUBYEHOT'O TEOPETUYHOTO MaTepiaiy, MIPaKTUYHO 3a-
CTOCOBYBAaTH OOYMCIIOBAJIbHI MOXJIMBOCTI CydacHUX akay3aibHUX Modelica-moaionux
MOB ONTHUMI3aliliHOro Kibep-(pi3uuHOro mNporpaMyBaHHA Ta BUIBHOTO IPOrpPaMHOIO
3a0e3neuenHs JModelica.org, Optimica ta Pyplot nig yac noGy1oBu Ta rnpu rpagivsiii Bi-
3yasizanii 4uCeIbHUX PO3B’sI3KIB O0EPHEHUX KPaHOBMX 3a]lad ONTHUMAJIbHOI MIBUAKOMIIT
JUTISL OITUMI3ALIMHIX MOJIeJIel 0araToMacoBHX KEPOBAHUX JUHAMIYHUX CHCTEM;

Y NCUXOMOMOPHITL cghepi:

® CTYJICHT 3/IaTHUN BHKOHATH Ta OOPMHUTH OOUHCIIIOBAIBHY J1TA00PATOPHY POOOTY
abo0 1HJAMBIAyaJlbHE pO3paxyHKOBO-TpadidHe 3aBIaHHs IIOJ0 MPOTPAMHOI OOpOOKH
aKay3aJbHOI ONTUMI3aIitHOT MOJIeli KEpOBaHO1 AWHAMIYHOI CUCTEMH 13 PO3IMKHEHUM KO-
HTYpPOM DETyJIIOBaHHs, YMCEIbHOTO BU3HAUYEHHA Ta rpadiuHoi Bizyasizalii pe3yJibTaTiB
PO3B’s13aHHS 00EPHEHUX KPaOBHX 3a/1a4 ONTHUMAJIbHOI IIBUIKOAIT B paMKax MPHUKIATHOTO
KOMIT FOT€PHOT'0 MOJIETIOBaHHS aBTOMAaTH30BAHUX KEPOBAHUX MPOIIECIB Ta CUCTEM;




I [TPOI'PAMA JIUCHUIUIIHU ITOH/L

3.1.
TEMaMHU

[enna ¢gopma napuanus — IOH/{

Posmozin o6csary muctumniau [IOH]] 3a Bumamu HaBUaabHUX 3aHATH Ta

Po3noain o6csary HaBuyaibHUX roauH auciuiuiinu «Ilporpamna o6podka
HAYKOBHX JOCJTIIKeHb» 32 BHIAMHU HABYAJIbLHUX 3aHATHL /I JeHHOI ¢dopMu

HAaBYaAHHA Mac€ H&CTYI’[HHﬁ BUTJIAA:

B/l HABYATBHIX 3aHSTH Po3nozain Mixxk yaOOBUMH THKHIMHU
abo KOHTPOJIXO 1 2 3 4 5 6 7 8 9
JI — Jlexii 2 2 2 2 2 2 2 2 2
I1. p. — [IpakTiyni podotu| 1 1 1 1 1 1 1 1 1
J1.p. — JIabopaTtopui poboty| 0 0 0 0 0 0 0 0 0
Cam. poOoTa 6 6 6 6 6 6 6 6 6
Kontp. pobotu KP1 KP2
Monymni MoayJas 1 MoayJsb 2 MoayJnb 3
[1P3 1P6 [1P7 | ITIP8 | ITP9
BK | ITP2 | I[TP4 gllzg gllzg 1;[31)37 [1P8 | I1PY [[1P10
ITP1 | TIP3 | 131 2 | 133 | 34 134 | I35 | 136
KonTpons o Mmoxymto [P21 131 | 132 133 ] 134 | I35 1351 136 1 137
131 | 132 | I33 34 | 135 | 136 136 | 137 | I38
132 | 133 | 134 35 | 136 | 137 137 | 138 | I39
IC31|IC31| KP1 103111031 | xp2 138 | 139 |1310
IC31 IC32[IC32 |IC32
1C32
B/ HaBYaIBHHX 3aHATH Po3nonin Mixk yaO00BUMH THXKHIMU
abo KOHTpOIIO 10 11 12 13 14 15
JI — Jlexmii 2 2 2 2 2 2
I1. p. — IlpakTruni poboTu 1 1 1 1 1 1
J1.p. — JlJaboparophi poboTu 0 0 0 0 0 0
Cawm. poboTta 6 6 6 6 6 6
KonTp. pobotu KP3 KP4
Monymi Mona. 3 Monayas 4




[IP10 | [IP11 | IIP13 | IIP14
mmeil | mei2 | 114 | meis gg}g gﬁ}i
137 | or13 | P15 | mPie6
P18 | IIP18
138 138 138 | mp17
P19 | TIP19
KoHTposib 1o Moty 139 139 139 39 1 1310 | m11
310 1310 | 1310 | 310 | 150 | 1315
BI1 | BIL | BI | BIL | o0 | by
KP3 | B12 | B12 | B2 | Coo | o)
1c32 | 1¢33 | 1033 | 1033

BK — Bxignuii koHTpOk; JI — Jlekmis; [TP — mpaktuuna pobota; JIP — mabopa-
topHa pobdoTa; KP — xonTpoipHa poboTa; I3 — inauBiqyanbHe 3aBaadHs; M — MOy IIb;
IC3 — inmuBigyaspHE CAaMOCTIMHE 3aBIaHHS.

3aouyna ¢gopma HaBuyanusa — [IOH/{

OHII 174Mmu nepenOayae HaBYaHHS CTYJICHTIB JIMIIIE JICHHOT (hOPMU HABYaHHS 1
He nepedavae HaBYaHHsI CTYJICHTIB 3204HO1 (popMU HaBYaHHS. Tomy po3no/iii oocsry
muciuiuiinn - «[IlporpaMmHa  o0po0ka HAYKOBUX JAOCTIIKEHB)» 32 BWIAMH
HABYAJbLHUX 3aHATH /TSI 32049HOI (h)OpMM HABYAHHS HABEJICHO HIDKYE:

B/ HaBYaIBHHX 3aHSTH Posnoain Mixk yuO0BUMH THXKHSIMU
abo KOHTPOJIIO 1 2 3 4 5 6 7 8 9
JI — Jlekmmii 0 0 0 0 0 0 0 0 0
I1. p. — [Ipaktiuni po6otu| 0O 0 0 0 0 0 0 0 0
J1.p. — JIabopaTtopui poboty| 0 0 0 0 0 0 0 0 0
Cawm. poboTta 0 0 0 0 0 0 0 0 0
Kontp. pobotu KP1 KP2
Monymni Moayas 1 MoayJsb 2 MoayJn 3
I1P6
I1P3 ITP7 | TIPS | ITP9
BK | ITP2 | ITP4 gllzg gllzg 1;[;)37 I1P8 | ITP9 [ITP10
ITP1 | TIP3 | 131 2 | 133 | 134 134 | 135 | 136
KonTposns o Moyt P2 | 131} 132 133 | I34 | I35 1351 136 {137
131 | 132 | I33 34 | 135 | 136 136 | 137 | I38
132 ] 133 | I34 135 | 136 | 137 137 | 138 | 139
IC31|IC31| KP1 103111031 | xp2 138 | 139 |I310
IC31 IC32|1C32|IC32
I1C32
B/ HABYAIBHHX 3aHATH Posmozin Mk y400BUMH THKHAMH
200 KOHTPOIIO 10 11 12 13 14 15




JI — Jlekmi 0 0 0 0 0 0
I1. p. — [IpakTiuni poOOTH 0 0 0 0 0 0
JL.p. — JlabopatopHi poOoTH 0 0 0 0 0 0
Cam. poboTa 0 0 0 0 0 0
Konutp. pobotn KP3 KP4
Monymi Mopa. 3 Moayanb 4
I[1P10 | ITP11 | IIP13 | IIP14
I1P11 | IIP12 | IIP14 | IIPIS gg}g gg}g
137 [1P13 | IIP15 | IIP16
138 138 138 I1P17 HP18 1 1IP18
[1P19 | TIP19

Kontposs 1o Moy 139 139 139 139

KP3 | 1312 | 112 | 1312 | S0 | [5ad

1C32 1C33 IC33 | 1C33

BK — Bxignuii koHTpoib; JI — Jlekuis; [TP — npaktuuna pobota; JIP — naGopa-
TopHa pobota; KP — konTpoisHa pobota; I3 — inauBiyanbHe 3aBaaHHs; M — MOy JIb;
IC3 — inguBiAyanbHe caMOCTIHE 3aBIaHHS.

Po3nmonia  o6csary nucuurmiinu - «I[IporpamHa o0po0ka HayKOBHX
AOCJIIIZKeHb» 3a_TeMaMM HABYAJbHUX 3aHATH [JI1 AECHHOI Ta 3a04HOI_(opmu
HABYAHHS HaBejieHO HIbkue, ne JI — nekiii, [1 (C) — mpakTuyHi (ceMiHapChKi) 3aHSTTS,
JIa6 — mabGoparopHi 3auartsa, CPC — camocriitHa po6oTa CTy/I€HTIB!

Posnoin 3a remamu ta
HaiimenyBaHHS pOo3aiIiB, TEM Ta CEMECTPOBHX 3a BHUIAMU 3aHATh

aTecTaliil 3 TUCLMILIIHU o AynuropHi 3a- | Camoct
«IIporpamua 06poOka HAYKOBUX JOCIIIIKCHbY 2 HSITTS poboTa
JUUTS ICHHOI Ta 3204HOI (DOPMH HABYAHHSA 5 ol - o o &

. p— e

sl 5lgl 2| 5 :

A | % o Al 7

13) O = (o 3} .

m| B = |/ ;

3micTroBuii IOH/ Moayas 1:
HaykomeTpuyHa 1MHaMika, IPOAYKTHBHICTh, AKICTH
Ta e)eKTUBHICTh HAYKOBHX I0CJIiIKEHb

Tema l. Haiibinbin po3MOBCIOMKEHI  HAYKO-

METPUYHI IHAEKCH Ta IHIUKATOPH JUI CTATUCTHY- | I AeHHOi GopMH HABYAHHS
HOT OWIHKK 4YacoBoi JauHaMiku pocmianuiekoi| 75115 1 [0 ]o05| 6 | 6
e(eKTUBHOCTI 1HIMUBIAYaJbHOTO HAYKOBIS Ta iX




nporpaMHa peanizailisi B HAyKOMETPUYHUX 0azax

Jlns1 3a04HO1

DOPMHU HABYAHHSA

Scopus Ta Web of Science.

0

0

0

0

0

010

Tema 2. JlomaTkoBi HayKOMETPUYHI 1HACKCH Ta

1HIUKATOPU JIJI1 CTAaTUCTUYHOI OIIHKK e(DeKTHUB-

Jli1s1 nenHol dopMu HAaBYAHHA

HOCTI Ta pIBHA SK HAyKOBUX BHJIaHb, TaK 1

HayKOBO-JIOCITHUX oprasi3arii Ta ix

porpaMHa peasisailisi B HAyKOMETpUIHHUX 0azax

Scopus Ta Web of Science.

7511511 |]0|05]| 6|6
J111s1 3a0uHOl hopMy HABYAHHS
0 0 010} O 0O

Tema 3. YacToTH1 Ta paHTOBI MiAXOAN KIACUYHOL

CTaTUCTUKU JO HAYKOMETPUYHOI'O aHaji3y edek-

Jli1s1 nenHol dopMu HAaBYAHHSA

TUBHOCTI HAyKOBO-JOCIIHOI MiSUTBHOCTI Ta iX

IpaKkTUYHA peasizaiis y poOoTi HAyKOMETPUYHHUX

cuctem Scopus Ta Web of Science.

7511511 ]1]0]05[ 6|6
J11s1 3a04HOI hopMKy HABYAHHS
0O]1]0]J]0)J0fO}JO0]O0

Tewma 4. JlerepmiHOBaH1 Ta UMOBIpHICHI JUHAMIYH]|

MOJIEIl HayKOBO-JIOCTIAHUIBKOT aKTUBHOCTI 1

Jl1s1 nenHoi dopMu HAaBYAHHSA

€(EeKTHUBHOCTI Ta iX IMIUIEMEHTAallsl y CUCTEMax

BeH10piB Scopus Ta Web of Science.

75115] 110|051 6] 6
J111s1 32a04HOI hopMKy HABYAHHS
O[O0 0)JO]JO]JO]O

Tema 5. JleTepMiHICTUYHI HEMEpPEpPBHI MoJel

HAyKOBOi MyOJiKaIliiHOI JIsJIbHOCTI BYEHUX Ta

st nenHoi ¢dopMu HAaBYAHHSA

I[I/IHaMiKI/I HAayKOBOI'o IMTYBaHHS, K1 3BOOATHCA

JI0 CUCTEM 3BUYANHMX AH(PEpEHIIIAIbHUX PIBHSHb

(31P) Ta ix yucensHe inTerpyBanns y Calc, Excel,
R, Python, Sage Math, Matlab, Scilab,
Octave, Maple ta Wolfram Language uepe3
Wolfram Cloud Basic.

75115] 110|051 6] 6
Jlng 3a04H0i hopMu HABUAHHS
0]1]0]J]0)J0fO}JO0]O0

Tema 6. UMoBipHiCHI MOIeNi JjIsl CTBOPEHHS Hay-
KOBHMX MyOdiKaliid 13 3aCTOCYBaHHSM HPOLECIB

s nenHoi dbopmMu HABYAHHS

FOna (Yule). MimoBipHicHa JuHaMiKa HayKOBOT'O /511511 [0J05]61]6
uutyBaHHs, [TyacconiBcbka Ta 3mimana Ilyacco- "

. . Jlns 3a04H0i hopMu HABUAHHS
HIBChKa MOJIEJI JiIsl HAKOMMMYCHHS HAyKOBUX IIU- ololololololo
tat. [Iporpamna Bi3yasi3zaliisi MOJICIICH.

Tema 7. CToxacTU4HA TUHAMIKA CTApiHHS HAYKO- T
BUX JIOCJIJPKEHb Ta CTaT€l Ha OCHOBI IUTYBaHHS 13 AeHHOT POpMH HABUAHH
7511511 ]10]05] 6] 6

13 3acTocyBaHHAM po3noauns Bapinra (Waring),

3pi3aHOro po3mnoaily Bapinra Tta HeraTuBHOTO

Jl1s1 3a0uHol hopMu HABYAHHS




01HOM1aJILHOTO PO3MOLTY. Busnavansnal O | O] 0O JO] O | O] O

cuctema 3/IP nis HaykoBHX cTared 1 IIUTAT Ta
mporpamMHa Bizyasisaiis Mmonenei Bapinra.

Tema 8. IMoBipHiCHI Mojeni sl  HAyKOBOIi

JWHAMIKM Ha OCHOBI BapiallifHOro MiJAXO0MdYy, A1 leHHoT ¢OpMH HABYAHHA
MOJEIl MpOLECiB IMTYBaHHSA, eBoOJoOIii h- 75015/ 1f0J05]6]6

1HACKCY, €(EeKTUBHOCTI HAyKOBOi  po0OoTH, T1o1s1 3204HOi HOPMU HABYAHHST

Mirparii HayKoBOi poO0Y0i CHIIM Ta BaXXJIMBOCTI 0ololololololo

JTroACchKOro (haktopy B Hayli. [Iporpamua Bizyani-
3aI1isl BIMOBITHUX MOJIEIICH.

3micToBuii [IOH/] Moayas 2:
InxeHepist HAYKOBUX 3HAHb, OHTOJIOTII Ta CEMAHTHYHA MABYTHHA

Tema 9. Jloriuamii cHMHTAaKCcUC Ta ceMaHTHKa | —
Jli1s nenHoi ¢dopMu HAaBYAHHA

nopsaky. JleckpuntuBHa Jorika gnus DL
OHTOJIOT1H.

751151 1]10]05]6 [0

Jl11s1 3a0uHol hopMy HABYAHHS

01l 0f0]J]0]J]O0]0]O

Tema 10. Moeu OWL ta OWL 2 (W3C Web

Ontology Language) 115t onrcy OHTOJIOTIH. A fenol popMu HABUAHHS

351151 1 {0052 ] 0

J111s1 32a04HOI hopMKy HABYAHHS

0]O0fO0O]JOfO]0O0]O

Tema 11. CTtBOpeHHS, PO3pOOKH Ta MOAEIIO- —
s nenHoi popmu HaBYAHHS

BaHHS OHTOJIOTIH y BUTbHOMY peaakTopi Protége.

35151 f{0]05]2 |0

Jl11s1 3a0uHol hopMH HABUAHHS

0] 0f0]J]0]J]O0]0]O

Tema 12. 3acTocyBaHHSI OHTOJIOTIYHOTO TiAXOAY

Ta 1HXKEHepii 3HaHb JIO aHaN3y CTPYKTypu Ta | Jlns geHHoi GopMH HABYAHHS

KOHTEHTY CyYaCHHMX HayKOBMX ITyOJIiKarlii. 7515 1 |olos5| 6|6

Jlns 3a04H0i hopMu HABUAHHS

0] 0f0]J]0]0]0]O

3microBuii [IOH Moayasb 3:
CraructuuHa oopooka
eMIIPUYHUX JAHUX HAYKOBHUX JOCTIIKEHb




Tema 13. ®inbTpyBaHHS Ta CTPYKTypHa Iepely-
noBa exkcrepuMeHTanbHux aanux y LO Calc, MS
Excel, GNU R, Scilab Ta Numerical Python.

Jlns nenHoi bopmMy HABYAHHS

3,5

1,5

1

0105

2

0

J1i1s1 3a04HOI

DOPMH HABYAHHHA

0

0

0

0] 0

0

0

Tema 14. TloOynmoBa IiHIMHMX, HEIIHIMHHX Ta
JTUCKPETHUX PpErpeciiHuX MOJENEH, a TaKoX
aHaji3, Bi3yalizallisi Ta TJIYMadyeHHS 4YacOBUX
paniB qs emmnipuyHux gaHux y GNU R ta Num
Python.

Jli1s1 nenHoi dopMu HaBYAHHSA

7,5

1,5

1

0105

6

6

Jl1s1 3a04HOIl

DOPMH HABYAHHSA

0

0

0

0] 0

0

0

Tema 15. IlompyBaHHS €MIIPUYHUX JAHUX,

nepeBipka  aJIeKBaTHOCTI, METOJ] T'OJIOBHHUX

Jl1s1 nenHoi dopMu HAaBYAHHSA

KOMITIOHEHTIB Ta (akrtopuuii aHamiz y GNU R.

3,5

1,5

1

0105

2

0

baecoBa (Bayesian) cratuctuka y Numerical

Python.

J111s1 3a04HOI

DOPMHU HABYAHHSA

0

0

0

0] 0

0

0

Tema 16. PosmiznaBanHs TpadiuHuX AaHUX Ha|

emnipuuHux (Qororpadisix 13 3aCTOCYBaHHSIM

Jlis neHHoi bopmMu HABYAHHS

Onrumizanisi, HeJTiHiiHe MPOrpaMyBaHHS Ta
ONTUMAJIbHE YIIPABJIIHHA KEPOBAHUMM JUHAMIYHUMH CHCTEMAMU

obuncmoBaneHux — Moximocted  GNU  Rf35(15]1 1 Jo|lo5] 2] 0
Numerical Python, Matlab Ta  Wolfram|
Mathematica. Jlns 3a04H0i hopMu HABUAHHS
0O]1]0]0)J0fO0O}J0]O0
3micTroBuii [IOH/I Moayas 4:

Tema 17. Modelica-nonioni moBu kidep-dizuu-

HOTO MOJICTIOBAHHS 1HXKEHEPHUX IMPOIECIB Ta

Jlis nenHoi hopmu HABYAHHS

TEXHIYHUX CUCTEM Ta iX IMporpamMHa peanizauis y

S

3

2

0] 1

2

0

cyyacHux cucteMax Optimica, OpenModelica,

Jlns 3a04H0i hopMu HABUAHHS




JModelica.org, Scicos Modelica, MapleSim Ta
Wolfram SystemModeler.

Tema 18. 3acTocyBaHHS BIIKPUTOIO MPOTPAMHOIO
3abesneuyenns (BI13) JModelica.org, Optimica Ta
Pyplot no urcenbsHOTO PO3B’SA3KY KparoBoi 3a/1a4i
ONTHMAJILHOTO 3a IIBHAKOIIEIO YIPABIIHHA Y
HaNMOpOCTIIOMY «aHaTITHIHOMY» «[IOHTpATIHCH-
KOMY» BHUIAJIKy. 3ICTaBJICHHA pE3yJbTaTiB
YHCENbHOTO Ta aHAIITUYHOTO IHTErpyBaHHS.
[IporpamHa Bi3yamizallisi JBOX  OJEP’KaHHUX
pe3ynbTatiB. BpaxyBaHHS pI3HUX KpUTEpPIiB
SIKOCT1 BIIMOBIAHO J10 (hOPM IIJTLOBUX (DYHKITIH.

Jli1s1 nenHoi dopMu HABYAHHSA

12

6

4

0] 2 ]6

6

JIs1 3a04HO1

DOPMHU HABYAHHSA

0

0

0

0] 01]0

0

Tema 19. 3acrocyBannss BII3 JModelica.org,
Optimica ta Pyplot 10 iHXXeHEpHOT MOCTAaHOBKH,
MaTEeMaTHIHOTO (OPMYJIIOBAHHS, YHCEIHHOTO
aKay3aJlbHOrO  pO3B’SI3Ky  Ta  Bi3yasizamii
MPUKIIAIHUX HETIHIMHUX 3a/ad ONTUMaJbHOIO
yIIpaBJIIHHS OCLIWJISLIIHHAM MasATHAKOBUM

s nenHoi dopMu HAaBUYAHHSA
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TemaTuka npakTUUHUX 3aHATH 3 aucuuiuiind «lIporpamna oO6poOka
HAYKOBUX JIOCTIIPKEHbY ISl IEHHOI Ta 32049HO01 (hopMU HaBYaHHS

Ne Tewma 3aHATTA
3/n
1 |O3HaiioMyIeHHS CTYACHTIB 13 ICHYIOUMMH BUMOTAaMH BUIABIIIB aKaJIEMIYHUX JKypHAIIIB 11010

HiArOTYBaHHS MaTeMaTUYHUX (OPMYIT y aBTOPCHKUX PYKOMHUCAX AJIsl MIXKHAPOIHUX PELIeH30-
BaHMX HAYKOMETPHUYHHUX BHIAHb (PI3UKO-MATEMAaTUYHOTO MPO(LII0, KOJIX HEBHI pelakiii xKy-
pHAIIB 0/Ipa3y pPerjaMeHTYyIOTh IMiIT0TOBKY aBTOPCHKOI CTATTI 13 3aCTOCYBaHHSAM Takux |eX-
noAiOHMX penakTopiB, sk oH-naitH pemakrop Overleaf https://www.overleaf.com/ Ta iH.
O3HailoMJICHHSI CTYICHTIB 13 TOTOYHUMHU BUMOTAMH YHIBEPCHUTETCHKUX PEMAKIlIA OUIBIIOCTI
HAYKOMETPHUYHUX TEXHIYHUX >KypHAaJIiB, Kl 0 CUX Mip BUABISAIOTH OLIbII 3HAYHUN KOHCEp-
BaTH3M JI0 MIArOTOBKU GopMyi y mabaoHHux gokymentax MS Word ta, sik i 22 poku ToMy,
BUMArarTh aBTOPIB BUKOPHUCTOBYBATH JIHINE KJIACHYHUHN 3acTapiiuii BOYJAOBaHUN PEIAKTOP
Microsoft Equation 3.0. 3BepHeHHS yBaru CTyAEHTIB, 10 IIPU [[OMY aBTOPaM KaTerOpUYHO
3a00pOHSIEThCS BUKOPUCTOBYBATH SIK allbTepHaTUBHUIN penakrop MathType, Tak i cyyacHmii
BOynoBanuii penakrop hopmyn (y MS Word 2007, 2010) a6o piBasiab (y MS Word 2016) ans
*.docx aiiniB. Po3’sicHeHHs cTyaeHTam 1o 3a Biacytaocti MS Equation 3.0 y moTouHii cy-
yacHiii Bepcii MS Word, aBTopam >KypHalbHUX PyKOIUCIB PEKOMEHIY€ETHCS JI0IaTKOBO BCTA-
HOBJTIOBATH Ha KOMIT't0Tep OE3KOIITOBHE KUTaichke mporpamue 3abe3neuenus WPS Office
(https://www.wps.com/) Ta ofep:KyBaTH MPAKTUYHY MOKIIMBICTD JIETKO J0/IaBaTh Ta peary-
Batu MS Equation 3.0-cymicHi popmyiu y norousomy MS Word nokymMeHTi 4epes cTanaap-
tHe MS Word mento BeraBka — O6’ext — WPS Equation 3.0. HaOyTTs npakTHYHHX HaBHYOK
CTYACHTaMH L1010 KOMIT IOTEPHOTO HA0OPy CKIIAAHUX MAaTeMAaTUYHUX BHPAa3iB ILISIXOM BCTa-
BIeHHS BOynoBaHux ¢opmyn (built-in equation) y *.docx TEKCTOBI TOKyMEHTH y Iporpami
MS Word 2010, mutsixom Bukopuctans LibreOffice Math Formula Editor y *.odt TekcToBux
nokymenTax nmporpamu LibreOffice, nuisxom Habopy dopmyn y pegaktopi WPS Equation 3.0
y *.doc TekcToBuX noKyMeHTax y nporpami WPS Office ta muisixom Habopy TekcToBUX (hop-
MyJ y *.teX TEeKCTOBHX JIOKyMEHTaX 13 3aCTOCYBAaHHSAM peAaKLiiHO-00YNCIIOBATBHUX MOXK-
muBocteit on-naitH TeX-penakropy https://overleaf.com .

Po3’sicHeHHs cTyieHTaM, 110 HenepeadadyBaHHi nepedir mpolecy peleH3yBaHHs Ta OCTaTo-
YHHUX PEeNaKIifHUX PillleHb CYTTEBO YCKIATHIOE Ta TIOAOBXKYE BUTPAYCHUN Yac aBTOPCHKOTO
MOIIYKY IIThOBOTO 1H/IEKCOBAHOTO BUAHHS Ta MPU3BOAUTH 10 HEOOX1AHOCTI 6araropa3oBoro
nepepoOJICHHS CIUCKY JIITepaTypHUX JKEPEN BIAMOBIIHO 0 HEOOXITHOTO MOTOYHOTO KYp-
nanpHoro Qopmary {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.a. i T.1.}. 3BepHEHHS yBaru CTy/IeH-
TiB, IO BUKOPHCTAHHS MOTY)XHOT'O BIJKPUTOrO IpPOrpaMHOro 3abe3neueHHs ZOtero
https://www.zotero.org (po3poOHuk — yHiBepcuteT Jxopmka MelicoHa) y BUTIISIII BCTAHOB-
JICHOTO J0JIaTKy Ta Opay3epHoro 1uiariny (Zotero Connector) 103BosIsie yciM Zotero-3apeect-
POBaHMM KOPUCTYBauyaM JIETKO CTBOPIOBATH aBTOPCHKI KOJEKI(ii IMTOBAHUX HAYKOBHX JIOKY-
MEHTIB Ta, 3a-HEOOX1THOCTI, JIETKO HAIOBHIOBATH TEMAaTHYHI KOJEKII1 HEOOXITHUMH KapT-
KaMU JIOKYMEHTIB SIK IIUIIXOM iMIOPTY *.ris (paiiiniB BUAABI, TaK 1 IUISIXOM IMIOPTY BiAKpH-
Tux Kaptok crarei 13 BoCy (3a HasBHocti mnotounHoro BoC poctymy 1o
https://webofknowledge.com/). [TosicHeHHsI cTyAeHTaM, MO MiCJs aBTOPCHKOTO HATOBHEHHS
Z0tero-kosexiii, mporec Zotero-reHepyBaHHs IEBHOT IUTATH Y HEOOX1AHOMY ITbOBOMY (po-
pMarti cTae Aye MBUAKAM Ta 3pydyHUM: CTBOPUTH CIHCOK JITepaTypH 3 JOKYMEHTY — Jaii
BUOMpAEThCs HEOOXiiHUI cTrib nuTyBanHs (MoBa — English (US); pexxum BBony — Crincok
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Jitepatypu; MeToz BBoay — 30epertH sk rtf; OK). 3BepHEHHS yBaru CTyI€HTIB, [0 TPAKTHYHE
3acTocyBaHHS ZOtero € e(peKTUBHUM IIISIXOM ITiIBUIIICHHS HAYKOBOI MPOYKTHBHOCTI Ta 3320-
IIa/DKEHHS aBTOPCHKOTO Yacy y Mmpolieci 6aratopa3oBoi nepepoOKu pyKOMHCY BiANOBIAHO 10
BUMOT Pi3HUX HAYKOBUX JXypHaiB. OnaHyBaHHS CTYJCHTAMH NPAKTUYHUX HABUYOK pOOOTH
13 BIAKPUTUMH Ta O€3KOMTOBHUMH 0i0miorpadiuHUMU MEHEKepaMHy JIITePaTypPHHUX JIKepe
https://www.zotero.org/ ta https://www.mendeley.com/ mis aBTOMaTH30BaHOTO CTBOPEHHS
HEOOX1JTHOT KUTBKOCTI CTaHIapTU30BaHO-(pOPMATOBAHUX JITEPATYPHUX OCHIIAHb BiAMOBIIHO
JI0 TIPUAHATOTO OKPEMHUM HAYKOBUM YKYPHAJIOM TIEBHOTO MI>KHAPOIHOTO CTHITIO O()OPMIICHHS
UTOBaHMX 010miorpadiuHux mpKepe.

On-line peecrpamis ta crBopenass ORCID Tta Publons o0MiKOBHX 3alUCiB HAyKOBIIS.
[TepeBipka axkTyaldbHOCTI Ta TOYHOCTI iH(popMmamii BHIABISA IMIOAO HAsBHOCTI MOTOYHOTO
Scopus Ta/a6o WoS Core Collection iHaekCyBaHHS IIEBHOTO HAyKOBOTO XypHaITy. BuTiyma-
YEHHS CTYJCHTAaM HACTYIMHUX CTATUCTUYHUX Mip JJIS )KYPHAIBHOTO IUTYBaHHsA: WOS IMIaKT
pakrop  IFn  (IF=impact  factor, (Garfield, 1979)); npomikHuUIi  iHZEKC
Ilh (intermediacy index, (Glénzel, 2003)); metpuka RIP «cuporo» piBHA LMUTOBAaHOCTI
nyomikarii (RIP=raw impact per paper); merpuka DCP noteniiany nutryBanHs 0a3u JaHHX
(DCP=database citation potential); merprika RDCP BigHOCHOTO NOTEHIIaay UTYBaHHS Oa3u
nanux (RDCP=relative database citation potential); Scopus-merpuka [SNIP=(RIP/RDCP)] no-
pMaii3oBaHMil 3a JpKepernaMu piBeHb ImroBaHocTi myoOmikamii (SNIP=source normalized
impact per paper, (Moed, 2010)); Scopus-peiituar SIJR (SJR=Scimago Journal & Country
Rank, (Gonzalez-Pereira ta in., 2010)); moaudikoBanuii perituar SJR2 (Guerrero-Bote Ta
Moya-Anegon, 2012); nogatkoBa metpuka SJRQ cepeqHbOro NpecTuKy Ha CTaTTIO; CepeIHs
HopMaitizoBana ominka ruryBanast MNCS (MNCS=mean normalized citation score, (Waltman
ta iH., 2011)). 3HaxomKeHHS MOTOYHMX YHMCEIbHHX 3HaueHb Scopus-metpuk CiteScore,
CiteScoreTracker, SJR, SNIP ta Snowball Metrics Ta 3Hax0IKEHHS IOTOYHHUX BEIHYMH WOS
Core-metpuk Journal Impact Factor JCR ans meBHOTO HaykoBOro *ypHaity. [lodynoBa rpadi-
KiB 3MiHU OCHOBHHX SCOPUS- Ta W0S Core-meTpuk 3a pokaMu iHIEKCyBaHHS Ui BUOPaAHOTO
HAYKOBOTO )KypHaJTy. 3alKcC Ta BUTIIyMaueHHsI BIIMOBITHUX CTATUCTHYHHUX (POPMYII Ta iX rpa-
(biuHe mpeICTaBIICHHS IS BUINE3a3HaYe€HUX OCHOBHHX SCOPUS- Ta W0S Core-metpuk.
Po3’sicHeHHs1 cTyZeHTaM KOHIICTI[iM, TOB’sS3aHUX 13 BHU3HAUYEHHSM Ta CTAaTUCTUYHUMHU
xapakTepucTrukamu HaykoBux emit (Scientific Elites) BignoBinHo mo knacudikaiii (Abzug,
2008), (Coleman, 1974), (Trilling, 1979), (Elias Ta in., 1982), (Mulkay, 1975)). BuBuenns
«KBaJIpaTHO KopeHeBoro» 3akoHy I[Ipaiica (square root law of Price, (D. De Solla Price, 1963)).
V3aranbHeHHss 3akoHy llpaiica y poGoti (Egghe Ta Rousseau, 1986). I'padiuni
nobynosu po3mipy emniti (Elite), cynmepenitu (Superelite) ta rinmepenitu (Hyperelite) i3
3actocyBaHHsIM kpuBoi Jlopenua (Lorenz curve). [TonsTTs minnHocTi enitu (Strength of Elite).
[Tporpamue oGuucienHs, rpadiuHa Bi3yami3alis Ta CTAaTUCTUYHO-HAYKOMETPUYHE BUTIIyMa-
YEHHSI 3MICTY HACTYITHUX F€OMETPUYHUX [TapaMeTpiB y IHAUBITYaJbHUX PO3PAaXyHKOBO-00UH-
cmoBaJbHUX 3BiTax crygaeHTiB: (1—Pe) Ta (1—Ps) po3MipiB HaykoBOi eliTH Ta
cynepenitu (size of the scientific elite & superelite); (1 — Le) Ta (1 — Ls) BiicOTKy MOBHOTO
yuciaa craTed, sSKI HamnMcaHi 4jieHaMu HayKoBOi eliTu Ta cynepenitu (percentage of total
number of papers owned by the members of the scientific elite & superelite); Se Ta Ss mirtHOCTI
HayKoBoi enitu Ta cynepenitu (strength of the scientific elite & superelite).

3Hax0/pKEHHS YrcaoBoro 3Hadenns h-immexcy ipma (Hirsch, 2005) okpemoro HaykoBis Ta
MEBHOI'0 HAayKOBOTO >KypHaiy 3a JanuMu cucreM Scopus, WoS Core Collection ta Google
Scholar. 3amuc Ta BUTIIyMa4eHHs BiMOBIIHUX CTATUCTHYHUX GOpMYI i h-iHaekcy, Benu-
uran h” Hopmanizosanoro h-inzekcy (Normalized h-Index), monugikoBanoro iMmakt ingekcy
MII aBropi Sypsa & Hatzakis, 2009 (Modified Impact Index MII), Benuumnu ht Tpanemueno-
nionoro h-ingekcy (tapered h-Index, Anderson Ta iH., 2008), oOMexxeHOTrO B yaci h-iHaekcy
h*™ (Temporally Bounded h-Index), sanexnoro Bin Biky Haykosus h-immexcy (Age-
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Dependent h-Index). Po3’sicHeHHs cTyeHTaM Mpo0JieMH MHOKUHHOTO CITIBABTOPCTBA Ta PO3-
71 PAAY BiNOBIIHMX CTATHCTUYHMX iHAEKCIB: “hbar’-innekcy [ipma (h ) s my6mikanii
3i cmiBaBTopamu (Multiple Authorship, Hirsch, 2010), gh-iagexcy I'amama (gh-Index of Galam,
2011), Benmuuunu P-ingexcy mociignuka (Stallings Ta iH., 2013) Ta yBeIeHHS TAKUX CTATUCTH-
yHUX (PYHKIIN )11 OOYMCIIEHHS YaCTKU aBTOPCHKOI ydacTi y psli omyOIiKOBaHUX POOIT, 5K
piBHOIIpaBHUI aBTOpCHKUI po3noain (Egalitarian allocation, de Solla Price, 1981), apudgmern-
yHU aBTOpChKUi po3noain (Arithmetic allocation, van Hooydonk, 1997), reomeTpuunuii aB-
Topcbkuii po3noxin (Geometric allocation, Egghe ta in., 2000). O3HaiiomiieHHs 31 CHiBBiAHO-
mennsamu s sapa Lipmry (Hirsch core), m-ingexcy bopamana (Bornmann ta in., 2008), mo-
natkosoro (complementary) hi-ingekcy (Batista Ta in., 2006), g-innekcy Erre (Egghe, 2006),
in-inzekcy, p-inaekcy (Prathap, 2010), 1Qp-inaekcy (Antonakis ta Lalive, 2008), A- ta R-ine-
kciB (Jin Ta iH., 2007). Po3’sCHEHHS CTyaeHTaM CITiBBIHOIICHb Ta 3HAYCHHS I Takux h-
MOAIOHMX CTaTUCTUYHUX 1HIEKCIB, K PIX Ta EPIX inmekcu nepdekmionanizmy Ta ekcTpema-
apHOTO nepdex. (perfectionism index ta extreme perfect. indices P1X ta EPIX, Sidiropoulos
Ta iH., 2015) ta T-ingekcy akagemiunoro ciiay (academic trace T, Ye ta Leydesdorff, 2014).
OOuncneHHs, MOPiBHIHHS, CTATUCTUYHE BUTIyMaueHHs, IporpaMHa Ta rpadivHa Bizyasizamis
3a3HAYEHUX OCHOBHUX N-TOMIOHMX 1HAEKCIB I HAYKOMETPUYHOI isUTBHOCTI OJHOTO i TOTO
CaMOTO HAyKOBIIS y 1HIUBIAyaJIbHUX 3BITax CTYJICHTIB.

