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KaHdudam nedazo2iuHUX HAyK, doyeHm,
doyeHm Kagedpu komn'romepHuUx HAYK | MamMeMamuKu
Kuiscovkuil yHisepcumem imeni bopuca I'piHueHka
M. Kuis, Ykpaina

Kdanoea 10. /1.

KaHdudam ¢izuko-mamemamu4Hux Hayx, doyeHm,
doyeHm Kagedpu komn'romepHuUx HAYK | MameMamuKu
Kuiscovkuil yHisepcumem imei bopuca I'piHueHka
M. Kuis, Ykpaina

Piwyk T. O.
cmydenm VI Kypcy mazicmpamypu
dakyaememy iHgpopmayitiHux mexHos102iii ma ynpasaiHHs
Kuiscokuil ynisepcumem imeni bopuca I'piHueHka
M. Kuis, Ykpaina

MMOBIPHICHO-CTATUCTHUYHI METO/IH
B EKOHOMIYHIM F'A/TY3I TA METOJAUKA iX HABYAHHA
B YMOBAX OHJIAM-HABYAHHSA

Jane docaidsceHHs npucesiueHe MemoduvHUM ACheKmam HAa8YAHHS
meopii timosipHocmeil ma mamemamuunoi cmamucmuxu (THMC) &
YM08axX OHAAUH-HABYAHHS SIK OCHOBHO20 ITHCMpyMeHmMapiio 6azamvox
cneyiaibHocmetll eKOHOMIVHOT 2aaysi. Llasxom aHaAizy HOpMAMUeHoi,
Mmamemamu4Hoi ma  memoduuHoi  simepamypu  docaidxiceHo
oco6ausocmi susuennss THMC cmydeHmamu ekoHOMIuHO20 npodiaio 3
Memow BU3HAYEHHS 3aCcmocy8aHHsi Memodie daHoi Hayku 04s
nodaavwoi HasyaabHOi ma npodeciiinoi disabHocmi. [IpedcmassieHo
icmopuunulii paxypc pozeumky THMC, wo € Heo6XiOHUM eemeHmMOoM 015
nideuweHHs pieHs1 momueayii cmydenmie 0o HAB4A/1bHO-NI3HABANbHOT
disibHoCcmi. OnucaHo eneMeHmu Memodu4HOi cucmemu ma Ha84a1bHOT
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83aemo0ii cmydeHmie eKOHOMi4HO020 hpogiao y npoyeci 8usveHHs
THMC e ymosax oHaaliH-HasuaHHA. Ceped HuX 8udineHo: KoMnaekc
yMO08, WO akKmueizyiomsv hi3Haga/bHi Momueu (nepekoHy8aHHs,
BUK/AUKAHHA [HMepecy, Oe/ne2y8aHHs, 3AaKpin/JeHHs NOo3UMUBHO20
8DPAMCEHHS1); CMBOPEHHS NpobJeMHUX cumyayiil; p038’s3aHHS
kaacuynux 3adau THMC 6id Haiinpocmiwozo pigHsi do ckaadHozo;
8nposadxiceHHss 3a0a4 NpukaadHoi cnpsmMosaHocmi i 6UKOPUCMAHHS
MiHCOUCYUNATHAPHUX 308°513Ki8; 8UKOPUCMAHHA @YHKYIU naamgopm
Zoom, Google Meet, cepedosuwja Moodle Ha pi3HUX emanax HA84a1bHOI
disnbHocmi (dowka, pyka, posnodian Ha zpynu, mecmu, Google Forms,
npeseHmayii He suwe eukaada4a ma iHwi). O6rpyHmosaHo ma
eKchepuMeHmaJ/bHo nepesipeHo, ujo 0aHa MeXHO/102I51 € eheKMuUBHOI0 8
yMmoseax oHAalH-Hag4aHHA. [lepcnekmugHicmb 0ocAi0KceHHS NoAsI2A€ 8
momy, wo 6uKkjaadeHi meopemuy4Hi NO/0NCEeHHs mad NpAKMu4Hi
pexomeHdayii Moxcymsb Hadamu donomoey eukaadayam 8 nobydosi
HaguaabHO20 npoyecy eugueHHs THMC e Hosux ymoeax (oHAQiiH-
HABYAHHS, 3MiWAHULl hopmam HABYUAHHS, AUCMAHYIIHE HAB8YAHHS).

