








1.2 AKTyalbpHICTh BUBYCHHS JuCHUILTIHU «IIporpamHa o6poOka HayKOBUX
JOCHIPKEHBY Y 3B A3KY 13 3aBAAHHAMM MPOQECIifHOT AISUTBHOCTI TA HABYAHHSI.

[Tporpamua 00poOka HaykoBux gociimpkeHb (ITIOHJI) — 1e HaByanbHa
JUCIUIUTIHA, TIOB’s3aHa 13 TEOPIED Ta MPAKTHUKOK  MIMPOKOMACIITaOHOro
3aCTOCYBAHHS OOYMCIIOBAIBHMX MOKJIMBOCTEH BUIBHOTO HAyKOBO-TEXHIYHOTO
MPOrpaMHOro 3a0€3MEeUEHHs 10 PO3POOKU MPOCTHX Ta €PEKTUBHUX AJITOPUTMIB JIs
MAaTEMaTUYHOTO MOJEJIOBAHHS Ta Bi3yami3amli JETEPMIHICTUYHHUX, MMOBIPHICHUX,
CTaTHCTUYHMX TA CTOXACTUYHHMX MOJCIICH y MPUKJIAJAHUX aBTOMaTH3aLliitHuX, 1H(OP-
MalliHO-KOMYHIKAIHHUX Ta KOMI FOTEPHO-IHTEMPOBAHUX MYJIbTHAUCUUILTIHAPHUX
3a7ayax Cy4acHOi HaykKoBoi auHamikd. CyyacHa HAayKOBa JWHAMIKAa OXOIUTIOE
HIMPOKUI CHEKTP aBTOMATHU3ALIHHUX, 1H(HOPMALIHHO-00UMCIIOBAIBHAX, KIOEPHETHY-
HUX Ta KIOEpPI3UUHUX 3a1a4 ISl TEXHIYHUX, COLIATBHUX Ta TEXHIYHUX-1-COLIATbHUX
IOPOLECIB 1 CUCTEM Yy TaKWX OAraToJUCUMUILIIHAPHUX TaTy3sX SIK JATaoris, HayKoBa
NPOAYKTHBHICTh, HAYKOBHIA MEHEKMEHT, 1HXKEHEPIS 3HAHb, HAYKOBUH MAOMIIINHT,
HayKoMeTpis, Oi0momertpist, iHpopmeTpis, Bedomerpis, Inayctpis 4.0-ta-Ocgita 4.0,
a TaKOK MpsiMi Ta OOEPHEH1 aBTOMAaTH3alliiH1 3a1a4l OararTopiBHEBUX HAYKOBO-TEXHI-
YyHUX 004unCiieHb. OCHOBHUMH METOJIJaMU MPOrPaMHOi 00POOKH HAYKOBUX AOCTIKCHb
€ HAyKOBO-TEXHIYHIX METOJW MPUKIIAJHOTO KOMI FOTEPHO-MATEMATUYHOTO MOIENTO-
BaHHs Ta aBTOMAaTH3alliifHi-i-IHPOPMALIHHO-KOMYHIKALIifHI KOHLENTH Kay3aJlbHOTO
Ta aKay3aJIbHOI0 KOMIT FOTEPHOTO POTpaMyBaHHsI.

MeToau, KOHIEHIT, MIIX0Ad, METOIUKH Ta KOMIIJICKC BIJIMOBITHUX MOJCNCH,
Kl BUBYAKOThCS B AucCIHUIUIHI «[IporpamHa o0poOka HaAyKOBUX JOCIIIKEHBY,
HIMPOKO 3aCTOCOBYIOTHCS JJIi HABYAIBHO-METOJMYHOIO BHUKJIAJACHHS OCHOBHUX
NOJIO)KEHD  CKJIAIHUX TEXHIYHUX-TA-COLIATBHUX MPOLECIB CYy4YaCHOI HAyKOBO{
nuHamiki. HaBuanbHa aucimmiina [IOH]] mae Ha meTi gk 1HpopmaliiiHo-maremaru-
YHE 03HAWOMJICHHS CTAPUIOKYPCHUKIB aBTOMATH3ALIHHO-NPUIaA00y AIBHUX CIEIIAJTb-
HOCTEH 13 OaraTopiBHEBOIO Ta MYJIBTUAMCLMILTIHAPHOK CPEPOIO CyUaCHUX HAyKOBUX
JOOCHIKEHD, TAK 1 HANAHHS CTYAEHTaM €(EKTUBHOTO IHCTPYMEHTAPIKO Y BUTJISIII PO3-
PaxXyHKOBO-O0UYMCITIOBAIIBHAX METOUK Ta MPUKIATHUX KOMIT FOTEPHUX alrOPUTMIB B
paMKax HIMPOKOTO 3aCTOCYBaHHS OOYMCITIOBATIEHUX MO>KJIMBOCTEH
Cy4YacHMX KiOep(pi3nuHMX MOB Kay3albHOIO Ta aKay3aJIbHOTO IPOrpamMmyBaHHSI.

1.3 Mera gucuuriian  «lIporpaMHa o0OpoOka HAyKOBUX JOCHIIKEHB» —
(OopMyBaHHS KOTHITUBHUX, A)EKTUBHUX Ta MOTOPHUX KOMITETCHIIIA B MYJIbTHAUCIIH-
IUTIHAPHIN cepl MMPOKOTrO 3aCTOCYBAHHS MPUKIAJHAX MAaTEMAaTUYHUX METOJIB CY-
YACHOI HAyKOBOi JMHAMIKM Ta MPOAYKTUBHOCTI Yy MpoQeCiitHiil AisuIbHOCTI MaitOyT-
HBOI0 HAYKOBL B Tajy31 aBTOMATH3Aallll, KOMYHIKALIHHAX Ta KOMI FOTEPHO-IHTErPO-
BAHWX TEXHOJIOTIM, OMaHyBaHHsS Ta BJIACHOI PO3POOKM LIMPOKOTO CHEKTPY
JAETEPMIHICTUYHHAX, HMOBIPHICHHX, CTATUCTHYHUX Ta CTOXACTUYHUX MOJEIEH aBTOMA-
TU30BAHUX TEXHIYHO-COLIAIBHUX HAYKOBUX IMPOLIECIB Ta CUCTEM, a TAKOXK YCHIIIHOT



NPUKIIAIHOT peani3anii aBTOMaTH3aLliHIX-Ta-KOMIT FOTEPHUX aITOPUTMIB 13 BUKOPH-
CTaHHSIM OOYMCITIOBAJILHUX MOMIIMBOCTEN CyYaCHUX MOB KiOep(13MYHOTO pPOrpamy-
BAaHHS Ta ICHYIOUOT0 BIILHOTO MPOrPAMHOI0 3a0€3MEUEHHSI.

1.4 3aBnanns nucuumunian «IIporpamHa o6poOka HAyKOBHX JOCIIKEHB) :

— O3HAWOMIJICHHSI CTapIIOKYPCHHMKIB 13 PI3HOMAHITHAMH HamnpsMaMu Ta
METOIOJIOTIER JOCIIHKEHHSI HAYKOBOi TMHAMIKHM Ta MPOTyKTUBHOCTI,

— CTYACHTOLICHTPUYHE HABYAHHS MaiOyTHIX (paxiBI(IB 3 aBTOMATH3allli, KOMY-
HIKAI[IHHUX Ta KOMII FOTE€PHO-IHTEIPOBAHUX TEXHOJIOTIM MPAKTUYHOMY BHKOPHC-
TAHHIO TPUKJIATHUX MATEMATUYHUX, TOOTO KUIBKICHUX, METOAIB JijIsl MOOY0BH HIUPO-
KOT'O CIIEKTPY ACTEPMIHICTHUHUX, HMOBIPHICHUX, CTATUCTUYHUX Ta CTOXACTHYHUX MO-
JeNel TEXHIYHO-COIAIbBHAX HAYKOBHX MPOLECIB TA CUCTEM Y BCIX raly3sX HAyKOBO-
JOCTIAHALBKOI TMHAMIKHK Ta MPOyKTUBHOCTI,

— O3HAWOMJICHHSI CTYJICHTIB 13 HMOBIPHICHO-CTAaTHCTUYHUMH 1HIUKATOPAMHU Ta
1HACKCAMHM JIJIsl BPAXYBAaHHsI Ta KIJTbKICHOTO OMUCY HAYKOBOI MPOyKTUBHOCTI,

— O3HAMOMJICHHS CTYICHTIB 13 OCHOBHUMU 3aKOHAMU CTATUCTUYHOT MEXAHIKH Ta
BIJIMOBIAHAUMH MAaTEMATHYHUMH MOJACTISIMU, OB’ I3aHUMU 13 PEHOMEHOIOTTYHUM OTH-
COM HayKOBOi JUHAMIKHM Ta JOCIIIHUIIBKOT POy KTUBHOCTI,

—3a0e3neucHHsT (POPMyBaHHSI MPHUKIAIHUX TEOPETUYHMX 3HAHb Ta HAOYTTs
NPAKTUYHUX TPOrPaMHO-O0UMCIIOBAIBHUX HABHYOK Ui YCHIIIHOTO MOJAJIBIIOTO
y3arajbHEHHST Ta TBOPYOi (PEHOMEHONOrIYHOI (popMmanizamii MOCTaBIECHUX Ta
HEMOCTABIEHUX 1H(POPMALIITHO-PO3PAXyYHKOBHAX 3aBJAHb, K1 BHHHUKAKOTh y PI3HUX
c(hepax MOBCAKACHHOI HAYKOBO-TEXHIYHOI aKTUBHOCTI 1HXXEHEPaA-IA0C/1THUKA,

— PO3BHHEHHST Yy CTapIIOKYPCHHUKIB HABHYOK  MYJBTHIMCLUIUTIHAPHOTO
OPUKIAJHOTO MATEMATHYHOTO MOJCIIOBAHHS 13 IIMPOKUM 3alyY€HHSM pPO3paxyH-
KOBO-O0YHCTIOBAIbHUX MOKIIMBOCTEM Cy4YaCHHX BHCOKOPIBHEBMX MOB MpOrpamy-
BaHHSI,

— NOKJQJHUH NUOAKTUYHAKA PO3MIA] IOUPOKOrO  CIEKTPY NPHUKIATHUX
TEXHIYHUX 1HQOPMALIHHO-00YHCTIOBAIEHUX 33144, TIOB’SI3aHUX 31 CTATUCTUYHOIO Ta
(P€HOMEHOJIOTIYHOK JMHAMIKOK) CYYaCHHX HAYKOBUX JOCHIKEHb Ta HAYKOBOI
OPOAYKTHBHOCTI JJISl BCIX MYJIbTUAMCLUMATIIIHAPHAX 0OIACTEN MHOACHKOI HAYKOBO-TEX-
HIYHOI JISUTBHOCTI HA PIBHI IHKEHEPA-A0CIITHAKA Ta HAYKOBOI'O MEHEIKEPA,

— Ha0yTTs CTYJCHTAMHU MPAKTUYHUX HABMYOK Kay3aJIbHOTO Ta aKay3aJIbHOTO aJl-
TOPUTMIYHOTO MHCJIEHHS Ta (P)OPMYBaHHs JTOAATKOBOI apryMeHTalli TpH PalioHaIb-
HOMY BHOOp! PENEBAHTHUX YHMCEIIbHUX METOMIB KOMI FOTEPHOTO PO3B’sS3aHHS
NPUKIIAIHUX IETEPMIHICTHYHUX, HMOBIPHICHUX, CTATUCTUYHHX Ta CTOXACTUYHHUX MO-
nenei 'y 1H@popManiiHO-00UMCIIOBAIBHAX 3a/1adax (PEHOMEHOJOTIYHOT AUHAMIKH
CKJIQJHUX TEXHIYHO-COLIATbHUX HAYKOBHX MPOLECIB Ta CUCTEM;

— 3a0e3neueHHs 0a30BOTr0 PIBHS PO3YMIHHSI Ta YCBIJOMJIEHOTO 3aCTOCYBAHHS
CTapUIOKYPCHUKAaMU HAOyTHX HOBUX 3HAHb, YMIHb Ta HABHYOK IIIJITXOM PO3POOKH Ka-
y3aIbHUX Ta akKay3aJlbHMX KOMII IOTEPHHUX QJITOPUTMIB Ta NPHA CKIIAJaHHI
OPUKIAJHUX PO3PAXYHKOBMX MPOrpaM 13  3aCTOCYBaHHSAM  OOYHMCIFOBAIbHUX
MO>KJIMBOCTEH CYYaCHUX MOB KIOEP(I3WYHOrO MPOrpaMyBaHHs UIsl TPOBEACHHS



KOMII FOTEPHUX E€KCIEPUMEHTIB B MPOLEC] 1HAMBIAYyATbHOTO BUBYCHHS CTYJICHTaAMH
CKJIaJHUX MPUKIAIHAX 3a7a4 HAYKOBOI JMHAMIKHK Ta HAYKOBOI MPOIYyKTUBHOCTI.

— IOIATKOBE (POPMYBAHHS y CTAPIIOKYPCHUKIB 3JATHOCTI A0 MOCIIIIOBHOTO 1JI0-
TYHOTO MHUCJICHHS Ta HAJIEKHOTO PIBHS 1HPOPMALIiftHO-00UMCITIOBAIBHOT KYJIBTYPH, a
TakoXk 3a0€3MeUeHHS PO3MHUPEHHS MPOQPECIHHOrO HAYKOBO-TEXHIYHOTO KPYro30py 1H-
JKEHEpa-I0CHIIHAKA 3 aBTOMaru3ailli, npuiaao0yyBaHHs Ta KOMIT FOTEPHO-IHTErPO-
BAHWX TEXHOJIOTIH.

1.5 llepeaymoBu At BUBUEHHS qucuMIUIiHg «IIporpamHa o6poOka HayKOBHX
JOOCHIKEHBY. TMONEPEIHE BUBUCHHS CTYJCHTAMH AMCLMILIIH «BHINA MareMaTtukay,
«Teopis HMOBIpHOCTEHY, «MaTemMaTHYHa CTATHUCTHKA», «/[MCKpEeTHA MareMaTuka,
«HucenpH1 MeToany, « Teopiss aBTOMaTUYHOTO KEPYBaHHs», « T€XHOJIOTIsSI mporpamy-
BAaHHSI CKJaIHUX CUCTEM», «OCHOBM HAyKOBUX JOCHIKEHBY, «IHTENEKTyaabHa
BJIACHICTB» Ta «METOI0JIOT1s Ta OpraHi3allisi HAyKOBUX JTOCIIIKCHB .

1.6 MoBa BUKJIaITaHHS. YKPAiHCHKA.

1.7 O0cAr HaB4YAIbHOI TUCUMUIUTIHK Ta HOro po3Mmoaul 3a BUJAAMHA HABYAJIbHUX
3aQHSITh:

- 3arajibHui 00CAT CTaHOBUTH 165 roauH / 5,5 KpeauTiB, B T.4.:

- JneHHa (gopma HaBYaHHS: Jiekili — 18 roauH, mpakTuyHi — 36 rOJuH,
camocTiiiHa poboTa cTyaeHTiB — 111 ronuH; KypcoBa poO0Ta — HE TUIAHYETHCS.

- 3a0yHa (pOpMa HABYAHHS. JIEKIIi — 8 TOJAWH, MPAKTH4HI — 4 TOJWHM,
camocTiiiHa poboTa CTyAeHTIB — 153 ronuHu, KypcoBa poOoTa — HE MJIaHY €ThCS.

II TTIPOI' PAMHI PE3VJIbTATHU HABUAHHA 3 [TOH/I

OcsiTHst kommoHeHTa BK-12 «IIporpamMHa oOpoOka HayKOBHX OCIIIKCHBY
NOBUHHA COPMYBATH HACTYIHI MPOrPAMHI Pe3yJIbTaTH HaBYAHHS, IO NEpeadadeHi
OCBITHBO-NIPO(ECIHHOK TPOrPamMOrd MIATOTOBKM MAricTpiB 3 aBTOMAaru3auli Ta
KOMI FOTEPHO-THTETPOBAHUX TEXHOJIOTIH:

3K1. 3naTHicTh NPOBEACHHS TOCII1HKEHD HA BIANOBIIHOMY PiBHI.

3K3. 3narHicTh A0 a0CTPAKTHOTO MUCJICHHS, aHAT13y Ta CUHTE3Y.

CK3. 3narHiCcTh 3aCTOCOBYBAaTM METOJM MOJICIIOBAHHS Ta ONTHMI3aIlii JJis
JOOCH/DKEHHST Ta MIABUUICHHS €(PEKTHBHOCTI CHCTEM 1 MPOLECIB KEPYyBaHHs
CKJIaJIHUMH TEXHOJIOTTYHUMU Ta OPraHi3aliiHO-TEXHIYHUMHA 00’ €KTaMU.

CK9. 3naTHicTh 10 3M1ACHEHHS aHANI3y Ta MPOrpaMHOi 0OpOOKHM Pe3ybTaTiB
JOOCHIPKEHD 3 METOIO NPUHAHATTS €(PEKTUBHUX PILICHB Ta 3a0€3MEYEHHS SKOCTI TEXHO-
JIOTIYHHUX CUCTEM.

PHO3. 3actocoByBaru crieniainizoBaHl KOHLUENTYaIbH1 3HAHHS, [0 BKIIFOYAIOTh
CY4YacH1 HAyKOBI 3100YyTKH, a TaKOK KPUTHYHE OCMHUCIIEHHS Cy4YaCHUX MPOOJIEM y
cdepi aBTOMAaTH3aLIi Ta KOMIT FOTEPHO-IHTErPOBAHMX TEXHOJIOTIH I pO3B’ 13y BaHHS
CKJIaJJHUX 3aa4 MPOo(eciitHOl MisTTEHOCTI.



PH12. 30upatn HeoOxiaHy 1H(POPMALII0, BAKOPHUCTOBYKOYHA HAYKOBO-TEXHIUHY
JiTeparypy, 0a3u JaHWUX Ta IHUI JDKEPENA, aHATI3yBaTH 1 OLIIHIOBATH {i.

PH13. BukonyBatu mporpaMHy oOpOOKY pe3yibTariB HAYKOBHX JOCIHIKEHb,
OOrPYHTOBYBATH PIMICHHS II0A0 BIPOBAIKCHHS CHCTEM aBTOMATH3allll Ta IiJIBU-
HICHHS SKOCTI (PYHKIIOHYBAHHS TEXHOJIOTTYHUX CHCTEM.

Y pe3ynbrari BUBYCHHS HaBYallbHOI aucuuiuiian  «[Iporpamaa o0poOka
HAYKOBHMX JOCHIDKEHBY CTYIAEHT MOBUHEH NPOACMOHCTPYBAaTH [OCTATHIA PIBEHb
c(OpPMOBAHOCTI HACTYITHUX MPOTPAMHUX PE3YJIbTATIB HABYAHHSI.

B y3araibHeHOMY BUTIISAI iX MOYKHA HABECTH HACTYITHUM YAHOM:

Y KOCHImueHiu cgepi
CTYJICHT 3/IJaTHUH MTPOJEMOHCTPYBATH:

- 3arajabHE PO3YMIHHS, yCBIAOMJIEHHS T TPAKTHYHE TBOPYE BUKOPUCTAHHS
NPUKIIATHUX EBPUCTUYHUX MPUIOMIB aHANI3Y, CUHTE3Y, aHAITI3Y Y€pe3 CHHTE3, KITaCH-
(ikauii, y3araJbHEHHs, CHCTEMATH3allli Ta TEHEPYBAaHHS aCOLIaLiiA TOIIO;

- CTIKYy 1HAMBIAYaJIbHY 3AaTHICTH 10 aOCTPAKTHOTO 1H(pOpMaLiIifHO-MaTe-
MAaTUYHOTO MUCJICHHS, KOHCTPYKTUBHOTO 1H)KEHEPHOTO YSIBJICHHSI, IOy CTUMOTO €KC-
NEPUMEHTAIBHO-TEOPETUYHOTO  Y3araJlbHEHHS,  YCHINIHOI  OararoirepaTuBHOI
OTMOCEPEAKOBAHOCTI OJIEP’)KYBAHUX HOBHMX 3HAHb, KPUTHYHOTO aHAII3y 00’ €KTUBHUX
nepeBar Ta HasiBHUX HEJOJIKIB ICHYFOUMX MIAXOIB Ta MOJETEH, TBOPUOi OLIHKHK Ta
CaMOCTIHHOTO CHHTE3Y HOBHX OPUTIHAIbHUX 1J1€H, METOAMK TA MPOIMO3ULLIH;

— BIICBHEHY CIPOMOXKHICTh JI0 JOKJIQJHOTO, aje 10 TMEBHOI MIpH
OOMEXKEHOr0  aHAIITUYHO-1H(QOPMALIfHOTO MOLIYKY, YBAXKHOTO OOpOONEHHS Ta
NOPIBHSUTBHOTO aHAII3Y JOCTYMHOI HAYKOBO-TEXHIYHOI 1H(pOpMALi 3 PI3HUX DKEPET,
10  IHAMBIAyaJbHOI MOOYJOBH  JIOTIYHMX Ta  MOCHIJIOBHHX  BHCHOBKIB,
YCBIIOMJIEHOTO BUKOPHUCTAHHS PI3HOMAHITHOTO MAaTeMaTU4YHOro Qopmaiizmy Ta
KOMIT FOTEPHOTO CUHTAKCUCY B paMKaxX 1HIMBIAyaJbHOrO MPOTPECY IMIOAO
3arajlbHOr0 PO3yMiHHS, 3aCTOCYBAaHHS Ta TBOPYOrO MEPEOCMUCIICHHS MPUKIIATHUX
JETEPMIHICTUYHUX, HMOBIPHICHUX, CTATUCTUYHUX Ta CTOXACTHYHUX MOJECIICH;

- 3ATHICTh JO Mar€MaTW4YHOrO Ta JIOTIYHOIO MHCIEHHS, aJACKBAaTHOTO
pPO3yMiHHS, (OpPMYJIFOBaHHS, IHTEpHpeTalli, jgomyctumoi Moaudikamii Ta
3aLIKABICHOTO JOCTIPKEHHSI JCTEPMIHICTUYHHAX, WMOBIPHICHUX, CTaTHCTUYHMX Ta
CTOXACTHYHUX MAaTEMATUYHUX MOJACIIEH TEXHIYHO-COL[IAJIbBHAX TPOLECIB T CUCTEM Ha-
YKOBOi AMHAMIKM Ta JOCHIJIHUIBKOI MPOMYKTUBHOCTI, 30KpeMa AMCKPETHUX Ta
HENEPEPBHUX (PEHOMEHOJOTIYHAX MATEMAaTHYHUX MOJETEH, OOrPYHTOBYBAHHS
palioOHAIbHOTO0 BUOOPY €(PEKTUBHUX METOMIB 1 MIAXOJIB Uil Kay3ajJbHOTO Ta
aKay3aJbHOTO PO3B’I3yBaHHs TEOPETUYHMX 1 MPUKIAIHUX KIOepPI3MUHUX 3a/1a4 B ra-
Jqy31 aBTOoMaru3anli Ta KOMIT IOTEPHO-THTETPOBAHUX TEXHOJOTIH, IHTEPNPETYBAHHS
OTPUMAaHMX IpadiuHuX, YHNCETBbHUX T4 AHATITUYHUX PE3YJIbTATIB B PI3HUX LITOBUX
OPEIMETHUX Tally3sX (HAyKOBO-TEXHIYHOTO, 1H(opMaliiiHo-6idmiorpadiunoro, Oio-
MEAUYHOTO, JJIHTBICTUYHOTO, €EKOHOMIYHOI'0, COLIIaILHOI0, OCBITHLOTO, MUCTELIBKOTO,
TYMaHITaPHOTO TPU3HAYEHHS, TOLIO);

— 3JaTHICTh HaMaraTUCs MOCTIMHO BYUTHUCS, MOCIIJOBHO, HAMOJECTIIUBO 1



L1JIECTIPSIMOBAHO OBOJIOIBATA CYYACHUMH 1H(POPMALIIHO-TEXHIYHUMHU 3HAHHSIMM,
NPUKIATHAMU MAaTEMATHYHUMHU MOJCTSIMU JTUHAMIKK Ta TPOAYKTUBHOCTI HAyKOBUX
OPOLECIB Ta CUCTEM, PEICBAHTHUMH MOBAaMH €(QEKTMBHOIO KOMII FOTEPHOTO
nporpamMyBaHHs, 00’ €KTUBHO OIIHIOBATH Ta BINOBIIAIBHO 3a0€3M€4yBaTH SIKICTh BU-
KOHYBaHUX PO3PaxyHKOBO-O0UYKCIIIOBATIBHUX Ta Ja00paTOPHUX POOIT;

- BIICBHCHE BMIHHS QJICKBAaTHO, PEJIEBAHTHO, MOCIIJOBHO Ta TBOPYO
3aCTOCYBAaTW  JIETEPMIHICTUYHI, WMOBIPHICHI, CTATUCTUYHI Ta CTOXACTHYHI
MaTEMaTHU4H1 MOJENI TEXHIYHO-COLIAJIBHAX MPOLIECIB T4 CUCTEM HAYKOBOI TWHAMIKA
Ta AOCTIHUILKOI MPOYKTUBHOCTI BIJNOBIJHO A0 HAABHUX 00 €KTUBHHMX TEXHIYHHUX
YMOB, B KMX Hapa3l (yHKIIOHYIOTb ICHY0U1 00’ €KTH aBToMarv3aLtii, iHpopmarn3arii ta
KOMI'OTEpI3alili B PI3HUX  OPEIAMETHMX  Tally3sX  (HAyKOBO-TEXHIYHOTO,
1H(popMaLiiHO-010morpadiuHOro, GlOMEINYHOIO, JIHIBICTUYHOIO, €KOHOMIYHOTO,
COLIAJIBHOTO, OCBITHBOTO, MUCTEIBKOTO, T'YMAaHITAPHOTO MPU3HAYEHHSI, TOIIO );

- BMIHHS ~ TPaMOTHO  OOpoONsATH, 3MVIAIPKyBaTH,  IHTEPIIOJIIOBATH,
anpOKCUMYBAaTH, BI3yalli30ByBaTH, TJIYMAauUTH Ta y3arajibHIOBAaTH OTPHUMAaHI
YHCEIbH1, TpadiuHi Ta aHATITHYHI PE3YJbTaTH, aHAI3YBAaTH, MEPEOCMHUCITIOBATH Ta
NPEICTABIATH X JUIS LIBOBOI ayAMTOPIi Ta HEMPO(ECIHHOTO 3arany, OOrpyHTYBaTH
3amponoHOBaH1 1H(OPMALiiiH] PILIEHHS HA CYYaCHOMY HAyKOBO-TEXHIYHOMY PiBHI;

- BMIHHSI BUKOPHCTOBYBATH, PO3POOIATH Ta AOCHIIKYBAaTH MaTeMaTH4HI
METOM Ta AJITOPUTMH OOPOOKM HAYKOBUX JAHUX 13 3aCTOCYBAHHAM OOUYMCITFOBAIbLHUX
MO>KJIMBOCTEH CyYaCHUX MOB Kay3aJlbHOI'O Ta AKay3aJIbHOTO MPOrpaMyBaHHS.

6 aghexkmueHiil cghepi

CTYACHT 3JaTHHIA:

- KPUTUYHO OCMMCITIOBATH JICKIIMHAN Ta MO3aNEKIIHHAN HaBYAIBHO-TPAK-
TAYHUI Marepiai; BUIbHO, KOMIETEHTHO, MOCII0BHO Ta pallloHaIbHO OyIyBaTy BJia-
CHYy AapryMeHTallily, 3aCTOCOBYBATH BWBYEHI1 JETEPMIHICTUYHI, HMOBIPHICHI,
CTATUCTUYHI Ta CTOXAaCTUYHI MATEMATUYH1 MOJIEJ TEXHIYHO-COIIaJIbHUX MPOIECIB Ta
CUCTEM HAYKOBOi JUHAMIKM Ta AOCTIAHMIIBKOI MPOAYKTHUBHOCTI JO BIANOBIIHUX
1H(pOPMaLIHHO-MTPAKTUYHHX 3374 CyYaCHUX aBTOMATH3ALIHIX HaAYK;

- YCHOIIIHO PO3B’SI3yBaTH NPUKIJIAAHI OOUYMCIIOBAIbHI 3a7adl HAyKOBOI
JUHAMIKH Ta JOCIITHUIBKOT MPOJYKTUBHOCTI HIJISTXOM 3aCTOCYBaHHSI pO3paxyHKOBO-
OOYMCITIOBAJIBHUX MOKJIMBOCTEH CyYaCHUX MOB Kay3aJlbHOTO Ta akKay3albHOIO
OpOrpaMyBaHHs, a TAaKOXK OaraTOpPIBHEBOTO BHKOPUCTAHHS CyYaCHUX CHCTEM
KOMI FOTEPHOi anredpu Ta Kibep(i3MUHOr0 MOJEIIOBAHHS B PAMKAaX BUKOPUCTAHHS
NEPCOHAIBHUX KOMIT FOTEPIB, Peai30ByBaTH BUCOKOIMPOAYKTHUBHI XMapHi OO4MC-
JIEHHSI HA OCHOBI Cy YaCHUX 1HTEPHET-CEPBICIB Ta IHPOPMALIHHMUX TEXHOJOTIH;

- CHUIKYBAaTHCA SK JACPKABHOK YKPAiHCBKOK, TaKk 1 MIKHAPOAHOIO
AHTJIIACHKOK0 MOBAMU SIK YCHO, TaK 1 TUCbMOBO;

— PETYJISIPHO CHIBIPAIIOBATH 13 THIIMMHU CTYJEHTAMU Ta BUKIIAJa4€M B
npoieci OOroOBOPEeHHsS MPOOJIEMHUX MOMEHTIB Ha JIEKIIHHMX, OOYMCIIFOBAILHUX
71a00PaTOPHUX Ta MPAKTUYHUX 3aHATTSX, IPA BUKOHAHHI Ta 3aXKMCTI 1HAWBITyaJIbHAX
PO3paxyHKOBUX 3aBJaHb, IHILIIOBATH Ta OpaTW y4acTb Y NPEIAMETHIA AMUCKyCii 3



NPUKIAJHUX MUTaHb HaBuaabHOI mucuMiiiHg «lIporpamra 00poOka HayKOBHX
JOCIIKEHBY , TOBHOKO MIPOIO PO3AUISITH IIHHOCTI KOJIEKTUBHOI Ta HAYKOBOI €THUKH.

Y RCUXOMOMOPHI chepi

CTYACHT 3JaTHHIA:

- CaMOCTIHHO aHAJI3yBaTH 1 OLIHIOBATH MPHUKJIAJHI MaTEMaTU4YHI METOIN
Ta KOMI FOTEPH1 AJITOPUTMH YHACEIBHOTO PO3B’sI3yBaHHs 1HQOPMALIiHUX 3aB/IaHb,

- 3aCTOCOBYBATH MAaTEMAaTH4YHI METOAM Ta MOAEHl (PEHOMEHOJIOTTYHOT
HAYKOBOi JUHAMIKHM Ta MPOIYKTUBHOCTI Y HAYKOBO-MPAKTHYHUX CUTYaLlIsX;

- KOHTPOJIFOBATH PE3YJIbTATH BIACHUX 3YCWIIb B HABYAIBHOMY MPOLEC] Ta
KOPUIyBaTH (3a IOTOMOrOK BHKJIaAaya) Il 3yCWiuid Ans JiKBiaauii mpoOutiB y
3aCBO€HH]1 HABYAJILHOrO Marepiainy abo (opMyBaHH1 YMiHb, BMIHb Ta HABUYOK;

- CaMOCTIHHO 3AIACHIOBAaTH TMOIIYK, CUCTEMATH3ALII0, Y3araJlbHCHHS
HABYAJIbHO-METOAMYHOTO Marepiay, po3poOIiaTH BapiaHTH PO3B’sI3yBaHHs 3aBAaHb i
oOupary HaHOUTBII PAIOHATIBHI 3 HUX.

DOpMyIIOBAHHS CHELIATIBHUX PE3YJIbTATIB 13 iX PO3MOJALIOM 3a TEMAMH IPEI-
CTaBJICHI HUKYE!

Tema 3MICT MPOTrPaMHOTO PE3yJIbTATy HABYAHHSI
1

YV koenimueniii cpepi:
CTYEHT 31aTHUH

® IPOAEMOHCTPYBATH PO3YMiHHS 0a30BUX O3HAYEHbD, TOHATh, KOHLICTILI i, TEOpeM, Bi-
AMOBIJHOTO MAaTEMaTHYHOTO Ta KOMIT IOTEPHO-aJTOPUTMIYHOIO CHHTAKCUCY, & TaKOX
NPAaKTUYHOI HAyKOMETPUYHOI IMIUIEMEHTAalii OCHOBHMX Ta MJOAATKOBUX CYYacHHX
HMOBIPHICHO-CTATUCTUYHUX  1HIEKCIB,  IHAMKATOPIB,  METPUK 1  TIOKA3HUKIB
HAYKOBOi MPOAYKTUBHOCTI OKPEMHX HAyKOBLIB, HAyKOBO-AOCJTIIHUX OpraHizaumiii Ta
HAYKOBO-NIPAKTUYHUX TMEPIOANYHUX BHUAAHb, & TaKOX TMPHUKIATHUX CTATUCTUIHHX
XapPAKTEPUCTHK TOCIITHALBKOI yCHIITHOCTI B paMKaX 3aCTOCYBaHHS PO3PaxyHKOBO-004H-
CIIOBANIBHUX TIOTYXKHOCTEH 1CHYrOuux 010miorpadpiuHO-HAYyKOMETPUIHUX CHUCTEM TaKUX
BU3HAHUX MiKHaponHux BeHIopiB sk Elsevier’s Scopus®, Clarivate Analytics Web of
Science®, Google Scholar® ta iH.;

® TMOSICHUTH WMOBIPHICHO-CTATUCTHYHI MPUHLHUMNHN NPUKIATHOTO MAaTeMaTHYHOTO
noOyayBaHHS IMIAKT (paKTOP-TOAIOHNX HAyKOMETPHUYHUX 1HAUKATOPIB MPOIYKTUBHOCTI,

® JIOKJIQJHO NPOIEMOHCTPYBATH MPAKTUYHI 3HAHHS OCHOBHHX €TaIiB PO3PaxyHKOBO-
00YHCITIOBAIHOI MATEMAaTHYHOI pOOOTH 13 MOCII JOBHOTO OOy Ay BaHHs HMOBI pHICHO-CTa-
TUCTHYHHUX MOJieNieil OCHOBHUX HAYyKOMETPHUYHUX 1HIEKCIB HAyKOBOI MPOAYKTHUBHOCTI TI€-
PIOAWYHKX BUAAHB TA TOCHITHULBKOI YCIIITHOCTI HAYKOBUX KOJICKTHUBIB;

® TPOAEMOHCTPYBAaTH  3arajlbHe  pPO3yMiHHA, 1H(OpMAaLiiHO-HAyKOMETpHYHE
BUTJIYMA4Y€HHSI Ta TEXHIYHO-COLIaNbHI IMIUTIKaLil TpadiuHuX Ta YUCEIbHUX PE3yJIbTATIB
nporpaMHoi 00poOKH WMOBIPHICHO-CTATUCTUYHUX MOZENeH IMIaKT (GakTop-moaiOHIX MO-
Ka3HUKIB IS OLIIHKH HAYKOBOI IPOAYKTUBHOCTI Ta AOCIIAHUIIBKOI yCIiIIIHOCTI,

® JIOKJIAIHO TIPOAEMOHCTPYBaTH 1H(GOPMALIMHO-TEXHOJIOTIYHI 3HAHHS  IIOJ0
NPAaKTUYHOTO  BUKOPUCTAHHS  OOYMCIIOBAJIBHUX  MOXJIMBOCTEH  CydYacHHX  MOB
NPOTrpaMyBaHHS Ta HASBHOT'O BIAKPUTOTO MPOTPAMHOTO 3a0e3neueHHs! A TOCII IKEHHS
Ta YUCEJbHOTO PO3B’SI3YBAHHS 3a/1a4 MPOrpamMHoi 0OpoOKH Ta KOMIT FOTEPHOI Bi3yasi3amii
BUBYEHOTO KOMIUIEKCY HMOBIPHICHO-CTATHCTUYHUX MOJEJeH IMMakT (GpakTop-momioHux
NOKA3HMKIB JUUIs OLIHKM HAYKOBOI MPOAYKTUBHOCTI Ta JOCIITHULBKOI yCIIiITHOCTI,




Tema

3MiCT IPOrpaMHOro Pe3yJIbTaTy HABYAHHS

8 aghexmueniii chepi
CTYAEHT 31aTHUU:

® KPUTHYHO OCMHCJIFOBATH JICKUIWHUN Ta MO3AJEKLIHHUNA HABYAJIbHO-METOIUIHUMA
Marepiaj, apryMEeHTYBaTH Ha OCHOBI BUBUEHOTO TEOPETUYHOTO MaTepiaiy, MPaKTHYHO 3a-
CTOCOBYBAaTH OOYHCIIOBAJIbHI MOXJIMBOCTI CY4aCHHX MOB NPOTPaMyBaHHS Ta BIJIBHOTO
NPOTrpaMHOro 3ad0e3nedeHHs mia 4yac moOyIoBH Ta Npu rpadivHii Bizyamizauii YUCeTbHIX
PO3B’sI3KIB HIMOBIPHICHO-CTATHCTUYHUX 3a7a4 OOYHCICHHS IMIAKT (paKTop-nomiOHuX
HAYKOMETPHYHUX MOKA3HMUKIB TOCII JHULBKOI MPOAYKTUBHOCTI Ta yCIIIITHOCTI,
Y HCUXOMOMOpHIil cghepi:

® CTyAEHT 3aTHUH BUKOHATH Ta OQOpPMHUTH OOYHCITIOBAIBbHY JTAOOPATOpHY poOOTY
abo 1HAWBIAyaJbHE PO3PAXYHKOBO-rpadivyHe 3aBHaHHS IMOAO MPOrpaMHOi OOpOoOKHU
NEBHOrO MAacCHBY 3aJaHMX BXIAHMX JaHHWX, YHCEJIbHOTO BHM3HA4YEHHs Ta rpadivHoi
Bizyastizauii pe3ysbTaTiB PO3B’sI3aHHS HMOBIPHICHO-CTATUCTHYHHX 3aa4 MOAEIIOBAHHS
iMIakT (pakTop-noAiOHNX HAYKOMETPUYHHX MOKA3HUKIB JOCIIAHULBKOI MPOAYKTUBHOCTI
Ta YCHIIIHOCTI, & TAKOXK MPOBECTH TOKJIAHE JOCIIKEHHS PE3YJIbTATIB PO3PAXYHKIB;

YV koenimueniii cpepi:
CTYEHT 31aTHUH

® TMPOAEMOHCTPYBAaTH  pPO3yMiHHA  0a30BOi  TEPMIHONOri,  BIJIOBIIHOTO
MAaTeMaTHYHOTO Ta aJrOPUTMIYHOro ¢opmaniaMy, a TaKOX HAyKOMETPUYHOI
imrutemenTanii A-nopiOunx ((Hirsch), «lpmenoniOHux») 3aranbHOBXKUBAHUX CYyYaCHHX
HMOBIpHICHO-CTATHCTUYHUX ITOKA3HUKIB HAyKOBOTO BHU3HAHHA MyOJiKamiii OKpeMHx
HAYKOBLIB, HAayKOBO-AOCIIAHHMX OpTaHi3aliii Ta HAyKOBO-TIPAKTHYHUX MeplOIUIHNX
BU/IaHb, & TAKOXK TOJATKOBHX CTATUCTUYHHUX XapaKTEPUCTUK HAYKOBOI €(EKTUBHOCTI B pa-
MKaX 3aCTOCYBAHHS PO3PaxyHKOBO-OOUHCITIOBANIBHUX MOTYy3KHOCTeH cuctem Elsevier’s
Scopus®, Clarivate Analytics Web of Science®, Google Scholar® Ta iH.;

® TMOSICHUTH WMOBIPHICHO-CTATUCTHYHI MPUHLHUMNHN TNPUKIATHOTO MAaTeMaTHYHOTO
MOJIENIIOBAHHS /-NoAIOHNX HAyKOMETPUYHUX 1HAMKATOPIB HAyKOBOI €()eKTUBHOCTI,;

® JIOKJIQJHO NMPOEMOHCTPYBATH IPAKTUYHI 3HAHHS OCHOBHHX €TaIiB PO3PaxyHKOBO-
O0YHCITIOBAIbHOI MATEMAaTHYHOI pOOOTH 13 MOCII JOBHOTO OOy Ay BaHHs HMOBI pHICHO-CTa-
TUCTHYHHUX MOJAeJeH /-noaiOHNX Hay KOMETPUYHHX 1HANKATOPIB, a TAKOXK JOJATKOBUX IMO-
Ka3HUKIB HAYKOBOI €()eKTHUBHOCTI Ta MOCIIAHHUIIBKOI YCIIITHOCTI Ta BU3HAHHSI,

® IPOAEMOHCTPYBaTH  3arajibHe  pPO3yMiHHA, 1H(OpMAaLiiHO-HAyKOMETPpHYHE
BUTJIYMa4€HHsI Ta TEXHIYHO-COLIaJIbHI IMIUTIKALI] TpadiuHuX Ta YUCEIbHUX PE3yJIbTATIB
MpOrpaMHOi 00pOOKU MMOBIPHICHO-CTATUCTHYHUX MOAENEH A-MoAIOHIX HAYKOMETPUYHUX
1HAMKATOPIB IJI OLIHKY HAYKOBOi €(pEKTUBHOCTI Ta AOCHI JHUIBKOI YCITIITHOCTI;

® JIOKJIAIHO TIPOAEMOHCTPYBaTH 1H(GOPMALIMHO-TEXHOJOTIYHI 3HAHHS  IIOJO
NPAaKTUYHOTO  BUKOPUCTAHHS  OOYMCIIOBAJIBHUX  MOXKJIMBOCTEH  CydYacCHHX  MOB
NPOrpaMyBaHHS Ta HASBHOI'O BIAKPUTOTO MPOTPAMHOrO 3a0€3MEeUeHHS IS TOCI IPKEHHS
Ta YUCEJLHOTO PO3B’SI3YBaHHS 3a/1a4 MPOrpamMHoi 0OpoOKH Ta KOMIT FOTePHOI Bi3yasi3amii
BHUBYEHOT'O KOMILIEKCY MMOBIPHICHO-CTATUCTHUHUX Moxenel «Iipmenonioamnx» (A-momi-
OHMX) MOKA3HUKIB ISl OLIIHKH HAYKOBOI €(peKTHBHOCTI, YCIIIIHOCTI Ta BU3HAHHS,

8 aghexmueniii chepi
CTYAEHT 31aTHUU:
® KPUTHYHO OCMHCJIFOBATH JICKUIWHUN Ta MO3AJIEKUIHHUNA HAaBYaJIbHO-METOIUIHHUMA
Marepiaj, apryMEeHTYBaTH Ha OCHOBI BUBUEHOTO TEOPETUYHOTO MaTepiaiy, MPaKTHYHO 3a-
CTOCOBYBAaTH OOYHMCIIIOBAJIbHI MOXKJIMBOCTI CYYaCHHX MOB MPOTrPaMyBaHHSl Ta BLIBHOTO




Tema

3MiCT IPOrpaMHOro Pe3yJIbTaTy HABYAHHS

nporpaMHOro 3abe3nedeHHs i 4ac nodyaoBH Ta mpu rpadivHii Bidyamizamii YuCeTbHIX
PO3B’sI3KiB HMOBIpHICHO-CTATHCTUYHUX 33/1a4 OOUNCIIEHHS A-oAiOHUX HAYKOMETPUIHHUX
MOKA3HUKIB HAyKOBOI €(EeKTUBHOCTI, YCIILTHOCTI Ta BU3HAHHS,

Y HCUXOMOMOpHIil cghepi:

® CTyACHT 3MaTHUH BUKOHATH Ta OQOpPMHUTH OOUYUCITIOBAIBbHY JTAOOpPaTOpHY poOOTY
abo 1HAWBIAyaJbHE PO3PAXYHKOBO-rpadiuHe 3aBHaHHS INMOAO MPOrpaMHOi OOpOoOKHU
NEBHOrO MAacCHBY 33JaHMX BXITHHMX IaHWUX, YHCEIbHOTO BH3HAYEHHs Ta rpadiuHOi
Bizyastizauii pe3yJibTaTiB po3B’ sI3aHHs IMOBI PHICHO-CTATUCTUYHHUX 3a/1a4 MOZICIIFOBAHHS /-
nofiOHUX HAyKOMETPHUYHUX TIOKa3HHMKIB HAyKoOBOi €(EKTUBHOCTI, YCHIIIHOCTI Ta
BU3HAHHS, & TAKOXX MMPOBECTU AOKJIAIHE TOCIIIKEHHS Pe3yJIbTaTiB PO3PaxXyHKIB,

V koenimueniii cpepi:
CTYEHT 31aTHUH

® MPOAEMOHCTPYBATH 3arajbHE PO3YMiHHS 0a30BOi TEPMIHOJOTII, BIIIOBIIHOTO
MAaTeMaTHYHOIO Ta AJrOPUTMIYHOrO (opManiaMy, a TakKoX HAyKOMETPUYHOI
immutemenrtanii  JDxkuHi  (Gini)-nogiOHUX MOPIBHSUIBHUX — WMOBIPHICHO-CTATUCTUYHHX
MOKA3HUKIB HAYKOBOT'O BIAXWJICHHS, HECTAOLIBHOCTI, PO301’KHOCTI, PI3HULI, HEPIBHOCTI,
HEOIHOPITHOCTI, AucOanaHcy, crparudikamnii, EHTPOMHHOCTI Ta KOT€PEHTHOCTI