O3HailOMJICHHS CTY/ICHTIB 13 I0IaTKOBUMH CTATUCTHYHUMH 1HICKCAMU HAYKOBOI €()eKTUBHO-
CTi, sIKi CIUPAIOTHCS HA MexaHi3Mu HopMadizanii (Normalization Mechanisms), a came: iHae-
kcu B1 1 B2 (3anpononoBani Waltman Ta 1., 2011), Pl-ingexc (3anpononosano Vinkler, 2007),
m-ingexc (3ampomoHoBaHo Vinkler, 2009). O3HaiioMIIeHHS CTYACHTIB i3 iICHYFOUMMH IHICK-
camH, sIKi XapaKTepU3yIOTh YCIiX HAYKOBIS Y KOHTEKCTI 0COOIMBOCTEH MyOiKaliiHol aKTu-
BHOCTI, 30KkpeMa: iHfekce PS my6mikamiitaoi ctparerii gocmigauka (Publication strategy index,
3anponoHoBanuii Schubert Ta Braun, 1986), ingexc RPS BinHocHoi myOmikariiiHoi ctparerii
nociiganka (Relative publication strategy index, 3anpomonoBanwmii Vinkler, 1986).
O3HallOMJICHHS CTYCHTIB 13 CTATUCTHYHUMH 1HJIEKCAMHU Ta 1HAMKATOPAMU 1HIUBITyaJIbHOTO
JOCTIAHUIIBKOTO YCIiXy HAYKOBIIsS, 30Kpema: Oibmiorpadiunmii inaexc J XKakkapa (Jaccard
index, 3anpononoBanuii Jaccard, 2012), ingekc F (3ampomonoBanmii Wu, 2013), inaukaTop
upcna yerminaux myomnikamniin NSP (number of successful papers, 3anpononoanuit Kosmulski,
2011) ta s-inznekc ycmixy (success index, 3anponoHoBanuii Franceschini Ta iH., 2012), a Takox
3B’s130K S-iHjekcy i3 h-inmexcom INipra (Hirsch) Ta g-ingexcom Erre (Egghe).
O3HallOMJIEHHS CTYJI€HTIB 13 IPOCTUMHU CTAaTUCTUYHUMHU 1HIEKCAMH, 5Kl XapaKTepU3YIOTh LU~
TYBaHHA Ta JAOCHIJHULBKY €(EKTUBHICTb IPYNH JOCTIIHUKIB, 30KpeMa: iHaekc Q1 sikocTi 10-
CIITHUIIBKUX PE3YJIbTaTIB OCHIIHUIIBKOT Ipyny HayKoBIiB (quality of the research output of
the scientific group); inaekc Alin piuHOrO IMITAKTY JUIS I-rO POKY CTaTei, OmyOIIiKOBaHHX y N-
My porii, e N<i (Annual Impact Index, 3anmponoHoBauuii Brown, 1980); MAPR:-inzaekc cepe-
JTHBOPIYHOI MPOLEHTHOT cTaBKkM (mean annual percentage rate MAPR, 3anponionoBanuii Burton
ta Kebler, 1960) ms ouiHku psiny cTaTteid, omyOIiKOBaHMX OL[IHIOBAHOIO IPYIOI0 HAYKOBIIIB;
T-innexc nongiitHoro 4acy (doubling time) ans rpynu gocnigaukiB;, RPG-inaekc BiTHOCHOTO
nmyOmikauiiHoro pocry (relative publication growth index, 3anpononoBanuii Vinkler, 2000).
[Iporpamua 0OpoOka BiIMOBITHUX JaHUX, BUKOHAHHS oOuncneHHs, 2D a6o 3D kommn’roTepHa
rpadiyHa Bizyamizailis Ta HAyKOMETPHUYHO-CTATUCTUYHE BHUTIIYMAadeHHS OCHOBHHX 1HJEKCIB
HAYKOBO1 e()eKTHBHOCTI Y IHAMBIIyaJIbHUX 3BITaX CTYCHTIB.

O3HailoMJIEeHHSI CTY/ICHTIB 13 CTATHCTHYHUMH 1HIekcamu aBTopa Vinkler, 2010: TPP-iagexcom
nyOmikamiiHoi egexTuBHOCTI (total publication productivity index TPPt) Ta i3 TIA-iHaexkcom
3arajJbHOTO IHCTUTYTCHKOTO aBTOpCcTBa (total institutional authorship index TIAT).

Po3’sicHeHHS CTyIeHTaM HACTYITHUX CTATUCTUYHUX 1HACKCIB BIIXWICHHS B/l €TMHOT TCHICHII11
(Deviation from a Single Tendency): innekc HectabinbHOCTI (Przeworski, 1975); xoedimieHt
I1 po3bixkuocTi 3a [llytiem (Schutz Coefficient of Inequality, 1951); inaexc |2 BigxuneHHs Bi
moau 3a Binkokcom (Wilcox Deviation from the Mode, 1973); innekc piBHocTi |3 3a Harenem




(Nagel’s Index of Equality, 1984) Ta xoediuient Bapiauii l4 (Coefficient of Variation, Liithi,
1981). O3HalioMICHHS CTYICHTIB 13 HACTYITHUMH 1HIEKCAMH IS PI3HUII MK CTATHCTUYHUMU
komnoneHtamu (Differences Between Components): GMD innekc le ycepenHeHoi BiTHOCHOT
pizauii 3a hxuni (Gini’s Mean Relative Difference, Gini, 1912); xpua Jlopenna (Lorenz
curve, Lorenz, 1905) ta koediuient |7 HepiHocTi 3a J[xuni (Gini’s Coefficient of Inequality,
KUK OyB yBEJEHUHN Ta J0JaTKOBO BUTIyMmMadeHui y poborax (Kimura, 1994), (Milanovic,
1997), (Groves-Kirkby Ta in., 2009), (Huang Ta in., 2012), (Rogerson, 2013), (Rodriguez &
Salas, 2014), (Yang Ta iH., 2014)). Po3’sicHeHHS CTyJileHTaM HACTyITHUX CTAaTUCTUYHHX 1HJICK-
ciB misa ominku kouneHrparii (Concentration), Heomunopiguocti (Dissimilarity), 3B’s13HOCTI
(Coherence) Ta piznomanitHocTi (Diversity): HHI ingexc konnentparii ls I'epdinnansa-Iipm-
mana (Herfindahl-Hirschmann Index of Concentration, (Hirschman, 1945) ta (Herfindahl,
1950)); HI ingexc xonnentpamii lg T'opsata (Horvath’s Index of Concentration, (Horvath,
1970)); RTS innexc konnentpaii l1o Pes (RTS-Index of Concentration, (Ray ta Singer, 1973),
(Taagepera ta Ray, 1977)); ingekcu pisHOMaHITHOCTI |11 Ta Apyruil iHAEKC PI3HOMAHITHOCTI
l12 JliGepcona (Diversity Index of Lieberson ta Second Index of Diversity of Lieberson,
(Lieberson, 1969)); y3aranpaenuii inaexc pizHomanitTHocTi S Crepminra (Generalized Stirling
Diversity Index, (Stirling, 2007)); inaekc pizHomaHiTHOCTI Srs Pao-Crepuminra (Rao—Stirling
diversity index, (Rao, 1982) ta (Ricotta Ta Szeidl, 2006)); ingexc pizHoMaHiTHOCTI S5 CiMmI-
cona (Simpson diversity index); ingekc HeogaopimaocTi 13 Jynkana (Index of Dissimilarity,
(O.D. Duncan ta B. Duncan, 1955)) ta y3araipHenuii ingekc G korepentHocti Padosca
(Generalized Coherence Index, (Rafols, 2014)). O3HaiioMJICHHS CTYICHTIB 13 HACTYITHUMH iH-
nexcamu nucbanancy (Imbalance) ta ¢parmenTarii (Fragmentation): innekc li4 qucbanancy
Taarenepa (Index of Imbalance of Taagepera, (Taagepera, 1979)) ta RT-inaekc lis dpparmen-
tauii (RT-Index of Fragmentation, (Rae ta Taylor, 1971)). [Iporpamue oGurcneHHs, po3paxy-
HKOBA Bi3yauli3alis, MPUKJIAIH BUKOPUCTAHHS Ta CTATHCTUYHE BUTIYMAueHHS CTAaTHCTUYHUX
1H/IEKCIB Ta XapaKTEPUCTHK.

Po3’sicHeHHs cTyfeHTaM 3MiICTy CTaTUCTHUYHUX iHJeKciB HaykoBoi nuHamiku (Leydesdorff,
2002), siki criuparoTbess Ha KoHLeniito iHpopmaniitnoi entpomii H (Concept of Entropy):
inaexc lie enrpomii Teitna (Theil’s Index of Entropy, (Theil, 1969-1970) ta (Wang, 2012));
ingekc li7 nammipuocTi Teina (Redundancy Index of Theil, (Theil, 1967) ta (Batten, 1983));
inaexc lig HeratuBHO1 (Bia emHo1) enTpomii Keccenpmana (Kesselman, 1966) ta ingekc | oui-
KyBaHoro iHpopmariiitnoro 3micty Teiina (Expected Information Content of Theil, 1972).
Busuenns cryaentamu kpuBoi Jlopenna (Lorenz Curve, (Fellman, 2011) & (Chotikapanich,
2008)) Ta BIANOBIAHMX CTATUCTMYHUX I1HAEKCIB: 1HAEKC |19 JKMHI 13 TOUKM 30py KpHUBOI
Jlopenna (The Index of Gini from the Point of View of the Lorenz Curve); innmekc 2o
Kysnena (Index of Kuznets, (Liithi, 1981)) ta miarpama (rpadik) ITapero ((Cleophas Ta
Zwinderman, 2014) & (Kan, 2002)). Po3’sicHeHHs CTyJIeHTaM iHAEKCIB i 3rPYMOBAHHX
nanamx (Liithi, 1981): immexcu ™19 xuni Ta 120 Ky3Henma mmst crpatndikoBaHUX NaHHX
(Indices of Gini & Kuznets for stratified data); koedinientn Bapianuii |1'4 Ta norapudmiunoi
mucnepcii 1"s ans crpatugixopanux manux (Coefficients of variation & logarithmic variance
for stratified data), a Takox iHmekc lp1 Ting (Index of Theil). Butnymauenns cryneHtam
HACTYIMHUX 1HAeKciB HepiBHOCTI (Inequality) Ta nepeBaru (Advantage): inaexc |22 yucroi piz-
Huti Jlibepcona (Lieberson, 1976); inaexc l23 cepennpoi BiqHocHoi nepesaru (Fosset Ta Scott,
1983); ingexc |24, HEepiBHOCTI KonTepa (Index of Inequity of Coulter, (Coulter, 1980)), a Takox
inekc l2s mponopuiitHocti Harens (Proportionality Index of Nagel, (Nagel, 1984)).
Osnaiiomsienns i3 merogukoro RELEV mns ominku npoaykTuBHOCTI Qretev(i) HaAyKOBHX
JOCTIKEeHb B YHIBEpCUTETaX Ta HochigHuipkux iHcTutyTax (Coccia, 2001, 2005, 2008).
Po3’sicHeHHsl cTyAeHTaM HAacTyNMHUX IHJEKCIB Ta MOKaXYMKIB JJIs TMOPIBHSHHS HAyKOBHUX
cinbHOT y pizHux kpainax (Vinkler, 2008): murosanicte JPC xypHanpaux crateii (Journal
paper citedness); uurtoBanictb RW BimnocHoi migoOmnacti (Relative subfield citedness);
npoayktuBHicTh JPP xypHampHux crareil (Journal paper productivity); mpoayKTHBHICTb




HCPP Bucoko-uutoBanux crareit (Highly cited papers productivity); innekc RPI BizHocHOT
BugatHocti (Relative prominence index); mutomuii BHecok y immakt SIC (Specific impact
contribution); inTeHcuBHicTh RHCR BucokouumToBanux nocminuukiB (Rate of highly cited
researchers); cknanenuii myosmikamiiauii iHaekc CPl (Composite publication index); iHmekc
FSDx,i pi3auwi cTpykTypu rany3i juist kpainu K y ramysi i (Field structure difference index for
country k in field 1); ingexc cepeanpoi crpykrypnoi pizaumi MSDk (Mean structural difference
index). O6poOka, oOuncIIeHHs, Bi3yati3alis Ta CTATUCTUYHE BUTITyMAaYeHHS 1HAEKCIB.
O3HalloMJICHHSI CTYACHTIB 13 MOKa3HUKaMH €(PEKTHBHOCTI HAyKOBOI POOOTH 13 TOYKH 30Dy
npoayKyBaHHA myOumikaniid Ta nateHtiB ((Albuquerque, 2005) ta (Basu, 2014)): innexc E1 na-
TeHTiB-cTatel (Patents—papers index); inmexc E; edexrtuBHocTi BuTpar (Expenditure
efficiency index); iammexc E3 edextuBHOCTI pobovoi cuimu (Manpower efficiency index);
innexc E4 edpextuBHOCTI mareHTHHX BUTpaT (Patent expenditure efficiency index); inaexc Es
edeKTUBHOCTI maTeHTHO1 poOouoi cuiu (Patent manpower efficiency index). Po3’sicHeHHs cTY-
JIEHTaM METOJIO0JIOTIi, 3MICTY Ta MiIXOJIB 10 MPOrPaMHOi 0OPOOKH OCHOBHHX CTaTHUCTUYHHUX
noka3HukiB JinepcrBa (Indicators for Leadership) BimmoBimHO 1m0 Kiacuikaiii aBTOpiB
(Klavans ta Boyack, 2008): moka3Huku HHHIIIHROTO (1MoTouHOoro) gigepcrsa (Indicators for
current leadership, (van Raan, 2006)); noka3uuku JnigepctBa y Bigkputtsax (Indicators for
discovery leadership, (King, 2004)) Ta noka3Huku iHTenekTyanbpHoro aiaepctsa (Indicators for
thought leadership, (Klavans ta Boyack, 2008)). ButaymaueHHs CTyAeHTaM J101aTKOBHUX BiJ-
HOCHHMX 1HJEKCIB HAI[lOHAJIbHOI HAYKOBOi MPOAYKTHBHOCTI BIAMOBIIHO [0 Kiacugikarii
(Additional Characteristics of Scientific Production of a Nation, (Schubert Ta Braun, 1986)):
inexc aktusHocTi Al a6o Al” (Activity index, (Frame, 1977) Ta (Rousseau Ta Yang, 2012));
ingexc RSI BimHOCHOI cremiamizamii (relative specialization index, (Glénzel, 2003)); inmekc
npusa6ausocti AAl a6o AAI™ (Attractivity index); BigHOCHA yacToTa (IHTEHCHBHICTB) LIUTY-
BanHs RCR (Relative citation rate); crocrepexyBana dactorta IuryBanas crarti (Observed
citation rate of a paper); ouikyBaHa yacToTa IHMTyBaHHA cTaTTi (expected citation rate of a
paper); ingexc RCR2 = (RCR)? ingexc (Vinkler, 1988); Metoauka (Schubert Ta Braun, 1986)
IUIs1 O0UMCIIeHHS 3HAUUMOCTI tal Ta taal MeTpuk Al Ta AAl Ta st BU3HaUEHHS 3HAYUMOCTI tReRr
Metpukd RCR. Po3’sicHeHHS cTylneHTaM HAcCTYNMHUX CTaTUCTUYHUX MOKAKYHKIB JPOOOBOI
epexTHBHOCTI HaykoBUX fociimkenb (FSS-indexes="“Fractional Scientific Strength” indexes,
(Abramo ta D’Angelo, 2014)): FSSr inaexc inauBigyansHoro piBas (Individual level); FSSe
iHaexc mocmiaaubkoi chepu (Research field level); FSSp innexe kadhenpu (Department level)
ta FSSy inaexc piBHs OararonpodinbHux oquHuLb (Level of multifield units).

SIkicHe po3’sICHEHHS CTy/AEHTaM Jii pI3HOMaHITHUX «M’SIKHX» 3aKkoHiB (“‘soft” laws) y cdepi
CTATUCTUYHOI TMHAMIKK HAYKOBUX JOCIIIKEHb (research dynamics) BiAMOBIIHO 10 HAYKOME-
TpuuHux gociimkens Jlotka (Lotka, 1926), bpendopaa (Bradford, 1934), Hunda (Zipf, 1949),
[Ipaiica (D. de Solla Price, 1963, 1976), (Russel ta Rousseau, 2002). IloscuenHs
CTyJIEHTaM 3MICTY CTaTUCTUYHUX ITPHUHIIMITIB, MATEMaTHYHOTO (popMastizMy Ta 3arajJbHOTO Me-
TOJIOJIOTIYHOTO TiIX0y st 3anucy yactoTHoro (Frequency Approach, 3akonu Jlotka (Lotka)
ta [Tapeto (Pareto)) ta panrosoro (Rank Approach, 3akouu [unda (Zipf) ta lunda-Manme-
apOpora  (Zipf—-Mandelbrot)) mimxomiB Ta  iX  JOMIHAHTHHX  3aCTOCYBaHb 1O
HAYKOMETPUYHOTO OTHCY HayKOBO-AOCIITHOI aBTOPCHKOi aKTUBHOCTI JIJIsl HAYKOBIIIB, SIKi ITpa-
IIOIOTh Ta JAPYKYIOThbCs Y chepax mpupoaHuumx (dactoTHH miaxin = Frequency Approach)
Ta comianpHuX (panroBuil miaxia = Rank Approach) Hayk.

JlonaTkoBe HarajJyBaHHS CTYAEHTaM CHHTaKCHCy, (OpPMH MaTeMaTH4YHOTO 3alucy Ta
BI/IMOBITHOTO CTAaTUCTHUYHOTO TIyMa4deHHS HACTYIMHUX CTATUCTUYHUX PO3MOJLIIB. PO3MOALT
Lunda (Zipf distribution); po3noain Bapinra (Waring distribution); HopmansHuii po3noin
(normal distribution); posmoin I'aycca (Gaussian distribution= distribution of Gauss); neray-
ciBchkuit posnoin (non-Gaussian distribution); posmonin 3ixens (Sichel distribution) abo y3a-
rajbHeHuid 3BopoTHHH posmoxin [aycca-Ilyaccona (GIGP=generalized inverse Gauss—
Poisson distribution); crangaptauii po3noain Ko (standard Cauchy distribution) p(x, 0, 1);




po3nonin Komi (Cauchy distribution) abo posnozin Jlopenmna (Lorenz distribution) abo po3no-
nin Bpaiita-Biraepa (Breit—-Wigner distribution) p(X, Xo, y); HeratuBHui GiHOMiaIbHUI PO3IIO-
nin (negative binomial distribution). ®opmysroBanHs NPUKIATHUX KPUTEPITB PO3Ii3HABAHHS
rayciBChbKOi Ta HErayCiBChKOI MPUPOIN CTATUCTUYHUX PO3IOILTIB Ta MOIYJIAIIHA.

JlokJaiHe MOsICHEHHS SIK 0CO0IMBOTO cTarycy po3nozainy Lumda (Zipf distribution) y cratuc-
THUYHOMY CBIT1 HerayciBchkux po3noaiiiB (the world of non-Gaussian distributions), Tak i 0co-
OnmBOTO CcTaTycy HOopMasibHOro posnoniry (normal distribution) y cratuctuunomy cBiTi ray-
ciBcbkux posnoaitiB (the world of Gaussian distributions). Butiiymauenus teopemu ['Hene-
uko-Jlebmna (Gnedenko—Doeblin, (Gnedenko, 1939), (Doeblin, 1940), (Haitun, 2005)).
VYBeleHHsI O3HAuUEHHS KJacy CTaOlIbHUX HErayciBChbKUX po3mozaiumB (class of stable non-
Gaussian distributions) BiamosigHo 10 pooiT (Lamperti, 1996) ta (Yablonsky, 1985) i3 Hass-
HICTIO aCUMIIOTOTHYHOI MOBEAIHKH y BHUIJISAAI 30i1xkHOCTI 10 3akoHy Llumda-Ilapero (Zipf—
Pareto law). @opMymnoBaHHs TBEPIKEHHS PO MOKIIUBICTH 3aCTOCYBaHHs 3akony Llunda-Ila-
peTo IS KOPPEKTHOTO BiI0OpakeHHs (hyHIAMEHTAIBHUX aCHEKTIB CTPYKTYpHU Ta (YHITIOHY-
BaHHS CKJIaJHOI HAyKOBO-IOCHIAHOI opranizamii. [losicHeHHS cTyJeHTaM HasiBHOCTI Oe3moce-
PEIHBOTO CTATUCTUYHOTO 3B 3Ky MK opraHizariero Hayku (Organization of Science) Ta cra-
OiIbHUME HerayciBchbkuMu po3noaiiamu (Stable Non-Gaussian Distributions).
ButnymaueHHs CTylIeHTaM CTaTHUCTUYHOrO 3MICTy Baxkkoro xBocta (“heavy tail”) nmms
HerayciBcbkoro posnosiny ((Mandelbrot, 1997), (Falk Ta in., 2011)), sxuii 0o3Hayae, mo y Ha-
YKOBO-JOCTIIHIM opraHizalii abo yHIBEpCUTETI MOKE MPaLOBATH O11bIlIe BUCOKOPOIYKTUB-
HUX JOCIITHHUKIB, HIXK II€ MOYKHA MEPe0aYNTH y paMKax HOPMaIBHOTO PO3IOALTY.
[TosicHeHHsI CTyJIeHTaM HasBHOI acuMeTpii (asymmetry) HErayciBChbKOTO PO3MOJLITY, sKa
MPOSIBISIETBCSL Y CTAaTHCTHYHOMY ICHYBAaHHI KOHIEHTpAIIHO-TUCTIEpCifHOTO edekTy i3
KOHIICHTpAIli€l0 MPOAYKTUBHOCTI Ta myoOmikamiii (concentration of productivity and
publications) y mpasiii yactuni posnoainy Lunda-ITapeto (at the right-hand side of the Zipf-
Pareto distribution) Ta paucnepciero HaykoBux myOumikamii (dispersion of scientific
publications) cepex ©GaraTbox HH3BKO-TPOAYKTUBHHX mociigaukiB  (low-productive
researchers) y miBiit wactuni posnosiny (at the left-hand side of the distribution).

JloknamHe po3’siCHEHHS CTYJIEHTaM TOTO CTATUCTHYHOTO (hakTy, IO HErayCiBChKi pO3MOILIH
MArOTh JIMIIIE KiHIIeBe Yhcio KiHeBux MoMeHTiB (finite number of finite moments).
Po3’sicHenHs cTyneHTaM 3acaj yactotHoro niaxony (Frequency Approach): 3akon JloTka s
Ni = N1/(i?) mayxosux my6mixamiii (Law of Lotka for Scientific Publications) Ta Bumamok
HAsBHOCTI HA/3BUYAIHO MPOAYKTUBHHUX HAYKOBIIIB VIS imax—00. 3amuc 3akoHy JloTka uepe3
m3eta-¢yHkiiiro Pimana (Riemann zeta function). Haromoc cryaeHTaM Ha HassBHOCTI MEBHOT
aHaJIoril MK KOMIUIEKCHUM 3anucoM 3akoHy JloTka, a Takox qudepenuianbHoro (differential)
Ta iHTerpaigbHoo (integral) yactotHumu popmamu posnoainy Lunda (frequency form of the
Zipf distribution). Po3’sacHenus CTyJICHTaM BUTIAJIKY KIHIIEBOTO
3HAYCHHS Imax 7 © (Imax Finite), sik BUnaaKy Ko HanOUTbII npoaykTHBHI HayKoBIl (The Most
Productive Scientist) 1eMOHCTPYIOTh CKiHUEHHY MpoAyKTUBHICTH (Finite Productivity). ITosic-
HEHHS METOIMKH TI00Y10BH MaTeMaTHaHo1 oriHKH M = (0.749%(imax)®?) 17151 BU3HAUEHHS TIOKA-
3HHKIB MTPOYKTUBHOCTI AJIs AisUTbHOCTI HaykoBoi emitu (Scientific Elite) Ta rpanudnoro pos-
Mipy HaykoBoi emit Se= (0.812/((imax)®®)) Biamosimro o Mmertomuku Ilpaiica (Price).
ButinymaueHHs cTyleHTaM CTaTUCTHYHUX METO/IB OL[IHKU PO3MOALTY OMyOJliKOBaHUX HAYKO-
BUX MyOMiKaiiil y JAOCTaTHbO BENMKIA TPymi JOCTIAHHUKIB BIAMNOBIAHO 10 3akoHy JloTka
(law of Lotka): p1 — mpoueHT MiHIMaNbHO MPOAYKTHBHUX JOCHiIHUKIB (the percentage of
minimally productive researchers); imax — MakcHMabHa MPOAYKTHBHICTD JOCITIIHUKA i3 TPYIIH
(the maximum productivity of a researcher from the group); a — moka3Huk cremneHs y
creneneBoMy 3akoHi JloTka (the exponent in the power law of Lotka).

Po3’sicHeHHs cTy/eHTaM MOKa3HUKa cTeneHs o Sk Mipu HepiBHocTi (Measure of Inequality)
abo mipu crparudikanii (measure of the stratification) y rpymni HaykoBuiB (in a group of
researchers) mo BiJHOILIEHHIO 10 Yncia onyOaikoBaHux crateit (number of published papers).




[losicHeHHsT ~ CTyJE€HTaM  OCHOBHOi  i/€i  KOHIEHTpaliiHO-IUCIEepCIfHOTO  eeKTy
(Concentration—dispersion effect): mepudepist HU3BKO-TIPOAYKTUBHHUX JTOCIITHHUKIB (periphery
of low-productive researchers) € HeoOXimHOH yacTHHOIO (is a necessary part) CTPYKTypH
sapa-niepudepii (core—periphery structure), ockinbku nepudepiss poOUTh BHECOK y BHUCOKY
npoaykTuBHICTh siapa (The periphery contributes to the high productivity of the core).
Butnymauenns crynentram rinotesu Opterm (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)): po6ota cepennix HaykoBiiB (The work of the average scientists)
HaJl OAHO3HAYHUMHU IPOEeKTaMu (On unambiguous projects) € myxe BaxJIuBow (is very
important) 1yt tocarHeHHs HaykoBoro ycmixy (for the advance of the science).
dopmymoBanHs o3HaueHHs posnoaiay P(X) ITapero (distribution of Pareto, (Arnold, 2008),
(Newman, 2005)), sx nenepepBHoi Bepcii 3akony Jlotka (The continuous version of the law of
Lotka), e p(X) — ryctuna po3noiny mocaianukis (density of distribution of researchers). Bu-
3HAYeHHs cTaHaapTHoro posnosiny Ps(X) [apero (standard Pareto distribution) Ta fx(X) po3mo-
niny Iapero II Tumy (Pareto II distribution). Butiaymauenns dynkuiii P(Y>X) ta ¥x(X) posmo-
nimy xBocta (The tail distribution function) st crangaptaoro [Tapero po3moniny (the standard
Pareto distribution) ta ansa posnoainy I[lapero II Tumy (Pareto II distribution). Po3’scHenns
cryaentam HerepepBHOi rpanuti (Continuous Limit): Bix 3akony Jlotka (From the Law of
Lotka) no posnonainy ITapeto (to the Distribution of Pareto). [Iporpamua 06po6ka, oGuncieHHs
Ta KOMIT IOTepHa Bi3yai3allisl BUIIe3a3HAY€HOT0 CIIEKTPY CTATUCTHYHUX MOJIEIEH JIJIsl 4acTo-
tHoro miaxoay (Frequency Approach) y inamBinyanbHHX 3BiTaX CTYICHTIB.

Po3’sicuenns cryaentam ocobnmBocteld panrosoro miaxony (Rank Approach). 3akon Hunda
(Law of Zipf, (Zipf, 1949), (Gabaix, 1999), (Li, 1992)). 3akoH Ta CTATUCTUYHUIN PO3MOILT
Hunda-Mannensopota (Zipf—Mandelbrot Law, (Mandelbrot, 1982), (Silagadze, 1997)).
[TosicHeHHS CTyleHTaM SIKICHOTO Ta MaTeMaTU4HOro (hOpMyIIIOBaHb CTaTHCTUYHOTO 3aKOHY
bpendopna (Law of Bradford) mis maykoBux »xypnanis ((Bradford, 1985), (von Ungern-
Sternberg, 2000), (Garg Ta i1., 1993), (Chongde Ta Zhe, 1998), (Eto ta Candelaria, 1987), (Eto,
1984), (Bookstein, 1994), (Wagner-Daébler, 1997)): R(n) = N1=In(n), ne R(n) — 3aranpHa Kijib-
KICTh CTaTeil y MepuIMx n >KypHajax i3 HalOuIblI MpecTHKHOI rpynu kypHaitiB (the total
number of papers in the first n journals from the highest ranked groups of journals); N1 — aucio
JIOCIIITHUKIB, XTO HAIIMCAJIN O/HY a00 KUJIbKa CTaTel 3a TeMaMH 13 1ociiKyBaHoi chepu (the
number of researchers who have written one or more articles on topics from the studied
research area); N — 4nciio HalHOLIBII PaHTOBHUX XypHATiB y cepi iHTepecy nocimianuka (the
number of highest ranked journals in the research area of interest). Komenrap 11010 icHyBaHHs
CTaTUCTUYHOI'O B3a€MO3B’A3Ky MiX po3nozuiom bpeadopna (Bradford distribution) ta xpu-
Borto JlelimMkynepa (Leimkuhler curve), a Takox nokaxxunkom /xusi (index of Gini) ((Burrell,
1991) ta (Leimkuhler, 1967)).

Po3’scHenns crynentam edexty CB. Matgis y nayni (Matthew Effect in Science, (Merton,
1968), (Merton, 1988)) mis coriambHOro sBuina (phenomenon), koiu «o6arati [3HaMEHHUTI
BUEHI| CTal0Th OaraTIIMMH [Ha [MUTATH]| Ta O1HI [MaJOB1IOMI aBTOpH| O1AHINIAIOTH [HA IH-
tatu |» (“the rich get richer and the poor get poorer”) a6o «ycmix mopopKye ycmix» (“success
breeds success”). [loscHeHHsI yBeJCHHS CTAaTUCTHYHUX HAYKOMETPUYHHUX iHAEKCIB M Ta Mij
imeni CB. Matgis (Matthew index, (Yang Ta iH., 2015)).

Komenrap 1o edexry MatBis Ha pizHux piBHsX (different scales) HaykoBoi ruHamiku (science
dynamics): epext MatBis nns kpain (Matthew effect for countries, (Bonitz ta in., 1997, 1999),
(Bonitz, 2005), (Lariviere Ta Gingras, 2010), (Wang, 2014)); epext MaTBis I *KypHaIiB
(Matthew effect for journals); epext MartBist nnst crareit y omnomy xypHaii (Matthew effect
for papers in one journal, (Biglu, 2008), (Bonitz Ta iH., 1999), (Bonitz ta Scharnhorst, 2001),
(Pislyakov ta Dyachenko, 2010), (Yang Tta iH., 2015), (Squazzoni Ta Candelli, 2012)); edext
CB. MarBisi 17151 HAYKOBHX LIEHTPIB, SIKI TEHEPYIOTh BEIHMKY KIJIbKICTh KAHMIATIB Ta JOKTOPIB




Hayk (the scientific centers that produce winners of scientific degrees and awards, (Yang ta
iH., 2015)) Ta edext CB. MaTBis y mporieci perieH3yBaHHs myOikariii (peer review process,
(Squazzoni Ta iH., 2012)). Po3’sacHenns crynentam apyroro edekrty CB. Matsis (second
Matthew effect) abo mapamokcy 3anmpomieHHs (invitation paradox) «baraTo XT0 Ha3UBa€ETHCH,
aiie Masio xTo obupaetscs» (“For many are called, but few are chosen”), konu my6mikaris y
KypHaJiaxX 13 BUCOKMM iMIakT ¢akropoM (publishing in journals with a high impact factor) ne
O3HayYae ofiep)aHH 3HaYHOI KibkocTi nmutat (does not imply a high number of citations), a
nae gume maHc (but offers a chance only). CratucTuune MopaentOBaHHA Ta
porpaMHa Bizyai3allis nepuoro ta Apyroro egekris CB. Marsis.

[TosicheHnHst cTyneHTaM nerepminoBanux mozenei (Deterministic Models), moB’s3anux i3 110-
cmigauinekumu myomikamismu (Connected to Research Publications). Bukianenus mpoctux
Mozenei (Simple Models), norictuunoi kpuBoi (Logistic Curve) Ta iHIIUX MOJIEIEH POCTy
(Other Models of Growth). Po3risin nuranp snorictuyHoro pocty 3Hasb (logistic growth of
knowledge) Ta crapinas HaykoBoi iHpopMmailii (aging of scientific information). BBenenus ne-
TepMiHicTHYHOI KinbkocTi Eff sixk mipu edexkruBHOCTI HaykoBoi ramysi (a measure of the
effectiveness of the scientific field). O3HalioMIEHHS CTY/ICHTIB 13 abTEPHATUBHUMHU Kaacui-
kamistmu cep nociimpkenas ((Menard, 1971), (Gilbert, 1978) ta (Wolfram Ta ix., 1990)) mo
BIZIHOILICHHIO J10 THITY pocTy (type of growth) 3aramsHoro urcia my6aikaiii (the total number
of publications): ctabinbHa ramy3s (stable field) 3 aiHITHIM a00 €KCTIOHESHIIIHHUM 3POCTaHHIM
13 Manumu mBuAKocTIMH (linear or exponential growth at small rates); ekcrioHeHIiaTbHO 3pO-
cratoua cdepa (exponentially growing field) mBunkoro pocry ramysi (rapidly growing field);
uukiiyHa cdepa (cyclic field) i3 nukmiyHOO 3MiHOIO MEPIOJIIB CTA0IBHOIO Ta MIBUAKOTO PO-
cty (cyclic change of periods of stable and fast growth). Busnauenus ¢ynkuii pocty ['ommepma
(Gompertz growth function, (Egghe 1a in.), 1992); dbynkuii pocty Bea (Ware growth function,
(Ware, 1973)) ta ¢ynuii pocry 3a cremeneBuM 3akoHoM (Power law growth function,
(Wolfram Ta in., 1990)). [Iporpamna Bisyamnizarist pyHKIIii pocTy.

Buxnanenus cryaentaMm ocHOB eminemMionoriunux moneneit (Epidemic Models) sik miakmacy
moneneit Jlorku-Bonereppu (Lotka—Volterra) BiagnmoBigHO 10 HAYKOMETPUYHUX 3aCTOCYBAaHb
y po6otax ((Kiss Ta iH., 2010), (Landau ta Rapoport, 1953), (Goffman, 1966)). Po3’scuenus
cryaentam ronoBHoi ifei (The central concept) enmigemiunux moseneii (the epidemic models)
Mpo Te M0 HAayKOBI pe3ynbTaTH (scientific results) MOMUPIOIOTHCSA A0 HAYKOBHUX CIIIBHOT
(spread to scientific communities) BIAMOBIAHO 10 emigeMiuyHoro audysiiiHoro npouecy (by an
epidemic diffusion process), BiimoBigHO 10 sikoro (whereby) nenani Oiibliie YieHIB HAYKOBOT
crnubHOTH (more and more members of the scientific community) craioTh «iH(}IKOBaHUMU»
(are “infected”) HOBUMM HayKOBHUMH 1J1esiMH Ta pe3ynbTatamu (by the new scientific ideas and
results). BaxauBuM KaHaioM NOLIMPEHHS TAaKOi «1HQEKLID» € JocaigHuIbKl myomikamnii (An
important channel for spreading of this “infection” is research publications).

BuxknanenHs crygeHTaM XxapakTepy 3MiH y KUIBKOCTI My OutiKalliil y neBHii ramysi J0CIiIKeHb
(Change in the Number of Publications in a Research Field). Posrasa SI ta SIR moneneii 3minu
quclia HAyKOBLIB, K1 IpaLiooTh y cdepi nocmikens (Change in The Number of Researchers
Working in a Field) BinmoBigHo no po0it (Kermack ta McKendrick, 1927), (Nowakowska,
1973) Ta (Daley, 1967). Po3srnsn marematuunoro criBBigHomenns eitm (Daley, 1967) mis
XapakTepy 3MiHHM YMClIa HAyKOBUX MyOJIiKaliil y mocnioBHi MoMeHTH 4acy (The numbers of
publications appearing in successive periods of time) 13 ypaxyBaHHSIM 3pOCTaHHSI HAYKOBOTO
inTepecy (first increase), nocaraeHHs MakcumMyMmy (then reach a maximum) 1 HacTymHOTO 3Me-
HINIEHHS yucia myOmikamii (the number of publications should decrease) BHacigok mocryto-
BOT0 BUCHa)KE€HHs HayKoBoi mpobiemu (as the problem becomes more and more exhausted).
[MTosicuennst cTyaeHtam mio emigemivuna gactuaa monenm (The epidemic part of the model)
Heiini (Daley, 1967) noB’si3aHa 31 3MiHOO YKcla JTOCTiAHUKIB, K1 MUIIYTh HAYKOBI MyOJTiKa-
uii. [Ipudyomy 301IbIIEHHS KUIBKOCTI aBTOPIB MOKE PO3TJISAATUCA SIK MOIIMPEHHS 1H EeKii
(the increase in the number of authors as infection).




Po3’sicHeHHs cTyaeHTaM KOHLENIii HenepepBHOi Moeini ['opdmana-Hesima inTenexTyansb-
Hoi emimemii (Goffman—Newill Continuous Model of intellectual epidemics, (Goffman Ta
Newill, 1964, 1967), (Harmon, 2008)) st tuHaMiKK MOMYJIAIM HAYKOBIIB Ta myOikarii (for
the Dynamics of Populations of Scientists and Publications), sk Moaudikarii emigeMigHo1 MO-
neni Pima-®pocra (Reed—Frost epidemic model, (Barbour Ta Utev, 2004), (Abbey, 1952),
(Jacquez, 1987)), xonu nomupeHHs: HayKoBuX iaei (the spreading of scientific ideas) cepen
nomyJisAnii HaykoBLiB (within a population of scientists) Mmoske BuB4aTuch (can be studied) na
ocHoBI myoOurikanii (on the basis of the publications) uneniB monyssmii (the members of that
population), mpuaomy ocHoBHEM Miporiecom mozeni (The main process in the model) € Tpanc-
dep iHbekiiiinoro Mmatepiany [inei] (is the transfer of infectious materials [ideas]) mix mocni-
naukamu (between humans) 3a momomororo (by means of) mpomixkHOro rocmomaps (an
intermediate host) [Hanucanoi myOGumikaiii] ([a written article]).