Beryn

Y npupoi itoACTBO He 3HANILJIO XKOAHOTO SIBUIIIA, B AIKOMY 6 He 6YB
HasiBHUM eJleMeHT BUIIaJKOBOCTI. «Y »XUTTI HeMa€ rapaHTil, icHye
Tinpku HMoBipHicTE» (Tom Kienci (1947-2013), aMepUKaHCbKUN
MMCbMEHHUK, eKCIEPT B rajy3i 030pPO€EHD, TeONOJIITUKY Ta CEKPETHUX
cnencayx6). ExoHoMiuni mnpouecu 3AiHCHIOIOTBCA MiJ BIJIMBOM
3HA4YHOI KIJIBKOCTI HeJeTepMiHOBaHUX YWHHHUKIB. [Ipy 1npomy 3
BeJIMYEe3HOI KiJIbKOCTi IIMX YMHHUKIB BUJIJNSETbCA HAHWTOJIOBHIIINH,
BIUIMBOM DpeLUTH JAPYTrOpAJHUX HeXTYHTb. A MOXJIWBO, HaBIaAKH,
JAPYropsiiHi YMHHUKW y BeJUKIA KUJIbKOCTI NeperiTalTbcs Mix
006010, YTBOPIOIOYM NPU LbOMY NOMITHHUHM BIJIMUB Ha JaHe sIBUILE.
Po3riigjytoun y CyKynHOCTi MHOKHMHY OAHOPiAHUX BUNAIKOBUX SIBULL,
MOXKHa BHUSIBUTHM MeBHiI 3aKOHOMipHOCTi, abo IX Ile Ha3UBalOTb
«CTIMKOCTI 4acTOT», BJIACTHUBI caMe MAacOBUM BMIAJKOBUM SIBHILAM.
Toai ycepeaHeHUN MacOBUU pe3yJsibTaT MHOXXHWHU BUIMAJKOBUX SIBULL
BXXe NPaKTUYHO He OyJZe BUMAJKOBUM, a NepefdbayyBaHuM. CTaH
HEBH3HAYEHOCTI, CKJIAJHOCTi, 6araTopaKkTOPHOCTI, 110 TpUTAMaHHUN
BUIAIKOBUM sIBUIIIAM, OOYMOBJIIOE CTBOPEHHS ClleljiaiIbHUX METOiB
JU1g iX BUBYeHHs. LlUM iHCTpyMeHTOM € anapat Teopil KMOBipHOCTel
Ta MaTeMaTU4YHOI CTATUCTUKHU.

HMMoBipHicHO-CTaTUCTHYHI  MeTOAM CTPIMKO TPOHMKIM 1 Y
npodeciiHy  JiJIbHICTD  €KOHOMicTa, ¢iHaHcHUCTa, MeHepKepa.

114



CyvacHa Tpa€eKTOpisl pO3BUTKY HAyKOBO-TEXHIYHOI'0 POrpecy B YKpaiHi Ta CBITi

«ICTOTHOIO OCOGJIMBICTIO CyYaCHUX €EKOHOMIYHUX TeOpil € Te, 1110 BOHU
aHa/liTU4YHI Ta MaTeMaTU4Hi» [1]. EkoHOMiKa 6i/1b1lI 32 Bce BUKOPUCTOBYE
WMoOBipHicCHO-cTaTUCTUYHI MeTogu. lleit ¢akt 1 peanii puHKoBOI
KOHKYpeHLii 3yMOBJ/IOIOTh BiANOBiJHI BUMOrM 0 OCBiTM MaWOYyTHix
¢daxiBuiB ekoHOMIUHOrO Mpodinr, GopMyBaHHS Ta PO3BUTOK (HAXOBUX
KOMIIETEHIIi}, CK/JIa/I0BOIO IKUX € HMOBipHICHO-CTaTUCTHUYHI.

Teopia KMOBipHOCTEN Ta MaTeMaTH4yHa CTaTUCTHKAa 3ailiMae
BaXKJIMBE Miclle Yy HaBYaJbHOMY MpoOIeci, OCKibKU popmye 6a3oBi
3HaHHA y cepi 3acTocyBaHHS UMOBIpHICHO-CTaTUCTUYHOIO anapara,
BUBUEHHS 3aKOHOMIpHOCTEH Yy MacoOBUX BHUIAJKOBUX SIBUILAX,
BU3HAuYeHHS IX HMOBIpHICHUX XapaKTEePUCTUK 3 METOI0 3aCTOCYBaHHS
J10 aHaJi3y eKOHOMIYHUX IBUL Ta IPOTrHO3YBaHHS.

[Tpo6aeMa WMOBIpHiCHO-CTaTHUCTUYHOI OCBITH CTYZIEHTIB
€KOHOMIYHMX CIlellia/IbHOCTel He HOB3, NMpPO L0 CBiIYHUTb BeJIMKa
KUJIBKICTh HAaBYAJIbHUX Ta METOAWYHHX IMOCIOHUKIB, HAYKOBHUX CTaTeH,
MoHorpadill Ta AucepTauiiHUX po3po6ok. [IpoTe, 3 po3MOBCIOKEHHAM
Bipycy COVID-19 Bci kpaiHM no4a/iM 3anpoBa/pKyBaTH KapaHTHHHI
3axo4M, 10 NpPU3BEJO [0 3aKpPUTTS HaBUYaJbHUX 3aK/JajiB Ha
HeBU3HaueHWH dac. [loctaso mnuTaHHS QOpPMyBaHHS MeTOAUYHOL
CUCTEMM HaBYaHHS — OHJIalH-HaBYaHHs. lle miATBep/Kye aKTyaIbHICTb
JaHOro [JOC/dipKeHHs1 1 BHU3HAa4ya€ MeTy: CTBOPEHHS METOAUYHOrO
3a6e3nedeHHs Ta B3aEMO/Iil B OHJIAH-HABYaHHi CTY/IeHTiB EKOHOMI4HOI
rajysiy npoueci Busdenns TUMC.