® TMOSICHATH WMOBIPHICHO-CTATUCTHYHI MPUHLHUMNHM NPUKIATHOTO MAaTeMaTHYHOTO
MozemoBaHHs  JDKUHI-TONIOHMX  NOPIBHSUIBHUX ~ HAYKOMETPUYHUX  1HOUKATOPIB
BIAXWJICHHS, HECTalOlIbHOCTI, pPO30OIKHOCTI, PI3HULI, HEPIBHOCTI, HEOTHOPIIHOCTI,
nucbanancy, crpaTudikallii, eHTPOMHHOCTI Ta KOTEPEHTHOCTI TOCII IPKEHB;

® JIOKJIQJHO NPOEMOHCTPYBATH PAKTUYHI 3HAHHS OCHOBHHX €TaIiB PO3PaxyHKOBO-
00YHCITIOBAIbHOI MATEMAaTHYHOI pOOOTH 13 MOCII JOBHOTO OOy Ay BaHHs HMOBI pHICHO-CTa-
TUCTHYHHUX Mopener JKuHI-moniOHNX Hay KOMETPUYHUX 1HAUKATOPIB BIAXUJICHHS, HECTa-
OlmpHOCTI,  PO30XKHOCTI,  pI3HHLI, HEPIBHOCTI, HEOTHOPIAHOCTI, AMCOaNaHCy,
crpatuikanii, eHTPOMHHOCTI Ta KOT€PEHTHOCTI TOCII JUKEHb;

® IPOAEMOHCTPYBaTH  3arajibHe  pPO3yMiHHA, 1H(OpMAaLiiHO-HAyKOMETPHYHE
BUTJIYMa4€HHSI Ta T€XHIYHO-COLIaIbHI IMIUTIKALI] TpadiuHuX Ta YUCEIbHUX PE3yJIbTATIB
nporpaMHOi  OOpoOKM  WMOBIPHICHO-CTATUCTHUHUX  Momened  JIkuHi-momiOHIX
HAYKOMETPUYHUX 1HIUKATOPIB BIIXWICHHS, HECTaOlJIbHOCTI, PO30IKHOCTI, Pi3HHIIL,
HEpPIBHOCTI, HEONHOPIAHOCTI, aucOamaHcy, crpatudikamii, eHTpomiHOCTI  Ta
KOT€PEHTHOCTI TOCII>KEHb,

® JIOKJIAIHO TIPOAEMOHCTPYBaTH 1H(OPMALIMHO-TEXHOJIOTIYHI 3HAHHS MO0
NPAaKTUYHOTO  BUKOPUCTAHHS  OOYMCIIOBAJIBHUX  MOXKJIMBOCTEH  CydYacCHHX  MOB
NPOTrpaMyBaHHS Ta HASBHOI'O BIAKPUTOTO MPOTPAMHOrO 3a0€3MEeUSHHS AJIS TOCI IPKEHHS
Ta YUCEJLHOTO PO3B’SI3yBaHHS 33a/1a4 MPOrpamMHoi 0OpoOKH Ta KOMIT FOTEPHOI Bi3yasi3amii
BUBYCHOTO  KOMIUIEKCY  HWMOBIPHICHO-CTATUCTHYHUX  Mopenei  JDKuHI-momiOHUX
HAYKOMETPUYHUX 1HIUKATOPIB BIOXWICHHS, HECTAOIBHOCTI, PO30IKHOCTI, PI3HUILI,
HEpIBHOCTI, HEONHOpIAHOCTI, aucOamaHcy, crpatudikamii, eHTpomiHOCTI Ta
KOT€PEHTHOCTI TOCIIII>KEHD;,

6 agpexmueniii cghepi CTyACHT 3MATHUH:

® KPUTHYHO OCMHCJIFOBATH JICKUIWHHUIA Ta MO3AJIEKUIHHUN HAaBYAJIbHO-METOIUIHHMA
Marepiaj, apryMEeHTYBaTH Ha OCHOBI BUBUEHOTO TEOPETUYHOTO MaTepiaiy, MPaKTHYHO 3a-
CTOCOBYBAaTH OOYHCIFOBAJIbHI MOXJIMBOCTI CY4aCHHX MOB NPOTPaMyBaHHS Ta BIJIBHOTO
IPOTrPaMHOro 3a0e3nedeHHs i yac moOy1oBH Ta NpH rpadivHif Bizyarizauii YHCeTbHUX




Tema

3MiCT IPOrpaMHOro Pe3yJIbTaTy HABYAHHS

pPO3B’SsI3KIB  WMOBIPHICHO-CTATHCTUYHMX  3amad  obuucienHs  JIKuHI-TIOomiOHIX
HAYKOMETPUYHUX 1HIUKATOPIB BIOXWICHHS, HECTAOIBHOCTI, PO30IKHOCTI, PI3HULI,
HEpPIBHOCTI, HEONHOpIAHOCTI, aucOamaHcy, crpatudikamii, eHTpomiHOCTI Ta
KOT€PEHTHOCTI TOCII>KEHDb;,

Y HCUXOMOMOpHIil cghepi:

® CTyACHT 3MaTHUH BUKOHATH Ta OQOpPMHUTH OOUYUCITIOBAIBbHY JTAOOpPaTOpHY poOOTY
abo 1HAUWBIAyaJbHE PO3PAXYHKOBO-rpadiuyHe 3aBHaHHS INMOAO MPOrpaMHOi OOpoOKHU
NEBHOrO MAacCHBY 33JaHUX BXIHMX IaHWUX, YHCEIbHOTO BHU3HAYEHHs Ta rpadivHoi
Bizyastizauii pe3ysbTaTiB pPO3B’sI3aHHS HMOBIPHICHO-CTATUCTHYHHX 3aa4 MOAEIIOBAHHS
JUkUHI-TONIOHUX ~ HAYKOMETPUYHUX  IHAWKATOPIB  BIAXWUJICHHS,  HECTabOlJIbHOCTI,
poO30IKHOCTI, PpI3HMLI, HEPIBHOCTI, HEOJHOPINHOCTI, aucOamaHcy, crpatudikarii,
EHTPOIIHHOCTI Ta KOTEPEHTHOCTI JOCHII)KEHb, a TaKOXX BHKOHATH JOKJIAJHE
TOCII IPKEHHS Ta BUTJIyMadeHHsI Pe3yJIbTaTiB MPOBENEHUX PO3PAXYHKIB,

YV koenimueniii cpepi:
CTYEHT 31aTHUH

® IPOAEMOHCTPYBAaTH  pPO3YMIHHA  0a30BOi  TEPMIHOJOTIi,  BIANOBIJHOTO
MaTEMaTHYHOT'O Ta KOMIT IOTEPHO-AITOPUTMIYHOTO (pOpMali3My, a TAaKOK HayKOMETPHUY-
HOI IMITJIEMEHTAalli OCHOBHHX I'ayClBCHKHX Ta HETayClBCbKHUX PO3IOIIIIB CTATUCTHYHOL TU-
Hamikd, L{undo (Zipf)-nmomibumux crabinpHUX HerayciBcbkux posnonimis Llunda (Zipf),
Hunda-ITapero (Zipf-Pareto), Liunda-Mannensbpora (Zipf—-Mandelbrot) Ta iH.; a Takox
YaCTOTHUX CTAaTHCTUYHUX Miaxonis Ta 3akoHiB Jlotka (Lotka), ITapero (Pareto) i Oprern-
i-I'accera (Ortega y Gasset) [0 HAyKOMETPUYHOTO OMHUCY  JOCHIIHULIBKOL
NPOAYKTHUBHOCTI Ta KOHLEHTPAL| HHO-IHUCTIEpCiTHOTO e(heKkTy HayKOBOI AMHAMIKHY,

® TOSICHATH OCHOBHI TPHHLUWIN YaCTOTHOTO HETayCiBCbKOIO MOJEIIOBAHHS
TOCI THULBKOI MPOIYKTHBHOCTI Ta HAYKOBOI PyTHHH B PaMKax 3aCTOCYBaHHsI 3aKOHiB Jlo-
tka (Lotka), ITapero (Pareto) Ta Opreru-i-I"accera (Ortega y Gasset);

® JIOKJIQJHO NPOIEMOHCTPYBATH MPAKTHYHI 3HAHHS OCHOBHHX €TaliB PO3PaxyHKOBO-
00YHCITIOBAIBHOI MATEMAaTHYHOI pOOOTH 13 MOCII JOBHOTO MO0y 1y BaHHSI HMOBI pHICHO-CTa-
tuctnuHnx monenei Lundo (Zipf)-moniOHux cTabinpHUX HErayciBCbKHX PO3MOALITB
Hunda (Zipt), Hunda-Ilapero (Zipt-Pareto), Llunda-MannensOpota (Zipf—Mandelbrot),
a TAKOXX YaCTOTHHMX CTaTUCTHYHHX MiaAxoxiB Ta 3akoHiB Jlotka (Lotka), ITapeto (Pareto) i
Opreru-i-['accera (Ortega y Gasset) 00 HAYKOMETPUYHOI'O OMHUCY IOCIIIHUIIBKOIL
NPOAYKTHUBHOCTI Ta KOHLIEHTPALI THO-HUCIIEpCiTHOTO e(heKkTy HayKOBOI AMHAMIKUY,

® IPOAEMOHCTPYBaTH  3arajilbHe  pPO3YMIHHA, 1H(pOpPMAITHO-HAyKOMETPHYHE
BUTJIYMa4€HHSI Ta TEXHIYHO-COLIANbHI IMIUTIKALI] TpadiuHUX Ta YUCEIBHUX PE3YJIbTATiB
nporpamMHoi 00pobku HMOBIpHICHO-cTaTuCcTHYHUX Mogenen Lundo (Zipf)-nmonidbuux cra-
O1mpHUX HerayciBcbkux posnoautis Lunda (Zipf), Lunda-Ilapero (Zipt-Pareto), LHunda-
MangensOporta (Zipf—Mandelbrot), a Tako» 4aCTOTHUX CTATUCTUYHHX ITiXOMAIB Ta 3aKO-
HiB Jlotka (Lotka), ITapero (Pareto) 1 Opreru-i-I'accera (Ortega y Gasset);

® JIOKJIAIHO TIPOAEMOHCTPYBaTH 1H(GOPMALIHHO-TEXHOJIOTIYHI 3HAHHS OO
NPAaKTUYHOTO  BHUKOPUCTAHHS  OOYMCIIOBAJIPHUX  MOJMJIMBOCTEH  Cy4aCHMX  MOB
MPOrpaMyBaHHs Ta HASIBHOTO BIIKPUTOTO MPOTPAMHOTO 3a0e3MeueHHs sl TOCII KSHHST
Ta YUCEJIbHOTO PO3B’I3yBaHHS 3a7a4 MPOrpaMHOl 0OpOoOKH Ta KOMIT FOTEPHOI Bi3yasi3aril
BUBYEHOTO KOMIUIEKCY HMOBIpHICHO-cTaTUCTUYHUX Moaenei Llundo (Zipf)-momibrmx
crabinbHUX HerayciBebkux posmonunis Lunda (Zipf), Lunda-Ilapero (Zipf-Pareto),
[Munda-Manpensbpota (Zipf—~Mandelbrot), a Takok YaCTOTHUX CTATUCTHYHUX IMiJXOIB




Tema

3MiCT IPOrpaMHOro Pe3yJIbTaTy HABYAHHS

ta 3akoHiB Jlotka (Lotka), ITapero (Pareto) 1 Opreru-i-I'accera (Ortega y Gasset) no
HayKOMETPHUYHOI'O OMUCY AOCIITHULBKOI MPOAYKTUBHOCTI Ta KOHLEHTpALiHO-IHCIIep-
ciifiHoro epekTy HayKOBOI AUHAMIKHY,

8 aghexmueniii chepi
CTYAEHT 31aTHUU:

® KPUTHYHO OCMHCJIFOBATH JICKUIWHUN Ta MO3AJEKLIHHUNA HABYATHHO-METOIUIHHMA
Marepiaj, apryMEeHTYBaTH Ha OCHOBI BUBUEHOI'O TEOPETUYHOIO MaTepiay, MPaKTHYHO 3a-
CTOCOBYBAaTH OOYHCIIOBAJIbHI MOXJIMBOCTI CY4aCHHUX MOB NPOTPaMyBaHHS Ta BIJIBHOTO
NPOrpaMHOro 3a0e3MedeHHs i yac moOyJ0BH Ta NpH rpadivuHiil Bizyanmi3arii YuCeNbHIX
PO3B’sI3KiB HMOBIPHICHO-CTATHCTUYHUX 3anmad obumcnenHs Lundo (Zipf)-momibrmx
crabinbHUX HerayciBebkux posmonunis Lunda (Zipf), Lunda-Ilapero (Zipt-Pareto),
Hunda-MaunensOpora (Zipf—Mandelbrot), a TakoX 4aCTOTHHX CTaTUCTHYHHUX ITIAXOMIB
ta 3akoHiB Jlotka (Lotka), ITapero (Pareto) 1 Opreru-i-I'accera (Ortega y Gasset) no
HAYKOMETPHYHOI'O OIMHUCY IOCIHIAHULIBKOI MPOAYKTUBHOCTI Ta KOHLIEHTPALIHHO-ANCIEp-
ciifiHoro epekTy HayKOBOI AUHAMIKHY,

Y HCUXOMOMOpHIil cghepi:

® CTyACHT 3aTHUI BUKOHATH Ta OQOPMHTH OOUHCIIOBABbHY JabopaTtopHy podoTy
abo 1HAWBIAyaJbHE PO3PAXYHKOBO-rpadivyHe 3aBHaHHS IMONO MPOrpamMHOi 0OpoOKu
NEBHOrO MAacCHBY 33JaHMX BXITHMX IaHWUX, YHCEIbHOTO BHU3HAYEHHs Ta rpadiuHOi
Bizyasizauii pe3yJbTaTiB PO3B’ s3aHHA HMOBIPHICHO-CTATUCTHYHHUX 337a4 MPHUKJIATHOTO
KOMIT 1oTepHOro MozaemoBanHs Lundo (Zipf)-moxiOHux crabiipHUX HErayCiBCbKUX PO3-
noninie LHunda (Zipf), LHunda-Ilapero (Zipf-Pareto), Lunda-Mannensbpora (Zipf—
Mandelbrot), a Takok YaCTOTHUX CTAaTUCTUYHHMX MmiaxodiB Ta 3akoHiB Jlotka (Lotka),
ITapeto (Pareto) i Opreru-i-I'accera (Ortega y (Gasset), a Takok MPOBECTH IOKJIATHE
YuCeJbHE JOCTIUKEHHS Ta CTAaTHCTHYHO-AMHAMIYHE BHTIYMAUeHHS pPe3yJbTaTIB
PO3paxyHKIB IOI0 HAYKOMETPHUUHOTO OMHCY JOCIITHULIBKOI MPOAYKTUBHOCTI T4 KOHIICH-
TpauiiHO-AUCTIEPCIHHOTO epeKTy HAyKOBOI JUHAMIKH,

YV koenimueniii cpepi:
CTYEHT 31aTHUH

® IPOAEMOHCTPYBAaTH  pPO3YMIHHA  0a30BOi  TEPMIHOJOTIi,  BIANOBIJHOTO
MaTEMaTHYHOT'O Ta KOMIT IOTEPHO-AJITOPUTMIYHOTO (OpMali3My, a TaKOXK HAyKOMETPHUY-
HOI IMIUIEMEHTALlll OCHOBHUX PAHTOBUX CTATHCTUYHUX IMTiAXOMIB Ta 3aKoHiB Llunda (Zipf),
[unda-Manpensbpora (Zipf—Mandelbrot), bpendopna (Bradford), Jleiimkynepa
(Leimkuhler), Jlxuni (Gini), Cs. Martsis-Meprona (St. Matthew—Merton), Menapaa
(Menard), T'inbepra (Gilbert), Boasdppama (Wolfram), Iommepua (Gompertz), Erre
(Egghe), Bea (Ware), a Takox sk ans emnigemiuHux moaenei Jlorku-Bonsreppu (Lotka—
Volterra) y 3acTocyBaHHI 10 3a71a4 HAYKOBOI JTUHAMIKH MOMYJISIII il HAYKOBIIB Ta myOJtiKa-
miit BignosinHo nmo pocmmkeHb Kica (Kiss), Jlangay-Pamonopra (Landau—Rapoport),
Todpmana (Goffman), Hosakoscekoi (Nowakowska), Heini (Daley), Xapmona (Harmon),
Bapbypa-Yrea (Barbour—-Utev), E61 (Abbey), Ixxakkesa (Jacquez), Tak 1 aJist HeeriaeMi-
YHHUX MOJEJEH POCTY 3HAHb Ta 3POCTAHHS KIJIBKOCTI JKYPHAJIBHUX LIUTAT AJIS OIy OJTiKOBa-
HUX HAyKOBUX PYKONHMCIB BIANOBINHO 10 cy4dacHuX poOiT Ilpaiica (Price), Lllunnoscku-
Kpasus (Szydlowski-Krawiez), Canrsana-Karmmiesa (Sangwal—Kashchiev);
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® TMOSICHATH OCHOBHI KOHLENTYaJbHI Ta OOYHMCIIOBAJIbHI NPUHLHIHM PAHTOBUX
CTaTUCTUYHUX TTIAXO/IIB Ta 3aKOHIB, a TAKOXK €11 IEMIYHIX Ta HEeMiAeMIYHUX MOAeeH Cy-
9acHOi HAyKOBOI IWHAMIKHM JUI TOMYJISALIH HAyKOBLIB, aKaJEeMIYHHUX KYPHAIbHHX
nyOuikawLii Ta BiANOBI JHIX HAYKOMETPHYHUX LUTAT OIMyOJIIKOBAHMX XKy PHAIBHUX POOIT;,

®  JIOKJIQJHO NPOIEMOHCTPYBATH MPAKTHYHI 3HAHHS OCHOBHHX €TalliB PO3PaxyHKOBO-
O0YHCITIOBAIEHOI MATEMAaTUYHOI pOOOTH 13 TIOCHI JOBHOTO NMOOY Ay BaHHS SIK PAHTOBHUX CTa-
TUCTHYHUX MOAEJEH, Tak 1 emJAeMIYHUX Ta HEelAeMIYHIX MOAeJNel CydacHO! HayKOBOI
OUHAMIKKA  JUIS  €BOJIFOLII  TMOMyJSiH  HAYKOBLIB, aKaJAEMIYHUX  JKYPHAJbHUX
nyOuikaLii Ta BiANOBI JHIX HAYKOMETPHYHHUX LIUTAT OMyOJIi KOBAHHUX JKyPHAIBHUX POOIT;

® IPOAEMOHCTPYBAaTH  3arajilbHe  pPO3YMIHHA, 1H(pOpPMAITHO-HAyKOMETPHYHE
BUTJIYMA4€HHSI Ta TEXHIYHO-COLIANbHI IMIUTIKALI]l TpadiuHUX Ta YUCEIBHUX PE3YJIbTATiB
nporpaMHoi oOpoOKu sk WMOBIpHICHO-cTaTUCTHUHUX Moaened [{unda (Zipf), Hunda-
MangensOpora (Zipf—-Mandelbrot), Bpendopna (Bradford), Jleiimkynepa (Leimkuhler),
Jlxuni (Gini), C. Martsisi-Meprona (St. Matthew—Merton), Menapna (Menard), I'inGepra
(Gilbert), Boasdppama (Wolfram), 'omnepua (Gompertz), Erre (Egghe), Bea (Ware), Tax i
nerepminictuunnx wmopmenedt Kica (Kiss), Jlangmay-Panomopra (Landau—Rapoport),
Todpmana (Goffman), Hosakoscekoi (Nowakowska), Teini (Daley), Xapmona (Harmon),
Bbapbypa-Yresa (Barbour-Utev), EGi (Abbey), xaxkesa (Jacquez), Ilpaiica (Price),
MIunnoscku-Kpasis (Szydlowski-Krawiez), Canrsana-Kammiesa (Sangwal—-Kashchiev);

® JIOKJIAIHO TIPOAEMOHCTPYBaTH 1H(GOPMALIHHO-TEXHOJIOTIYHI 3HAHHS OO
NPAaKTUYHOTO  BUKOPUCTAHHS  OOYMCIIOBAJIPHUX  MOJMJIMBOCTEH  CyYaCHMX  MOB
MpOrpaMyBaHHs Ta HASIBHOTO BIIKPUTOTO MPOrPaMHOTO 3a0e3MeueHHs sl TOCII XKSHHST
Ta YUCEJILHOTO PO3B’I3YBaHHS 3a/1a4 MPOTpamMHoi 0OpoOKH Ta KOMIT FOTEPHOI Bi3yasi3aii
BHBUYEHOTO KOMILIEKCY SIK HMOBIpHICHO-cTaTUCTHUHUX Monesen Lunda (Zipf), Hunda-
MannensOpota (Zipf—-Mandelbrot), bpendopna (Bradford), Jlefimkynepa (Leimkuhler),
Jlxuni (Gini), C. Marsisi-Meprona (St. Matthew—Merton), Menapna (Menard), I'inGepra
(Gilbert), Boasdppama (Wolfram), I'omnepua (Gompertz), Erre (Egghe), Bea (Ware), Tax i
nerepminictuaanx  mopeneir Kica (Kiss), Jlammay-Pamomopra (Landau—Rapoport),
Topmana (Goffman), Hosakoscekoi (Nowakowska), Jeini (Daley), Xapmona (Harmon),
Bapbypa-Yresa (Barbour-Utev), EGi (Abbey), xaxkesa (Jacquez), Ilpaiica (Price),
IMMunnoscku-Kpasus (Szydlowski-Krawiez), Canrsana-Kamiesa (Sangwal-Kashchiev)
Cy4acHOi HAayKOBOi AWUHAMIKH JJIsI TIOMYJISILM HAayKOBIB, aKaJE€MIYHUX >KYPHAJIbHUX
nyOuikaLii Ta BiAMOBI JHIX HAyKOMETPHUYHHUX LIUTAT OIMyOJIi KOBAHUX Ky PHAIBHUX POOIT;

8 aghexmueniii chepi
CTYAEHT 31aTHUU:

® KPUTHYHO OCMHCJIFOBATH JICKUIWHUN Ta MO3AJEKLIHHUNA HABYAJTbHO-METOIUIHUMA
Marepiaj, apryMEeHTYBaTH Ha OCHOBI BUBUEHOI'O TEOPETUYHOIO MaTepiay, MPaKTHYHO 3a-
CTOCOBYBAaTH OOYHCIIOBAJIbHI MOXJIMBOCTI CY4aCHHX MOB NPOTPaMyBaHHS Ta BIJIBHOTO
NPOTrpaMHOro 3a0e3MedeHHs i yac moOyJ0BH Ta MpH rpadivuHiil Bizyanmi3amii YUCeNbHNX
PO3B’sI3KIB sIK IMOBipHICHO-cTaTUCTHUHUX Mopnened Llunda (Zipf), Hunda-Mannenso-
pora (Zipf—-Mandelbrot), bpendopna (Bradford), Jlefimkynepa (Leimkuhler), Jlxuni
(Gini), Cs. Martsis-Meprona (St. Matthew—Merton), Menapaa (Menard), I'inbGepra
(Gilbert), Boasdppama (Wolfram), 'omnepua (Gompertz), Erre (Egghe), Bea (Ware), Tax i
nerepminictuunux wmopmenedt Kica (Kiss), Jlangay-Panomopra (Landau—Rapoport),
Todpmana (Goffman), Hosakoscekoi (Nowakowska), [eini (Daley), Xapmona (Harmon),
Bbapbypa-Yresa (Barbour-Utev), EGi (Abbey), xaxkesa (Jacquez), Ilpaiica (Price),
Munnoscku-Kpasus (Szydlowski-Krawiez), Canrsana-Kamiesa (Sangwal-Kashchiev)
Cy4acHOi HAayKOBOI AMHAMIKM JUIsl TIOMYJISIIA HAYKOBLIB, aKaAEMIYHUX SKYPHAJIbHUX
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nyOuikaLii Ta BiANOBI JHIX HAyKOMETPHYHHUX LIUTAT OMyOJIi KOBAHHUX JKyPHAIBHUX POOIT;
Y HCUXOMOMOpHiil cghepi:

® CTyACHT 3aTHUH BUKOHATH Ta OQOPMHTH OOUHCIIOBABLHY JabopaTtopHy podoTy
abo 1HAWBIAyaJbHE PO3PAXYHKOBO-TpadivyHe 3aBHaHHS IMOAO0 MPOrpamMHOi 0O0poOKu
MEBHOTO MAaCHBY 3aJaHMX BXIJHHX [aHUX, 4YHCEJbHOIO BH3HA4YeHHs, TIpadidHoOi
Bizyasizauii Ta HAyKOMETPHUYHOIO BUTIIYMAau€HHs Pe3yJIbTaTiB MAIIMHHOTO PO3B’SI3aHHS
K MMOBipHICHO-cTaTuCTHUHUX Monened Llunda (Zipf), Lunpa-Marnensbpora (Ziptf—
Mandelbrot), bpendopna (Bradford), Jlefimxynepa (Leimkuhler), [xuni (Gini), Cs.
Marsis-Meprona (St. Matthew—Merton), Menapna (Menard), Tinbepra (Gilbert),
Bonwsdpama (Wolfram), l'omnepua (Gompertz), Erre (Egghe), Bea (Ware), Tak 1 nerepmi-
nictnunmx wmopenei Kica (Kiss), Jlanmay-Pamonopra (Landau—Rapoport), Todpmana
(Goffman), Hosakoscekoi (Nowakowska), Jleiini (Daley), Xapmona (Harmon), bapOypa-
VYreBa (Barbour—Utev), EG1 (Abbey), Ixakke3a (Jacquez), Ilpaiica (Price), Illunnoscku-
Kpasus (Szydlowski-Krawiez), Canrsana-Karmmiesa (Sangwal-Kashchiev) cydacHoi ¢eno-
MEHOJIOTIYHOI HAYKOBOI TMHAMIKH JJIS TIOMYJIALIH HayKOBLIB, aKaIeMIYHUX JKYPHAIbHUX
nyOuikaLii Ta BiANOBI JHIX HAyKOMETPHYHUX LIUTAT OMyOJ1i KOBAHUX Ky PHAIBHHUX POOIT;,

V koenimueniii cgpepi cTyneHT 30aTHUI:

® TMPONEMOHCTPYBAaTH  pPO3yMiHHS  0a30BOi  TEPMIHOJOri,  BIJAMOBIAHOTO
MaTEMaTHYHOT'O Ta KOMIT IOTEPHO-AJITOPUTMIYHOTO (pOpMali3My, a TaKOXK HAyKOMETPHUY-
HOI IMIUIEeMeHTalli AETePMiHICTHYHOI €KOHOMIKO-IMHAMIYHOI MOJEN HayKOBO-TE€XHIY-
HOTO PO3BUTKY CHCTEMH HayKa-€KOHOMiKa, & TAaKOX IIOB’S3aHUX O3HAYEHb Ta
CHIBBIAHOIIEHb JJIS1 IIBHIKOCTI 3POCTAHHS HAyKOBOI'O 3HAHHS, 3aKOHIB €KCIIOHEHIIIaJb-
HOTO POCTY 3HAHHS B yCTaJleHIH cepl TOCHIKEHHS Ta TOABIHHOTO €KCIIOHEHIIAIBHOTO
3pOCTaHHs y HOBiH cdepi mocmimkerb B podorax bopenmreiina (Borensztein), denpika
(Dedrick), ITonmepa-Barnepa (Popper-Wagner), Menchinna (Mansfield), SA6noHchkoro
(Yablonskii), Ko66a-/yrnaca (Cobb-Douglas), Aynina (Aulin);,

® TMPONEMOHCTPYBAaTH  pPO3YMiHHS  0a30BOi  TEPMIHOJOTi,  BIJAMOBIAHOTO
MaTEMaTHYHOT'O Ta KOMIT IOTEPHO-AJITOPUTMIYHOTO (OpMali3My, a TAaKOK HAyKOMETPHUY-
HOI IMIIeMeHTamli O1JTbII CKJIAJHUX MATEMATHYHHUX CITiBBITHOIIEHD JIsl HACTYITHUX HMO-
BIPHICHO-CTAaTHCTHYHUX MPOLECIB Ta PO3IMOILIIB; TOUKOBOTO MPOLECY, CTOXaCTUYHOTO TO-
YKOBOrO  TNPOILECY,  IyacCOHIBCBKOIO ~ TOYKOBOIO  MpOLECYy,  HEOIHOPIAHOTO
MyaCCOHIBCBKOTO TOUYKOBOTO IPOLECY, ITyaCCOHIBCBKOIO TMpPOLECYy 13 BHUMAIKOBOIO
iHTeHCUBHICTIO (a0o0 moABiHiHO-cToXacTuyHOro mponecy Ilyaccona (Poisson) abo
npouecy Kokca (Cox)), mpouecy FOna (Yule), mpouecy I'piasyna-lOna (Greenwood-Yule)
(a0 ramMma-myacCOHIBCBKOTO  MPOLIECY), y3arajbHEHOTO  3BOPOTHOTO  MPOLECY
Taycca-Ilyaccona (GIGP), npouecy Bapinra (Waring) (a0o HeratuBHOTO OiHOMIAJIBHOTO
npoLecy), ypizanoro npoiecy Bapinra (Waring), 6aratoBumipHoro npornecy Bapinra, a
TaKO)K TAKUX JOAATKOBUX HAYKOMETPUYHHX (PYHKUIN SK QYHKLI] po3NOAly HMOBIPHOCTI
3acrapiBaHHs, PyHKIIT pO3NOALTY cTapiHHA Ta QPYHKIIT 3aCTapiBAaHHS,

® TPOAEMOHCTPYBAaTH  pPO3YMiHHS  0a30BOi  TEPMIHOJIOTi,  BiAMOBIOHOTO
MaTEMaTHYHOT'O Ta KOMIT IOTEPHO-AJITOPUTMIYHOTO (OpMali3My, a TAaKOXK HAyKOMETPHUY-
HOI IMIUIEMEHTAL1 U1 HACTYITHUX HMOBIPHICHO-CTATUCTUYHHUX MoAesiel: (a) HMOBIpHIC-
HUX MOJEJeH sl MeXaHi3MiB reHepauii HaykoBol iH(popwmamii (BiAHmoBiAHO 10 podiT
bapena (Burell), Kokca (Cox), I'panmena (Grandell), Ciuens (Sichel), Ipsina (Irvin)),
(6) #fiMOBIpHICHUX Mozesed mis nyOJiKaiHOi quHaMIKK (BIAMOBIIHO IO JTOCJIJKEHb
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KOna(Yule), Caiimona-bownini (Simon-Bonini), bpayna (Brown), O’Konnena (O’ Connell),
Onnoca (Aldous)); (B) WMOBIpHICHUX MOAENEH M €KCIOHEHIIAIbHOIO POCTY HAYKH;
(r) AIMOBIpHICHHX ~ MOAeJel Ausd KIHIEBOro d4acy poOOTH JOCHIOHWKA  Hax
3aa4aMHu i3 IeBHOI 00JIACTI AOCHIIKEeHb; (1) HMOBIPHICHUX MOJIENeH ISt AMHAMIKU LTUTY -
BAaHHS MHOXMHHM HAyKOBUX CTaTel, omyOJiKOBaHWX OJHOYACHO (BIAMOBIAHO MO POOIT
Penuepa (Redner), Capni (Sarli), Boura (Wang), bapena (Burrell), Erre (Egghe), Pycco
(Rousseau), Kokca-Imama (Cox-Isham), Kinrmena (Kingman), Mikoma (Mikosch),
Timxmu (Tijms), Hanapamxana-Koua (Nadarajan-Kotz), Pocca (Ross)); (e) iMoBipHICHIX
Mozenell s HAayKOBUX OKYPHAJbHHMX IIMTAT 13 JUHAMIKOK TIIOSIBH 3a 3Pa3sKoM
«CIUBMYUX KpacyHby» (BiAmoBimHO 1m0 poOiT BaH Paana (van Raan)); (€) fiMOBipHICHHX
Mozenel 1JIs1 HayKOBUX Ky PHAJIBHHUX LIUTAT 13 AMHAMIKOIO TOSIBU 33 3PA3KOM «IaIat0uNX
3ipok» (BiamosimHo a0 poOiT I'panmena (Grandell), Kmarmena (Klugman), bennera
(Bennet), Paiicca-Tomaca (Reiss-Thomas), bapena (Burrell)); (>x) iMmoBipHICHHX Mozeneit
IUIS CTOXaCTUYHOTO TMPOLECY CTapiHHA Ta CMepTi HaykoBoi iHpopMamii (BiAMOBIIHO IO
pobiT Abnoncekoro (Yablonskii)); (3) WMOBIpHICHHX MOAENEH M HECTallOHAPHUX
NPOIIECIB HAPOIKEHHS SIK JKYPHAJIBHHUX CTAaTeH, Tak 1 HAYKOBUX LUTAT; (1) HMOBIPHICHUX
Mozenel st mpoLeciB emirpanii kBatipikoBaHUX KaapiB («BIATOKY Mi3KiB»); (1) IMOBIp-
HICHHX MOJEJeH sl ypaxyBaHHs Biky nutat (BiamosigHo no poOiT bapena (Burrell)).

® TMOSICHUTH OCHOBHI KOHLIENTYaJIbHI Ta OOYMCIFOBAIbHI MPUHIMITN AETEPMIHICTHY-
HOi €KOHOMIKO-AMHAMIYHOI MOJIEJTl HAYKOBO-TEXHIYHOT'O PO3BUTKY CHCTEMH HayKa-eKOHO-
MiKa, a TAKOXK TIOB’ I3aHUX MPHUKJIAJTHUX MATEMATHYHUX CITiBBITHOIICHD,

® TMOSICHUTH OCHOBHI KOHLIENTYaJIbHI Ta OOYUCIIIOBAIbHI IPUHLMIIHN JJIs1 IPOTrPaAMHOL
00poOku cTaTrcTHYHUX MpoueciB Ta posnoautie [Tyaccona, Kokca, FOna, I'piaeyga-tOmna,
I'aycca-Ilyaccona, Bapinra, a Takok HayKOMETPpUIHHX (YHKIIH pO3MOiTy HMOBIPHOCTI
3acrapiBaHHs, (PyHKIIT pO3NOAiLTY cTapiHHA Ta QYHKIIT 3acTapiBaHHS;

® TMOSICHUTH OCHOBHI KOHIIENITYaJIbHI Ta OOYHMCIIOBAJIbHI MPUHLUIH [T HACTYITHUX
HMOBIPHICHO-CTATUCTUYHUX MOJIENIe CYyYaCHUX HAYKOMETPUYHUX MpoueciB. (a) st
MexaHI3MiB resepanii HaykoBoi iH(popmauii; (0) nns myOnikauiifHoi AuHAMIKY, (B) AJIs
€KCIIOHEHIIAJIbHOTO POCTY Haykw, (T) IJisT KIHIEBOro 4acy poOOTH IOCIHITHUKA HaH
3aa4aMu 13 eBHOI 00JacTi AOCHIKeHb; (1) ISl AMHAMIKH LIUTYBaHHS MHOKHHH HAyKO-
BUX CTared, omyOJiKOBaHWX OAHOYACHO; (€) Ui HAyKOBUX JKYPHAJIbHUX LUTAT i3
IMHAMIKOIO TIOSIBU 32 3pa3KOM «CIUITYMX KPacyHb»; (€) ISl HAyKOBHUX JKypPHAJIbHUX
[UTAT 13 AUHAMIKOK) TMOSIBU 34 3Pa3KOM «IANA0UUX 31pOK»; (K) AN CTOXACTHYHOTO
MPOLIECY CTapiHHS Ta CMEPTI HAyKOBOI iH(opmalii; (3) A HecTaliOHAPHUX MPOLECIB
HAPOJIKEHHS SIK XKy PHAJBHHUX CTaTeH, TaK 1 HAYKOBUX LUTAT; (1) AJIs MPOLECiB eMirpanii
KkBaJi(piKOBaHMUX KaapiB («BIATOKY Mi3KiB»); (1) IJIsl ypaXyBaHHs BIKY JKypPHAJIbHHUX LIUTAT,

® JIOKJIAJHO NMPOAEMOHCTPYBATH 3arajibHe PO3YMIHHS Ta Oe3mocepenHi NMpaKkTHYHI
3HaHHS OCHOBHHX €TaliB pPO3PaxyHKOBO-OOUHCIIOBAJIBHOI MaTeMaTH4HOI pPOOOTH 13
MOCJi JOBHOTO MOOYYBaHHS 1€TEPMIHICTHYHOI €KOHOMIKO-IUHAMIYHOI MOJIeNll HayKOBO-
TEXHIYHOTO PO3BUTKY CHCTEMH HAyKa-€KOHOMiKa, & TAKOX MPUKJIAJTHOTO MaTEMAaTUIHOTO
oOYHCIIeHHs TIOB’ s3aHNX (PEHOMEHOJIOTIYHHUX CHIBBIAHOMIEHD JJIsl IIBUIKOCTI 3POCTaHHS
HAYKOBOT'O 3HAHHSI, 3aKOHIB €KCIOHEHIIAIbHOIO POCTY HOBOT'O 3HaHHS B yCTaseHi#l chepi
HAYKOBO-TEXHIYHOTO JOCIIDKEHHS Ta MOABIHHOTO €KCIOHEHIIAIbHOTO 3pOCTAHHS HOBHX
3HaHb Y HOBIH cepl HAyKOBUX HOCHIIKEHb;

® JIOKJIQJHO NPOIEMOHCTPYBATH MPAKTHYHI 3HAHHS OCHOBHHX €TalliB PO3PaxyHKOBO-
00YHCITIOBAIEHOI MATEMATHYHOI pOOOTH 13 OCIIOBHOI 00pOoOKH, MO0y yBaHHS Ta Bi3ya-
Ji3amii OLIbII CKJIAJHUX MAaTEMATUYHHUX CIiBBIJHOIIEHb JJII CTATUCTHYHUX MPOLECIB Ta
posnoxinie [lyaccona, Kokca, FOna, I'pinByna-lOna, ["aycca-Ilyaccona, Bapinra, a Takosx
HAyKOMETPHYHUX (PyHKIIH po3noziry HMOBIPHOCTI 3acTapiBaHHsl, PyHKIIT po3noaiy cra-
piHHs Ta QYHKIIT 3acTapi BAaHHS HAYKOBOI iH(OpMAILIii;
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® JIOKJIQJHO NPOEMOHCTPYBATH MPAKTHYHI 3HAHHS OCHOBHHX €TalliB PO3PaxyHKOBO-
O0YHCITIOBAIBHOI MaTEMAaTUYHOI POOOTH 13 MOCIIAOBHOTO OOy 1y BaHHS HACTYITHUX HMO-
BIPHICHO-CTaTUCTHYHUX MOZeNel: (a) aAns MeXaHi3MiB reHepanii HayKoBOi 1H(popmaii;
(0) nmnsa nyOmikauiiHoi nWHAMIKM, (B) Ui €KCIIOHEHLIAJIBHOTO pOCTYy HAyKU,;
(r) mis kiHOEBOro wacy poOOTH MAOCHIIHMKA HAA 3aJadaMu 13 TeBHOI oOjacTi
TOCHII’KEeHb; (1) A IMHAMIKY [IUTYBAaHHS MHOXXMHU HAyKOBHX CTaTeH, oryOiiKOBaHUX
OITHOYACHO; (&) JIsl HAyKOBUX *KYPHAIBHHX [UTAT 13 TUHAMIKOFO MMOSIBH 32 3Pa3KOM «CILISI-
YUX KpacyHb»; (€) AN HAYKOBUX JKyPHAJIbHUX IIUTAT 13 AMHAMIKOI TIOSBH 34
3pa3KoM «MaJaro4Mx 3ipok»; (K) I CTOXAaCTHYHOTO NPOLECY CTapiHHSI Ta CMEpTI
HAyKOBOi 1H(popManii; (3) AN HECTALIOHAPHHUX MPOLIECIB HAPOMKEHHS SIK Ky pPHAJIBHUX
cTaTell, Tak 1 HAyKOBUX LUTaT; (M) Iy TpoueciB emirpanii kBasi¢iKOBaHUX KaapiB
(«BiATOKY Mi3KiBY); (1) ANl ypaxyBaHHS BIKY JKypHAJIbHUX LIUTAT;

® TMPOAEMOHCTPYBAaTH  3arajilbHe  pPO3YMIHHA, 1H(pOpPMAITHO-HaAyKOMETPHYHE
BUTJIYMA4€HHSI Ta TEXHIYHO-COLIAIbHI IMIUTIKALI] TpadiuHUX Ta YUCEIBHUX PE3YJIbTATiB
pOorpaMHoi 0OPOOKHU AeTepMiHICTHYHOI €KOHOMIKO-IMHAMIYHOI MOJIENl HayKOBO-TE€XHIY-
HOTO PO3BUTKY CUCTEMHU HayKa-€KOHOMIKA,

® TMPOAEMOHCTPYBAaTH  3arajilbHe  pPO3YMIHHA, 1H(OpPMAIHO-HAyKOMETPHYHE
BUTJIYMA4€HHSI Ta TEXHIYHO-COLIAIbHI IMIUTIKALI] TpadiuHUX Ta YUCEIBHUX PE3YJIbTATiB
nporpaMHoi 0OpoOKH OlJTbII CKIIATHUX MATEMATUYHIX CITiBBiTHOIIEHB JJIsi CTATUCTUYHIX
npoueciB Tta po3noaiis Ilyaccona, Kokca, FOna, I'pinByna-lOna, TI'aycca-Ilyaccona,
Bapinra, a TakoX HayKOMETPUYHUX (YHKLIH PO3MOAiJNy HMOBIPHOCTI 3acTapiBaHHS,
¢byHKUli po3noainy cTapiHHs Ta QyHKLIT 3acTapiBaHHS HAyKOBOI 1HpopMaii;

® TMPOAEMOHCTPYBAaTH  3arajilbHe  pPO3YMIHHA, 1H(pOpPMAITHO-HAyKOMETPHYHE
BUTJIYMA4€HHSI Ta TEXHIYHO-COLIANbHI IMIUTIKALI] TpadiuHUX Ta YUCEIbHUX PE3YJIbTATiB
nporpaMHoi 0OpoOKM HACTYIMTHUX HMOBIPHICHUX Mopeneil: (a) ans MexaHi3MiB reHepauii
HaykoBoi 1H(popmauii; (0) ans myOmikawiiiHOl nuHAMIKH, (B) AJIST €KCIIOHEHLIAIBbHOTO
pocTy Haykw, (T) IJisl KIHIEBOTO 4acy poOOTH MOCIITHUKA HAJl 3a1a4aMH 13 TeBHOI 00J1acTi
TOCHIIKEeHb; (1) A IMHAMIKY [IUTYBAaHHS MHOXXMHU HAyKOBHX CTaTeH, oryOJiKOBaHUX
OHOYACHO, (€) AN HAayKOBHX JKyPHAJIBHUX LUTAT 13 AMHAMIKOIO IOSIBH 3a 3pPa3KOM
«CIUBMYUX KpacyHb»; (€) VI HAYKOBUX JKYPHAJIBHUX LUTAT 13 JUHAMIKOK TIOSBU 34
3pa3KoM «MaJar4Hx 3ipok»; (K) I CTOXAaCTHYHOTO MPOLECY CTapiHHS Ta CMEpTI
HAayKOBOi 1H(popManii; (3) AN HECTaLlOHAPHHUX MPOLIECIB HAPOMKEHHS 5K JKypPHAJIbHHUX
cTaTell, Tak 1 HAyKOBUX LUTaT; (M) I TpoueciB emirpauii kBasi(iKOBaHUX KaapiB
(«BiATOKY Mi3KiBY); (1) AN ypaxyBaHHS BIKY JKypHAJIbHUX LIUTAT;

® JIOKJIAIHO TIPOAEMOHCTPYBaTH 1H(GOPMALIHHO-TEXHOJIOTIYHI 3HAHHS  IOAO
NPUKJIAHOTO MaTEMaTHYHOTO BUKOPUCTAHHS OOYHMCIIOBAIBHUX MOXKIIUBOCTEH Cy4acHUX
MOB TPOTPaMyBaHHS Ta HASIBHOTO BiJKPHUTOTO MPOTrPAMHOTO 3a0€3MEeUeHHs IS IKiCHOTO
TOCIIIPKEHHS Ta YHCEIBHOTO PO3B’SI3yBaHHS NMPAKTUYHUX 3a7a4 mporpamaoi o0pobku ta
KOMIT IOTEPHOI Bi3yasli3arii pe3yJbTaTiB akay3aJlbHOTO MOAEIIOBAHHS PEXUMIB (PYHKIIIO-
HYBAaHHS BUBYEHOI JETEPMIHICTUYHOI €KOHOMIKO-IMHAMIYHOI MOJAEN HayKOBO-TEXHIY-
HOT'O PO3BUTKY CHCTEMH HayKa-€KOHOMIKa, & TAKOXK MOB’ I3aHUX CITi BBITHOLIEHb JJIsI IBU-
IKOCTI 3POCTaHHS HAyKOBOTO 3HAHHS, 3aKOHIB E€KCIIOHEHLIAJbHOTO pPOCTy 3HAHHS B
ycTasieHil cepl HayKOBO-TEXHIYHOTO JAOCHIIKEHHS Ta MOABIHHOTO €KCIOHEHIIATbHOTO
3pOCTaHHs HAYKOBUX 3HaHb Y HOBIH cdepl DOCITIIKEHb;