Buknanenns crynenTam HeerigemiuyHoi Mojeni (nonepidemic model) pocty 3nanb (knowledge
growth) Ilpaiica (Price, (D.J. de Solla Price, 1956) ta (Szydlowski ta Krawiez, 2009)), sika
OIKCYE CBOJIIOIIII0 YMCIIa cTaTel, Hanucanux gociuigaukomM (the evolution of the number of
papers written by a researcher), y Burisai audepeHiiaapsHOro piBHSHHS IIEPIIOTo HOPSAKY 03
ypaxyBaHHs HAyKOMETPHUUHHX e(eKTiB ssKoCTI gociimkens (the quality of research is omitted),
a TaKOXK HEXTYBaHHS BaroBUMH e(heKTaMH JUIsi OCOOJIUBOTO MiAKPECIICHHS! HOBU3HU, KPEaTHB-
HOCTI Ta iHHOBaniHOCTI (Creativity and innovation are confused).

Burnymauenns cryaentam aerepminictuunoi mozeni (A Deterministic Model) Canrsana
(Sangwal, 2011, 2012, 2013) 3poctanns KibKkocTi uTaT HaykoBIs (the growth of citations of
a scientist), K1l HafKUcaB OJIHY Ta N cTaTeil HA OCHOBI XIMIYHOTO MEXaHI3My MPOTPECYI0UOTro
3apoakoyTBopenHs (the progressive nucleation mechanism, (Kashchiev, 2000)).

[Tporpamua 00poOKka, KOMIT'IOTEpHE MOCIIOBAHHS Ta MPOrpaMHa Bi3yasi3allisi 3a3Ha4e€HOr0
CIIEKTPY PAHTOBHX Ta CIiIeMiOJIOTIYHIUX MOJIeNIeH HAYKOBOi AMHAMIKHU Yy 3BiTaX CTYJCHTIB.

Po3z’sicuenns crygentam aerepmiHicTuuHOi Mojeni Hayku (Deterministic Model of Science)
K koMnoHeHTy (as a Component) ekoHoMiuHOTO pocty kpainu (the Economic Growth of a
Country) Ta sIK YMHHUKA 3MiHHA BAJIOBOTO BHYTPIIIHBOTO MPOAYKTY (gross domestic product)
Jep>KaBU BiAMIOBIAHO 10 poOiT (Borensztein ta in., 1998), (Dedrick ta in., 2003), (Popper Ta
Wagner, 2001), (Mansfield, 1968), (Yablonskii, 1986), (Cobb Ta Douglas, 1928), a Takox
(Aulin, 1998). Po3’scHeHHS CTyI€HTaM HOBOTO O3HAYCHHS MIBUIKOCTI 3POCTaHHS HAYKOBOTO
3HaHHS, SKa 3aJeKUTh Bl (iHAHCYBaHHS Y HayKy Ta BijJ mpaii (abo yucia) kBai(iKoBaHUX
HaykoBI[iB. HaykomeTpruyHe BUTIyMayeHHs 3alpONOHOBAHOTO AU(PEPEHIIaTbHOIO PIBHIHHS
y KOHTEKCTI BaXJIMBOCTI (pyHAaMeHTambHUX nociikeHb (Importance of the fundamental
research), BaxiMBoOCTI TpaHCc(epy HaAyKOBOTO 3HAHHS Y 3HaHHA 11070 TexHouorii (Importance
of the transfer of scientific knowledge to knowledge about technology) Ta BasxiMBOCTI iHBEC-
TyBaHHs y HOBI TexHoJjorii (Importance of investment in new technologies). Butiymauenus
HAayYKOMETPUYHUX BUCHOBKIB 13 JIETEPMIHICTUYHOI MOJIEN1: €KCIIOHEHII1aJIbHOTO POCTY 3HAHHS
B ycrazneHiil cdepi nocmixerss (Exponential growth of knowledge in an established research
area) Ta TOJBIMHOTO €KCIOHEHIIalbHOTO 3pPOCTaHHs y HOBiH cdepi mocnimkens (Double-
exponential growth of scientific knowledge in a new research area).

O3zHalioMIIeHHS CTYJEHTIB 13 liMoBipHicHUMH Moaeisimu (Probability Models) nis mexaHizMiB
reHepauii HaykoBoi iH(popmMariii (mechanisms of production of scientific information) y po6o-
tax (Burell, 1985, 1988), (Cox, 1955), (Grandell, 1976), (Sichel, 1974, 1982) Ta (Irvin, 1975).
[TosicHeHHs CTyZileHTaM HOBHUX CTaTUCTUYHUX KOHLEMIIIH Ta BIIMOBITHUX MaTEMAaTHYHUX CITiB-
BIJIHOILICHb JUIS TOYKOBOTO Tpoiiecy (Point pProcess); cTOXaCTUYHOTO TOYKOBOTO MPOIECY
(stochastic point process); myaccoHiBcbKoro ToukoBoro mporiecy (Poisson point process); He-
OJTHOPITHOTO MyacCOHIBCHKOTo ToUKoBOro mporiecy (Inhomogeneous Poisson point process);
MIyaCCOHIBCBKOT'O TPOIECY 13 BHIAIKOBOIO IHTEHCUBHICTIO (a00 MOJBIHO-CTOXaCTHYHOTO
nporiecy Ilyaccona [doubly stochastic Poisson process] a6o mpomecy Kokca [Cox process]);
nporecy ['pinByna-tOna (Greenwood-Yule process) [a0o ramMMma-mmyacCOHIBCHKOTO MPOLECY




(gamma-Poisson process)]; y3araipHeHOro 3BOpoTHOro mpotecy [aycca-Ilyaccona (GIGP,
generalized inverse Gaussian-Poisson process) ta npomecy Bapinra (Waring process) [a6o He-
raTUBHOTO OiHOMIiaNbHOTO mporiecy (negative binomial process)].

Buknagenns cryaeHram iMoBipHicHoi mozeni (probability model) mis myGnikamitinoi guxa-
miku (dynamics of research publications) ta hopmysroBaHHS CTaTUCTUYHOTO po3noaity FOma
(statistical distribution of Yule) Bizmosizto mo po6it (Yule, 1925), (Simon ta Bonini, 1958),
(Brown Ta in., 1975), (O’Connell, 1993) Ta (Aldous, 2001). ®opmysroBaHHS CTYACHTaM JIi-
uiioi rimote3u (linear hypothesis) npouecy FOna (Yule process): fkimo aBrop mae Garato
ny6mikarriii (If an author has many publications), To Bin/Bona He nmotpedye 6araro dacy (he/she
doesn’t need much time) mis nanucanus HoBoi myoOstikarii (to produce another one). V takuii
crioci6 (In this way), nocnipkyBanuii croxactuuHmid iporec (our stochastic process) crae -
HIAHMM CIIpaBKHIM MyJIbTUILTIKATUBHUM TIporiecoM (becomes a linear pure multiplicative pro-
cess). Po3’sicHeHHs CTyIeHTaM BJIACTUBOCTEH MPOAYKTUBHOCTI JOCIIIHKEHB BIJIIOBITHO /10 MO-
neni FOma. OuikyBane 3nadeHHs (a00 maTeMaTHuHe criofiBanus, Expected value) sik cepeane
4YHUCI0 MyOJiKaliif, HaMCaHHS SIKMX OYIKYEThCA 3a MEeBHHMH yac. DOpMyIIIOBaHHS 3aKOHY
eKCcroHeHIIansHoro pocty Hayku (law of exponential growth of science). IlIBuakicte pocTy
gucna myosikamii (the rate of growth of the number of publications) sk Mipa (a measure)
1HTEHCUBHOCTI MyOmiKaniitHoi akTuBHOCTI (intensity of publication activity) nocnigHuka (a re-
searcher). ®opmytoBaHHS KIiHIIEBOTO 4Yacy poOOTH JOCHIAHHMKA HaJ 3aJad4aMH i3 IMEBHOI
obnacti gocnimkeHs (some finite time on problems from some research area). Po3’scHenHst
3actocyBanHs amnpokcumanii Cripiinra (the Stirling approximation) 10 acHMITOTHYHOI
noBeainku (Asymptotic behavior) posnoniny FOma (Yule distribution) 3i 3BegeHHsIM 10
HaykoMeTpu4Horo 3akony [lapero (the law of Pareto).

Po3’sicuenns cryaentaMm myaccoHiBcbkoi mozeni (Poisson Model) s auHaMiku IUTYyBaHHS
(Citations Dynamics) anst MHOKHHU ctaTeit (a Set of Articles), omy0OikKOBaHUX OXHOYACHO
(Published at the Same Time) BigmoBigHO 10 cydacHux jgociimkens [(Redner, 1998, 2005),
(Sarli Ta 1n., 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)]. Butiyma-
YeHHsSl CTYyJIeHTaM HOBUX O3HAu€Hb: (YHKIIS pO3MOJALTY MHMOBIPHOCTI 3acTapiBaHHS
(obsolescence density function) ta ¢yHkIii po3moiny crapinas (obsolescence distribution
function). CraTucTiuHe NOsACHEHHS (AKTUYHOrO ICHYBaHHSI HAyKOBUX CTaTe€H SIK1 HIKOJIM HE
OynyTh mporuToBaHi (publications that will be never cited).

Po3’sicHeHHS cTyIeHTaM HayKOMETPUYHUX SIBUII 3acTapiBanHs (0bsolescence), siki onucyooTh
Taki 3pa3ku mnoBeniHku (patterns of behavior) HaykoBHX LHUTaT SK «CIUITYi KPacyHi»
(“sleeping beauties”, (A.F.J. van Raan, 2004), (Burrell, 2005)) ta «magaroui 3ipku» (“‘shooting
stars”) HUIsIXoM 3aCTOCyBaHHsI 3MIIIAHOTO ITyacCOHIBChKOTO po3noziay (mixed Poisson distri-
bution, (Grandell, 1997), (Klugman Ta iu., 2008), (Bennet, 2006), (Reiss Ta Thomas, 1997)) ta
mozeni bapena (Burrell, 2001, 2002). Bu3HadeHHs MPUKJIAIHOTO MATEMAaTHIHOTO CITiBBiIHO-
HeHHs 11 imMoBipHOcTi (the probability) o crarrs y 36ipHuKy mpams (that a paper in a col-
lection of papers) matume r rurat (Will have r citations).

[TosicHeHHsI CTyJileHTaM OCHOBHUX HMOBIPHICHUX MIJXOAIB 1O CTATUCTUYHOIO OMUCAHHS CTa-
pinHs HaykoBoi iHpopmarii (Aging of Scientific Information). Po3’scHenHs Tppox mepionis
KHUTTSI CTATTI: TepIi ABa poku micist myomikamnii (First two years after publication); nactymni
a1k pokiB (Next five years), koiam «cruisdi KpacyHi» HayKOBOTO IIUTYBaHHS € PIAKICTIO; i
OinbIe HiX ciM pokiB micis myOuikarii (More than seven years after publication).
Buknanenns cryaentam Mojieni SI0I0HCHKOTO /It CTOXaCTUYHOTO MPOIIECy CTapiHHSA Ta CMe-
pti HaykoBoi iHpopmariii (Death Stochastic Process Model of Aging of Scientific Information,
Yablonskii, 1977). 3BepHeHHsT yBaru CTYJEHTIB, 10, BIINOBIAHO 10 Mixxomy SI0I0HCHKOTO,
mBH KM Temi (rapid pace) crapinns HaykoBoi iHdopmaiii (aging of scientific information)




Bi/I0OYBA€ThCS 32 EKCIIOHEHIITHIM 3aKOHOM, KOJIM CEpeIHE YHCIIO IUTAT 13 YacoM t 3MeHITy-
€THCS BIiMOBIIHO 0 3aKOHY Xt = Xo*eXp(—u~t), ne Xo € urciaom nutat mpu t = 0 (The number
of citations at t = 0), a 4 € IHTCHCHUBHICTIO 13 SIKOIO 3MEHIIIYEThCs KUTbKICTh nuTaT (the intensity
with which citations are decreasing). Po3’scHeHHsI CTyJAeHTaM rOJI0BHOTO HAyKOMETPHYHOTO
BHCHOBKY 13 Mojei SI0J0HCHKOT0, 110 JUIsl HAYKOBOI CIIIBHOTH € HEOOX1THUMU 3HAYHI HaY-
KoBi1 3ycwis (significant scientific efforts) mis Toro mo6 KOMIEHCYBaTH CTapiHHS HAYKOBOT
iHpopmanii (to compensate an aging of scientific information) msixom nmpoyKyBaHHS HOBOT
HaykoBoi iHdopmariii (by production of new scientific information).

[TosicHeHHSs cTyIeHTaM aJbTePHATHBHOT IETEPMIHICTUYHOI MOJEI sl CTapiHHS HAYKOBOI 1H-
dhopwmartii (Aging of Scientific Information) Ha 0CHOBI TpolIecy HEOAHOPITHOTO HAPOHKEHHS
(Inhomogeneous Birth Process) ta posnozainy Bapiara (Waring Distribution), siky BUCBITIEHO
y po6otax ((Schubert Ta Glanzel, 1984), (Glianzel ta Schubert, 1995), (Glénzel Ta Schoepflin,
1995)). TIlosicHeHHs  CTylneHTaM  MaTeMaTHYHMX  [O3HA4e€Hb Ui CTOXACTUYHOI
mozeni (Schubert ta Glanzel, 1984), ko X(t) € mporecom my0iKaIiiHOT aKTHBHOCTI BHITaI-
koBoro aBTopa (the publication activity process of an arbitrary author) Ta p(x(t) = i) = yi € iimMo-
BIPHICTIO 1110 IIe# BunaakoBuii aBTop (the probability that this author) omy0OuikyBaB i crareit
(has published i papers) y wacoBomy intepBani mix O Ta t (in the time interval between 0 and
t). BuriiyMadeHHs CTyIeHTaM Bi/MOBITHOT HAYKOMETPHUYHOI CUCTEMH TU(PEPEHIIATbHIX PiB-
HsHb Ta ii po3B’ 3Ky X = X(0)=exp[(o — y)*t], sixuii € cxoxum Ha iHTerpan S6I0HCHKOTO.
@dopMyIItOBaHHSI CTyJCHTaM MaTEMaTHYHOTO 3allUCy CTaTUCTUYHOTO po3moiiny Bapinra
(Waring distribution) Ta ioro 3B’s3ky i3 posnoautamu KOna (Yule) ta Humnda (Zipf). Po3’sc-
HEHHS CTyICHTaM HasiBHOCTI JIy>ke JoBroro xsocra (with a very long tail) y po3noaini Bapinra
(Waring distribution). Haykometpuute po3’siCHEHHSI HECTAILlIOHAPHHUX MPOIIECIB HAPOHKECHHS
(nonstationary birth process) sik craTeit, Tak i IUTAT Ta iX 3B'A3KY 13 HETATUBHUM O1HOMiaJIbHUM
po3noxainom (Negative Binomial Distribution).

Po3’sicuenns cryaentam ¢yHKiii 3actapiBants (obsolescence function) H(S) sik iiMoBipHOCTI
TOrO IIO0 CTAaTTS He Oy/e IMTyBaTUCS 1Mo3a 3aaaHoro yacy S (the probability that a paper will
not be cited beyond a given time s). Hapa3i H(®) = 1, ockiJibKH MiCJisi HECKIHYEHHOTO Yacy
KOXHa cTaTTs € 3actapiioro (at infinity, every publication is obsolete). [TosicHenHs cTyeHTamMm
pesynbrary it H(0) = exp(—f*=N), sikuii 03Ha4ae 1110 KMOBIPHICTh TOTO IO CTATTS € BXKE 3a-
cTapiyioro y MOMEHT 1i myoutikartii (the probability that a paper is already obsolete at the moment
it is published) nopiBHIOE HMOBIPHOCTI 1110 CTATTIO HiKOJIH He Oyae mpouuToBaHo (equals the
probability that it will never be cited).

[TosicHeHHs cTyieHTaM JuQepeHIiaTbHUX PIBHAHB Ta iX 1HTErpatiB, SKi MIPUBOJATH JI0 ypi3a-
Horo posnoaiunry Bapinra (Truncated Waring Distribution). Buknanenns 3acrocyBanHs ypi3a-
HOTO po3MoAlTy BapiHra 10 KibKICHOTO CTATUCTUYHOI'O OMMCY MPUKJIAJHOTO BUMAAKY €MIr-
pauii kBaiikoBaHUX KaapiB («BiATOKY Mi3KiB», Brain Drain). O3HaiioMIIeHHsI CTY/ICHTIB i3
HOBUMHU KOHIICTIISIMU Ta BIAMOBITHUM CTaTUCTHUYHUM (POPMATI3MOM JIS 3aMKUCy OaraToBUMi-
pHoro po3mnojiny Bapinra (multivariate Waring distribution).

[TosicHeHHs cTyJJleHTaM HOBUX CHIBBIAHOIIEHb Ta AW(EpeHLIaNbHUX PIBHIHb, OB’ A3aHUX 13
ypaxyBaHHsM Biky 1utaT (Age of Citations) BiamoigHo 10 po0Oit (Burrell, 2001, 2002, 2003).
[Tporpamua o6poOka Ta Bizyasizallisi 3apONOHOBaHUX MO/JIeNIel HAYKOBOI AMHAMIKH.

[TosicHeHHsI cTyieHTaM OCHOBHHMX KOHIIETIIiH BapialiifHOro MiJXoay 10 HayKOBOI MPOTyKTHB-
Hocti (Variation Approach to Scientific Production). ®opmy:toBaHHs CTyA€HTaM HAaCTYITHOI
HayKOMETPUYHOI YMOBH pIBHOBarm HayKoBOi ycTaHoBW: JlociigHuIbka opranizamis (A
research organization) 3HaXoIUTKCA Yy cTaHi piBHOBaru (is in an equilibrium state) mo BigHO-
MIEHHIO J0 MPOAYKyBaHHS HaykoBoi iH(opmarrii (with respect to scientific production) sikio
cratuctuyHi 3akoHu (if the statistical laws) mns xapaktepuctuunux BenuuuH (for the
characteristic quantities) HaykoBoi npoaykTuBHOCTI (of this productivity) BusHayaroThcs (are
given) rinepOoniuHuMu criBBigHomeHHsMH (by hyperbolic relationships). Jloknaane cratuc-




TUYHO-TEPMOJIMHAMIYHE KOMEHTYBaHHs Ta BUTJIyMAayeHHs CTYACHTaM BapialliiiHOTO Xapak-
Tepy miHrBicTHYHOTO 3aKkoHy llunda (Zipf’s law in the field of linguistics) 13 3acTocyBanHIM
npuHIUNY HaiiMeHmux 3ycuib (principle of least effort): Jlronceke cminkyBanas (Human
communication) rpyHTyeThCs (is based) Ha TBOX MPOTHIICKHUX TEHACHINIAX (on two opposite
tendencies): mepiuit XTo roBopuTh (the one who speaks) HamaraeTbcsi BAKOPUCTOBYBATH (tries
to use) miHiManpHe uncio ciiB (the minimum number of words), a npyruii, xTo cimyxae (and
this one who hears), Hamaraetbcst 3po3ymitu (tries to understand) cmiBpo3moBHEKa (the
speaker) noxianarouu (by investing) MiHiManbHOTO 3ycriuia (minimal effort).

ButinymaueHHs cTyieHTaM MO>IJIMBOCTI 3aCTOCYBaHHs BapialliifHoro npuHoumny boibpimana
(variational principle of Boltzmann) 1o craTHCTHYHOIO OIMUCY 3YCHILIS HAYKOBIIS BiAIIOBITHO
1o po6it (Yablonsky, 1980, 1986). O3HaiioMJIeHHS CTYICHTIB i3 HACTYITHUM MaTEMAaTHYHUM
dopmaiizmMom: P(X) — KIMOBIPHICTB TOTO IO AOCIIIHUK HamKcaB X myoiikaiiii (the probability
that a researcher has produced x publications); E(X) — craTiucTudna Mipa cepeHbOr0 3yCHIUIS
(a measure of the mean effort) abo cepenns «eHepris» (mean “energy’), sika BUTPAYAEThCS
yIPOJOBXK HayKOBOi poboTH (spent in the course of the scientific work).

[TosicHeHHSsI cTyIeHTaM HACTYITHOT'O MaTeMaTHYHOTO (popMai3mMy Ui CTATHCTUYHOTO BH3HA-
YeHHS 3yCHWJUIS Jochignuka: E(X) — 3ycwuis qocnigHuKa 10 HanucaHHs X myOdsikamiid (the
effort E(x) of a researcher to produce x publications), npudomy E(X) € mpomnopitioHabHIM 10
yacy t, BuTpauenomy nociigaukom (be proportional to the time he or she invests for research)
i E(X) o t. Po3’siCHEHHS CTyI€HTaM IO BiIMOBIIHO J0 3aKOHY €KCITOHEHIIIATbHO-3POCTAI0YO01
Hayku (There is a law for an exponentially growing science that states) HaykoBa MpOTyKTHB-
HICTBh 3pPOCTA€ €KCIIOHEHIIANbHO YCIia 32 BUTpaueHUM yacoM (scientific production growths
exponentially with invested time): x(t) = exp(/=t). 3Biaku BUIUIMBAE HAUIPOCTIIIA CTATUCTH-
YHa OIiHKa /s 3ycuiuts HaykoBist E(X) o< (1/4)*In(X) = p=In(x).

Po3’sicHeHHsT CcTyneHTaM METOAMKH OOYHMCIeHHs eHTpomii (entropy) H, «remmepartypu»
(“temperature”) T Ta myOuikarifiHoi HWMmoBipHOCTI P(X) A TEPMOJMHAMIUHOI CHCTEMH
«IOCITI THUK-HAYKOBA OpraHi3allis», CTAaTUCTUYHA MeXaHika (statistical mechanics) sikoi Bu3Ha-
qaetbes 3akonoM Llunda-TTapero (Zipf-Pareto law): p(x) = (1 — (k=p/T))/(x**'D),
ButnymaueHHs cTyaeHTam MO0 Hapasdi K € XapakTepUCTUKOI 3yCHIIb JIOCHIJIHUKA B
nyOmikamiiHomy nporueci (characteristic of the efforts of the researcher in the publication
process), mpuuoMy iHIuBIAyanbHi HaykoBi 3ycuiuis (these efforts) 3anexkaTs Bijx TamaHTy J10C-
ninHuka (can depend on the talent of the researcher), a Takox BiJg poGouMX yMOB, 3apIjiaTu
(but also on the conditions of work, salary), a 3pocraroui qocmiTHUIBKI 3ycuiuisa (increasing
research efforts) mpusBosTh 10 3MeHInyBanHs 3HaueHHs K (lead to a decreasing value of k).
[losicHeHHSI CTyJOeHTaM CTATUCTHUYHOTO 3HAYCHHS HAYKOMETPUYHOI «TEMIIEpaTypu»
(“temperature”) T sIK XapaKTEpUCTUKU 30BHIIIHBOTO BIUIMBY Ha JIOCIIAHULIBKY OpraHi3aliro
(characteristic of external influence on research organization). Po3’scHeHHs CTyeHTaM IO
«TemnepaTypHuit» napamerp (parameter) T Moxe OyTH noB’si3aHuM (can be connected) i3 pi3-
Humu notokamu (to different flows) no mHaykoBux ctpyktyp (toward the scientific structures),
CKaXXIMO (€.g.) TpolIoBi MOTOKH (piHaHCyBaHHS (to money flows). Otxe (Then), sximo rpomro-
Buii moTiK (¢inancyBanHs 3poctae (if the money flow increases), To HaykoBa
cucreMa «posirpiBaeTbes» (the system is “heated”) 1 sikio rpomoBuii MoTik GpiHAHCYBaHHSA
3menHmryetbes (if the money flow decreases), cucrema «3amep3ae» (the system is “frozen”).
O3HalloMJIEHHS! CTYACHTIB 13 MOJEIIOBAaHHSIM HAayKOMETPUYHMX IPOLECIB KYPHAIHHOTO
uutyBaHHs (Modeling Citation Process). BuxmaneHHs cTygeHTaM CTaTHUCTUYHOI MOJENi
h-ingexcy TDipma (h-index of Hirsch) i3 3acrocyBanusim posmnoainy Ilapero (Paretian
Distributions) BianosigHo 10 podotu (Glénzel, 2006). ButiiymaueHnHs cTygeHTaM KOHIEMIIIi
Ta MaTeMaTUYHOI'O 3aIllUCy JJIs eKCTpeMallbHOro 3HaueHHs (extreme value) r-i xapakrepuc-
tuku ['ymoens (Gumbel’s r-th characteristic) ur Ta aHanoriude GopMyIFOBaHHS BiIIOBIIHOTO
o3HaueHHs Juist iHpekcy [ipma (Hirsch index) sk h = un. Po3’sicHeHHs cTyZeHTaM 3acTocy-
BaHHA po3noauny Ilapero (Paretian Distribution) no Bunaakosoi 3MiHHO1 (Random Variable)




X, ckaxiMmo 10 po3noairy nurar (the distribution of citations) X. [Tosichennst moOya0BU cTaTh-
cTHYHOT omiHKH 11t h = Uh = c2*nY ) ginmosinro 10 sKoOi iHIEKC I'ipura (Hirsch index) h e
nponopiiiauM 10 kopens crerneHi (1 + a) ((1 + a)th root) Big uncna myomikarii n (of the
number of publications n) mis Bunaaky craTucTHYHO-BENMKOI KigbkocTi myOumikamii (If the
number of underlying papers is large enough). [Tosicuenns crynentam 1o aist o ~ 1 (o is close
to 1) ingexc ipma (Hirsch index) h € mpomopuiiinum (is proportional) KBaapaTHOMy KOPEHIO
(to the square root) Bix uucia my6mikamiii (of the number of publications). HaramyBauus cty-
neHtam o3HaueHHs i siapa [ipmry (Hirsch core), ske mictuts h-crareii (which contains the
h-papers), 1e koxHa cTaTTs ojepkaia monamenmie h nurar (papers that received at least h
citations each). [losicHeHHS cTyIeHTaM 1110 Yncio nuTat cratelt i3 sapa [ipmry (The number of
citations of the papers from the Hirsch core) e nmponopuiitanm 1o (is proportional to) h? ams
a > 1 ta ipu Benukomy 3HaueHHi (and a large value of) k.

Butnymauenns crynentam meroauku (Glianzel ta Schubert, 1985) moOynoBu cratucTudHOl
ominku s ingekcy [Niprra (Hirsch index) h mumsxom 3actocyBanns posmosiny Ipaiica (Price
distribution) mo BumankoBoi 3MiHHOI (random variable) X, sika € IHTEHCHBHICTIO IUTyBaHb
cratTi (citation rate of a paper). HaragyBanHs cTyjeHTaM KBaJpaTHO-KOPEHEBOTO 3aKOHY
[paiica (the square root law of Price), sikmii ctBepmkye mo (which states that) aBropcbkuit
BHECOK y nosioBuHy HaykoBux crateit (half of the scientific papers are contributed by) BepxHim
KBaJpaTHUM KopeHeM (the top square root) Biz 3aransaoro uucina (of the total number of) na-
yKoBUX aBTOpiB (scientific authors). HaragyBanHs cTyaeHTaM MaTeMaTHYHOIO CIHiBBiIHO-
IICHHS JUIS eKCTpeMaibHOro 3HadeHHs (extreme value) h-i xapakrtepuctuku ['ymOGens
(Gumbel’s hth characteristic) Ta moGymoBa cratucTHunoi ominku mis h = up = (n=N)2,
SIkicHe Ta cTaTUCTHYHE PO3’siCHEeHHs cTyeHTaM o h-ingekc [ipma (h-index) e mponopiriii-
HuM (is proportional of) kBagpaTHOMY KOpeH!o (the square root of) Bix uncna myOumikariiii (the
number of publications) skmo uwactora nutyBanHsa (if the citation rate) ommcyerbes (is
described) po3nozinom Ipaiica (by the Price distribution) Ta BUKOHYIOTBCS 1HIII TPUTTYIIICHHS
(and all other assumptions are valid). [TporpamHa Bi3yasi3aiisi po3Mmo/iyiy Ta OIiHOK.
[TosicHeHHS CTyIeHTaM OCHOBHHX IPUITYIIIEHb Ta MATEMAaTUYHOTO (hopMaltizMy myOImiKaiiHo-
murariitaoi moaeni (publication-citation model) h-ingexcy Tipia (h-Index), sika rpyHTY€TbCS
Ha posnoaun Ilyaccona (Based on the Poisson Distribution) Bignosigno o poOit (Burrell,
1992, 2007). JloknaaHe po3’ssCHEHHS CTy/ICHTaM TaKHX MPHITYIIeHb, sk [IyaccoHiBCbKUi Xa-
pakrep npouecy myouikaii (Poisson process of publishing) aBTopcbkux crareii i3 4acToTOIO
0, IlyacconiBcbkuil xapakrep ofepxanns nurat (Poisson process of citations receiving) i3 4ya-
CTOTOIO /| Ta BapirOBaHHS YacTOTH /A 10 Mipi myOiKaliiHOT aKTUBHOCTI aBTOPa BIIOBIIHO J10
ramMa posnoainy (according to a gamma distribution). MaTemMaTHuHuil 3anKc Ta BUTIIyMa-
YEeHHsI CTYJIEHTaM CTaTUCTUYHOTro po3nozauty P murar (distribution of the citations) BunankoBo
BUOpaHoi ctarTi nocuianuka (of a randomly chosen paper of the scientist) Ta po3noainy E mis
ouikyBaHoOTro 3Ha4deHHs uncia crateil (The expected number of papers) 13 N nuraramu (with n
citations) uepes 6era-po3noain nepuioro poay (beta distribution of the first kind). ITosicnenns
CTyJEHTaM OCHOBHUX MyOIIKaliiHUX MPUHIUIIB HAyKOBI, K1 € HaciuigkaMu [lyaccoHiBCh-
koro E-posnoziny. Po3’sscHeHHs CTaTUCTUUHOTO 3HAUE€HHS 00pa3HO-CIIEHIOBOI IPUKA3KHU BUe-
Hux «Ily6mnikylics abo 3arunemnt!» (Publish or perish!), sika 0e3nocepeHpO BUILIMBAE 13 3aHCY
E-posmoniny (Burrell, 1992, 2007), ockineku ovikyBane uncio crareit (The expected number
of papers) 13 n uutatamu (with n citations) € nponopuiitauM (is proportional of) myGmikariiiHii
gacrorti (publication rate) 6.

KinmpkicHe TIOSICHEHHSI CTyJI€HTaM HACTYITHOTO MPHKIAIHOTO BUCHOBKY: «TpuBana HaykoBa
Kap’epa — 1e 1o0pe (A long career in science is a good thing!)», Koy ouikyBaHe YUCIIO cTaTel
E i3 n nutraramu (The expected number of papers with n citations) 3poctae B T pa3 117151 KO)KHOTO
n (is increasing in T for every n). Po3’scHennst crynenTam npasuia «HixTto He € reniem! (No
one is a genius!)», ockinbku ovikyBaHe 4yncio crareit E i3 n nutaramu (The expected number
of papers with n citations) 3mMeHIIyeTbest B N pa3 juist koxkHoro T (is decreasing in n for every




T). 3anuc cryaentam Bupasy s h-inaekcy sk h(T) = max{n : n <E[N(n, T)]}, ne h-ingekc
sanekuth Big (h-index depends on) myOumikamiiinoi iHTeHcuBHOCTI (the intensity of
publication), TpuBanocti HaykoBoi kap epu (the length of the scientific career) Tomo. IIporpa-
MHa 00poOKa Ta rpadivyna Bizyamizallisi po3MoIiiiB.

O3HailoMJIEHHS CTY/ICHTIB 13 MaTeMaTUYHUM 3aIMCOM Ta CTATUCTUYHUM TIyMadyeHHSIM y3ara-
JBHEHOT0 3BOpoTHOTrO po3noxiny I'aycca-ITyaccona (Y3PI'TI, Generalized Inverse Gaussian—
Poisson Distribution, GIGP) mns monemoBanns 6ibmiomerpuynux manux (for modeling
bibliometric data) BiamoBimHo 10 HaykomeTpuuHux poOitT Ciuens (Sichel, 1982, 1985, 1992)
ta [leppo (Perreault ta in., 1999). 3BepHeHHS yBaru CTy/I€HTIB HA MOXKJIMBICT 3BeICHHS Y 3-
PI'TI (GIGP) posmominy mo HeraruBHOro OinomiambHOro posmoainy (Negative binomial
distribution), 0 HyJb-yCIY€HOrO HETraTHBHOTO OiHOMialbHOTO po3moaity (Zero-truncated
negative binomial distribution), mo posmnominy mnorapubmiunux psaie dDimepa (Fisher
logarithmic series distribution), mo 3BopoTHOro posmnominy [aycca-lIlyaccona (Inverse
Gaussian-Poisson distribution), a Takox m0 posmoxiniB Jlorka ta Ilumnda (distributions of
Lotka and Zipf). O6po6ka, oouncierns ta mooyaosa Y3PI'TI (GIGP) po3noainis y 3BiTax.

O3HailoMmIIeHHS CTYJIEHTIB 13 poboToto PomanoBa Ta TepexoBa (Romanov Ta Terekhov, 1995,
1997), sixi 3anpornoHyBaJid MaTEMaTHYHY MOJICIIb €BOJIFOIIT HAYKOBOI ITPOIYKTHBHOCTI y HAY-
KOBi# crinbHOTI pizHoro Biky (The mathematical model of productivity- and age-structured
scientific community evolution) ta MaTemMaTH4YHy MOJIE/b PYXY HAyKOBIIS i3 YpaxyBaHHAM J10-
cnigaunekoi npoayktuBHocTi (The mathematical model of the scientific personnel movement
taking into account the productivity factor) y Buriisiai audepeHiianbHUX piBHIHD Y YaCTHHHUX
noxiguux Apyroro (1997) ra nepmoro (1995) nopsanky. Moaens (1997) € HaykoMeTpHUHUM
y3araigpHeHHsM piBHsSHHA Dokkepa-Ilnanka (Fokker-Planck equation). IIporpamua o6po0ka,
oOuuCIIeHHs Ta Bizyaiizailis Mojeneil (Romanov ta Terekhov, 1995, 1997).

Po3’sicuenns cryaentam craructuaHoi moaeni S6moncekoro (Yablonskii, 1986), sika kinbki-
CHO TIOKa3ye TOW eKCHepUMEHTaIbHUN (akT 1m0 OUIbLII JOCHITHUIBKI crinbHOTH (larger
research communities) 3maTHi po3B’si3yBaTH OLTbII CKiIagHi Tmpobiemu (can solve more
complex problems). Ilo6ymoBa crymentam miHeapuzoBaHoi oiinku (linear relationship)
pn = f=n, ne f € cepenHboro iiMoBipHicTIO (the mean probability) o kBaidikoBaHUN JOCTII-
HUK po3B’sbke npoOiemy (that a qualified researcher will solve the problem), a n € po3mipom
rpymnu kBamidikoBanux gociinaukis (group of n qualified researchers). O3naitomnenHs crye-
HTIB 13 KoHuenuisimu Barnepa-Jleitnecnopda (Wagner ta Leydesdorff, 2005) ta Crixse
(Stichweh, 1996) nns ckimagHOCTI HAYKOBOI OpraHizaitii. Po3’sCHeHHS CTyieHTaM IPOCToT OIli-
uku i (dn/dt) > (n/f)=(—dp/dt), ne (dn/dt) € iHTeHCHBHICTIO 301TBIIIEHHS PO3MIPY TOCTITHH-
1bKo1 rpymu (increase in the size of the research group), a (df/dt) € iIHTEHCUBHICTIO 3pOCTaOUOT
CKJIQTHOCTI po3B’si3yBaHMX 3aja4 (increasing complexity of the solved problem). Butiyma-
YEHHS CTyICHTaM PSIIy HACTYITHUX BUCHOBKIB i3 HepiBHOCTI 1t (dn/dt). Ockinbku CKIamHiCTh
HAYKOBHUX 3aJau 3pocTae i3 yacoM (As the complexity of scientific problems increases with
time), TO BUHUKAE MOTpeda y OUIBIINX KOJEKTUBAX JOCTIIHUKIB JJis 3a0e3nedeHHs] OUThIIo1
HMOBIpHOCTI PO3B’sI3aHHS MOTOUYHUX HAYKOBHX ITpobiieM (one needs larger research collectives
in order to support a large probability of solving the problems). 3BepHenns yBaru cryaeHTiB
Ha mapameTp f y nonepe/Hiii MoJiei, BelIMYrHa SIKOro Mae OyTH sikomora Oinbiioro (the value
of the parameter £ must be kept as large as possible). O6po6ka momeni.

O3HallOMJIEHHS CTY/EHTIB 13 OCOOIMBOCTAMHU MOJeNel 13 00MEXEHOI0 3aJIeKHOI0 3MIHHOIO
(Limited dependent variable models), siki 3aCTOCOBYIOTBCS 10 aHaNi3y KaTeropiiHO-SKICHUX
Ta TUCKpEeTHUX JaHHMX (categorical and count data) y HaykomeTpii (scientometrics) Biarmo-
BiztHO 10 poOiT (Deschacht ta Engels, 2014), (Van Dalen ta Henkens, 2005), (Fedderke, 2013),
(Rokach Ta in., 2011), (Jensen Ta in., 2009), (Vakkari, 2012), (Engels Ta in., 2013), (S.-C.J.
Sin, 2011), (Abbasi Ta iu., 2011), (Walters, 2006), (Bornmann ta Daniel, 2006) ta (Barjak ta
Robinson, 2008). Po3’sicHeHHs CTyICHTaM MaTEeMaTHYHOTO CHHTAKCHUCY, CTATUCTHYHOTO 3Ha-




YEHHs, HAYKOMETPUYHOTr0, 6i0miorpadiunoro Ta 0i3HeC-3aCTOCYBaHHS TaKUX MOENeH i3 00-
MEKEHOIO 3aJIeXKHOI0 3MIHHOIO sIK OiHapHi perpeciiini moaeni (binary regression model), morit-
mozeni (logit model) Ta moaeni mopsiakoBoi perpecii (ordinal regression model). Po3’sichennst
CTYJICHTaM TaKUX CTATHCTHYHHMX MOJIEJICH IJisl TUCKpeTHUX AaHuX (count data models) sk pe-
rpeciiina monenb Ilyaccona (Poisson regression model) ta y3aranpHenuid posnosin [umnda
(generalized Zipf distribution). O6po6ka Ta KoMII’FOTepHA Bi3yasi3allisi CTAaTUCTHYHUX MOJIE-
JIei JaHOTO KJIACy i3 HAYKOMETPUYHUM BUTIYMAUYEHHSIM PE3yJIbTaTiB Y 3BITaX.