1. Teopis iiMmoBipHOCTel Ta MaTeMaTH4YHA CTATUCTUKA B CUCTEMi
MiITOTOBKM CTYAE€HTiB eEKOHOMiYHHUX celliaIbHOCTel

Teopia KHMoOBipHOCTEeH Ta MaTeMaTHM4YHa CTAaTUCTUKA, K 1 iHwWi
MaTeMaTH4Hi HayKH, pO3BUJINCA 3 TOTPeO NPAaKTHUKH i IPOHLIIN HU3KY
eTalniB CBOr0 CTAHOBJIEHHA. [CTOpPUYHO TH Mae Taki eramu cBoro
PO3BUTKY [2]:

1. [lepenicTopis Teopil KiMoBipHOCTeH (#aBHi Biku — XVI cT.);

I1. [TosiBa Teopii KiMoBipHOCTEH sik Hayku (XVII - XVIII cT.);

II1. TlosiBa po6oTu fAko6a bepuysuti “MucrerTBo npunyiieHs” (XIX cT.);

IV. CTrBopeHHs pociiicekoi ([leTrep6yp3pkoi mkosn) (XIX - XX cT.).

V. Cy4yacHuit nepiof po3BUTKY Teopii iimoBipHOCTE# (XX - ...)

Y 3apogkoBOMy CTaHy MMOBIpHICHI MeTOJU 3aCTOCOBYBaJIMCS B
XVI crtonitti B po6otax Hikoso Taptanbsa i [xysenne Kappgaso.
Y nacryniHomy XVII crtoaitti lanineo Tlanineil BMBYaB MOMMJIKU
¢$i3MYHMX BUMipIOBaHb, PO3IJIALAI0UH iX K BUNA/KOBI i OI[iHIOIOYH iX
H“MoBipHOCTI. [lo 1bOr0 K Yacy BiAHOCATBCS Meplli cHpo6u CTBOPEHHS
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3araJibHOI Teopil cTpaxyBaHH{, fIKa I'PYHTYBa/lacd Ha aHaJli3i TaKUX
MAacoBHUX BHUIIQJKOBUX SABHII, fAK 3aXBOPIOBaHICTb, CMEPTHICTB,
CTAaTUCTHKA HelllaCHUX BUMAJAKIB.

[IlpoctTuMm  MaTepiaioM An9  BUBYEHHA  3aKOHOMipHOCTeH
BUIAIKOBUX SIBUIL BUSIBUJINCA a3apTHi irpu (migKuJaHHS MOHETH,
rpaJibHOT'0 KyOHKa, KapTKOBI irpu). CaMe Ha 6a3i a3apTHUX irop 6y/u
BBeJleHI NOHATTSA WMOBIPHOCTI 1 MaTeMaTUYHOr0 CHOAiBaHHA |
BU3HaueHi Bj1acTUBOCTI i mpuiiomu ix o6uncaeHss. Tomy XVII croniTTa
BBa)XalOTb 4YacOM BUHMUKHEHHS Teopii HMOBipHOCTEH fK HayKd i
NMOB'A3YIOTh HOro 3 iMeHaMu Takux BueHUx gk bue3 [lackanb
(1607-1648), II'ep depma (1601-1665), Xpicrian TI'roiireHc
(1629-1695). Beukuit ycmix Teopii HMoBipHOCTeH NOB's1I3aHUH 3 iM'AM
mBellapcbkoro Matematuka fkob6a Bepnysni (1654-1705), saxui
BCTAHOBHUB 33aKOH BeJMKUX 4YHCeJ [J CXeMHU He3aJeXHUX
BUIIPOGYBAHb 3 IBOMA HACIiJKaMH.

HacTtynHuii eTan po3BUTKY Teopii KIMOBipHOCTeH, AIKUH BiZj0yBaBcs
Ha py6exi XVII-XVIII cTosiTe, BifHOCATH A0 AoCaimkeHb AGpaxama e
MyaBpa (1667-1754) (Benuko6puTaHnis), [I'epa Jlaniaca (1749-1827)
i Cimeona Ilyaccona (1781-1840) (®panuis), Kapsia ®puapuxa 'aycca
(1857-1918) (HimewumHa). Ix po6oTH 3HA4YHO pO3WUpPUIU cdepy
3aCcTOCyBaHHS IMOBipHICHUX METO/IB.

HaiiBaxxnuBIilIMH nepiof poO3BUTKYy Teopii HMOBIpHOCTEH
noB'ss3aHul 3 [leTep6yp3bKO0 MaTEMAaTUYHOIO 1I1K0J1010 XIX CTOTTS.
3aBaaku nmpauam [1JI. Ye6umona (1821-1894), B.f. ByHsakoBcbKOro
(1804-1889), A.A. MapkoBa (1856-1922), A M. JIanyHoBa (1857-1918)
OCHOBHi NMOHATTSA Teopii WMOBipHOCTEN 6y/I0 MOCTaBJEHO HA YiTKY
JIOTIYHY | MaTeMaTHU4YHY OCHOBY.