® JIOKJIAIHO TPOAEMOHCTPYBATH 1H(GOPMALIHHO-TEXHOJIOTIYHI 3HAHHS OO
NPAaKTUYHOTO  BHUKOPUCTAHHS  OOYMCIIOBAJIPHUX  MOJMJIMBOCTEH  Cy4aCHMX  MOB
MpOrpaMyBaHHs Ta HASIBHOTO BIIKPUTOTO MPOrPaMHOTO 3a0e3MeueHHs sl TOCII KSHHSI
Ta YUCEJbHOTO PO3B’ I3yBaHHS 3a71a4 MPOrpaMHOl 0OpOOKH Ta KOMIT FOTEPHOI Bi3yasi3aril
BHUBYEHOTO KOMITJIEKCY OlJIbIN CKJIQTHUX MATEeMAaTUYHHUX CITiBBIIHOIICHDb IJII CTATHCTHY-
HuX npouecis Ta posnoautie Ilyaccona, Kokca, FOna, I'pineyna-FOna, I'aycca-Ilyaccona,
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Bapinra, a Takox HayKOMETPUYHUX (PYHKUIH PO3MOAiNy HMOBIPHOCTI 3acTapiBaHHS,
¢byHKUii po3moainy cTapiHHs Ta QyHKLIT 3acTapiBaHHS HAyKOBOI iH(pOpMaii;

® JOKJAQJAHO TPOAEMOHCTPYBaTH 1H(POPMALIHHO-TEXHOJOTIYHI 3HAHHS  LIOJ0
NPAaKTUYHOTO  BUKOPUCTAHHS  OOYMCIIOBAJIPHUX  MOMJIMBOCTEH  CyYaCHMX  MOB
NPOTrpaMyBaHHS Ta HASBHOIO BIAKPUTOrO MPOrPaMHOro 3a0e3MeUeHHs Al JOCTIKEHHS
Ta YUCEJIbHOTO PO3B’I3YBaHHS 3a/1a4 MPOTrpamMHoi 0OpOOKH Ta KOMIT FOTEPHOI Bi3yasm3arii
BUBYEHOT'O KOMIUIEKCY HACTYITHUX HMOBIPHICHO-CTATUCTUYHHUX MOAENEH: (a) Ui MexXaHi-
3MiB reHepaii HaykoBoi iHpopmaii; (0) mia myOmkamiitHol AuHAMIKY, (B) U1l €KCIIOHE-
HIIAJBHOTO POCTY HAykKH, (T) A KIHIIEBOTO 4Yacy poOOTH NOCHITHHMKA HAll 3aJav4aMH i3
NeBHOI 00JacTi JOCTIKEeHb; (1) ISl TUHAMIKM LIMTYBAaHHS MHOKMHU HAayKOBHX CTaTew,
ory OJ1iKOBaHUX OJJTHOYACHO; (€) ISl HAyKOBUX JKyPHAJIBHUX LIUTAT 13 JUHAMIKOO TTOSIBH 32
3pa3KOM «CIUITYUX KPacyHb», (€) Uil HAyKOBHUX JKYPHAJIBHHX LUTAT 13 JUHAMIKOIO
MOSIBU 32 3Pa3KOM «IAAr04MX 31pOK»; () IUII CTOXAaCTHYHOI'O TPOLECY CTapiHHS Ta
cMepTi HaykoBoi 1H(popMarii, (3) AN HECTallOHAPHHUX TMPOLECIB HAPOIKEHHS SIK
JKYPHAJBHHUX CTaTeH, Tak 1 HAYKOBUX LUTAT; (M) IS IPOLECiB eMirparii kBaji(ikoBaHNX
KaapiB («BIATOKY Mi3KiBY); (1) Il ypaxyBaHHs BIKY JKypHAJIbHUX LIUTAT;

8 aghexmueniii chepi
CTYJEHT 34aTHUI:

® KPUTHYHO OCMHCJIFOBATH JICKUIWHUN Ta MO3AJEKLIHHUNA HABYATbHO-METOIUIHUMA
Marepiaj, apryMEeHTYBaTH Ha OCHOBI BUBUEHOI'O TEOPETUYHOIO MaTepiay, MPaKTHYHO 3a-
CTOCOBYBAaTH OOYHCIIOBAJIbHI MOXJIMBOCTI CY4aCHHX MOB NPOTPaMyBaHHS Ta BIJIBHOTO
MPOTrpaMHOro 3a0e3MedeHHs i yac moOyJoBH Ta MpH rpadivuHiil Bizyanmi3amii YuCeNbHNIX
PO3B’sI3KiB BUBUEHOI AETEPMIHICTHYHOI €KOHOMIKO-JUHAMIYHOI MO HayKOBO-TEXHIU-
HOT'O PO3BUTKY CHCTEMH HayKa-€KOHOMIKa, & TAKOXK MOB’ I3aHUX CITi BBIIHOLIEHb 1JIsI IBU-
IKOCTI 3pOCTaHHSI HOBOTO HAYKOBOT'O 3HAHHS IS PI3HUX €TallB HAyKU,;

® KPUTHYHO OCMHCJIFOBATH JICKUIWHUN Ta MO3AJEKLIHHUNA HABYATIbHO-METOIUIHUMA
Marepiaj, apryMEeHTYBaTH Ha OCHOBI BUBUEHOI'O TEOPETUYHOIO MaTepiaiy, MPaKTHYHO 3a-
CTOCOBYBAaTH OOYHCIIOBAJIbHI MOXJIMBOCTI CY4aCHHX MOB NPOTPaMyBaHHS Ta BIJIBHOTO
MPOTrpaMHOro 3a0e3MeueHHs i yac moOyJOBH Ta MpH rpadivuHiil Bizyanmi3amii YuCeNbHIX
PO3B’sI3KIB 337144 MPOrpaMHOi 0OpOOKH Ta KOMIT FOTEPHOI Bi3yatizallii BUBYEHOTO KOMILJIe-
KCy OlJTbIN CKJIATHUX MAaTEMATHYHUX CITiBBITHOILICHD JJIsl CTATHCTUYHHX MPOLECIB Ta PO3-
nomimB Ilyaccona, Kokca, FOma, I'piuByma-FOnma, T'aycca-Ilyaccona, Bapinra, a
TAKO)K HAyKOMETpHYHHX (yHKUIH po3moailly HMOBIPHOCTI 3actapiBaHHs, (yHKIII
po3mnoziTy cTapiHHs Ta QyHKIIi 3acTapiBaHHs HAYKOBOI 1H(pOpMaIii,

® KPUTHYHO OCMHCJIFOBATH JICKUIWHUN Ta MO3AJEKLIHHUNA HABYAIbHO-METOIUIHUMA
Marepiaj, apryMEeHTYBaTH Ha OCHOBI BUBUEHOI'O TEOPETUYHOTO MaTepiaiy, MPaKTHYHO 3a-
CTOCOBYBAaTH OOYHCIFOBAJIbHI MOXJIMBOCTI CY4aCHHUX MOB NPOrPaMyBaHHS Ta BIJIBHOTO
MPOTrpaMHOro 3a0e3MedeHHs i yac moOyJoBH Ta NpH rpadivuHiil Bizyanmi3amii YUCeNbHNX
PO3B’SI3KIB BUBYEHOTO KOMIUIEKCY HACTYITHUX HMOBIPHICHO-CTATUCTHYHUX MOJENEH:
(a) nna mexani3miB resepanii HaykoBoi iHpopmauii; (6) mns myOnikamiiHOI AMHAMIKY,
(B) i1 eKCTIOHEHLII AJTLHOTO POCTY HAYKH; (T) ISt KIHIIEBOTO 4acy poOOTH AOCHITHUKA HAJ
3amayaMu 13 meBHOI 00JacTi AOCHIIKEHb, () AN IUHAMIKM LUTYBAaHHS MHOXXHHH
HAYKOBUX CTaTel, onmyOiiKOBaHUX OXHOYACHO; (€) AJI HAYKOBUX JKYPHAJIbHUX LIUTAT 13
IMHAMIKOIO TIOSIBU 32 3pAa3KOM «CIUITYMX KPacyHb»; (€) ISl HAyKOBHUX JKypPHAJIbHUX
[UTAT 13 AUHAMIKOK) TMOSIBU 34 3Pa3KOM «IANal0uuX 31pOK»; (k) AN CTOXAaCTHYHOTO
NpOIIeCy CTapiHHA Ta CMEPTI HayKOBOI iHpopMarii; (3) I HeCTaliOHApHUX MPOLECIB Ha-
POIKEHHS SIK JKYpPHAJbHUX CTaTel, Tak 1 HAyKOBUX LUTAT, (M) AJISA MPOLECIB emirpamii
KBaJi(piKOBaHMUX KaapiB («BIATOKY Mi3KiB»); (1) IJIsl ypaXyBaHHs BIKY XKy pPHAJIbHHX LIUTAT,
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Y HCUXOMOMOpPHIil cghepi:

® CTyJEHT 3aTHUI BUKOHATH Ta OQOPMHUTH OOUHCIIOBABLHY JabopaTtopHy podoTy
abo 1HAWBIAyaJbHE PO3PAXYHKOBO-rpadivyHe 3aBHaHHS IMONO MPOrpamMHOi 0OpoOKu
NEBHOIO MAaCHBY 3aJaHMX BXIOHUX [aHWUX, YHCEJIbHOrO BH3HA4YeHHsA, TrpadivyHoi
Bizyasizauii Ta HAyKOMETPHUYHOIO BHTJIyMAuUEHHs PE3yJIbTaTiB MALIUHHOTO PO3B’sI3aHHS
BUBYEHOI JIETEPMIHICTUYHOI E€KOHOMIKO-AMHAMIYHOI MOJeNl HayKOBO-TEXHIYHOTO
PO3BUTKY CUCTEMH HayKa-€KOHOMIKA, & TAKOXK OB’ SI3aHUX CIT1BBI JHOLIEHD JIS IIIBUIKOCTI
3pOCTaHHs yCTAJICHOTO Ta HOBOT'O HayKOBOTO 3HAHHS,

® CTyACHT 3[aTHUI BUKOHATH Ta OQOPMHTH OOYHCIIOBABLHY JabopaTtopHy podoTy
abo 1HAWBIAyaJbHE PO3PAXYHKOBO-TpadivyHe 3aBHaHHS IMOAO MPOrpaMHOi 0OpoOKU
NEBHOIO MAaCHBY 3aJaHMX BXIOHUX [aHHUX, YHCEJIBHOrO BH3HA4YeHHsA, TrpadidyHoi
Bizyastizauii Ta HAyKOMETPHUYHOIO BUTIIyMAUeHHs PE3yJIbTATIB MALIMHHOTO PO3B’sI3aHHS
OLTBII CKJTATHUX MAaTEMATHYHUX CITiBBITHOIICHD JUIsI CTATUCTHYHUX MPOLIECIB Ta PO3MOIi-
niB Ilyaccona, Kokca, HOma, I'pimByna-lOma, T'aycca-Ilyaccona, Bapinra, a Takox
HAyKOMETPHYHUX (PyHKLIH po3noziry HMOBIPHOCTI 3acTapiBaHHs, PyHKLIT po3moaiy cra-
piHHS Ta QyHKLI{ 3acTapiBaHHS HAyKoBOI 1H(pOpMarii;

® CTyJCHT 3aTHUI BUKOHATH Ta OQOPMHTH OOUHCIIOBABbHY JabopaTtopHy podoTy
abo 1HAUWBIAyaJbHE PO3PAXYHKOBO-TpadivyHe 3aBHaHHS IMONO MPOrpamMHOi 0OpoOKu
NEBHOIO MAaCHBY 3aJaHMX BXIJHUX JAHUX, YHCEJIBHOrO BH3HA4YeHHs, TrpadidyHoi
Bizyasizauii Ta HAyKOMETPHUYHOIO BUTJIyMAUeHHs PE3yJIbTAaTiB MALIMHHOTO PO3B’sI3aHHS
HACTYITHUX WMOBIPHICHO-CTATUCTHYHUX Mozenei: (a) uid MexaHi3MiB reHepauii
HaykoBoi iHpopMmarii; (0) mis myOmikauiiHoi muHAMiKK, (B) AN €KCIOHEHILAIbHOTO
pocty Hayku; (T) Ay KIHIEBOrO 4acy poOOTH MOCHITHUKA Haj 3aJadaMHd 13 TMEBHOI
oOmacTi IOCHiKeHb, () IJIs1 OUHAMIKM IIMTYBaHHS MHOXMHH HAyKOBHX CTaTei,
o1y OJ1iKOBaHUX OJJTHOYACHO; (€) 1151 HAYKOBUX Ky PHAJIBHHUX LIUTAT 13 TUHAMIKOIO TIOSIBU 32
3pa3KOM «CIUTSTYUX KpacyHby; (€) AN HAyKOBUX Ky PHAJIBHHUX LIUTAT 13 TUHAMIKOIO TTOSIBU
3a 3pa3KOM «IAQAa04YuX 31poK»; (3K) AJsl CTOXACTUYHOTO IMPOLIECY CTApPiHHS Ta CMEPTI
HAyKOBOi 1H(popManii; (3) AJs HECTALIOHAPHUX MPOLECIB HAPOMKEHHS SIK JKypPHAJIBHUX
cTaTel, Tak 1 HAyKOBUX LUTaT; (M) I TpoueciB emirpanii kBasi¢iKOBaHUX KaapiB
(«BiaTOKY Mi3KiBY»); (1) ANl ypaxyBaHHS BIKY KYPHAJbHUX IUTAT;

YV koenimueniii cpepi:
CTYEHT 31aTHUH

® IPOAEMOHCTPYBAaTH  pPO3YMIHHA  0a30BOi  TEPMIHOJOTIi,  BIANOBIJHOTO
MaTEMaTHYHOT'O Ta KOMIT IOTEPHO-AJITOPUTMIYHOTO (OpMali3My, a TAaKOK HAyKOMETPHUY-
HOI IMITJIEMEHTalli SIK Y 3a/1a4aX CTATUCTUYHOTO MOJEINIOBAHHS HAYKOMETPUYHHUX MPOLe-
CiB JKypHaJIbHOTO IUTyBaHH:: (a1) h-iHaekcy L'ipma (Hirsch) i3 3acTocyBanHsaM po3noainy
ITapero (Pareto) BianosigHo 10 podboTu I nenzens (Glanzel), (61) A-ianexcy I'ipma (Hirsch)
13 3aCTOCYBaHHSM EKCTPEMAaJbHOTO 3Ha4eHHs 7-i xapakrepuctuku ['ymbens (Gumbel),
(61) h-ianexcy I'ipma (Hirsch) i3 3acrocysannsim posnoainy Ipaiica (Price); (1) A-iHnekcy
lNpma (Hirsch) 13 3aCTOCYBaHHIM po3noiTy ITyaccona (Poisson);
(01) 06pobku 610TIOMETPUYHNX TAHHUX 13 3aCTOCYBAHHSIM y3arajlbHEHOTO 3BOPOTHOTO PO-
snoniny laycca-Ilyaccona (GIGP=Generalized Inverse Gaussian—Poisson Distribution),
TaK 1y 3a/1a4ax Bapiani iHOTO MOJEIFOBAHHS HAyKOBOI MPOAYKTHUBHOCTI: ((2) BapialiiHOTO
xapaktepy JiHrBictmyHoro 3akony Ilunda (Zipf), (62) BapiaumiiiHOoro mnpuHIUIY
Bbonbumana (Boltzmann) 10 CTaTUCTUYHOrO OMHMCY 3YCHILISL HAyKOBLS 32 SOIOHCHKUM
(Yablonsky); (62) HaykoMeTpH4YHOI YMOBH CTAaTUCTHYHOI pIBHOBard, iH(popmawuiiHoi
eHTporIii, iHpopMaLiHHOI « TeMIepaTypu» Ta )KypPHAIbHOI Iy OJTiKaLi HHOI HMOBIPHOCTI JJIsI
TEPMOIMHAMIYHOI CHCTEMH «IOCHITHUK-HAyKOBAa OPTaHi3awisy 31 CTATUCTUYHOI MEXaHi-
k010 3a 3akoHoM I{unda-Ilapero (Zipf-Pareto);
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® TMOSICHATH OCHOBHI KOHLENTyaJIbHI Ta OOYMCIIOBAJIbHI MPUHLMIN SIK Y 3a7a4dax
CTATUCTHUYHOT'O MOJENIOBAHHS HAyKOMETPHUYHHUX MPOLECIB KYPHAJIBHOTO LHUTYBAHHA 13
3aCTOCYBaHHSIM A-iHaekcy lipina, Tak 1 y 3aadax BapiamiifHOrO MOAEIOBAHHS MPOLIECIB
HAYKOBOi €(pEKTUBHOCTI Ta MPOAYKTUBHOCTI CHCTEMH «IOCJIIHUK-HAYKOBA OPraHi3arLism;

® JIOKJIQJHO MPOAEMOHCTPYBATH NMPAKTUYHI 3HAHHS Ta PO3YMIHHSI OCHOBHHUX €TaIliB
PO3paxyHKOBO-O0UYHCIIOBATBHOI MaTeMaTHYHOI poOOTH 13 MOCHIIOBHOrO MOOYyBaHHS
NPUKJIAJHAX MaTeMaTHYHUX MOJeNeH sK y 3ajadax CTATUCTUYHOIO MOJIENFOBAHHS
h-inpexcy lipma ans SKypHaJIBHOrO IMTYBAHHA, Tak 1 y 3agadax BaplawiifHOro
MOJIETFOBAHHST HAYKOBOI IPOAYKTUBHOCTI Ta €()eKTUBHOCTI JOCTITHUKA Ta OpraHi3alii;

® IPOAEMOHCTPYBAaTH  3arajibHe  pPO3YMIHHA, 1H(pOpPMAITHO-HAyKOMETPHYHE
BUTJIYMA4€HHSI Ta TEXHIYHO-COLIANbHI IMIUTIKALI]l TpadiuHUX Ta YUCEIBHUX PE3YJIbTATiB
nporpamMHoi 0OpoOKM sIK HMOBIpHICHO-CTaTUCTHUHUX Mopenei Ilapero, ['ymOGens,
Ipaiica, Ilyaccona, I'aycca-Ilyaccona nnst A-ingexcy Iipina, Tak 1 BapiamiiiHuX Monenei
Hunda, Hunda-ITapero, bonbumana Ta AGIOHCHKOTO IUIsI HAYKOBOI «TEPMOTUHAMIKID
iH(pOpMaIiifHOI CHCTEMH «HAYKOBELIb-HAYKOBA OpTaHi3allisy;

® JIOKJIAIHO TIPOAEMOHCTPYBATH 1H(GOPMALIMHO-TEXHOJIOTIYHI  3HAHHS  MIOAO
NPAaKTUYHOTO  BUKOPUCTAHHS  OOYMCIIOBAJIPHUX  MOMJIMBOCTEH  CyYaCHMX  MOB
MPOrpaMyBaHHs Ta HASIBHOTO BIIKPUTOTO MPOrPaMHOTO 3a0e3MeueHHs sl TOCIIKSHHSI
Ta YUCEJbHOTO PO3B’ I3yBaHHS 3a71a4 MPOrpaMHOl 0OpOOKH Ta KOMIT FOTEPHOI Bi3yasi3aril
BUBYCHOTO KOMIUIEKCY $IK HMOBIPHICHO-CTAaTUCTHYHHX Moxeneit Ilapero, I'ymbens,
Ipaiica, Ilyaccona, I'aycca-Ilyaccona nns A-ingexcy Iipina, Tak 1 BapiamiitHux Monenei
Hunda, Hunda-ITapero, bonbumana Ta SAGIOHCHKOTO Ui HAYKOBOI «TEPMOIMHAMIKID
iH(pOpMaIiifHOI CHCTEMH «HAYKOBELIb-HAYKOBA OpraHi3allisy;

8 aghexmueniii chepi
CTYAEHT 31aTHUU:

® KPUTHYHO OCMHCJIFOBATH JICKUIWHUN Ta MO3AJEKLIHHUNA HABYATHHO-METOIUIHUMA
Marepiaj, apryMEeHTYBaTH Ha OCHOBI BUBUEHOI'O TEOPETUYHOIO MaTepiaiy, MPaKTHYHO 3a-
CTOCOBYBAaTH OOYHCIIOBAJIbHI MOXJIMBOCTI CY4aCHHX MOB NPOTPaMyBaHHS Ta BIJIBHOTO
MPOTrpaMHOro 3a0e3MedeHHs i yac moOyJOBH Ta NpH rpadiyuHiil Bizyanmi3amii YUCeNbHNX
pPO3B’sI3KIB  SIK HMOBIpHICHO-cTaTUCTHYHMX Moxenei Ilapero, I'ymbens, Ilpaiica,
Ilyaccona, I'aycca-Ilyaccona nns h-iapexcy lipma, Tak 1 Bapiamiiinux monenen Liunda,
Hunda-ITapero, bonpimana Ta 0710HCHKOrO 111 HAYKOMETPUYHO! « TEPMOJUHAMIKI» 1H-
(dbopMaLiiHOI CHCTeMH «HAyKOBEI[b-HAYKOBA OPTaHI3allisy,

Y HCUXOMOMOpHiil cghepi:

® CTyACHT 3MaTHUH BUKOHATH Ta OQOPMHTH OOUHCIIOBANIbHY JabopaTtopHy podoTy
abo 1HAUWBIAyaJbHE PO3PAXYHKOBO-rpadivyHe 3aBHaHHS IIONO0 MPOrpaMHOi 0OpoOKu
NEBHOIO MAaCHBY 3aJaHMX BXIOHMX [aHHUX, YHCEJIBHOrO BH3HAuYeHHsA, TrpadivyHoi
Bizyasizauii Ta HAyKOMETPHYHOIO BUTIIyMAau€HHs Pe3yJIbTaTiB MALIUHHOTO PO3B’sI3aHHS
SIK UIMOBIpHICHO-cTaTHCTHYHUX Moneneit [lapero, ['ymOens, paiica, Ilyaccona, I'aycca-
Ilyaccona mns h-iapexcy lipmma, tak 1 Bapiauiiinnx mogpeneit Llunda, Lunda-Ilapero,
Bbonbumana Ta SAI6MOHCHKOTO Ui HAYKOBOI «TEPMOAMHAMIKI iH(GOpPMAIIHHOI CUCTEMHU
«HayKOBELb-HAyKOBA OpTraHi3arlisy;

YV koenimueniii cpepi:
CTYAEHT 31aTHUH

® TMPOAEMOHCTPYBATH PO3YMiHHS 0A30BOi TEPMIHOJIOTII, BIMOBITHOTO MPHUKJIATHOTO
MaTEMaTHYHOT'O Ta KOMIT IOTEPHO-AJITOPUTMIYHOTO (OpMali3My, a TAaKOXK HAyKOMETPHUY-
HOi IMIUIEMEHTauli y HacCTYNMHHUX 3ajadax HMOBIPHICHO-CTATUCTHYHOTO MOJEIIOBAHHS
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(a) HAYyKOMETPUYHUX TMPOLECIB €BOJIIOLI] HAYKOBOI MPOAYKTUBHOCTI Ta Kap €PHOTO PyXy
HAYKOBILS Y AOCHITHUIBKIA CHIJIBHOTI PI3HOTO BIKY i3 3aCTOCYBaHHSM PiBHSHHS THUITY
Doxkkepa-Ilnanka (Fokker-Planck) BignosimHo 1o podiT Pomanosa-Tepexosa (Romanov-
Terekhov), (0) BIUIMBY YHCENBHOCTI IOCTIAHHIIBKOI CIIJIBHOTH Ha €()eKTHUBHICTH
PO3B’s13aHHS OLIBILI CKJIAQJHUX HAYKOBHX MNpoOJjeM BIAMOBIZHO M0 poldiT SAOmoHchKOrO
(Yablonskii), Baruepa-Jletinecnopda (Wagner-Leydesdorff), Crixse (Stichweh) nns
CKJIAHOCTI HAyKOBOI oprasi3amii; (B) OLIHKHU SIKOCTI TAKUX JUCKPETHUX HAYKOMETPUYHHX
MPOLIECIB K penakiliitHa podOoTa Ta AKTHBHICTh PELIEH3€HTA, & TAKOXK MOIIUPEHHS CUTHAJII B
yIPaBJIiHHA Y HAYKOMETPHYHHUX MPOLECaX Cy4aCHOTO HAyKOBOTO MEHEIKMEHTY B PaMKax
3aCTOCYBaHHs OlHAPHUX perpeciiiHIX MoJeNeH, JoriT-Moienel, MoAeNel MOPSIKOBOI pe-
rpecii, perpeciiinoi mozaeni [lyaccoHa Ta y3aranpHeHOro posnozaity [{umnda ans nporpam-
HOi 0OpOOKU KaTeropiiHO-sIKICHUX Ta JUCKPETHUX JaHWX BiAMOBIAHO A0 poOiT Jlemmaxra-
Enrensca (Deschacht-Engels), Ban lanena-Xenkenca (Van Dalen-Henkens), ®ennepke
(Fedderke), Pokaua (Rokach), €Hcena (Jensen), Bakkapi (Vakkari), Earensca (Engels),
Cina (Sin), A60aci (Abbasi), Bonrepca (Walters), bopamana-/laniens (Bornmann-Daniel),
a Takox bapskaka-Po6incona (Barjak-Robinson);

® TOSICHUTH OCHOBHI IMPUHIMITN CTATUCTHYHOTO MOAEIFOBAHHS [UIs (2) HAYKOMETPH-
YHUX TPOLECIB €BOJIIOLII HAayKOBOI NMPOAYKTHUBHOCTI Ta Kap €PHOrO PyXy HAyKOBI,
(6) BITMBY YHCETBHOCTI TOCIITHUIBKOI CIIJTPHOTH Ha €(DEeKTUBHICTh PO3B’sI3aHHS 3a/1a4,;
(B) AMCKPETHUX HAYKOMETPUYHHX MPOLIECIB AKTUBHOCTI PENAKTOPIB Ta PELIEH3CHTIB;

®  JIOKJIQJHO NMPOEMOHCTPYBATH MPAKTHYHI 3HAHHS OCHOBHHX €TalliB PO3PaxyHKOBO-
O0YHCITIOBAIHOI MaTEMAaTUYHOI POOOTH 13 MOCIIAOBHOTO MO0y 1y BaHHS HACTYITHUX HMO-
BIPHICHO-CTaTUCTHYHUX MOJIENEH: (a) HAy KOMETPUYHHX MPOLIECi B €BOIFOLi HAYKOBOI ITPO-
OyKTUBHOCTI Ta Kap €pHOro pyxy HaykoBus 3a PomaHoBuM-TepexoBum Ta DOKKEpOM-
Inankom, (6) BIUIMBY YHCENBHOCTI MAOCTIIHULBKOI CHIJIBHOTH HAa €(QEeKTHUBHICTD
po3B’si3aHHs 3ama4 3a S6noncekum, Baraepom-Jlefinecnopdom, Crixse; (B) AUCKPETHHX
HAYKOMETPUYHUX TPOLECIB aKTUBHOCTI PEIAKTOPIB Ta peleH3eHTIB 3a JlemaxTom-
Enrenscom, Ban [lanenom-XenkeHconoMm, Pennepke, Pokayem, €Hcenom, Bakkapi,
Enrenscom, Cinom, Adbact, Bonarepcom, bopumanom-/lanienem, bap:kakom-PobiHcoHOM;

® IPOAEMOHCTPYBAaTH  3arajilbHe  pPO3YMIHHA, 1H(OpPMAITHO-HAyKOMETPHYHE
BUTJIYMa4€HHSI Ta TEXHIYHO-COLIAIbHI IMIUTIKALI] TpadiuHUX Ta YUCEIBHUX PE3YJIbTaTiB
nporpaMHoi 0OpOOKH HACTYIMTHUX HMOBIPHICHO-CTATHCTUYHUX MOAETEH: (a) HayKOMeTpH-
YHHUX TIPOLECIB €BOJIIOLII HAyKOBOI MPONYKTHBHOCTI Ta Kap €PHOTO PyXy HAyKOBIIS,
(6) BITMBY YHMCETBPHOCTI TOCHITHULBKOI CIIJIBHOTU Ha €(PEeKTUBHICTD PO3B’SI3aHHS 33114,
(B) AMCKPETHUX HAYKOMETPUYHHX MPOLIECIB AKTHBHOCTI PEJAKTOPIB Ta PELIEH3EHTIB;

® JIOKJIAIHO TIPOAEMOHCTPYBaTH 1H(GOPMALIHHO-TEXHOJIOTIYHI 3HAHHS OO
NPAaKTUYHOTO  BUKOPUCTAHHS  OOYHMCIIOBAJIBHUX  MOJKJIMBOCTEH  CydYaCHHX  MOB
MPOrpaMyBaHHs Ta HASIBHOTO BIIKPUTOTO MPOrPaMHOTO 3a0e3MeueHHs sl TOCII XKSHHST
Ta YUCEJbHOTO PO3B’I3yBaHHS 3371a4 MPOrpaMHOl 0OpOOKH Ta KOMIT FOTEPHOI Bi3yasi3aril
BUBYEHOT'O KOMIUIEKCY HACTYIHUX MMOBIPHICHO-CTATUCTHYHUX Mojeneil: (a) HayKoMeT-
PUYHUX TPOIECIB €BOJIOLIT HAYKOBOI MPOAYKTUBHOCTI Ta Kap €PHOTO PyXy HAyKOBLSA Y
TOOCHTIJHULIBKIH CHIJIBHOTI PI3HOTO BIKY 13 3aCTOCYBaHHSM piBHAHHSA Tumny Pokkepa-
ITnanka; (0) BIUIMBY YHMCENBHOCTI AOCHIAHULBKOI CIIBHOTH Ha €(pEKTUBHICTb Ta CKJIAJ-
HICTb PO3B’sI3yBaHUX HAYKOBUX 33ja4; (B) IUCKPETHUX HAyKOMETPHYHHX MPOLIECIB aKase-
MIYHOi aKTUBHOCTI PEJAKTOPIB TA PELIEH3EHTI B MI)KHAPOIHUX Ky PHAJIB,

6 agpexmueniii cghepi CTyACHT 3MATHUH:

® KPUTHYHO OCMHCJIFOBATH JICKUIWHUN Ta MO3AJEKLIHHUNA HABYATbHO-METOIUIHHUMA
Marepiaj, apryMEeHTYBaTH Ha OCHOBI BUBUEHOI'O TEOPETUYHOIO MaTepiay, MPaKTHYHO 3a-
CTOCOBYBAaTH OOYHCIFOBAJIbHI MOXJIMBOCTI CY4aCHHX MOB NPOTPaMyBaHHS Ta BIJIBHOTO
IPOTrpaMHOro 3a0e3MeueHHs K yac noOyJ0BH Ta NpH rpadiyuHii Bizyami3aril YUCeNbHUX







Tema

3MiCT IPOrpaMHOro Pe3yJIbTaTy HABYAHHS

® JOKJAQJAHO TPOAEMOHCTPYBaTH 1H(POPMALIHHO-TEXHOJOTIYHI 3HAHHS  LIOJ0
NPAaKTUYHOTO BUKOPUCTAHHS OOUYHCITIOBAIbHUX MOXKIMBOCTEH (POpPMaIbHUX CEMAaHTHK Ci-
meiicts FOL, DL, ALC Ta SROIQ(D) cy4acHHMX JOTIYHHX MOB IPEICTABJICHHS 3HAHb Ta
HAsIBHOTO BIJKPUTOTO MPOrpamMHOro 3abesmeueHHs Uit mporpamHoi obpobku, UML-
NPEACTaBICHHS, 00 €KTHO POJBOBOTO MOJAEIIOBAHHS, HAOYHOI Bi3yaiizauii JepeBamu 1
rpadaMu Ta MPOTPaMHOI IMIUIEMEHTAlll (OpMaNbHUX JIOTIKO-MHOXXHHHUX MOZeNeH
KOMIT FOTEPHUX OHTOJIOTIH 13 TOKJIaJHUM BUTJIyMaYeHHSM OJI€P>KaHUX PE3yJIbTATIB,

6 agpexmueniii cghepi CTYACHT 3MATHUH:

® KPUTUYHO OCMHUCITIOBATH JICKIIHHUH Ta MO3aJeKI[IHHUI HAaBYAIbHO-METOIUYHHN
Marepiaj, apryMEeHTYBaTH Ha OCHOBI BUBUEHOI'O TEOPETUYHOIO MaTepiay, MPaKTHYHO 3a-
CTOCOBYBAaTH OOUMCITIOBAJIbHI MOXIHMBOCTI (popmanbHux cemantuk cimericts FOL, DL,
ALC ta SROIQ(D) cyuacHuX JIOri4HUX MOB MPENCTABJICHHS 3HAHb Ta HASBHOTO BIJIKpPHU-
TOro mporpamMHOro 3adesmedeHHs U1 mporpaMHoi oOpoOku, UML-npencraBieHHs,
00’€KTHO pOJIPOBOTO MOJEINIOBAHHS, HAOYHOI Bi3yammi3amii aepeBamu 1 rpadamMu Ta
NPOTrpPaMHOi IMIUIEMEHTAll (POPMATBHHUX JIOTIKO-MHOXMHHUX MOJEJIeH KOMIT IOTEPHHX
OHTOJIOTI 13 JOKJIAAHUM BUTIIYMa4eHHSIM OJIEPKAHUX PE3YJIbTATIB;

Y HCUXOMOMOPHIil cghepi:

® CTyACHT 3MaTHUI BUKOHATH Ta OQOPMHUTH OOUHCIIOBABLHY JabopaTtopHy podoTy
abo 1HOUBIAyajdbHE PO3paxyHKOBO-rpadivyHe 3aBHAHHS IMOAO MPAKTUYHOTO 3aCTOCOBY-
BaHHsI OOYHCITIOBATIBHUX MOXKIIUBOCTEH popmanbHux cemManTuk cimeiicts FOL, DL, ALC
ta SROIQ(D) cy4acHHWX JIOTIYHUX MOB MPEICTABJIICHHS 3HAHb Ta HASIBHOI'O BIIKPUTOIO
nporpaMHoro 3ade3nedeHHs it nporpamuol 0dpodku, UML-npencraBieHHs, 00’ €KTHO
pOJBOBOTO  MOJENIOBAHHS, HAOYHOI  Bi3yamsamii gepeBamu 1 rpadamMu  Ta
NPOTrpPaMHOi IMIUIEMEHTAli (POPMATBHHUX JIOTIKO-MHOXMHHUX MOJEJeH KOMI FOTEPHHX
OHTOJIOTI 13 TOKJIAAHUM BUTIIYMa4eHHSIM OJIePKAHUX PE3YJIbTATIB;
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YV koenimueniii cpepi:
CTYEHT 31aTHUH

® IPOAEMOHCTPYBATH PO3yMIHHS 0a30BOI TEPMIHOJIOTI] Ta HACTYITHUX O3HAYEHb Y ra-
Jqy31 AMHAMIKY, YOPaBIIHHA Ta ONTUMI3aLli JUHAMIYHUX cucteM: (@) ¢pa3oBa 3MiHHA,
() kepyroua 3MIHHA YNpaBJiHHS, (6) OOMEXEHHs Ha BEIMYMHHU (Ha30BHUX Ta KEPYHOUHX
3MIHHUX YIIPaBIiHHS, (¢) 00NaCcTh 3HAUYEHBb AONYCTUMHX KepPyBaHb, (0) KepoBaHA JHUHAMI-
YHa CHUCTeMa BH3HAYAIBHUX Au(epeHuiaJbHUX PIBHAHb 13 PO3IMKHEHUM KOHTYPOM
peryiroBaHHS, (€) IOYaTKOBI Ta KIHIEBI yMOBM ISl KpaoBOi 3amadyl, (€) MHOKMHA
MOYUIMBUX TPAEKTOPIH, IO BUXOISTH 13 MOYATKOBOI TOYKHU (Ha30BOI IUIOMIUHH TSI PI3HUX
JOMYCTUMHUX 3HAU€Hb KEPYK4Oi 3MIHHOI YIpaBliHHS, (J/¢) mpsiMa 3ajada KepOBaHOI
auHaMiKY; (3) oOepHeHa (3BOPOTHA) 3ahada KepoBaHOi AMHaMIKH, () KpalioBa 3amada
KEpOBaHOI TUHAMIKHY, (7) onTuManbHa (ONTUMI3aliHA) KpaiioBa 3aa4a KepOBaHOi THHA-
MiKY, (#) ONTHIMaJbHE 32 IIBUAKOAIEI0 KEPYBaHHS, (K) MiHIMI30BaHUH (PyHKIIIOHAN SIK Iii-
JTpOBa (PYHKLIS Ta K KPUTEPIH SIKOCTI TOCIIAKYBAHOTO TEXHOJIOTIYHOTO TIPOLIECY;

® POAEMOHCTPYBATH PO3YMiHHS BiIOBITHOTO MPHUKJIAAHOTO MATEMATHYHOTO, CHC-
TEMHO-TUHAMIYHOTO Ta KOMIT I0TepHO-anroputMmidyHoro Modelica-gpopmanisMmy, a Takox
akaysanpHOi JModelica.org, Optimica Ta Pyplot kibep-¢iznuHoi iMrieMeHTawii y mpomMu-
CJIOBO-TIPAKTUYHUX 3a7a4ax JUHAMIKH, YIIPABIIHHS, aBTOMATH3aLll Ta MyJIbTH-KpUTEpia-
JpHOI 1H)KEHEPHOI onTHMi3alii 6araToMacoBUX KEPOBAHUX AUHAMIUYHUX CHUCTEM,;




Tema

3MiCT IPOrpaMHOro Pe3yJIbTaTy HABYAHHS

® TOSICHUTH OCHOBHI PUHIUITH aKay3aJbHOTO KiOep-(hi3HuHOro MOIETIOBaHHS 13 3a-
crocyBanHsM Modelica-monidunx mos JModelica.org, Optimica ta Pyplot;

® JIOKJIQJHO TIPOJIEMOHCTPYBATH MPAKTHYHI 3HAHHS METOAUKH, aJITOPUTMY Ta OCHO-
BHUX €TalliB pPO3paxyHKOBO-OOUHCIIOBAIBHOI MPHUKIAAHOI MaTeMaTU4YHOI poboTH i3
NOCIJOBHOTO MOOyAyBaHHS HAHMPOCTIMINX AaKay3aJbHO-ONTUMI3AIHHUX Mopeieh y
rajgy3i JIMHaAMIKH, YIPABIiHHS Ta ONTHMI3alil KEPOBAHUX NTHUHAMIYHUX CHUCTEM B PaMKax
MPUKJIAJHOTO KOMIT FOTEPHOTO PO3B’sI3aHHS OOEpHEHHX KpaloBHUX 3aAad ONTHMAJIbHOI
IIBUIKO/1i METOIOM HEJiHIHHOTO MPOrpamMyBaHHs IIJSIXOM 3aCTOCY BAaHHSI OOYHCITIOBAIIb-
HUX MOKJIUBOCTel OeskormroBHOro 113 JModelica.org 13 posmupennsm Optimica;

® IPOAEMOHCTPYBATH 3arajbHE PO3YMIHHS, 1HKEHEPHO-NPAKTUYHE BUTIIYMAaYECHHS
Ta TEXHIYHO-TIPHKJIQAHI IMIUIKAIll OfepKaHWX TpadiuHUX pe3yJbTaTiB YHCEIbHOrO
MOJIENIIOBAHHS B paMKaxX MporpaMHoi 00poOKH akay3abHIX ONTHMI3aLiHHIX MOAeINeH Ke-
POBaHUX AMHAMIYHHUX CHCTEM B KOHTEKCTI BUKOHAHHS NOYaTKOBUX Ta KIHLEBUX YMOB Ke-
poBaHOrO pyxy, rpadidnHoi Bizyaji3amlii HasBHOCTI TOYOK MEPEKJIOYEeHb, MEePEBiPKU
BUKOHAHHSI Ta JOTPUMaHHs OOMekeHb Ha (pa3oBl 3MiHHI Ta Ha 3MiHHI YIIPaBJIHHSI, a
TaKOX rpadpivuHOi OIIHKH AKOCTI OAEPIKAHOTO MPOLECY ONTUMAJIBHOTO YIIPABIIHHS,

8 aghexmueniii chepi

CTYJ€HT 34aTHUIM:

® KPUTHYHO OCMHCJIFOBATH JICKUIWHUN Ta MO3AJEKLIHHUNA HABYATbHO-METOIUIHUMA
Marepiaj, apryMEeHTYBaTH Ha OCHOBI BUBUEHOI'O TEOPETUYHOTO MaTepiay, MPaKTHYHO 3a-
CTOCOBYBAaTH OOYHCIIFOBAJIbHI MOXKJIMBOCTI CydacHUX akay3anbHux Modelica-monioamx
MOB ONTUMI3aLIHOTO Kibep-(i3MYHOrOo NPOrpaMyBaHHS Ta BUIBHOTO MPOTPAMHOTO
3abe3neuenHs JModelica.org, Optimica Ta Pyplot nix wac noGynosu Ta ripu rpadidHiii Bi-
3yaj3anii YUCeIbHUX PO3B’s3KIB OOePHEHUX KParOBUX 3a1ad ONTHUMAJIBHOI LIBUAKOMII
111 ONITUMI3ALI THUX Moziesiei 6araToMacoBUX KEPOBAHUX AMHAMIYHHUX CUCTEM;

Y HCUXOMOMOpHiil cghepi:

® CTyACHT 3MaTHUI BUKOHATH Ta OQOPMHTH OOUHCIIOBABbHY JabopaTopHy podoTy
abo 1HAWBIAyaJbHE PO3PAXYHKOBO-rpadivyHe 3aBHaHHS IMOAO MPOrpamMHOi 0OpoOKu
aKay3aJbHOI ONTUMI3ALIIHOI MOesi KepOBaHOI TUHAMIYHOI CUCTEMH 13 PO3IMKHEHHM KO-
HTyPOM pPETYJIFOBAHHS, YHCEIbHOTO BU3HAYEHHsS Ta rpadivHOi Bizyaizauii pe3yJsbTaTiB
PO3B’s13aHHS 00EPHEHNX KPaHOBHX 3371a4 ONTHMAJIBHOI IIBHAKO/AII B PAMKaX MPHUKJIATHOTO
KOMIT FOTEPHOTO MOJIEJIFOBAHHS aBTOMATH30BAHNX KEPOBAHUX MPOLIECIB Ta CUCTEM;




[II ITTPOI'PAMA TIMCHAUTUITHU TTOHT

3.1.  Posmoain obcsary auciumiinn [TIOH/] 3a BunamMu HaBYaIbHUX 3aHSTH Ta
TEMaMHU

JlenHa ¢popma HaByaHus — [HOH/{

Posnonin  oOcary  mucummiian - «lIporpamra o0poOka HAyKOBHX
AOCJTI’KeHb» 32 BHIAMH HABYAJIbHHX 3aHATHL Ui JeHHOI ()opMH HABYAHHSA
HABEICHO HUKYE!

BHJI HABUAJILHIX 3aHATH Poznoain Mk yaOOBUMU TH>KHSIMHA
a00 KOHTPOJTIO 1 > 3 4 5 6 - 3 9
JI — Jlekmii 1 1 1 1 1 1 1 1 1
I1. p. — IlpakTnuni pobotu| 2 2 2 2 2 2 2 2 2
JI. p. — JlaboparopHi pod. | O 0 0 0 0 0 0 0 0
Cam. poboTa 6 6 6 6 6 |6,775] 6 6 |6,75
Kontp. pobotn KP1 KP2
Monymi Monyis 1 MonyJb 2
I1P1 | I1P2 | IIP3 | I1P4 | IIP5 gllzg I1P7 | I1P8 l_lflf 19 0
KOHTDOID 0 MOIVIIIO I1P2 | TIP3 | I1P4 | IIPS5 | 11P6 PIP4 I1P8 | I1P9 PIP6
por VIO |pre1| Prp1| PIP2|PIP3| PIP3 || o | PIPS[PIPS | o
IC31| PTP2| IC31 | IC31 | PT'P4 KP1 IC32 | PT'P6 KP2
Bl HABYATBHIX 3aHSTh Poznoain Mk y400BUMU THXKHSMHA
200 KOHTpOIIO 10 | 11 | 12 | 13 | 14 | 15] 16| 17 | 18
JI — Jlekmii 1 1 1 1 1 1 1 1 1
I1. p. — [Ipaktnuni pobotu| 2 2 2 2 2 2 2 2 2
JI. p. — JlaBopartopHi po0. | O 0 0 0 0 0 0 0 0
Cam. poboTa 6 6 6 |675] 6 6 6 6 |6,75
Kontp. pobotn KP3 KP4
Monyni Monayiib 3 Monayns 4
ITIP10|IIP11 |IIP12 gg}i I[TIP14|IIP15|IIP16|I1P17 gllj}g
KOHTDOID 110 MOIVIIIO ITP11|{IIP12 |IIP13 PI'PO I[TP15|1IP16|IIP17|1IP18 PIP12
p ay PI'P7|PI'P7 |PIP8 1033 PIPOPTPIOPIP11|PTP11 1033
IC32 | PTP8 | IC32 KP3 PFP14PlC33 IC33 |PIP12 KP4

BK — Bxiaaumii koHTposk; JI — Jlekuis; [1P — npaktuuna podora; JIP — maGopa-
topHa podota;, KP — konTponsHa podota; PI'P — po3paxyHkoBo-rpagiuna podora, M
—Moayab; [C3 — iHAMBiAyaJIbHE CAMOCTIHHE 3aBIaHHS.