O3HailoMJICHHSI CTYJICHTIB 13 (2) Cy4aCHUMHM 1HKEHEPHUMH IT1JIX0JIaMH1 JI0 CTPYKTYpyBaHHsI Ha-
YKOBHX 3HaHb JUII TOBTOPHOTO BUKOpHCTaHH (structuring knowledge for reuse); (0) cTpykry-
PHO-JIOTIYHMM ~ 3MiCTOM  Qitocopchbkux Ta  iHQOpMAIIfHMX  OHTOJIOTIH Ta  iX
CKJIAJJOBUMU 4YacTHHAMH; (B) CHEKTpoM, Kiacudikamiero, (HopMambHUMH MOJEISAMHU Ta
BJIACTUBOCTSMH OHTOJIOTIH; (T) MpaBUIaMH JIOTiKA NpUPOAHKOI MOBHU (natural language) mo
OIMCY OHTOJIOTIH; (1) CHHTaKCHUCOM (syntax), aromapHUMH Gopmyinamu (atomic formula), yHa-
pHuMH Tpenukaramu (unary predicate) Ta CceMaHTHKOIO (semanticS) MOBH JIOTIKH
npeukatis nepmoro nopsaky (FOL = first order predicate logic); (e) rpadiunoro FOL-Bizya-
J3aIli€ro 13 3aCTOCYBaHHAM JiarpaMm KiaciB yHigikoBaHoi moBu MozemoBanHs (UML class
diagram); () 06’exktHO-poabOBUM MojemoBanHsAM (Object-Role Modeling) FOL-cemanTuku;
(>k) aBTOMaTHU30BaHUMHU OOYHCIIOBAYaMU JIOTIYHUX BHpPA3iB (HA MPUKIAAl 3aCTOCYBAHHS OH-
naita cuctemu Tree Proof Generator, https://www.umsu.de/trees/ ); (3) MoBamMu OIIKCOBOT JIO-
riku (DL=Description Logic) mist o0uncioBanbsH0i 00pOOKH OHTOOTIH; (M) CHHTAaKCUCOM Ta
cemanTHKom cimerictea DL omucoBux sorik ALC (ALC = Attributive (Concept) Language
with Complements=Attributive Language with Concept negation);
(1) cuaTaKCcMCOM Ta ceMaHTHKOIO ciMeiicTBa DL onmucoBux sorik SROIQ(D) amnst oHTOMOTTHHOT
moBu OWL 2 DL. IIporpamua 06pobka, UML-nipeacraBnenHst Ta npukiajaHa MaTeMaTH4HA
Bi3yauizamist (opMaTbHUX JIOTIKO-MHOKWHHHUX MOJIENEH pOo3pOoOJIeHUX KOMII FOTEPHHUX OHTO-
JIOT1H 13 JOKJIAJIHUM BUTIIYMAUSHHSIM OJICP)KAaHUX PE3yJIbTATIB Y 3BITaX CTYJEHTIB.
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[ToGymoBa HAMMPOCTIIIOT OHTONOTIYHOI MOZETI, SIKa BiJOOpaXkae TUIIOBY CTPYKTYPY SIK OpHUTi-
HaJBHOI TocmigHuibKoi (original research), tak i orsisgoBoi (review, overview) HayKoOBHX ITy-
Omikartiii, a Takox Protégé-pisyaizaiiisi 3anpornoHOBaHOi OHTOJIOTIYHOT MOJIEII.
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O3HailoMIIeHHS CTYJIEHTIB 13 (JOpMYJIIOBaHHIM OJHOMIPHOI ONTHUMI3alIHOI KpailoBoi 3amaui
nuHaMikn: Hexait matepianbpaa Touka M i3 OCTIHHOIO Macoro M [Kr] pyXaeTbes MpsIMOTIHIHHO
Y3[0BXK TJaJIKOI TOPU3OHTAJIBbHOI MpsMoi, sika cmiBmajgae i3 HampsmoMm Bici OX. Hexai
MOTOYHA KOOpJMHATa MaTepianbHOl Touku mo3HadeHa sk X(t) [m]. Hexait F(t) = u(t) [H] €
piBHOZI#HOO akTHBHKX cun F(t), HampsmizeHo y3m0Bxk Bici OX: m=(d?(x(t))/dt?) = F(t) [a6o
m=(d?(x(t))/dt?) = u(t)]. Kepyroua cmaa F(t) = u(t) [H] npaktuuso mis BCiX peanpHHX
KEPOBAHUX TPOIIECIB y pealbHUX CHCTEMAaX YIPaBIiHHSA, AKi MiUIAral0Th MATEMAaTHIHOMY MO-
JICTFOBAHHIO, NPHHIUIOBO HE MOK€ NPUIAMATH _10BiJIbHE 3HA4YeHHS, OCKUIbKU
Fmin < F(t) < Fmax [a60 Umin < U(t) < Umax], e Fmin = Umin [H] Ta Fmax = Umax [H] SIBIISSFOTBCSL BiI[-
noBiTHO MiHIMATEHUM (Fmin = Umin [H]) Ta Makcumanbaum (Fmax = Umax [H]) 3HaueHHSIME Ke-
pytouoi cuu F(t) = u(t) [H]. Lle o3navae, mo Ha 3HaYeHHs kepyiodoi cuim F(t) = u(t) [H]
3aBJK/IM HAKJIATeHO NeBHi 00MeskeHHsI: Fmin < F(t) < Fmax [a60 Umin < U(t) < Umax]. OTxe 3Ha-
yeHHs1 Kepyiouoi cuu F(t) = u(t) [H] 3aBkau noBuHHI BUOMPATHCS i3 NEBHOI 00J1aCTi 3HA-
YeHb TIONYCTHMHX KepYyBaHb: Fmin < F(t) < Fmax [260 Umin < U(t) < Umax]. Hagaroun pi3Hi 3Ha-
ueHHs1_kepywouiii cuiai F(t) = u(t) [H], aki 3a10BojbHAKTE YMOBi Frmin < F(t) < Fmax [a00
Umin < U(t) < Umax], MU OTpHMA€EMO Ge3.1i4 TPAEKTOPIii, 0 BUXOAATH i3 NOYATKOBOI TOUYKH
Xo i3 moyaTkoBow mBUAKicTIO Vo = (d(Xo)/dt). 3amaua onTUMANLHOT IIBUAKOII J = tf OJIs-
ra€ y 3Haxo/pKeHHI Takoi (PYHKIiOHAJILHOI 3aj1ekHoCcTi Kepywuoi cuau F(t) = u(t) [H], ans
skoi BigmoBinHa _¢a3oBa _TpaekTopis _amHamiunoi __cucremu [(d(x(t))/dt) = V(1);
m=(d(V(t))/dt) = F(t) [abo m=(d(V(t))/dt) = u(t)]] NPOXOINThH yepes
KiHIeBY TO4YKy (Ha3oBoi mromman (Xr; Vi), a mepexia Bili moYaTKOBOIO MOJO0MKEHHS
[(x(t0)) = (x0); (V(to)) = (Vo)] y_kinueBe [(x(t) = (x7); (V(t)) = (Vs)] BinOyBaerbcsi 3a



https://www.umsu.de/trees/

MiHIiMAJTLHU TPOMiKOK _4Yacy. 3HauyeHHs Kepyroudoro mapamerpy F(t) =u(t) [H], npu
SIKOMY 3/IIHCHIOETHCS TAHUW PyX, HA3UBAETHCS ONTHMAJILHUM 32 IIBUIKO/II€I0, a BilOBiHA
¢da3oBa TpaeKTOPisi — ONTUMANBLHOK. B KpaiioBHX 3a1auax JTMHAMIKH JOBOJUTHCS BU3HA-
yaTd SK_3aKOH_PYXy MartepiajbHoi_Touku (X(1) =?), Tak i Ail04yi HA TOYKY CHJIH
F(t) = u(t) = ? [H], npuyomy Ha 3aK0H PyXYV i HA CHJIH MOKYTh HAKJIAAATHCS NEBHi 00Me-
skenHs [(d(x(t))/dt) = V(t); m=(d(V(t))/dt) = F(t) [a6o m=(d(V(t))/dt) = u(t)]; Fmin < F(t) < Fmax
[a60 Umin < U(t) < Umax]]. Jo Takux 3amau Hajie)xaTh ONTHMi3aliiiHi KpaioBi 3a1adyi, B SKux
IOJATKOBO CTAaBUTHCSI YMOBA MiHiMizanii meBHOro GyHKIioHaay — Kpurepiro sxocti J = tr .
Po3B’s13aHHs HAUTIPOCTIIOT KpaiioBoi 3a1a4i OoNTUMaIbHOT MBHUAKONAIT y «[loHTpATIHCEKOMY»
BUIAIKy SIK IDISIXOM 3aCTOCYBaHHsS OOYMCIIIOBaIbHUX MOiuBocteit JModelica.org ta
Optimica (lonatku E — G), Tak i nuisxoM moOy0BY aHATITUYHKUX 1HTErpastiB 3aaay4i. Jlokia-
JTHE TIOPIBHSHHS rpadigyHUX pe3yIbTaTiB MOJCITIOBAHHS Y 1HIUBIIyaIbHUX 3BITaX CTYJCHTIB.
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Po3B’s13aHHS 31 CTyJeHTaMH NMPaKTHYHOI HENiHIHOI KpalioBOi 3a1adi ONTUMAIBHOTO YIIPaB-
JHHS OCHMJIIIHHUM MasTHUKOBUM PO3TOITyBaHHSIM HNEPEMIillyBaHOTO BaHTAXY IPH Kepo-
BaHOMY IIOBOPOTI CTpiIM OAIITOBOIO KpaHy 13 3aCTOCYBaHHAM OOUYHUCIIIOBAJILHUX MOKIMBOC-
teit JModelica.org Ta Optimica. 3icTaBiacHHS pe3yIbTaTiB YUCETLHOIO MOAETIOBAHHS 13 THIIO-
BUMH CKCIICPHUMEHTAJIbHUMH JAHUMH.
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Po3B’s13aHHS 31 CTy/ICHTAMH TPAKTHYHOI HENHIAHOI KpailoBoOl 3a/1a4yi ONTUMAIILHOTO YIIPaB-
JHHS OCHWISIIIHHAM MasTHUKOBHM PO3TOMIyBaHHSIM IEPEMIIyBAaHOTO BAHTAXY MPU KEepo-
BAHOMY IepEMIIIeHH] Bi3Ka MOCTOBOTO KPaHy i3 3aCTOCYBaHHIM OOUYHCITIOBATBHIX MOXKIHBO-
creit JModelica.org ra Optimica. 3ictaBiieHHsI pe3y/IbTaTiB YUCEIBHOTO MOJICIIOBAHHS 13 TH-
MOBMMH CKCIIEPUMEHTAIbHUMH JIAHHMH.

3.3.  Ilepenik iHAMBIAYaTbHUX Ta/a00 IPyNOBUX 3aBJaHb

3/

Ha3Ba temMu ab0 TeMm, 3 SIKUX BUKOHYETHCS
1HJIMB1TyaJIbHE 3aBIaHHS

Hasga i BuJ1 iHAMBITyaIbHOTO 3aBIaHHS

Temu 5 ta 6. JlerepmiHiCTHYHI MOJEII,
MOB’sI3aHI 13 HAYKOBOK  JMHAMIKOIO
mporeciB  myOmikamii Ta IUTyBaHHS
KypHaIbHUX cTartei. Emigemiuni momeni
nudy31i HOBUX HAyKOBUX 3HaHb IIJISXOM
MOIIHUPEHHS OMyOIIKOBaHUX KYpPHATBHHUX
ny6mikariit (Jlonarku A — B). Heeniemi-
YHI MOJeNli TPOIECIiB Ta LHKIIB POCTY
HAyKOBUX 3HAHb, a TaKOX 3POCTaHHS
KIJTBKOCTI KypHaJdbHUX nutar (JdomaTtox
C). [ToOymoBa aHaaOTil HAKOTIMYCHHS 1TH-
TaT 13 XIMIYHUMH NPOLIECAMU 3aPOJKOYT-
BOpeHHA.  (DEHOMEHOJIOTIYHI  Mojeni
MiJBUIICHHS J00poOyTy HaceleHHS Ta
€KOHOMIYHOTO POCTY MUISIXOM 3aCTOCY-
BaHHS Ta PO3BUTKY HAYKOBHX 3HaHb.

[anuBinyaneHe 3aBnanHs «OCHOBHI JeTepMi-
HICTUYHI ~ MOJENi  HAayKOBOi  JIMHAMIKMY:
Kowmm’roTrepaa o0poOka, po3paxyHOK, Bizyalli-
3allisi Ta HAYKOMETPUYHE BHUTIyMaueHHS
HACTyITHUX  OCHOBHUX  JIETEPMIHICTHUHUX
Mojelel  HayKoBOiI  JUHAMIKUA:  MOZEINb
norictuuHoi  kpuBoi  (Logistic  Curve);
enigemiuni mozaeni (Epidemic Models) {SI,
SIR, SIS, To¢pmana-Hesina (Goffman-
Newill)} nns auHAMIKK TOMYJSIi HAYKOBIIIB
ta xkypHanbHuX 1uTar (domatkm A — C);
monenb [Ipaiica (Price) pocty 3HaHb; MOJENb
Canrsaia (Sangwal) 171st pocTy 1IMTaT; MOJIETH
SAb6noncekoro  (A.I. Yablonskii) s
HayKOBOTO TMPOTPECY B KOHTEKCTI €KOHOMiY-
HOT'O PO3BUTKY.

Temu 1 —8. CraTHCTHYHI PO3MOMIIH 5K
IHCTPYMEHT JJisi MPHUKIAJHOTO MOJENIO-
BaHHS HAYKOBHX JIOCIIPKEHb, TTPOIIECIB Ta
CUCTeM. 3aCTOCYBaHHS OOYHCIIOBAILHUX

[nauBinyanbHe 3aBnanHs « OCHOBHI CTaTUCTH-
YHI pO3MOJUIN y HayKoMmeTpii»: Po3paxyHoK,
KOMIT'IOTEpHA  Bi3yallizallis, CTaTUCTHUUYHUMN
aHayi3 Ta HayKOMETpUYHE BUTIyMayeHHs

MOJKJIMBOCTEH TaKUX CY4aCHHX MOB MPO- | OCHOBHHUX CTaTUCTHYHHX PO3IIOITIB:
rpamyBaHHs sk Visual Basic, C++, | 1) GiHOMianbHUI PO3IOALT (binomial
Fortran, Python, JModelica.org, | distribution); 2) meraruBhuii GiHOMIiANbHUI
OpenModelica, SageMath, Maple, | posnomin (negative binomial distribution);




Wolfram Language uepe3 Wolfram Cloud
Basic, MatLab, Statistica, GNU R, SciLab,
GNU Octave 1o o6uncnenss ta rpadigHoi
o0y/TIOBH T€OMETPUYHHUX XapPaKTEPHUCTUK
HAOIIBII MOMUPEHUX CTATUCTUYHUX PO3-
MOALTIB y MMOBIPHICHINA Ta CTOXaCTHYHIN
JUHAMII CyYacHUX HAYKOBHIX JIOCIIi-
JoKeHb Ta Haykometpii (JdomaTok D).

3) HyNb-3pi3aHuii HEraTHBHUN OiHOMiaJbHUIA
posmomin (zero-truncated negative binomial
distribution); 4) po3moain yorapupmigHOTO
pany ®imepa (Fisher logarithmic series
distribution); 5) I'aycoswuit po3noin (Gaussian
distribution); 6) posmogin Komi (Cauchy
distribution); 7) po3noain Iunda (Zipfian
distribution); 8) posmoxin Hunda - Mauaeis-
opota (Zipf-Mandelbrot distribution); 9) pos-
noxain Ilapero (Pareto distribution, Paretian
distribution); 10) posnoxin Jlomakca (Lomax
distribution); 11) posmoxin Ilpaiica (Price
distribution); 12) posmoxin Ciuenst (Sichel
distribution); 13) ramma posmogin (gamma
distribution); 14) IlyaccoHIBCbKHIA PO3MOILT
(Poisson distribution); 15) posmoain ramma-
[Tyaccona (gamma-Poisson  distribution);
16) 3BopoTHuii  posmomin [ayca-ITyaccona

(inverse  Gaussian-Poisson  distribution);
17) y3aranbHeHHHd ~ 3BOPOTHHHA  PO3IMOJILT
["ayca-Ilyaccona (generalized inverse

Gaussian-Poisson distribution); 18) posmozin
Bapinra (Waring distribution); 19) 6araTtoBu-
MipHUH  po3moain  Bapiara (multivariate
Waring distribution); 20) 3pizanuii po3momia
Bapinra (truncated Waring distribution).

Temu 17-19. O3HaiioMIIEHHS CTYICHTIB i3
O0YHCITIOBAILBHUMH  MOXIIUBOCTSAMHU  CY-
gacHOi MOBH KiOep(i3muHOrOo MOENIo-
BanHs Modelica Ha mpuknaai 3icTaBieHHs
YUCENHHOTO (B paMKaxX 3aCTOCYBaHHS Bi-
aeHOTO [13 JModelica.org i3 po3mupen-
HsaM Optimica) Ta aHaJIITUYHOTO (B paMKax
3aCTOCYBaHHA MNPUHLUIY MaKCUMyMYy
[ToHTpsrina) po3B’s3KiB 00EpHEHOI Kpa-
HOBOI 3a7a4l ONTUMAJILHOT IIBUAKOMIT TSI
HANMPOCTIIIIOr0 T€OMETPHYHOTO BHITAAKY
OJTHOMIPHOT'O PyXy K€pPOBaHOT0 00’ €KTY 32
B1JICYTHOCTI TOUYOK IEPEKIIOYEHb, 8 TAKOXK
3a HasIBHOCTI OJIHI€T Ta JBOX TOUOK MepeK-
JIIOYEHHS HapsAMYy PyXy KEpOBaHOTO Ma-
tepianbHOro 00’ekty (Jomarkm E — G).

[anuBimyansHe 3aBIaHHSI «ITopiBHsAHHS
YHUCENbHOTO Ta AHAIITUYHOTO PO3B’SI3KIB
3a7a4i onTHMaNbHOI mBuUAKOMIT (J =tf) s
OJTHOMIPHOTO pPyXy KEpOBaHOro 00 €KTy»
(DomaTku E — G): MaremaTnyHa MmocTaHOBKa
Ta QOpMYITIOBaHHS 3BOPOTHOI KpaiioBoi 3a1aui
ONTUMAJIBHOTO 3a IIBUIKOMAIEI0 YIPABIIHHSA
(J = tf) y BUDaaKy BiICYTHOCTI, & TAKOXX HAsB-
HOCT1 OJIHIEI Ta JBOX TOYOK MEPEKIIOUEHHS
HampsiMy pyxy. IloOymoBa  uumcenbHOTro
IHTerpally MUITXOM 3aCTOCYBaHHS BUIBHOTO
13 JModelica.org i3 posummpennsm Optimica
(Domatku E — G). TloOynoBa aHaTITHYHOTO
IHTEerpay LUIIXOM 3aCTOCYBaHHS NPUHIMITY
MaKCUMYMY [TonTpsrina. 3icTaBieHHS
pe3yabTaTIB YHCEIBHOIO Ta aHAIITUYHOTO
MO/JICJIFOBAHHS 3aj]laul yInpaBiIiHHi. Mojenika-
0o0YHCIIIOBAJIbHE BpaxyBaHHS pI3HUX GopM
[[IJTHOBOTO KPHUTEPII0 SKOCTI BIAMOBITHO O
BU/IIB MIHIMI30BaHUX (DYHKIIIOHANIB Ha MPUK-
Janax KBaJpaTUYHHUX, CTENIEHEBHX, MYJIbTHII-
JIKaTUBHUX Ta 3MIIIAHUX HUJTFOBUX (DYHKIIIH.




IV KPUTEPII OLIITHIOBAHHS ITOH/]

4.1. OcobnuBocTi oIiHIOBaHHS 3HaHb cTyaeHTiB JIJIMA 3 exk3aMmeHaliiHoOi
[TOH /I pucoumiiamu

[TiIcyMKOBI OLIIHKKA 3a TPUMECTp 3 ek3ameHaniHoi aucuumiian [TOHJ[ B
IIIJIOMY TIEPEBOAATHCA 3a HAIIOHAIBHOO ITKaso Ta mkajgow ECTS BiamoBigHO 110
HI)KUEHABEJCHOI MIKHAPOAHOT TaOJHIl TMEpeBEJACHHS OIIHOK, SKa BU3HAYAETHCS
nitounM B JIJIMA monoxeHHs PO OpraHi3aililo HaBYaJIbHOTO MPOIIECY B KPEIUTHO-
MOMAYJIBHINA CUCTEMI MIATOTOBKH (PaxXiBIliB:

PeliTunrosa oninka | Y HanioHAJBLHIN IIKAJII Y mxkani ECTS
90-100 BiaminHO (3apaxoBaHo) A

81-89 Jlo6pe (3apaxoBaHoO) B

75-80 Jlobpe(3apaxoBaHo) C

65-74 3a10B1ILHO (3apaxoOBaHO) D

65-64 3a/10BUTEHO (3apaxoBaHO) E

30-54 HesanoBinpHO (HE 3apaxoBano) | FX

0-29 HesanoBuibHo (He 3apaxoBano) | F

Jlns oTpuMaHHS TIO3UTHBHOI OLIHKKA ek3aMeHarliinoi aucruruiian [TOH/]
CTYJIGHT TMOBHUHEH CKJIACTH BCl OOOB’SI3KOB1 KOHTpOJbHI Touku Kypcy [TOHJ[ Ta
oJiep>KaTH HE MEHIIIEe HIXK 55 OalliB cyMapHOi OIIIHKH SIK Ha MPOTs31 CEMECTpy, TakK 1
oesnocepenubo Ha ex3zameni 3 [IOHJI, nmpuyomy y TakoMmy BHUIIQJKy IiJICYMKOBa
[TIOH/I-omiHKka BU3HAYAETHCSA CEPEAHIM apUPMETUYHUM 3HAYEHHSIM I11ICYMKOBOI
CEMECTPOBOI Ta €K3aMEHAIlIMHOI OIIHOK. SIKIIO0 K X04 OJ[HA 3 X JBOX (MOTOYHOI Ta-
a6o ek3ameHamniiinoi) IIOH/I-omiHOKk BHUSABISETHCA MEHINOW 3a 55 0amiB, TO
nigcymkoBa [TOH/I-o1iHka o/ipa3y BUSBISE€THCS TPUHIIMIIOBO MEHIIIOO 32 55 OaiB 1,
OTXKE, BXKE He MOXe OyTH 3aJ0BUIbHOI0. TOOTO CTYyAEHT, IKMI Ha MPOTS31 CEMECTPY
CKJIaB BCl KOHTPOJIbHI TOYKHM ek3ameHamiitHoi nucuuriinn IIOHJI 1 HaOpaB He
MeHIIe 55 6ajiB CyMapHOi CEMeCTPOBOi OIIHKH, HE Ma€ MOMKJIMBOCTI «aBTOMATHIHO
orpuMmatu migacymkoBy ITOH/I-o1iHKy 1 000B’SI3KOBO TOBUHEH IMHCHMOBO CKJIaJaTH
ITOH/I-ex3ameH.

PesynbraTu npuiiomy exk3zameny 3 quctutuiing [IOH/] omintorothest 3a 100 — Oa-
JHHOI0 PEUTHHrOBOIO IKajnow. [Ipu OIliHIOBaHHI pE3yibTaTiB €K3aMEHYy MOXKe
TaKOX BUKOPUCTOBYBATHCSl HAIllOHAJIbHA S5—0ajbHa IIIKajlla Ta BHUIIECHABE/CHA
TaONUIA NepeBe/ieHHs OaliB B pamkax Aitodoro B JJJIMA nosiokeHHs npo oprasiza-
I[1F0 HABYAJILHOTO MPOIIECY B KPEAUTHO-MOIYJIbHINA CUCTEMI MIATOTOBKU (PaxiBIIiB.



4.2.

[Tepemix 000B’s13k0BUX KOHTpObHUX TOUOK [IOHJI nmist omiHrOBaHHS

3HaHb CTYJICHTIB ACHHO1 () OpMU HABUAHHS

Ne| HasBa i KOPOTKHUH 3MIiCT KOHTPOJIb- Max | XapakTepucTuka KpuUTepiiB JOCSITHEHHS pe-
HOTO 33aX0JTy OaiiB | 3yJbTaTiB HABYAHHS I OTPUMAaHHS MaKCH-
MaJIbHOI KUJILKOCTI 0asiB

1 | Baxuct pospaxynkoBo-rpadiuaux Ta | 50 | CTymeHT 31aTHUN MPOJAEMOHCTPYBATH KPH-

00YHCITIOBAIBHUX JIAOOPATOPHHUX POOIT TUYHE OCMHCIICHHS JIEKLIHHOTO Ta MO3aJeK-
IHHOTO Marepiany, Opartu KBaiihiKoBaHY
y4acTh Y JUCKYCIi 3 HAaBEJACHHSIM apryMEeHTa-
mii. CrTyaeHT BHKOHAaB  I1HAWBITyaJIbHI
3aBJaHHA Ta OOYMCIIOBaNbHI JabopaTopHi
poOOTH, a TaKoX HaBiB apryMEHTOBaHI
BIJIMIOBIZII HAa YTOYHIOBaJbHI Ta JOJATKOBI
3allUTaHHs BUKJIa[[a4a Ta KOJIET.

2 | MonynpHa koHTposibHA poOoTa Nel o | 10 | CTyneHT BUKOHAB TECTOBI Ta 1HIMBIAyaabHI
MO/IYJIIO Nel «HayxomeTrpuuna 00YHCITIOBAIbHI 3aBJJaHHS, 1110 BiIITOBIAIOTh
IMHAMIKa Ta e€(EeKTHUBHICTh HAYKOBUX [IPOrpaMHUM pe3yJibTaTaM HaBYaHHS 3a Te-
nociimkenb» (JdoxaTku A — B) mam# 3MictoBoro moayio Nel (loa. A — B)

3 | MoaynbHa koHTposibHA podoTa Ne2 1o | 10 | CTyaeHT BUKOHAB TECTOBI Ta 1HIUBITyalbHI
Moy No2 «IHxkeHepiss HayKOBHUX 00YMCITIOBAIbHI 3aBJJaHHS, 1110 BiIMTOBIAIOTh
3HaHb, OHTOJIOTIi Ta CEMAaHTHYHA MaBY- NPOTPaMHUM pe3yJibTaTaM HaBYaHHS 3a Te-
tuaa» (Jogatku C — D) mMamu 3mictoBoro Moy Ne2 (Jon. C — D)

4 MonynbHa koHTpodbHa poboTa Ne3d mo| 10 | CryaeHT BUKOHAB TECTOBI Ta 1HIWBITyallbHI
monyimro Ne3 «OOpoOka, TuTaHyBaHHS, 00YMCITIOBAIbHI 3aBJJaHHS, 1110 BiIITOBIAIOTh
3MIaJDKYyBaHHS, HENIHIHHE TporpaMy- NPOTPaMHUM pe3yJibTaTaM HaBYaHHS 3a Te-
BaHHS Ta ONTHMI3allisl EMITIPUYHHUX Ta) mamu 3mictoBoro moayiio Ne3 (Jloa. E, G)
O0YHCITIOBAILHO-TEOPETUYHUX  JTaHUX
HayKoBuX jgociimpkensy (Jlonarku E, G)

5 |MonynbHa koHTponbHa poboTta Ne4 mo| 10 |CTyaeHT BUKOHAB TECTOBI Ta iHAMBIAyalbHI
Moayio Ned «OnTumizariisi Ta OnTUMa- 00YHCIIOBaNbHI 3aBIaHHs, IO BIANOBIAAIOTH
JIbHE yIPaBIiHHSA KEPOBAaHUMH JHHAMIY- MpPOrpaMHUM pe3yJbTaTaM HaBYaHHS 3a Te-
Humu cucteMammy» (lomarku E, F, G) mMamu 3mictoBoro moayio Ned (Moa. E, F, G)

6 | JomaTkoBe inguBigyanpHe | 10 | CTyaeHT 3maTHHIA 3aCBOITH Ta MPAKTUYHO 3a-
TeopeTU4He ab0 PO3paxyHKOBO-00UHC- CTOCYBaTH HOBY METOAMKY AETEPMIHICTHY-
JIOBaJIbHE 3aBIAHHS HOro abo KWMOBIPHICHO-CTOXaCTUYHOTO MO-

JISITFOBAaHHS HAyYKOBHX IPOIIECIB, PE3yNIbTa-
TiB Ta CUCTEM 10 (HOPMYIIOBAHHS, TOCTAHO-
BKH, MAallIMHHOTO PO3B’sI3KY Ta TpadiyHOi Bi-
3yaltizalii pe3ynbTaTiB.

[ToTounuit KOHTPOIH 100 -

(*0.,5)
[MincymkoBwuii kKoHTpoIb (JomaTok G) 100 | CTyneHT BUKOHAB TECTOBI Ta iHIWBIAyabHI
(*0,5) | oOumncitoBaIbHI 1HIUBIAYalIbHI 3aBJAaHHS Ta
HaBIB apryMEHTOBaHI BIANOBIJII Ha CUTya-
i{H1 3aBIaHHs, 110 BiJMOBIIAI0Th IPOTPaM-
HUM pe3yJibTaTaM YCHIIIHOTO HaBYaHHS 3
mucuurutian «lIporpamHa 06poOka Hayko-
BuX jgociikeHb» (JoxaTtok G)
Bceworo 100 -




4.3. Tlepemix 000B’s3k0BUX KOHTpONbHUX TO4OK [IOHJI nmnst omiHrOBaHHS
3HaHb CTYJICHTIB 3a04HO1 ()OPMU HABUAHHS

No | Ha3Ba i kopoTkuii 3MicT KOHTpo- | Max XapakTepucTuKa KpUTEPIiB JOCITHEHHS
JIBHOTO 3aX0Ay 6amiB pe3yJbTaTiB HAaBYAHHS JUIS OTPUMAHHS
MaKCHMaJIbHOI KIJIBKOCTI 0ajIiB
1 TecroBa koHTponbHa pobGota, | 40 | CTyaeHT BHUKOHAaB TECTOBI 3aBIaHHA, IO
sIKa BUKOHYETHCSI CTYJICHTOM 1H- BIJIMIOBIJAIOTh TIPOTPAMHUM  PE3yJIbTaTam
JMBITyanpHO B cucteMi Moodle HABYAHHA 3 JACLHUAIUIIHA
2 [TucbMOBHiIA eK3aMeH (3aJTiK) 60 | CtyneHT BUKOHAB 1HAWBIAyadbHI OOYHCIIIO-
BaJIbHI 3aBJIaHHs O1JIETY Ta HABIB ApTYMEHTO-
BaHI1 BIJIMOBI/II HA CUTYallIiHI 3aBJaHHs, 110
BIJINOBIAIOTh TPOTPAMHUM  PE3yJIbTaTam
HaBuaHHs 3 juctminiian - «[IporpamHa
00po0Ka HAYKOBUX JOCIIIKEHB)
Beboro 100 -
4.4. Kpurepii oOIIHIOBaHHA C(HOPMOBAHOCTI TMPOTPAMHUX PE3YJIbTATIB
HapuaHHs 3 [IOH/] i gac migcyMKOBOTO KOHTPOJTIO
CHHTE30BaHUH OIUC TuIoBI HEOJIKY, SIKi 3MEHIITYIOTh PiBEHb JOCSITHEHHS
KOMIIETCHTHOCTEH IPOrPaMHOTO PE3YJIbTATy HABUAHHS
KoruitupHi: 75-89% — cTyAeHT MPUIYCKAEThCS HE3HAYHUX TTOMHUJIOK Y

® CTYJIEHT 3JaTHUU Mpoje-
MOHCTpPYBAaTH 3HaHHSA 1 pO3Y-
MiHHSI OCHOBHMX METO/IIB Ta aJI-
TOPUTMIB PO3B’S3KYy AMHAMIY-
HUX 3aJ1a4 JCTePMiHICTUIHOTO,
HMOBIpHICHO — CTATUCTUYHOTO 1
CTOXaCTUYHOTO MOJICTIOBAHHS
MPUKJIAHUX 3a7a4 HayKOBHX
JIOCJIIIKEHD,

® CTYJIEHT 3JaTHUN Mpoje-
MOHCTPYBaTH 3HaHHSA 1 PO3Y-
MIHHSI OCHOBHHX METO/IB Ta ajl-
TOPUTMIB KOMIT IOTEPHOTO
PO3B’SA3KY TayCIBChKHX Ta Hera-
YCIBCBKUX 3aJlad  KJIaCHYHOI
CTaTUCTHYHOI MEXaHIKU,

® CTYJIEHT 3JaTHUN Mpoje-
MOHCTPYBAaTH 3HaHHSA 1 pPO3Y-
MIHHSI OCHOBHHX OOYHCITIOBAJIb-
HUX METOJIIB Ta KOMIT IOTEPHHUX
QITOPUTMIB B paMKaX MPaKTHY-
HOTO 3aCTOCYBaHHSI OHTOJIOT1Y-
HOTO Ta aKay3aJbHOTO ONTHMIi-
3aIiifHOTO IPOrpaMyBaHHS

OIMHCI MPUKIATHUX AITOPUTMIB Ta KOMIT IOTEPHUX METO/IIB
pPO3B’sI3aHHS JIETCPMIHICTHYHHUX, WMOBIPHICHHX, CTaTUCTHY-
HUX Ta CTOXaCTHYHHUX 3aJ]ad, HEJOCTATHHO NIOBHO BH3HAYa€
MPUKJIAHUNA HAayKOBO-CTaTUCTHUYHUN 3MICT HayKOMETpHY-
HUX CITIBBITHOIIICHB, HETIOBHOIO MIPOIO PO3yMI€ MEepeBaru Ta
HE/IOJIIKM 3aCTOCOBAHOT MaTeMaTW4YHOI MOJENI, MpHITyCKa-
€TBbCS HECYTTEBHX (PaKTHUHUX MOMMIIOK IPH BUTIyMadeHHI
PO3paxyHKOBO-Tpa(iuHUX pe3yIbTaTIB Ta BU3HAYEHH1 TOYHO-
CT1 JOCTIKYBaHUX O0YHCIIIOBAIBHUX METO/IIB

60-74% — cTyIeHT HEKOPEKTHO (POPMYITIOE aITOPUTMU Ta Me-
TOJU PO3B’sI3aHH IeTEPMiHICTUYHUX, UIMOBIPHICHHUX, CTAaTH-
CTHYHHX Ta CTOXaCTUYHUX 3a7a4d Ta POOUTH CYTTEBI IIOMIIIKA
y 3MICTI MaTeMaTUYHOI MOJIeJNI, TPUITYCKAE€THCS TOMUJIOK ITPH
MIPOEKTYBaHHI ~ BJIACHOIO  KOMIT'IOTEPHOTO  aJIrOpUTMY,
MIPUITYCKAETHCS IPyOUX MOMUIIOK Y BUTITyMayeHHI Ta CTaTUC-
TUYHUX PO3paxyHKax, a TaKOXK MpU 0(GOPMIIEHHI po3paxyH-
KOBO1 200 00YHCITIOBANILHOT TA00OPATOPHOI poOOTH

MeHie 60% — CTyJIeHT He MOXe OOTPYHTYBAaTH CBOIO TO3H-
[iI0 TOCUJAHHAM Ha KOHKPETHUH aIrOpUTM pO3B’SI3aHHA
JNETepMiHICTUYHHUX, IMOBIPHICHUX, CTATUCTUYHUX Ta CTOXAC-
TUYHUX 337124, HE BOJIOJI€ METOAMKOIO HMOBIPHICHOTO Ta
CTaTHUCTUYHOTO PO3paxXyHKIB, HE MOXKE CaMOCTIIHO Mmi116paTu
HEOOX1IHI pO3paxyHKOBI METOU CTATUCTHYHOT MEXaHIKH; HE
Mae€ HaJIe)KHOI ysIBU PO TUIK 3aj[a4 Ta HIMOBIpHICHO-CTaTHC-
THYHE BUTIYMa4yeHHs OJIepKAHUX Pe3yJIbTaTiB

AdexTuBHi:

75-89% — cTyIeHT MPUITYCKAEThCS TIEBHUX JIOTIYHUX TTOMH-
JIOK B apryMEHTAaIlii BIACHOI MO3MIIIT B JUCKYCIsIX HA 3aHATTSX




® CTYICHT 3JaTHHHA KpPUTH-
YHO OCMHCIIOBAaTH Marepiaj
JCKIIHHUX Ta TMPAKTHYHUX 3a-
HSTh, APTYMEHTYBAaTH BIIACHY
MO3HUIIII0, CIPOMOXKHHM  OITi-
HUTH apTyMEHTOBAHICTh BUMOT
Ta KOMIICTCHTHO JHMCKYTyBaTH
y mpodeciitHOMY CepeOBHIII;

® CTYJCHT 3JaTHUN KpeaTu-
BHO CIIIBIIPAIIOBATH 13 IHITMMHU
CTYJIEHTAaMH Ta BHKJIaJaueM;
1HIIiIOBaTH 1 OpaTH y4acTh y
KOHCTPYKTUBHI Ta apryMmeH-
TOBaHIM JUCKYCIi, PO3AUIATH
[[IHHOCTI KOJICKTUBHOI Ta Hay-
KOBOi €THKH y cepl MpUKIaI-
HUX 3arajlkHOHAYKOBHX JOCIi-
JOKCHD