PagsaHcbka mKosa  Teopil HMoBipHOCTeH  mpeAcTaBjeHa
BUJATHUMU BueHUMH, cepej; skux C.H. Bepumreiin (1880-1968),
AM. Kosamoropo (1857-1918), 0.4. Xinuin (1894-1959),
B.B. THepenko (1912-1995), H.B. CmipHoB (1900-1966) Ta in. Ciuif
BiaMiTUTH JyHAaMeHTalbHy npaui «OcCHOBHI MOHATTS Teopil
“MoBipHOCcTel» (1933) Anzpis MukosaiioBrya KosmoropoBa, B sIKil
OyJIo TpeJCTaBJeHO CHCTeMy akciomM Teopii WMOBiIpHOCTEH,
BU3HAYMBIIM THUM CaMHUM Il 3aKOHHe Micue cepej, IHIIKX
MaTeMaTUYHUX JUCLUILIIH.

flckpaBMMM NpecTaBHUKAMU iHO3eMHOI Teopii iMoBipHOCTEH €
Kapua Ilipcon (1857-1936), Ponanbg ®imep (1890-1962), HopbepT
Binep (1894-1964), Vinbam ®ennep (1906-1970), [dxo3zed /[y6
(1910-2004), Kaps1 Kpamep (1893-1985) Ta iHmi.
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Jlo yKpalHCbKOI HIKOJU BYEHUX-UMOBIpHICHUKIB pajiIiHCbKOTO
I MOCTpaZisIHCbKOTrO MepiofiB, 3acCHOBHUKOM kKol € B.B. 'HexneHKo,
HanexxaTb A.B Ckopoxon (1930-2011), B.C. Kopousrok (1925-2020),
M.M. dapenko (1932-2004), B.B. Bynaurin  (1946-2012),
M.L [optenko, A.®. Typ6iH Ta iHmi.

IcTopis pO3BUTKY MaTeMaTUYHOI CTAaTUCTUKU A00pe AoC/imKeHa y
po6oTi [3]. TepMmiH «cTaTUCTHKa» B MNepekJaZi 3 JATUHCbKOI MOBHU
O3Ha4ya€ CTaH peued, fABvL. CHepulry Lie MOHATTS BXUBAJOCh |
nepeK/aalajioch AK «JAep>KaBO3HAaBCTBO» — CyMa 3HaHb IIPO JepXKaBy.
[ToB’s13aHO 11€ 3 TUM, 1[0 CTATUCTHUKA SIK FOCHOJAPChbKUI 06J1iK BUHUKIIA 3
YTBOpeHHAM JepxaBu. Enoxa BigpojpkeHHA 3MiHWJA XapakTep
rocroapcbKoro o6iiky. Kpim mepxkaBHoro 3'ssBUBCA 00JIIK 3 iHiIiaTHBH
6aHKipiB, TOProBIiB, BJaCHUKIB MaiicTepeHs. l1l06 kepyBaTH, Tpeba MaTU
inpopmariro. Y et yac Jlyka Ilavoni («Cyma apudmeTuky, reomeTpii,
BYeHHs npo mpomopuii i BigHOmeHHs», 1495) 3akjgaB OCHOBH
byxranTepcbkoro o6Jiiky. [lomupeHHs1 Horo i mepBUHHOI peecTpanii
daKTiB, HAaKONMYEHHS MAaCOBHUX [JAHHUX TMpPO CYCHiJIbHI SBHUIIQ,
HeOoOXiJIHICTh IX y3arajibHeHHs, PO3BUTOK (yHJaMeHTaJIbHUX HayK -
MaTeMaTHKH, o¢inocodii, mo [JOHmOMOI/IM YyCBIZOMUTH 3HaYeHHSA
CTaTUCTUKU fIK 3aco0y coljja/ibHOro IMi3HaHHS, — BCe ILie 3yMOBHJIO
BUHUKHEHHs Hayku cTaTUCTHKU (cepefuHa XVII ct.). CTaTUCTHKA SIK
HayKa ModYaja pPO3BUBATHUCA y JABOX HalpsMaX — Jep>KaBO3HABCTBO i
noJliTuyHa apudMeTHKa. [lep>kaBo3HABCTBO — Il€ OIIMCOBA CTATUCTHKA, il
NpeACTaBHUKA  OCHOBHMM  3aBJaHHAAM  CTaTUCTUKHA  BBaXaJH
CUCTeMaTHU30BaHUH onuc akKTiB, 1[0 BU3HAYAIOTh MallbyTHE JepaBU.
MaTeMaTH4Hi METOAM HEAOOIHIOBAJWCh, OyB BiACyTHIH aHasi3
3aKOHOMipHOCTel i B3a€EMO3B’s13KiB, IPUTaMaHHUMN CYCIIJIbHUM SIBULIAM.
[loniTuuHa apudmeTHka, abo MaTeMaTHUYHUNA HaNpsSIM CTATUCTUKY,
3aCHOBHUKOM SIKOT'O OyB aHIVIICbKUM CTATUCTUK Ta eKkoHOMIcCT B. [TeTTi
(1623-1687), cnupasach Ha iHIIKMK crHoci6 JoBeAeHHs. 3aMicTb
CJIOBECHUX TOPIiBHSIHb, MOXBAIM Ta abGCTPaKTHUX apryMeHTIB BOHa
BUKOPUCTOBYBaJIa MOBY 4YHMCeJl, Baru, Mip, TOGTO MepeBaxau KiJbKicHI
XapaKTepUCTUKU. BiMoBiAHO A0 MaTeMaTUYHOrO0 HANpsSMY OCHOBHUM
3aBJaHHSAM CTaTUCTUKHA BBaXKaJocd BUSBJEHHS 3aKOHOMipHOCTel
€KOHOMIUHMX SIBUL, MPUYOMYy CBOi BHCHOBKHM IpEJCTABHUKHU LIbOTO
HanpsMy 6a3yBaJiy Ha yucioBuX AaHux (B. IletTi, B.C. [lopouun (1811-
1868), A.II. XKypaBcbkuii (1810-1856), 0.0. Yynpos (1874-1926)).
MaTeMaTU4YHUN HanpsM B LiJOMy MNpPaBUJIBHO BH3HAa4yaB CYTHICTb
CTaTUCTHUKY, il 3aBJaHHA | 3HaYeHHH K MeTOJY COLaJIbHOTO Ii3HAHHA.
Y XIX cr. 3pociu  ob6ecsaru  oodiniiHOl  iHpopManii, KisbKicHi
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XapaKTepUCTUKHU NOCTYIOBO 3aCTyNUJIH TeKCTOBI onucu. [loganbmui
PO3BUTOK CTaTUCTUKH BHMaraB B/IOCKOHaJIeHHS1 MeTO/[iB 30MpaHHs,
00po6JieHHs, y3araJibHeHHsI MacoBUX [JaHUX. PyHAaTopoMm Teopii
CTaTUCTHKH CTaB OeJblriMCbKUH MaTeMaTHK, couiosior A. Ketie
(1796-1874). Horo npani («CowjanbHa cucteMa» (1866), «ConjanbHa
¢disuka» (1911)) cTaHOBAATH MOYATOK NMOMWYKY PiocOPCHKUX OCHOB
ctaTUcTUKU. A. KeT/ie BBaXkaB, 1110 IpeAMeTOM Ili€i HAYKH € «JIIOJHUHA
B CyCIIiJIbCTBi», @ METOLOJIOTIYHMMHU 3aCaZlaAMU — IPUHLUIIU MACOBOCTI
(3aKOH BEJIUKUX YKCEN).