3aouna ¢popma HaBuanus — [IOH/{

Po3noain  oOcsry

JIUCIIUIUTIHA

HaBCACHO HUIKYC:

«IIporpamua

00po0ka HAyYKOBHX
AOCJTI’KeHb» 32 BHIAMHM HABYAJbHHMX 3aHATHL U1 3204HOI (opMH HABYAHHA

BHJI HABUAJILHIX 3aHATH Poznoain Mk yuOOBUMU THXKHSIMHU
a00 KOHTPOJTIO 1 > 3 4 5 6 - 3 9
JI — Jlexui 8 0 0 0 0 0 0 0 0
I1. p. — Ilpaktruni podotu| O 2 0 0 0 0 0 0 2
JI. p. — Jlaboparophi pod. | O 0 0 0 0 0 0 0 0
Cam. poboTa 8518518518585 185]|85]|85] 85
Kontp. pobotn KP1 KP2
Monyni Monayas 1 Moayns 2
IIP1 | IIP2 | TIP3 | IIP4 | IIP5 ggg 11P7 | TIPS l_lflf 19 0
K I11P2 | TIP3 | I1P4 | TIPS | TIP6 PIP4 TIPS | IIP9 PIP6
OHTPOIIL O MOAYMO 1 prpy | prpy | prp2 | PIP3 | PIP3 131 |PrPs[Prps oo
IC31 | PI'P2| IC31 | IC31 | PT'P4 KP1 1C32 | PI'P6 KP2
BHJI HABUAJILHIX 3aHATH Poznoain Mk yuOOBUMU THXKHSIMHU
00 KOHTPOJIO 10|11 | 12|13]14|15|16] 17] 18
JI — Jlexui 0 0 0 0 0 0 0 0 0
I1. p. — Ilpaktruni podotu| 0O 0 0 0 0 0 0 0 0
JI. p. — JlaBopartopHi po0. | O 0 0 0 0 0 0 0 0
Cam. poboTa 8518518518585 185]|85]|85] 85
Kontp. pobotn KP3 KP4
Monyni Monayns 3 Monayns 4
TIP10|IIP11 |ITP12 gg}i IIP14|IIP15|1IP16]1IP17 gg}g
K TIP11|IIP12|ITIP13 PIPO IIP15|1IP16|1IP17]|1IP18 PIP12
OHTPOIIE IO MOZYINO | prp | prp7 | PrPS 133 | PTPOPTP10fPTP1IIPTPIL, o
1C32 |PT'P8|IC32 KP3 PIP1Q IC33 | IC33 |PTP12 KP4

BK — Bxigawmii koHTposk; JI — Jlekuis; I1P — npaktruuna podora; JIP — maGopa-
TopHa podota;, KP — konTponsHa podota; PI'P — po3paxyHkoBo-rpagiuna podora, M
—moayae; [C3 — iHAMBIAyaJIbHE CAMOCTIHHE 3aBIaHHS.

Po3nonin  oOcsry

JUCIIUIUTIHA

«IIporpamua

00po0ka HAyKOBHX
AOCJTIZKeHb» 32 _TeMaMM HaBYAJbHUX 3aHSATHL JJIs JCHHOI Ta 3a04HOI_dopmmu

HABYAHHS HaBeACHO HWKUeE, e JI — ek, [1 (C) — mpakTudHi (ceMiHApChKI) 3aHSTTS,
Jlab — maGoparopsi 3aHsaTTs, CPC — camocTiitHa poOoTa CTyIEHTIB:





















Dependent A#-Index). Po3’sichenHs cTyieHTaM rmpobyieMu MHOKHHHOTO CITiBABTOPCTBA Ta PO3-
rNIAA Py BiATIOBiMHUX CTATHCTHYHUX iHpexcis: “hbar’-impexcy Tipma (/) mis my6mikauiit
31 cniBaBTopamu (Multiple Authorship, Hirsch, 2010), gh-innexcy I'anama (gh-Index of Galam,
2011), Bennunnu P-ianexcy nocmiganka (Stallings Ta iH., 2013) Ta yBeneHHS TaAKUX CTATUCTH-
yHUX QYHKIIH 111 OOYMCICHHST YaCTKH aBTOPCBHKOI y4acTi y psini onmyOniKoBaHUX poOIT, sIK
piBHOIIpaBHUH aBTOpCchKUi po3nonin (Egalitarian allocation, de Solla Price, 1981), apudpmern-
YHHIA aBTOpPChKHH po3nonin (Arithmetic allocation, van Hooydonk, 1997), reomerpuunuii aB-
topcekuit posnozin (Geometric allocation, Egghe Ta 11., 2000). O3HafioMieHHs 31 CITiBBiJHO-
menHsaMu st siapa lpry (Hirsch core), m-ianexcy bopamana (Bornmann Ta in., 2008), no-
natkosoro (complementary) A-inaexcy (Batista Ta iH., 2006), g-innekcy Erre (Egghe, 2000),
in-HIeKCy, p-ianekcy (Prathap, 2010), /0, -1ianexcy (Antonakis ta Lalive, 2008), A- Ta R-iane-
kciB (Jin Ta iH., 2007). Po3’siCHeHHSI CTyA€HTaM CIiBBIAHOIICHb Ta 3HAYEHHS ISl TAKUX /-
nofiOHUX CTATUCTUYHUX 1HAEKCIB, sk PIX Ta LPLX iHnexcu nepdexionami3My Ta eKCTpemMa-
apHOTO Iepdexi. (perfectionism index Ta extreme perfect. indices P/X ta EPLX, Sidiropoulos
Ta 1H., 2015) ta 7-inpexcy akanemiunoro cuiny (academic trace 7, Ye ta Leydesdortt, 2014).
OOGuucneHHs, TOPIBHIHHSA, CTATHCTUYHE BUTIYMAUeHHS, POrpaMHa Ta rpadivHa Bizyaizamis
3a3HAYEHNX OCHOBHHUX A-MOMIOHMX 1HAEKCIB Ul HAyKOMETPUYHOI IisSIBHOCTI OHOTO 1 TOTO
CaMoro HayKOBIA y 1HIWBIAyaIbHUX 3BITaX CTY/IEHTIB.

O3HalloMJIEHHS CTY/I€HTIB 13 TONATKOBUMH CTATUCTHYHUMH 1HAEKCAMH HayKOBOI €()EeKTUBHO-
CTi, IKI CIIUPAIOTHCS HA MexaHi3Mu HopMamizawii (Normalization Mechanisms), a came: iHze-
kcu B, 1 B> (3anporionosani Waltman Ta iH., 2011), Pl-ianekc (3anpononosano Vinkler, 2007),
m-ingexc (3anpornoHoBaHo Vinkler, 2009). O3HailOMJIEHHsSI CTYAEHTIB 13 1CHYIOUUMH 1HAEK-
camH, Skl XapaKTepH3yIoTh yCHiX HAYKOBLS Y KOHTEKCTI OCOOIMBOCTEN Iy OiKamiifHOl aKTH-
BHOCTI, 30kpeMa; iHaekc PS nybmikamiitHoi crpaterii mocmignuka (Publication strategy index,
3anporionoBanuit Schubert Ta Braun, 1986), imnexc RPS BigHOCHOI myOmikawiitHol cTparerii
nocmigauka (Relative publication strategy index, 3anpononosanuii Vinkler, 1986).
O3HaliOMJICHHSI CTYJEHTIB 13 CTATUCTHYHUMH 1HAEKCAMHU Ta 1HANKATOPAMHU 1HAHMBIIYJTBHOTO
TOCITIJHULIBKOTO YCHiXy HayKOBI, 30kpeMa: Oibmiorpadiunnii ianexc J XKakkapa (Jaccard
index, 3ampononoBanuii Jaccard, 2012), ingekc [ (3anpononoBanuii Wu, 2013), iHguKaTop
yrcia ycrmimanx myOmikaniin NSP (number of successful papers, 3anpononosannii Kosmulski,
2011) Ta s-ianekc yenixy (success index, 3anponoHosanuii Franceschini Ta iH., 2012), a Takox
3B’s130K s-iHAeKcy 13 A-inpekcom [pma (Hirsch) ta g-innekcom Erre (Egghe).
O3HallOMJIEHHS CTYA€HTIB 13 MPOCTUMH CTATUCTUYHHMH 1HACKCAMH, K XapaKTePU3YIOTh LU~
TYBaHHS Ta AOCHIJHUIBKY €(pEeKTUBHICTb IPYIH IOCIIAHUKIB, 30KpeMa: 1HAeKC (J; IKOCTI 10-
CJIITHULIbKUX Pe3yJIbTaTiB AOCIITHUIBKOI rpynu HaykoBIiB (quality of the research output of
the scientific group); inaexc A7, plYHOrO IMIIAKTY AJIS i-TO POKY CTaTe, ormy O KOBaHUX Yy H-
My pot, ne #<i (Annual Impact Index, 3anporionoBanuiit Brown, 1980); MAPR-ianexc cepe-
ITHBOPIYHOI MPOLIEHTHOI cTaBKH (mean annual percentage rate MAPR, 3anponoHosanunii Burton
ta Kebler, 1960) nnst oniHky psAgy crarei, omyOiiKOBaHUX OLIHIOBAHOK IPYIOK HAYKOBIIB;
T-inpexc noasiitHoro Hacy (doubling time) must rpynu gochiaHukiB; RPG-1HAEKC BITHOCHOTO
nyOmkamiHoro pocty (relative publication growth index, 3anpononosanuii Vinkler, 2000).
IIporpamua oOpobka BiAIOBIAHUX NaHUX, BUKOHAHHS oOuncieHHs, 2D ado 3D koM’ roTepHa
rpadiyHa Bi3yaizamisi Ta HayKOMETPUYHO-CTATUCTUYHE BHUTJIYMAa4eHHS OCHOBHHUX 1HIEKCIB
HAYKOBOI €()eKTUBHOCTI V 1HIMBIAyaJbHUX 3BITaX CTYIACHTIB.

O3HaliOMJICHHS CTYICHTIB 13 CTATUCTHYHUMU 1HAeKkcamu aBTopa Vinkler, 2010: 7PP-innexcom
nyOnikanifinoi edexrusHocTi (total publication productivity index 7PPr) Ta i3 71A-iHnexcom
3araJbHOTO IHCTUTYTCBKOTO aBTopcTBa (total institutional authorship index 7747).

Po3’sicHeHHsI cTyIeHTaM HACTYITHUX CTATHCTUYHHX 1HACKCIB BIAXUJICHHS BT €MUHOI TEHACHLI |
(Deviation from a Single Tendency): innexc HectabinbHOCTI (Przeworski, 1975); koediuieHt
1; po3bixxnocTi 3a Hlytuem (Schutz Coefficient of Inequality, 1951); innekc /> BiaxuneHHs Bif
monu 3a Bitkokcom (Wilcox Deviation from the Mode, 1973); innekc piBHOCTI /5 32 Harenem




(Nagel’s Index of Equality, 1984) Ta xoediuienT Bapiamii /4 (Coefficient of Variation, Liithi,
1981). O3HaiioOMJIeHHS CTYI€HTIB 13 HACTY THUMH 1HASKCAMU JIJIsl PI3HULI MiK CTATUCTHYHUMU
komnoHeHTamu (Differences Between Components): GMD ianekc /s ycepenHeHol BiTHOCHOI
pisauni 3a Jlxuni (Gini’s Mean Relative Difference, Gini, 1912); kpusa Jlopenma (Lorenz
curve, Lorenz, 1905) ta koediuient /7 HepiBHOCTI 3a [Ikuni (Gini’s Coefficient of Inequality,
sakuil OyB yBeleHUIl Ta AOAATKOBO BUTIyMadeHudl y podorax (Kimura, 1994), (Milanovic,
1997), (Groves-Kirkby ta iH., 2009), (Huang Ta in., 2012), (Rogerson, 2013), (Rodriguez &
Salas, 2014), (Yang Ta iH., 2014)). Po3’sicHeHHs CTyI€HTaM HACTyITHUX CTATUCTUYHHX 1HJEK-
ciB mns ouiHku koHueHtpauii (Concentration), HeomHopimHocTti (Dissimilarity), 3B’s13HOCTI
(Coherence) ta pisHoManiTHOCTI (Diversity): HHI ingexc konuenrtpaii /s 'epdingans-Iipm-
maHa (Herfindahl-Hirschmann Index of Concentration, (Hirschman, 1945) Ta (Herfindahl,
1950)); HI innekc KOHueHTpauil’ Io Topsara (Horvath’s Index of Concentration, (Horvath,
1970)); RTS innexc xonuentpaii /;0 Pes (RTS-Index of Concentration, (Ray ta Singer, 1973),
(Taagepera Ta Ray, 1977)); iHgekcH pi3HOMAHITHOCTI /;; Ta APYTUN 1HAEKC PI3HOMAHITHOCTI
1,2 Jlibepcona (Diversity Index of Lieberson ta Second Index of Diversity of Lieberson,
(Lieberson, 1969)); y3aranpHenwmii inaexc pisHoManiTHOCT! § Crepminra (Generalized Stirling
Diversity Index, (Stirling, 2007)); ingexc pizHomaniTHOCTI Srs Pao-Crepninra (Rao—Stirling
diversity index, (Rao, 1982) ta (Ricotta Ta Szeidl, 20006)); ingekc pisHOMaHITHOCTI S5 CimIi-
coHa (Simpson diversity index); inaekc HeonHopinHocti /73 lynkana (Index of Dissimilarity,
(O.D. Duncan Ta B. Duncan, 1955)) Ta y3araneHeHuii innekc (G xorepeHTHocTi Padonca
(Generalized Coherence Index, (Rafols, 2014)). O3HalioMIeHHSI CTYA€HTIB 13 HACTYTHUMU 1H-
nexcamu nucbanancy (Imbalance) ta ¢pparmentanii (Fragmentation): innekc /74 qucbanancy
Taarenepa (Index of Imbalance of Taagepera, (Taagepera, 1979)) ta R7T-ingexc /;5 pparmen-
tauii (R7-Index of Fragmentation, (Rae ta Taylor, 1971)). IIporpamue o04ncnenHs, po3paxy-
HKOBA Bi3yasi3auis, MPUKJIAAH BUKOPUCTAHHS Ta CTATUCTHYHE BUTIIyMAYEHHS CTATUCTHYHUX
1HJIEKCIB Ta XapaKTEPUCTHUK.

Po3’sicHeHHs1 cTyieHTaM 3MICTy CTaTUCTHYHHUX 1HAEKCiB HaykoBoi amHamiku (Leydesdorft,
2002), siki cnuparoThCsl Ha KoHHenmio iHpopMmariiinoi enrpomii H (Concept of Entropy):
innexc /;6 enrpomii Tefina (Theil’s Index of Entropy, (Theil, 1969-1970) ta (Wang, 2012));
innexc /;7 Hanmiprocti Tefina (Redundancy Index of Theil, (Theil, 1967) ta (Batten, 1983));
ingexc /¢ HeratuBHOI (Bia emHO1) enTpomnii Keccenpmana (Kesselman, 1966) ta innexc / odi-
KyBaHoro iHpopmauiiiHoro 3micty Teiina (Expected Information Content of Theil, 1972).
Busuenns crynenramu kpusoi Jlopenna (Lorenz Curve, (Fellman, 2011) & (Chotikapanich,
2008)) Ta BIANOBIAHUX CTATUCTUYHUX IHAEKCIB. 1HAEKC /;9 JIKWHI 13 TOYKH 30py KPHUBOI
Jlopenna (The Index of Gini from the Point of View of the Lorenz Curve), iamekc /2
Kysnena (Index of Kuznets, (Luthi, 1981)) ta miarpama (rpadik) Ilapero ((Cleophas Ta
Zwinderman, 2014) & (Kan, 2002)). Po3’sicHeHHsI CTyAeHTaM 1HAEKCIB Ul 3TPYIOBAHMX
nanux (Luthi, 1981): ianekcu I JlxkuHI Ta I Kysnena nns crpaTudikOBaHUX TaHUX
(Indices of Gini & Kuznets for stratified data); koediuientu Bapiauii /"4 Ta norapudmiunoi
mucnepcii I's anst crpatudixosanux nanux (Coefficients of variation & logarithmic variance
for stratified data), a takox immexc /2; Tinsg (Index of Theil). Buraymauenns cryneHTam
HACTYNIHHX 1HIeKciB HepiBHOCTI (Inequality) Ta nepesaru (Advantage): iHnexc /22 yucroi piz-
Hut Jlibepcona (Lieberson, 1976); innexc 123 cepenupoi BigHOCHOI mepesaru (Fosset Ta Scott,
1983); ingexc 124, HepiBHOCTI KonTepa (Index of Inequity of Coulter, (Coulter, 1980)), a Takox
innexc /o5 mponopitinocti Harenst (Proportionality Index of Nagel, (Nagel, 1984)).
Osnafiomnenns 13 merogukoro RELEV nist ouinkm nponykTuBHOCTI 2rmrei(i) HayKOBHX
TOCTIKeHb B YHIBEpPCHUTETaxX Ta AocaigHuIbkux iHCTUTYTaX (Coccia, 2001, 2005, 2008).
Po3’sicHeHHs1 CTyneHTaM HACTYNHUX 1HAEKCIB Ta MOKKYHKIB ISl MOPIBHSIHHS HAyKOBUX
CHUIBHOT y pi3HMX KpaiHax (Vinkler, 2008): nurosanicts JPC xypHangpHuX cTaTei (Journal
paper citedness), uurToBanicTe RW BigHocHOi mimobmacti (Relative subfield citedness);
npoaykTuBHiCTh JPP xypHanbaux crared (Journal paper productivity); NpPOIYKTHBHICTb




HCPP Bucoko-nnroBanux crareit (Highly cited papers productivity); innekc RP/ BigHOCHOI
BunatHocti (Relative prominence index); muromuii BHecok y immakt SI/C (Specific impact
contribution); iHnTeHcuBHicTh RHCR BucokouuToBanux aociinaukiB (Rate of highly cited
researchers); cknanennii myOmikauiiinuii iHgexc CPI (Composite publication index); iHaekc
FSDy; pi3HULI CTPYKTYpH Taiy3i s kpainu £y ramysi 7 (Field structure difference index for
country 4 in field 7); ingexc cepentuboi cTpykTypHoi pizHuui MSD; (Mean structural difference
index). O0pobka, oOunCIeHHs, Bi3yai3aLis Ta CTATUCTHYHE BUTIYMAUeHHS 1HIEKCIB.
O3HaliOMJICHHSI CTYJEHTIB 13 MOKa3HUKaMU €(EeKTUBHOCTI HAyKOBOi pOOOTH 13 TOYKHU 30pY
npoxyKyBaHHs myOnikauiii Ta nmareHTiB ((Albuquerque, 2005) ta (Basu, 2014)): innekc £; na-
TeHTiB-cTateil (Patents—papers index), inmexc F> edextuBHocti BuTpar (Expenditure
efficiency index); iamexc E3 edextuBHOCTI pobouoi cumu (Manpower efficiency index),
ingexc £y epexruBHOCTi mareHTHUX BUTpaT (Patent expenditure efficiency index); innexc Fs
epexTHBHOCTI maTeHTHOI pobouoi cuu (Patent manpower efficiency index). Po3’sscHeHHs cTy-
IEHTaM METOJOJIOTII, 3MICTy Ta MiJXOAIB IO MPOrpaMHoi 0OpOOKH OCHOBHUX CTATHCTHYHHUX
nokasnukiB Jjinepcrsa (Indicators for Leadership) BiamoBimHO 1o kimacudikarii aBTOPiB
(Klavans Ta Boyack, 2008): moka3Huku HHHIIIHBOTO (otouHoro) miaepctsa (Indicators for
current leadership, (van Raan, 2006)); moka3zuuku nigepctBa y Binkpurtsax (Indicators for
discovery leadership, (King, 2004)) Ta moka3HukH iHTeNekTyanbHOro Jiaepctna (Indicators for
thought leadership, (Klavans ta Boyack, 2008)). ButnymauenHs cTyaeHTaM A0AaTKOBUX BiJI-
HOCHUX 1H/EKCIB HAIllOHAJIbHOI HAyKOBOi MPOAYKTHUBHOCTI BIAMOBIAHO A0 Kiacudikawii
(Additional Characteristics of Scientific Production of a Nation, (Schubert Ta Braun, 1986)):
inmexc aktuHOCTi Al a60 AI” (Activity index, (Frame, 1977) Ta (Rousseau Ta Yang, 2012));
ingexc RS BigHOCcHOI cremianmizamii (relative specialization index, (Glanzel, 2003)); inaekc
npusabmusocti AAI abo AAI" (Attractivity index); BimHOCHA YacTOTa (IHTEHCHBHICTB) LIUTY-
BanHs RCR (Relative citation rate), cmocrepeskyBana yactota uutysanss cratti (Observed
citation rate of a paper), odiKyBaHa 4acTOTa HUTyBaHHs cTaTTi (expected citation rate of a
paper); innexc RCR> = (RCR)? innexc (Vinkler, 1988); meromuka (Schubert Ta Braun, 1986)
111 OOYMCIICHHS 3HAUUMOCTI Z47 Ta L1447 MeTpUK Al Ta AAI Ta 1y BU3HAYEHHS 3HAUUMOCTI fRCR
metpuku RCR. Po3’siCHEHHS CTyJIE€HTaM HACTYIHUX CTATUCTUYHHMX TMOKAKYHMKIB APOOOBOL
eeKTUBHOCTI HaAyKOBUX fociimxkenb (FS5S-indexes="Fractional Scientific Strength” indexes,
(Abramo ta D’ Angelo, 2014)): FSSr innekc ingusinyansHoro pieHs (Individual level); FSSr
iHnekc nocuiauuipkoi chepu (Research field level); FSSp innekc kadenpu (Department level)
ta FSSu ingexc piast Oararonpodinpaux onunulb (Level of multifield units).

SkicHe po3’sICHEHHsI CTYAEHTaM [ii PI3HOMaHITHUX «M’ SIKUX» 3aKkoHiB (“soft” laws) y cdepi
CTAaTHUCTUYHOI TUHAMIKU HAyKOBHX JOCHIIKEHb (research dynamics) BiAmoOBIAHO 1O HAyKOMe-
TpruHUX nociikens Jlotka (Lotka, 1926), Bpendopna (Bradford, 1934), LHunda (Zipt, 1949),
IIpatica (D. de Solla Price, 1963, 1976), (Russel Ta Rousseau, 2002). TlosicHeHHs
CTyAEHTaM 3MiCTy CTATUCTUYHHX MPUHLIUIIB, MATEMaTHYHOTO (pOpMai3My Ta 3arajibHOTO Me-
TOZOJIOTIYHOTO MAXOAY A 3amucy yactoTHoro (Frequency Approach, 3axonn Jlotka (Lotka)
ta [Tapeto (Pareto)) ta panrosoro (Rank Approach, 3axorn Hunda (Zipf) ra Hunda-Manne-
aeOpora  (Zipf—Mandelbrot)) mimxomie Ta iX  IOMIHAHTHHUX  3aCTOCYBaHb [0
HAYKOMETPUYHOTO OITUCY HAayKOBO-AOCIIAHOI aBTOPCHKOI aKTUBHOCTI JUIsI HAYKOBLIIB, SIK1 TIpa-
LFOIOTh Ta APYKYIOThCS y cepax nmpupogHn4nx (4acToTHUi miaxin = Frequency Approach)
Ta comianbHux (panrosuil miaxix = Rank Approach) Hayk.

JlomaTkoBe HaragyBaHHSl CTYIEHTaM CHUHTAakCUCy, (OPMH MAaTEMaTHYHOIO 3aIucy Ta
BiZITIOBITHOT'O CTATUCTHYHOTO TIIyMAau€HHs] HACTYIHUX CTATHCTUYHUX PO3MOILUIIB. PO3MOILI
Hunda (Zipf distribution); posnoxin Bapinra (Waring distribution); HopMaapHHIA pO3MOILT
(normal distribution); posmoain 'aycca (Gaussian distribution= distribution of Gauss); Heray-
ciBcbkmit posmoaint (non-Gaussian distribution); posmozin 3ixenst (Sichel distribution) abo y3a-
raipHeHUH 3BopoTHUE posmoxin I'aycca-lIlyaccona (GIGP=generalized inverse Gauss—
Poisson distribution); crangaptamii posnoain Komi (standard Cauchy distribution) p(x, 0, 1),




posnozin Komi (Cauchy distribution) abo posnoain Jlopenua (Lorenz distribution) abo po3mno-
nin bpaiita-Birnepa (Breit—Wigner distribution) p(x, xo, 7); HeraTuBHuii 61HOMiaNbHUI PO3MO-
ain (negative binomial distribution). @opMyIrFOBaHHS NPUKIATHUX KPUTEPIiB pPO3MI3HABAHHS
rayCiBCbKOI Ta HErayCiBChbKOi MPUPOIN CTATUCTUYHHUX PO3TOALIIB Ta MOMYJIALIH.

JlokJtagHe MOsSICHEHHSI STk 0coOMBOro cratycy posnoniny Lunda (Zipf distribution) y craruc-
TUYHOMY CBITI HerayciBchbkux posnoninis (the world of non-Gaussian distributions), Tak i oco-
OJMBOTrO CTAaTyCy HOpMajJbHOrO posnoniiy (normal distribution) y cTaTuCTHUHOMY CBITI Tay-
ciBcbkux posmoaunie (the world of Gaussian distributions). Butnymauenns teopemu ['Hene-
Hko-/lebnina (Gnedenko—Doeblin, (Gnedenko, 1939), (Doeblin, 1940), (Haitun, 2005)).
VYBeneHHs O3HAa4YeHHsI Kjacy CTablIbHUX HerayciBcbkux posmoniniB (class of stable non-
Gaussian distributions) sinnosinuao 1o podit (Lamperti, 1996) Ta (Yablonsky, 1985) i3 Hass-
HICTIO aCUMITOTOTUYHOI MOBEMIHKH Y BUMIAM 3013kHOCTI 10 3akoHy [{unda-Ilapero (Zipf—
Pareto law). @opmMyiroBaHHS TBEPIKEHHS PO MOJINBICTh 3aCTOCY BaHHs 3aKoHy L{unda-ITa-
pPeTo At KOPPEKTHOTO BiAoOpakeHHs (yHIaMEHTAIbHHUX aClEKTiB CTPYKTYPH Ta (PyHLIOHY-
BaHHS CKJIaJHOI HayKOBO-IOCHIAHOI opranizauii. [TosicHeHHs CTyieHTaM HasiBHOCTI Oe3moce-
PEeIHBOTO CTATUCTHUYHOTO 3B 3Ky MiXk opranizaniero Hayku (Organization of Science) Ta cra-
OinpHMMU HerayciBcbkumu po3noniaamu (Stable Non-Gaussian Distributions).
ButnymadeHHs CTyaeHTaM CTAaTUCTHYHOIO 3MICTy Bakkoro xsocra (“heavy tail”) mis
HerayciBcbkoro posnozainy ((Mandelbrot, 1997), (Falk Ta in., 2011)), sikuii 03Havae, mo y Ha-
YKOBO-TIOCJTITHIM opraHizaiii ado yHIBEPCUTETI MOXKe MPAIFOBATH O1JIbIIe BUCOKOIIPOAYKTHB-
HUX JOCJIHHKIB, HI’K 11e MOXKHA MEPeA0aYnTH Y pPaMKaX HOPMAJIBbHOTO PO3IIONLTY.
[TosicHeHHs1 cTyneHTaM HasBHOI acuMeTpli (asymmetry) HerayciBCbKOro PO3MOALITY, sKa
NPOSIBJISIETBCSL Y CTATUCTHYHOMY 1CHYBaHHI KOHLIEHTpALliHO-IUcHepciiiHoro edekrty i3
KOHIIEHTpAIlEr0 TPOAYKTUBHOCTI Ta mnyOmkamiid (concentration of productivity and
publications) y mpasiit yactusi posnoainy [{unda-ITapero (at the right-hand side of the Zipf-
Pareto distribution) Ta nucnepciero HaykoBux nyOmikauifi (dispersion of scientific
publications) cepen ©OaraTbOX HH3BKO-TIPONYKTUBHUX pociiaaukiB  (low-productive
researchers) y niBiii uactuni posnoauny (at the left-hand side of the distribution).

JloknasHe po3’ICHEHHS CTYI€HTaM TOrO CTATHCTUYHOrO (akTy, IO HErayCiBChbKl PO3IOILTH
MArOTh JIMIIE KIHIIEBE YHCIIO KiHIeBuX MOMeHTIB (finite number of finite moments).
Po3z’sichenHs cTyneHTam 3acan 4actoTHoro miaxonay (Frequency Approach): 3akon JloTka mist
N; = Ni/(i*) nayxosux nybmixamiii (Law of Lotka for Scientific Publications) Ta Bumamox
HasIBHOCTI HaJ3BUYANHO MPOAYKTUBHUX HAYKOBLIB VIS imar—>00. 3amuc 3akoHy JloTka uepes
n3era-pynkiiro Pimana (Riemann zeta function). Haronoc cTtyneHTaM Ha HasiBHOCTI MEBHOL
aHAJIOT1i MK KOMILIEKCHUM 3amiucoM 3akoHy JloTka, a Takok audepenuianpaoro (differential)
Ta iHTerpanpHOrO (integral) wactorHumu popmamu posnoainy Lunga (frequency form of the
Zipf distribution). Po3z’sicHenHs CTyZA€HTaM BUMAKY KIHLIEBOTO
3HAYEHHS imax 7 © (Imax Finite), sk BUnaaxy xosu HaiiOinbm npoaykrusHi Haykosil (The Most
Productive Scientist) neMOHCTPYIOTh CKiHUeHHY npoaykTuBHICTH (Finite Productivity). ITosic-
HEHHs METOIMKH TI00YIOBH MATEMATHIHOI O HKHU 11 = (0. 749(imax)’) A1 BUSHAUEHHS TIOKA-
3HHKIB IPOAYKTUBHOCTI JUIsA AisUTbHOCTI HaykoBoi emtH (Scientific Elite) Ta rpaanyHOro pos-
Mipy HaykoBoi emitu Se= (0.812/((imax)’?)) Binmosimro no mertomuku Ilpaiica (Price).
ButnymMadeHHs CTyi€HTaM CTATUCTUYHUX METOIB OLIHKU PO3MOALTY OMyOJIiKOBaHIX HAyKO-
BUX NyOxikamiii y JOCTaTHbO BEJHKIN rpymi OCHITHUKIB BIAMOBIAHO 1O 3akoHy JloTka
(law of Lotka): p; — mpoueHT MiHIMaIbHO MPOAYKTUBHUX AoCHigHUKIB (the percentage of
minimally productive researchers); ina — MaKCHMaJIbHA TIPOAYKTUBHICTh AOCITHHUKA 13 TPYITH
(the maximum productivity of a researcher from the group), a — mokasHuk cremneHs y
crenieHeBoMy 3akoHi JIoTka (the exponent in the power law of Lotka).

Po3’sicHeHHsT CTyneHTaM TOKa3HUKa CTerneHs o sk mipu HepiBHOCTI (Measure of Inequality)
abo mipu crparudikamii (measure of the stratification) y rpymi Haykosmie (in a group of
researchers) mo BiIHOIIEHHIO IO YKcJia onyOikoBaHMX cTaTel (number of published papers).




[TosicHeHHsT ~ CTyaeHTaM  OCHOBHOI  iAei ~ KOHLEHTpaLifiHO-mIHuCIepciiHOro  eekTty
(Concentration—dispersion effect): mepudepiss HI3PKO-NIPOAYKTUBHUX AOCHI JHUKIB (periphery
of low-productive researchers) e HeoOXigHOW yacTHHOK (IS a necessary part) CTPyKTypHU
sapa-nepudepii (core—periphery structure), ockinapku nepudepiss poOUTb BHECOK y BHCOKY
nponykrusHICTB siapa (The periphery contributes to the high productivity of the core).
Butnymadenns crynentam rinoresu Opteru (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 i1, 2010)): pobota cepennix HaykoBLiB (The work of the average scientists)
Ha/J OJHO3HAYHMMH MpoekTamu (on unambiguous projects) € ayxke BaxuBOK (is very
important) anst nocssrHeHHsI HaykoBoro ycmixy (for the advance of the science).
DopmyroBaHHs 03HaYeHHs1 posnonainy p(x) [Mapero (distribution of Pareto, (Arnold, 2008),
(Newman, 2005)), sixk HeniepepBHOi Bepcii 3akoHy JloTka (The continuous version of the law of
Lotka), ne p(x) — ryctunHa po3noziiny nocniaaukie (density of distribution of researchers). Bu-
3HAYEHHs CTaHAApTHOrO po3noniny py(x) [lapero (standard Pareto distribution) Ta fx(x) posmo-
ainy apero Il Tuny (Pareto 11 distribution). Butnymauennst pyukmiin P(Y>x) ta ¥x(x) po3mno-
ainy xBocta (The tail distribution function) nist cranmaptaoro [Tapero posnoainy (the standard
Pareto distribution) ta gist posnoniny ITapero Il tumy (Pareto 11 distribution). Po3’sicHeHHst
crynentam HenepepsHoi rpanuii (Continuous Limit): Bix 3akony Jlotka (From the Law of
Lotka) no posmoniny Iapeto (to the Distribution of Pareto). [Iporpamua oOpoOka, obuucieHHs
Ta KOMIT IOTepHA Bidyasi3allisi BUIIE3a3HAUYSHOrO CIIEKTPY CTATUCTHYHHUX MOJEJIeH AJis 4acTo-
tHoro migxony (Frequency Approach) y iHIuBIIyalbHUX 3BITaX CTYIEHTIB.

Po3z’sicHenns ctynentam ocodnmuBocTelt panrosoro miaxony (Rank Approach). 3akon Lunda
(Law of Zipf, (Zipf, 1949), (Gabaix, 1999), (L1, 1992)). 3ak0H Ta CTaTUCTHYHHIA PO3MOALI
[unda-Mangensopota (Zipf—Mandelbrot Law, (Mandelbrot, 1982), (Silagadze, 1997)).
[osicHeHHsI CTyA€HTaM SIKICHOTO Ta MaTeMaTHYHOro (pOpMYJIFOBaHb CTATUCTHYHOTO 3aKOHY
bpendopna (Law of Bradford) nms naykoBux >xypHanis ((Bradford, 1985), (von Ungern-
Sternberg, 2000), (Garg Tain., 1993), (Chongde Ta Zhe, 1998), (Eto Ta Candelaria, 1987), (Eto,
1984), (Bookstein, 1994), (Wagner-Dobler, 1997)): R(n) = N=In(n), ne R(n) — 3aranbHa Kijb-
KICTh CTaTell y mepmux n >KypHaiax 13 HaiOLIbLI MpecTikHOi rpynH kypHanis (the total
number of papers in the first n journals from the highest ranked groups of journals); N; — uucno
TOCHITHUKIB, XTO HAITMCAJIN OHY a00 KiJIbKa CTaTel 3a TeMaMH 13 JocimKyBaHoi cdepu (the
number of researchers who have written one or more articles on topics from the studied
research area); 7 — 4nuciIO HaHOLIBII PAHTOBUX XKXypHATIB y chepl iHTepecy pocmigHuka (the
number of highest ranked journals in the research area of interest). KomeHnrap mozno icHyBaHHs
CTaTUCTHYHOIO B3a€MO3B’s13Ky MiX posnoziioM bpendopna (Bradford distribution) Tta xpu-
Boro Jleiimkyepa (Leimkuhler curve), a Takox nmokaxxunkom xuni (index of Gini) ((Burrell,
1991) Ta (Leimkuhler, 1967)).

Pos’sicuennst crynentam edekty Cs. Matsis y Hayi (Matthew Effect in Science, (Merton,
1968), (Merton, 1988)) nns cowianbHOro siuima (phenomenon), konu «0araTi [3HaMEHUTI
BUeHi| craroTh OaraTmmMu [Ha nuTaTH| Ta OiAHI [ManoBimOMI aBTOpH| OiNHIMAKOTH [HA
utath|» (“the rich get richer and the poor get poorer”) ado «ycnix nmopomxye ycmix» (“success
breeds success”). [losicHeHHS1 YBeIeHHsI CTATUCTUYHNUX HAYKOMETPUYHUX 1HIEKCIB M Ta M
imeni Ce. Matsis (Matthew index, (Yang ta iu., 2015)).

Kowmenrap no edpexty Matsis Ha pi3Hux piBHsAX (different scales) HaykoBoi muHamiku (science
dynamics): epext MaTsis ans kpain (Matthew effect for countries, (Bonitz tain., 1997, 1999),
(Bonitz, 2005), (Lariviere ta Gingras, 2010), (Wang, 2014)); edpexr MaTBist ays XypHaJIiB
(Matthew effect for journals); edext MaTsist anst crateli y omHomy kypHaji (Matthew effect
for papers in one journal, (Biglu, 2008), (Bonitz Ta ia., 1999), (Bonitz ta Scharnhorst, 2001),
(Pislyakov ta Dyachenko, 2010), (Yang Ta iH., 2015), (Squazzoni ta Candelli, 2012)); edekr
CB. MarBis asisi HAYKOBHX LIEHTPIB, SIKI TeHEPYIOTh BEJHKY KiJIbKICTh KAHIAHM/IATIB TA JIOKTOPIB




Hayk (the scientific centers that produce winners of scientific degrees and awards, (Yang Ta
iH., 2015)) Ta epext CB. Martsis y nporneci perieH3yBaHHs myOiikamii (peer review process,
(Squazzoni Ta iH., 2012)). Po3’scuenns crynentam npyroro edexry Cs. Matsis (second
Matthew effect) abo mapamokcy 3ampomenss (invitation paradox) «barato XT0 Ha3MBa€EThHCA,
ane majo xTo obupaerbcs» (“For many are called, but few are chosen™), konu nmyGnikauist y
JKypHaJiax 13 BUCOKHM iMnakT ¢axropom (publishing in journals with a high impact factor) ne
O3Ha4ae ofeprkaHHs 3HauHOI KiibkocTi nutat (does not imply a high number of citations), a
nae gume 1maHc (but offers a chance only). CratuctuuHe MopmenmOBaHHS —Ta
nporpaMHa Bi3yastizaris neproro ta apyroro edexris Cs. MaTsis.

[TosicheHHs cTyneHTam nerepmiHoBaHux Mmonenei (Deterministic Models), mos’si3anux 13 no-
cniganubkumu mybmikamisimu (Connected to Research Publications). Buknanensst npoctux
mopeneit (Simple Models), norictuanoi kpusoi (Logistic Curve) Ta 1HIIUX MOneield pocTy
(Other Models of Growth). Posrisin nurane norictuanoro pocty 3HaHb (logistic growth of
knowledge) Ta crapinns HaykoBoi 1H(popmaii (aging of scientific information). Benenns ne-
TepMiHICTHUHOI KiibkocTi Eff sik mipm edexrmBHOCTI HaykoBoi ramysi (a measure of the
effectiveness of the scientific field). O3HalioMieHHS CTYIEHTIB 13 aNbTEPHATUBHUMHU KJjlacui-
Kauisimu cep nocmimkenHs ((Menard, 1971), (Gilbert, 1978) ta (Wolfram Ta 1n., 1990)) no
BiJTHOLICHHIO 10 TUNY pocTy (type of growth) 3arampHoro uncna myomikarii (the total number
of publications): crabinbHa ranxyss (stable field) 3 miHIHUM 00 €KCTTOHEHILI HTHUM 3pOCTaHHIM
13 Mmanumu mwBuakocTsaMH (linear or exponential growth at small rates); ekcrioHeHIIaIBHO 3pO-
craroua cepa (exponentially growing field) msunkoro pocry ramysi (rapidly growing field);
muktivHa cepa (cyclic field) 13 nukmigHOW 3MIHOO TEpioiB CTabIIBPHOTO Ta MBUIKOTO PO-
cty (cyclic change of periods of stable and fast growth). Busnauenns pynkuii pocty ['ommepua
(Gompertz growth function, (Egghe tain.), 1992); ¢pynkuii pocty Bea (Ware growth function,
(Ware, 1973)) Ta ¢yHmi pocty 3a crenenesuMm 3akoHoM (Power law growth function,
(Wolfram Tta 1., 1990)). Ilporpamna Bi3yamnizarwist pyHKLiH pocTy.

BuknaneHnHs cryaeHTam ocHOB emiaemiosorivanx mozaened (Epidemic Models) sik migkmacy
mozeneit Jlorku-Bonereppu (Lotka—Volterra) BiAnoBigHO 10 HAYKOMETPUYHUX 3aCTOCYBaHb
y pobotax ((Kiss ta in., 2010), (Landau ta Rapoport, 1953), (Goffman, 1966)). Po3’sicHeHHs
crynentam royioBHoi iaei (The central concept) eminemiuanx moneneii (the epidemic models)
Mpo Te MO HAayKOBI pe3yibTatu (scientific results) MOMUPIOIOTHCS A0 HAYKOBHX CHIIBHOT
(spread to scientific communities) BiAMOBIIHO A0 emigeMidHOro audysiitHoro npouecy (by an
epidemic diffusion process), BianoBigHO a0 sikoro (whereby) nenami Oinbine uneHiB HAYKOBOI
cniibHOTH (more and more members of the scientific community) cTatoTh «iH()IKOBAHUMI»
(are “infected”) HoBUME HaykOBUMU inessMu Ta pesysbratamu (by the new scientific ideas and
results). BakBUM KaHAJIOM MOIIMPEHHS Takoi «iH(ekuii» € gocmigHumnbki myomkami (An
important channel for spreading of this “infection” is research publications).

BuxnaneHHs cTyieHTaM XapakTepy 3MiH Yy KiJTbKOCTI MyOJiKaLiil y nmeBHii ramysi J0oCiIKeHb
(Change in the Number of Publications in a Research Field). Posrisim SI Ta SIR mozgeneti 3miHu
Yrciia HAyKOBLIB, sIKI MpaLroroTh y chepi nocmmxens (Change in The Number of Researchers
Working in a Field) siamosigro no podit (Kermack ta McKendrick, 1927), (Nowakowska,
1973) Ta (Daley, 1967). Po3rnsan marematiunoro criseinHomenHs Jeiin (Daley, 1967) nns
XapakTepy 3MIHU YHCJIa HAYKOBUX MyOuikauii y mocnigosai MmoMeHTd 4dacy (The numbers of
publications appearing in successive periods of time) 13 ypaxyBaHHSIM 3POCTaHHS HayKOBOTO
inTepecy (first increase), nocsraeHHs: MakcuMyMmy (then reach a maximum) 1 HaCTyTHOTO 3Me-
HIIeHHs yuca myomikauiii (the number of publications should decrease) Bracninok mocrymno-
BOr0 BUCHAKEHHs HaykoBoi mpoOnemu (as the problem becomes more and more exhausted).
[Mosicuennst crynentam mo emigemiyna yactuHa mozeni (The epidemic part of the model)
Heitni (Daley, 1967) moB’si3aHa 31 3MIHOK YHCJIA TOCHITHUKIB, sIKI MUAITYTh HAYKOBI Ty OJTiKa-
mii. [Ipudaomy 301bIIEHHS KIJTBKOCTI aBTOPIB MOXKE PO3IIIAATUCS SIK MOIIHUPEHHs 1H(eKLil
(the increase in the number of authors as infection).




Po3’sicHeHHs cTyneHTam koHuenuiii HenepepsHoi moneni ['opdmana-Hesinna inTenexkryans-
Hoi emimemii (Goffman—Newill Continuous Model of intellectual epidemics, (Goffman Ta
Newill, 1964, 1967), (Harmon, 2008)) oyt muHaMiKH Oy JISII M HAy KOBLIB Ta myOuikauii (for
the Dynamics of Populations of Scientists and Publications), sixk Mmoxudikauii enigeMi4Hol MO-
neni Pina-®pocra (Reed—Frost epidemic model, (Barbour Ta Utev, 2004), (Abbey, 1952),
(Jacquez, 1987)), xonu nomupenHs HaykoBux e (the spreading of scientific ideas) cepen
nomyJyisaii HaykoBLiB (Within a population of scientists) Mmoske BuBdaTuCh (can be studied) Ha
ocHOBI myOmikamiii (on the basis of the publications) unenis nomyssuii (the members of that
population), mpuaomy ocHoBHHM MiporiecoMm mozeni (The main process in the model) e Tpanc-
dbep indexuiiinoro matepiany [ixeii] (is the transfer of infectious materials [ideas]) mix gocii-
nuukamu (between humans) 3a momomororo (by means of) mpomizkHOoro rocmomapst (an
intermediate host) [Hanmucanoi my6mikauii] ([a written article]).