Ta MiJ 9ac 3aXMCTy 00YHCIIOBAIBHUX JIA0OPATOPHUX Ta 1HIH-
BiIlyaJIbHUX OOUYMCITIOBAILHHX 3aB/IaHb, BiAUyBa€ MEBHI CKJIa-
JTHOCTI Y TOsICHEHH] (paxiBIlto Ta KoJjeraM IMeBHHUX MOAPOOUIIb
Ta OKPEMUX aCIEKTIB MpodeciiHOi MPoOIeMaTHKH

60-74% — cTyAeHT NPHUITYCKAETHCS ICTOTHUX JIOTTYHUX ITOMH-
JIOK B apryMEHTAIlil BJIACHOI MO3MIii, BUSBIISAE HEJOCTATHIO
HIIIaTUBY J10 y4YacTi y AMCKYCIsX Ta IHAMBIyaJTbHUX KOHCY-
JbTaIlISIX 32 HASBHOCTI CKJIAAHOCTI y BUKOHAHHI J1abopaTop-
HUX Ta 1HAMBIyaJbHHUX 3aBIaHb; BiIUyBa€ iCTOTHI CKJIAIHO-
CTi MpH MOsICHEHHI (haxiBIIO a00 He(haxiBIIO OKPEMHUX aclie-
KTiB IIpodeciiiHol mpoOIeMaTuKH

MmeH1ie 60% — cTyIeHT He 3AaTHUN MPOJIEMOHCTPYBATH BiJlb-
HOT'O BOJIOJIIHHS JIOTIKOIO Ta apryMEHTAIlI€I0 Y BUCTYIIAX, HE
BUSIBJISIE 1HINIATHBHM A0 y4YacTi y mpodeciiHiil auckycii, 10
KOHCYJIbTYBaHHS 3 NMPOOJIEMHUX NMUTaHb BUKOHAHHS Jabopa-
TOPHUX Ta 1HAMBIAYaJIbHHUX 3aBJaHb, HE 3JaTHUI MOSCHUTH
HedaxiBLIO CyTh BIAMOBIAHUX MpoOiIeM mpodeciiHol Aisiib-
HOCTI; BHUSIBJISIE 3HEBAry 10 €TUKH HaBYAJIBHOTO IIPOIECY

[TcuxomoTopHi:

® CTYJEHT 3JaTHHU camo-
CTIHHO TMpaloBaTH, po3po0-
JSITH OpUTIHAJIBHI BapiaHTH iH-
JTUBITyaTbHUX pIlICHb, BIEB-
HEHO Ta KBaJli(hiKOBAHO 3BITY-
BaTHU NPO HUX;

® CTYOEHT 3JaTHUH cCIo-
KIHO Ta 30CEepPEeKEHO CIIiTy-
BaTH METOJIWYHHUM TiAX0JaM
JI0 IPUKJIATHUX PO3PaxXyHKIB;

® CTYJICHT 3/JIaTHUH MOBHOIO
MIpPOIO KOHTPOJIFOBATH PE3yJIb-
TaTH BJIACHHUX 3YCHJIb Ta HaMa-
raTucsl ONTHUMAJIbHO KOPUTY-
BaTH CBOI BJIACHI 3yCHJIJIS

75-89% — cTyAEHT NpUITyCKAETHCS TIEBHUX IIOMIJIOK Y CTaH-
TapTHUX METOIUYHHX TiIX0JaX Ta BiUyBa€ YCKJIAIHEHHS
npu X Moau(ikamii 3a 3MiHU BUXITHAX YMOB HaBYaJIbHOI a00
MIPUKJIATHOT CUTYaIlii

60-74% — cTymeHT Big4yBae yCKJIAIHEHHS MPU MOAHQiKaIii
CTaHJIaPTHUX METOJAMYHUX MiIXO0/IIB 32 3MiHU BUXITHUX YMOB
HaBYAJIbHOT 200 MPUKIIAIHOI CUTYAaIlii

meHie 60% — CTyIeHT HEe3AaTHUN CaMOCTIHHO 3A1MCHIOBATH
MOIIYK Ta OMPAIIOBAaHHS METOJIIB Ta AJITOPUTMIB PO3B’SI3aHHSA
JIETEPMIHICTUYHUX, HUMOBIPHICHUX, CTATUCTHYHUX Ta CTOXAC-
TUYHUX 3aJ]1a4, BUKOHYBATH 1HIUBIAYyaIbHI 3aBJaHHS, TPOSB-
JIsie O3HAKH aKaJeMivyHOi HeJ0OPOUYECHOCTI MPH MiATOTOBI 1H-
JTUBITyabHUX 3aBJIaHb T4 BUKOHAHHI KOHTPOJIbHUX POOIT, HE
chopMOBaHi HABUYKH CAaMOOLIIHKU pe3yJIbTaTiB HaBUaHHs 1 Ha-
BUYOK MI)KOCOOMCTICHOI KOMYHIKallli 3 TPUUHATTS JONOMOTH
3 BUIIPABJICHHS TOTOYHOI CUTYyaIil

4.5. Kpurepii OLIHIOBaHHS NPOrpaMHKUX pe3ybTaTiB HaBuaHHs 3 [IOH/ ns

KypcoBOi poOoTH

Kpurepii orintoBaHHs KypcoBoi poOboTH MakcumanbHa
KUJIBKICTh OaJtiB
OdopmiteHHs! KypcoBOi poOOTH BiANOBiIa€ CTAaHAAPTU30BAHUM BUMOTaM. 5
OCHOBHI HEIOMIKU: MEPEBUILEHHS 00cATY; MPUQT Ta IHTEPBAJ HE BIIMOBIAAIOTh
BCTaHOBJICHUM BHUMOTI'aM; BiJICYTHs HyMepallisi, 3aroJ0BKH; HeNpaBuiIbHe 0hopM-
JeHHs IM(POBOro Ta IFOCTPATUBHOTO MaTepiaiy, 10JaTKiB TOLIO0
Pecdepar 1 BcTyn BiANOBINAIOTh CTaHIAPTHUM BUMoraM. OCHOBHI HENOJIKH: pe- 5
depar He MICTUTh HEOOXITHUX €JIE€MEHTIB, Y BCTYIII BIICYyTHE OOTPYHTYBaHHS aK-
TyaJbHOCTI TEMH Ta 11 3HaYYIIOCTi; He BU3HAYEHI MeTa Ta 3aBJaHHs, 00’ €KT, Ipe-
JIMET 1 METO/IM JTOCIIIJDKEHHSI, iHpopMaliifHa 6a3a KypcoBOi poOOTH TOIIO
OcHOBHa YacTHHA KYPCOBOT'O MPOEKTY BiJINOBIJIA€ HASIBHUM BHMOTaM. 55




OcHOBHI HEJIONIKH (3 ypaxyBaHHAM crienu(piku TEMHU 1 3aBJJaHb pOOOTH): BIICY-
THI TJIMOWHA, BCEOIYHICTH 1 MOBHOTA BUKJIAJCHHS TEOPETHYHOIO MaTepiary; He
MoKa3aHi AUCKYCIMHI MUTaHHS, BIACYTHIA OTJISA JIITEpaTypH TOIIO, BIACYTHIH
TaOJIMYHUM Ta LTIOCTPATUBHUIA Matepian abo Horo aHaii3; BUKOPUCTaHI 3acTa-
pini maHi; HaBEICHI JaHi He TIOB s3aHi 31 3MICTOM TEKCTY POOOTH; HASBHICTh T10-
MUJIOK y PO3paxyHKax; HEJAOCTATHS BIPOTIAHICT 1 HAIIHHICTD JAETEPMIHICTHY-
HOTO Ta HMOBIPHICHO-CTATUCTUYHOT'O OOIPYHTYBAHHS TOIIO

BucHoBKH KypcoBOi poOOTH BiAMOBIAAIOTH JIFOUYMM CTAaHJAPTHUM BHMOTaM. 10
OCHOBHI HEJIOJIIKK: BUCHOBKH HE MAIOTh 3B 3Ky 3 pe3yJIbTaTaMU JOCIIKESHHS
Ta WOTO 3aBJaHHAMH; HE IMJBEACHI MiJICYMKH Ta BIACYTHS JIUCKYCis-OOroOBO-
PEHHS 32 BCiMa BUCBITJICHUMH IUTaHHSAMH Ta PO3AUIAMH; MAlOTh MiCIle TIOBEp-
XOBHUH aHaI3 1 HEJJOCTATHHO OOTPYHTOBAHI BUCHOBKH TOIIIO

Crucok BUKOPUCTaHUX JDKEpeNl BiANOBIAa€ CTAaHJapTH30BAHUM BUMOTaM. 5
OcHOBHI HEIOJIKH (3 ypaxyBaHHAM crenidikyd TeMHu 1 3aBJaHb poOOTH): HEO-
CTaTHil piBeHb iH(OpMaNiiHOro 3a0€3MeUeHHS; HeTIPaBMIbHO 0(hOpMIICHNUH; Bi-
JCYTHS 3aKOHOJaB4a 0a3a; 3acTapija nepiouyHa JiTepaTrypa TOIIO.

Bcvozo 3a pesynomamamu peyensysanmsi 80

JleMoHCTpallis pO3yMiHHS TEOPETUUHUX OCHOB TEMU AOCHTIIXKEHHS, CTYIIEHIO BO- 20
JIOJIHHS PAKTHYHUMH aCTIEKTaMH TEMH JOCIIPKEHHS, CIIPOMOKHOCTI aprymMe-
HTYBaTH BJIACHY TOUYKY 30pY LIOJI0 MPOOJIeM 1 HUIAXIB IX BUPIIICHHS BiAMNOBIIHO
710 TEMATHKHU JaHOi poOOTH, B T.4. B XOJIi HAIAHHS JTOKJIAIHAX Ta apryMEHTOBa-
HUX BIJIOBIJIEH HA IEpeBaXKHY OLIBIIICTh 3aMTaHb YWIECHIB KOMICIi

Bcvoeo 3a pesynomamamu 3axucmy 20

Bceboro 3a pesyJbTaTaMu penieH3yBaHHS i 3aXMCTY 100

4.6. Kpurepii  oIliHIOBaHHS  THUIIOBOTO  €K3aMEHAI[IHHOTO ourery
3 nucuurutiay «lIporpamMua 06poOKa HAyKOBUX JTOCITIIKEHbY

[Ipu po3poOiii KpUTEPIiB OIIHIOBAHHS €K3aMEHAIIMHOTO OUIEeTY 3 AUCITUIUTIHU
[TOH/] 3a ocHOBY B3siTa MOBHOTA 1 MPABWJIbHICTh PO3B’SI3aHHS KOMILIEKCHOI THUITOBO1
KpaioBoi 3amaui ontuManbHOi mBuaAkoali (Jomarkm E, F, G). Ilpu ouiHtoBaHHI
ek3ameHamninoro Oimery 3 IIOHJ (Jdomarkm E, F, G) HeoOXimHO BpaxyBaTu
c(OpMOBaHICTh IPOrPAMHUX PE3YJIbTATIB HABYAHHS Ta 3JaTHICTh CTYJICHTA!

— IEMOHCTPYBaTh pPO3yMiHHS 0a30BOT MaTEMAaTHYHOI Ta KOMII FOTEPHOI
TEPMIHOJIOTIT Ta HAWOUIBII MOUWIMPEHMX O3HA4eHb Y MPUKIAAHIA ramysi
iH(opmMmariiinoro 3abe3neuenHst ta nporpamHoi JModelica.org-o6po0Oku kepoBaHOi
JMHAMIKH, yrpaBimiHHs Ta (J = tf)-onTuMizarii pexkuMiB OJHOMIPHOTO PyXy HaWIpOC-
TIIIOT KEPOBAHOI TMHAMIYHOT CHCTEMH;

— IPOJIEMOHCTPYBATH PO3YMIHHS BiJIMOBITHOTO MPUKIAHOTO MAaTEMaTHYHOTO,
CUCTEMHO-/IMHAMIYHOTO Ta KOMIT I0TepHO-anroputMivHoro Modelica-popmanizmy, a
TakoXk akay3aibHOi JModelica.org, Optimica ta Pyplot kiGepdi3udHoi iMIsieMeHTartii
OOYHUCITIOBAILHUX PE3YJbTaTIB TPOrpaMHOi OOpPOOKM TEOPETHYHUX HAYKOBHX
JOCTIKEHbh B paMKaxX TOCTAHOBKH, TJIyMaueHHs Ta (OPMYIIOBAHHS 3BOPOTHOI
KpaiioBO1 KOMILJIEKCHOI MPOMHUCIIOBO-TIPAKTUYHOI 3aJ1adyl ONTHUMAJIBHOTO 32 IIBUIKO-
niero ynpaiiHHg (J = tf) y BUNagKy BIACYTHOCTI, @ TAKOXK HAsIBHOCTI OJHIET Ta JBOX
TOYOK TMEPEKIIFOUYECHHS HaIpsIMy OJHOMIPHOTO PyXy KE€POBAHOTO TOYKOBOTO OO’ €EKTY.
[HauBiTyanpHe 3aBAaHHS OUIETY CKJIAIAa€ThCs 13 OJIHIET KOMIUIEKCHOI THUIIOBOI 3a/1a4i



ONTUMAaJBHOI WBUAKOAIT (J = tf) 47T OMHOMIPHOTO PYXy KEPOBAHOTO 00’ €KTY JJIs BH-
NajKy HasSBHOCTI YOPABIIHHA 13 PO3IMKHEHMM KOHTYPOM pEryJjrOBaHHS 1

OLIHIOETHCS 32 CTOOAIBHOIO MIKAJIOK.

Kpurepii oriHroBaHHs TUTIOBOTO ek3ameHariiiHoro o6inery 3 [IOH/,
npeacrasiieHoro y JlogaTky A

MakcumanbHa
KUIBKICTH OaJIiB

Ouinka «5» (90..100 6a1iB) BUCTaBISETHCS TOMA1, KOJIHM CTYJICHT BOJIOJIE TIIHMO0-
KUMH 3HAaHHSMHM HaBUYaJIbHOI'O MaTepiajly B MOBHOMY O0Cs3i, Ta 3JaTHHM iX
e(eKTUBHO BUKOPHCTOBYBATH [JIi BUKOHAHHS KOMILJIEKCHOI THIIOBOI 3ajaadyi
Oinery. BiamoBimp cTyaeHTa IMOBHA, MpaBWIbHA, JIOTIYHA, MICTUTh aHaTI3,
cHCTEeMaTH3allilo, y3arajJbHeHHs. KoMIiekcHa TUnoBa 3agada OineTy BHKOHAHA
CaMOCTINHO, y TOBHOMY 00cs31. [Ipy BUKOHaHHI KOMITJIEKCHOI TUIIOBOT 3a/1a4i J10-
MyCKAIOTHCSl HETOYHOCTI, SIKi CTYZICHT CAMOCTIHHO BHIIPABJISE, & CAME HETOYHICTh
npu  3anuci  (i3uyHUX po3MmipHOCTEeH (a3oBHX 3MIHHMX Ta 3MIHHHX
yIOpaBIiHHA Ta/ab0 HETOYHICTh MPH BUTIYMAayeHHI TpadiuHUX pe3yJbTaTiB
aKay3aJbHOr0 KOMIT IOTEPHOTO MOJIEIIOBAHHS.

Orwiaka «5»
(90..100 6aiiB)

Ouinka «4» (75..89 6aJiiB) BUCTaBISIETHCA TO1, KOJHM CTYIEHT CAMOCTIIHO, 3 po-
3yMIHHSM, BIATBOPIOE OCHOBHHMI HABUAJIIBHUI MaTepial Ta 3aCTOCOBYE MOTO ITif
yac BUKOHAHHS KOMIUIEKCHOI TUTIOBOI 3a7a4i Oi1ety. Biamosine B 1iiomMy mpaBu-
JbHA, JIOTIYHA Ta JI0CTaTHHO OO0TpyHTOBaHA. [1i/] yac BUKOHAHHS KOMILIEKCHOI TH-
MOBO1 3a/1a4l 01Ty JAOMYCKAIOThCS HECYTTEBI MOMUIIKH, SIKI CTYJCHT MOXKE BU-
NpaBUTH, a caMe: HE3Ha4YHi  BIAXWIEHHS B  pO3paxyHKax IpH
JMOTPUMAaHHI 3araibHOI METOJUKH PO3PaXyHKY Ta/ab0 HETOUHICTH MpU BHOOPI Ta
*.MOop-3anuci BiAMOBIIHUX Tap YHCENbHUX 3HAYCHB IS (Pa30BHX 3MIHHUX Y T10-
YaTKOBOMY Ta KIHIIEBOMY TIOJOXEHHSX KEpOBaHOTO 00’€kTy Ta/abo
HETOYHICTh MPHU *.MOP-3a7aHHI 0OMEKECHb Ha 3HAYCHHS 3MIHHOI YIIpaBJIiHHS.

Ominka «4»
(75..89 GauiB)

Ouinka «3» (55..74 6aJiB) BUCTaBISETHCS TOM1, KOJIU CTYACHT 0€3 JOCTaTHHOTO
PO3yMIHHS BIATBOPIOE HAaBYAILHUN MaTepiajl Ta YaCTKOBO BHKOHYE 3aBJIaHHS
KOMIUIEKCHOI THIIOBOT 3a/1adil y HEeMoBHOMY 00csi3i. HemoctatHbo 00rpyHTOBaHO
aHaJII3Ye€ 1 MOPIBHIOE BUXIJHY Ta pO3paxyHKoOBY iH(popMarlito Oinery. [1ig yac Bu-
KOHAHHS KOMILIEKCHOT THIIOBOT 3ajaui Oi1eTy CTYICHT JOIMyCKae MOMMIIKH, SKi
CaMOCTIWHO BUIIPABUTU HE MOXKe, 200 O1JIeT He MICTUTH BIAMOBI/II Ha OJIHE 13 3a-
BIaHb Ta/abo  BigcytHe  Pyplot-BukonanHs — rpadiunHoi  Bi3yamizarii
00YMCIIIOBAJIBHUX PE3YJIbTATIB.

Ormigka «3»
(55..74 6aniB)

Ouinka «2» (0..54 6aJ1iB) BUCTaBIISETHCS TOA1, KOJIM CTYAEHT BIATBOPIOE HA PiBHI
YaCTKOBOI'O PO3MI3HAHHS OKPEMI €JIEMEHTH HaBYaJIbHOI'O MaTepialy Ta He YCBI-
JIOMJIEHO BUKOHY€ OKpPEeMI PO3pi3HEH1 YaCTUHH 3aBJIaHb KOMIUIEKCHOI THITOBOI 3a-
naui Oiunety. Ili yac BUKOHaHHS 3aBJaHb KOMIUIEKCHOI THUIOBOI 3ajadl OlIeTy
CTYJAEHT JIOITyCKae CyTTeBI Ipy0il MOMUIIKH, a caMe: He pO3B’s13aHO OJIHE 13 3aB/1aHb
1 HasiBHI IPUHILIMIIOB] IOMUJIKH B PO3paxyHKaXx 1HIIKUX 3aBJaHb.

Or1igKa «2»
(0..54 6axin)




V 3ACOBU OLTHIOBAHHS MTOH/

Ne | HasBa i kopoTkuii 3MiCT XapakTepHucTUKa 3MICTY 3aC001B OI[iHIOBAaHHS
KOHTPOJIbHOTO 3aX0J1y
1. 3axucT  IHAMBIAyalbHHX ONUTYBAHHSA 3@ TEPMIHOJOIIYHUM MaTepiaioM, IO
00YHCIIOBATBHUX BIJIMIOBiAAa€ TeMi poOOTH;
3aBJaHb OI[IHIOBAaHHS ApPTyMEHTOBAHOCTI 3BITYy TMpo po30ip
CUTYalIHUX 3aBJaHb;
OIIHIOBAHHS aKTHBHOCTI Y4acCTl Y IUCKYCISIX
2. [nnuBinyanbHe 3aBaHHs NUCHbMOBUI 3BIT MNP0 BUKOHAHHS I1HAWBIZYaJIbHOTO
3aBJIaHHS;
OL[IHIOBAaHHS CaMOCTIHOCTI Ta SKOCTI BHKOHAHHSI
3aBJIaHHs B XOJIi 3BITY-3aXHCTy Ta CIiBOECI M
3. MoaynabHi  KOHTPOJBHI CTaH/IapTU30BaHI TECTH;
pobotu (Jlonatku A — F) AHAJITHYHO-PO3PaXyHKOBI 3aBJAHHS;
[TincymxoBwmii KOHTPOJIb CTaH/JapTU30BaHi TECTHU;
(lonarok G) aHAJTITHIHO-PO3PaXyHKOBI 3aBJIaHHS,




9.

VI PEKOMEH/IOBAHI JDKEPEJIA THOOPMALII 3 JUCLUTUIIHA TTOH/T

6.1. OcnoBna miteparypa 3 [IOH]]

Henning M.A., van Vuuren J.H. Graph and Network Theory: An Applied Ap-
proach using Mathematica®. Springer Optimization and Its Applications (SOIA,
vol. 193). — Cham: Springer Cham (Springer Nature Switzerland AG), 2022. —
766 p. — Pesxxum noctyry 1o moBHoro Tekcty: https://doi.org/10.1007/978-3-031-
03857-0

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 A0CTyIy 10 TIOBHOT'O TEKCTY:
https://doi.org/10.1007/978-3-319-41631-1

Keet C.M. An Introduction to Ontology Engineering. — London: College
Publications, 2018. — 344 p. — PexxuM 10CTyImy 10 TIOBHOTO TEKCTY MiAPYYHHKA!
https://people.cs.uct.ac.za/~mkeet/files/OEbook. pdf

Porymmmna 10.B., I'nagyn A.4., Ocaguuit B.B., IIpuiima C.M. OnTonoriynuii
ananiz y Web. Monorpadis. — Menitonons: MAVYIILY im. bornana XmenbHulib-
koro, 2015. — 407 c¢. — Pexum pocrynmmy A0 TIOBHOIO TEKCTY
mMoHorpadii: http://eprints.mdpu.org.ua/id/eprint/1421/1/26.pdf

[Ineckau B.JI., Porymmuna FO.B., Arentni texnonorii. Monorpadis. — K.: Kuis.
HaIl. TOpPr.-€KoH. YH-T, 2005. — 338 c¢. — Pexxum qoCcTymy 40 HOBHOI'O TEKCTY MO-
Horpadii: https://core.ac.uk/download/pdf/38468943.pdf

Coxkonos C.B. OntumaneHi Ta aganTuBHi cuctemu: HaBd. moci0. / C.B. Cokonos.
— Cymu: Cymcbkuit aepxkaBauii yHiBepeutet, 2018. — 221 c. — Pexxum moctyty:
https://core.ac.uk/download/pdf/324241979.pdf

Crenin O.A. Ta iH. OnTUMaibHI CUCTEMHU YIPaBIiHHSA: HaBY. MOCI0. /
O.A. Crenin, B. I1. ITaceko, A. JI. Jlememxo, O. M. ITonemakosa. - Kui : KIII
iM. Irops Cikopcekoro, Bun-Bo «llomitexnika», 2017. — 172 c. — Pexum
nocrymy: http://pdf.lib.vntu.edu.ua/books/2019/Stenin_2017_172.pdf
Xiemarynin B. ., CocynoB O. O., Cotnuk B. O. Teopist onTUMaNbHUX CUCTEM
aBTOMATUYHOTO KepyBaHHs: HaBY. noci0. — Xapkis: YkpAY3T, 2022. — 229 c. —
Pexum nmoctymy: http://lib.kart.edu.ua/bitstream/123456789/13082/1/Hasuaiis-
U %20n0ocionuk. pdf

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

10.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

11.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.


https://doi.org/10.1007/978-3-031-03857-0
https://doi.org/10.1007/978-3-031-03857-0
https://doi.org/10.1007/978-3-319-41631-1
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https://core.ac.uk/download/pdf/38468943.pdf
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http://lib.kart.edu.ua/bitstream/123456789/13082/1/Навчальний%20посібник.pdf
http://lib.kart.edu.ua/bitstream/123456789/13082/1/Навчальний%20посібник.pdf
https://doi.org/10.1007/978-1-4842-4246-9

12.Zimmermann P. et al. Computational Mathematics with SageMath. — SIAM,
2018 — 464 p. — Pexxum moctymy: http://sagebook.gforge.inria.fr/english.html

13.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 . — Peskum tocTyIry J10
Python Ta MatLab koxiB Ta ganux: http://www.databookuw.com/

14.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

15.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 goctymy:
https://doi.org/10.1007/978-3-319-06790-2

6.2. Jonomixna miteparypa 3 [IOH/]

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

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

18.Komr’toTepH1 OHTOJIOTI] Ta iX BUKOPUCTAHHS Y HaBYaIbHOMY Mporieci. Teopis 1
npaktuka. : Monorpadis / C.O. Josru#i, B.FO. Bemiuko, JI.C.'1n06a,
O.€. Crpuxak., T.I. Augpymenko, C.A.T'ansuenko, A.B.T'onuap, K.J.TI'y-
nseB, B.M. Ky, K.B. JIsmyk, O.B. ITanarin, M.I'. Iletpenko, M.A. TTonona,
B.I. Cunopenko, O.0. Catocapenko, J1.B. Ctyc, M.IO. TepnoBoii. — K.: IHcTH-
TyT obomapoBanoi autuHHU, 2013. — 310 ¢. — Pexkum 1ocTymny 10 MOBHOTO TEKCTY
moHorpadii: http://lib.iitta.gov.ua/10124/1/9. Monorpadis Ctpmwkax_Komrbro-
TEpPH OHTOJIOT BUAaHO.pdf

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

20.Barnes B., Fulford G.R. Mathematical Modelling with Case Studies: Using Ma-
ple and MATLAB, Third Edition. — Boca Raton: CRC Press, 2014 — 388 p. —
Pexum goctymy: https://doi.org/10.1201/b17896

21.JModelica.org User Guide. Version 1.17. — Pexxum moctymy: https://svn.jmodel-
ica.org/branches/1.17.x/docbook/UsersGuide/JModelicaUsersGuide.pdf

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

23.Perig AV, Stadnik AN, Deriglazov Al, Podlesny SV. 3 DOF Spherical
Pendulum Oscillations with a Uniform Slewing Pivot Center and a Small Angle



http://sagebook.gforge.inria.fr/english.html
https://doi.org/10.1017/9781108380690
http://www.databookuw.com/
https://doi.org/10.1007/978-1-4842-3192-0
https://doi.org/10.1007/978-3-319-06790-2
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https://doi.org/10.29333/ejmste/97188
https://doi.org/10.1201/b17896
https://svn.jmodelica.org/branches/1.17.x/docbook/UsersGuide/JModelicaUsersGuide.pdf
https://svn.jmodelica.org/branches/1.17.x/docbook/UsersGuide/JModelicaUsersGuide.pdf
https://doi.org/10.1155/2014/451804

Assumption.  Shock  Vib.  2014;203709. -  Pexum  jmoctymy:
https://doi.org/10.1155/2014/203709

24.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 Mechanical
Engineering Education. 2016;45(1):3-27. —  PexuM  [OCTyIy:
https://doi.org/10.1177/0306419016669033

25.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. — Pexum pocrymy:
https://doi.org/10.1007/s40430-016-0554-2

26.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. — Pexxnm JOCTYIY:
https://doi.org/10.33407/itlt.v62i6.1926

27.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 moctymy:
https://www.mas.bg.ac.rs/_media/istrazivanje/fme/vol47/3/9 av_perig_et al.pdf

28.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. — Pexxum
noctymny: https://doi.org/10.1155/2017/9605657

6.3. Web-pecypcu 3 TTIOH/]

29.Scopus. — Pexxum goctymy: https://www.scopus.com

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

31.Web of Science. — Pexxum noctyny: https://www.webofknowledge.com/

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

33.LibreOffice. — Pexxum nocrymy: https://www.libreoffice.org/

34.0verleaf, online LaTeX editor. — Pexxum noctymy: https://www.overleaf.com/

35.Zotero - Reference Manager. — Pexxum goctymy: https://www.zotero.org/

36.Mendeley - Reference Manager. — ocrym: https://www.mendeley.com/

37.Tree Proof Generator. — Pexxum moctyy: https://www.umsu.de/trees/

38.Protégé. — Pexxum moctymy: https://protege.stanford.edu/

39.R: The R Project. — Pexxum noctymy: https://www.r-project.org/

40.Scilab. — Pexum mocrymy: https://www.scilab.org/

41.GNU Octave. — Pexxum noctymy: https://www.gnu.org/software/octave/

42.SageMath. — Pesxxum nmoctymy: https://www.sagemath.org/index.html
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https://www.overleaf.com/
https://www.zotero.org/
https://www.mendeley.com/
https://www.umsu.de/trees/
https://protege.stanford.edu/
https://www.r-project.org/
https://www.scilab.org/
https://www.gnu.org/software/octave/
https://www.sagemath.org/index.html

43.Anaconda Python/R Distribution. — Pexxum nocrymy:
https://www.anaconda.com/distribution/

44 JModelica.org. — Pexxum moctymry: https://jmodelica.org/

45.0penModelica. — Pexxum moctymry: https://openmodelica.org/

46.NetworkX. — Pexxum noctymy: https://networkx.org/

47.NetLogo. — Pexxum moctymy: https://ccl.northwestern.edu/netlogo/

48.Wolfram Cloud. — Pexxum moctymy: https://www.wolframcloud.com/

49.Wolfram|Alpha. — Pesxxum goctyny: https://www.wolframalpha.com/

50.Geany. — Pexxum poctyimy: https://www.geany.org/

51. TDM-GCC. — Pexxum poctymy: https://jmeubank.github.io/tdm-gcc/

52.MinGW | Minimalist GNU for Windows. — Pexxum noctymy:
http://www.mingw.org/ & https://sourceforge.net/projects/mingw-w64/

53.Wireshark. — Pexxum moctymy: https://www.wireshark.org/

6.4. KopucHi ocBitHi kypcu 3 [IOH/]

54.CuctemHa imxenepis https://www.coursera.org/learn/systems-engineering-
mathworks

55.MBSE: CuctemHa iHXeHepisi Ha OCHOBI MojieJien
https://www.coursera.org/learn/mbse

56.BcTyn 1o cuctemMHoOi 1H)XXEeHepli Ha OCHOB1 MoJieJiei
https://www.coursera.org/learn/introduction-mbse

57.BcTyn 10 cUCTEMHOI 1HXKEHepii
https://www.coursera.org/learn/systems-engineering

58.Cremamizamiss Pobororexuika
https://www.coursera.org/specializations/robotics

59.Crnemiamnizamis Autonomous Vehicle Engineering
https://www.coursera.org/specializations/autonomous-vehicle-engineering

60.Ki06epdiznuni cucremu: MojeatoBaHHs Ta IMITaIlis
https://www.coursera.org/learn/cyber-physical-systems-1

61.Be6-nigkiroueHHs Ta 6e3mneka y BOyJOBaHUX CHCTEMax
https://www.coursera.org/learn/iot-connectivity-security

62.BcTyn 1o Teopii rpadis https://www.coursera.org/learn/graphs

63.JIackaBo nmpocumo 10 Teopii irop https://www.coursera.org/learn/game-theory-
introduction

64.MepexeBa AUHaMIKa COIIaTbHOI TTOBETIHKU
https://www.coursera.org/learn/networkdynamics

65.Beryn 1o mudposoi tpancdopmarriii https://www.coursera.org/learn/digital-
transformation-course

66.Cnenianizauis [IpakTuuHmii iIHTEpHET peuei
https://www.coursera.org/specializations/uiuc-iot

67.Cnemiamizarnis 10T Systems and Industrial Applications with Design Thinking
https://www.coursera.org/specializations/iot-systems-and-industrial-applica-
tions-with-design-thinking
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HMonarok A: Ilpuxian iHAMBIAyaabHOT0 3aBJIaHHA 10 MOAYJIbHOI KOHTPOJIbLHOI
poootu Nel g0 moayiro Nel kypey IHOH /L

HOH/ KP 01. BapianT 12

&% Sl-Momenb mMOMIMPEHHS KOMIT I0OTepHO-MepexkHoi  iHdekmii: S| model =
susceptible—infected (infectious) model = (HeindikoBanuit XOCT, YPA3JIUBHI (CIIPHIAHS-
TAUMBUW, YYTIUBUNA) JO  MEPEXKHOTO  3apaxeHHs) —  (iH(pIKOBaHMII  XOCT,
YPaKeHH MEepeKHUM XPoOaKoM (UEpPB’SIKOM)).

&% 3anaua Ko as cucremMu gudepeHiaJbHUX PiBHIHL B S|-Moaeti:

(90D, ¢
Ed(ga»%j;;%; ( (())j 8- x(0) X0

dt abo e
s(t)+x(t)=1 ( )+ ( )=
%= X(0) o =x(0)

% X(t) — cepenHe 0e3po3MipHE YUCIO 1H(GIKOBAHUX KOMII IOTEPIB Y MEPExKi, SKi

BXKE 3a3HAJM BIPYCHOTO 3apa)keHHA Ta € iH]ikoBaHuMmH («infected») komm’rOTepHOIO
iHdeKIier y KOXKHMI MOMEHT Jacy | ;

.

% S(t) — 0e3po3MipHE YMCIIO 1HIMBIIYyaTbHUX KOMITIOTEpIB y 1H(hOpMAIiiHIi
MEpEexKi, K1 € CIPUMHATIMBUME (4yTIUBUMHU, «susceptible») no komm’ 1otepHoi iHpekii
y KOXHHH MOMeHT dYacy [, mpudomy s(t) € cepeaHbOI HMOBIPHICTIO TOTO IO
BUMAJKOBUI KOMIT'IOTEp 13 SKUM OyJe BCTAHOBIIEHO MEpPEXKHE 3’ €IHAHHS BUSBUTHCS
CIPUNHSATIMBUM (UyTIUBUM, «susceptible») 10 HEBHIIIKOBHOT KOMIT I0TepHOT iH(eKIii y
KOXKHUM MOMEHT vacy 1 ;

& [ — MWBUIKICTH NOLIUPEHHS KOMI IOTepHOI 1H(DeKIIT y iHpopMaliiiHiil Mepexi
Ha KOXKHUW 1HIMBIAyaapHUM KoM toTep. Lle o3Hadae 1o KoKHUM OKpEeMUil KOMIT F0TEp Y
CepeHbOMY MAa€ [ KOHTAKTIiB 13 BHUIIAJKOBUMH IHIIMMH KOMII IOT€paMH 3a OAMHMIIIO
qacy, MpUUOMYy KOMIT'IOTepHa iH(EKI[is MepenaeThcs JHIe TOAi, Koiu iH(pIKOBaHUMN
KOMIT FOTE€p Ma€ KOHTAKT 13 CIPUHHATINBUM (4yTJIMBHUM, «susceptible)) KoM 10Tepom;

&% Yucaiosi 3navennst, 3anani aas Sl-moneni: g=0.81 X9 =0.03;

& I3 3acToCyBaHHSIM BUILEHABEICHUX YMCIOBUX 3HAYEHb JUIA {,B , Xo} Ta 13

3aJTy4YCHHAM OOYHCITIOBAIBHUX MOKIMBOCTEH TaKOIO CydaCHOT'O OE3KOIITOBHOTO
nporpamuoro 3a0esneuennsi, sk {JModelica.org (OpenModelica) Ta/abo Wolfram
Language ugepez Wolfram Cloud Basic (Wolfram|Alpha) ta/a6o SageMath ta/a6o
SciLab (GNU Octave) ta/abo GNU R ta/a6o Maxima ta/a6o LibreOffice Calc (Excel)
ta/abo C++ Ta/abo Python ta/ab6o Giac/Xcas}, 3HallTH 4YKceNbHI PO3B’A3KH Ta IOOYIy-
BaTU HACTYIHI HEOOX1HI rpaq)iKH aag Sl-moaeni:

1) rpagix X = X(t) =7 T1a2) rpacp11< S= S(t) /'y ONHII CHCTEMi KOO IMHAT;
3) uncenbHi 3HAUEHHS X(2> =7, X(G) =7, 4) uncenbui 3HAYCHHS 3(4) =7, 5(8) =



Jonatok B. Tunosi TeopeTu4Hi NMTAHHA JJI MIATOTOBKY /0 MOAYJILHOI
KOHTPOJIbHOI podoTu Nel go moaysro Nel kypey IIOH/L

— ITntannsa 1.1. Zhou, Wen, Zhao-2007-moaeab

Zhou, Wen, Zhao — 2007 — moaeab IOIMPSHHSI KOMIT IOTEPHOI 1H(EKIIIi
AaKTHBHHX JIaTiTHUX MepeKHUX XpoodakiB — Active Benign WWorms:

[Tigxomu 10 OIKCY Ta MOJCITIOBaHHS aKTHBHHUX (active) ta riopuaaux (hybrid)
«iarignux» Mepe:xxHux xpooakis (benign worms) B po6ori “Modeling and Analysis
of Active Benign Worms and Hybrid Benign Worms. Containing the Spread of Worms”
(https://doi.org/10.1109/ICN.2007.58) aBtopiB Zhou, Wen, Zhao (2007) 3 pecypcy
https://www.researchgate.net/publication/221056660_Modeling_and_Analysis_of Activ
e_Benign_Worms_and_Hybrid Benign_Worms_Containing_the_Spread_of Worms

JudepenuianbHi piBHAHHA Ta Tpadiku Ui MOENI MOUIMPEHHS AKTUBHHMX
JarigHux Mepexxaux xpoodakis — Active Benign Worms (Zhou, Wen, Zhao (2007)).

TiymadeHHs pe3ynbTaTiB I MOJAEINI IOIIMPEHHS AKTHBHHX JIATiTHHX
MepeskHHX xpodakiB — Active Benign Worms (Zhou, Wen, Zhao (2007)).