3aKiH4Yyl04YM ICTOpUYHY [JAOBiAKYy, CJiJi BiI3HAYUTH, WO Teopid
AMOBipHOCTel Ta MaTeMaTU4Ha CTAaTUCTHKA — e HaykKa, 110 GYpHO
PO3BUBAETHCH, HAYKa, 3 AKOI BUHUKJIM Teopid BUNAJKOBUX IIPOLECIB,
Teopis MacoBoro o6cjayroByBaHHs, Teopis iHdopmauii Ta iHmi
TEeOpeTUYHI Ta NPUKJAJHI HAYKOBI HAlIPAMHU.

AHauti3z HayKoBoOi stiTepaTypu (6yJi0 onpalnboBaHo 6i 70 HAYKOBUX
JhKepes) 3acBiZjluye HasIBHICTb IVIMOOKOI 3allikaBJeHOCTI BYEHHUX [0
npo6sieMd BUKOPHUCTAHHS HMOBIPHICHO-CTATUCTUYHUX METOAIB Yy
eKOHOMIuHi coepi. Ak cBigYaTh pe3yIbTaTH JocaimkeHb [1 - 22], anapat
THMC € ocHOBO0 i NOGYJOBM Ki/JbKICHUX Ta fKICHMX Mojeseit
yOpaB/JiHHA  €KOHOMIYHMMM  KOMILIEKCaM{, Ui  [poLeAypH
[IPOTHO3yBaHHA €KOHOMIYHUX IIPOLIECIB. Metonu HayKHU
BUKODUCTOBYKOTb y IUIAHYBaHHI, oOpradizauwii Ta ynpasJiHHI
BUPOOHUILTBOM, Y BU3HAUYEHHI OL[iHKM 6i3HeC-pU3UKIB B iHBeCTUILiMHIN
JisIbHOCTI, CTpaxyBaHHi, GiHaHCOBiN eKOHOMIL Ta iHIIi.

Tak, HayKoBLi y po60Ti [4] AOBOAATb 3HAUyllicTh WMOBipHiCcHO-
CTaTUCTUYHUX METOJIB A/ €KOHOMIYHOI AiJIbHOCTI 1 JOCAIKYIOTh
MeTOoJ, BUMipIOBaHHSI BapTOCTi Ha OCHOBI Teopil HMoOBipHOCTEH B
€KOHOMillj.

Hocnipxenns [5] mnpucBsidyeHe 3aCTOCYBaHHIO HMOBipHiCHO-
CTaTUCTUYHUX METOJIB /ISl 0GUUCEHHS CTYINleHs pU3UKY NPU OLiHLi
edexkTUBHOCTI iHBeCTHLINA Ta IX BUKOPUCTAHHSA y AiJOBIH MpaKTHULi
MOJbCbKUX  KOMNaHii. bByso 3any4yeHo [0  eKCIEepUMEHTY
500 mignmpueMcTB i 3anmpoONOHOBAHO METOAW /JJisl OLIHKH PU3HUKY:
JlepeBO  pilleHb, CTAaTHUCTU4YHI MeTogu (fucnepcisd, cepemHE
KBaJipaTu4yHe BigxusneHHs, koedilieHT Kopensuii), Mojes0BaHHS,
Teopia irop Ta iHWI. K BU3HAYMJOCH, PO3MNOBCH/KEHICTH
BUKOPUCTAHHA JaHUX METOAUK 3aJMIIAEThCA JOCUTb HU3BKOM), 1110
YaCTKOBO MOXHa MOSICHUTH CJAOGKOK YCBiZOMJIEHICTIO 1X 3HaYeHHS
Ta / a60 HEBMiHHSAM IX BUKOPHUCTOBYBATH.
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[lepekOHJIMBO [EeMOHCTPYE aBTOP Yy HAyKoBill mpani [6], w0
BUKOPDUCTAaHHS HMOBIpPHICHO-CTaTUCTUYHUX METOJIB Ma€ BeJIUKe
3HayeHHd mnpu ifleHTUIiKaii Ta OIHII eKOHOMIYHOro PH3UKY.
[IpuAHATTA iHBeCTULIMHOrO pillleHH Y MOBaX pHU3UKy Ta HeBU3-
HA4YEeHOCTi 3aJIEXXKUTh He JIUILE BiJi EKOHOMIYHOr0 NMPUOYTKY, aje U Bif
CTymneHs pu3uKy. OCTaHHIA MOXKHa 3HAWTH 3a J0TIOMOr00 CTATUCTUYHUX
MeTO/iB a60 eKCIIEPTHUX METO/iB, 60 KOMGIHYBaTH 001/ Ba.