Buknanenns crynenram Heernigemiunoi monedi (nonepidemic model) pocty 3Hanb (knowledge
growth) Ilpaiica (Price, (D.J. de Solla Price, 1956) Ta (Szydlowski ta Krawiez, 2009)), sika
OIHCY€ €BOJIFOLII0 YMCIIa CTaTel, HamMCcaHuxX nociigHuKoM (the evolution of the number of
papers written by a researcher), y BUrisini nugepeHIialbHOTO PiBHSHHS MEPIIOTo MOPSAAKyY 0e3
ypaxyBaHHS HAYKOMETPUIHUX e(peKTiB KOCTI pocimkeHs (the quality of research is omitted),
a TAKO’K HEXTYBaHHsI BArOBUMHU epekramu AJisi OCOOIUBOrO MiAKPECICHHSI HOBU3HH, KPEaTHB-
HOCTI Ta iHHOBaLIMHOCTI (creativity and innovation are confused).

Butnymauenns cryneHram perepmiHicTHuHOi Mozpen (A Deterministic Model) Canrsana
(Sangwal, 2011, 2012, 2013) 3pocTaHHs KUTBKOCTI IIUTAT HAyKoBIIs (the growth of citations of
a scientist), AKHil HaNMCaB OJJHY Ta /1 CTATEH HA OCHOBI XIMIYHOTO MEXaH13My MPOrPECy0YOro
3aponkoyTBopeHHs (the progressive nucleation mechanism, (Kashchiev, 2000)).

IIporpamua 0Opobxa, KOMI'FOTEpHE MOIENIOBAHHS Ta MPOrpaMHa Bi3yasli3alis 3a3HAYE€HOrO
CHEKTPY PAHIOBHX Ta €IieMIOJIOrIYHUX MOJiesiell HayKOBOI IMHAMIKH Y 3BITaX CTYACHTIB.

Po3z’sicHenns crynenTam nerepminictuaHol Moxeni Hayku (Deterministic Model of Science)
sk koMrnoHeHTy (as a Component) ekoHOMIYHOTO pocTy kpainu (the Economic Growth of a
Country) Ta sik YUHHHKA 3MIHU BaJIOBOTO BHYTPIIIHBOTO NPOnykKTy (gross domestic product)
IeprKaBH BIAMOBIAHO 10 podiT (Borensztein ta 1., 1998), (Dedrick ta in., 2003), (Popper Ta
Wagner, 2001), (Mansfield, 1968), (Yablonskii, 1986), (Cobb Ta Douglas, 1928), a Takox
(Aulin, 1998). Po3’sicHeHHs CTyI€HTaM HOBOT'O O3HAUEHHsI IIBHAKOCTI 3pOCTaHHS HayKOBOTO
3HAHHS, SIKa 3aJIeKUTh Bl (P1HAHCYBAHHS y HAayKy Ta BiA mpati (ado uncna) kBajii(ikoBaHNX
HayKOBLIB. HaykoMeTpu4He BUTIyMaueHHS 3alpOIIOHOBAHOTO MU(EPEHIIaIbHOTO PiBHSIHHS
y KOHTEKCTI BaXJIMBOCTI (pyHAameHTanbHUX nociimkeHb (Importance of the fundamental
research), BaXIMBOCTI TpaHchepy HAYKOBOTO 3HAHHS Y 3HaHHSA moao TexHoorii (Importance
of the transfer of scientific knowledge to knowledge about technology) Ta BasknuBOCTI 1HBEC-
TyBaHHs y HOBI TexHoyorii (Importance of investment in new technologies). Butnymauenns
HAYKOMETPUYHUX BUCHOBKIB 13 J€TEPMIHICTUYHOI MOZIEN: €KCIIOHEHI1aJIbHOT'O POCTY 3HAHHS
B ycTaneHiit chepi nocnimpkenns (Exponential growth of knowledge in an established research
area) Ta MOJBIHHOIO €KCIOHEHIIAJIbHOrO 3POCTaHHA y HOBIH cdepi mocmimkeHs (Double-
exponential growth of scientific knowledge in a new research area).

OsHalioMiieHHs CTyIeHTIB i3 iMoBipHICHUMHU MozessiMu (Probability Models) nus mexanizmiB
reHepauii HaykoBoi iHGpopMmaii (mechanisms of production of scientific information) y podo-
tax (Burell, 1985, 1988), (Cox, 1955), (Grandell, 1976), (Sichel, 1974, 1982) Ta (Irvin, 1975).
[TosicHeHHSs CTyIeHTaM HOBUX CTATUCTHYHUX KOHIETIIIH Ta BiAMOBITHUX MATEMATUYHIX CITiB-
BIJHOIIEHb [UII TOYKOBOTO Mporecy (point process), CTOXaCTUYHOIO TOYKOBOTO IMPOLIECY
(stochastic point process); yacCOHIBCBKOTo TOUKOBOro npouecy (Poisson point process); He-
OITHOPITHOTO MyacCOHIBChKOTO To4koBOro mporecy (Inhomogeneous Poisson point process),
MyacCOHIBCHKOTO TPOIECY 13 BUIMAAKOBOK 1HTEHCUBHICTIO (a00 MOABIHHO-CTOXaCTHYHOTO
npouecy Ilyaccona [doubly stochastic Poisson process] ado mpouecy Kokca [Cox process]),
npouecy I'piasyna-FOna (Greenwood-Yule process) [a00 raMMa-myacCOHiBCbKOTO MPOLIECY




(gamma-Poisson process)]; y3araipHeHOro 3BOpoTHOTO mpouecy [aycca-Ilyaccona (GIGP,
generalized inverse Gaussian-Poisson process) Ta npouecy Bapinra (Waring process) [abo
HEeraTuBHOTO O1HOMIAJBHOTO TpoLecy (negative binomial process)].

Buknanenns crynentam HMmoBipHicHOI moxeni (probability model) mast myOmixamiiinoi
nuHamiku (dynamics of research publications) Ta ¢popMyJIFOBaHHS! CTATUCTHYHOTO PO3IIOALITY
FOna (statistical distribution of Yule) BimnosinxHo no podit (Yule, 1925), (Simon ta Bonini,
1958), (Brown ta in., 1975), (O’ Connell, 1993) Ta (Aldous, 2001). @opmynroBaHHS CTyI€HTaM
mHieoI rinoresu (linear hypothesis) mponecy FOna (Yule process): Skimo aBTop mae Garato
nyOmkauiii (If an author has many publications), To Bin/BoHa He oTpeOye Oarato gacy (he/she
doesn’t need much time) nyis HanmcaHHs HOBOI myOmikamii (to produce another one). Y Takuit
cnoci6 (In this way), mocmimKyBaHui cToxacTW4HMN mporec (our stochastic process) crae
JHIHHAM CTIpaBXHIM MYJbTHILTIKaTHBHUM mporiecoM (becomes a linear pure multiplicative
process). Po3’sicCHEeHHsI CTyJeHTaM BJIACTUBOCTEH MPOAYKTHUBHOCTI TOCIIiI?KEHb Bi IMOBITHO 10
mozneni FOma. OdikyBaHe 3HaueHHs (abo MarematumuHe crnoziBaHHsA, Expected value) sk
cepenHe yucio myOmiKaiiii, HAMMCAHHS SKUX OYIKY€ETBhCS 3a MEBHHUH 4ac. POpMyIIFOBaHHS
3aKOHY eKCIOHEeHIanbHOro pocty Hayku (law of exponential growth of science). IIIBunkicTs
pocty uncna mybmikauiii (the rate of growth of the number of publications) sik mipa (a measure)
1HTeHCUBHOCTI myOJmikawiifHoi akTUBHOCTI (intensity of publication activity) nocnigauka (a re-
searcher). @opMyJIFOBaHHSI KIHLIEBOTO Hacy poOOOTH MOCHTIIHMKA HAA 3aJadyaMu 13 TEeBHOI
obnacti gocmimkensb (some finite time on problems from some research area). Po3’sicHeHHs
3acrocyBaHHs amnpokcumanii Cripminra (the Stirling approximation) A0 acHMOTOTHYHOI
noseniHku (Asymptotic behavior) posmominy FOna (Yule distribution) 31 3BemeHHsM 10O
HaykoMmeTpuuHoro 3akoHy Ilapero (the law of Pareto).

Po3z’sicHenHs ctyneHTam nyaccoHiBecbkol monen (Poisson Model) nnst muHamiki oUTy BaHHS
(Citations Dynamics) nns Muoskunu crateit (a Set of Articles), omy0OnikoBaHHX OTHOYACHO
(Published at the Same Time) BignoBigHO KO cydacHuXx mociaimkeHb [(Redner, 1998, 2005),
(Sarli Ta in., 2010), (Wang Ta iH., 2011, 2012), (Burrell, 2001), (Egghe ta Ravichandra Rao,
1992), (Rousseau, 1994), (Egghe, 2000), (Cox ta Isham, 1980), (Kingman, 1992), (Mikosch,
2009), (Tiyms, 2003), (Nadarajan Ta Kotz, 2007), (Ross, 1996) ta (Burrell, 2002)]. Butiyma-
YeHHs] CTyJEHTaM HOBUX O3Ha4eHb. (YHKIIS po3moxalay WMOBIPHOCTI 3acTapiBaHHs
(obsolescence density function) ta ¢ynkuii posnmoxiny crapinus (obsolescence distribution
function). CratucruyHe NoOsCHEHHs (AKTUYHOTO 1ICHYBAaHHS HAYKOBHX CTaTeH sIK1 HIKOJM HE
OynyTte mpouuToBasi (publications that will be never cited).

Po3’sicHeHHs cTyieHTaM HayKOMETPUYHHX SIBHII 3acTapiBaHHs (obsolescence), siki OMHUCYIOTH
Taki 3pasku moBeaiHku (patterns of behavior) HaykoBuMX LHMTAT SK «CIUISTYl KpPacyHi»
(“sleeping beauties”, (A.F.J. van Raan, 2004), (Burrell, 2005)) Ta «nangaroui 3ipkn» (“shooting
stars”) IIJISIXOM 3aCTOCYBAHHS 3MIIIAHOTO MyacCOHIBChKOTO po3nozainy (mixed Poisson distri-
bution, (Grandell, 1997), (Klugman ta iu., 2008), (Bennet, 2006), (Reiss Ta Thomas, 1997)) Ta
moneni bapema (Burrell, 2001, 2002). BusHaueHHS NPUKIAIHOTO MAaTEMAaTHYHOIO
CIiBBITHOIIIEHHS 1Jis1 iMOBIpHOCTI (the probability) mo crarts y 36ipHuky npans (that a paper
in a collection of papers) matume r rtutat (will have r citations).

[TosicHeHHS1 CTyOeHTaM OCHOBHUX HMMOBIPHICHHX MIIXOMAIB O CTaTHCTUYHOTO OITMCAHHS
crapiHHs HaykoBoi iHpopmamii (Aging of Scientific Information). Po3’sicHeHHS TpbOX
NepioniB JKUTTS CTATTI: mepiui aBa poku micist myounikanii (First two years after publication),
HacTynHl stk pokiB (Next five years), KOJIH «CIUIsTYl KpacyHi» HAyKOBOTO LIUTYBAHHS €
piakicTrO; 1 OnTbIIe Hisk CiM pokiB micis nmyOmikari (More than seven years after publication).
Buknanenns crygeHtam mopeni SONOHCHKOrO [Jisi CTOXaCTHYHOIO MPOLECYy CTAapiHHS Ta
cmepti HaykoBoi iHGopmanii (Death Stochastic Process Model of Aging of Scientific Infor-
mation, Yablonskii, 1977). 3sepHeHHsI yBaru CTyAEHTIB, 110, BIAMOBIAHO 10 miaxony A0moH-
CpKOTO, BHUAKUH TeMIl (rapid pace) crapinHs HaykoBoi iHpopmauii (aging of scientific infor-
mation) BiAOyBa€eThCs 3a €KCIOHEHIIMHUM 3aKOHOM, KOJIU CEPEIHE YMCIIO ITUTAT i3 4acoM




3MEHLIYEThCS BIATIOBIAHO A0 3aKOHY X; = Xo*eXp(—uf), ne xo € ynciaoM uutat npu ¢ = 0 (The
number of citations at = (), a ¢ € IHTEHCUBHICTIO 13 SIKOFO 3MEHIIY€ThCSI KLTBbKICTh IUTAT (the
intensity with which citations are decreasing). Po3’sicHeHHSI CTyA€HTaM rOJIOBHOTO HAYKOMET-
PUYHOTO BUCHOBKY 13 Moz S0I0HCHKOTO, L0 7Sl HAYKOBOI CIIJIbHOTH € HEOOX1THIMHU 3Ha-
4HI HayKOBI 3ycuius (significant scientific efforts) ans Toro mo6 komneHcyBaru crapiHHs Ha-
ykoBoi 1H(popmarlii (to compensate an aging of scientific information) nuiTXoM MpoAyKyBaHHS
HOBOI HayKkoBoi iHpopmanii (by production of new scientific information).

[TosicHeHHS CTyIeHTaM aJbTEPHATUBHOI I€TEPMIHICTHYHOI MOJENI JIsl CTapiHHS HAyKOBOI 1H-
dopmarii (Aging of Scientific Information) Ha OCHOBI TIPOLIECY HEOTHOPIAHOTO HAPOIKESHHS
(Inhomogeneous Birth Process) ta posnoniny Bapinra (Waring Distribution), siky BUCBITIIEHO
y poborax ((Schubert Ta Glanzel, 1984), (Glanzel ta Schubert, 1995), (Glanzel ta Schoepflin,
1995)). llosicHeHHA  CTyZeHTaM  MAaT€MaTHYHUX  [O3HAY€Hb JUII  CTOXACTHYHOI
mozeni (Schubert Ta Glanzel, 1984), xonu x(7) € mpouiecom myOmiKari HHOT aKTUBHOCTI BUIAA-
kKoBOTro aBTopa (the publication activity process of an arbitrary author) ta p(x(¢) = i) = y; € iimo-
BIPHICTIO IO Iiei BumankoBuii aBTop (the probability that this author) onyOnikyBas i crarei
(has published 7 papers) y vacoBomy iHTepBan Mixk 0 Ta f (in the time interval between 0 and
7). ButnymadeHHs CTyJ€HTaM BiJIOBITHOI HAYKOMETPUYHOI CHCTEMU Anu(epeHLiaIbHuX PiB-
HSHB Ta {i po3B’s3Ky X = x(0)=exp[(c — y)*f], Axkuii € cXOXUM Ha iHTerpan J0I0HCHKOTO.
@DopMyJIFOBaHHSI CTyJEHTaM MAaT€MaTHYHOIO 3alUCy CTATUCTHYHOrO po3mnozaity Bapinra
(Waring distribution) Ta #oro 38’s13ky i3 po3noatnamu FOna (Yule) ta Lunda (Zipf). Po3’sic-
HEHHS CTyIeHTaM HasiBHOCTI JTy’ke TOBroro xsocta (with a very long tail) y posnonin Bapinra
(Waring distribution). HaykoMeTpudHe po3’sICHEHHsS] HECTAIllOHAPHUX MPOLECIB HAPOIKEHHS
(nonstationary birth process) sik craTel, Tak 1 IIUTAT Ta iX 3B'A3KY 13 HETAaTHBHUM O1HOMi AJIbHUM
posnoxiiom (Negative Binomial Distribution).

Posz’sicHenns crynentam ¢yHKi 3actapiBanHs (obsolescence function) H(s) sixk fiMOBipHOCTI
TOTO IO CTATTS He Oyae LUTyBaTHCS 1032 3a1aHoro dacy s (the probability that a paper will
not be cited beyond a given time ). Hapasi H(o) = /, OCKIJIbKH MICJIA HECKIHUEHHOTO Yacy
KOKHA CTaTTs € 3acTapiyioro (at infinity, every publication is obsolete). ITosicHeHHs CTy neHTamM
pesyabrary st H(0) = exp(—f*=N), sikuii 03Ha4ae MO WMOBIPHICTh TOTO IO CTATTSI € BXKE 3a-
CTapiyioro y MOMeHT 11 myOuikariii (the probability that a paper is already obsolete at the moment
it is published) nopiBHIOE HMOBIPHOCTI IO CTATTIO HIKOJMM He Oyne mporuToBaHo (equals the
probability that it will never be cited).

[TosicHeHHs cTyeHTaM nudepeHIialbHUX PIBHIHD Ta IX IHTErpaliB, sIKi IPUBOIATH 10 ypi3a-
Horo posnoainy Bapinra (Truncated Waring Distribution). Bukianenss 3acrocyBaHHs ypi3a-
HOro posnoainy BapiHra 1o KUIbKICHOTO CTATUCTHYHOTO OMUCY NMPHUKJIATHOTO BUMAKY €MIT-
pauii kBamQikoBaHUX KaapiB («BIATOKY Mi3KiB», Brain Drain). O3HaifOMIIEHHS CTYIEHTIB 13
HOBHMMH KOHLIETILISIMU Ta BiATIOBI THAUM CTATUCTHYHUM (POPMAaIi3MOM JUIsA 3aITHCy OaraToOBHMI-
pHOro posnoainy Bapinra (multivariate Waring distribution).

ITosicHeHHS CTyIeHTaM HOBUX CITiBBIJHOIICHb Ta AU(EPEHIIaTbHIX PiBHSIHbB, OB’ I3aHUX 13
ypaxysaHHsM Biky nurtaT (Age of Citations) BianosiaHo 1o podit (Burrell, 2001, 2002, 2003).
IIporpamuaa ob6poOka Ta Bi3yasi3allis 3aIPONIOHOBAHIX MOJEJIeH HAYKOBOI JUHAMIKH.

[TosicHeHHS CTyieHTaM OCHOBHMX KOHLIETIL i BapiariifHOTO MiAXony 10 HayKOBOI MPOIXyKTHB-
HocTi (Variation Approach to Scientific Production). @opmymroBaHHsS CTyA€HTaAM HACTYITHOL
HAYKOMETPUYHOI YMOBU pPIBHOBaru HaykKoBOi ycTaHoBw: JlocmigHuipka opranizamis (A
research organization) 3HaXOOUTBCA y CTaHi piBHOBar# (is in an equilibrium state) mo BigHO-
HICHHIO 70 MPOAyKyBaHHs HAyKoBOi iHpopMari (with respect to scientific production) sikino
craructiuHi 3akoHu (if the statistical laws) nust xapakrepuctmunux BenuuuH (for the
characteristic quantities) HaykoBoi npoayktuBHocTi (of this productivity) Bu3sHauatroTecs (are
given) rinepboniyanmu criBBigHOmeHHAME (by hyperbolic relationships). Jloknanxe craTuc-
TUYHO-TEPMOIMHAMIYHE KOMEHTYBAHHS Ta BUTJIyMaueHHsI CTyAEHTaM BapialiifHOTO Xapak-
Tepy JiHrBicTHUHOrO 3akoHy Llunda (Zipfs law in the field of linguistics) 13 3acTOCyBaHHIM




NPUHLMANY HaiMeHIuX 3ycwib (principle of least effort): Jlronceke cminkysanas (Human
communication) rpyHTyeTbes (is based) Ha TBOX MPOTHIIEKHUX TEHAEHLISX (on two opposite
tendencies): mepuruii xTo roBopuTsh (the one who speaks) HamaraeTbcsi BAKOPHCTOBYBATH (tries
to use) MiHiMaJbHE YuCKO cliB (the minimum number of words), a npyruii, xTo ciyxae (and
this one who hears), Hamaraetbcst 3po3ymiTu (tries to understand) cmiBpo3moBHuKka (the
speaker) nmoknanarouu (by investing) MiHiManbHOTO 3ycrnist (minimal effort).

ButnymadeHHs: cTyjeHTaM MOKJIMBOCTI 3aCTOCYBaHHs BapiauiiiHOro npuHuuny bosibliMana
(variational principle of Boltzmann) g0 CTaTHCTHYHOTO OMUCY 3YCHJUISI HAYKOBLS BiIMOBIAHO
no podit (Yablonsky, 1980, 1986). O3HalioMJI€HHSI CTYIE€HTIB 13 HACTYITHUM MaTE€MaTUYHUM
dopmainizmom: p(x) — IMOBIPHICTb TOTO IO AOCHI JHUK Harucas x nmyOuikaniii (the probability
that a researcher has produced x publications); £(x) — cTaTUCTHYHA Mipa CEPEAHBOTO 3y CHUILIS
(a measure of the mean effort) abo cepennst «eHeprisi» (mean “energy’), sika BUTPAYAEThCS
yIpPOAOBK HAyKoBOi poboTu (spent in the course of the scientific work).

[osicHeHHs CTyIeHTaM HACTYITHOr'O MaTeMaTHYHOTO OopMati3My Jisi CTATUCTUYHOIO BU3HA-
YEeHHsI 3yCUJUIS JOCTIHUKA: F(X) — 3yCHIUIs NOCHITHUKA O HAIMCaHHA X myOumikamii (the
effort £(x) of a researcher to produce x publications), nmpuaomy £(x) € mpornopLiOHATBLHUM 10
yacy 7, ButpadeHomy nociigHukoM (be proportional to the time he or she invests for research)
1 F(x) o ¢. PO3’siICHEHHsI CTYAE€HTaM IO BiAMOBITHO IO 3aKOHY €KCIIOHEHIiaTbHO-3POCTA0U01
Hayku (There is a law for an exponentially growing science that states) HaykoBa MpPOAYKTHUB-
HICTB 3POCTAae €KCIIOHEHIAIBbHO YCIIi 3a BUTpadyeHUM vacoM (scientific production growths
exponentially with invested time): x(7) = exp(4=f). 3BiAKH BUILJIMBAE HAUTIPOCTIINA CTATHCTU-
YHa OLIHKA IS 3y CHIUTA HAyKOBL [2(x) & (1/4)*In(x) = p=In(x).

Po3’sicHeHHs1 CTyneHTaM METOOUKU OOYMCIEHHs eHTpomii (entropy) H, «remmeparypu»
(“temperature”) 7 ta mnyOmikamiiiHOoi WMOBIpHOCTI p(X) IJISI TEPMOAWHAMIYHOI CHUCTEMHU
«IOCIITHUK-HAyKOBA OPTaHi3allis», CTAaTUCTHYHA MeXaHika (statistical mechanics) sikoi Bu3Ha-
yaeTbes 3akonoM Llunda-TTapero (Zipf-Pareto law): p(x) = (1 — (k=p/T))/(x**'D).
ButnymadyeHnHs cryneHTam IO Hapasi k € XapakTepPUCTHKOK 3yCHIb JOCTIJHHKA B
nyOnikaniinomy mpoueci (characteristic of the efforts of the researcher in the publication
process), IpUIOMy 1HAMBIAyaibHI HaykoBi 3ycriA (these efforts) 3anexxars Big TananTy goc-
mpuuka (can depend on the talent of the researcher), a Takox Big poOoUMX YMOB, 3apruiaTH
(but also on the conditions of work, salary), a 3pocTaroui gocmiaHUIBKI 3ycuiutst (increasing
research efforts) mpusBoasiTe 1o 3MeHIyBanHs 3Ha4eHHs & (lead to a decreasing value of k).
[losicHeHHs1 CTyIeHTaM CTATHCTUYHOIO 3HAYEHHS HAyKOMETPUYHOI «TeMIepaTypu»
(“temperature”) 7 sk XapakTePUCTHKH 30BHILIHBOTO BIUIMBY HA JOCHIJHHUIBKY OpTaHi3aIiio
(characteristic of external influence on research organization). Po3’sicHeHHs cTyneHTaM Lo
«TeMIepaTypHHii» mapametp (parameter) 7' Moxxe OyTu nos’si3aHNM (can be connected) i3 pi3-
Humu norokamu (to different flows) no HaykoBux cTpyktyp (toward the scientific structures),
CKaxiMo (e.g.) rpomIosi MoTOKH (piHaHCyBaHH:A (to money flows). Otxe (Then), sixio rpomro-
BUH moTiKk (iHaHCcyBaHHs 3poctae (if the money flow increases), TO HaykoBa
cucreMa «posirpiBaetecs» (the system is “heated”) 1 sikmo rpomoswii MoTiK QpiHAHCYBAHHS
3menmyetbes (if the money flow decreases), cucrema «3amep3ae» (the system is “frozen”).
O3HaliOMJICHHS] CTYJEHTIB 13 MOJEJIOBAHHSIM HAayKOMETPHUYHHMX MPOLECIB JKYypPHAJIBHOIO
muryBaHHs (Modeling Citation Process). BuxmanenHs cTyneHTaM CTaTUCTHYHOI MOZei
h-inpexcy Tlipma (h-index of Hirsch) 13 3acrocyBannsim posmoniny Ilapero (Paretian
Distributions) sinnmosinHo no poboru (Glanzel, 2006). ButnymaueHHs cTyeHTaM KOHLEMIIi
Ta MAaTEeMATHYHOIO 3aMMUCY IJIsl €KCTPEMAJIbHOTO 3Ha4YeHHs (extreme value) r-i Xxapakrepuc-
tuku 'ymbenst (Gumbel’s #-th characteristic) u, Ta aHanoriuae GOpMyJIFOBaHHS BiATIOBITHOTO
o3HaueHHs st iHaekcy [ipma (Hirsch index) six 4 = uj. Po3’sicHeHHs cTyneHTaM 3acToCy-
BaHHs po3noxiny Ilapero (Paretian Distribution) no Bumaakosoi 3miaHOi (Random Variable)
X, ckaxximo 1o posnozity nurart (the distribution of citations) X. Ilosichennst modynoBu craTu-
cTU4HOi oLiHKY Juist i = 1y, = co»n1 ) Binnosinuo no Axoi ingexc Tipma (Hirsch index) /1 €




npornopuiiauM 1o kopensi creneni (1 + o) ((1 + a)th root) Bix yncna mybmikamiii 7 (of the
number of publications #) Ay BUMagKy CTaTUCTUYHO-BENHMKOI KUTbKOCTI myOmikamii (If the
number of underlying papers is large enough). ITosichenHs ctynerTam mo aist o = 1 (a s close
to 1) imnekc I'ipma (Hirsch index) 4 € mponopiyitanM (is proportional) KBaxpaTHOMY KOPEHIO
(to the square root) Bix yucna mybmikamiii (of the number of publications). HaranyBsauus cTy-
neHtaM o3HaueHHs st simpa Lipmy (Hirsch core), sike mictute A-crateii (which contains the
h-papers), e KOXKHa CTaTTsI OfeprKaia ImoHaiMeHe /7 uutar (papers that received at least /
citations each). ITosicHeHHsI cTyaeHTaM 110 Yucyo uutat crateii i3 sinpa Lipiy (The number of
citations of the papers from the Hirsch core) e mponopuiiitaum 1o (is proportional to) A° mus
o> 1 Ta nmpu Bemukomy 3HadeHHi (and a large value of) £.

Burnymauenns crynentam meronuku (Glanzel ta Schubert, 1985) nobynosu craructuuHoi
omiHku st inaekcy [pima (Hirsch index) 4 muisixom 3actocysanss posnoniny [paiica (Price
distribution) mo BumankoBoi 3MiHHOI (random variable) X, sika € 1HTEHCHBHICTIO LIUTyBaHb
crarti (citation rate of a paper). HaranyBanHsa CTyAeHTaM KBaapaTHO-KOPEHEBOTO 3aKOHY
[patica (the square root law of Price), sikuit cTBepmkye mo (which states that) apropcekuii
BHECOK y noyioBuHy Haykosux crateii (half of the scientific papers are contributed by) BepxHim
KBaJIpaTHUM KopeHeM (the top square root) Bix 3arajapHOro uncina (of the total number of) Ha-
yKOBHX aBTOpiB (scientific authors). HaramyBaHHs CTymeHTaM MaTeMaTHYHOTO CITiBBiIHO-
HICHHSI MU eKCTpeMajbHOro 3HaveHHs (extreme value) A-i xapaktepuctuku ['ymbens
(Gumbel’s Ath characteristic) Ta mobynosa craTMcTH4HOI OWiHKH mus A = u; = (maN)V2.
SlkicHe Ta cTaTUCTUYHE PO3’sICHEHHsI CTyAeHTaM 1o A-inaekce [ipma (h-index) € mponopiiii-
HuM (is proportional of) kBagpaTHOMYy KOpeHto (the square root of) Bix uucna myOnikamiit (the
number of publications) sikmo dacrora uutysaHHs (if the citation rate) ommcyerbcst (is
described) posnoniniom Ipaiica (by the Price distribution) Ta BUKOHYIOTBCS 1HIII MPUTTY IEHHS
(and all other assumptions are valid). [Iporpamna Bi3yanizaiisi pO3MOIIIY Ta OLIHOK.
[TosicHeHHSs CTyIeHTaM OCHOBHHX MPUIYIIIEHb Ta MATEeMaTUIHOTO (hopmai3My my O KaiiHO-
uTaniitHoi Mmonen (publication-citation model) A-inpekcy ipiua (h-Index), sika rpyHTY€ETBCS
Ha posnoxin Ilyaccona (Based on the Poisson Distribution) sinnmosinHo 1o poOit (Burrell,
1992, 2007). JoknanHe po3’ ICHEHHSI CTyI€HTaM TaKHX MPHITYIIeHb, sk [lyaccoHiBChbKMI Xa-
paktep mponecy nyOmikauii (Poisson process of publishing) aBropcekux craTeil 13 4aCTOTOKO
0, IlyacconiBchKuH xapakTep ofepskannsa nurat (Poisson process of citations receiving) i3 4a-
CTOTOIO / Ta BapitOBaHHS YacTOTH / 1O Mipi my O KaLi fHOI aKTUBHOCT] aBTOPA BIATIOBIAHO 710
ramma posnoniny (according to a gamma distribution). MaremMaTUYHUI 3aMUC Ta BUTIIyMa-
YEeHHs CTyI€HTaM CTaTUCTHYHOrO po3noainy P murar (distribution of the citations) BunagkoBo
BuOpaHoi crarti nocninuauka (of a randomly chosen paper of the scientist) Ta posmoniny £ mist
OuiKyBaHOro 3HaueHHs uncna crareii (The expected number of papers) 13 » untaramu (with n
citations) yepes OeTa-po3mnoxin nepioro poxay (beta distribution of the first kind). I[TosicHeHHs
CTyA€HTaM OCHOBHHX NyOJiKauifHUX NMPUHLIUIIB HAYKOBLS, SIKl € HacuigkaMu IlyaccoHiBChb-
koro F-posnoainy. Po3’sCHEeHHS CTATUCTUYHOTO 3HAYCHHST 00Pa3HO-CICHIOBOI MPUKA3KH BYe-
Hux «IlyOmikyfics ado 3arunem!» (Publish or perish!), sixka 6e3nocepenHpo BUTLIINBAE 13 3aUCy
E-posnoginy (Burrell, 1992, 2007), ockinbku ouikyBaHe uncio crareii (The expected number
of papers) 13 n uuratamu (with 7 citations) € mponopuiHuM (is proportional of) myOmikary i i
gactoTi (publication rate) 0.

KinbkicHe MOsICHEHHSI CTYJA€HTaM HACTYIHOTO MPHKJIATHOTO BHCHOBKY: «TpuBana HaykoBa
kap’epa — ue nodpe (A long career in science is a good thing!)», xonu ouikyBaHe YUCIIO cTaTEH
Ei3 nuuratamu (The expected number of papers with # citations) 3poctae B 7' pa3 Ajist KOXKHOTO
n (1s increasing in 7 for every n). Po3’sicHenns crynenram npasuia «Hixto He € reniem! (No
one is a genius!)», ockiNIbKH OUiKyBaHe yucio crared F 13 n uutaramu (The expected number
of papers with » citations) 3meHImyeTbest B 72 pa3 anst koxxkHoro 7 (is decreasing in » for every
7). 3anuc crynentam Bupasy ans h-iapekcy sk A(7T) = max{n : n < E[N(n, T)]}, ne h-ianexc
3anexuTth Bin (h-index depends on) myOmikamifiHoi iHTeHcwBHOCTI (the intensity of




publication), TpuBanocTi HaykoBoi kap’epu (the length of the scientific career) Tomo. I1porpa-
MHa 00pobka Ta rpadivHa Bizyani3alis pO3MOALIIB.

O3HaliOMJICHHS! CTYICHTIB 13 MAaTeMaTHYHUM 3aMCOM Ta CTATUCTHYHHM TJIYyMaueHHsIM y3ara-
JpHEHOTO 3BOopoTHOro posnoainy [Naycca-Ilyaccona (V3PITL, Generalized Inverse Gaussian—
Poisson Distribution, GIGP) ans monemosanns OibmomerpuuHnx aanux (for modeling
bibliometric data) BignmoBigHO 10 HaykomeTpuuHUX poOiT Ciuens (Sichel, 1982, 1985, 1992)
ta Ileppo (Perreault ta in., 1999). 3BepHEHHs yBaru CTyA€HTIB HA MOXKJIUBICTb 3BEEHHS Y 3-
PI'TI (GIGP) posnoainy no HeratuBHOro OiHOMianbHOro posmnoxainy (Negative binomial
distribution), 10 HyJIb-yCIY€HOTO HEraTUBHOrO OIHOMIAJNBLHOrO po3noaity (Zero-truncated
negative binomial distribution), mo posmoxiny norapudmiuaux psniB @imepa (Fisher
logarithmic series distribution), mo 3BopotHoro posmnoxiny I[aycca-Ilyaccona (Inverse
Gaussian-Poisson distribution), a Takoxk go posnoaiti Jlotka Ta Lunda (distributions of
Lotka and Zipf). O6pobxka, obuucnenns ta mobynosa Y3PI'TI (GIGP) posnonifniB y 3BiTax.

OsHaliomiieHHs cTyAeHTiB 13 poboToto Pomanosa Ta Tepexosa (Romanov ta Terekhov, 1995,
1997), siki 3anpornoHyBad MaTeMAaTHYHY MOJENb €BOJIIOL] HAYKOBOI MPOIYKTUBHOCTI Y Hay-
KOBi#i crinbpHOTI pisHOro Biky (The mathematical model of productivity- and age-structured
scientific community evolution) Ta MaTeMaTHYHY MOJIEJIb PYXY HAYKOBIIS 13 YPaxyBaHHIM J10-
ciigannbkoi nponykruBHOCT! (The mathematical model of the scientific personnel movement
taking into account the productivity factor) y Burisini nudepeHiianbHiX piBHSIHb Y YaCTUHHUX
noxigaux apyroro (1997) ta nepmoro (1995) nopsiaky. Monens (1997) € HaykoOMeTpUIHIM
y3aranpHeHHsIM piBHsHHA @okkepa-Ilnanka (Fokker-Planck equation). ITporpamua o6po0xa,
oOumcneHHs Ta Bizyanizauis moneneli (Romanov ta Terekhov, 1995, 1997).

Po3z’sichenns crynentam cratuctuanol Mogen SAonoHcekoro (Yablonskii, 1986), sika kinbki-
CHO TIOKa3ye TOH eKcrepuMeHTaJbHUN (pakT mo Oinpimi mocimimgHMIbKi crigpHOTH (larger
research communities) 3gaTHI po3B’s3yBaTH OiIbIN CKIagHI Tpobmemu (can solve more
complex problems). ITobynoBa crynentam jiHeapuszoBaHoi ouinku (linear relationship)
prn = f=n, ne f € cepenHboro iimMoBipHicTIO (the mean probability) mo kBaigikoBaHUA HOCTI-
HUK po3B’spke npodnemy (that a qualified researcher will solve the problem), a n € po3mipom
rpynu kBauiikoBaHUX nochiaHuKiB (group of n qualified researchers). O3HaiiomneHHs cTyae-
HTIB 13 KoHuenuisimu Barnepa-Jleiinecnopda (Wagner ta Leydesdorff, 2005) ta Crixse
(Stichweh, 1996) nns cknagHOCTI HaAyKOBOi OpraHi3arii. Po3’siCHEHHS CTyAeHTaM IIPOCTOl OLli-
HKU s (dn/df) > (n/f)=(—dp/dt), ne (dn/df) e 1HTeHCUBHICTIO 301JIBLIIEHHS PO3MIpPY JOCIITHH-
upKoi rpymnu (increase in the size of the research group), a (df/dt) € iHTeHCHBHICTIO 3pOCTaKO4OL
CKJIQTHOCTI pO3B’s3yBaHMX 3amau (increasing complexity of the solved problem). Burnyma-
YeHHsI CTYJI€HTaM Psily HACTYITHUX BIUCHOBKIB 13 HepiBHOCTI st (dn/df). Ockinbku CKIaIHICTh
HAyKOBHUX 3a7a4 3pocTae 13 yacoM (As the complexity of scientific problems increases with
time), To BUHUKae moTpeda y OLIBIINX KOJEKTHUBAX JOCHITHUKIB s 3a0e3meueHHs O1biol
HMOBIPHOCTI PO3B’sI3aHHsI MOTOYHUX HayKOBHX mpodiem (one needs larger research collectives
in order to support a large probability of solving the problems). 3BepHeHHs1 yBaru CTyaeHTIB
Ha rapamMeTp f y monepeaniii Mozesi, BeIMUNHA IKOro Mae OyTu sikomora Oiibioro (the value
of the parameter f must be kept as large as possible). O6pobka moznerni.

O3HalloMJIEHHSI CTYZEHTIB 13 OCOOJMBOCTSIMH MOAENeH 13 00MEKEHOI 3aJIeKHOI 3MIHHOK
(Limited dependent variable models), siki 3aCTOCOBYIOTBCSI 1O aHaJi3y KaTeropiiiHO-SIKICHUX
Ta MUCKpeTHUX naHHuX (categorical and count data) y mHaykometpii (scientometrics) Biamo-
BigHO 10 poOiT (Deschacht Ta Engels, 2014), (Van Dalen ta Henkens, 2005), (Fedderke, 2013),
(Rokach Ta in., 2011), (Jensen Ta iH., 2009), (Vakkari, 2012), (Engels Ta in., 2013), (S.-C.J.
Sin, 2011), (Abbasi Ta in., 2011), (Walters, 2006), (Bornmann ta Daniel, 2006) Ta (Barjak Ta
Robinson, 2008). Po3’sicHeHHS CTyIeHTaM MaTeMaTUYHOTO CUHTAKCHCY, CTATUCTUYHOTO 3HA-
YeHHs, HAyKOMeTpU4IHOro, 010morpadiunoro Ta 0i3HEC-3aCTOCYBaHHS TAaKUX Mopenei i3 00-
ME)KEHOR0 3aJIEXKHOI0 3MIHHOIO sIK OiHapHi perpeciitai mogeni (binary regression model), norit-
monei (logit model) Ta mones nmopsinkoBoi perpecii (ordinal regression model). Po3’sicHeHHs







¢da3oBa TpaekTOpisi — oNTHMAJABbHOK. B KpaiioBuX 3a1auax JTMHAMIKH JOBOJIUTHCS BU3HA-
YaTH AK 3aKOH PYXY MaTepianbHOi TOYKH (X(f)=7), Tak i Ail0Yi HA TOYKY CHJH
F(t) = u(t) =? [H], npuuoMy HA 3aKOH PYXY i HA CHJIM MOXYTh HAKJIAAATHCS NEBHi o0Me-
xkenHs [(d(x(2))/dr) = V(¥);, m=(d(V(¥))/dr) = F(¢) [abo m=(d(J(¥))/dF) = u(?)]; Fomin < F(€) < Frnax
[a00 Umin < u(t) < tma]]. Jo Takux 3amay Hajie)KaTh ONTHMI3ALINHI KPAHOBI 3aaa4i, B SIKUX
JOJIATKOBO CTABUTHCS YMOBA MiHiMi3auii neBHOro GyHKIioHAJIY — KpUTEpilo IKOCTi J = #r.
Po3B’s13aHHs HaMmpoCTImoi KpaioBol 3a1a4l onTuManbHoi mBUAKoAil y «[ToHTpsiriHCEKOMY»
BUMAJKy $K MIIIXOM 3aCTOCYBaHHS oO4HCIIoBajbHUX MoxumBocted JModelica.org Ta
Optimica (dogarku E — G), Tak 1 nursixom noOyA0BU aHAJITHYHHX 1HTErpatis 3aaadqi. Jlokna-
JIHE MOPIBHSHHS rpadhiyHUX Pe3yJIbTaTiB MOJSIIOBAHHS Y 1HANBIAyaJbHUX 3BITaX CTYIACHTIB.
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Po3B’s13aHHS 31 CTy/IeHTaMU MPAKTUYHOI HENiHIHHOI KpaloBoi 3aadl ONTHMAIBHOTO yIpaB-
JIHHS OCLMJIALIHHUM MasTHUKOBHM PO3TOHIYyBaHHSIM TEePEMillyBAHOTO BAHTAXKY MPHU KEPO-
BAHOMY TIOBOPOTI CTPLIM OAIITOBOTO KPaHY 13 3aCTOCYBAHHAM OOYHUCIFOBAJIBHUX MOJMJINBOC-
teti JModelica.org Ta Optimica. 3icTaBieHHs pe3yJIbTaTiB YUCEIBHOTO MOJCITIOBAHHS 13 THUIIO-
BUMH €KCIIEPUMEHTAJIbHUMU JAHHUMH.
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Po3B’s13aHHSA 31 CTyIeHTaMU MPAKTUYHOI HENiHIHHOI KpaloBoi 3aa4l ONTHMAIBHOTO yIpaB-
JHHS OCUWIALIHHUM MasTHUKOBUM PO3TOHAYBAaHHIM MEPEMIIyBAHOTO BAaHTAXY NPU Kepo-
BAHOMY IEPEMIIIEHH] Bi3Ka MOCTOBOT'O KPaHy 13 3aCTOCYBAaHHSIM OOUHCITIOBAIIbHUX MOKJIUBO-
creii JModelica.org Ta Optimica. 3icTaBieHHs pe3yJbTaTIB YUCEIbHOIO MOJICTIOBAHHS 13 TH-

NOBUMH CKCIICPUMCHTAJIbHUMH JaHUMH.

3.3.

[lepenik iHAMBITyATbHUX Ta/a00 rPYNOBHX 3aBIaHb

3/

HazBa Temu abo TeMm, 3 SIKUX BUKOHYEThCS
IHIUBIAyaJIbHE 3aBIAHHS

HasBa i Buz iHAMBI Ay abHOTO 3aBIAHHS

Temu 5 ta 6. JleTepMiHICTUYHI MOJETI,
NoB’s13aHI 13 HAYKOBOK  JUHAMIKOIO
nporeciB  myOuikamii Ta OHUTYBaHHS
KypHaIbHHUX crateidl. Eminemiuni moneni
nudy3li HOBUX HayKOBUX 3HAHb IIJSIXOM
MOLTUPEHHSI OMyOJIIKOBAaHUX JKyPHAIBHUX
nyOnikaniii (ogaTku A — B). Heeninewmi-
YHI MOJEN MPOLECIB Ta MUKJIB POCTY
HAYKOBUX 3HaHb, & TaKOX 3POCTaHHS
KIJTBKOCTI JKypHaJNbHUX nutar (Jomartok
C). IToOynoBa aHajOTii HAKOMMYEHHSI 11~
TaT 13 XIMIYHIUMH MPOLIECAMHU 3aPOJKOYT-
BOpeHHs..  (DEHOMEHOJIOTIYHI ~ Mozel
miaBuIIeHHs 100poOyTy HaceJeHHS Ta
€KOHOMIYHOTO POCTY MLUIAXOM 3aCTOCY-
BAHHS T4 PO3BUTKY HAYKOBUX 3HAHb.

PospaxynkoBo-rpadiuaa podora «OCHOBHI
NETePMIHICTUYHI MOJENI HAyKOBOi JWHA-
mikm»: KoM’ rotepra oOpoOka, po3paxyHOK,
Bidyasizaliss Ta HAyKOMETPUYHE BUTIyMa-
YEeHHs] HACTYIHUX OCHOBHHX J€TEPMIHICTHY-
HUX Mozenei HayKOBO{ IUHAMIKH:
mozenb jorictuyuHoi kpusoi (Logistic Curve);
empaemiuai moxmem (Epidemic Models) {SI,
SIR, SIS, Todmana-Hepina (Goffman-
Newill)} ansa auHaMiku momy AL A HAyKOBLIB
ta kypHanpHux murat (domarkm A — C);
monenb [Ipatica (Price) pocTy 3HaHb, MOAENb
Canrsana (Sangwal) st pocTy IHMTAT, MOZAEITb
Abnoncekoro (Al Yablonskil)  nmns
HAYKOBOTO MPOrPeCy B KOHTEKCTI €KOHOMiY-
HOT'O PO3BUTKY.