— IImranns 1.2. Zou, Gong, Towsley-2002-moaeab

JBodakropua_Zou, Gong, Towsley-2002-Mo1eb MOIMKUPEHHS KOMII’ IOTCPHO-
MepexHoi iHdekii, 3anpornonoBana y (Two-factor worm model (Zou, Gong,
Towsley (2002)); https://doi.org/10.1145/586110.586130):

JBodakTopHa MOJeb MOIIMPEHHSI MEpEeKHUX XpodakiB (two-factor worm
model), 3anpornonoBana Ta copmyiiboBana B poooti “Code Red Worm Propagation
Modeling and Analysis™ https://doi.org/10.1145/586110.586130 aBTopiB Zou, Gong,
Towsley (2002), noctymnHa six http://www.cs.ucf.edu/~czou/research/codered.pdf

JudepenuianbHi piBHSHHSA Ta rpadiky ais 1B0GaKTOPHOI XpPoOaKkoBOi Moaei
— two-factor worm model (Zou, Gong, Towsley (2002)).

TrnymauenHsi pe3ynbTariB Jjsi ABOGaKTOPHOI XpobdakoBoi moaeai — TWO-
factor worm model (Zou, Gong, Towsley (2002)).

— IMuranns 1.3. Monens Kepmaka-Makkenapika (Kermack—McKendrick)

Emimemiuna wmozaens  (teopis) Kepmaka—MakKenapika (Kermack—
McKendrick) nomupenHs koM’ roTepHO-MepekHuX iHdekiin. JudepeniiianbHi pis-
usaHHs Ta rpadiku ma moaem Kepmaka—MakKenapika (Kermack—McKendrick).
Tnymauenns pesynbrariB i moxeni Kepmaka—MakKenapika (Kermack—
McKendrick) momupeHHs: KOMIT IOTepHO-MEPEKHHUX THPEKITiH.

— IMuranns 1.4. Monens Kedapra—Yaiita (Kephart-White)

Eninemiuna monens (teopis) Kedapra—Yaiita (Kephart-White) nomupenns
KOMIT FOTEpHO-MEPEKHUX 1HDekii. Judepeniiianbai piBHIAHHSA Ta Tpaiku I MO-
neni Kedapra—Yaiita (Kephart-White). Tnymauenus pe3yibraTis s mozaeii Ke-
dapra—VYaiira (Kephart-\White).

— IIuranusa 1.5. AAWP-moaen



https://doi.org/10.1109/ICN.2007.58
https://www.researchgate.net/publication/221056660_Modeling_and_Analysis_of_Active_Benign_Worms_and_Hybrid_Benign_Worms_Containing_the_Spread_of_Worms
https://www.researchgate.net/publication/221056660_Modeling_and_Analysis_of_Active_Benign_Worms_and_Hybrid_Benign_Worms_Containing_the_Spread_of_Worms
https://doi.org/10.1145/586110.586130
https://doi.org/10.1145/586110.586130
http://www.cs.ucf.edu/~czou/research/codered.pdf

AAWP-Moesb nommpeHHst KoM’ 1oTepHo-MepexHoi indekmnii: AAWP model
= Analytical Active Worm Propagation model = AnaniTiaaa MoaeIb TOITHUPEHHS
aKTUBHHUX MEPEKHUX XpoOakiB BiAMoBiaHO 10 poboTH “Modeling the Spread of Active
Worms” https://doi.org/10.1109/INFCOM.2003.1209211 Big Chen, Gao ta Kwiat,
https://www.researchgate.net/publication/4021126 Modeling_the Spread of Active

Worms udepenmianbhi piBastHHES Ta rpadiku 11 AAWP-moaedi. ToymaueHHs pe-
3yabTatiB st AAWP-monedi.

— IIntannsa 1.6. Sl-moxeab

SI-Moaeab nommMpeHHs KoMl 1oTepHo-MepeskHol iHdekiii: S| model = suscep-
tible—infected (infectious) model = (neindikoBanuii X0cT, ypa3auBHii (CIPUHHATIN-
BUU, YYTIUBUI) 10 KOMIT IOTEPHOTO MEPEKHOTO 3apakeHHs) — (1HPIKOBaHUI XOCT,
YPa:KeHUil MepekHUM XpoOakoM (depB’sikom)). Judepeniianbhi piBHIHHS Ta Tpa-
bixku s Sl-monedi. TimymadeHHst pe3ynbTatiB it Sl-Mojedti.

— Murannsa 1.7. SIR-moaeab

SIR-mMoaeab nommMpeHHs KoMl 1oTepHOo-MepexHoi ingekii: SIR model = sus-
ceptible — infected (infectious) — removed (recovered) model = (HeindikoBaHwmii
XOCT, YPA3JIMBHUIl (CIPUHHATIUBUAN, Yy TIUBUN) 10 KOMIT IOTEPHOTO MEPEKHOTO 3apa-
*KeHHs) — (1H(pIKOBaHMM XOCT, YPa:K€HHMH KOMII IOTEPHO-MEPEKHUM XpOoOaKoM
(4epB’siKOM)) — («3HEIIKOKCHUN» «3HEe3apayKeHMi» XOCT 13 YCYHEHHM KOMIT 0Te-
pHO-MEpeKHUM 3apakeHHsM). [udepenmianbhi piBHsSHHS Ta Tpadiku mis SIR-
moaeai. TomymaueHHs pesynbraris s SIR-Mojedti.

— IIntannsa 1.8. SIS-moneab

SIS-Moaean momupeHHs: KOMI' FOTepHO-MepekHoi iHdekmii: SIS model = sus-
ceptible — infected (infectious) — susceptible model = (HeindikoBanuii XocT, ypas-
JUBHH (CIpUNUHATIMBUHN, YyTIUBUN) O KOMI IOTEPHOTO MEPEKHOTO 3apaKEHHS) —
(1H(iKOBaHMI XOCT, YPAKEHUI KOMIT FOTEPHO-MEPEKHUM XPOOaKOM (UepB’IKOM)) —
(HeiH(1KoBaHUI XOCT, HOBTOPHO YPA3JUBHMI (TTIOBTOPHO CIIPUNHATIMBUNA, TOBTOPHO
YYTIWBUM, 3 BIZICYTHICTIO IMYHITETY) IO HACTYITHOTO KOMIT FOTEPHOTO MEPEKHOTO 3a-
paxenHs). Jludepenuianbui piBHSHHS Ta rpadiku s S1S-mojaedi.

TrnymauenHs pe3ynbTatiB 11t SIS-Moaedi.

— urannsa 1.9. SEl-monean

SE|-MoeJib OMUpEeHHs KOMIT I0TepHO-MepexHoi iHdekiii: SEI model = sus-
ceptible — exposed — infected model = (HeiHdikoBaHMI XOCT, YPA3JIUBHIA (CIIPUIHSI-
TIIMBHH, IyTIUBUI) 10 KOMIT FOTEPHOTO MEPEKHOTO 3apaskeHHs ) — [JIATEHTHHI CTaH
1H(DIKyBaHHS By3Jla MEPEXKI, IKUH € TaTeHTHO-1H()1KOBaHUM, ajie HE MOIINPIOE BIPYyCY,
KOJIM KOMIT' FOTepHUM XpoOak Bke iH(iKyBaB Bpas3IMBUI By30J1 KOMIT IOTEPHO-1H(POP-
MalIifHOT Mepexki 1 0Jipa3y NepeiioB y iIHKyOauiiiHuii Iepioj, yIpoI0BK SKOT0 BipycC
HE CIIPUYMHSIE JKOTHOT IIKOAM iH(pIKOBaHOMY By3Iy| — (iH(DiKOBaHUIT XOCT, ypaKeHUi
MepeXHUM XpobakoM (uepB’sikoM)). udepenirianbHi piBHsHHS Ta rpadiku s SEI-
Mojei. Tirymadenns pe3ynbTaTiB s SEI-moaedi.

— Mutanus 1.10. SEIR-moae1b
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SEIR-Moeab nomupeHHsi KoM FoTepHo-MepexkHoi iHdekmii: SEIR model =
susceptible — exposed — infected (infectious) — removed (recovered) model = (uein-
(dikoBaHUI XOCT, YPA3JUBHH (CIPUNHATIMBUHN, Uy TIIMBHI ) 1O KOMIT FOTEPHOTO Mepe-
’KHOTO 3apa)KCHHS) — [JIaTeHTHHH cTaH iHpiKyBaHHS By3Ja KOMIT IOTEpHOI iH(opMma-
IIHHOT MEpeXi, KN € JaTeHTHO-1H()IKOBAaHWM, ajie HE TMOIIHUPIOE BIPYCYy, KOJIH
KOMIT IOTEpHUN MepexHHM XpoOak Bxke iH(IKYBAB Bpa3IuBUN BY30J KOMIT IOTEPHO-
iH(opMariitHoi Mepexki 1 ojpaszy IeperioB y iHKYOAILIMHMEA Mepioa, yHpoI0BK
SIKOTO BIpyC HE CIIPUYMHSIE JKOIHOI IIKOAM iH(piKOBaHOMY BY31y Mepeski]| — (iHbikoBa-
HUN XOCT, YPAKEHMH MEPESKHUM XpOOaKoM (UepB’IKOM)) — («3HEIIKOKEHUI «3He-
3apasKeHuil» XOCT 13 YCYHEHUM KOMIT I0TEPHUM MEPEXHUM 3apakeHHsM). {udepen-
IiajibH1 piBHSAHHS Ta rpadiku s SEIR-Moaedi.

Tnymauenns pesyasratiB 11t SEIR-Moaedi.

— urannsa 1.11. SEIS-moaean

SEIS-Moesb nomupeHHs KoM FoTepHO-MepekHoi iHdekmii: SEIS model =
susceptible — exposed — infectious (infected) — susceptible model = (aeindikoBanmii
XOCT, YPA3JAUBHIi (CIPUNUHATIUBUMN, Uy TIUBHI) 10 KOMIT FOTEPHOTO MEPEKHOTO 3apa-
’KCHHs1) — [JIaTeHTHMI cTaH iH(iIKyBaHHS By3Jia KOMIT IOTEPHOI MEPEXKi, SIKUH € JiaTe-
HTHO-1H()1KOBaHUM, ajie HE MOLIMPIOE BIPYCY, KOJIM KOMII IOTEPHUI XpoOak Bxke iHgi-
KYBaB BPa3JjIMBUI By30J1 KOMII IOTEPHO-1HPOPMALIHHOT MEPEXI 1 0Jpa3y MepenioB y
iHKYOAWiHHWIA ePioJ, YIPOJOBXK SIKOTO BIPYC HE COPUYMHSE KOJIHOT IIKOIU 1H(DIKO-
BaHOMY BY31y| — (iH(IKOBaHUI XOCT, YPaKeHHH MEPEIKHUM XPOOaKOM (YepB’SIKOM))
— (HeiH(]iKOBaHUI XOCT, TOBTOPHO YPA3JIMBHIi (TOBTOPHO CIIPUNHSATIMBUMN, TIOBTOPHO
YyTIMBHII) 10 HACTYITHOTO KOMII' FOTEPHOTO MEPEKHOTO 3apakeHHs ). JludepenuianbHi
piBHsiHHS Ta rpadiku aius SEIS-monedi.

Trnymauenns pesynbrariB aisa SEIS-monedi.

— Muranns 1.12. SAIR-moxean

SAIR-moneapb momupeHHs: KoMIT toTepHo-MepexHoi iHdekmii: SAIR model =
susceptible — antidotal — infected — removed model = (aeindikoBanuii XocT, ypas-
JUBMIi (CTIPUAHATIMBUN, YyTIUBUIA) 10 KOMIT IOTEPHOTO 3apa)keHHs) — (HeiH(piKoBa-
HUI XOCT 31 BCTAHOBJIEHUM AHTHBIPYCcOM) — (iH(DIKOBaHHI XOCT, YPAKEHHH MEPEK-
HUM Xp0OaKoM (4epB’sIKOM)) — («3HEIIKOKEHUID» «3He3apasKeHuil» XOCT 13 YCYHe-
HUM KOMIT FOTEpHUM 3apaxxeHHsIM). [{ludepenitianbhi piBHsHHS Ta Tpadiku 1 SAIR-
Mojedi. Tnymauenns pesynbtatiB aiig SAIR-mMoaedi.

— Murannsa 1.13. SIOR-mMoe1b

SIQR-Momesb nommMpeHHs KoMl 10TepHo-MepexHoi iHdekmil: SIQR model =
susceptible — infected (infectious) — quarantined (quarantine) — recovered model
= (mein(ikoBaHUN XOCT, YPA3JIUBUH (CIPUNHSTIVBHM, Uy TIIMBUI ) 10 KOMIT FOTEPHOTO
MepexHoro 3apaxkeHns) — (iHMiKOBaHMH XOCT, YPaKeHMH MEpPSKHUM XpoOaKom
(uepB’sIKOM), ajie IKUN HE 3HAXOIUThCS y KapaHTHHI/13071s11i1) — (KapaHTHHHUI (i30-
JBOBaHUM) XOCT) — («3HEUIKOKCHUN» «3He3apasKeHHH» XOCT 13 YCYHEHUM
KOMIT FOTEPHUM MEPEXHUM 3apakeHHsM). JudepeHiiianbHi piBHAHHA Ta rpadiku Juis
SIQR-moaei. Tinymauenns pesynbratiB 1 SIQR-Moaei.




— IIntannsa 1.14. SIQS-moaeab

SIQS-moeab mommpeHHs: KoM IoTepHO-MepekHoi iHdekmii: SIQS model =
susceptible — infected (infectious) — quarantined (quarantine) — susceptible model
= (HeiH(ikoBaHUM XOCT, YPa3JUBMii (CIPUHHATIMBHUMI, Uy TIUBUN) JO KOMIT IOTEPHOTO
MEpeKHOTO 3apaxeHHs) — (iH(ikoBaHWH XOCT, YPasKeHUH MEPEKHUM XPOOAKOM
(depB’sIKOM), ayie SIKUH He 3HAXOUThCS y KapaHTHHI/1307s111) — (KapaHTHHHUI (i30-
JLOBaHMI) XOCT) — (He1H(IKOBAHUM XOCT, TIOBTOPHO YPA3JMBMIA (TTOBTOPHO CITPUNHS-
TJAUBUNA, TOBTOPHO YYTJIMBUM) 0 HACTYIMHOrO KOMIT IOTEPHOTO MEPEKHOTO 3apa-
xeHHs ). [udepenianbai piBHIHHA Ta rpadiky it SIQS-Moaedi.

Taymauenns pesyabTatiB 11t SIQS-moaedi.

— IIntannsa 1.15. SIRS-moxeap

SIRS-moaeab nomupeHHs: KoMl oTepHO-MepekHoi iHdekmii: SIRS model =
susceptible—infected—removed (recovered) — susceptible model = (aeindikoBanmii
XOCT, YPA3JAUBHUIi (CIPUNHHATIUBUMN, Uy TIUBHI) 10 KOMIT FOTEPHOTO MEPEKHOTO 3apa-
*eHHs) — (1H(piKoBaHUI XOCT, YPAKEHH MEPEKHUM XpOoOaKkoM (4epB’sIKoMm)) — («3He-
IIKO/DKCHUI «3He3apaskKeHHii» XOCT 13 YCYHEHUM KOMIT IOTEPHO-MEPEKHUM 3apa-
KEHHSIM) — (He1H(PIKOBAaHUN XOCT, TOBTOPHO YPA3JIUBHUM (TOBTOPHO CIPUMHSTIUBUM,
MOBTOPHO YYTJIMBHUI) O HACTYITHOTO KOMIT IOTEPHO-MEPEKHOTO 3apakeHHs ). lude-
peHIianbH1 piBHAHHA Ta rpadiku s SIRS-moaei.

Trnymauenns pesynbrariB aig SIRS-moedi.

— Iurannsa 1.16. MSIR-Mo1e/1b

MSIR-Moeb OMUpPEHHsT KOMIT I0TepHO-MepexHoi iHdekii: MSIR model =
maternally-resistant (maternally-derived immunity) — susceptible — infected
(infectious) — removed (recovered) model = HOBHUIT XOCT-«HEMOBJISI» 3 «MATEPHH-
CbKMM» IMYHITETOM (CTIHKHMIA O KOMIT FOTEPHOI MEPEKHOI 1H(DEKIT 3 MaCMBHUM
iMYHITETOM 3a «MaTEepUHCHKOIO JIiHI€I0») — (HEIH(PIKOBaHUN XOCT, Ypa3JIMBHUM
(CIpUIMHSATIVBYM, YyTIIMBUIN) O KOMIT IOTEPHOTO MEPEKHOTO 3apaxkeHHs) — (1HDiko-
BaHHMH XOCT, YPasKeHMH KOMIT IOTEPHUM MEPEKHUM XpOoOaKkoM (4epB’siKoM)) — («3He-
IIKOKCHUID «3He3apasKeHuil» XOCT 13 YCYHEHHM KOMIT IOTEPHUM MEPEXHUM 3apa-
xeHHsM). Jludepeniianbhi piBHsHHS Ta rpadiku ais MSIR-moaei.

Tnymauenns pesynprariB ;s MSIR-monei.

— Iurannsa 1.17. SIRD-moaean

SIRD-moaeab nomypeHHs: KOMIT I0TEPHO-MEPEKHOT 1HDEKIIT:

SIRD model = susceptible — infected (infectious) — removed (recovered) —
dead (deceased) model = (neindikoBaHuit XOCT, YPA3JIMBMIi (CIPUAHATINBUHN, Ty T-
JUBUIA) 10 KOMIT IOTEPHOTO MEPEKHOTO 3apakeHHs1) — (1HP1KOBaHMIA XOCT, YpasKeH Uil
KOMIT FOTEPHO-MEPEKHUM XPOOaKoM (UepB’sIKOM)) — («3HETIKOKEHU «3He3apasKe-
HUI» XOCT 13 YCYHEHMM KOMIT FOTEPHUM MEPEKHUM 3apPKCHHSIM) — MEpPEesKH0-«I10-
MepJmii» (MepeKHO-«NOKIHHMII) XOCT, SIKUil HEOOOPOTHO BUHINIOB 3 a1y Ta MOBHI-
CTIO MIPUITMHUB CBOE MOJAJNbIIIe KOMIT IOTEPHO-MEpexHe PyHKIIOHYBaHHS. udepen-
1ianbH1 piBHAHHS Ta rpadiku 1 SIRD-monedti.

Tnymauenns pesyabratiB 11t SIRD-Moaedti.




— Iurannsa 1.18. PSIDR-moaeab

PSIDR-Mo/e/b OMUPEHHS KOMIT I0TEPHO-MEPEKHOT 1H(PEKIIii:

PSIDR model = progressive susceptible — infected — detected — removed
model = (aeindikoBaHUil XOCT, MPOrpecyrye Ypa3auBHii (IIPOrpecyroue CIpuiHsIT-
JIMBHH, MPOTPECYIOYe YyTIMBUNA) 0 KOMIT FOTEPHOTO MEPEKHOTO 3apakeHHs ) — (1HDi-
KOBaHUH XOCT, YPasKeHHI MEpPEKHUM XpOOaKoM (4epB’sIKOM)) — [CTaH A€TEeKTYBAHHA
(BUSBJIICHHS, BUKPUTTS), KOJU 1H(MIKOBAHMM KOMII'FOTEP/XOCT THUMYACOBO 130JIHO-
€THCS/BUITYYA€ETHCS Bl 30BHIITHBOT 1HGOPMAIIHHOT MEpeki KOPUCTYBaYeM/TEXHIYHUM
CHEIIaJTICTOM JIJIsl MOJANBIIOTO «JIIKYBAHHS 13 HACTYITHUM 3aCTOCYBaHHSM OHOBJIE-
HOT'O aHTUBIPYCHOTO MPOrPAMHOT0 3a0€e3MeUeHHsI | — («3HEUIKOKEHHID «3He3apasKe-
HUI XOCT 13 YCYHEHHM KOMIT FOTEPHO-MEPEIKHUM 3aPAKEHHSIM).

Hudepenuianbhi piBHIHHEA Ta Tpadiku 11 PSIDR-moaei.

Tnymauenns pesynpratiB s PSIDR-Moedi.

— IIntanns 1.19. SAIRS-mozenb

SAIRS-Moe/b TOMMPEHHS KOMIT IOTEPHO-MEPEKHOI 1H(EKIIIT:

SAIRS model = susceptible — antidotal — infected (infectious) — removed —
susceptible model = (HeiHdikoBaHMl XOCT, YPA3JIMBUH (CTIPUHHATIUBHMA, Ty TIUBHUI)
70 KOMIT FOTEPHOTO0 MEPEKHOTO 3apakeHHs) — (HeiH(}IKOBaHUN XOCT 31 BCTAHOBJIe-
HHUM _aHTHBipycoM) — (iH(QIKOBaHMA XOCT, YPAaKeHHWH MEPEKHHM XpOoOaKoM
(4epB’sIKOM)) — («3HEIIKOKEHUN «3He3apasKeHMii» XOCT 13 YCYHEHUM KOMIT I0Tep-
HUM MEPEXHHUM 3apa’KeHHSIM) — (He1H(PIKOBaHUN XOCT, IOBTOPHO YPA3JIMBHIi (TIOBTO-
PHO CHIPUNHSATIUBUN, TOBTOPHO UYTJIMBHI) JO HACTYMHOTO KOMIT FOTEPHOTO MEPEkK-
HOTO 3apa)K€HHS).

HudepenuianbHi piBHsSHHES Ta Tpadiku 111 SAIRS-moaei.

Tnymauenns pe3ynbrariB 1ia SAIRS-moedi.

— MNurannna 1.20. SEIQR-monenb

SEIQR-Moe1b MOMHMPEHHS KOMIT FOTEPHO-MEPEKHOI 1H(DEKIIIi:

SEIOR model = susceptible — exposed — infected (infectious) — quarantined
(quarantine) — recovered model = (HeiH(ikoBaHHI XOCT, YPA3JIUBHIA (4yTIHBHH,
CTIPUAHSTINBHI) 10 KOMIT FOTEPHOTO MEPEIKHOTO 3apaXKeHHs) — [JIaTeHTHMIi CTaH iH-
GbikyBaHHS By3Jia MEPEXI, KU € JaTeHTHO-1H()IKOBaHUM, ajie HE MOIIMPIOE BIPYCY,
KOJIM KOMIT FOTEPHHI Xpo0ak Bke iH(iKyBaB Bpa3IMBHil BYy30J1 KOMIT I0T€pHO-1H(OP-
MalliifHOT MepeXKi 1 0JIpa3y NepeuInoB y iHKyOaliiiHuii epio, yIpo10BK SKOTO BipycC
HE CIPUYMHSIE KOIHOI KO iH(pikoBaHOMY By31y] — (iHikoBaHMii XOCT, ypasxKe-
HMii MEpE)KHUM XPOOaKoM (Y4epB’sKOM), ajie SIKHi HE 3HAXOIUTHCS y KapaHTHHI/130-
s1iT) — (KapaHTHHHMIA (130JIbOBaHMIT) XOCT) — («3HEIIKOKCHU «3He3apasKeHU i
XOCT 13 YCYHEHHUM KOMIT FOTEPHUM MEPEKHUM 3apaKEHHSIM).

HudepenuianbHi piBHsAHHA Ta rpadiku s SEIQR-moxei.

Tnymauenns pesyabpratiB 1t SEIQR-Moaedi.




— Murannsa 1.21. SEIRS-moneb

SEIRS-moae/ib MOMUPEHHs] KOMIT F0TEPHO-MEPEKHOT 1HPEKIi:

SEIRS model = susceptible — exposed — infected — removed (recovered) —
susceptible model = (neindikoBanuii XocT, ypa3auBuii (COpUHHATINBUHN, Uy TITUBUH )
710 KOMIT FOTEPHOT'O0 MEPEKHOTO 3apaKeHHs) — [JIaTeHTHUH cTaH iHQiKyBaHHS By3J1a
MepEexXi, IKUI € TaTeHTHO-1H(PIKOBAaHUM, aJIe HE MOIIMPIOE BIPYCY, KOJIW KOMII IOTEP-
HU XpoOak Bxke iH(iKyBaB Bpa3IMBUN By30J1 KOMIT IOTEPHO-1HGOPMAIIIMHOT MEpexi
1 oJipa3y meperioB y iHKyOauiiHuii 1epios, yIpoJI0BXK SKOTO BIPYC HE CIPUUUHSIE
KOJHOT MKOaU iH(pIKOBaHOMY BY31y]| — (1HQIKOBAaHHI XOCT, YPaKEHHH MEPEKHHM
XpoOakoMm (4epB’sIKOM)) — («3HEIIKOKCHHI» «3He3apasKeHHH» XOCT 13 YCYHEHUM
KOMIT FOTEPHUM 3apaKeHHSIM) — (He1H(1KOBAaHUN XOCT, TIOBTOPHO YPa3JIMBMIi (TTOBTO-
PHO CIPUNHSATIUBUNA, TOBTOPHO YYTJIMBHI) JO HACTYMHOTO KOMII IOTEPHOTO MEpPEikK-
HOTO 3apakKeHHS).

HudepenuianbHi piBHSHHS Ta Tpadiku 111 SEIRS-moedi.

Tnymauenns pesynbratiB 1is SEIRS-moedi.

— INurannsa 1.22. SIQORS-moae1b

SIQRS-Moeb MOMHUPEHHS KOMIT FOTEPHO-MEPEKHOT 1H(EKITI:

SIORS model = susceptible — infected (infectious) — quarantined
(quarantine) — recovered — susceptible model = (ueindikoBaHuit XOCT, ypa3auBHii
(CIpUMHSTIUBUM, Yy TIUBHUI) 10 KOMIT IOTEPHOTO MEPEXKHOT0 3apakeHHs) — (iHgiko-
BAHMI XOCT, YPaKEHUH MEpPEKHUM XpOOAKOM (U4epB’SIKOM), ajie KM HE 3Haxo-
JMTHCA y KapaHTUHI/13051411i1) — (KapaHTHHHMIA (130J1b0OBaHMIT) XOCT) — («3HEIIKOKE-
HUW» «3He3apasKeHuil» XOCT 13 YCYHEHUM KOMIT IOTEPHUM 3apakeHHsIM) — (HeiHbi-
KOBAHHM XOCT, TOBTOPHO YPA3JMBHUIi (TOBTOPHO CNIPUHHATIUBUINA, TOBTOPHO Yy TJIH-
BUI1) 70 HACTYITHOTO MEPEKHOTO 3apaXKEHHS).

HudepenuianbHi piBHsHHES Ta Tpadiku 1is SIQRS-moaedi.

Tnymauenns pesynpratiB ;g SIQRS-Moei.

— MNurannna 1.23. SEIQV-monennb

SEIQV-Moieab MOMHMPEHHS KOMIT FOTEPHO-MEPEKHOI 1H(DEKIIIi:

SEIQV model = susceptible — exposed — infected (infectious) — quarantined
(quarantine) — vaccinated model = (ueindikoBanuii xocT, ypa3auBHii (CIIPUIAHSITIIH-
BUH, YyTJIUBHUI) 10 KOMIT FOTEPHOTO MEPEKHOTO 3apakeHHs ) — [JIaTeHTHMIi CTaH iH-
GbikyBaHHS By3Jia MEPEXI, KU € JaTeHTHO-1H()IKOBaHUM, ajie HE MOIIMPIOE BIPYCY,
KOJIM KOMIT FOTEPHHI XpoOak Bke iH(iKyBaB Bpa3IMBHil By30J1 KOMIT I0TepHO-1H(OP-
MalliifHOT MepeXi 1 0JIpa3y MepeiioB y iHKyOauiiiHuii mepio, yrpo10BK SKOTO BipycC
HE CIPUYMHSIE KOIHOI KO iH(pikoBaHOMY By31y] — (iHikoBaHMii XOCT, ypasxKe-
HMii MEPSKHUM XpOOaKoM (4YepB’SIKOM), ajie KUK HE 3HAXOAUTHCS Yy KapaHTHHI/130-
asitiT) — (KapaHTHHHMIA (130J50BaHUI) XOCT) — («BAKIIMHOBAHMIA» XOCT i3 iMYHiTe-
TOM JI0 TaKOTO KOMIT IOTEPHOTO MEPEXKHOTO 3apa)keHHs sk MepexHi xpobdaku Code
Red, Slammer, Witty i 1.1.).

HudepenuianbHi piBHsAHHA Ta rpadiku s SEIQV-monei.

Tnymauenns pesyabpratiB st SEIQV-monedi.




— Murannna 1.24. VEISV-Moneab

VEISV-mMoaenp nommpeHHs: KOMI I0TEPHO-MEPEKHOT 1HPEKIII:

VEISV model = vulnerable — exposed — infectious (infected) — secured — vul-
nerable model = (veirdikoBanuit XoCT, YPA3JMBHUI 10 KOMIT IOTEPHOTO MEPEKHOTO
3apakeHHs ) — [JIaTeHTHUH cTaH iH(IKYBaHHS By3Jla MEPEXi, IKHI € JTaTeHTHO-iH(i-
KOBaHUM, aJie He MOIIMPIOE BIPYCy, KOJIM KOMIT I0TepHUI Xpobak Bxke indikyBaB Bpa-
3JIMBUN BY30JI KOMIT IOTEPHO-1H(POPMAIIIHHOI MEpEXi 1 0/ipa3y MEpeuIioB y iHKyOa-
i HMI epioji, yIIPOIOBXK SIKOTO BIpyC HE CIPUYUHSIE KOAHOI KON 1H()IKOBAHOMY
By31y] — (iH(}piKOBaHHH XOCT, YPAKEHHI MEPEKHUM Xpo0OakoM (depB’sikom)) — (3aXm-
IIeHUH (130Jb0BaHMI) XOCT 13 YCYHEHHM KOMIT IOTEPHUM 3apakeHHsIM) — (He1H(I1Ko-
BaHU XOCT, IOBTOPHO YPA3JIMBHIA 10 HACTYITHOT'O KOMIT IOTEPHOTO MEPEKHOTO 3apa-
xkeHHs ). ludepenmianphi piBHsHHS Ta rpadiku 1 VEISV-moaedai. Tirymauenns pe-
3yabTatiB st VEISV-monedi.

— lurannsa 1.25. MSEIR-moaeab

MSEIR-Moe/ib MOMHUPEHHS] KOMIT’ FOTEPHO-MEPEKHOT 1HPEKIIIi:

MSEIR model = maternally-resistant (maternally-derived immunity) — sus-
ceptible — exposed — infected — removed (recovered) model = HoBmii xocT-«HEMO-
BJISI» 3 «MATEPUHCHKUM) IMYHITETOM (CTIHKUI O KOMIT IOTEPHOI MEPEKHOI 1H(DEK-
1ii 3 NACHBHUM iMYHITETOM 32 «MaT€PUHCHKOIO JIiHI€I0») — (HEe1IH(PIKOBAaHUNA XOCT,
YPA3JIUBHIi (CIPUHHSATIMBHNA, Yy TIIMBUN) 10 KOMIT FOTEPHOTO 3apakeHHs) — [JIaTeH-
THHI CTaH 1H(DIKyBaHHS By3Ja MEPEXI, IKUM € TaTeHTHO-1H(PIKOBAHUM, aJie HE MOUIH-
pIOE BIpyCy, KOJHM KOMII'IOTEpHHI XpoOak Bke iH(IKYBaB Bpa3iIMBUN BY30J
KOMIT FOTEPHOT MEpeXi 1 0/ipasy MeperiloB y iHKyOauiifHuii epioj, yIpo 0Bk SKOTO
BIPYC HE CIPUYMHSE KOTHOI KoM 1HpIKOBaHOMY B3y ]| — (iH(iKOBaHHIA XOCT, ypa-
JKeHUI MepeXKHUM XpoOakoM (YepB’sIKOM)) — («3HEIIKOKEHUN» «3He3apaKeHMii»
XOCT 13 YCYHEHHUM KOMIT FOTEPHUM MEPEKHUM 3apaKEHHSIM).

HudepenmianbHi piBHsHHA Ta rpadiku 1t MSEIR-monedi.

Trnymauenns pesynbrariB s MSEIR-monedi.

— Murannsa 1.26. SEIQRS-Moneab

SEIQRS-Mo1e/1b TOMIHPEHHS] KOMIT FOTEPHO-MEPEKHOT 1HPEKIIIi:

SEIQRS model = susceptible — exposed — infected (infectious) — quarantined
(quarantine) — recovered — susceptible model = (aeindikoBanuii XocT, ypa3auBuii
(CTIpUIAHSATIIMBHIA, Yy TIAUBHIA) 10 KOMIT FOTEPHOTO MEPEKHOTO 3apaKCHHs) — [JIaTeHT-
HMIi CTaH 1H()IKyBaHHA By3J1a MEpPEeX1, IKUU € JaTEHTHO-1H(PIKOBAHUM, aJie HE MOIIH-
proe Blpycy, KOJM KOMIT IOTepHUN XpoOak Bke iH(MIKYBAB Bpa3IuBHIA BY30II
KOMIT F0TepHO-1H(hOpMaIiitHOT Mepexi 1 oapa3y NmepeiioB y iHKyOaliiiHuii nepio,
YIPOIOBXK SKOT'O BIpYyC HE CIIPHUMHSE KOHOT KO 11 iH(piKoBaHOMY By3i1y]| — (iHdi-
KOBAHUI XOCT, YPAXKEHUI MEPEKHUM XpOoOaKoM (UepB’SIKOM), aje KUK HE 3HaXO-
JMTHCA y KapaHTuHi/13051411i1) — (KapaHTHHHMIA (130J1b0BaHMIT) XOCT) — («3HEIIKOKE-
HUW» «3He3apasKeHuil» XOCT 13 YCYHEHUM KOMIT IOTEPHUM 3apakeHHsIM) — (HeiHbi-
KOBaHUMN XOCT, HOBTOPHO YPA3JUBHH (ITIOBTOPHO CHPUUHSTINBUNA, TOBTOPHO YyTJIU-
BHi1) 10 HACTYITHOT'O KOMIT FOTEPHOTO 3aPaXKEHHS ).

Hudepentiansai piBHsHHES Ta Tpadiku st SEIQRS-Moaedii.

Tnymauenns pesynpraTiB At SEIQRS-moaei.




— Murannna 1.27. MSEIRS-Mo1e1b

MSEIRS-moaeb MOMmUpPeHHs] KOMIT F0TEPHO-MEPEKHOT 1H(PEKITI:

MSEIRS model = maternally-resistant (maternally-derived immunity) —
susceptible — exposed — infected — removed (recovered) — susceptible model = xo-
BHUI XOCT-«HEMOBJISI» 3 «MATEPUHCbKUM) IMYHITE€TOM (CTIHKHI 10 KOMIT IOTEPHOI
MepexHO1 1H(]EKIIIT 3 TACMBHUM iMYHITETOM 32 «<MaTEepUHCHKOIO JIIHIEIO» ) — (HE1H]i-
KOBaHUH XOCT, YPA3JUBHM (CIPUNHATINBHUMN, Yy TIUBHI) 10 KOMIT IOTEPHOTO MEPEXK-
HOTO 3apayKeHHs) — [JIATEHTHHI cTaH iH(IKYBaHHS By3Ja MEPEXKi, IKUH € JaTeHTHO-
1H(p1KOBaHUM, ajie HE MOIIMPIOE BIPYCY, KOJIU KOMIT IOTEpHUM XpoOak Bxke iH(iKyBaB
Bpa3JIMBUI By30J1 KOMIT I0TEpHO-1HPOpMAIliHHOT Mepexki 1 0/ipa3y MeperIlnoB y iHKY-
OaliliHMii Mepioa, yIIPoJOBXK SIKOr0 BIPYC HE CIPUYHUHSE KOAHOI IIKOAU 1H(]iKOBa-
HOMY By371y] — (iH(bIKOBaHUI XOCT, YPasKeHUH MEPEKHUM XpoOakoM (depB’IKOM)) —
(«3HEMIKOKCHU» «3He3apasKeHMii» XOCT 13 YCYHEHHM KOMIT IOTEPHUM 3apakeH-
HAM) — (HEe1H(1KOBAaHUN XOCT, MOBTOPHO YPA3JHUBHIi (TOBTOPHO CIIPUUHSATIUBUMN, 11O~
BTOPHO YYTJUBHIN) 10 KOMIT FOTEPHOTO 3apaskeHHS).

Hudepennianbhi piBHsHHEA Ta Tpadiku 11t MSEIRS-monedi.

Tnymauenns pesynbratiB ;s MSEIRS-monedi.




HNoaarok C: [Ipukaan iHIMBiIyaJbHOT0 3aBIaHHS 10 MO1Y/JIbHOI KOHTPOJIbHOI
po6oTu Ne2 no moayro Ne2 kypey ITOH/I

IHHOH/I KP 02. BapianT 12

& 3a yMOBOO 3a/1a4i 3a/1aHO0 HACTYNHU HeopieHToBanmii (undirected) rpad
(graph) xomm’rorepHoi indopmartiitaoi mepexi G (puc. 1):

Puc. 1. G Puc. 2

é%v SaBIlaHHH: I3 3aCTOCYBAHHAM 00YHCITIOBATIBHUX MOYKJIMBOCTEH TaKOTO Cy-
JacHOTro OE3KOINTOBHOrO IporpamHoro 3adesmeuenns, sk {[Python & NetworkX]
ta/abo [NetLogo & NetlLogo Web] ta/abo [GeoGebra Classic] ta/abo [NodeXL
Basic uepez Excel (LibreOffice Calc)] Ta/abo [Apache Spark & Neo4j] ta/a6o
[JModelica.org (OpenModelica)] Ta/abo [Wolfram Language uepez Wolfram
Cloud Basic (Wolfram|Alpha)] ta/a6o [SageMath] ta/a6o [SciLab (GNU Octave)]
ta/abo [GNU R] Ta/a6o [Maxima] ta/a6o [C++] ta/abo [Giac/Xcas]}

1) moOymyBatu Ha koM toTepi 3aganuii rpad G (DrawGraph G) na puc. 1;

2) oounciuty  NumberOfEdges;  NumberOfVertices;  MaximumDegree;
MinimumDegree; IndependenceNumber; EdgeChromaticNumber; CliqueNumber;
MaximumClique; Radius; Diameter; Eccentricity; Reachable; GraphRank; Traveling-
Salesman; SeidelSpectrum; GreedyColor gs G;

3) obuuncnutu Matpuiiro cymixkaocti A (AdjacencyMatrix) as 3apanoro rpadga
G; 4) o0uyMCIUTH XapaKTEPUCTUYHUN TOJTIHOM MaTpuili cyMmixkHocTi A rpada G
(characteristic polynomial of the adjacency matrix A of a graph G) sx mominom
3MiHHOT X (as a polynomial in x);

5) oburcnuTn Matpumio iHmuAaeHTHocTi (IncidenceMatrix) nmns 3agaHoro
rpaga G; 6) obumciauTu Ta moOyaysatu y miomuHi (X, Y) (3pa3ok Ha puc. 2)

OiBapiaruBHi mojiHomu Trorra {Tarra — Virtai} (TuttePolynomial) Ta
(RankPolynomial) y nBox 3minnux (X, y) mis G;
7) obuncIuTH DistancePolynomial; IndependencePolynomial;

ChromaticPolynomial; FlowPolynomial; ReliabilityPolynomial; AcyclicPolynomial;
SpanningPolynomial gis rpaga G.