Takoxx 6ysi0 TpoaHaNi30BaHO HaBuyasibHi MwiaHu 2021 poky
cnenjanbHocTel 051 EkoHoMmika [7], 072 diHaHcH, 6aHKIBCbKa cIipaBa Ta
crpaxyBaHHs [8], 073 MenemxmeHnT [9] KuiBcbkoro yHiBepcUTeTy iMeHi
Bopuca 'piHueHKa 3 MeTO0 AOCTiIKeHHs Miclis Ta poJii KMoBipHicCHO-
CTAaTUCTUYHUX METOJiB B INOJAIbLIIN HaB4yaslbHIM Ta mnpodeciiHii
JislIbHOCTI MallOyTHIX eKOHOMICTiB, GiHaHCUCTIB, MeHe/pKepiB.

1. Cnewnianbhicth 051 ExkoHomika: pgucnumiina «Teopis
WMOBIpHOCTEN Ta MaTeMaTH4yHa CTAaTUCTUKa» BXOAATb [0 LHUKJIY
«MaTemaTHKa [Ji1 €eKOHOMICTiB»; BiJBOAUTBCA 2 KpegUTa; MICTUTb
ZiBa 3MicToBux Moays: 1) Teopis iiMoBipHocTel (Bunagkosi nozii Ta
BUNAJIKOBI BeJiMunHU), 2) EJleMeHTH MaTeMaTUYHOI CTATUCTUKH.

Ha pucysky 1. npejacraBJ/eHa JjioriuHa cxema «Peasizaniss MeToaiB
THMC y HaBYa/bHil AiAIbHOCTI eKOHOMICTIB.

] TiMC —

Exonomerpuka

Exonomiuna Ge3nexa ta
PHU3HK-MEHEKMEHT

ExoHOMIkC
IliznprneMHEAITBO Jlemorpadis Texnomnorii
Ta Gi3Hec Ta CTATHCTHKA Oi3Hec-aHaII THKH

Puc. 1. Peanizanis meronis THMC
Yy HaBYAJIbHIH AislJILHOCTI eKOHOMICTIB

2. Cnenianbhicte 072 @iHaHcH, O6aHKIiBCbKa CHpaBa Ta
CcTpaxyBaHHs: fucuuiiiHa «Teopisa iiMoBipHOCTEel Ta MaTeMaTHYHa
CTaTHUCTHUKa» BXOJATb N0 IHUKJIYy «MaTeMaTuka AJd GpiHAHCHUCTIB»;
BiIBOJUTBHCS 2 KpeAUTa; MICTUTH JBa 3MicToBUX MoAyJs: 1) Teopis
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WMoBipHOocTel (BumazkoBi moaii Ta BUNAAKOBI BEJHYHHH),
2) EneMeHTH MaTeMaTHUYHOI CTATUCTHUKHU.

Ha pucynky 2. npegcraJiieHa joriuHa cxema «PeaJtizanis Mmetonis
THUMC y HaBuanbHil gisabHOCTI GiHaHCHCTIBY.

/ THMC \\‘

ExoHOMeTpHKa IHBecTyBaHHS
A
o ExonoMmike ~
¥ 1 bankiBcbkHii

(DinancoBHii aHATI3 ] MeHeKMEHT
(DiHAaHCOBA CTATHCTHKA

/ ¥ N

Crrentianizosani
(hiHaHCOBO-Kpe/IHTHI
IHCTHTYTH

Crpaxomii
MeHeKMEeHT

PH3HK-MeHeUKMEHT

Puc. 2. Peanizauis meroais TUMC
y HaBYAJIBHill AisiiibHOCTI iHaHCHCTIB

3. CneunianbHictb 073 MeHemxkMeHT: AucuumiidHa «Teopis
AMOBipHOCTEll Ta MaTeMaTHYHa CTaTUCTHKa» € OKPeMOI
JUCLUUIIIHOIO»; BIiIBOAUTbCA 4 KpeAuTa; MIiCTUTb 3 3MIiCTOBHUX
monyss: 1) Bunagkosi nogii, 2) Bunaakosi Besimunny, 3) EnemMeHTH
MaTeMaTU4YHOI CTATUCTUKHU.

Ha pucyHky 3. npezacTtaBJ/eHa JioriuHa cxeMma «Peasizaniss MeToiB
THUMC y HaBYanbHiH AiSMbHOCTI MeHeLxKepiB».