Temu 1 — 8. CratucTu4ni PO3MOIIIH SIK
IHCTPYMEHT ANl MPUKIAJAHOTO MOAEIO-
BaHHS HAyKOBHX JOCJIIIKE€Hb, MPOLIECIB Ta
cuCTeM. 3aCTOCYBaHHS OOYHCITIOBAILHUX
MOSKJIUBOCTEH TAKMX Cy4aCHUX MOB TpPO-

rpamyBaHHs sk Visual Basic, CH++,
Fortran, Python, JModelica.org,
OpenModelica, SageMath, Maple,

Wolfram Language gepe3 Wolfram Cloud
Basic, MatLab, Statistica, GNU R, ScilLab,

PospaxyHkoBo-rpadiuaa podora «OCHOBHI
CTaTUCTHYHI PO3MONIIHN Yy HayKOMeTpii»: Po3-
PaxyHOK, KOMIT FOT€pHA Bi3yai3amisi, CTaTUC-
TUYHUH aHaJl3 Ta HAYKOMETPHUYHE BHUTIyMa-
YEeHHS] OCHOBHHMX CTAaTUCTUYHHMX PO3MOALIIB:
1) 6iHOMianbHUI pPO3MIOILT (binomial
distribution); 2) HeraTuBHHI OiHOMIaJBHUN
posmoxin (negative binomial distribution);
3) Hy1b-3pi3aHUil HeraTMBHUN OlHOMIaJIbHHUN
posnogin (zero-truncated negative binomial




GNU Octave no obuncnenss Ta rpadiuHoi
no0yIOBH M€OMETPUYHHUX XaAPAKTEPUCTUK
HaO1JIbII MOLUTUPEHNX CTATUCTUYHUX PO3-
NOJUTIB y HMOBIPHICHINA Ta CTOXaCTUYHIN
OUHAMILl CyYaCHHX HAyKOBHUX JOCIIIi-
mkeHb Ta Haykometpii (lopaTok D).

distribution); 4) po3monin JorapupMiIYHOrO
psany @imepa (Fisher logarithmic series
distribution); 5) I'aycosuii posnozin (Gaussian
distribution); 6) posnogin Komi (Cauchy
distribution); 7) posmomin Lunda (Zipfian
distribution); 8) posmonin lunda - Mannensb-
opora (Zipf-Mandelbrot distribution); 9) pos-
nonin Ilapero (Pareto distribution, Paretian
distribution); 10) posnonin Jlomakca (Lomax

distribution); 11) posnomin Ilpatica (Price
distribution); 12) posmonin Ciuenst (Sichel
distribution); 13) ramma posmozin (gamma

distribution); 14) IlyaccoHIBCbKHMIA pPO3MOALIT
(Poisson distribution); 15) posnoxgin ramma-
IIyaccona (gamma-Poisson  distribution);
16) 3BopotHuit  posmoxin [ayca-Ilyaccona

(inverse  Gaussian-Poisson  distribution);
17) y3araqpHeHUH  3BOPOTHHHA  PO3MOZLT
I'ayca-Ilyaccona (generalized inverse

Gaussian-Poisson distribution); 18) posnozin
Bapinra (Waring distribution); 19) 6araTosu-
MipHUH po3moain  Bapinra (multivariate
Waring distribution); 20) 3pizanuii po3monin
Bapinra (truncated Waring distribution).

Temu 17-19. O3HallOMJICHHS CTYEHTIB 13
O0YHCTIOBAIBHUMH  MOYITUBOCTSIMH  CY-
qacHOi MOBH KiOep(dizuuHOro Mopero-
BaHHs Modelica Ha npukaai 31CTaBIeHHS
YUCENIbHOTO (B paMKaX 3aCTOCYBAaHHS Bi-
aeHOrO I13 JModelica.org i3 po3mupen-
HsaMm Optimica) Ta aHAJITUYIHOTO (B paMKax
3aCTOCYBaHHA TNPUHLUINY MaKCUMyMYy
ITonTpsirina) po3B’s3KiB OOEpHEHOI Kpa-
HOBOI 331241 ONTUMAJIBHOI IIBUAKOMIT JJIsT
HAMMPOCTIIIOTO T€OMETPUYHOTO BHIAAKY
OITHOMIPHOT'O PYXY KEPOBAHOTO 00’ EKTY 3a
BiZICYTHOCTI TOYOK NIEPEKIIOUEHb, a TAKOXK
3a HasSIBHOCTI OZIHI€I Ta TBOX TOYOK MepPeK-
JFOYEHHS HaNpsiMy pPyXy KEepPOBaHOTO Ma-
tepianbHOro 00’ ekty (Jlomarku E — G).

PospaxynkoBo-rpagiuaa podora «Ilopis-
HSTHHSI YHCEJIbHOTO Ta AHAJITHYHOTO PO3B’sI3-
KiB 33]1a4l ONTUMAJIbHOI IBUAKOMIL (J = ) Anst
OITHOMIPHOTO PyXy KepoBaHOTro 00’ exty» ([l 0-
natku E — G): MaremaTnudHa mOCTAHOBKA Ta
(dbopMyTIOBaHHS 3BOPOTHOI KpaioBoi 3amadi
ONTHUMAJIBHOTO 32 IIBUAKOIIEI0 YIPABIIHHS
(/=1 y BUIaaKy BIICYTHOCTI, & TAKOX HasiB-
HOCTI OZTHI€l Ta IBOX TOUOK MEPEKIFOYCHHS Ha-
npsiMmy pyxy. IloOynosa umcenbHOro iHTer-
pajly IJISIXOM 3acTocyBaHHs BuibHOTO [13
JModelica.org i3 po3mmupenHsm Optimica (o-
natku E — G). [TobynoBa aHami THYHOTO 1HTE-
rpajly IJISIXOM 3aCTOCYBaHHS MPUHLIUITY MaK-
cumyMy lloHTpsiriHa. 3icTaBieHHS pe3yJsibTa-
TIB YHMCENBHOTO Ta AHAJTITUYHOTO MOAEIIO-
BaHHSI 371441 YIPaBJIiHHSL




IV KPUTEPII OLIIHIOBAHHA ITOH/T

4.1.  OcoOmMBOCTI OIIHIOBAaHHS 3HaHb CTyAcHTIB JIJIMA 3 ek3aMmeHaliiHoi
TMOH/I aucimniaiau

[TinCyMKOB1 OLIHKH 3a TPUMECTP 3 ek3aMeHauiiiHoi mucumruiian [IOH/] B
L1JIOMY MEPEBOAATHCA 34 HALIOHAIBHOK MWKaIOK Ta mkanoo ECTS BianoBigHo 10
HIWKYEHABEJACHOI MIKHAPOAHOI TAaONWIl TMEPEBEACHHS OLIHOK, SIKa BU3HAYAETHCS
nirounM B JIJIMA MONOKEHHS PO OPraHizaililo HaBYaIbHOrO MPOLECY B KPEIUTHO-
MOAYJIbHINA CUCTEMI MIATOTOBKY (haxXiBIiB;

PeiiTuHrona oninka | Y HamioHaAbHIN mKaJi Y mkanai ECTS
90-100 BiaMmiHHO (3apaxoBaHO) A

81-89 J1oOpe (3apaxoBaHO) B

75-80 JloOpe(3apaxoBaHo) C

65-74 3a10BLILHO (3apax0OBaHoO) D

65-64 3a10BLILHO (3apaxOBaHoO) E

30-54 HezanoBuibHO (He 3apaxoBaHo) | FX

0-29 HeszanoBinbHO (He 3apaxoBaHo) | F

JIsisi oTpuMaHHs TO3UTHBHOI OIIHKK €k3aMeHaiiitHoi aucuumiian [TOH]]
CTYJACHT TMOBHMHEH CKJIACTH BCl OOOB’SI3KOBI KOHTPOJBHI TOuku Kypey [IOHJ[ Ta
OJIEP’KaTH HE MEHLIE HIXK 55 OaniB CyMapHOi OLIIHKM K HA MPOTA31 CEMECTPY, TaK 1
Oe3nocepennbo Ha ek3ameHi 3 [TOH/I, mpuyomy y TakoMy BHIIQOKy IMiJCyMKOBa
[TOH/I-o1iHKa BM3HAYAETHCSA CEPEOHIM apUPMETHUYHUM 3HAYCHHSM IT11CYMKOBO{
CEMECTPOBOI Ta €K3aMEHALIHHOT OLIHOK. SIKIIO 5K X0Y OJHA 3 IMX ABOX (ITOTOYHOI Ta-
a0o ex3amenaniiinoi) TTOHJI-OmiHOK BHSBISETBCS MEHIIOKW 3a 55 OaniB, TO
niacymkoBa [TOH/I-oniHka oapasy BUSBISETHCS MPUHIMIOBO MEHIIOK 3a 55 OaiB 1,
OTKE, BKEC HE MOKe OyTH 3a0BUIbHOI0. TOOTO CTYJEHT, SIKAIA HA MPOTS31 CEMECTPY
CKJaB BCl KOHTPOJIbHI TOYKHM €k3aMmeHauiiHoi aucuuruiian [TOHJI 1 HaOpaB He
MeHIIE 55 OajaiB CyMapHOi CEMECTPOBOI OIIHKK, HE MA€ MOKJIMBOCTI «aBTOMATHYHO)
orpumaru niacymMmkoBy [TOH/I-oniHKy 1 000B’I3KOBO MOBHHEH MHCHMOBO CKJIAAATH
ITOH/I-ex3amMeH.

Pesynbratu npuiiomy ek3aMmeny 3 qucuuiiing [IOH]T oriHroroThes 3a 100 — Oa-
JBHOK PEUTHHIOBOK IIKanow. [Ipy OIIHIOBaHHI PE3YJIbTATIB E€K3AMEHY MOXKE
TaKOX BHUKOPUCTOBYBAaTUCS HalllOHAIbHA S5—0anbHa IIKaJla Ta BUILICHABEICHA
Tabnmuus nepeBeacHHs OamB B pamkax Air04oro B JI/IMA nososkeHHsl Mpo OpraHiza-
L[1}0 HABYAIBHOTO MPOLECY B KPEAUTHO-MOIYJIbHIH CHCTEMI MIATOTOBKHM (haxiBIIiB.



4.2, Tlepenik 00OB’a3k0BUX KOHTposbHMX TO4YOK [IOHJ| ans owiHrOBaHHS
3HAHb CTYJICHTIB ACHHOI ()OPMHU HABYAHHSI

Ne|  Hassa 1 KOpoTKuii 3MiCT KOHTpONb- | Max | XapakTepucTHKa KpUTEPIiB AOCSITHEHHS pe-
HOTO 3axX0.y OarniB | 3yJbTATIB HABUAHHSA JUIs1 OTPUMAHHS MaKCH-
MaJIbHOI KLJIBKOCTI OastiB

1 | Baxuct po3paxyHkoBo-rpadiuaux Ta | S50 | CTymeHT 3maTHHH NPONEMOHCTPYBATH KPH-

00UHCITIOBAIBHUX JTAOOPATOPHHUX POOIT TUYHE OCMHCIICHHS JICKIIHHOTO Ta MO3aJIeK-
IHHOrO Matepiany, OpaTu KBajigiKOBaHY
y4acTh Y AUCKYCIi 3 HABEACHHSIM apryMeHTa-
uii. CTyeHT BUKOHAB pO3paxyHKOBO-Tpadi-
4Hi Ta 00YHCTIOBaNBHI TAOOpaTopHi PoOOTH,
a TaKOK HaBIB apryMEHTOBAaHI BIAMOBIAL Ha
YTOYHIOBAJIbHI Ta AOAATKOBI 3aITUTAHHS BU-
KJIaJ1a4a Ta KOJIET.

2 | MonynpHa koHTpOJbHA podota Nel no | 10 | CTyneHT BUKOHAB TECTOBI Ta PO3PaxyHKOBO-
MOJYJIFO Nel «HayxomeTrpuuna O0OYHCITIOBAJIbHI 3aBAAHHS, IO BiMTOBI AT
OMHAMiKa Ta €(pEeKTHUBHICTb HAYKOBHX [IPOrpaMHUM pe3yJibTaTaM HaBUaHHS 3a Te-
nociiskeHby (logatku A — B) Mamu 3MicToBoro Moayo Nel (Jloa. A — B)

3 | MoaynpHa koHTposnbHA pobota Ne2 no | 10 | CTyaeHT BUKOHAB TECTOBI Ta PO3PAXyHKOBO-
Momymo Ne2 «lHxkeHepiss HayKOBUX OOYHCITIOBAJTbHI 3aBAAHHS, IO BiMTOBIAAIOTH
3HaHb, OHTOJIOT] Ta CEMAHTHUYHA TaBY- NPOTPaMHUM pPe3yJIbTaTaM HaBYAHHS 3a Te-
tuHay (MAogatku C — D) Mam# 3MicToBoro moayo Ne2 (Joa. C—D)

4 MonynbpHa kKoHTposbHa podota Ne3 mo| 10 | CTymeHT BUKOHAB TECTOBI Ta PO3PaxyHKOBO-
monymo Ne3 «OOpoOka, maHyBaHHS, 0OYHCITIOBAIbHI 3aBAAHHS, IO BiAMTOBI AT
3TJIaKyBaHHs, HENIHIAHE Tporpamy- NPOTPaMHUM pPe3yJIbTaTaM HaBYAHHS 3a Te-
BAaHHS Ta ONTHMI3AIlsl EMITIPUYHUX Ta| Mamu 3mictoBoro moayro Ne3 (loa. E, G)
O0YHCITIOBAIBHO-TEOPETUYHNX ~ JTAHUX
HaykoBHX nociikersy (Aogatkn E, G)

5 |MonynbHa koHTpONbHA podota Ne4 no| 10 |[CTymeHT BUKOHAB TECTOBI Ta PO3PaXyHKOBO-
mMonymo Ned « Onrumizanisi Ta OnTUMa- OOYMCITIOBAJIBHI 3aBOAHHS, 110 BiAIOBIIAIOThH
JbHE YIPABJIIHHS KEPOBAHUMH JUHAMI Y- NPOTPaMHUM pe3yJibTaTaM HaBYaHHS 3a Te-
Humu cucreMamm» (dompatku E, F, G) Mamu 3MicToBoro MonyJiro Ne4 (Moa. E, F, G)

6 | Homatkose inguBinyanpHe | 10 | CTyaeHT 3maTHUI 3aCBOITH Ta MPAKTUYIHO 3a-
TeopeTuyHe abo po3paxyHKOBO-00UHC- CTOCYBaTH HOBY METOAMKY I€TepMiHICTHY-
JIIOBaJIbHE 3aBAAaHHS HOro abo HWMOBIPHICHO-CTOXaCTHYHOTO MO-

NETIOBAHHS HAYKOBUX MPOLIECIB, PE3yJIbTa-
TiB Ta CHCTEM A0 (HOPMYIIIOBAaHHS, TOCTAHO-
BKH, MAIIMHHOTO PO3B’sI3Ky Ta rpadivHoi Bi-
3yasizalii pe3ybTaTiB.

IloTounuit KOHTPOIBL 100 -

(*0,5)
[TincymkoBuii kouTpoins (lopatok G) 100 | CTyneHT BUKOHAB TECTOBI Ta PO3PaxyHKOBO-
(*0,5) | oOuncroBaNBHI 1HAUBIAYATbHI 3aBIAHHS Ta
HaBIB apryMEHTOBaHI BIJAIMOBIAI Ha CHUTya-
I{HI 3aBJaHHSI, IO BIAOBIJAIOTh MPOTPaM-
HUM pe3yJIbTaTaM YCHIIIHOTO HAaBUaHHS 3
muctumutinn «IIporpamHa oOpoOka Hayko-
BuX nocyimkerb» (JAoxatok G)
Bceworo 100 -




4.3.

[Tepenik 000B’sA3k0BUX KOHTpONbHUX TOYOK [IOHJI nmnst oiiHrOBaHHS

3HAHb CTYJICHTIB 3a049HOI ()OPMHU HABYAHHSI

Ne | Ha3Ba 1 KOpOoTKuii 3MicT KOHTpO- | Max XapakTepuCTHKA KPUTEPIiB JOCATHEHHS
JIBHOTO 3aX01y OamniB pe3yJbTaTiB HABUYAHHS JUII OTPUMAHHS
MaKCHUMAaJIbHOI KiJIbKOCTI OaiB
1 TectoBa xoHTponbHa pobGorta, | 40 | CTyZeHT BHUKOHAaB TECTOBI 3aBAAHHS, IO
sIKA BUKOHYETBHCSI CTYJEHTOM 1H- BIZMOBIAIOTh MPOTPAMHUM  Pe3yJIbTaTaM
OUBIAyaapbHO B cuctemi Moodle HABYAHHS 3 TUCIUTLIHA
2 ITucemoBHIi ex3aMeH (3aliK) 60 | CTymeHT BUKOHaB OOUYHCIIOBAIBLHO-PO3paA-
XYHKOBI 3aBIaHHs O1JIeTy Ta HaBiB apryMeH-
TOBaHI BIJMOBIAI HA CUTyaliiHI 3aBIaHHS,
11O BiATOBI JAI0OTh MPOTPAMHUM Pe3yJIbTaTaM
HaBuaHHs 3 gucouruiad - «IIporpamna
00poOKa HAYKOBUX AOCII IPKEHDY
Bceworo 100 -
4.4, Kpurepii oOuiHIOBaHHA C(OPMOBAHOCTI MNPOTPAMHUX  PE3YJIbTATIB
HaBuyaHHs 3 [IOH/] mijx yac miaCyMKOBOrO KOHTPOJIEO
CuHTe3oBaHul onuc Tunosi HEJOMKY, SIKI 3MEHILIYIOTH PiBEHb JOCSTHEHHS
KOMIIETEHTHOCTEH IPOTPAMHOTI0 PE3YJIbTATy HABYAHHS
KoruiTusHi: 75-89% — CTyOEHT MPUIYCKAETbCA HE3HAYHUX MOMHIOK Y

® CTyIEHT 3JaTHUW mOpoje-
MOHCTPYBAaTH 3HAHHA 1 PO3Y-
MIHHSI OCHOBHUX METO/IIB Ta aJ-
TOPUTMIB PO3B’SI3KYy AMHAMIY-
HUX 337a4 AETePMIHICTHYHOTO,
HAMOBIPHICHO — CTATHCTUYHOTO 1
CTOXAaCTUYHOTO MOJEINTFOBAHHS
MPUKJTATHUX 337a9 HayKOBUX
JIOCTIIIKEHb,

® CTyJIEHT 3JaTHUN nOpoje-
MOHCTPYBATH 3HAHHA 1 PO3y-
MIHHSI OCHOBHUX METO/IIB Ta aJi-
TOPUTMIB KOMIT FOTEpPHOT'O
PO3B’sI3Ky TayCIBCbKHUX Ta Hera-
YCIBCBKUX  3a/la4  KJIACUYHOI
CTATUCTUYHOI MEXAHIKHU;

® CTyIEHT 3JaTHUN nOpoje-
MOHCTPYBATH 3HAHHA 1 PO3y-
MIHHSI OCHOBHUX OOYHCITFOBaJIb-
HUX METOJIB Ta KOMIT FOTePHHUX
AJTOPUTMIB B PaMKaxX MpPaKTHY-
HOT'O 3aCTOCYBaHHSI OHTOJIOTIY-
HOT'O Ta aKay3aJbHOTO OMTUMI-
3amifHOTO MpOrpamMyBaHHs

OMMHUCI TPUKJIATHUX AJTOPUTMIB T4 KOMIT FOTEPHHUX METOIIB
PO3B’sI3aHHS JETePMIHICTUYHHUX, HMOBIPHICHUX, CTATUCTHY-
HUX Ta CTOXaCTHYHHX 3a71a4, HEJOCTATHbO IIOBHO BHU3HAYAE
NPUKJIAAHAN HAyKOBO-CTATHCTUYHUI 3MICT HAayKOMETpPHY-
HUX CIIBBIJHOIIEHb, HETIOBHOKO MIPOIO PO3YMI€ MEePEBaru Ta
HENIOJIIKM 3aCTOCOBAHOI MAaTeMaTU4HOI MOJEN, MPUITyCKa-
€TbCA HECYTTEBUX (PAKTUUHUX TOMIUJIOK NMPU BUTIIyMadeHH]
PO3paxyHKOBO-TpadhiYHUX PE3yIbTATIB Ta BU3SHAYEHHI TOYHO-
CTi TOCJI JPKYBAHUX OOYHCITFOBAJIbHUX METOIIB

60-74% — cTyI€HT HEKOPEKTHO (hOPMYJIIOE ANTOPUTMH Ta M-
TONU PO3B’SI3aHHS AETEPMiHICTHYHUX, HMOBIPHICHUX, CTaTH-
CTHYHHX T4 CTOXaCTUYHHX 3a71a4 Ta POOUTH CYyTTEBI TOMHUJIKH
y 3MICTI MATEMaTHYHOI MOAEJI, IPHITY CKAETHCS TOMUJIOK TTPH
MPOEKTYBaHHI BJIACHOT'O KOMIT FOTEPHOTO
ANTOPUTMY, IPUCYKAETHCS rPyOUX MOMUJIOK Y BUTJIyMadeHH]
Ta CTATUCTHYHHUX PO3PAaXyHKaX, a TaKOX NMPH OPOpMIIEHHI
PO3paxyHKOBOI a00 0OYHCITIOBANIbHOI JTAOOPAaTOPHOI poboTu

meHmre 60% — CTyIeHT He MOKe OOIPYHTYBAaTH CBOKO MO3H-
L[IF0 TOCWJIAHHSM Ha KOHKPETHHUI aJrOPpUTM PO3B’SI3aHHS Jie-
TEePMIiHICTUYHUX, HMOBIPHICHHUX, CTATUCTHYHUX Ta CTOXACTH-
YHUX 3a7a4, He BOJIOAIE METOIUKOI WMOBIPHICHOTO Ta CTa-
TUCTHYHOTO PO3PaxyHKIB, HE MOXK€ CAMOCTIHHO mimiOpaTH
HEOOX1/THI PO3PaXyHKOBI METOAM CTATUCTHYHOI MEXaHIKH, HE
Mae HaJIeXKHOI YsIBU MPO TUIH 3a7a4 Ta HMOBIPHICHO-CTaTHC-
TUYHE BUTJIYMAYEHHS OJIEP’KAHUX PE3YJIbTATIB

AdexTusHi:

75-89% — CTYOEHT NMPUIYCKAETHCS MEBHUX JIOTIYHUX TTOMH-
JIOK B apryMEHTallli BJACHOI MO3MUIIi B TUCKYCIsIX HAa 3aHSTTSIX




® CTYACHT 3JaTHUHM KPUTH-
YHO OCMHCIIIOBATH MaTtepiai
JEKIIHHUX Ta MPAKTUYHHUX 3a-
HSITh, apTYMEHTYBATH BJIACHY
MO3UIII0, CIPOMOXKHHIA OIi-
HUTH apTyMEHTOBaHICTh BUMOT
Ta KOMIIETEHTHO IUCKYTyBaTH
y mpodeciiiHOMy CepeTOBHII;

e CTYAEHT 3[aTHUH KpeaTu-
BHO CITIBIPAIFOBATH 13 1HINUMU
CTYAEHTAaMH Ta BHUKJIAJaueM,;
iHiIiroBaTH 1 Opatu yd4acte y
KOHCTPYKTUBHINA Ta apryMeH-
TOBaHIA JUCKYCii, PO3MIISATH
IIHHOCTI KOJIEKTUBHOI Ta Hay-
KOBOI €TUKH y cdepl mpuKia-
HUX 3arajJbHOHAyKOBUX JIOCII-
JUKEHb

Ta IMiJ] 9ac 3aXUCTy OOYUCIIOBATIBHIX JJA0OPATOPHUX Ta IHIHU-
BiyaJIbHUX PO3paxyHKOBHX 3aBAaHb, BiAUyBa€ MEBHI CKIIA/I-
HOCTI y MOsICHeHHI (haxXiBIFO Ta KOJIEraM MEeBHUX MOAPOOULIb
Ta OKPEMHX acIeKTiB mpodeciiHoi mpodieMaTHKu

60-74% — CTyAEHT NPUITY CKAETHCS ICTOTHUX JIOTTYHUX TOMH-
JIOK B apryMeHTalil BJAaCHOI MO3MLii, BUABJISIE HEAOCTATHIO
1HILIATUBY 10 y4acTl y TUCKYCISX Ta IHAUBIAYyAIbHUX KOHCY-
JBTAIISIX 332 HASIBHOCTI CKJIAHOCTI Y BUKOHAHHI JlabopaTop-
HUX Ta IHIWBIAyaJIbHUX 3aB/aHb, BiUyBa€ 1CTOTHI CKJIATHO-
CTI TIpU NOsICHEHHI (axiBLIO a0o He(daxXiBIO OKPEMHX acrie-
KTiB npodeciitHoi npobieMaTuku

meHme 60% — CTyAeHT He 30aTHUN MPOAEMOHCTPYBATH Bijlb-
HOTO BOJIOJIIHHS JIOTIKOIO Ta apTryMEHTALI€0 y BUCTYIAX, HE
BUSIBJISIE 1HILIATHBH A0 y4acti y mpodeciitHii AucKycii, 10
KOHCYJIbTYBAaHHS 3 NMPOOJIEMHUX MHUTAaHb BUKOHAHHS J1abopa-
TOPHUX Ta 1HAWBIAYyaJbHHUX 3aBIaHb, HE 3aTHUHA MOSCHUTH
He]axiBLIO CyTh BIAMOBIAHUX MpodieM mpodeciiiHoi isiib-
HOCTI;, BUSIBJISIE 3HEBArY 1O €THKH HABYAJIBbHOTO NPOLIECY

IMcuxomoTOpHI:

® CTYIEHT 3JaTHUH CaMmo-
CTIHHO TpAaIOBaTH, PO3POO-
JSITH OPUTIHAJIBHI BaplaHTH 1H-
OUBIAyaJbHUX pIIICHb, BIICB-
HEHO Ta KBaJi(piKOBAHO 3BITY-
BaTH MPO HHX,

® CTyIEHT 3JaTHUH CIO-
KIHO Ta 30CEPEIKEeHO CIiy-
BATH METOJUYHHUM TiAXOJaM
10 PUKJIAJHUX PO3PAXYHKIB,

® CTYIEHT 3JaTHUI MOBHOIO
MiPOIO0 KOHTPOJIFOBATH PE3yJib-
TATH BJIACHUX 3YCHJIb TA HaMa-
raTUCsS ONTHUMAJILHO KOpPHIY-
BATH CBOI BJIACHI 3y CHJLISI

75-89% — CTyZ€HT NPUIYCKAEThCSI IEBHUX [TOMUIIOK Y CTaH-
JApTHUX METOAMYHHMX MIIXOAaX Ta BIMTYYyBAE YCKIIATHEHHS
npu ix Moxudikauii 3a 3MiHHA BUX1THUX YMOB HaBYaJIbHOI a00
MPUKJIAIHOI CHTYaIi

60-74% — cTyeHT BiguyBa€ YCKIAJHEHHs MPHU MOAU(IKaIii
CTaHIAPTHUX METOIAMYHUX i IXO/IB 33 3MiHU BUXITHUX YMOB
HAaBYAJIbHOI 200 MPUKJIAAHOI CUTYaLl

meHIe 60% — CTyOeHT He3NaTHUH CaMOCTIHHO 3M1MCHIOBATH
MOLIYK T4 ONPALFOBAHHS METO/IB Ta AJITOPUTMIB PO3B’ SI3aHHS
JEeTePMiHICTUYHUX, HMOBIPHICHHUX, CTATHCTUYHUX Ta CTOXAC-
TUYHHX 337124, BUKOHYBaTH 1HIWBIAYaIbHI 3aBJAHHS, MPOSB-
JIsI€e O3HAKH aKaJAeMi4HOI HeOOPOUECHOCTI MPH i ATOTOBII 1H-
OUBIAyaJbHUX 3aBIaHb Ta BUKOHAHHI KOHTPOJBHUX POOIT, He
copMOBaHI HABUYKH CAMOOLIHKH PE3yJIbTATiB HABYAHHSA 1 Ha-
BHUYOK MI’KOCOOMCTICHOI KOMYHIKalii 3 MPUHHATTS JOTIOMOTH
3 BUTPABJICHHS TIOTOYHOI CUTYaIli1

4.5.
KypcoBoi poOoTH

Kputepii ouiHIOBaHHS MPOrpaMHUX pe3yibTaTiB HaBuaHHs 3 [IOH/] mis

Kpurepii oLiHIOBaHHS KypCOBOI poOoTH MakcumasbpHa
KLJIBKICTh OaJiiB
OdopmneHHst KypcoBoi poOOTH BIAMOBIAAE CTAHAAPTU30BAHUM BUMOTAM. 5
OCHOBHI HeIONIKM: TIEPEBUILEHHS 00CATY; WPUQT Ta IHTEPBAJ HE BIAMOBIAAOTH
BCTAHOBJICHUM BUMOTaM; BiZICYTHsI HyMepallisi, 3aroJIOBKH; HeNpaBuibHe 0(opM-
JIeHHs! [ POBOTO Ta 1JIFOCTPATUBHOIO MaTepiajay, TOAATKIB TOLIO
Pedepar i BcTyn BiANOBINaOTh CTaHAAPTHUM BUMOraMm. OCHOBHI HEOJIKH: pe- 5
depat He MICTUTh HEOOXITHUX €JIEMEHTIB, Y BCTYII BICYTHE OOTPYHTYBaHHS aK-
TyaJbHOCTI TEMH Ta il 3HAYYIIOCT];, HE BU3HAYCHI METa Ta 3aBAAHHs, 00 €KT, mpe-
OMET 1 METOM NOCTIIKEeHHs, iHbopMaliiHa 6a3a KypcoBoi poOOTH TOIIO
OcCHOBHA YaCTHHA KYPCOBOTO MPOEKTY BIATOBI1A€ HASSBHUM BUMOTaM. 55




OcHOBHI HeZOJIKH (3 ypaxyBaHHAM crieln(iku TeMH 1 3aBIaHb pOOOTH): BIACY-
THI TnOWHA, BCEOIYHICTh 1 TOBHOTA BHKJIAZEHHS TEOPETUYHOIO MaTepiany, He
NOKa3aHl JWUCKYCIHHI MHUTaHHSA, BIACYTHIH OTJISI JITEpaTypu TOILNO, BiACYTHIN
TaOMUYHUHN Ta UTIOCTPATUBHUMA MaTepian abo HOro aHasi3; BUKOPUCTaHI 3acTa-
piji naHi, HABEIEHI IaHl He TIOB s13aHl 31 3MICTOM TEKCTY POOOTH; HAsIBHICTh MO-
MUJIOK y PO3paxyHKaxX, HeJOCTATHS BIPOTIAHICTh 1 HAMIHHICTh AETEPMiHICTHY-
HOTO Ta HMOBIPHICHO-CTATUCTUYHOTO OOTPYHTYBAHHS TOLIO

BucHoBKHM KypcoBOi poOOTH BiMOBIAAIOTH IFOUYUM CTAHIAPTHIUM BHMOTAM. 10
OCHOBHI HETOJIIKH: BUCHOBKH HE MAOTh 3B 3Ky 3 Pe3yJIbTaTAMU JOCIIKEHHS
Ta HOro 3aBNaHHSMU, HE MiJBEICHI MICYMKH Ta BIICYTHS TUCKYCIsi-OOTOBO-
PEHHs 3a BCIMa BUCBITJIECHUMH MUTAHHSIMH Ta PO3JiJaMH; MalOTh MicLIe ITOBEp-
XOBHI aHaJI3 1 HEIOCTATHHO OOTPYHTOBAHI BUCHOBKH TOIIO

Criucok BUKOPHCTaHHX JIKEPENT BIATIOBI1a€ CTAHAAPTU30BAHUM BUMOTaM. 5
OcHOBHI HeONiKH (3 ypaxyBaHHSIM crienn(iku TeMH 1 3aBIaHb poOOTH): HENo-
CTaTHIH piBeHb 1HPOPMALIHOTO 3a0e3NeUeHHs, HePaBMIbHO OPOPMIIEHHIA; Bi-
JCYTHs 3aKOHOAaB4a 6a3a; 3actapija nepioauyHa JiTepaTypa TOIO.

Bcwoeo 3a pezynomamamu peyensyeanus 80

JleMOHCTpawist pO3yMiHHS TEOPETUYHHUX OCHOB TEMH JAOCIII IPKEHHSI, CTYTIEHIO BO- 20
JIOAIHHSA MPAKTHYHUMH aCTIEKTAMU TEMH JOCIIXKEHHsI, CITPOMOKHOCTI apryMe-
HTYBaTH BJIACHY TOUYKY 30pYy 10O MPOOJIeM 1 HIUIAXIB iX BUPIIIEHHS BIAIOBITHO
10 TEMAaTUKU AaHoi poOOTH, B T.4. B XOZl HaJaHHs JOKJATHHUX Ta apryMEHTOBa-
HUX BIJIMOBIIeH HA MepeBaskHY OlJTbINICTh 3aITUTAHb YWIEHIB KOMICli

Bcvoeo 3a pezynsmamamu 3axucmy 20

Bceboro 3a pe3yJabTaTaMu peneH3yBaHHS i 3aXHCTY 100

4.6. Kpurepii  OWIHIOBaHHS  TWUOOBOIO  €K3aMcEHalliHOro  Oinery
3 mucuumutiag «IIporpamHa 06poOka HAyKOBUX TOCIIHKEHBY

[Tpn po3podLi KPUTEPIIB OLIHIOBAHHS €K3aMEHALIMHOrO OUIETY 3 TMCUUILIIHA
[TOH/I 3a 0cHOBY B3sTa MOBHOTA 1 MPaBWJIbHICTh PO3B’A3aHHS KOMIUIEKCHOI TUIIOBOT
KpaioBoi 3agaul ontumanbHoi mBHAKOAlI ([logatkm E, F, G). [lpu omiHtoBaHHI
exzamenaiiinoro Ouery 3 [IOHJ (Jlomarkm E, F, G) HeoOXimHO BpaxyBaTw
c(OpPMOBAHICTh MPOTrPAMHMX PE3YJIbTATIB HABYAHHS Ta 3JATHICTh CTYICHTA:

— IEMOHCTPYBaTH pO3yMiHHA 0a30BOI MAaTeMaTHM4HOi Ta KOMIT FOTEPHOI
TEPMIHOJOTIT Ta HAHOUIbII TOIIMPEHMX O3HAYECHb Y NPHUKIAAHIA ramysi
iH(popmarliiinoro 3adesneueHHss Ta nporpamHoi JModelica.org-o0poOkn kepoBaHOi
JVUHAMIKH, YIIPABIIHHS Ta (J = {)-oNTUMI3alii PeXKUMIB OJHOMIPHOTO PyXy Haimpoc-
TIIIOT KEPOBAHOI IMHAMIYHOI CUCTEMMU,

— MPOJAEMOHCTPYBATH PO3YMIHHS BIAMOBIAHOTO MPUKIAJHOTO MAaTEMATHYHOTO,
CUCTEMHO-IMHAMIYHOIO Ta KOMIT I0TepHO-airoput™MiuHoro Modelica-popmanizmy, a
TakoXk akay3asibHoi JModelica.org, Optimica ta Pyplot kibepdiznunoi iMmmiemMenTarii
OOYMCITIOBAIbHUX ~ PE3YJIbTATIB MPOrpaMHOi  OOpOOKM TEOPETUYHMX HAYKOBHMX
JOCHI/DKEHb B paMKax IMOCTAHOBKHM, TIYMAauyeHHS Ta (OPMYJIFOBAHHS 3BOPOTHO{
KpaiOBO1 KOMILJIEKCHOI MPOMUCIIOBO-ITPAKTAYHOT 3a/1a4l ONTUMAJIBHOTO 34 IIBUIKO-
JI€r0 YIpaBlliHHSA (J = {r) Y BUNAAKY BIJCYTHOCTI, a TAKOXK HASBHOCTI OJHIEI Ta IBOX
TOYOK MEPEKIIFOUEHHS HANMPSMY OAHOMIPHOTO PyXy KEPOBAHOTO TOYKOBOTO 00’ €KTY.
[nauBIyabHE 3aBAaHHS OUIETY CKIAAAEThCS 13 OJHIET KOMIUIEKCHOI TUIOBOT 3a/1a4l



ONTUMANIBHOT WBUAKOALT (J = fy) 17151 OMHOMIPHOTO PyXY KEPOBAHOIO 00’ €KTY JUIsl BU-
NajKy HasIBHOCTI YOPABIIHHSA 13 PO3IMKHEHUM KOHTYPOM PEryJIIOBaHHS 1

OIIIHIOETHCS 3a CTOOAIBLHOIO IITKAJIOH.

KpwuTepii oLiHrOBaHHs TUIOBOTO ek3ameHauiiHoro oinery 3 HIOH/,
npeacTaBieHoro y ogaTky A

MakcumanbpHa
KiJIBKICTB OaiB

Ouinka «5» (90..100 6aaiB) BUCTABISIETHCS TO/I, KOJIU CTYJIEHT BOJIOI€ TIHOO0-
KMMH 3HaHHSAMHM HaBYaJbHOTO MaTepiajy B TMOBHOMYy OOCs3i, Ta 30aTHUH IX
e(eKTUBHO BHUKOPHUCTOBYBATH MJISi BHKOHAHHS KOMIUIEKCHOI THIOBOI 3amadi
Oinery. BinmoBimb CTyzneHTa MOBHA, NPaBHJIbHA, JIOTIYHA, MICTUTH aHai3,
CHUCTEMATH3Aalll0, y3arajbHeHHA. KoMIiekcHa Tunmosa 3anada 011eTy BUKOHAHA
CaMOCTIHHO, y TOBHOMY 00csi31. [Ipn BUKOHAHHI KOMIUIEKCHOI TUITOBOI 3a/1a4l 10-
MY CKAIOTHCS HETOYHOCTI, SIKi CTyA€HT CAMOCTIHO BUIIPABJISIE, & CAME HETOUHICTh
npu 3amuci  (PI3UYHEUX po3MipHOCTEH (a30BUX 3MIHHUX Ta 3MIHHHX
yOpaBIiHHS Ta/ab0 HETOYHICTh NPU BUTIyMAaueHHI rpadpidHUX pe3yJbTaTiB
aKay3aJIbHOTO KOMIT IOTEPHOTO MOJIEIIOBAHHSL.

OuiHka «5»
(90..100 6amniB)

Ouinka «4» (75..89 6aJiiB) BUCTABISIETHCS TOI, KOJIU CTYIEHT CAMOCTIITHO, 3 pO-
3yMIHHSM, BIATBOPIOE OCHOBHHI HaBUAJBHHMH MaTepiaj Ta 3aCTOCOBYE HOroO mif
9yac BUKOHAHHS KOMILUIEKCHOI THITOBOI 3aa4i Oiyiery. Binnmosinpe B LijloMy mpaBH-
JbHA, JIOTIYHA Ta JOCTaTHBO 00TpyHTOBaHA. [1i1 yac BUKOHaHHS KOMITJIEKCHOI TH-
noBol 3amadi OiJeTy JOIMyCKalOThCs HECYTTEBI MOMMUJIKH, SIKI CTYAEHT MOXKE BHU-
NpaBUTH, a CaMe. HE3Ha4yHl  BIAXWIEHHS B  pO3paxyHKax  IpH
IOTPUMAHHI 3araJibHOi METOJUKHN PO3paxyHKy Ta/abo HETOUHICTh Ipu BHOOPI Ta
* mop-3amucl BiAMOBIIHUX Map YUCENbHUX 3HAYEeHb I (Pa30BUX 3MIHHUX Y TO-
YaTKOBOMY Ta KIHIIEBOMY IOJIOKEHHAX KEpOBaHOro 00’ekTy Ta/abo
HETOYHICTh MpHU * . mop-3agandi 00OMeKeHb Ha 3HAYEHHS 3MIHHOI YIIPaBJIHHSL.

Ouiuka «4»
(75..89 GaniB)

Ouinka «3» (55..74 6ayiB) BUCTABISETHCS TO1, KOJU CTYASHT 0€3 TOCTaTHbOTO
PO3YMIHHSI BIATBOPIOE HABYAJIBHUN MaTepiaj Ta YaCTKOBO BHKOHYE 3aBIAHHS
KOMILIEKCHOI THUIIOBOI 3aa4l y HermoBHOMY o0csi3i. HenocTaTHbo 0OrpyHTOBaHO
aHaJ3ye 1 MOPIBHIOE BUXIHY Ta PO3paxyHKOBY iHpopmairo Oirery. Ilix yac Bu-
KOHAaHHS KOMILUIEKCHOI THITOBOI 3a7adi O1JIeTy CTYAEHT AOMYCKAaE MMOMUIIKH, SIKI
CaMOCTIHO BUIIPABUTH HE MOXKe, a00 OiJieT He MICTUTh BIAMOBII HA ONHE 13 3a-
BOaHb Ta/abo  BiacyTtHe  Pyplot-BukoHaHHs — rpadiuHOi  Bi3yasmizarii
O0YHCIIOBAJIbHUX PE3YJIbTATIB.

Ouinka «3»
(55..74 GaniB)

Ouinka «2» (0..54 6aJiB) BUCTaBISETHCS TOAL, KOJIM CTYyACHT BIATBOPIOE HA PiBHI
YaCTKOBOT'O PO3ITi3HAHHS OKPEeMi €JIEMEHTH HaBYAJIbHOTO MaTepially Ta He yCBI-
JOMJIEHO BUKOHY€E OKpeMI PO3pi3HEeH! YaCTHHH 3aBJJaHb KOMILUIEKCHOI TUIIOBOI 3a-
nadi Ourery. Ilin yac BUKOHaHHS 3aBAaHb KOMIUIEKCHOI THUIOBOI 3amadi Oijery
CTYIEHT JOITyCKa€E CYTTEBI rpyOi MOMIIIKH, a CaMe. He PO3B’sI3aHO OJTHE 13 3aBJIaHb
1 HasIBHI MPUHLIMIIOBI IIOMIJIKH B PO3paxyHKax 1HIIHUX 3aBJIaHb.

OuiHka «2»
(0..54 6anis)




V 3ACOBHY OLIHIOBAHHA TTOH/

Ne | HasBa i KOpOTKHI 3MICT XapakTepucTHKa 3MiCTy 3ac001B OL[ HFOBAHHS
KOHTPOJIBHOT'O 3aX 01y
1. 3axucT  poO3paxyHKOBO- OMUTYBAaHHS 32 TEPMIHOJOTIYHUM MarepiajioM, IO
rpadigyHUX podIT BIAMOBIIae TeMi poOOTH,
OLIHIOBAHHS ApPTYMEHTOBAHOCTI 3BITY Mpo po30ip
CUTYaIll THUX 3aBJIaHb;,
OLIIHFOBAHHSI aKTUBHOCTI YYAaCTI Y JTUCKY CisiX
2. [HnuBinyanbHE 3aBIAHHS MUCBMOBHUI 3BIT TMpPO BUKOHAHHS 1HAWBIAYAJIbHOTO
3aBIAHHS,
OLIHIOBAHHS CAMOCTIHHOCTI Ta SIKOCTI BHMKOHAHHS
3aBIaHHs B XOJIi 3BITY-3aXHCTYy Ta cIiBOeciiu
3. MonyabpHi  KOHTPOJIBHI CTaHIAPTU30BaHI TECTH,
poboru (Jlonatkn A - F) aHAJII THYHO-PO3PaxXyHKOBI 3aBJAHHS;
[TincymkoBuit KOHTPOJIb CTaHNAPTH30BaHi TECTH,
(Monarok G) AHAJII THYHO-PO3PAXYHKOBI 3aBIIaHHS,






















— IIntanns 1.10. SEIR-moaeab

SEIR-mMoae/1b NOMMUPEHHsT KOMI I0TeEpHO-MepeskHOi 1H(peknii: SEIR model =
susceptible — exposed — infected (infectious) — removed (recovered) model = (Hein-
(ikoBaHUi1 XOCT, YpPa3JaAuBHii (CIPUIAHATIMBHMN, Uy TIIMBAN ) 10 KOMIT FOTEPHOTO MEPE-
YKHOTO 3apKEHHS ) — [JIaTEHTHHIi CTaH 1H(}IKYBaHHS By3Jla KOMI FOTEPHOT 1H(POpMa-
IAHOT MEpEeXl, KU € JaTeHTHO-IH()IKOBAHWM, aji¢ HE MOILIUPIOE BIPYCYy, KOJH
KOMII FOTEPHUIA MEPEKHHIA XpoOak Bxke iH(IKYBAB Bpa3IMBUi BY30J1 KOMIT IOTEPHO-
1HpopMaLIiHOT MepeXxi 1 oapa3y MEepedoB y IHKyOauiiiHMii mepioa, ympoaoBkK
SIKOTO BIPYC HE CIPUYMHSIE )KOAHOI IIKOIM 1H(PIKOBAHOMY BY3JTy Mepexi] — (1H(p1KOBa-
HUIl XOCT, YPasKeHHUil MEPEKHUM XPOOAKOM (UYEPB’SIKOM )) — («3HEIKOHKEHUAN) «3HEe-
3apaKeHuii» XOCT 13 YCYHEHUM KOMIT FOTEPHUM MEPEKHUM 3apaxeHHsM). Judepen-
nianbHi piBHAHHSA Ta rpadiku s SEIR-moaei.

Trnymauenns pe3ybratie s SEIR-moaedti.

— IIutannsa 1.11. SEIS-moaeqas

SEIS-moae/b NOMMPEHHS KOMI OTEPHO-MepexHOi 1Hpekmii: SEIS model =
susceptible — exposed — infectious (infected) — susceptible model = (HeindikoBannii
XOCT, YPA3JIMBHIi (COPUHHATIMBUN, Uy TTIUBUH ) 10 KOMIT FOTEPHOIO MEPEKHOTO 3apa-
JKEHHS) — [JIaTEHTHHIA CTaH 1H(IKYBaHHS By3J1a KOMIT FOTEPHOI MEPEXKI, IKH € JlaTe-
HTHO-1H(DIKOBAaHHM, aJI¢ HE MOLIMPIOE BIPYCY, KO KOMIT FOTEPHUI Xpobak Bxke iH@i-
KVBaB BPa3UBUI By30J1 KOMI FOTEPHO-1HPOPMALIIfHOT MEPEKI 1 0Ipa3y MEPENILIOB Y
iHKyOaniliHWii mepioa, ynpoaoBK SIKOTO BIPYC HE COPHYMHSIE KOJIHOT INKOAM 1H(]IKO-
BAHOMY BY31y | — (1H()IKOBaHUI XOCT, YPamKeHHi MEPEKHUM XPOOAKOM (YEPB’IKOM))
— (He1H(IKOBaHUI XOCT, TOBTOPHO YPA3/JMBHIi (TOBTOPHO CIPUHHSATIMBHA, TOBTOPHO
Yy TJIMBHI1) 10 HACTYITHOTO KOMI FOTEPHOTO MEPEKHOTO 3apakeHHs ). J{ndepeHuianbHi
piBHsiHHS Ta rpadiku ans SEIS-monedi.