Honarok D. TumnoBi TeopeTH4Hi NUTAHHA JJIA MIATOTOBKH /10 MOAYJIbHOI
KOHTPOJIbHOI poooTu Ne2 1o moaysio Ne2 kypey IHIOH/I

—Muranna 2.1. A/B/c/K /Ny, /Z — uepra nns ingopmaniiinoi mepexi, 1e

—nepmuii mapamerp A (arrival process) BIZHOCHUTBCS 0 MPOIECY HAIXO-
JUKEHHS BX1JIHOTO MTOTOKY 3allUTiB Ha 0OCIYroBYBaHHS, TOOTO A 3adae 3akoH ((PyHK-
1[i}0) PO3MOALTY MOBIPHOCTEH IHTEPBAIIB Yacy MK CYCIAHIMH MOMEHTaMHU HaIXo-
JokeHHs 3anuTiB (Customer interarrival time distribution);

—IpyrHid mapameTp B (Server process) BiTHOCHUTHCS 0 MPOIECY CEPBEPHOTO
00po6IrOBaHHS 3amuTiB, TOOTO B 3a5ae 3akoH ((PyHKIIIIO) po3MOaALTy HMOBIPHOCTEH
TPUBAJIOCTI CEPBEPHOIr0 00CAYyroByBaHHs 3amuTiB (CUstomer service time distribution);

—TpETIi mapaMeTp ¢ BIAHOCUTHCS 10 KIIIBKOCTI CEPBEPIB, TOOTO € 3a]1a€ YHUCIIO
1H(hOpMAaIITHO-MEPEKHUX HPUCTPOIB, SKI 3a0€3MEeUyI0Th 00CIYTOBYBaHHS 3alUTIB Y
KOMII FOTEpPHO-MEpEeXxKHii cuctemi (number of servers);

—vyeTBepTuil mapametp K (queue capacity) BiTHOCUTBCS J0 MPOIYCKHOI 3/1aT-
HOCTI CHUCTEMHU MacOBOr0 OOCIYroByBaHHs, TOOTO K 3ala€ KUIbKICTb MICIb OYIKY-
BanHs (capacity of the queueing system);

— 1’ sTuil mapametp N, (POpulation size) BigHOCHTBCA 10 3aralbHOT KiTbKOCTI
KIII€HTIB-pOOOYMX CTAHIIIM, AKi MOXKYTh HA/ICUIATH 3aUTU B cucTeMi (Np,,, is the total
number of customers (population) which can request service);

—roctuit mapamerp Z (queueing discipline) BimHOCHTBCS 10 AMCHHUILIIHN 00-
CJIyroBYBaHHs B uep3i (Z is the queue service discipline).

— IMurannun 2.2. A/B/c/o /o /FCFS—4epra (abo A/B/c/o/oo/FIFO-
yepra abo A/B/c—uepra abo A/B /c—multiserver queue with infinite waiting space
and infinite customer population, and FCFS-service discipline) ais mepesxi, ae

—nepmuii mapametp A (arrival process) BiTHOCHUTBCS IO MPOIECY HAJIXO-
JLKEHHSI BX1JIHOTO TMOTOKY 3aIUTIB Ha 00CIyroByBaHHs, TOOTO A 3amae 3akoH (PyHK-
1[1}0) pO3MOALTY WMOBIPHOCTEHN 1HTEpBAIIB Yacy MIX CYCITHIMA MOMEHTAMH HaJXO-
JokeHHs 3amuTiB (Customer interarrival time distribution);

—apyruii napametp B (Server process) BiZHOCHUTBHCS J0 IMPOLECY CEPBEPHOTO
00poOroBaHHs 3amuTiB, TOOTO B 3amae 3aKkoH (PYyHKINI0) PO3MOALTY HMOBIPpHOCTEH
TPUBAJIOCTI CEPBEPHOro 00CIYroBYBaHHs 3anmuTiB (Customer service time distribution);

—TpEeTIi mapaMeTp ¢ BIAHOCUTHCS 10 KIJIBKOCTI CEpPBEPIB, TOOTO € 3a]1a€ YUCIIO
1H(pOpMAaIITHO-MEPEKHUX HPUCTPOIB, SKI 3a0€3MEUYIOTh OOCIYTOBYBAHHS 3aMHTIB Y
KOMII FOTEPHO-MEpEeKHii crctemi (number of servers);

—vyeTBepTuil mapamerp K = oo (infinite capacity queue) BiTHOCHTBCS 10 He-
CKIHYCHHOI MPOMYCKHOI 3/IATHOCTI CHCTEMH MacoBOro oociyroByBanus (the capacity
of the queueing system is infinite), To6To K = o0 3a1ae HeCKIHUEHHY KIJIbKICTh MiCIlb
ouikyBanHs (infinite-capacity of the queueing system);




— 1’ atuii napamerp Ny, = oo (infinite population size) signocuThes 10 He-
CKIHYEHHOI 3arajbHoi KiJIbKOCTI KIi€HTiIB-poOounx ctaniii (the customer population
IS infinite), siki MOXYTb HaJICHJIATH 3alUTH B 1HPOPMALIIHHO-MEPEKHIH CUCTEMI MaCO-
Boro obciryroBysanns (N, = oo is infinite number of customers (population) which
can request service);

—iroctuil mapamerp Z = FCFS a6o Z = FIFO (queueing discipline) Biguo-
CUTBCS JI0 AMCLMILIIHU 0OCIYrOBYBaHHS B yHOPsAKOBaHii yep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3nauae “first-come, first-served” ta Z = FIFO o3Hauae
“first-in, first-out”, xoiu 3aIIUTH B Yep3i 0OCIYTOBYIOTHCS B HOPSAKY X HAJAXOIKCHHS.

— IMurannn 2.3. M/M/1/c0 /o0 /FCFS—uepra (abo M/M/1/c0/oo/FIFO—
yepra a6o M /M /1-uepra abo M /M /1-single server queue with infinite waiting
space and infinite customer population, and FCFS-service discipline) mis ogHocepse-
pBEpHOI (0IHOKAHAJIbHO1) EKCIIOHEHIIAJIbHOI 1H(pOopMaliitHoi Mepexi (1HPpopMaliiHO-
MEpEXKHOI CUCTEMU MacOBOI0 OOCIYroBYBaHHs) 3 OAHOPIAHUM IlyaccoHIBCBKHM IO-
TOKOM MEPE)KHHX 3aIHTiB, JIC

—mnepimi mapametp (arrival Poisson process) A = M BiTHOCHTBCS 10 MapKiB-
CbKOT'0 €KCIIOHEHITaabHOTO / [TyacCOHIBCHKOTO MPOIIECY HAIXOKEHHS BX1IHOTO T10-
TOKY 3alIMTIiB Ha 00ciIyroByBanHs, T00T0 A = M 3anac exkcrioneniauii / ITyaccoHis-
CbKHUH 3aKk0H (ekcroHeHIinHyY / [TyaccoHIBChKY (YHKIIIO) pO3MOALTY WMOBIpHOCTEH
(exponential probability distribution) inTepBaniB yacy Mixk CyciTHIMA MOMEHTaAMH Ha-
nxoJukeHHs 3anuTiB (Ccustomer interarrival times are exponentially distributed accord-
ing to a Poisson process), mpuaomy M (memoryless) o3nadae MapkiBCbKY BiJICYTHICTh
nam’siti (Markovian memorylessness);

—pyruii mapamertp (server Poisson process) B = M BiZHOCUTBCS 0 MapKiB-
CbKOT'0 €KCIOHEHINaabHOTO0 / [1yacCOHIBCBKOTO MPOIIeCy CEPBEPHOrO 0OPOOITIOBAHHS
3anuTiB, T00T0 B = M 3anmae ekcnoHeHmiiaui / I1yacCOHIBChKHIA 3aKOH (C€KCIIOHEH-
wiiiny / [lyaccoHiBebKy (GYHKINIO) po3noaity iimMoBipHocTe# (exponential probability
distribution) TpuBasiocTi cepBepHOro 00CIYroByBaHHs 3anmuTiB (Customer service time
is exponentially distributed with a Poisson process);

—TpeTiil napameTp ¢ = 1 BIAHOCHUTHCS 10 KUIBKOCTI cepBepiB, ToOTO ¢ = 1 3a-
Ja€e ynciio iHpopMaIiifHo-MepeKHUX MPUCTPOIB, K1 3a0€3MMeUyIOTh 00CIYTOBYBaHHS
3aIUTIB Y KOMIT I0TEpHO-MepexkHiit cuctemi (number of servers);

—vyeTBepTuil mapamerp K = oo (infinite capacity queue) BiTHOCHTBHCS 10 He-
CKIHYCHHOI MPOMYCKHOI 3/IATHOCTI CHCTEMH MacoBOro oociyroByBanus (the capacity
of the queueing system is infinite), T06To0 K = o0 3a1ae HeCKIHUEHHY KIJIbKICTh MiCIlb
ouikyBanHs (infinite-capacity of the queueing system);

—1’stuil mapameTp Ny,, = oo (infinite population size) BimHocutses 0 He-
CKIHYCHHOI 3araapbHol KiJIbKOCTI KIi€HTiIB-poOounx ctaniii (the customer population
IS infinite), siki MOXYTh HaJICHJIATH 3alUTU B 1HGOPMAIIIHHO-MEPEKHIH CUCTEMI MaCo-
Boro obciyroByBanns (N, = oo is infinite number of customers (population) which
can request service);

op



—roctuii mapamerp Z = FCFS a6o Z = FIFO (queueing discipline) BigHo-
CUTBCS 10 AMCLMILIIHU 0OCIYTrOBYBaHHS B yHOpsAKOBaHii yep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3nauac “first-come, first-served” ta Z = FIFO o3Hauae
“first-in, first-out”, xomu 3aruTH B 4ep3i 0OCITYTOBYIOTHCS B MOPSIKY X HAIXOKEHHS .

— IMuranusn 2.4. M/M/c/oo /o /FCFS—uepra (abo M/M/c/oo/oo0/FIFO—
yepra abo M /M /c—uepra abo M /M /c—multiserver queue with infinite waiting space
and infinite customer population, and FCFS-service discipline) nist c-cepBepBepHoOi
(c-bGaraTokaHaIbHOT) €KCITOHEHITIANBHOI iH(opMaIiitHOT Mepexi (iHdopMarliitHo-Me-
PEXKHOI CHCTEMH MacoBOTO OOCITYTrOBYBaHHS) 3 OMHOPiTHUM IlyaccoHIBCHKMM IMOTO-
KOM MEpEKHHX 3aIUTiB, JIe

—nepiuii mapametp (arrival Poisson process) A = M BiIHOCHTBCS JO MapKiB-
CBKOT'O EKCITIOHEHITIaTIbHOTO / [1yacCOHIBCHKOTO MPOIECY HAJIXOHKCHHS BXIIHOTO I10-
TOKY 3aIUTIiB HA 00CcayroByBanHs, T00To A = M 3anae ekcnnoHeHuinuii / [TyaccoHis-
ChbKHI 3aKOH (ekcroHeHIiiHy / [TyaccOHIBCbKY (DYHKINIO) PO3MOALITY HMOBIpHOCTEMH
(exponential probability distribution) inTepBaiB yacy mMixx CyCiIHIMA MOMEHTaMH Ha-
IxopkeHHs 3anuTiB (customer interarrival times are exponentially distributed accord-
ing to a Poisson process), mpuaomy M (memoryless) o3nadae MapkiBCbKY BiJICYTHICTh
nam’sti (Markovian memorylessness);

—pyruid mapametp (server Poisson process) B = M BiJHOCUTBCS J0 MapKiB-
CbKOT'0 €KCITOHEHITIaTbHOTO / [1yacCOHIBCHKOTO MPOIIECY CEPBEPHOTO 0OPOOIIIOBAHHS
3anuTiB, T00T0 B = M 3amae excnoHenmiinnii / [1yaccoHIBChKMI 3aKOH (€KCIIOHEH-
uiriny / [TyaccoHiBebKY (DYHKINIO) po3noairy WMoBipHOCcTe# (exponential probability
distribution) TpuBansocTi cepBepHOro 00CIYroByBaHHs 3amuTiB (CUStomer service time
is exponentially distributed with a Poisson process);

—TpETI mapaMeTp ¢ BIIHOCUTHCS /IO KIIILKOCTI CEPBEPIB, TOOTO € 3a]1a€ YHUCIIO
1H(pOpMaIITHO-MEPEKHUX HPUCTPOIB, SIKI 3a0€3MEUyI0Th 0OCIYTOBYBaHHS 3aMMTIB Y
KOMII FOTepPHO-MEpexkHil cuctemi (number of servers);

—yerBepTHil mapamerp K = oo (infinite capacity queue) BiTHOCHUTBCS 10 He-
CKIHYEHHOI MPOIYCKHOI 3IaTHOCTI CHCTEMH MacoBoro oociyrosyBanns (the capacity
of the queueing system is infinite), To6Tto K = oo 3a71ae HeCKIHYCHHY KiJIbKICTh MiCIlb
ouikyBanHs (infinite-capacity of the queueing system);

— 1’ atuii napamerp Ny, = oo (infinite population size) sigHocuThCS 1O He-
CKIHYCHHOI 3arajJbHoi KIJIbKOCTI KIi€HTiIB-poOounx ctaHiii (the customer population
IS infinite), siki MOXYTh HaJICHJIATH 3alUTHU B iHPOPMALIIHHO-MEPEKHIH CUCTEMI MaCO-
BOro o0cmyrosyBanHs (Ny,, = oo is infinite number of customers (population) which
can request service);

—imoctuii mapamerp Z = FCFS a6o Z = FIFO (queueing discipline) BigHo-
CUTBCS JI0 AMCLUILTIHK OOCIYTOBYBaHHS B yHOpPsyIKOBaHi# yep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3nauvae “first-come, first-served” ta Z = FIFO o3nau4ae
“first-in, first-out”, komu 3amuTH B 4ep3i 0OCITYTrOBYIOTHCS B MOPSIIKY X HAIXOIKEHHS .




— IInranns 2.5. M /M /oo /oo /oo /FCFS—4epra (abo M/M /oo /o0 /oo/FIFO—
yepra abo M /M /oco—uepra a6o M /M /co—queue with infinite number of servers, infi-
nite waiting space and infinite customer population, and FCFS-service discipline) ms
co-cepBepPBEPHOi (00-OaraToKaHAIBHOI) E€KCIMOHEHITiabHOI 1H(OpMAIIHHOT Mepexi
(indopmarifHO-MEpEKHOT CUCTEMH MAaCOBOI0 0OCIyroByBaHHs) 3 ogHOpiaHuM Ilya-
CCOHIBCHKHMM IOTOKOM MEPEKHHUX 3aIlUTIB Ta MUTTEBUM (0€3 KOTHUX 3aTPUMOK) 00-
ciyroByBaHHsaM 3anuTiB (Where every arriving customer receives service immediately
and does not wait), me

—nepiuii mapametp (arrival Poisson process) A = M BiIHOCHTBCS 1O MapKiB-
CBKOT'O EKCITIOHEHITiaTbHOTO / [1yacCOHIBCHKOTO MPOIECY HAJIXOHKCHHS BX1IHOTO I10-
TOKY 3a0UTIiB HA 00cayroByBanHs, T00To A = M 3anae ekcnnoneHuinuii / [TyaccoHis-
ChbKHI 3aKOH (eKcroHeHIiiHy / [TyaccoHIBCbKY (DYHKINIO) PO3MOALITY HMOBIpHOCTEMH
(exponential probability distribution) inTepBaniB yacy Mik CyCigHIMH MOMEHTaMH Ha-
axopkeHHs 3anuTiB (Customer interarrival times are exponentially distributed accord-
ing to a Poisson process), mpuuomy M (memoryless) o3nadae MapkiBCbKY BiJICYTHICTh
nam’sti (Markovian memorylessness);

—Ipyruii mapametp (Server Poisson process) B = M BiZHOCUTBCS 10 MapKiB-
CbKOT'0 SKCIOHEHINaabHOro / [1yacCOHIBCHKOTO MPOIIECY CEPBEPHOrO 00POOITFOBaHHS
3anuTiB, T00T0 B = M 3anmae excnonenmiinnii / [1yaccoHIBChKMM 3aKOH (€KCIIOHEH-
uiriny / [yaccoHiBebKY (DYHKINIO) po3noairy WMoBipHOcTe# (exponential probability
distribution) TpuBasiocTi cepBepHOIo 00CIyroBYBaHHs 3anmuTiB (Customer service time
is exponentially distributed with a Poisson process);

—TpeTii mapametp ¢ = oo (there are infinitely many servers) BigHocutbes 10
HECKIHYEHHOT KiJbkocTi cepBepiB (the number of servers c becomes very large), To6to
¢ = 00 3a/la€ HECKIHYEHHE YMCIIO 1HPOpMaLIfHO-MEPEXKHUX OPHUCTPOIB, SIKI 3a0e3me-
YyI0Th O0CIIYTOBYBaHHS 3aIMTIB Y KOMIT I0TepHO-MepexHii cuctemi (there are an in-
finite number of servers, i.e. all customers go immediately into service upon arrival);

—vyeTBepTuil mapamerp K = oo (infinite capacity queue) BiTHOCHTBHCS 10 He-
CKIHYCHHOI MPOIMYCKHOT 3/IATHOCTI CHCTEMH MacoBOro oociyroByBanus (the capacity
of the queueing system is infinite), To6To K = oo 3amae HECKIHYCHHY KIJIbKICTh MiCIIb
ouikyBanHs (infinite-capacity of the queueing system);

—1’satuil mapameTp Ny,, = oo (infinite population size) BimHocuThes 0 He-
CKIHYCHHOI 3arajJbHoi KIJIbKOCTI KIi€HTiIB-poOounx ctaHiii (the customer population
IS infinite), siki MOXYTbh HaJICHJIATH 3alUTHU B iHPOPMAIIIHHO-MEPEKHIH CUCTEMI MaCO-
Boro obciyroBysanns (N,,, = oo is infinite number of customers (population) which
can request service);

—roctuii mapamerp Z = FCFS a6o Z = FIFO (queueing discipline) BigHo-
CHUTBCS [0 AWCLUILTIHK OOCIYTOBYBaHHS B YHOPsIKOBaHi# uepsi (Z is the queue ser-
vice discipline), ne Z = FCFS o3nauvae “first-come, first-served” ra Z = FIFO o3Ha4ae
“first-in, first-out”, kosu 3amuTH B 4ep3i 0OCIYTOBYIOTHCS B MOPSIAKY X HAIXOMKEHHS .

op




— IInranns 2.6. M/M /c/c/oo/FCFS—cuctema 3 yepramu ta Brparamu (ado
M/M/c/c/oo/FIFO—uepra 3 BTpatamu abo M /M /c/c—uepra BianosigHo a0 Ep-
naHriBcbkoi mojesi 3 Brparamu (Erlang’s loss model (1917)) abo c-kananbHa cuctemMa
3 BTpatamu (c-channel loss system) ao M /M /c/c—impatience in a multiserver Mar-
kovian queuing system with finite system capacity c, infinite customer population,
FCFS-service discipline and with no waiting space) mjs c-cepBepBepHOi €KCIIOHCHITI-
aJIbHOT 1HPOPMAIIIITHOT Mepexi 3 C-OOMEKEHOI0 YeProl0 HETEPIUISIUNX KOPUCTYBayiB
(impatient customers) ta 3 ogHopigHKM [1yacCOHIBCBKUM IMOTOKOM MEPEKHHUX 3aIlv-
TiB. Hapasi 3anmuT KopucTyBava BTpavya€eThCs, IKIIO BiH 0JIpa3y HE 3HAXOUTh BIIBHOTO
cepBepa B MOMEHT Haaxo keHHs (a customer is lost, if it does not find a free server
immediately upon its arrival), npuuomy 3amuT HE MOKE OUIKYBaTH

—nepiuii mapametp (arrival Poisson process) A = M BiIHOCHTBCS JO MapKiB-
CBKOT'O EKCITIOHEHITIaTIbHOTO / [1yacCOHIBCHKOTO MPOIECY HAJIXOHKCHHS BXIIHOTO I10-
TOKY 3aIUTIB HA 00CcayroByBanHs, T00To A = M 3anae ekcnnoHeHuinuii / [TyaccoHis-
ChbKHI 3aKOH (ekcroHeHIiiHy / [TyaccOHIBCbKY (DYHKINIO) PO3MOALITY HMOBIpHOCTEMH
(exponential probability distribution) inTepBaiB yacy mMixx CyCiIHIMA MOMEHTaMH Ha-
IxopkeHHs 3anuTiB (customer interarrival times are exponentially distributed accord-
ing to a Poisson process), mpuaomy M (memoryless) o3nadae MapkiBCbKY BiJICYTHICTh
nam’sti (Markovian memorylessness);

—pyruid mapametp (server Poisson process) B = M BiJHOCUTBCS J0 MapKiB-
CbKOT'0 €KCITOHEHITIaTbHOTO / [1yacCOHIBCHKOTO MPOIIECY CEPBEPHOTO 0OPOOIIIOBAHHS
3anuTiB, T00T0 B = M 3amae excnoHenmiinnii / [1yaccoHIBChKMI 3aKOH (€KCIIOHEH-
uiriny / [TyaccoHiBebKY (DYHKINIO) po3noairy WMoBipHOCcTe# (exponential probability
distribution) TpuBansocTi cepBepHOro 00CIYroByBaHHs 3amuTiB (CUStomer service time
is exponentially distributed with a Poisson process);

—TpeTiit mapametp ¢ (number of servers) BiTHOCHUTBLCS 70 KUIBKOCTI CEpBEpIB,
TOOTO € 3a/ae Ynucio iHPOPMaIIHHO-MEPEKHUX IPHUCTPOIB, SKI 3a0€3MeUyI0Th Mapa-
JenpHe 00CIIYTOBYBAHHS 3alUTIB y KOMIT IOTEPHO-MEpekHil cucteMi (c identical serv-
ers processes customers in parallel);

—vyeTBepTui napameTp K = ¢ (c-capacity queue) BigHOCUTHCS 10 C-00MeKEeHOT
mponyckHoi 3natHocTi cucremH (the finite capacity of the queueing system is ¢), To6to
K = ¢ 3amae c-KUIbKICTB MicCIlh 04iKyBaHHs (c-capacity of the queueing system), npu-
JoMy 3amuT He Mojke ouikyBatu (the customer is not allowed to wait);

— 1’ atuii napamerp N, = oo (infinite population size) signocuThes 10 He-
CKIHYCHHOI 3arajJbHoi KIJIbKOCTI KIi€HTiIB-poOounx ctaHiii (the customer population
IS infinite), siki MOXYTh HaJICWJIATH 3alIUTU B 1HPOPMAIIIHHO-MEPEKHIH CUCTEMI MaCo-
BOro o0ciyrosyBanus (Ny,, = oo is infinite number of customers (population) which
can request service);

—imoctuii mapametp Z = FCFS a6o Z = FIFO (queueing discipline) BigHo-
CUTBCS JI0 AMCLUILTIHK OOCIYTOBYBaHHS B YHOpPsIKOBaHi# uep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3nauvae “first-come, first-served” ta Z = FIFO o3naudae
“first-in, first-out”, komu 3anuTH B 4ep3i 0OCITYTOBYIOTHCS B MOPSIKY X HAIXOKEHHS .




— Iutauns 2.7. M/M /1/K /oo /FCFS—cucrema 3 uepramu ta BTparamu (ado
M/M/1/K /oo/FIFO—uepra 3 Brpatamu ado M /M /1/K—4epra Bianosizuao 1o Ep-
naHriBcbkoi moeni 3 Brparamu (Erlang ’s loss model (1917)) a6o 1-kananbHa cucTeMa
3 BTpatamu (1-channel loss system) a6o M /M /1/K-impatience in a single-server
Markovian queuing system with finite system capacity K, infinite customer population,
FCFS-service discipline and with no waiting space) ais 1-cepBepBepHOi €KCITOHCHITI-
anbHO1 1H(OopMaLiifHOT Mepexi 3 K-00MeXeHOI0 4eprol0 HETEePIUITIYNX KOPUCTYBAUiB
(impatient customers) ta 3 ogHopigHKM [1yacCOHIBCBKUM IMOTOKOM MEPEKHHUX 3aIlv-
tiB, mpudomy (K + 1)-it omeprkanuii 3anut Oyzae Biaxuieno (the state space will be
truncated at state K and the (K + 1)-th arriving client will be rejected):

—nepiuii mapametp (arrival Poisson process) A = M BiIHOCHTBCS JO MapKiB-
CBKOT'O €KCITIOHEHITiaTbHOTO / [1yacCOHIBCHKOTO MPOIECY HAJIXOHKCHHS BXIJIHOTO I10-
TOKY 3aIUTIB HA 00CcayroByBanHs, T00To A = M 3anae ekcnnoHeHuinuii / [TyaccoHis-
ChbKHI 3aKOH (ekcroHeHIiinHy / [TyaccOHIBCbKY (DYHKIIIO) PO3MOALITY HMOBIpHOCTEMH
(exponential probability distribution) inTepBaiB yacy mMixx CyCiIHIMA MOMEHTaMH Ha-
axoJukeHHs 3anuTiB (Customer interarrival times are exponentially distributed accord-
ing to a Poisson process), mpuuomy M (memoryless) o3nadae MapkiBChbKY BiJICYyTHICTh
nam’sti (Markovian memorylessness);

—Ipyruii mapametp (Server Poisson process) B = M BiZHOCUTHCS JI0 MapKiB-
CbKOT'0 CKCIOHEHINaabHOro / [1yacCOHIBCHKOTO MPOIIECY CEPBEPHOr0 00POOITFOBaHHS
3anuTiB, T00T0 B = M 3anmae excroHenmiinnii / [1yacCoOHIBChKMM 3aKOH (€KCIIOHEH-
uiriny / [yaccoHiBebKY (DYHKINIO) po3noairy WMoBipHOcTel (exponential probability
distribution) TpuBasiocTi cepBepHOro 00CIYroBYBaHHs 3amuTiB (Customer service time
is exponentially distributed with a Poisson process);

—TpeTiit napametp ¢ = 1 (number of servers) BigHOCHTBCS 10 KUILKOCTI cepBe-
piB, ToO6TO ¢ = 1 3aiae yucao iHPOPMaIIHHO-MEPEKHUX MPUCTPOIB, AKI 3a0e3medy-
I0Th TIapajielibHe 00CIYTrOBYBaHHS 3allUTIB Y KOMIT FOTEPHO-MepexHii cuctemi (there
IS c = 1 server in system);

—yerBepTuil mapamerp K (K-capacity queue) BigHocHUThCA 10 K-00MeXeHOi
nponyckHoi 3natHocti cuctemi (the finite capacity of the queueing system is K), To6to
K 3anae K-kxinbKkicTh Miclib o4ikyBaHHs (K -capacity of the queueing system);

—1’atuil mapameTp Ny,, = oo (infinite population size) BimHocuThes 1m0 He-
CKIHYEHHOT 3arajbHOI KIJILKOCTI KJIiE€HTIB-poOounx craniii (the customer population
IS infinite), siki MOXYTbh HaJICHJIATH 3alUTHU B iHPOPMALIIHHO-MEPEKHIH CUCTEMI MaCO-
Boro obciyroByBanns (N, = oo is infinite number of customers (population) which
can request service);

—roctuii mapamerp Z = FCFS a6o Z = FIFO (queueing discipline) BigHo-
CHUTBCS [0 AMCLUILTIHK OOCIYTOBYBaHHS B YHOPsIKOBaHii uepsi (Z is the queue ser-
vice discipline), ne Z = FCFS o3nauvae “first-come, first-served” ra Z = FIFO o3Hau4ae
“first-in, first-out”, kosu 3amuTH B 4ep3i 0OCTYTrOBYIOTHCS B MOPSAKY iX HAIXOIKECHHS.

op




— HMurannsa 2.8. M/M/1/K/K/FCFS—cucrema 3 4epraMM Ta pPO3AyMaMH
(aboM/M/1/K /K /FIF0O—queue with the gueueing-mode and the think-mode a6o
M/M/1/K/K—aepra abo M/M/1/K /K- a single-server Markovian queueing sys-
tem with finite population K, queueing capacity also equal to K, and FCFS-service
discipline) mis 1-cepBepBepHOI €KCIIOHEHITIATBHOI 1HQOPMAIIHOT MEpexki, IPUIOMY
KO’XKeH aOOHEHT TaKOil Yepry 3HAXOAUTHCS y OJHOMY 3 JBOX CTaHIB — B CTaHi 4epry-
BaHHs (queueing-mode) abo B crani po3aymis (think-mode):

—nepmuii mapametp (arrival Poisson process) A = M BiIHOCHTBCS JJO MapKiB-
CbKOT'0 €KCIIOHEHITaabHOTO / [TyacCOHIBCHKOTO MPOIIECY HAIXOKEHHS BX1IHOTO I10-
TOKY 3aIUTIB HA 00cayroByBanHs, T00To A = M 3anae ekcnnoHeHwinuii / [TyaccoHis-
ChbKHI 3aKOH (eKcroHeHIiiHy / [TyaccoHIBCbKY (DYHKINIO) PO3MOALTY HMOBIpHOCTEMH
(exponential probability distribution) inTepBaniB yacy Mixx CyciqHIMA MOMEHTaMH Ha-
axoJpkeHHs 3anuTiB (customer interarrival times are exponentially distributed accord-
ing to a Poisson process), mpuaomy M (memoryless) o3nadae MapkiBCbKY BiJICYTHICTh
nam’sti (Markovian memorylessness);

—pyruid mapametp (server Poisson process) B = M BiZHOCUTBCS J0 MapKiB-
CbKOT'0 €KCITOHEHITIaIbHOTO / [1yacCOHIBCHKOTO MPOIIECY CEPBEPHOTO 0OPOOIIOBAHHS
3anuTiB, T00T0 B = M 3anmae ekcnoHeHmiiHui / I1yacCOHIBChKHIA 3aKOH (€KCIIOHEH-
wiiiny / [lyacconiBebKy (GYHKINO) po3noaity iiMoBipHOocTe# (exponential probability
distribution) TpuBansocTi cepBepHOro 00CIYroByBaHHS 3amuTiB (CUStomer service time
is exponentially distributed with a Poisson process);

—TpeTiit mapametp ¢ = 1 (number of servers) BimHOCHTBCS 10 KUILKOCTI cepBe-

1B, TOOTO ¢ = 1 3aiae yucao 1HPOpMaLIMHO-MEPEKHUX MPUCTPOIB, AKI 3a0e3nedy-
I0Th TIapajiesibHe 00CIYTrOBYBaHHS 3allUTIB Y KOMIT FOTEpHO-MepexHii cuctemi (there
IS c = 1 server in system);

—vyeTtBepTuil napametrp K (K-capacity queue) BimHocuthes 10 K-00MexeHOT

nponyckHoi 3aaTHocTi cuctemu (the finite capacity of the queueing system is K), To0to
K 3anmae K-kinbkicThb Miciib odikyBaHHs (K -capacity of the queueing system);
— 11’ aTuii napametp Ny, = K (finite population size) sinnocutscs 10 06mesxe-
HOT 3araJibHOI KLIBKOCTI KJIi€HTIB-poOounx ctanilii (the customer population is finite),
AK1 MOXKYTb HaJICUJIaTH 3a0UTH B 1H(POpMALITHO-MEPEKHII CUCTEMI MAaCOBOIO 00CITy-
rosyBanHs (Ny,, = K is finite number of customers (population) which can request
service);

—1moctuii mapamerp Z = FCFS a6o Z = FIFO (queueing discipline) BigHo-
CUTBCS 10 AMCLMILIIHU 00CIYrOBYBaHHS B yHOpsAKOBaHii yep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3nauvae “first-come, first-served” ta Z = FIFO o3nau4ae
“first-in, first-out”, komu 3amuTH B 4ep3i 0OCITYTrOBYIOTHCS B MOPSIKY iX HAIXOIKEHHS .

— IMuranun 2.9. D/D/1/0 /0 /FCFS—uepra (abo D/D/1/o0/oco/FIFO-
yepra abo D/D/1-uepra a6o D /D /1-a single server queueing system with infinite
waiting space and infinite customer population, and FCFS-service discipline in which
the interarrival times of customers are equi-spaced in time, and the service time of
each customer is equal to a constant) ms Mmepexi, e



—nepmuii mapamerp A = D (constant arrival process, deterministic) BigHO-
CUTBCS JI0 IETEPMIHOBAHOTO MPOIECY HAAXOMHKEHHS OJIHOPIIHOTO BXITHOTO MOTOKY
3aMUTIB Ha OOCIYrOBYBaHHS 3 JICTEPMIHOBAHMMH 1HTEpBaIaMHU 4acy MK MOCIIIOB-
HUMHU 3a0uTaMu, T00T0 A = D 3a7ae neTepMiHOBaHUN 3aKOH (IeTepMiHOBaHY (yHK-
I[10) PO3MOJIUTy WMOBIPHOCTEH 1HTEpBaJIIB 4acy MIXK CYCITHIMM MOMEHTaMHU HaJIXO-
JokeHHs 3anuTiB (Customer interarrival time distribution);

—apyruii mapametrp B = D (constant server process, deterministic) BimHo-
CHUTBLCS 10 AETEPMIHOBAHOTO IIPOIIECY CEPBEPHOI0 0OPOOIIOBAHHS 3aIIMTIB, TOOTO B =
D 3anae nerepMiHOBaHUM 3aK0H ((hYHKIIII0) pO3MOALTY HMOBIPHOCTEH TPUBAIOCTI Cep-
BepHOro 00cIyroByBaHHs 3anuTiB (Customer service time distribution);

—TpeTii mapaMeTp ¢ = 1 BIAHOCUTHCS 10 KUIBKOCTI cepBepiB, TOOTO ¢ = 1 3a-
Ja€e 4ynciio iHpopMaIiifHo-MepeKHUX MPUCTPOIB, K1 3a0€3MeUyIOTh 00CIYTOBYBaHHS
3aIlMTIB Y KOMIT I0TepHO-MepeskHil cuctemi (number of servers);

—uyerBepTHil mapamerp K = oo (infinite capacity queue) BiIHOCHUTBCS 10 He-
CKIHYCHHOI MPOIMYCKHOI 3JIATHOCTI CHCTEMH MacoBOro oociyroByBanHs (the capacity
of the queueing system is infinite), To6To K = oo 3amae HECKIHYCHHY KiIJIbKICTh MiCIIb
ouikyBanHs (infinite-capacity of the queueing system);

—1’atuil mapameTp Ny,, = oo (infinite population size) BimHocuThes 1m0 He-
CKIHYCHHOI 3arajJbHoi KiJIbKOCTI KIi€HTiIB-poOounx ctaHiii (the customer population
IS infinite), siki MOXYTb HaJICHJIATH 3alUTH B iHPOPMAIIIHHO-MEPEKHIH CUCTEMI MaCO-
Boro obciryroBysanns (N, = oo is infinite number of customers (population) which
can request service);

—troctuii mapamerp Z = FCFS a6o Z = FIFO (queueing discipline) BigHo-
CUTBCS JI0 JAMCIUIUIIHU 00CIYrOBYBaHHS B YIOpsIKoBaHi# uep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3nauae “first-come, first-served” ra Z = FIFO o3Ha4ae
“first-in, first-out”, kosu 3amuTH B Yep3i 0OCTYTrOBYIOTHCS B MOPSAKY iX HAIXOIKECHHS .

— IInranuns 2.10. M/D/1/ /oo /FCFS—uepra (abo M/D/1/c0/co0/FIFO—
yepra abo M /D /1-uepra a6o M /D /1-3anauda Epnanra (1909)) mist mepexi, ne

—mnepiuii mapametp (arrival Poisson process) A = M BiTHOCHTBCS 10 MapKiB-
CbKOT'0 €KCITOHEHITIabHOTO / [1yacCOHIBCHKOTO MPOIIECY HAJIXOHKCHHS BXIJIHOTO I10-
TOKY 3alMTiB Ha 00ciyroByBanHs, T00T0 A = M 3anac exkcionenuiauii / [TyaccoHis-
CbKUH 3aKk0H (ekcroHeHIinHyY / [TyaccoHIBChKY (YHKIIIO) pPO3MOALTY HMOBIpHOCTEH
(exponential probability distribution) inTepBasis yacy mMixx CyciiHiMA MOMEHTaMHU Ha-
nxoukeHHs 3anuTiB (Customer interarrival times are exponentially distributed accord-
ing to a Poisson process), mpuuomy M (memoryless) o3navae MapkiBCbKY BiJICYyTHICTh
nam’sti (Markovian memorylessness);

—apyruii mapametrp B = D (constant server process, deterministic) BimHo-
CHTLCS JT0 ASTEPMIHOBAHOTO IIPOIIECY CEPBEPHOTO 0OPOOIIOBAHHS 3aIIUTIB, TOOTO B =
D 3anae nerepMiHOBaHUI 3aKOH ((PYHKIi0) pO3MOALITY HMOBIPHOCTEH TPUBAIIOCTI Cep-
BEPHOT0 00cyroByBaHHs 3anutiB (Customer service time distribution);




—TpeTii mapameTp ¢ = 1 BITHOCUTBCS 10 KIIBKOCTI cepBepiB, ToOTo ¢ = 1 3a-
7la€ 9UCJI0 1H(POPMAIIHHO-MEPEKHUX MPUCTPOIB, 5K 3a0€3MeUyt0Th 00CIYTOBYBAHHSI
3aIUTIB y KOMIT IOTepHO-MepekHil cuctemi (number of servers);

—uyerBepTHil apamerp K = oo (infinite capacity queue) BiHOCHUTBCS 0 He-
CKIHYEHHOT MPOITYCKHOI 3/IaTHOCTI CUCTEMH MacoBoro o0ciyropyBanHs (the capacity
of the queueing system is infinite), To6To K = o0 3a1ae HeCKIHUEHHY KiJIbKICTh MiCIlb
ouikyBanHs (infinite-capacity of the queueing system);

—1’athil mapameTp Ny,, = oo (infinite population size) BimHocutses o He-
CKIHYCHHOI 3arajabHoi KIIbKOCTI KIi€HTIB-poOounx ctaHiii (the customer population
Is infinite), sKi MOXXYTh HAJCHIIATH 3aMUTH B iH(POpMAIIHHO-MEPEIKHIM CUCTEMI Maco-
BOro oociyrosyBanHs (N, = oo is infinite number of customers (population) which
can request service);

—troctuii mapamerp Z = FCFS a6o Z = FIFO (queueing discipline) BigHo-
CUTBCS 10 AMCLMILIIHU 00CIYrOBYBaHHS B yHOpsAKOBaHii yep3si (Z is the queue ser-
vice discipline), ne Z = FCFS o3nauvae “first-come, first-served” ta Z = FIFO o3nauae
“first-in, first-out”, xomu 3anuTH B 4ep3i 0OCITYTOBYIOTHCS B MOPSIKY X HAIXOKEHHS .