Y HaBYaJbHUX NporpaMax AMCLMILIIHK Teopid HMOBIpHOCTEH Ta
MaTeMaTH4YHa CTaTUCTHKA BCiX TPbOX CHeLiaJIbHOCTENW MICTATbCA
CXO0XIi TeMU:

1. Bumnaakosi nozii, WMOBIpHICTb BUIMAAKOBOIL nogii
(3acTocyBaHHSI KOMOiHAaTOPHUX METO/IB).

2. JlMCcKpeTHIi BUIIaZKOBI BeJIMYMHH, IX YUCJIOBI XapaKTePUCTHUKH i
3aKOHHU PO3IOALNY.

3. HemepepBHi BUlla/KOBi BeJIMUUHY, IX YUCJIOBI XapaKTEPUCTUKHU
i 3aKOHHU po3moainy.

4. J/IBoBuUMipHi BUNAJKOBI BeJUYUHU Ta QPYHKII BUNAJKOBOrO
apryMeHTy.

5. IlepBuHHa 06p06Ka eMIipUYHUX JAHUX.

6. CTaTUCTUYHI OLiHKY TapaMeTpiB pO3MOAiJLy.
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7. CTaTHUCTUYHA INepeBipKa CTaTUCTUYHHUX TinoTe3 (KpuTepin
[lipcoHa).

8. EsneMeHTH perpeciliHOro Ta KopessLiiHOro aHasi3y (JiHiHHUN
koeQilieHT KopesAlii Ta npsami perpecii).

/ y

P MeHeKMeHT ~N

(DinaHcoBNii TA
IHBECTHIIITHHIT
MEHEKMEHT

i N

Texnonoris pozpobku
Ta yIpaBIiHHA
bi3Hec-mpoliecaMu

TUMC

ExonomeTpnka MapkeTHur

ExoHoMIKa I (piHAHCH
mnpHeMcTBa

bezneka Gi3necy Oneparyiiamii
Ta pH3HK-MeHeKMEHT MeHeKMEeHT

Puc. 3. Peaizania metoais TUMC
Y HaBYAJIbHiH AifJIbLHOCTI MeHeIKepiB

€ o4eBUJHHUM, 1110 B HABYaJIbHUX IPOrpaMax 3 Teopii KMoBipHOCTel
Ta MaTeMaTU4YHOI CTAaTUCTUKHA aKLEeHTOBaHa yBara Ha OCHOBHHUX
MOHATTAX i MeToJax L€l AUCHMIIIHM, AKI CbOTOJHI HaHyacrTille
BUKOPUCTOBYIOTbCSI B EKOHOMIYHIH NpaKTUIL.

Hapjani 1ni mnoHATTA ¥ MeTOAM NepeBOAATBHCA Y IJIOLIUHY
€KOHOMiKO-MaTeMaTHUYHHX MoJieJied. AHaJs1i3 HaBYaJIbHUX MOCIOHUKIB,
MeTOJMYHOi Ta HayKoBoi JiTepaTypu [1; 10-12] £03BOJHUE 3AIACHUTH
Jessikuil mnepesik TeM, ¢opmys, MetoniB THUMC B ekoHOMiko-
MaTeMaTUYHHUX MoJensx (Tabauus 1).

OTxe, € 0O4EeBUJHUM, L0 Teopia MMOBIpHOCTeN Ta MaTeMaTH4YHa
CTAaTUCTHUKA € BUXiZIHOIO JIJIs1 BUBYEHHS AUCHUILIIH GyHAAMeHTalbHOl
Ta cleliaJbHOI MiATOTOBKU CTYZEHTIB €eKOHOMIYHOI rajaysi i cupuse
3aCTOCYBaHHIO HMOBIpHICHO-CTaTUCTUYHOTO amapary A
no6y10BU €KOHOMIYHUX MoJesnen Ta JoCaipKeHHA
€KOHOMIYHUX NPOLEeCiB i ABUILL.
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. Tabaung 1
HMOBipHiICHO-CTAaTUCTHUYHI METOAU B EKOHOMIYHHMX MOJeadax
THUMC EKOHOMIKO-MaTeMaTH4HI MoaeJi
Mojiesib Teopii pu3uky (HMOBipHiCTh 6AHKPYTCTBA).
Teopis PunkoBsi mogei (0.6‘{I/I.CJIGHHH HafI.Gi.JIbUJ AMOBIpHHUX
. ; . BapiaHTIB B eKOHOMII).
HMoOBipHOCTEH - - : =
Mopgenb oniHku ¢iHaHCOBUX aKTUBIB (HOpMaIbHUM
pO3M0/1iJ BUNIaJJKOBUX BeJIMYUH y PpiHaHCaAX).
06pob6ka CTaTUCTUYHI MOJiei AJ1s1 OTPUMAHHS eKOHOMIiYHHUX
CTaTUCTHUYHUX JlaHUX: He3aJieXKHa BUOipKa,
JIaHUX rpynoBaHa BUGIpKa, 4acoBi psu.
To4koBi Ta
IHTepBaJIbHI OL[iIHKH OuiHka napaMmeTpiB
reHepaJibHUX y pi3HUX eKOHOMIYHUX MOJEJISIX.
napaMeTpiB