Trnymauenns pe3yabratis g SEIS-moaedti.

— IIntanns 1.12. SAIR-mozneqan

SAIR-Moe/1b MOMKAPEHHS KOMIT 0TEPHO-MePEkHOT 1HPekii: SAIR model =
susceptible — antidotal — infected — removed model = (HeiH(pikoBaHUiT XOCT, ypa3-
JIMBHIl (CIIPUAHATIIMBHNA, YyTIUBUIH) 10 KOMI FOTEPHOTO 3apakeHHs) — (HEiH(IKOBa-
HUIl XOCT 31 BCTAHOBJICHUM AHTUBIPYCOM ) — (1H(PIKOBAHHI XOCT, YpaKeHHIi MEPEXK-
HUM XpOOaKkoM (4epB’SKOM)) — («3HEIIKOIKEHNIY «3HE3apaKeHU» XOCT 13 YCYHe-
HHM KOMIT FOTEPHUM 3apaKeHHsM ). J(nudepenuiansHi piBHsSHHS Ta rpadiky mist SAIR-
moaedai. TnymaueHHs pesynsraris st SAIR-moaedti.

— IIntanns 1.13. SIQR-moae1b

SIQR-mMoae/Ib MOUIMPEHHST KOMIT FOTEpHO-MepekHO1 1HPekii: SIQOR model =
susceptible — infected (infectious) — quarantined (quarantine) — recovered model
= (He1H(hIKOBaHMM XOCT, YPA3JAUBHI (CIPUHHATIMBUN, Yy TIIMBHIA ) 10 KOMI FOTEPHOTO
MEPEKHOTO 3apakeHHs) — (iH(iKOBaHWH XOCT, YPasKEHUH MEPESKHUM XPOOAKOM
(4EpB’SIKOM ), aJie KM HE 3HAXOJUTHCS Y KapaHTUH1/130M151011) — (KapaHTHHHMII (130-
JbOBAaHUN) XOCT) — («3HEHIKOLKEHUI» «3He3apasKeHHii» XOCT 13 YCYHEHHUM
KOMII FOTEPHUM MEPEKHUM 3apakeHHsIM ). J{udepeHuianbHi piBHIHHS Ta Tpadiku Juist
SIQR-moaei. Tnymadenss pe3yabtaTis st SIQR-Moaei.




— IIntanns 1.14. SIQS-moae1b

SIQS-mMoe/b MOMKPEHHS KOMI FOTEPHO-MEPEkHOI 1H(peknii: SIQS model =
susceptible — infected (infectious) — quarantined (quarantine) — susceptible model
= (He1H(DIKOBaHMM XOCT, YPA3JAUBHIi (CIPUHHATIMBUN, Yy TJIIMBHIA ) 10 KOMI FOTEPHOTO
MEPEKHOTO 3apakeHHs) — (iH(ikOBaHWH XOCT, YPasKeHUH MEPECKHUM XPOOAKOM
(4EpB’SIKOM ), aJie KW HE 3HAXOJUTHCS Y KapaHTUH1/130M151011) — (KapaHTHHHMII (130-
JOBAHMIA ) XOCT) — (HEIH(PIKOBAHMIA XOCT, TOBTOPHO YPAa3JaUBHii (MIOBTOPHO CIPUIAHS-
TJAWBUI, MOBTOPHO YYTJIWBHUI) IO HACTYMHOIO KOMI FOTEPHOTO MEPEKHOrO 3apa-
KeHHs). [ludeperHuianbHi piBHsSHHA Ta rpadiku s SIQS-moaedi.

TrnymauenHns pe3yabTaTiB A SIQS-mMoaeti.

— IIntannsa 1.15. SIRS-moaeab

SIRS-Moae/1b NOMMPEHHsT KOMIT FOTEpHO-MepexkHOi 1HPekii: SIRS model =
susceptible—infected—removed (recovered) — susceptible model = (HeindikoBanni
XOCT, YPA3JIMBHIi (COPUAHATIMBUN, Uy TTIUBUH ) 10 KOMIT FOTEPHOIO MEPEKHOTO 3apa-
JKEHHS ) — (1H(PIKOBAHUI XOCT, YPasKeHU I MEPEKHUM XPOOAKOM (4epB’IKOM)) — («3HE-
LIKO/DKEHUI» «3HE3apa:KeHHil» XOCT 13 YCYHEHHM KOMIT FOTEPHO-MEPEKHUM 3apa-
YKEHHSIM ) — (HE1H(PIKOBAHHIA XOCT, MOBTOPHO YPA3JIUBHIi (TOBTOPHO CIPHAHSTINBUH,
MOBTOPHO YyTJIMBHUI) O HACTYITHOTO KOMI FOTEPHO-MEPEKHOTO 3apakeHHs ). Jude-
peHLiaNbH1 piBHSHHSA Ta rpadiku ans SIRS-moaeti.

TrnymaueHnns pe3ysbratiB g SIRS-mozedi.

— IIntanus 1.16. MSIR-moae1b

MSIR-mMo€e/1b MOMUPEHHS KOMIT F0TEPHO-MePekHOT 1HPekii: MSIR model =
maternally-resistant (maternally-derived immunity) — susceptible — infected (in-
fectious) — removed (recovered) model = HOBMI XOCT-«HEMOBJSA» 3 «MATEPHHChH-
KHM» IMYHITETOM (CTIHKHIA 10 KOMI FOTEPHOI MEPEXKHOT 1H(PEKIIT 3 HACHBHUM iMY-
HITETOM 32 KMATEPUHCHKOKO JIIHIE) ) — (HETH(PIKOBAHUI XOCT, Ypa3auBHIi (CIPUIiHS-
TAWBU, Uy TIIMBHIA ) 10 KOMIT  FOTEPHOTO MEPEKHOTO 3apaskeHHs ) — (1H(IKOBaHUH XOCT,
YPaKEHHii KOMI' FOTEPHUM MEPEKHUM XPOOAKOM (YEPB’IKOM )) — («3HEMIKODKEHHI»
«3HE3apaXKeHUii» XOCT 13 YCYHEHHM KOMII FOTEPHUM MEPEKHUM 3apakeHHsM). [lu-
(depeHuianbHi piBHsSHHS Ta rpadiku s MSIR-moaedi.

Trnymauenns pe3ybratiB it MSIR-Moaedti.

— IHuranns 1.17. SIRD-moae1b

SIRD-Moe/1b MOMKUPEHHS KOMI FOTEPHO-MEPEKHOT 1H(DEKIII:

SIRD model = susceptible — infected (infectious) — removed (recovered) —
dead (deceased) model = (HeiHdikoBaHMI XOCT, Ypa3/IuBHIi (CIPUIHHATIMBHIA, 1yT-
JIMBUI) 1O KOMI' FOTEPHOTO MEPEKHOTO 3aPAKEHHS) — (IH(PIKOBAHHIA XOCT, YPAKEH Ui
KOMII FOTEPHO-MEPEKHUM XPOOAKOM (YEPB’SIKOM ) ) — («3HEIIKOIKEHU D) «3HE3apamKe-
HHIi» XOCT 13 YCYHEHHM KOMIT FOTEPHUM MEPEKHUM 3aPAKEHHSM ) — MEPEKHO-KI10-
MepJanii» (MepekHO-«IMOKIiHHUID) ) XOCT, IKUii HEOOOPOTHO BUIIIOB 3 Iy Ta MOBHI-
CTIO MPUITUHUB CBOE MOJANIBIIE KOMIT FOTEPHO-MEPEXKHE (PYHKIIOHYBaHHS. JludepeH-
nianbHi piBHAHHA Ta rpadiku st SIRD-moaedi.

Trnymauenns pesyapraris A SIRD-moaedi.




— IIntanns 1.18. PSIDR-moaeab

PSIDR-Mo0a€/1b MOMMPEHHS KOMI FOTEPHO-MEPEKHOT THPEKIII:

PSIDR model = progressive susceptible — infected — detected — removed
model = (HelH(IKOBaHM XOCT, MPorpecyioye ypasauBuii (Mporpecyoye CopuiHsT-
JIMBUI, MPOrpeCy0Ye Yy TIMBHI) J0 KOMIT FOTEPHOTO MEPEKHOTO 3apakeHHsl ) — (1H(1-
KOBAHWH XOCT, YPa:KEHHIi MEPEI)KHAM XPOOAKOM (YEPB’SIKOM)) — [CTaH AETEKTYBAHHSA
(BUSIBJICHHSI, BUKPHUTTA), KOJIM 1H(IKOBAHWH KOMII'FOTEP/XOCT THMYACOBO 130JIHO-
€ThCSI/BUITYYA€ThCS Bl 30BHIIIHBOI IHPOPMALIIIHHOT MEPEKI KOPUCTY BAYEM/TEXHIYHUM
CHEMIATICTOM JJTS MOJANTBIIOTO «/JIIKYBAHHS 13 HACTYMHUM 3aCTOCYBAaHHSM OHOBJIE-
HOT'O aHTUBIPYCHOTO MPOrPAMHOTO 3a0€3MeUEHHs | — («3HECIIKOKEHUI «3He3apame-
HHIi» XOCT 13 YCYHEHMM KOMI FOTEPHO-MEPEKHUM 3aPAKCHHSIM ).

Judepenianshi piBHaHHA Ta rpadiku st PSIDR-moaedi.

Trnymauenns pe3yabrarie 1y PSIDR-moaei.

— IIntanns 1.19. SAIRS-mozaeab

SAIRS-Moa€/1b NOMMPEHHS KOMI FOTEPHO-MEPEKHOT 1H(EKIII:

SAIRS model = susceptible — antidotal — infected (infectious) — removed —
susceptible model = (HeiH(piKOBaHUIT XOCT, ypa3auBHii (CIPUHHATINBHHI, Yy TJIHBUIA)
JI0 KOMIT FOTEPHOTO MEPEKHOTO 3apaKeHHS) — (HEIH(PIKOBAHHWIA XOCT 31 BCTAHOBJIE-
HUM _aHTHBIpycOM) — (1H(}IKOBaHMH XOCT, YPasKeHHil MEPESKHHM XpoOakom
(4EpB’SIKOM ) ) — ((3HEMIKOLKEHHID «3HE3aPaM)KEHHii» XOCT 13 YCYHEHUM KOMIT F0TEp-
HUM MEPEKHHUM 3aPAKCHHSIM ) — (HEIH(PIKOBAHUI XOCT, MOBTOPHO YPA3/JAUBHIi (IOBTO-
PHO CHPUHHSATIMBHIA, TOBTOPHO YyTJIMBHN) 10 HACTYMHOIO KOMI FOTEPHOTO MEPEXK-
HOTO 3apXKEHHS).

Judepenuianehi piBHsSHHA Ta rpadikn s SAIRS-moaei.

TrnymaueHHs pe3ybTatiB g SAIRS-mozedi.

— Huranns 1.20. SEIQR-moae/1b

SEIQR-Mo0€/1b MOMHUPEHHS KOMI FOTEPHO-MEPEKHOT 1H(EKIII:

SEIQR model = susceptible — exposed — infected (infectious) — quarantined
(quarantine) — recovered model = (HeiH}piKOBaHWI XOCT, Ypa3auBHii (4yTIHBHIA,
CHPUHHSATIMBUI ) 10 KOMIT FOTEPHOIO MEPEIKHOTO 3aPAKEHHS ) — [JIATEHTHUIi CTAH 1H-
(iKyBaHHS By3/1a MEPEXKI, IKAWA € JTAaTCHTHO-1H(IKOBAHUM, aJi¢ HE MOLIUPIOE BIPYCY,
KOJIM KOMII" FOTEPHUI XpoOak Bke iH(iKYBAB Bpa3IMBHil BYy30J1 KOMIT IOT€PHO-1HPOP-
MaliiHOT MEPEXI1 1 0Apa3y NEPEHINOB Y iHKYOaWiiHWI mepioJ1, yIPOJOBXK SKOTO BipyC
HE CIPUYMHSIE KOAHOI MKOIM 1H(pIKOBaHOMY By31y| — (iHdikoBaHuii X0CT, ypamxe-
HHUIl MEPEKHUM XpOOAKOM (UE€pPB’SIKOM ), aJie IKMi{ HE 3HAXOAUTHCS Y KapaHTUH1/130-
Js0ii) — (KapaHTHHHUAI (130J1bOBAHUH ) XOCT) — («3HELIKOKEHUI «3HE3apaKEHU )
XOCT 13 YCYHEHHM KOMIT FOTEPHUM MEPEKHUM 3aPAKEHHSM ).

Judepenuianshi piBHaHHA Ta rpadiku 1t SEIQR-mozedi.

Trnymauenns pesyabratiB A SEIQR-moaei.




— IIntanns 1.21. SEIRS-moae/1b

SEIRS-mMoe/1b MOMMPEHHS KOMIT FOTEPHO-MEPEKHOT 1H(PEKIII:

SEIRS model = susceptible — exposed — infected — removed (recovered) —
susceptible model = (HeiH(iKOBaHUiT XOCT, Ypa3auBH (CIPUHHATINBYMA, Yy TJIHBHIA)
JI0 KOMIT FOTEPHOTO MEPEKHOTO 3aPAKEHHS ) — [JIATEHTHHIA CTaH 1H(IKYBaHHS By3Ja
MEPEXKI, IKUH € TaTEHTHO-1H(IKOBAHUM, aJI¢ HE MOMIMPIOE BIPYCY, KOJM KOMI HOTEP-
HUil XpoOak Bke iHQIKYBaB Bpa3nvBHil By30J KOMI HOTEPHO-1H(POPMALIHOT MepesxKi
1 0Apa3y mepeiioB y iHKyOaliliHUii mepioa, ynpoaoBK SIKOTO BipyC HE CIIPUYMHSE
YKOIHOT MIKOAM 1H(PIKOBAHOMY By31y| — (1H(IKOBaHWI XOCT, YPasKeHUil MEPEIKHUM
XpOoOAKOM (YEPB’SIKOM)) — («3HEIIKOHKCHUI» «3HE3apayKeHUii» XOCT 13 YCYHEHUM
KOMII FOTEPHUM 3aPaKEHHSIM ) — (HSIH(PIKOBAHH XOCT, MOBTOPHO YPA3JIHBHIi (IOBTO-
PHO CHPUHHSATIMBHIA, TOBTOPHO YyTJIMBHN) 10 HACTYMHOIO KOMIT FOTEPHOTO MEPEXK-
HOTO 3apKEHHS).

Judepenianehi piBHsHHA Ta rpadiku s SEIRS-moaei.

Trnymauenns pe3yabrariB i SEIRS-moaei.

— IIntannsa 1.22. SIQRS-moaean

SIQRS-mMoe/1b MOMUPEHHS KOMIT FOTEPHO-MEPEIKHOT 1HPEKII:

SIORS model = susceptible — infected (infectious) — quarantined (quaran-
tine) — recovered — susceptible model = (HeiH}pikOBaHMIA XOCT, ypa3JauBHii (Cpuii-
HATJIMBHH, YyTIMBHII) 0 KOMI FOTEPHOTO MEPENKHOIO 3apakeHHs ) — (iHdikoBaHuii
XOCT, YPasKeHUil MEPEKHUM XPOOAKOM (YEPB’SIKOM ), ajle IKWH HE 3HAXOUTHCS y Ka-
PAHTHHI/13071511111 ) — (KaPAHTUHHUIA (130J1b0BAHUI ) XOCT) — («3HECIIKOKEHUIY «3HE-
3apa’KeHHii» XOCT 13 YCYHEHHM KOMIT FOTEPHUM 3apaXCHHIM) — (HEIH(IKOBAHMIA
XOCT, MOBTOPHO YPa3JduBHii (TOBTOPHO COIPAWHATINBUI, MOBTOPHO Yy TJIMBHIA ) 10 Ha-
CTYITHOTO MEPEKHOTO 3aPAKCHHS ).

JudepenuiansHi piBHAHHA Ta rpadiku it SIQRS-moaedi.

Trnymauenns pe3yabrarie g SIQRS-moaei.

— IIntanns 1.23. SEIQV-moaenn

SEIQV-Moae/1b MOMHUPEHHS KOMI FOTEPHO-MEPEKHOT 1H(EKIII:

SEIQV model = susceptible — exposed — infected (infectious) — quarantined
(quarantine) — vaccinated model = (HeiH(p1KOBaHMH XOCT, Ypa3JauBHii (COPHIAHSTIN-
BUM, YyTJIMBHI{) 10 KOMIT FOTEPHOTO MEPEIKHOTO 3aPAKEHHS ) — [JIATEHTHHI CTaH 1H-
(iKyBaHHS By3/1a MEPEXKI, IKAWA € JTAaTCHTHO-1H(IKOBAHUM, aJi¢ HE MOLIUPIOE BIPYCY,
KOJIM KOMIT" FOTEPHUI XpoOak Bke iH(iKYBAB Bpa3IMBHil BYy30J1 KOMIT IOT€PHO-1HPOP-
MaliiHOT MEPEXI1 1 0Apa3y NEPEHINOB Y iHKYOaWiiHWI nepio/l, yIPOAOBXK SKOTO BipyC
HE CIPUYMHSIE KOAHOI MKOIM 1H(pIKOBaHOMY By31y| — (iHdikoBaHuii X0CT, ypamxe-
HHUIl MEPEXKHUM XPOOAKOM (UEPB’SIKOM), aJie KUl HE 3HAXOIUTHCS Y KapaHTUH1/130-
as0ii) — (KapaHTUHHAI (130J1b0BAHMI) XOCT) — (« BAKIIMHOBAHUID) XOCT 13 IMYHITe-
TOM JI0 TAKOTO KOMIT FOTEPHOTO MEPEIKHOTO 3apaKEHHs K MepexHl xpodaku Code
Red, Slammer, Witty 1 T.1.).

Jlndepenianshi piBHaHHA Ta rpadiku ;s SEIQV-monedi.

Tnymauenns pesyabratiB At SEIQV-moaedi.




— IIutannsa 1.24. VEISV-moaeqan

VEISV-moae/b NOMMPEHHS KOMIT FOTEPHO-MEPEKHOT 1HPEKII:

VEISV model = yvulnerable — exposed — infectious (infected) — secured — vul-
nerable model = (HeiHdikoOBaHMI XOCT, YPA3JAUBHIi 10 KOMIT FOTEPHOTO MEPEIKHOTO
3apaXcHHs ) — [JIATEHTHHI CTaH 1H(IKYBaHHs By3J1a MEPEXI1, IKAW € TAaTCHTHO-TH(1-
KOBAHUM, aJI€ HE MOLIMPIOE BIPYCY, KOJIM KOMIT FOTEpHUI XpoOak Bxke iHdikyBaB Bpa-
3IIMBHANA BY30JI KOMIT FOTEPHO-TH(OPMALIHHOT MEpeXl 1 0apa3y NEPEHInoB y iHKyOa-
HiiiHuii nepioj, ynpoaoBXK SKOrO BIPYC HE CIPUUYMHSIE KOJHOT IIKOIM 1H(IKOBAHOMY
BY371Y | — (1H(pIKOBaHUI XOCT, YpPameHHii MEPEKHUM XPOOAKoM (4epB’IKOM)) — (3aXH-
1IeHMi (13071b0BAHKN ) XOCT 13 YCYHEHHM KOMIT  FOTEPHUM 3apaKCHHSIM ) — (HETH(IKO-
BAHUWI XOCT, TOBTOPHO YPA3JIHBHIi 10 HACTYITHOTO KOMIT FOTEPHOTO MEPEKHOTO 3apa-
»keHHs). Jludepenuianbhi piBHHHA Ta rpadiku ans VEISV-moaeni. Tnymauenns pe-
3yabTariB mis VEISV-monei.

— HHuranns 1.25. MSEIR-moae/1b

MSEIR-Moae/1b NOMIMPEHHS KOMIT FOTEPHO-MEPEKHOT 1HPEKIII:

MSEIR model = maternally-resistant (maternally-derived immunity) — sus-
ceptible — exposed — infected — removed (recovered) model = HOBHi1 XOCT-«HEMO-
BJISI» 3 «MATEPHHCHLKHM) iMYHITETOM (CTIHKMI1 10 KOMI FOTEPHOI MEPEKHOT 1H(PEK-
1li 3 NACHBHUM IMYHITETOM 33 «MATEPUHCHKOIO JIHIEY) — (HEIH(PIKOBAHUI XOCT,
YPA3JuBHIi (CIPUHHATIMBUIA, Yy TIIMBAN ) 1O KOMIT FOTEPHOTO 3apaskeHHS ) — [J1aTeH-
THHIi CTaH 1H(IKYBaHHsI By3J1a MEPEXKI, SIKUH € JIATEHTHO-1H()IKOBAHKUM, aJI¢ HE TIOLIH-
pro€ BIPYCy, KOJM KOMIUKOTEpHMH XpoOak Bxke iHQIKYBaB BPa3JIMBHIA BY30I]
KOMII FOTEPHOT MEPEKI 1 0Ipa3y NEPEHINOB y iIHKYOaniiiHMii mepio, ynpoaoBK SKOTO
BIPYC HE CIPUYMHSIE )KOJHOT MIKOIM 1H(IKOBAaHOMY BY3iy | — (1HpIKOBaHMIA XOCT, ypa-
JKEHUH MEPEKHUM XPOOaKoM (YepB’SIKOM)) — («3HEIIKOLKCHUAN) «3HE3apaKeHu il
XOCT 13 YCYHEHHM KOMIT FOTEPHUM MEPEIKHUM 3aPAKEHHSM ).

Jindepenianshi piBHaHHA Ta rpadiku st MSEIR-moaedi.

Trnymauenns pe3yabratis 1yt MSEIR-moaeti.

— IIntanns 1.26. SEIQORS-moaeab

SEIQRS-Moae/1b NOMIMPEHHS KOMIT FOTEPHO-MEPEKHOT 1H(PEKIII:

SEIQRS model = susceptible — exposed — infected (infectious) — quarantined
(quarantine) — recovered — susceptible model = (HeiHpikOBaHU XOCT, Ypa3IuBH
(CIpUIHATIIMBHIA, Yy TJIMBHIA ) 10 KOMI FOTEPHOTO MEPEKHOTO 3aPAXKCHHS ) — [JIaTEHT-
HMIi cTaH 1HQIKyBaHHS By3J1a MEPEXI1, IKAH € JIATEHTHO-1H(PIKOBAHUM, aJI€ HE MOLIK-
prO€E BIPYCy, KOJIM KOMITKOTEpHMH XpoOak Bke iHQIKYBaB BpPa3JIMBHIA BY30I]
KOMI FOTEPHO-1HPOPMALIITHOT MEPEXKI 1 01pa3y MEPEHIloB y iHKyOauiliHuii nepios,
YOPOAOBXK SIKOTO BIPYC HE CHPUYMHSE YKOIHOI IKOIM 1H(piKoBaHOMY By31y | — (iHi-
KOBAHUI XOCT, YPaKEHHIi MEPESIKHUM XPOOAKOM (UEPB’SIKOM), aie KW HE 3HAXO-
IUTBCS Y KAPaAHTHH1/130J1s1111 ) — (KapaHTHHHMI (130JIb0BAHUI ) XOCT) — ( «3HELIKOIKE-
HUN» «3He3apasKeHuii» XOCT 13 YCYHEHUM KOMIT IOTEPHUM 3apakeHHIM ) — (He1H (-
KOBAaHWH XOCT, MOBTOPHO YPa3JIUBHI (TOBTOPHO CHPUHHSATIMBUI, IOBTOPHO YYTJIH-
BHI) 10 HACTYITHOTO KOMIT FOTEPHOTO 3aPAYKCHHS ).

Judepenuianehi piBHsHHA Ta rpadikn st SEIQRS-moaeti.

Trnymauenns pe3ysbratiB s SEIQRS-mozedi.




— IIntannsa 1.27. MSEIRS-moaeab

MSEIRS-mMo1e/1b NOIUPEHHS KOMI FOTEPHO-MEPEKHOT 1HPEKIIT:

MSEIRS model = maternally-resistant (maternally-derived immunity) —
susceptible — exposed — infected — removed (recovered) — susceptible model = nHo-
BHW XOCT-«HEMOBJISI» 3 «MATEPHHCbKHM)» iIMYHITETOM (CTIMKMI 10 KOMIT FOTEPHOT
MEPEKHOT IHPEKI1i 3 IACHBHUM IMYHITETOM 34 «MATEPUHCHKOIO JTIHIEI0» ) — (HE1H (1~
KOBAaHWH XOCT, YPa3JuBHii (CIPUHAHATIMBHNA, Yy TJMBHUI) 10 KOMIT FOTEPHOTO MEPEXK-
HOTO 3aPaKCHHS) — [JIATEHTHHIi CTaH 1H(IKYBAaHHS By3Jla MEPEXKI, IKHIA € JTaTEHTHO-
1H(IKOBAHUM, aJi¢ HE MOUIMPIOE BIPYCY, KOJIM KOMIT FOTEPHUMA XpoOak Bxke iHpikyBaB
BPa3IMBUil By30J1 KOMIT FOTEPHO-1HPOPMALIfHOT Mepeski 1 0Apa3y MEPEHIoB y iHKY-
OawniiiHmii mepioa, ynpoaoBkK SIKOrO BIpyC HE COPHUYMHSE >KOAHOI HIKOAW 1H(IKOBA-
HOMY BY31y| — (1H(pIKOBaHMI XOCT, YPAKEHHII MEPESKHUM XPOOAKOM (UEPB’SIKOM)) —
(«3HEIIKOKEHUI) «3HE3aPAMKEHMI» XOCT 13 YCYHEHHUM KOMIT FOTEPHUM 3apaKeH-
HsIM ) — (HE1TH(IKOBAHUI XOCT, MOBTOPHO YPA3/JAHBHIi (MIOBTOPHO CHPUHHSATINBHIA, 1MO-
BTOPHO YyTJIMBUH ) 10 KOMIT FOTEPHOTO 3aPA’KEHHS).

Judepenuianshi piBHaHHA Ta rpadiku st MSEIRS-mozedi.

Trnymauenns pesyabtatiB Ayt MSEIRS-monei.







JMoaarok D. TunoBi TeopeTH4Hi NUTAHHSA /IS MIATOTOBKHU 10 MOAYJIbHOT
KOHTPOJILHOT po0oTH Ne2 1o moaysaro Ne2 kypey IHIOH /L

—uranns 2.1. A/B/c/K/Npop/Z — uepra nns indopmaniinoi mepexi, ae

—mnepwmii mapametp A (arrival process) BIAHOCUTBCS 0 NPOLECY HAIXO-
JUKCHHS BX1IHOTO MOTOKY 3alUTIB HA OOCIYTOBYBaHHs, TOOTO A 3a1ae 3aKkoH ((yHK-
[1}0) PO3MOALUTY HMOBIPHOCTEH IHTEPBAIIB Yacy MK CYCIAHIMM MOMEHTaMH HAaIXO-
JUKCHHS 3aNUTIB (customer interarrival time distribution),

— Apyruil mapameTp B (server process) BITHOCHTBCA A0 MPOLECY CEPBEPHOIO
00po0uIroBaHHs 3anuTiB, TOOTO B 3amae 3akoH ((PyHKIIIO) PO3NOALTY HMOBIPHOCTEH
TPUBAJIOCTI CEPBEPHOrO 0OCAYTOBYBAHHS 3aNUTIB (customer service time distribution),

—TPETIH mapaMeTp € BIAHOCUTHCS A0 KIJTBKOCTI CEPBEPIB, TOOTO € 33]1a€ YUCIIO
1H(pOpPMaLIHHO-MEPEKHAX OPUCTPOIB, K1 3a0€3MeUy0Th OOCIYTOBYBAHHS 3AMUTIB Y
KOMI FOTEPHO-MEPEXKHIH cuctemi (number of servers),

—yerBepTHil napametp K (queue capacity) BITHOCUTBCS 1O NPONYCKHOI 31aT-
HOCTI CUCTEMHU MacOBOro OOCIIyroByBaHHS, TOOTO K 3aj1a€ KUIbKICTh MICIb OYIKY-
BaHH{ (capacity of the queueing system),

— I STl apaMeTp Ny, (population size) BiTHOCHTHCS [0 3araibHOi KLITBKOCTI
KIIEHTIB-POO0YMX CTAHIIIH, AKi MOXKYTh HAJICHJIATH 3a0MTH B CHCTEMI (N, o, is the total
number of customers (population) which can request service),

—1mocTuil napamerp Z (queueing discipline) BITHOCUTBCS 10 AMCUMILIIHU 00-
CIIVTOBYBaHHS B 4ep3i (Z is the queue service discipline).

— Ilurannsa 2.2. A/B/c/oo /o /FCFS—epra (abo A/B/c/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) nns Mmepexi, ne

—mnepwmii mapametp A (arrival process) BIHHOCHUTBCS 0 NPOLIECY HAIXO-
JUKCHHS BX1IHOTO MOTOKY 3alUTIB HAa OOCIYTOBYBaHHs, TOOTO A 3a1a€e 3aKkoH ((yHK-
[1}0) PO3MOAUTY HMOBIPHOCTEH IHTEPBAIIB Yacy MK CYCIAHIMM MOMEHTaMH HaIXO-
JUKCHHS 3aNUTIB (customer interarrival time distribution),

— Apyruil mapamerp B (server process) BITHOCHTBCA A0 MPOLECY CEPBEPHOIO
00po0uIroBaHHs 3anuTiB, TOOTO B 3amae 3akoH ((PyHKIIIO) PO3NOALTY HMOBIPHOCTEH
TPUBAJIOCTI CEPBEPHOrO 0OCAYTOBYBAHHS 3aNUTIB (customer service time distribution),

—TPETIH mapaMeTp ¢ BIAHOCUTHCS A0 KITBKOCTI CEPBEPIB, TOOTO € 33]1a€ YUCIIO
1H(pOpPMaLIHHO-MEPEKHAX OPUCTPOIB, K1 3a0€3MeUy0Th OOCIYTOBYBAHHS 3aMUTIB Y
KOMI FOTEPHO-MEPEXKHIH cuctemi (number of servers),

—4eTBepTHil napamerp K = oo (infinite capacity queue) BITHOCUTBCS 10 HeE-
CKIHYEHHOI MPOMYCKHO1 3/IaTHOCTI CHCTEMHU MAcOBOr0 OOCIIyTOBYBaHHS (the capacity
of the queueing system is infinite), T0O0TO K = 00 3a1a€ HECKIHUEHHY KIJTbKICTh MiCIlb

OUiKyBaHH{ (infinite-capacity of the queueing system);




—IATHi mapameTp Npop, = 00 (infinite population size) BITHOCHTBbCA 10 He-
CKIHYEHHOI 3arajbHOi KITbKOCTI KIIEHTIB-pOOOUMX CTaHI# (the customer population
is infinite), IKI MO>KyTh HQJICUJIATH 3AMATH B 1H(QOPMALIIHHO-MEPEXKHII CHCTEMI Maco-
BOro 00cayroByBaHHs (Ny,y, = 0 is infinite number of customers (population) which
can request service),

—moctuil napamerp Z = FCFS abo Z = FIFO (queueing discipline) BiTHO-
CUTBCS 10 AUCUMILUTIHA OOCIYIOBYBaHHS B YIODSJIKOBAHINA 4ep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3Hauae “first-come, first-served” 1a Z = FIFO o3Hauae
“first-in, first-out”, KOJH 3aIUTH B 4€P31 OOCITYTOBYOTHCS B OPSAKY X HAIXOKCHHSI.

— Iluranns 2.3. M/M/1//oo/FCFS—vepra (abo M/M/1/oco0/0/FIFO—
yepra abo M /M /1-uepra ado M/M/1-single server queue with infinite waiting
space and infinite customer population, and FCFS-service discipline) ajis onHocepBe-
PBEPHOI (0OTHOKAHAIBHOT) EKCIIOHEHIIANIbHOT 1H(pOpMaLiifHOi Mepexi (1HpopManiiHO-
MEPEKHOT CHCTEMHU MACOBOr0 OOCIYTOBYBAaHHS) 3 OJHOPIAHAM [lyacCOHIBCHKUM IO-
TOKOM MEPEKHUX 3aMUTIB, 1€

—mnepwmii mapametp (arrival Poisson process) A = M BITHOCHTBCS O MapKiB-
CbKOT'0 EKCIIOHEHIIAILHOTO / [1yacCOHIBCHKOTO MPOLECY HANXOHKEHHS BX1AHOTO MO-
TOKY 3amuTiB _Ha oOciayrosyBadHg, TOoO0TO A =M 3amac eKCHOHEHINWHUHA
/ ITyaccoHIBCbKMI 3aKkOH (€KCHOHEHINHY / [TyacCOHIBChKY (DYHKINK) PO3MOALTY
HMoBIpHOCTEH (exponential probability distribution) 1HTEpBAIIB Yacy MK CyCIIHIMHA
MOMCEHTAMHU HAAXOJUKEHHS 3aNUTIB (customer interarrival times are exponentially dis-
tributed according to a Poisson process), npuaoMmy M (memoryless) o3Hauae Mapkis-
CbKY BIACYTHICTb am’siTi (Markovian memorylessness),

— Apyruil mapamertp (server Poisson process) B = M BIZHOCUTBCS 10 MapKiB-
CbKOI'0 €KCIOHEHIIANBHOrO / [1yacCOHIBCHKOTO NPOLECY CEPBEPHOrO 0OPOOAOBAHHS
3anuTiB, T00T0 B = M 3amae ekcnoHeHIitHui / [1yacCOHIBChbKHA 3aKOH (€KCITOHEH-
1iiiHy / [TyaccoHIBCbKY (VHKILIO) PO3NOALTY WMOBIPHOCTER (exponential probability
distribution) TPUBAJIOCT1 CEPBEPHOr0 OOCIYTOBYBAHHS 3AMUTIB (customer service time
is exponentially distributed with a Poisson process);

—TpeTii napaMeTp ¢ = 1 BIAHOCUTHCS A0 KUTBKOCTI cepBepiB, TOOTO ¢ = 1 3a-
Jla€e yucio iHGOpMaliiHO-MEPEKHUX IPUCTPOIB, K1 3a0€3N€UYyI0Th 0OCIYTOBYBAHHS
3aMUTIB Y KOMIT FOTEPHO-MEPEXKHINA cuctemi (number of servers),

—yeTBepTHil napamerp K = oo (infinite capacity queue) BITHOCUTBCS 10 HeE-
CKIHYEHHOI MPOMYCKHO1 3/IaTHOCTI CUCTEMHU MAacOBOr0 OOCIIyTOBYBaHHs (the capacity
of the queueing system is infinite), T00TO K = 00 3a1a€ HECKIHUEHHY KIJTbKICTb MiCIlb
OUiKyBaHHs (infinite-capacity of the queueing system);

—ISTHi mapameTp Npop, = 00 (infinite population size) BITHOCHTBCS 10 He-
CKIHYEHHOI 3arajibHOi KITbKOCT1 KIIEHTIB-pOOOYMX CTaHIi# (the customer population
is infinite), Ikl MOYKyTh HQJICUJIATH 3AMATH B 1H(QOPMALIIHHO-MEPEXKHII CHCTEMI Maco-
BOro 00cayroByBaHHs (Ny,y, = 00 is infinite number of customers (population) which
can request service),




—moctuil napamerp Z = FCFS abo Z = FIFO (queueing discipline) BiTHO-
CUThCS A0 AMCUMIUTIHA OOCIYIOBYBaHHS B YIOPSIKOBAHINA 4ep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3Hauae “first-come, first-served” 1a Z = FIFO o3Hauae
“first-in, first-out”, KOJH 3aIUTH B 4€P31 00CITYTOBYIOTHCS B MOPSAKY X HAIXOKCHHS.

— Iluranns 2.4 M/M/c/oo/o/FCFS—uepra (abo M/M/c/oo/0/FIFO—
yepra abo M /M /c—uepra ado M /M /c—multiserver queue with infinite waiting space
and infinite customer population, and FCFS-service discipline) nns c-cepBepBepHOi
(c-0GaraTokaHaAIbHOT) €KCIIOHEHIIAIBHOT 1H(pOopManiiiHoi Mepexi (1IHpopmaLiiftHO-Me-
PEKHOT CHCTEMH MAacOBOTr0 OOCIYrOBYBaHHS) 3 OJHOPIAHUM [lyacCOHIBCBKMM MOTO-
KOM MEPEKHUX 3aIHTIB, 1€

—nepwmii mapametp (arrival Poisson process) A = M BiTHOCHUTBCS O MapKiB-
CbKOT'O EKCITOHEHIIAILHOTO / [1yacCOHIBCHKOTO MPOLECY HANXOUKEHHS BXIAHOTO MO-
TOKY 3amMTiB _Ha oOciayrosyBadHg, ToO0TO A =M 3amac eKCOOHEHINWHWHA
/ ITyaccoHIBChbKMI 3aKkOH (€KCHOHEHIHY / [TyacCOHIBChKY (DYHKILK) PO3MOALTY
HMoOBIpHOCTEH (exponential probability distribution) 1HTEpBAIIB Yacy MK CyCIIHIMHA
MOMCEHTAMHU HAAXOJDKEHHS 3aNUTIB (customer interarrival times are exponentially dis-
tributed according to a Poisson process), npuaomy M (memoryless) o3Hauae Mapkis-
CbKY BIACYTHICTb maM’siTi (Markovian memorylessness),

— Apyrui mapamertp (server Poisson process) B = M BIZTHOCUTBCS 10 MapKiB-
CbKOI'0 €KCIOHEHIIANBHOrO / [1yacCOHIBCHKOTO MPOLECY CEPBEPHOrO 0OPOOAOBAHHS
3anuTiB, To0T0 B = M 3amae ekcnoHeHIitHui / [1yacCOHIBChbKHA 3aKOH (€KCITOHEH-
1iiiHy / [TyaccoHIBCbKY (DVHKILIIO) PO3NOALTY WMOBIPHOCTER (exponential probability
distribution) TPUBAJIOCT1 CEPBEPHOTO OOCIYTOBYBAHHS 3AMUTIB (customer service time
is exponentially distributed with a Poisson process);

—TPETIH mapaMeTp ¢ BIAHOCUTHCS A0 KIJTBKOCTI CEPBEPIB, TOOTO € 33]1a€ YUCIIO
1H(pOPMaLIHHO-MEPEKHAX NPUCTPOIB, K1 3a0€3MeUy0Th OOCIYTOBYBAHHS 3aNUTIB Y
KOMI FOTEPHO-MEPEXKHIH cuctemi (number of servers),

—yeTBepTHil napamerp K = oo (infinite capacity queue) BITHOCUTBCS 10 HeE-
CKIHYEHHOI MPOMYCKHOT 3/IaTHOCTI CHCTEMHU MAacOBOro OOCIIyTOBYBaHHA (the capacity
of the queueing system is infinite), T00TO K = 00 3a1a€ HECKIHUEHHY KIJIbKICTb MiCIlb
OUlKyBaHH{ (infinite-capacity of the queueing system);

—ISTHI mapameTp Npop, = 00 (infinite population size) BITHOCHTBCS 10 He-
CKIHYEHHOI 3arajbHOi KITbKOCT1 KIIEHTIB-pOOOUMX CTaHIi# (the customer population
is infinite), IKI MOYKyTh HQJICUJIATH 3AMATH B 1H(QOPMALIIHHO-MEPEXKHII CHCTEMI Maco-
BOro 00CIyroByBaHHs (Ny,y, = 00 is infinite number of customers (population) which
can request service),

—moctuil napamerp Z = FCFS abo Z = FIFO (queueing discipline) BiTHO-
CUTBCS A0 AWCUMIUTIHA OOCIYTOBYBaHHS B YIOPSJIKOBAHINA 4ep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3Hauae “first-come, first-served” 1a Z = FIFO o3Hauae
“first-in, first-out”, KOJH 3aIUTH B 4€P31 00CITYTOBYIOTHCS B MOPSAKY X HAJIXOKEHHSI.




— Iluranns 2.5. M/M /oo /oo /o0 /FCFS—uepra (abo M/M /oo /oo/c0/FIFO—
yepra abo M /M /oo—uepra abo M /M /co—queue with infinite number of servers, infi-
nite waiting space and infinite customer population, and FCFS-service discipline) nns
00-CEPBEPBEPHOI (00-0araTroOKaHaIbHOI) €KCHMOHEHUIANBHOI 1HPOPMALIHOT Mepexl
(1HpopMaLIITHO-MEPEKHOT CUCTEMH MAaCOBOTO OOCITYyrOBYBaHHS) 3 OJHOp1AHUM [lya-
CCOHIBCBKMM MOTOKOM MEPEKHHMX 3alMTIB TA MATTEBUM (0€3 KOJHUX 3aTPUMOK ) 00-
CIIyTOBYBaHHSIM 3anUTIB (Where every arriving customer receives service immediately
and does not wait), ne

—mnepwmii mapametp (arrival Poisson process) A = M BiTHOCHTBCS O MapKiB-
CbKOTO EKCIIOHEHIIAILHOTO / [1yacCOHIBCHKOTO MPOLECY HANXO/UKEHHS BXIAHOTO MO-
TOKY 3amuTiB _Ha oOciayrosyBaHHg, ToO0TO A =M 3amac eKCOOHEHIUWHWNA
/ ITyaccoHIBCbKMI 3aKkOH (€KCHOHEHINHY / [TyacCOHIBChKY (DYHKILK) PO3MOALTY
HMoBIpHOCTEH (exponential probability distribution) 1HTEpBAIIB Yacy MK CyCIIHIMHA
MOMEHTAMHU HAJAXOJUKEHHS 3aUTIB (customer interarrival times are exponentially dis-
tributed according to a Poisson process), npuaomy M (memoryless) o3Hauae Mapkis-
CbKY BIACYTHICTb nam’siTi (Markovian memorylessness),

— Apyruil mapamertp (server Poisson process) B = M BIZHOCUTBCS 10 MapKiB-
CbKOI'0 €KCIOHEHIIATBHOrO / [1yacCOHIBCHKOTO MPOLECY CEPBEPHOrO 0OPOOAOBAHHS
3anuTiB, T00T0 B = M 3amae ekcnoHeHIitHni / [1yacCOHIBChbKHA 3aKOH (€KCITOHEH-
1iiiHy / [TyaccoHIBCbKY (DVHKILIIO) PO3NOALTY WMOBIPHOCTER (exponential probability
distribution) TPUBAJIOCTI CEPBEPHOTO OOCAYTOBYBAHHS 3AMUTIB (customer service time
is exponentially distributed with a Poisson process);

—TPETIH mapameTp ¢ = oo (there are infinitely many servers) BITHOCUTbCS 10
HECKIHYEHHOT KITBKOCTI CepPBEPIB (the number of servers ¢ becomes very large), TOOTO
€ = 00 337]a€ HECKIHYCHHE YHMCI0 1H(HOpMaLiIHHO-MEPEKHUX MPUCTPOiB, K1 3a0e3me-
YyHOTh OOCIYTOBYBAHHS 3alUTIB Y KOMIT FOTEPHO-MEPEXKHI cucreMi (there are an in-
finite number of servers, i.e. all customers go immediately into service upon arrival),

—yeTBepTHil napamerp K = oo (infinite capacity queue) BITHOCUTBCS 10 HeE-
CKIHYEHHOI MPOMYCKHOT 3/IaTHOCTI CHCTEMHU MAacOBOro OOCIIyTOBYBaHHA (the capacity
of the queueing system is infinite), T00TO K = 00 3a1a€ HECKIHUEHHY KIJIbKICTb MiCIlb
OUiKyBaHH4 (infinite-capacity of the queueing system);

—ISTHI mapameTp Npop, = 00 (infinite population size) BITHOCHTBCS 10 He-
CKIHYEHHOI 3arajibHOi KiTbKOCT1 KIIEHTIB-pOOOUMX CTaHIi# (the customer population
is infinite), iK1 MO>KyTh HQJICUJIATH 3AMATH B 1H(QOPMALIAHO-MEPEXKHII CHCTEMI Maco-
BOro 00CIyroByBaHHs (Ny,y, = 00 is infinite number of customers (population) which
can request service),

—moctuil napamerp Z = FCFS abo Z = FIFO (queueing discipline) BiTHO-
CUTBCS A0 AMCUMIUTIHA OOCIYTOBYBaHHS B YIODSJIKOBAHINA 4ep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3Hauae “first-come, first-served” 1a Z = FIFO o3Hauae
“first-in, first-out”, KOJH 3aIUTH B 4€P31 00CITYTOBYIOTHCS B MOPSAKY X HAIXOKCHHS.