— IMurannn 2.11. D/M/1/ /o0 /FCFS—uepra (abo D/M/1/o0/co/FIFO—
yepra a6o D /M /1—uepra a6o D /M /1-3anaua Epnanra (1917, 1920)), ne

—mnepumid mapamerp A = D (constant arrival process, deterministic) BigHo-
CUTHCS JIO JICTEPMIHOBAHOTO MPOIIECY HAAXO/KEHHS OJIHOPITHOTO BXiTHOTO ITOTOKY
3alMTIB HAa OOCIYTOBYBAaHHS 3 JICTEPMIHOBAHMMH 1HTEPBAJIaMHU 4acy MK MOCIIIOB-
HUMHM 3anurTamMu, To0To A = D 3amae nerepMiHOBaHUMN 3aKOH (IeTepMiHOBaHY (DYHK-
1[1}0) PO3MOALTY WMOBIPHOCTEH 1HTEpBaIIB Yacy MIX CYCIIHIMM MOMEHTAMH HaJXO-
moxeHHs 3anutiB (customer interarrival time distribution);

—Ipyruid mapametp (Server Poisson process) B = M BiZHOCUTHCS IO MapKiB-
CbKOT'0 eKCIOHEHINaabHOro / [1yacCOHIBCHKOTO MPOIIECY CEPBEPHOrO 00POOIFOBaHHS
3anuTiB, T00T0 B = M 3anmae excnonenmiinnii / [1yacCoOHIBChKMM 3aKOH (€KCIIOHEH-
uiriny / [yaccoHiBcbKY (YHKINIO) po3noairy WMoBipHOcTeit (exponential probability
distribution) TpuBasiocTi cepBepHOro 00CIYroByBaHHs 3amuTiB (Customer service time
is exponentially distributed with a Poisson process);

—TpeTiil napameTp ¢ = 1 BIAHOCHUTHCS 10 KUIBKOCTI cepBepiB, ToOTO ¢ = 1 3a-
7A€ 9UCJI0 1HPOPMAaIIfHO-MEPEKHUX MPUCTPOIB, 5K 3a0€3MeUyt0Th 00CIYTOBYBaHHS
3aIUTIB Y KOMIT I0TEpHO-MepexkHiit cuctemi (number of servers);

—uyeTBepTuil mapamerp K = oo (infinite capacity queue) BiTHOCHTBHCS 10 He-
CKIHYCHHOI MPOMYCKHOI 3/IATHOCTI CHCTEMH MacoBOro oociyroByBanus (the capacity
of the queueing system is infinite), To6To0 K = o0 3a1ae HeCKIHUEHHY KIJIbKICTh MiCIlb
ouikyBanHs (infinite-capacity of the queueing system);

—1’stuil mapameTp Ny,, = oo (infinite population size) BimHocutses 0 He-
CKIHYCHHOI 3arajabHoi KIJIbKOCTI KIi€HTIB-poOounx ctaniii (the customer population
IS infinite), siki MOXYTh HAaJICHJIATH 3alIUTU B 1HPOPMAIIIHHO-MEPEKHIH CUCTEMI MaCO-
Boro obciyroByBanns (N, = oo is infinite number of customers (population) which
can request service);

op



—roctuii mapamerp Z = FCFS a6o Z = FIFO (queueing discipline) BigHo-
CUTBCS 10 AMCLMILIIHUA O0OCIYTrOBYBaHHS B yHOpsAKOBaHii yep3si (Z is the queue ser-
vice discipline), ne Z = FCFS o3nauac “first-come, first-served” ta Z = FIFO o3Hauae
“first-in, first-out”, xomu 3aruTH B 4ep3i 0OCITYTOBYIOTHCS B MOPSIKY X HAIXOKEHHS .

— IMurannn 2.12. M/G/1/o0/o/FCFS—uepra (abo M/G/1/c0/oo0/FIFO—
yepra abo M /G /1-uepra ado M /G /1-—3anaua [Tomnaueka- Xinuina (Pollaczek-Khin-
chine) (1930) abo M /G /1- a single server queueing system with Poissonian arrivals
and general service time distribution; the customer population and the waiting space
are each assumed to be infinite, and the service discipline is FCFS), ne

—nepiuii mapametp (arrival Poisson process) A = M BiIHOCHTBCS JO MapKiB-
ChKOT0 eKcnoHeHITianbHOTO ([1yaccOHIBCHKOTO) MPOIECYy HAIXOKEHHS BX1IHOTO T10-
TOKY 3aIIUTIB Ha 00cayroByBanHs, T00To A = M 3anae excrioneHuinanii (ITyaccoHis-
CbKHUI) 3aKOH po3noaity iiMoBipHocTer (exponential probability distribution) iaTep-
BaJIIB Yacy MK CyCITHIMH HaJIXO/DKeHHsAMH 3anuTiB (Customer interarrival times are
exponentially distributed according to a Poisson process), npuuomy M o3Hauae Map-
KiBCBbKY BificyTHICTh am’sti (Markovian memorylessness);

—apyruii mapametp B = G (general distribution server process) BiqHOCHTBCS
710 JOBUILHOTO (200 y3arajlbHEHOI0) MPOIECY CEPBEPHOTO OOPOOIIOBAHHS 3aMUTIB,
T00TO B = G 3amae noBUIHLHUH 3aK0H ((YHKIIIIO) pO3MOIIITY HMOBIPHOCTEH TPUBAJIO-
CTi cepBepHOro 00CayroBYBaHHs 3amuTiB (CUStomer service time distribution);

—TpeTiil napameTp ¢ = 1 BIAHOCHUTHCS 10 KUIBKOCTI cepBepiB, ToOTO ¢ = 1 3a-
Ja€e ynciio iHpopMaIiiHo-MepeKHUX MPUCTPOIB, K1 3a0€3MeUyIOTh 00CIYTOBYBaHHS
3aIlUTIB Y KOMIT I0TEpHO-MepexkHiit cuctemi (number of servers);

—vyeTBepTuil mapamerp K = oo (infinite capacity queue) BiTHOCHTBHCS 10 He-
CKIHYCHHOI MPOIMYCKHOI 3/IATHOCTI CHCTEMH MacoBOro oociyroByBanHs (the capacity
of the queueing system is infinite), To6To K = oo 3amae HECKIHYCHHY KIJIbKICTh MiCIIb
ouikyBanHs (infinite-capacity of the queueing system);

—1’atuil mapameTp Ny,, = oo (infinite population size) BimHocuThes 0 He-
CKIHYCHHOI 3arajJbHOi KiJIbKOCTI KIi€eHTiB-poOounx ctaniii (the customer population
IS infinite), siki MOXYTbh HaJICHJIATH 3alUTHU B 1HPOPMAIIIHHO-MEPEKHIH CUCTEMI MaCO-
Boro obciyroBysanns (N, = oo is infinite number of customers (population) which
can request service);

—moctuid napamerp Z = FCFS a6o Z = FIFO BigHOCUTBHCS O AUCHMUILTIHU
o0CITyroBYBaHHs B ynopsikoBaHii yep3si (Z is the queue service discipline), ne Z =
FCFS o3nauae “first-come, first-served” ta Z = FIFO o3nauae “first-in, first-out”,
KOJIM 3aITHTH B YeP3i 0OCITyTOBYIOTHCS B TIOPSAKY iX HaJIXOKCHHS.

op

— IInranuna 2.13. G/M/1/o0 /0 /FCFS—4epra (abo G/M/1/o0/c0/FIFO—
uyepra abo G /M /1-uepra) s iHPOPMAIIFHO-KOMIT IOTEPHOI MEPEKi, 1e

—mnepiunii mapamerp A = G (arrival process) BiIHOCHTHCS 10 TOBLIBHOTO (a00
y3arajbHEHOT0) MPOIIECY HAJIXOKEHHS HEMYaCCOHIBCHKOTO BX1AHOTO ITOTOKY 3aIUTIB




Ha OOCJIIYTOBYBAaHHS 3 y3araJlbHCHUMH 1HTEPBAJIAMH Yacy MK MOCTIJOBHUMU 3aIlH-
Tamu, To0To A = G 3amae y3araabHeHHH 3aKOoH (y3arajibHeHy (PyHKIII0) pO3MOJLITY
WMOBIPHOCTEH 1HTEPBAJIIB Yacy MK CYCIIHIMHU MOMEHTaMH HAJIXOJDKCHHS 3aIlWTIB
(the interarrival times of the customers have a general distribution and these interar-
rival intervals are also independent of each other);

—apyruii mapametp (Server Poisson process) B = M BiAHOCHUTBLCS 10 MapKiB-
CbKOT'0 eKCIOHEHIanbHOTO0 / [1yacCOHIBCBKOTO MpOIIeCy CEPBEPHOrO 0OPOOITIOBAHHS
3anuTiB, T00T0 B = M 3anmae ekcnoHeHmiHui / I1yacCOHIBChbKHIA 3aKOH (SKCIIOHEH-
ity / IlyaccoHiBebky QYHKINIO) po3noziny iMoBipHOocTeit (exponential probability
distribution) TpuBasiocTi cepBepHOIo 00CIyroByBaHHs 3anuTiB (Customer service time
is exponentially distributed with a Poisson process);

—TpeTii mapameTp ¢ = 1 BITHOCUTBCS /10 KIIBKOCTI cepBepiB, ToOTo ¢ = 1 3a-
7a€ 9UCII0 iHPOPMAIIHHO-MEPEKHUX MPUCTPOIB, K 3a0€3MeUyI0Th 00CIYTOBYBAaHHS
3aIUTIB Y KOMIT I0TEpHO-MEpexkHiil cuctemi (number of servers);

—uyeTBepTHil mapamerp K = oo (infinite capacity queue) BiTHOCHUTBCS 10 He-
CKIHYEHHOI MPOIYCKHOI 3/IaTHOCTI CHCTEMH MacoBoro oociyroByBanHs (the capacity
of the queueing system is infinite), To6Tto K = oo 3a7ae HECKIHYCHHY KIJIbKICTh MiCIlb
ouikyBanHs (infinite-capacity of the queueing system);

— 1’ atuii napamerp Ny, = oo (infinite population size) sigHoCcUTBHCA 1O He-
CKIHYEHHOT 3arajbHOI KIILKOCTI KJIiE€HTIB-poOounx craniii (the customer population
IS infinite), siki MOXYTh HaJICUJIATH 3alIUTH B 1HGOPMAIIIHHO-MEPEKHIH CUCTEMI Maco-
BOro oociyroByBanHs (Ny,, = oo is infinite number of customers (population) which
can request service);

—1moctuii mapamerp Z = FCFS a6o Z = FIFO (queueing discipline) BigHo-
CUTBCS 10 AMCLMILIIHU 00CIYrOBYBaHHS B yHOpsAKOBaHii uep3si (Z is the queue ser-
vice discipline), ne Z = FCFS o3nauvae “first-come, first-served” ta Z = FIFO o3naudae
“first-in, first-out”, xkomu 3anmuTH B 4ep3i 0OCITYTOBYIOTHCS B MOPSIKY X HAIXOKEHHS .

— IMurannn 2.14. G /G/1/o /o0 /FCFS—uepra (abo G/G/1/c0/o0/FIFO—
yepra abo G /G /1—4epra) mis iHhopMaIliiftHO-KOMIT FOTEPHOI Mepexi, 1e

—mnepiumii mapamerp A = G (arrival process) BiIHOCHTBHCS 10 TOBLIBHOTO (00
y3arajibHEHOr0) IPOLEeCcY HaIXO/UKEHHS] HEMyaCCOHIBCHKOTO BXIJTHOTO MOTOKY 3aIHTIB
Ha OOCJIYTOBYBAaHHS 3 y3araJlbHGHUMH 1HTEPBAJIAMH Yacy MK MOCTIJOBHUMU 3allu-
Tamu, T00T0 A = G 3a7a€ y3araJlbHEHHM 3aKOH (y3arajbHeHy (DYHKIIIO) PO3MOJALTY
MMOBIPHOCTEN 1HTEpBAJIIB Yacy MIX CYCIIHIMM MOMEHTaMH HAJXOJUKEHHS 3allHTIB
(the interarrival times of the customers have a general distribution and these interar-
rival intervals are also independent of each other);

—apyruii mapametp B = G (general distribution server process) BigHOCHTBCS
710 JOBULIHHOTO (200 y3araJlbHEHOTO) MPOIECY CEPBEPHOTO OOPOOIIOBAHHS 3arWTIB,
T00TO B = G 3amae noBUTHHUI 3aK0H ((YHKIIIIO) PO3MOIITY HMOBIPHOCTEH TPUBAJIO-
CTi cepBEpHOI0 00CIYTOBYBaHHs 3anmuTiB (CUStomer service time distribution);




—TpeTii mapameTp ¢ = 1 BITHOCUTBCS 10 KIIBKOCTI cepBepiB, ToOTo ¢ = 1 3a-
7la€ 9UCJI0 1H(POPMAIIHHO-MEPEKHUX MPUCTPOIB, 5K 3a0€3MeUyt0Th 00CIYTOBYBAHHSI
3aIUTIB y KOMIT IOTepHO-MepekHil cuctemi (number of servers);

—uyerBepTHil apamerp K = oo (infinite capacity queue) BiHOCHUTBCS 0 He-
CKIHYEHHOT MPOITYCKHOI 3/IaTHOCTI CUCTEMH MacoBoro o0ciyropyBanHs (the capacity
of the queueing system is infinite), To6To K = o0 3a1ae HeCKIHUEHHY KiJIbKICTh MiCIlb
ouikyBanHs (infinite-capacity of the queueing system);

—1’athil mapameTp Ny,, = oo (infinite population size) BimHocutses o He-
CKIHYCHHOI 3arajabHoi KIIbKOCTI KIi€HTIB-poOounx ctaHiii (the customer population
Is infinite), sKi MOXXYTh HAJCHIIATH 3aMUTH B iH(POpMAIIHHO-MEPEIKHIM CUCTEMI Maco-
BOro oociyrosyBanHs (N, = oo is infinite number of customers (population) which
can request service);

—troctuii mapamerp Z = FCFS a6o Z = FIFO (queueing discipline) BigHo-
CUTBCS 10 AMCLMILIIHU 00CIYrOBYBaHHS B yHOpsAKOBaHii yep3si (Z is the queue ser-
vice discipline), ne Z = FCFS o3nauvae “first-come, first-served” ta Z = FIFO o3nauae
“first-in, first-out”, xonm 3anTUTH B Yep3i 0OCITYTOBYIOTHCS B OPSAKY X HAJIXOKCHHS .

— IMurannn 2.15. G/D/1/ /0 /FCFS—vepra (abo G/D/1/c0/oco0/FIFO—
yepra a6o G /D /1-4epra) nans iHpopMaLiHHO-KOMII FOTEPHOT MEpExKi, e

—mnepmid mapametrp A = G (arrival process) BiIHOCHTBLCS 10 IOBUIEHOTO (200
y3arajibHEHOT0) IPOIECY HAIXOHKCHHS HEMYaCCOHIBCHKOTO BXIJTHOTO MOTOKY 3aIUTIB
Ha OOCJIYTOBYBAaHHS 3 y3araJlbHGHUMH 1HTEpBAJIAMM Yacy MK MOCTIJOBHUMU 3allu-
TamMu, T00T0 A = G 3a7a€ y3araJbHEHHM 3aKOH (y3arajbHeHy (DYHKIIIO) PO3MOJALTY
HMOBIPHOCTEH 1HTEPBAIIB Yacy MIXK CYCIIHIMM MOMEHTaMHU HAJXOJUKEHHS 3aIllHTIB
(the interarrival times of the customers have a general distribution and these interar-
rival intervals are also independent of each other);

—apyruii mapametp B = D (constant server process, deterministic) BimHo-
CHUTBLCS JI0 ACTEPMIHOBAHOTO IIPOLIECY CEPBEPHOT0 0OPOOIIOBAHHS 3aITUTIB, TOOTO B =
D 3anae nerepMiHOBaHUM 3aKOH ((PYHKI[10) pO3MOALITY KMOBIPHOCTEN TPUBAIIOCTI cep-
BEPHOTro 00cayroByBaHHs 3anuTiB (Customer service time distribution);

—TpeTiil mapameTp ¢ = 1 BIAHOCUTHCS 10 KUIBKOCTI cepBepiB, TOOTO ¢ = 1 3a-
Jla€ 4ynciio iHpopMaIifHo-MepEeKHUX NPUCTPOIB, 5K 3a0€3MeUyI0Th 00CIYTOBYBaHHS
3aIUTIB Y KOMIT IOTEpHO-MepexkHiit cuctemi (number of servers);

—yerBepTHil mapamerp K = oo (infinite capacity queue) BiTHOCHUTBCS 10 He-
CKIHYEHHOI MPOIYCKHOI 3IaTHOCTI CHCTEMH MacoBoro oociyrosyBanns (the capacity
of the queueing system is infinite), To6To K = oo 3amae HeCKiHUEHHY KiJIbKICTh MiCIlb
ouikyBanns (infinite-capacity of the queueing system);

—1’atuii napamerp N, = oo (infinite population size) BignocuThes 10 He-
CKIHYCHHOI 3arajabHoi KIJIbKOCTI KIi€HTIB-poOounx ctaniii (the customer population
IS infinite), siki MOXYTh HAaJICHJIATH 3alIUTU B 1HPOPMAIIIHHO-MEPEKHIH CUCTEMI MacCo-
BOro o0ciyrosyBanHs (Ny,, = oo is infinite number of customers (population) which
can request service);




—roctuii mapamerp Z = FCFS a6o Z = FIFO (queueing discipline) BigHo-
CUTBCS 10 AMCLMILIIHU 0OCIYTrOBYBaHHS B yHOpsAKOBaHii yep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3nauac “first-come, first-served” ta Z = FIFO o3Hauae
“first-in, first-out”, xomu 3aruTH B 4ep3i 0OCITYTOBYIOTHCS B MOPSIKY X HAIXOKEHHS .

— IMurannn 2.16. D/G/1/0 /0 /FCFS—vepra (abo D/G/1/c0/oo/FIFO—
yepra ado D /G /1-4epra) nis indopMaliiiHo-KOMIT I0TEPHOT MEPEXKi, J1e

—mnepmmid mapamerp A = D (constant arrival process, deterministic) BigHo-
CUTHCS JI0 JICTEPMIHOBAHOTO MPOIIECY HAAXO/KEHHS OJIHOPITHOTO BXiTHOTO MOTOKY
3alMTIB Ha OOCIYTOBYBaHHS 3 JICTEPMIHOBAHMMH 1HTEpPBaIaMHU 4acy MK MOCIIIOB-
HUMHM 3anuTaMu, To0To A = D 3amae neTepMiHOBaHUM 3aKOH (JeTepMiHOBaHY (DYHK-
1[i}0) PO3MOALTY MOBIPHOCTEH IHTEPBAIIB Yacy MK CYCIAHIMH MOMEHTaMHU HaIXo-
JokeHHs 3anuTiB (Customer interarrival time distribution);

—apyruii mapametp B = G (general distribution server process) BiqHOCHTBCS
710 JOBUILHOTO (200 y3arajlbHEHOr0) MPOIECY CEPBEPHOTO OOPOOIIOBAHHS 3aluTIB,
T00TO B = G 3amae noBUIHLHUI 3aK0H ((YHKIIIIO) pO3MOIIITY HMOBIPHOCTEH TPUBAJIO-
CTi cepBepHOro 00CayroBYBaHHs 3amuTiB (CUStomer service time distribution);

—TpeTiil napameTp ¢ = 1 BIAHOCHUTHCS 10 KUIBKOCTI cepBepiB, ToOTO ¢ = 1 3a-
Ja€e ynciio iHpopMaIiiHo-MepeKHUX MPUCTPOIB, K1 3a0€3MeUyI0Th 00CIYTOBYBaHHS
3aIUTIB Y KOMIT I0TEpHO-MEpexkHiit cuctemi (number of servers);

—uyeTBepTuil mapamerp K = oo (infinite capacity queue) BiTHOCHTBCS 10 He-
CKIHYCHHOI MPOIYCKHOI 3JIATHOCTI CHCTEMH MacoBOro oociyroByBanHs (the capacity
of the queueing system is infinite), To6To K = oo 3amae HECKIHYCHHY KiIJIbKICTh MiCIIlb
ouikyBanHs (infinite-capacity of the queueing system);

—1’atuil mapameTp Ny,, = oo (infinite population size) BimHocuThes 1m0 He-
CKIHYEHHOT 3arajbHOI KIILKOCTI KJIi€HTIB-poOounx craniii (the customer population
IS infinite), siki MOXYTh HaJICUJIATH 3alIUTH B 1HGOPMAIIIHHO-MEPEKHIH CUCTEMI Maco-
Boro obciyroBysanns (N,,, = oo is infinite number of customers (population) which
can request service);

—roctuii mapamerp Z = FCFS a6o Z = FIFO (queueing discipline) BigHo-
CUTBCS 10 AMCIUIUIIHU 00CIYrOBYBaHHS B YIOpsaAKoBaHi# uep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3nauvae “first-come, first-served” ta Z = FIFO o3naudae
“first-in, first-out”, xomu 3anuTH B 4ep3i 0OCITYTOBYIOTHCS B MOPSIKY X HAIXOKEHHS .




Honarok E: Ilpuxknan inanBigyaJbHOro 3aBIaHHS 10 MOAY/JIbHOI KOHTPOJIbHOI
po6oTu Ne3 1o moayro Ne3 kypey ITOH/I

IHHOH/I KP 03. BapianT 12

3amano 3a ymoBoro 3aaadi: Hexail marepianbHa Touka M (puc. E1) 13 mocrtiiiHOIO
Macoro M [Kr] pyxaeTbes NMPSAMOIHINHO y310BXK Bici OX 1 mepexoauTh 13 mo4aTKoBoro (hazo-
Boro nooxeHHs [(X(to)) = (X10); (V(to)) = (X20)] y kxinneBe dazone nmonoxerus [(X(t)) = (Xu);
(V(t9) = (x2n)]. do T. M mpuknageno kepyrouy cuiy F(t) = u(t) [H], sixa € piBHOIIHHOIO aKTH-
Buux cua F(t), manpsamienoro y3aosxk OX (puc. E1). Hapasi Ha 3HaYeHHS KEpyrOYOi CHIIH
F(t) =u(t) [H] makmameno obmexeHHs: Fmin < F(t) <Fmax [a00 Umin < U(t) < Umax], Ie
Frmin = Umin [H] Ta Fmax = Umax [H] € BiamoBimHO MiriMabHUM (Fmin = Umin [H]) Ta Makcumab-
HUM (Fmax = Umax [H]) 3HauennsMu kepyrouoi cuun F(t) = u(t) [H] (tad. E1). Hapasi unciosi
3HAYCHHS MMapaMeTpiB 3a/adi 3ajaHi BIAMOBIIHO 10 OAHOTO 13 TPHOX TMOCIIIOBHUX PSJIKIB Y
tab. E1, Ax1 BIAMOBIAAIOTh TPHOM MOXJIMBUM BHUIAJKaM pyxy T. M: 0e3 mepexioueHb Ha-
npsamy pyxy (0 mep.), a Takox ans oaHiei (1 mep.) Ta ABox (2 mep.) TOYOK NepeKIIoueHb Ha-
IpsIMy PYXY.
Tabauis E1 — YucnoBi 3HaueHHs AJis 33[1a4l ONTUMAJIbHOT MBUIKOAIT s 3X BUHAJKIB pyXy
3ajani 4yKCl. 3Ha4Y-Hs 11 00epH. kpaid. 3a1. (J = tf) onr. mBuakoaii | 3Haitu s 0, 1 ta 2 mep.
N mep | maca | oOMex. Ha ynp. | moyat. ¢as. Tod. | KiHI. (a3. Tod. | yac | Kop. | mB. | ymp.
M, KT | Umin, H | Umax, H | X10, M | Xo0, M/C | Xaf, M | Xor, M/c |t | Xa(t) | Xo(t) | u(t)
Omep 1kr | -20H | +4H | +6m | -S5m/c | -8m | 2Mm/c| . | |

: 20 n
lmep, 1xkr | -20H | +4H | +6M | +5Mm/c | 8Mm | -2 Mm/c T| © @f@z gf
2mep) 1xr | 20H | +4H | +6m | +bm/c | 8m | +2m/c | © = < T =

y x(t)=x,(t) [m]
2 V(1) =x,(r) [m/s]
F(t)=u(r)[N]
N — —
\4 F
0 A
g x
mg
Pucynok E1 — Po3paxyHkoBa cxema i 00epHEHOT KpaitoBO1 3a/1a4ul ONTUMAIBHOT IIIBUIKO-
i

3naiit: [3 3acTOCYBaHHSIM OOYMCIIOBAIBHUX MOMJIMBOCTEH OE3KOIITOBHOTO
nporpamHoro 3abesnedenns JModelica.org i3 posmmpennsm Optimica ckmactu
aKay3aJIbHUM aaTOpUTMHU Ta 3alpOIOHYBATH BIAMOBIAHI *.moOp Ta *.py daitmu s
YHCEIHHOTO PO3B’SI3KY TOCTABJICHOI 3a7adi ONMTUMAaJIbHOT mBHAKOI (J = 1) 1momo
BU3HAYCHHS, 32 SKUW MIHIMAJIBHUN TIPOMiKOK vacy (tr = ?) [c] MoxHa mepemicTuTH
cuitoro U(t) ys3morxx OX MaTepiaibHy TOUKy M Macoro M i3 mo4atkoBoro [(X10); (X20)] y
kinmese (asoBe momokeHHA [(X11); (X2f)], AKMIO Umin < U(L) < Umax (Tab. 1). Takox
BHM3HAYMTH BIAMOBIIHI PYHKIIIOHATIBHI 3aJIEXKHOCTI BiJ MOTOYHOTO Yacy t [c] pyxy s
kepytouoi cwm U=Uu(t) =? [H], xoopmuHatn Xi=Xi(t)=? [mM] Ta mMmWBHIKOCTI
X2 = X2(t) = ? [M/c] Touku M.



Honarok F: Ilpukiaan inAMBIAyaabHOI0 3aBIaHHS 10 MOAY/JIbHOI KOHTPOJIbHOI
podotu Ned no moay.aaro Ned kypey IIOH/L

IHHOH/I KP 04. BapianT 12

3amano 3a ymoBoio 3aaaul: Hexail perynpoBaHMil pyX NWHAMIYHOI CHCTEMHU
BU3HAUAETHCSI  CUCTEMOIO  AM(EpeHIIalbHUX  PIBHAHb  MEPIIOr0  MOPSAKY
BaH-7Iep-TIOJIBCHKOTO TUMY y Tab. F1.

Tabmauns F1 — CucreMa BU3HaUYaJIbHUX PIBHSIHB JUIS 331a4l HEJIHIHHOTO IPOrpaMyBaHHs

D) (1 o 0 1 0)- w0yt ||
d (X, 9%, = =7
| (dt(t)) — x,(t): ) 1(t)) :

(6,(0)= X0 ((0)= ) e
(Xl(tf) ) ( (tf) ); ) |

umII’] S u(t)S umax ;

Hapasi urcnoBi 3HaYeHHs mapaMeTpiB 3a7a4i HEJTIHIIHOTO MporpaMyBaHHs 33/1aHi y Tad. 2.

Tabmuns F2 — Yncnosi 3Ha4eHHs! U1sl 331241 ONTUMAIbHOI IIBUAKOIT 711 3X BUNIAAKIB PYXY

3ajani 4yKCl. 3Ha4Y-Hs 11 00epH. Kpaid. 3a1. (J = tf) HemiH. mporp. 3HaWTH U1 3X BUIL. PyXy
N Bum.| oOMex. Ha ymp. rmoyar. ¢as. Tou. KIiHIIL. ¢a3. ToY. yac [kop. l[kop. 2| ymp.
Umin, ¢ * | Umax, € | X10, paz | Xzo, paj | Xuf, pam | Xor,pam | tr | xa(t) | xo(t) [ u(t)
Bun. 1| 20¢? | +4¢! | +6pan | Spanx | 8pan | 2pan | o

Bun. 2| —20c¢?* | +4c¢! | +6pan | +5pan | -8 pax | -2 pan : = = s
Bun. 3| -20 ¢t | +4¢?! | +6pan | +5pan | -8 pax | +2 pan Jial‘ f‘?’ 7 \E\" 7 =1

3HaiiTu: I3 3acTOCyBaHHSIM OOYHUCITIOBAIBLHUX MOXJIMBOCTEH OE3KOIITOBHOTO
nporpamHoro 3abesnedenns JModelica.org i3 posmmpennsm Optimica ckmactu
aKay3aJibHI aJTOpUTMH Ta 3alpoIOHYBATH BIAMOBIAHI *.mOp Ta *.py daitnu mis
YHCEIHHOTO PO3B’SA3KY MOCTABJICHOI 3a/1a4l ONTUMAaNIbHOI mBUAKOAIT (J = tf) y dopmi
3aaul 00epHEeHO1 KpaloBOi 3a7a4il HEJIHIMHOTO MPOTrpaMyBaHHs 11010 BU3HAYCHHSI,
3a SIKUM MiHIMaIbHUI TpoMikoK 4acy (tr=7?) [c] MOokHA 3MIHCHUTH HAWIIBHIIC
MepEeMIIICHHSI KEPOBAHOTO PYXOMOTr0 00’ €KTY 13 MOYATKOBOTO ()a30BOT0 MOJIOKCHHS
[(X10); (X20)] y kinmeBe ¢azoBe momoxkeHHs [(X1f); (X2r)] HUIAXOM TpUKIAACHHS
KEepPYIUYOIo CUTHAIy ONTUMAaILHOrOo yrpaBmiHHs U(L), SKII0 Ha 3HAYEHHS KEPyIYOoro
curnany U(t) [c™] maknameno nesni disuuni 0OMeXKEHHS Umin < U(t) < Umax (Tal. F1 —
F2). Takox 3IIHCHUTH 4YHMCEIbHE BU3HAYCHHS Ta BUKOHATH TpadidHi moOyI0oBH
BIIMOBITHUX (YHKI[IOHATBHUX 3aJICKHOCTEH BiJ MOTOYHOro uacy t [c] pyxy s
BEJIMYMHU Kepyrodoro curamy U =u(t)=? [c!], a Takox mis rpadikis nepmioi
¢da3zoBoi koopauHaTH (3MiHHOT cTaHy Xi) X1 =Xi(t) =? [pax] Tta apyroi da3oBoi
KOOpAMHATH (3MIHHOT CTaHy X2) X2 = X2(t) = ? [paa] pyXxoMOro KepoBaHOTO 00 €KTY.



JNoaatok G. 3pa3ok ek3ameHauiiinoro 6inery 3 aucuuriing IOH/]
Biner 1

Teoperuune 3anutanHs 1 (omiHtoetrbes mo 15 6aaiB i3 100): CroxacTuyHa IUHAMIKa
CTapiHHS HAayKOBHX JOCIHI/PKEHb Ta CTaTeld Ha OCHOBI LIMTYBAaHHS 13 3aCTOCYBAHHSM DPO3IMOJLTIB
Bapinra (Waring), 3pizanoro po3no/iiiay Bapiara ta HeraTUBHOTO O1HOMIabHOTO PO3IOILTY.

Teopernune 3anutanus 2 (omiHoerses 10 15 6aai i3 100): Cnexrp, knacudikaris, op-
MaJIbHI MOJIEJI Ta BIIACTUBOCTI OHTOJIOT1H. [IpaBuiia J0riku MpUPOTHHOI MOBH JIO OITUCY OHTOJIOTIH.

Teopernune 3anutanus 3 (omiHrerbes n0 15 6axiB i3 100): Modelica-noaiOni mMoBu
MEXaTPOHHOIO Ta KibepdizuuHoro mozearoBaHHS Ta iX peamsamis y Optimica, OpenModelica,
JModelica.org ta Scicos Modelica.

Oo6uncaoBajibHe 3aBIaHHs 3 (OLIHIOETHCS 10 55 6auiB 13 100): 3amano 3a yMOBOIO 3aja4i:
Hexaii marepianbaa Touka M (puc. G1) 13 mocTiiHOIO Macor M [Kr] pyXaeThCcs MPSIMOJIHIHHO
y310BxK Bici OX i mepexoauTh i3 mouaTkoBoro ¢azosoro monoxkens [(X(to)) = (X10); (V(to)) = (X20)] y
kinuese (aszose mososkeHHs [(X(tr)) = (X1r); (V(t)) = (x2r)]. o T. M mpuKIafeHO Kepyrouy CHITY
F(t) = u(t) [H], sixa € piBHoaiiiHo0 akTuBHUX cui F(t), Hanpsmienoro y3aosx OX (puc. G1). Hapasi
Ha 3HaueHHS Kepyrouol cuiam F(t) =u(t) [H] maxmaneno obmexeHHs:: Fmin < F(t) < Fmax [a00
Umin < U(t) < Umax], 1€ Fmin = Umin [H] Ta Fmax = Umax [H] € BizmoBiguno miniMansauM (Fmin = Umin [H])
Ta MakCUMAITBHUM (Fmax = Umax [H]) 3Hauennsmu kepyrouoi cum F(t) = u(t) [H] (ta6. G1). Hapasi
YHCIIOBI 3HAYCHHsI MapaMeTpiB 3a/1a4i 3ajaHi BIAMOBITHO IO OJHOTO 13 TPHOX MOCTIIOBHUX PSAIKIB Y
tab. G1, sKi BiIMOBIAAIOTh TPHOM MOXUIMBHM BHITaJKaM pyxy T. M: 6e3 mepekitoueHs (0 mep.), a
Takox 1715 ofHiel (1 mep.) Ta ABOX (2 mep.) TOUOK MEPEKIIOUYEHb PYXY.

Tabmuisg G1 — YncnoBi 3HaYeHHS JUIs 33/1a41 ONTUMANIBHOIT IIBUAKOIT 711 3X BUNIAAKIB PYXY
3anmani yuci. 3Ha4-Hs 111 00epH. kpai. 3a1. (J = t) ont. mBuakonii | 3uaiitu mis 0, 1 ta 2 mep.
pd @ Maca | oOMex. Ha ymp. | moyart. ¢a3. Tou. | KiHIl. ¢a3. To4Y. | yac | KOp. | mB. | ymp.

M, KT | Umin, H | Umax, H | X10, M | Xo0, M/C | X1, M | Xor, Mlc | te | Xa(t) | Xx2(t) | u(t)
Omep, 1kr |-75H | +10H | -3m | +4m/c | +5m | +1 m/c -

o L LI T
lmep{ 1xr | -75H | +10H | 3m | 4wm/c | +5m | +lmlc | [ o EH 3 o7
2 nep. 1kr | -75H +10H -3Mm 4 M/c +5 M -1 M/c & = >C<\l o o

@)

mg
Pucynok G1 — Po3paxyHkoBa cxeMa Jij1s1 00epHEeHO1 KpaioBOi 3a1a4i ONTUMAIbHOT IIBUAKOIIT

3Haiitu: I3 3acTocyBaHHIM OOYMCITIOBATEHUX MOXKIHBOCTEH O€3KOIITOBHOTO MPOTPAaMHOTO
3abe3neuenns JModelica.org i3 posmmpennsm Optimica ckiacTu akay3aabHHUN arOPUTMH Ta 3aIpo-
MOHYBATH BIAMOBIIHI *.MOp Ta *.pY aiinu 11t YyucenbHOT0 po3B’ 3Ky MOCTABIEHOI 3a/1a4i ONTUMa-
JbHOT BHAKOIT (J = tf) 1110/10 BU3HAYCHHS, 3 IKUH MiHIMaJIbHUI TpoMiXkok yacy (tf = ?) [c] MoxHa
nepemictutu cuioro U(t) y3mosx OX MarepiaiibHy Touky M mMacor M i3 mogatkoBoro [(Xio); (X20)] y
KiHneBe (a3oBe moaoskeHHs [(X1f); (X2f)], IKIIO Umin < U() < Umax (Tab. G1). Takox BU3HAYNTH BiAmo-
BiZIHI pyHKIIIOHAJIBHI 3aJIeKHOCTI BiJl MOTOYHOTO 4Yacy t [c] pyxy ans kepyrouoi cum U = u(t) = ? [H],
koopauHatH X1 = X1(t) = ? [M] Ta mBuaKocTi X2 = Xz(t) = ? [m/c] Touku M.

PosrnsnyTo 1 3aTBepAKeHO Ha 3acijlaHH1 Kadeapu aBToMaTh3alii BUpOOHHUYNX MPOIIECIB,
MpOTOKOJ Ne BIJ

3aB. kadeapu, mpodecop Mapkos O.€.
Buknangad, 1oneHT [Tepir O.B.