— Ilutanns 2.6. M/M /c/c/oo/FCFS—cucrema 3 yepramu Ta BTparamu (a0o
M/M/c/c/oo/FIFO—4epra 3 BTpatamu abo M /M /c/c—uepra BianosigHo a0 Ep-
JIaHT1BCbKOI Mozieni 3 BTparamu (Erlang’s loss model (1917)) abo c-kaHabHA cucTemMa
3 BTparamu (c-channel loss system) abo 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) nnst c-CEpBEpBEPHOI EKCIIOHEHII-
JIbHOI 1H(POPMALIIHHOT MEPEXKI 3 C-OOMENKEHOK YEPrOK0 HETEPIUISTUMX KOPUCTYBAYIB
(impatient customers) Ta 3 ONHOPIAHUM [lyacCOHIBCBKMM MOTOKOM MEPEKHUX 3allH-
TiB. Hapasi 3anut KopucTyBa4a BTPAYaEeThCs, SKIIO BiH 0JIpa3y HE 3HAXOIUTh BIILHOTO
cepBepa B MOMEHT HAAXOIKEHHS (a customer is lost, if it does not find a free server
immediately upon its arrival), IPUYOMY 3aIAT HE MOXKE OUYIKYBATH:

—nepwmii mapametp (arrival Poisson process) A = M BiTHOCHUTBCS O MapKiB-
CbKOT'O EKCITOHEHIIAILHOTO / [1yacCOHIBCHKOTO MPOLECY HANXOUKEHHS BXIAHOTO MO-
TOKY 3amuTiB _Ha oOciayrosyBadHg, ToO0TO A =M 3amac eKCHOHEHINWHUN
/ ITyaccoHIBChbKMI 3aKkOH (€KCHOHEHIHY / [TyacCOHIBChKY (DYHKILK) PO3MOALTY
HMoBIpHOCTEH (exponential probability distribution) 1HTEpBAIIB Yacy MK CyCIIHIMHA
MOMCEHTAMHU HAAXOJDKEHHS 3aNUTIB (customer interarrival times are exponentially dis-
tributed according to a Poisson process), npuaomy M (memoryless) o3Hauae Mapkis-
CbKY BIACYTHICTb maM’siTi (Markovian memorylessness),

— Apyrui mapamertp (server Poisson process) B = M BIZTHOCUTBCS 10 MapKiB-
CbKOI'0 €KCIOHEHIIANBHOrO / [1yacCOHIBCHKOTO MPOLECY CEPBEPHOrO 0OPOOAOBAHHS
3anuTiB, To0T0 B = M 3amae ekcnoHeHIitHui / [1yacCOHIBChbKHA 3aKOH (€KCITOHEH-
1iiiHy / [TyaccoHIBCbKY (DVHKILIIO) PO3NOALTY WMOBIPHOCTER (exponential probability
distribution) TPUBAJIOCT1 CEPBEPHOT0 OOCTYTOBYBAHHS 3AMUTIB (customer service time
is exponentially distributed with a Poisson process);

—TpETIH mapameTp ¢ (number of servers) BIHTHOCUTBCS 10 KLIbKOCTI CEPBEPIB,
TOOTO ¢ 3a1ae 4nucao 1HHOpMaIHHO-MEPEKHUX MPUCTPOIB, K1 3a0€3Ne4y0Th mapa-
JeJIbHE OOCIYTOBYBAHHS 3aMUTIB Y KOMIT FOTEPHO-MEPEXKHIH cucteMmi (¢ identical serv-
ers processes customers in parallel),

—yeTBepTuil napamerp K = ¢ (c-capacity queue) BITHOCUTBCS 10 C-00MEKECHOI
IPOMYCKHOT 3/TaTHOCTI CUCTEMH (the finite capacity of the queueing system is c), TOOTO
K = ¢ 3aga€e c-KUIBKICTB MICIb OUIKYBaHHS (C-capacity of the queueing system), Ipu-
YOMY 3alUT HE MOKE OUIKYBaTH (the customer is not allowed to wait),

—ISTHi mapameTp Npyop, = 00 (infinite population size) BITHOCHTBCS 10 He-
CKIHYEHHOI 3arajibHOi KiTbKOCT1 KIIEHTIB-pOO0OUMX CTaHI# (the customer population
is infinite), iK1 MOKyTh HQJICUJIATH 3AMATH B 1H(QOPMALIHHO-MEPEXKHII CHCTEMI Maco-
BOro 00cnyroByBaHHs (Ny,y, = 0 is infinite number of customers (population) which
can request service),

—moctuil napamerp Z = FCFS abo Z = FIFO (queueing discipline) BiTHO-
CUTBCS A0 AWCUMIUTIHA OOCIYIOBYBaHHS B YIODSJIKOBAHINA 4ep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3Hauae “first-come, first-served” 1a Z = FIFO o3Hauae
“first-in, first-out”, KOJH 3aIUTH B 4€P31 00CITYTOBYIOTHCS B MOPSAKY X HAIXOKCHHS.




— Ilutannsa 2.7. M/M/1/K /oo/FCFS—cuctema 3 yepramu ta BTpatamu (a0o
M/M/1/K /oo/FIFO—uepra 3 Brpatamu abo M /M /1/K—4epra BianosigHo a0 Ep-
JIaHT1BCbKOI Moieni 3 BTparamu (Erlang’s loss model (1917)) abo 1-kaHanmbHa cucTtemMa
3 BTparamu (1l-channel loss system) abo 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) niis 1-cepBepBepHOi EKCIIOHEHI1-
aJIbHOI 1H(pOpMaLIfHOT Mepexi 3 K-0OMEKEHOK YEPTO0 HETEPIITUMX KOPUCTYBAYlB
(impatient customers) Ta 3 ONHOPIAHUM [lyacCOHIBCBKMM MOTOKOM MEPEKHUX 3allH-
TiB, npuuomy (K + 1)-ii oxeprkanuii 3anmuT Oyjae BiIXwieHo (the state space will be
truncated at state K and the (K + 1)-th arriving client will be rejected):

—nepwmii mapametp (arrival Poisson process) A = M BiTHOCUTBCS O MapKiB-
CbKOT'O EKCITOHEHIIAILHOTO / [1yacCOHIBCHKOTO MPOLECY HANXOUKEHHS BXIAHOTO MO-
TOKY 3amuTiB _Ha oOciayrosyBadHg, ToO0TO A =M 3amac eKCHOHEHINWHUN
/ ITyaccoHIBChbKMI 3aKkOH (€KCHOHEHIHY / [TyacCOHIBChKY (DYHKILK) PO3MOALTY
HMoOBIpHOCTEH (exponential probability distribution) 1HTEpBAIIB Yacy MK CyCIIHIMHA
MOMCEHTAMHU HAJAXOJUKEHHS 3aUTIB (customer interarrival times are exponentially dis-
tributed according to a Poisson process), npuaomy M (memoryless) o3Hauae Mapkis-
CbKY BIACYTHICTb maM’siTi (Markovian memorylessness),

— Apyrui mapamertp (server Poisson process) B = M BIZTHOCUTBCS 10 MapKiB-
CbKOI'0 €KCIOHEHIIANBHOrO / [1yacCOHIBCHKOTO MPOLECY CEPBEPHOrO 0OPOOAOBAHHS
3anuTiB, To0T0 B = M 3amae ekcnoHeHIitHui / [1yacCOHIBChbKHA 3aKOH (€KCITOHEH-
1iiiHy / [TyaccoHIBCbKY (DVHKILIIO) PO3NOALTY WMOBIPHOCTER (exponential probability
distribution) TPUBAJIOCT1 CEPBEPHOTO OOCAYTOBYBAHHS 3AMUTIB (customer service time
is exponentially distributed with a Poisson process);

—TpeTid mapameTp ¢ = 1 (number of servers) BITHOCUTBCS 10 KUIBKOCTI CEPBE-
piB, T00TO ¢ = 1 3amae yncao iHPOPMALIHHO-MEPEKHUX OPUCTPOIB, K1 3a0e3neuy-
I0Th NapajiebHe 00CIYTOBYBaHHS 3aMMTIB Y KOMIT FOTEPHO-MEPEKHINA cucTeMi (there
is ¢ = 1 server in system),

—yerBepTuil napamerp K (K-capacity queue) BITHOCUTBCA 10 K-00OMEXKEHOI
OPONYCKHOT 3IATHOCTI CUCTEMM (the finite capacity of the queueing system is K '), TOOTO
K 3anae K-kipKicTh Miclib O4lKyBaHHS (K -capacity of the queueing system),

—ISTHI mapameTp Npop, = 00 (infinite population size) BITHOCHTBCS IO He-
CKIHYEHHOI 3arajibHOi KITbKOCT1 KIIEHTIB-pOOOYHX CTaHIi# (the customer population
is infinite), IKi MOYKyTh HAJICUJIATH 3AMATH B 1H(QOPMALIIAHO-MEPEXKHII CHCTEMI Maco-
BOro 00CIyroByBaHHs (Ny,y, = 00 is infinite number of customers (population) which
can request service),

—moctuil napamerp Z = FCFS abo Z = FIFO (queueing discipline) BiTHO-
CUTBCS A0 AWCUMIUTIHA OOCIYTOBYBaHHS B YIOPSJIKOBAHINA 4ep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3Hauae “first-come, first-served” 1a Z = FIFO o3Hauae
“first-in, first-out”, KOJH 3aIUTH B 4€P31 OOCITYTOBYOTHCS B OPSAAKY X HAIXOKCHHSI.




— Iuranns 2.8 M/M/1/K/K/FCFS—cucrema 3 uepramMm Ta pPO3AYMAMH
(abo M/M/1/K /K /FIFO—queue with the queueing-mode and the think-mode ato
M/M/1/K/K—4epra 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) muist 1-cepBepBEPHOI EKCIMIOHEHIIAIBHOI 1H(QOPMALIIHHOT MEPEXKI, MPUUOMY
KOEH a0OHEHT TaKOi YEPry 3HAXOJUTHCS Y OAHOMY 3 JBOX CTaHIB — B CTaHl 4epry-
BaHHs (queueing-mode) abo B CTaH1 po3aAyMiB (think-mode):

—mnepwmii mapametp (arrival Poisson process) A = M BiTHOCHTBCS O MapKiB-
CbKOT'0 EKCITOHEHIIAILHOTO / [1yacCOHIBCHKOTO MPOLECY HANXO/UKEHHS BXIAHOTO MO-
TOKY 3amuTiB _Ha oOciayrosyBadHg, ToO0TO A =M 3amac eKCOOHEHIUWHWHA
/ ITyaccoHIBChbKMI 3aKkOH (€KCHOHEHINHY / [TyacCOHIBChKY (DYHKILK) PO3MOALTY
HMoBIpHOCTEH (exponential probability distribution) 1HTEpBAIIB YaCy MK CyCIIHIMHA
MOMEHTAMHU HAJAXOJUKEHHS 3aUTIB (customer interarrival times are exponentially dis-
tributed according to a Poisson process), npuaomy M (memoryless) o3Hauae Mapkis-
CbKY BIACYTHICTb nam’siTi (Markovian memorylessness),

— Apyruil mapamertp (server Poisson process) B = M BIZTHOCUTBCS 10 MapKiB-
CbKOI'0 €KCIOHEHIIATBHOrO / [1yacCOHIBCHKOTO MPOLECY CEPBEPHOrO 0OPOOAOBAHHS
3anuTiB, T00T0 B = M 3amae ekcnoHeHIitHni / [1yacCOHIBChbKHA 3aKOH (€KCITOHEH-
1iiiHy / [TyaccoHIBCbKY (DVHKILIO) PO3NOALTY WMOBIPHOCTEH (exponential probability
distribution) TPUBAJIOCTI CEPBEPHOr0 OOCAYTOBYBAHHS 3AMUTIB (customer service time
is exponentially distributed with a Poisson process);

—TpeTii mapameTp ¢ = 1 (number of servers) BITHOCUTBCS 10 KUIBKOCTI CEPBE-
piB, T00TO ¢ = 1 3amae yncao iHPOPMALIHHO-MEPEKHUX OPUCTPOIB, K1 3a0e3neuy-
I0Th MapajiebHe 00CIYTOBYBaHHS 3aMMTIB Y KOMIT FOTEPHO-MEPEKHINA cucTeMi (there
is ¢ = 1 server in system),

—yerBeptuil napamerp K (K-capacity queue) BITHOCUTBCA 10 K-00OMEXKEHOI
OPOMYCKHOT 3ATHOCTI CUCTEMM (the finite capacity of the queueing system is K '), TOOTO
K 3anae K-kipKicTh Miclib O4lKyBaHHS (K -capacity of the queueing system),

— 11 sl apamerp Ny, = K (finite population size) BiTHOCHTBCS 10 0OMeEKe-
HO{ 3araibHOI KUIBKOCTI KIIEHTIB-pOO0OUMX CTaHI1 (the customer population is finite),
AK1 MOYKYTh HAJICHJIATH 3a0UTH B 1HPOPMALIITHO-MEPEKHINA CUCTEMI MACOBOTO 0OCITY-
roByBatHs (Npop, = K is finite number of customers (population) which can request
service),

—moctuil napamerp Z = FCFS abo Z = FIFO (queueing discipline) BiTHO-
CUThCS A0 AUCUMIUTIHA OOCIYTOBYBaHHS B YIODSJIKOBAHINA 4ep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3Hauae “first-come, first-served” 1a Z = FIFO o3Hauae
“first-in, first-out”, KOJH 3aIUTH B 4€P31 00CITYTOBYIOTHCS B MOPSAKY X HAJIXODKEHHSI.

— Ilutanns 2.9. D/D/1/o0/00/FCFS—uepra (abo D/D/1/oo0/c0/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) I MEPEXKI, 1€



—mnepwmii mapametp A = D (constant arrival process, deterministic) BiTHO-
CUTBCS 10 ACTEPMIHOBAHOTO MPOLECY HAAXOJKEHHS OJTHOPIIHOTO BXITHOTO MOTOKY
3aMWTIB HA OOCIYrOBYBaHHS 3 JCTEPMIHOBAHWMH IHTEPBAJIAMH YaCy MiXK MOCIII0B-
HUMU 3anutamu, T00T0 A = D 3a7a€ AeTEpMIHOBAHUN 3aKOH (IETEPMIHOBAHY (PYHK-
[110) PO3MOAUTY HMOBIPHOCTEH IHTEPBAIIB Yacy MK CYCIAHIMM MOMEHTAMH HAIXO-
JUKCHHS 3aNUTIB (customer interarrival time distribution),

—apyruii napametp B = D (constant server process, deterministic) BiHO-
CUTHCS A0 ASTEPMIHOBAHOTO IPOIIECY CEPBEPHOr0 0OpOOIIOBAHHS 3aIUTIB, TOOTO B =
D 3anae netepmiHOBaHMi 3aKOH ((PyHKIIIFO) pO3MOI1Ty HMOBIPHOCTEH TPUBAIOCTI CEP-
BEPHOro 00CIYTOBYBAHHS 3aMUTIB (customer service time distribution),

—TpeTid napaMeTp ¢ = 1 BIAHOCUTHCS A0 KUIBKOCTI cepBepiB, TOOTO ¢ = 1 3a-
Ja€e yucio iHGOpMaliiHO-MEPEKHUX IPUCTPOIB, K1 3a0€3N€Uy0Th 0OCIYTOBYBAHHS
3aMUATIB Y KOMIT FOTEPHO-MEPEKHINA cuctemi (number of servers),

—4eTBepTHil napamerp K = oo (infinite capacity queue) BITHOCUTBCS 10 HeE-
CKIHYEHHOI MPOMYCKHOI 3/IaTHOCTI CHCTEMHU MacOBOro OOCIIyTOBYBaHHs (the capacity
of the queueing system is infinite), TO0TO K = 00 3a1a€ HECKIHUEHHY KIJIbKICTb MiCIlb
OUiKyBaHH{ (infinite-capacity of the queueing system);

—ISTHi mapameTp Npop, = 00 (infinite population size) BITHOCHTBbCS 10 He-
CKIHYEHHOI 3arajibHOi KiTbKOCTI KIIEHTIB-pOOOUHX CTaHIi# (the customer population
is infinite), IKI MOYKyTh HQJICUJIATH 3AMATH B 1H(QOPMALIIHHO-MEPEXKHII CHCTEMI Maco-
BOro 00cayroByBaHHs (Ny,y, = 00 is infinite number of customers (population) which
can request service),

—moctuil napamerp Z = FCFS abo Z = FIFO (queueing discipline) BiTHO-
CUTBCS 1O AWCUMILTIHA OOCIYTOBYBaHHS B YIOPSJIKOBAHINA 4ep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3Hauae “first-come, first-served” 1a Z = FIFO o3Hauae
“first-in, first-out”, KOJH 3aIUTH B 4€P31 OOCITYTOBYIOTHCS B OPSAKY X HAIXOKCHHSI.

— Ilurannsa 2.10. M/D/1/o0 /00 /FCFS—uepra (abo M/D/1/o0/c0/FIFO—
yepra abo M /D /1-uepra abo M /D /1-3anaua Epnanra (1909)) ans mepexi, ae

—nepwmii mapametp (arrival Poisson process) A = M BiTHOCUTBCS O MapKiB-
CbKOTO EKCIIOHEHIIAILHOTO / [1yacCOHIBCHKOTO MPOLECY HANXOUKEHHS BXIAHOTO MO-
TOKY 3amuTiB _Ha oOciayrosyBadHg, ToO0TO A =M 3amac eKCHOHEHINWHUHA
/ ITyaccoHIBCbKMI 3aKkOH (€KCHOHEHINHY / [1yacCOHIBChKY (DYHKILK) PO3MOALTY
HMOBIpHOCTEH (exponential probability distribution) 1HTEpBAIIB YaCy MK CyCIIHIMHA
MOMCEHTAMHU HAAXOJUKEHHS 3aNUTIB (customer interarrival times are exponentially dis-
tributed according to a Poisson process), npuaoMmy M (memoryless) o3Hauae Mapkis-
CbKY BIACYTHICTb nam’siTi (Markovian memorylessness),

—apyruii napametp B = D (constant server process, deterministic) BiHO-
CUTHCS A0 ASTEPMIHOBAHOTO IPOIIECY CEPBEPHOr0 0OpOOIIOBAHHS 3aIUTIB, TOOTO B =
D 3anae netepmiHOBaHMi 3aKOH ((PyHKIIFO) pO3MOI1TY HMOBIPHOCTEH TPUBAIOCTI CEp-
BEPHOTro 00CIYTOBYBAHHS 3aMUTIB (customer service time distribution),




—TpeTii mapaMeTp ¢ = 1 BIAHOCUTHCS A0 KUIBKOCTI cepBepiB, TOOTO ¢ = 1 3a-
Jla€e yucio iHGopMaliiHO-MEPEKHUX IPUCTPOIB, K1 3a0€3N€UyI0OTh 0OCIYTOBYBAHHS
3aMHTIB Y KOMIT FOTEPHO-MEPEKHINA cuctemi (number of servers),

—yeTBepTHil napamerp K = oo (infinite capacity queue) BITHOCUTBCS 10 HE-
CKIHYEHHOI MPOMYCKHO1 3/IaTHOCTI CUCTEMHU MacOBOT0 OOCIIyTOBYBaHHA (the capacity
of the queueing system is infinite), T0O0TO K = 00 3a1a€ HECKIHUEHHY KITbKICTh MiCIlb
OUlKyBaHH4 (infinite-capacity of the queueing system);

—IaTHi mapameTp Npop, = 00 (infinite population size) BITHOCHTBCS IO He-
CKIHYEHHOI 3arajibHOi KITbKOCTI KIIEHTIB-pOOOUMX CTaHIi# (the customer population
is infinite), IKi MOKyTh HQJICUJIATH 3AMATH B 1H(QOPMALIIHHO-MEPEXKHII CHCTEMI Maco-
BOro 00cayroByBaHHs (Ny,y, = 0 is infinite number of customers (population) which
can request service),

—moctuil napamerp Z = FCFS abo Z = FIFO (queueing discipline) BigTHO-
CUThCS 10 AUCUMILTIHA OOCIYTOBYBaHHS B YIODSJIKOBAHINA 4ep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3Hauae “first-come, first-served” 1a Z = FIFO o3Hauae
“first-in, first-out”, KOJH 3aIUTH B 4€P31 00CITYTOBYIOTHCS B MOPSAKY X HAIXOKCHHS.

— Ilurannsa 2.11. D/M/1/o0 /00 /FCFS—uepra (abo D/M/1/o0/o0/FIFO—
yepra abo D /M /1—4epra abo D /M /1-—3anaua Epnanra (1917, 1920)), ne

—mnepwmii mapametp A = D (constant arrival process, deterministic) BiTHO-
CUTBCS 10 ACTEPMIHOBAHOTO MPOLECY HAAXOJKEHHS OJTHOPIHOTO BXITHOTO MOTOKY
3aMWTIB HA OOCIYrOBYBaHHS 3 JCTEPMIHOBAHWMH IHTEDPBAIIAMH YaCy MiXK MOCIII0B-
HUMM 3anutamu, T00T0 A = D 3aaa€ AeTEPMIHOBAHUIN 3aKOH (ACTEPMIHOBAHY (PYHK-
[1}0) PO3MOAUTY HMOBIPHOCTEH IHTEPBAIIB 4acy MK CYCIAHIMM MOMEHTaMH HaIXO-
JUKCHHS 3aNUTIB (customer interarrival time distribution),

— Apyruil mapamertp (server Poisson process) B = M BIZHOCUTBCS 10 MapKiB-
CbKOI'0 €KCIOHEHIIANBHOrO / [1yacCOHIBCHKOTO NPOLECY CEPBEPHOrO 0OPOOAOBAHHS
3anuTiB, T00T0 B = M 3amae ekcnoHeHIitHui / [1yacCOHIBChbKHA 3aKOH (€KCITOHEH-
1iiiHy / [TyaccoHIBCbKY (VHKILIO) PO3NOALTY WMOBIPHOCTER (exponential probability
distribution) TPUBAJIOCT1 CEPBEPHOTO OOCAYTOBYBAHHS 3AMUTIB (customer service time
is exponentially distributed with a Poisson process);

—TpeTii napaMeTp ¢ = 1 BIAHOCUTHCS A0 KUTBKOCTI cepBepiB, TOOTO ¢ = 1 3a-
Jla€e yucio iHGOpMaliiHO-MEPEKHUX IPUCTPOIB, K1 3a0€3N€UYyI0Th 0OCIYTOBYBAHHS
3aMHATIB Y KOMI FOTEPHO-MEPEKHINA cuctemi (number of servers),

—yeTBepTHil napamerp K = oo (infinite capacity queue) BITHOCUTBCS 10 HeE-
CKIHYEHHOI MPOMYCKHO1 3/IaTHOCTI CUCTEMH MacOBOr0 OOCIyTOBYBaHHA (the capacity
of the queueing system is infinite), T00TO K = 00 3a1a€ HECKIHUEHHY KIJTbKICTb MiCIlb
OUiKyBaHHs (infinite-capacity of the queueing system);

—IATHI mapameTp Npop, = 00 (infinite population size) BITHOCHTBCS IO He-
CKIHYEHHOI 3arajibHOi KITbKOCT1 KIIEHTIB-pOOOYMX CTaHIi# (the customer population
is infinite), iK1 MOKYTb HAJICUJIATH 3AMATH B 1H(QOPMALIIHHO-MEPEXKHII CHCTEMI Maco-
BOro 00cIyroByBaHHs (Ny,y, = 00 is infinite number of customers (population) which
can request service),




—moctuil napamerp Z = FCFS abo Z = FIFO (queueing discipline) BiTHO-
CUThCS A0 AMCUMIUTIHA OOCIYIOBYBaHHS B YIOPSIKOBAHINA 4ep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3Hauae “first-come, first-served” 1a Z = FIFO o3Hauae
“first-in, first-out”, KOJH 3aIUTH B 4€P31 00CITYTOBYIOTHCS B MOPSAKY X HAIXOKCHHS.

— Ilurannsa 2.12. M/G/1/oc0/o/FCES—uepra (abo M/G/1/oco0/0/FIFO—
yepra ado M /G /1-uepra abo M /G /1-—3anaua [lonnaueka- Xin4dina (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

—nepwmii mapametp (arrival Poisson process) A = M BiTHOCUTBCS IO MapKiB-
CbKOT0 EKCMOHEHIIATLHOTO (I1yacCOHIBCHKOTO) MPOLECY HAIXO/DKEHHS BXITHOTO T10-
TOKV 3a0WTIB HA 00CIVIoBYBaHHS, TOOTO A = M 3anac exkcrionenmiunii (I1vaccoHiB-
CbKHWIA) 3aKOH po3noauTy MMoBipHOCTEN (exponential probability distribution) iHTEp-
BAJIIB YaCy MK CYCIAHIMHM HAJXOJDKEHHIAMM 3aNUTIB (customer interarrival times are
exponentially distributed according to a Poisson process), npuaomy M o3Hauae Map-
KIBCBKY BIACYTHICTB maM’ At (Markovian memorylessness),

—apyruii napametp B = G (general distribution server process) BITHOCATbCS
JI0 AOBLILHOrO (200 y3araJlbHEHOIr0) MPOILECY CEPBEPHOTO O0OpOOIIOBAHHS 3aMUTIB,
T00TO B = G 3anae 10BUIBHUN 3aK0H ((PYHKIIIIO) PO3MOILITY HMOBIPHOCTEH TPHUBAJIO-
CT1 CEpBEPHOIr0 0OOCAYTOBYBAHHS 3AMUTIB (customer service time distribution),

—TpeTid napaMeTp ¢ = 1 BIAHOCUTHCS A0 KUTBKOCTI cepBepiB, TOOTO ¢ = 1 3a-
Ja€e yucsio 1HGOpMaiiHO-MEPEKHUX IPUCTPOIB, K1 3a0€3N€UyI0OTh 0OCIYTOBYBAHHS
3aMUTIB Y KOMIT FOTEPHO-MEPEKHINA cuctemi (number of servers),

—yeTBepTHil napamerp K = oo (infinite capacity queue) BITHOCUTBCS 10 HeE-
CKIHYEHHOI MPOMYCKHOT 3/IaTHOCTI CHCTEMH MacOBOr0 OOCIIyTOBYBaHHS (the capacity
of the queueing system is infinite), T00TO K = 00 3a1a€ HECKIHUEHHY KIJIbKICTb MiCIlb
OUiKyBaHH4 (infinite-capacity of the queueing system);

—ISTHi mapameTp Npop, = 00 (infinite population size) BITHOCHTBCS 10 He-
CKIHYEHHOI 3arajibHOi KiTbKOCT1 KIIEHTIB-pOOOUMX CTaHIi# (the customer population
is infinite), iK1 MOYKyTh HQJICUJIATH 3AMATH B 1H(QOPMALIHHO-MEPEXKHII CHCTEMI Maco-
BOro 00cmyroByBaHHs (Ny,y, = 0 is infinite number of customers (population) which
can request service),

—moctuid napametp Z = FCFS abo Z = FIFO BIJHOCUTBCS 10 JUCHUILIIHU
00CyroBYBaHHs B YIIODSZIKOBaHIN 4ep3i (Z is the queue service discipline), ne Z =
FCFS o3nauae “first-come, first-served” 1a Z = FIFO o3Havae ‘first-in, first-out”,
KOJIM 3alUTH B YeP31 00CTYTOBYIOTHCS B MOPSIAKY iX HATXOMKECHHS.

— Ilurannsa 2.13. G/M /1 /oc0/o/FCEFS—uepra (abo G/M/1/oo0/0/FIFO—
yepra abo G /M /1—4epra) mwis iHpopMmaliitHO-KOMIT IOTEPHOT MEPEXKI, e

—mnepwmii mapameTp A = G (arrival process) BITHOCUTBCS 10 AOBIIBHOTO (200
y3arajlHEHOr0) MPOLECY HAXOIKEHHS HEMYACCOHIBCHKOrO BX1/IHOTO MOTOKY 3AIHTIB




Ha OOCIAYIOBYBAaHHS 3 Y3araJlbHEHUMH 1HTEPBAJIAMHU 4acy MK NOCHIIOBHAMH 3alu-
TamMu, T0O0T0O A = G 3aj1ae y3arajibHEHUN 3aKOH (y3arajlbHeHy (PYHKI[IF0) PO3MOALTY
HMOBIPHOCTEN 1HTEPBATIB Yacy MiXK CYCIIHIMA MOMEHTAMH HAJIXOJ/LKCHHS 3alHTIB
(the interarrival times of the customers have a general distribution and these interar-
rival intervals are also independent of each other),

— Apyruil mapamertp (server Poisson process) B = M BIZHOCUTBCS 10 MapKiB-
CbKOI'0 €KCIOHEHIIANBHOrO / [1yacCOHIBCHKOTO MPOLECY CEPBEPHOrO 0OPOOAOBAHHS
3anuTiB, T00T0 B = M 3amae eKkCcnoHeHIitHui / [1yacCOHIBChbKHIA 3aKOH (€KCITOHEH-
1iiiHy / [TyaccoHIBCbKY (VHKILIO) PO3NOALTY WMOBIPHOCTEH (exponential probability
distribution) TPUBAJIOCT1 CEPBEPHOr0 OOCIYTOBYBAHHS 3AMUTIB (customer service time
is exponentially distributed with a Poisson process);

—TpeTid napaMeTp ¢ = 1 BIAHOCUTBCS A0 KUIBKOCTI cepBepiB, TOOTO ¢ = 1 3a-
Jla€e yuciio iHGOpMaliiHO-MEPEKHUX OPUCTPOIB, K1 3a0€3N€4YyI0Th 0OCIYTOBYBAHHS
3aMUATIB Y KOMIT FOTEPHO-MEPEKHINA cuctemi (number of servers),

—yeTBepTHil napamerp K = oo (infinite capacity queue) BITHOCUTBCS 10 HeE-
CKIHYEHHOI MPOMYCKHO1 3/IaTHOCTI CHCTEMHU MAcOBOr0 OOCIIyTOBYBaHHS (the capacity
of the queueing system is infinite), TO0TO K = 00 3a1a€ HECKIHUEHHY KIJIbKICTb MiCIlb
OUiKyBaHH4 (infinite-capacity of the queueing system);

—ISTHi mapameTp Npop, = 00 (infinite population size) BITHOCHTBbCS 10 He-
CKIHYEHHOI 3arajibHOi KiTbKOCTI KIIEHTIB-pOOOUMX CTaHI# (the customer population
is infinite), IKI MOYKyTh HQJICUJIATH 3AMATH B 1H(QOPMALIIHHO-MEPEXKHII CHCTEMI Maco-
BOro 00cayroByBaHHs (Ny,y, = 00 is infinite number of customers (population) which
can request service),

—moctuil napamerp Z = FCFS abo Z = FIFO (queueing discipline) BiTHO-
CUThCS 10 AWCUMILTIHA OOCIYTOBYBaHHS B YIOPSJIKOBAHIN 4ep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3Hauae “first-come, first-served” 1a Z = FIFO o3Hauae
“first-in, first-out”, KOJH 3aIUTH B 4€P31 OOCITYTOBYOTHCS B OPSAAKY X HAIXOKCHHSI.

— Iluranns 2.14. G /G /1 /0 /o0 /FCFS—4epra (ado G/G/1/oo0/0/FIFO—
yepra abo G /G /1—4epra) s iHpopmaliiiHO-KOMIT IOTEPHOT MEPEXKI, JE

—mnepwmii mapameTp A = G (arrival process) BITHOCUTBCS 10 AOBIIBHOTO (200
y3arajabHEHOI0) MPOLECY HAXODKEHHS HEMYACCOHIBCHKOTO BXI/THOTO MOTOKY 3aIUTIB
Ha OOCIAYIOBYBAaHHS 3 Y3araJlbHEHUMH 1HTEPBAJIAMHU 4acy MK NOCHIIOBHAMH 3alu-
TamMu, TO0TO A = G 3aj1ae y3arajibHEHWI 3aKOH (y3arajilbHeHy (PYHKI[1F0) pO3MOALTY
AMOBIPHOCTEN IHTEPBATIB Yacy MiXK CyCIAHIMM MOMEHTAMHM HAJIXOJ/DKCHHS 3alHTIB
(the interarrival times of the customers have a general distribution and these interar-
rival intervals are also independent of each other),

—apyruii napametp B = G (general distribution server process) BITHOCUTbCS
JI0 AOBLILHOrO (200 y3araJlbHEHOr0) MPOILECY CEPBEPHOTO O0OpOOIIOBAHHS 3aMUTIB,
T00TO B = G 3anae 10oBUIBHUN 3aK0H ((PYHKIIIFO) PO3MOILITY HMOBIPHOCTEH TPHUBAJIO-
CT1 CEpBEPHOIr0 0OCAYTOBYBAHHS 3AMUTIB (customer service time distribution),




—TpeTii mapaMeTp ¢ = 1 BIAHOCUTHCS A0 KUIBKOCTI cepBepiB, TOOTO ¢ = 1 3a-
Jla€e yucio iHGopMaliiHO-MEPEKHUX IPUCTPOIB, K1 3a0€3N€UyI0OTh 0OCIYTOBYBAHHS
3aMHTIB Y KOMIT FOTEPHO-MEPEKHINA cuctemi (number of servers),

—yeTBepTHil napamerp K = oo (infinite capacity queue) BITHOCUTBCS 10 HE-
CKIHYEHHOI MPOMYCKHO1 3/IaTHOCTI CUCTEMHU MacOBOT0 OOCIIyTOBYBaHHA (the capacity
of the queueing system is infinite), T0O0TO K = 00 3a1a€ HECKIHUEHHY KITbKICTh MiCIlb
OUlKyBaHH4 (infinite-capacity of the queueing system);

—IaTHi mapameTp Npop, = 00 (infinite population size) BITHOCHTBCS IO He-
CKIHYEHHOI 3arajibHOi KITbKOCTI KIIEHTIB-pOOOUMX CTaHIi# (the customer population
is infinite), IKi MOKyTh HQJICUJIATH 3AMATH B 1H(QOPMALIIHHO-MEPEXKHII CHCTEMI Maco-
BOro 00cayroByBaHHs (Ny,y, = 0 is infinite number of customers (population) which
can request service),

—moctuil napamerp Z = FCFS abo Z = FIFO (queueing discipline) BigTHO-
CUThCS 10 AUCUMILTIHA OOCIYTOBYBaHHS B YIODSJIKOBAHINA 4ep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3Hauae “first-come, first-served” 1a Z = FIFO o3Hauae
“first-in, first-out”, KOJH 3aIUTH B 4€P31 00CITYTOBYIOTHCS B MOPSAKY X HAIXOKCHHS.

— Ilurannsa 2.15. G/D/1/o0 /o0 /FCFS—uepra (ado G/D/1/oco/c0/FIFO—
yepra abo G /D /1-uepra) s iHPOpMaLliiHO-KOMIT FOTEPHOT MEPEXKI, J1€

—mnepwmii mapameTp A = G (arrival process) BITHOCUTBCS 10 AOBIIBHOTO (200
y3arajabHEHOI0) MPOLECY HAXOJDKEHHS HEMYACCOHIBCHKOTO BXI/THOTO MOTOKY 3aIUTIB
Ha 0OCAYIOBYBAaHHS 3 Y3araJlbHEHUMH 1HTEPBAJTIAMHU 4acy MK NOCIIIOBHAMH 3alu-
TamMu, TO0T0 A = G 3aj1ae y3arajibHEHWI 3aKOH (y3arajilbHeHy (PYHKI[1F0) pO3MOALTY
HMOBIPHOCTEHN IHTEPBAIIB Yacy MiXK CyCiIHIMA MOMEHTAMH HAJIXO/DKCHHS 3alHTIB
(the interarrival times of the customers have a general distribution and these interar-
rival intervals are also independent of each other),

—apyruii napametp B = D (constant server process, deterministic) BiHO-
CUTBCS A0 ASTEPMIHOBAHOTO IIPOIIECY CEPBEPHOrO 0OpOOIIOBAHHS 3aIUTIB, TOOTO B =
D 3anae netepmiHOBaHMi 3aKOH ((PyHKIIIFO) pO3MOI1Ty HMOBIPHOCTEH TPUBAIOCTI CEP-
BEPHOTro 00CIYTOBYBAHHS 3aMUTIB (customer service time distribution),

—TpeTii napaMeTp ¢ = 1 BIAHOCUTHCS A0 KUIBKOCTI cepBepiB, TOOTO ¢ = 1 3a-
Jla€e yucio iHGOpMaliiHO-MEPEKHUX OPUCTPOIB, K1 3a0€3N€UY0Th 0OCIYTOBYBAHHS
3aMUTIB Y KOMIT FOTEPHO-MEPEXKHINA cuctemi (number of servers),

—yeTBepTHil napamerp K = oo (infinite capacity queue) BITHOCUTBCS 10 HeE-
CKIHYEHHOI MPOMYCKHO1 3/IaTHOCTI CHCTEMHU MAacOBOr0 OOCIIyTOBYBaHHA (the capacity
of the queueing system is infinite), T00TO K = 00 3a1a€ HECKIHUEHHY KITbKICTb MiCIlb
OUiKyBaHHs (infinite-capacity of the queueing system);

—ISTHA napameTp Npyop, = 00 (infinite population size) BITHOCHTBCA 10 He-
CKIHYEHHOI 3arajibHOi KITbKOCT1 KIIEHTIB-pOOOYMX CTaHIi# (the customer population
is infinite), iK1 MO>KyTh HQJICUJIATH 3AMATH B 1H(QOPMALIIHHO-MEPEXKHII CHCTEMI Maco-
BOro 00cayroByBaHHs (Ny,y, = 00 is infinite number of customers (population) which
can request service),




—moctuil napamerp Z = FCFS abo Z = FIFO (queueing discipline) BiTHO-
CUThCS A0 AMCUMIUTIHA OOCIYIOBYBaHHS B YIOPSIKOBAHINA 4ep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3Hauae “first-come, first-served” 1a Z = FIFO o3Hauae
“first-in, first-out”, KOJH 3aIUTH B 4€P31 0OCITYTOBYOTHCS B IOPSAKY X HAIXOKCHHSI.

— Iluranns 2.16. D /G /1 /o0 /00 /FCFS—uepra (abo D/G/1/o0o/0/FIFO—
yepra abo D /G /1-uepra) s iHpopMalliiHO-KOMIT FOTEPHOT MEPEXKI, /1€

—mnepwmii mapametp A = D (constant arrival process, deterministic) BiTHO-
CUTBCS 10 ACTEPMIHOBAHOTO MPOLECY HAAXOKEHHS OJTHOPITHOTO BXITHOTO MOTOKY
3aMWTIB HA OOCIYrOBYBaHHS 3 JCTEPMIHOBAHWMH IHTEDPBAJIAMH YaCy MiXK MOCIII0B-
HUMU 3anutamu, T00T0 A = D 3aaa€ AeTEPMIHOBAHMN 3aKOH (IETEPMIHOBAHY (YHK-
[1}0) PO3MOAUTY HMOBIPHOCTEH IHTEPBAIIB Yacy MK CYCIAHIMM MOMEHTaMH HaIXO-
JUKCHHS 3aNUTIB (customer interarrival time distribution),

—apyruit napamerp B = G (general distribution server process) BITHOCUTBCS
JI0 AOBLILHOrO (200 y3arajJlbHEHOr0) MPOILECY CEPBEPHOTO O0OpPOOIIOBAHHS 3aMUTIB,
T00TO B = G 3anae 10BUIBHUN 3aK0H ((DYHKIIIFO) PO3MOILITY HMOBIPHOCTEH TPHUBAJIO-
CT1 CEpBEPHOI0 0OCAYTOBYBAHHS 3AMUTIB (customer service time distribution),

—TpeTid napaMeTp ¢ = 1 BIAHOCUTBCS A0 KUIBKOCTI cepBepiB, TOOTO ¢ = 1 3a-
Ja€e yucio iHGOopManiiHO-MEPEKHUX OPUCTPOIB, K1 3a0€3N€UyI0OTh 0OCIYTOBYBAHHS
3aMUTIB Y KOMIT FOTEPHO-MEPEKHINA cuctemi (number of servers),

—yeTBepTHil napamerp K = oo (infinite capacity queue) BITHOCUTBCS 10 HeE-
CKIHYEHHOI MPOMYCKHO1 3/IaTHOCTI CHCTEMHU MAcOBOT0 OOCIIyTOBYBaHHs (the capacity
of the queueing system is infinite), TO0TO K = 00 3a1a€ HECKIHUEHHY KIJTbKICTh MiCIlb
OUiKyBaHH{ (infinite-capacity of the queueing system);

—ISTHi mapameTp Npop, = 00 (infinite population size) BITHOCHTBCS 10 He-
CKIHYEHHOI 3arajibHOi KiTbKOCT1 KIIEHTIB-pOOOUMX CTaHI (the customer population
is infinite), IKI MO>KyTh HAJICUJIATH 3AMATH B 1H(QOPMALIIHHO-MEPEXKHII CHCTEMI MAco-
BOro 00cayroByBaHHs (Ny,y, = 00 is infinite number of customers (population) which
can request service),

—moctuil napamerp Z = FCFS abo Z = FIFO (queueing discipline) BiTHO-
CUThCS A0 AMCUMIUTIHA OOCIYTOBYBaHHS B YIOPSJIKOBAHINA 4ep3i (Z is the queue ser-
vice discipline), ne Z = FCFS o3Hauae “first-come, first-served” 1a Z = FIFO o3Hauae
“first-in, first-out”, KOJH 3aIUTH B 4€P31 00CITYTOBYIOTHCS B MOPSAKY X HAIXOKCHHS.







JMonartok F: llpukaan inAuBiayaabHOTO 3aBAAHHS 10 MOAY/JIbHOT KOHTPOJIbHOY
poooTu Ne4 no moaymaro Ned4 kypey HHOH /T

HOH/ KP 04. Bapiant 12

3amaHo 3a yMOBOK 3aaadl: Hexail perynpoBaHMil pyX IWHAMIYHOI CHCTEMH
BA3HAUYAETHCS  CUCTEMOK  AM(PEPEHUIAIBHUX  PIBHAHb  MEPHIOTO  MOPSAKY
BaH-JIEP-MOIIBCHKOro TUMy y Tao. 1.

Tabmung 1 — Cuctema BU3HAYAIBHUX PIBHAHD JUIS 334441 HEJTIHIHHOTO MPOTPaMyBaHHS

(

A (5O 0t || 107

d(x,(r)) = x,(t): dx =x,(t)=2
I dt x, =x,(t)="?
(xl (O) = xlO);(x2 (O) = xzo);

(0 (t,)=x,): (0., )=x,,): u=u(t)="

Ui < u(t)s U, :

max ?

Hapasi uncnoBi 3Ha4eHHSI TapaMeTpiB 3a7a4l HeJIiHIHHOTO MPOorpaMyBaHHs 3a1aHi y Tad. 2.

Tabnuus 2 — UncaoBi 3HaUEHHS TSI 3312491 ONTUMAJIbHOI IIBUAKOALT 111 3X BUIAAKIB PyXY

3anmaHi yuc. 3Ha4-Hs it o0epH. Kpai. 3aa. (J = &) HeJiH. mporp. 3HaiiTu uist 3X BHIL PyXY
N Bun.| oOMmesx. Ha ymp. noyar. $has. To4. KiHI. ¢a3. Tou. yac [kop. 1[kop. 2| ymp.
Umin, © 1 | tmar, ¢V | x10, panm | x20, pan | xiy, pan | xor, pan | & | x1(0) | x2(0) | u(®)
Bun. 1| 20c¢' | +4¢' |+6pan | —Span | 8pan | 2pan | o | | | o0
Bun.2| -20c¢' | +4¢! | +6pan | +Span | -8pax | 2pax | 7 | 1 H =~
Bun. 3| —20¢! | +4¢! [ +6pan | +Span | -8pan | *2paa | L “;: . ET 4 § °

3HaiiTi: [3 3acTOCYBaHHSAM OOYMCIIOBAIIBHUX MOKIMBOCTEH OE3KOIITOBHOIO
nporpamHoro 3abe3neueHHsi JModelica.org 13 posmmpeHHsiMm Optimica CKIacTH
aKay3aJbHI aIrOPUTMHU Ta 3alpONOHYBATH BIAMOBIAHI *.mop Ta *.py ¢aimm s
YHUCEIBHOTO PO3B’A3KY MOCTABJICHOI 3a/a4l ONTUMAIBHOI IBUAKOML (J = 1) y dopmi
3ama4l 0OEPHEHOT KPaiioBOi 3a7a4l HEMIHIMHOIO MPOrpaMyBaHHs IIOAO0 BU3HAYECHHS,
3a SKWA MIHIMIBHUI NPOMDKOK 4acy (Ir=7?) [c] MOXHA 3AIHCHUTH HaMIIBUAIIE
NEPEMILIEHHST KEPOBAHOTO PYXOMOI0 00 €KTY 13 MOYATKOBOrO (PA30BOTO MOJIOKECHHS
[(x10); (x20)] v kiHIeBe (pasoBe MONOKEHHS [(X1y); (X2)] UUIAXOM MPHKIIACHHS
KEPYHYOro CUTHAITy ONTHMAJIBHOTO YIPABIIHHS %(1), AKIIO HA 3HAYECHHS KEPYIOYOro
curnany u(f) [¢™!] naknaneno neeHi (Gi3nuHi OOMEKEHHS Uiy < U(t) < Upar (TA0. 1 -2).
Takok 3MIMCHATH 4YHCENbHE BU3HAYEHHS Ta BHUKOHATH rpadiudi noOyaoBu
BIIMOBITHUX (DYHKIIOHAJIBHUX 3aJIEXKHOCTCH BiJ MOTOYHOTO 4acy ¢ [C] pyxy uis
BEJUUMHM Kepyrouoro curnamy u=u(t)=? [c”!], a Takox mia rpadikis nepuioi
($azoBoi KoOpaAMHATH (3MIHHOI CcTaHy Xxi) x; =x1(f)=? [pan] Ta apyroi ¢a3oBoi
KOOPAMHATH (3MIHHOT CTaHY X2) X2 = X2(f) = ? [paa] pyXxoMOro K€poBaHOro 00’ €KTy.