3aKoHU po3noAiny
BUIaIKOBUX
BeJIMYUH

HopMasnbHul (raycciBcbKUi) po3mozia
3aCTOCOBYETLCA 151 alPOKCHUMaLlil EKOHOMIYHUX
MMOKAa3HUKIB TOJi, KOJH 1ii NIOKa3HUKU yTBOPIOTbHCSA
y pe3yJIbTaTi BIVIMBY Pi3HUX He3aJIeXXHUX GaKTOPiB
3a YMOBHY, 1|0 BKJIaZl,0M KOXXHOT'0 3 HUX MOXKHA
3HeXTyBaTH NMOPiBHAHO 3 CyMapHUM BKJIafAoM. [lia
OLIiHIOBaHHSA NIapaMeTpiB HOPMaJIbHOTI'O 3aKOHY
3aCTOCOBYIOTb PO3MOJIJIH Xi-KBajpar,
CtberogeHTa, F-po3nogi.
JlorHopMasibHUH po3noia (HanpuKIaj, Ipu
MO/IeJIF0OBaHHI pO3N0Aily MiANPUEMCTBA, PO3NOINY
BeJINYMH Hal[iOHAJbHOTO NPUOGYTKY, PO3MOAITY
06’eMy BUPOGHHUITBA).
ExcrioneHnjaIbHUH po3noAin (Hanpukiaaz, B Teopii
06C/IyroByBaHHS ONMUCYEThCA POMBKOK Yacy Mix
JIBOMa IOC/TiJOBHUMHU 3allUTaMU abo yac
6e3BiIMOBHOI po6OTHU NPUJIALY).
BeTa-po3nofin (3acTocoBY€EThCS IpU BUBYEHHI
PUHKY npaui).

BiHoMianbHMI po3MoAin (3aCTOCOBYETHCS MPU
MO/IeJIIOBaHHI CXeM BUNIPOOYBaHb HAa HaZAiHHICTh mijg
Yyac nepeBipKH sIKOCTi BUPOGiB).

Posmnopain IlyaccoHa (e ocHOBHUM y MofiestsiX Teopii
CTpaxyBaHHs).

CTaTHUCTHUYHI
rinoresu

[TepeBipka NpaBUJIbHOCTI BUGOPY 3aKOHY PO3MOJLLY
i OLIIHKY MOro NapaMeTpiB B eKOHOMIYHUX MO/JeJIsAX.

Bunagkosi npouecu

[yaccoHiBcbKUi mponec
(v dinaHcoBii Ta cTpaxoBiii chepi).
MapTuHraau (B akTyapHiid Ta ¢iHaHcoBilt cdepi).
BpoyHiBcbkUH pyX (KOJIMBaHHS BaJIlOTHUX KYPCiB,
KypCiB aKIji#i, [iHK Ha MeBHUH TOBap, 6aHKiBChKi
AKTHUBH).
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2. MeToAu4YHi acCIeKTU HAaBYaHHA CTYJAEeHTiB eKOHOMiYHHMX
cneniaJibHOCTEN y poIeci BUBYEHHA Teopii iMoBipHOCTel Ta
MaTeMaTHU4YHOI CTaTUCTUKH

EdexTuBHa AisnbHICTb daxiBLs-eKOHOMICTa, paxiBlsg-piHaHCHCTA],
daxiBus -MeHemKepa y Cy4aCHOMY CYCHIJIbCTBI mepepabadae sKicHY
MaTeMaTU4HY MiArOTOBKY, 30KpeMa anapatT Teopil iMoBipHOCTel Ta
MaTeMaTU4YHOI CTaTUCTUKU. AKTYaJbHICTb [OJIOXKEHb JOKTOpa
¢disuko-MaTeMaTHYHUX HaykK JI. KyapsBueBa npo Te, 110 «BUILYCKHUKHU
YHIBEpCUTETIB IOBUHHI YMIiTH ¥ MeXax CBOEI crieljiaibHOCTi 6y {yBaTU
MaTeMaTU4Hi MoJeJi, CTaBUTH MaTeMaTU4Hi 3ajayi, BUOUpATH
ONTHMa/JbHUM MeTOJ, Ta alropuTM JJs po3B’si3aHHA 33ajadi,
3aCTOCOBYBAaTH /Jil PO3B’I3aHHA 3aJladyi 4HCeJNbHI MeToau 3
BUKOPHUCTAHHAM Cy4aCHUX 0GYMCAI0BaJbHUX MallWH, 3aCTOCOBYBaTH
pauioHa/sbHI MaTeMaTUW4HI MeTOAM [JOCJHi/PKEeHHsd, Ha MifcTraBax
IpOBeJIeHOr0  aHa/li3y 3ZiHCHIOBAaTH IPAaKTHUYHI  BHCHOBKHY,
HiZTBEPPKYETHCS MPAaKTHKOO [13].

MeToAMYHMM acleKTH HaB4YaHHA CTYJEHTIB eKOHOMIYHHUX
crelLia/bHOCTEH Yy IMpoleci BUBYeHHS Teopii HMoOBipHOCTel Ta
MaTeMaTU4YHOI CTAaTUCTUKU INPUCBAYEHO BeJIMKA KIJIBKICTb INpalb
MPOBiJHMX MaTeMaTUKiIB-MEeTOAMCTIB Ta €KOHOMICTiB-MeTO/UCTIB.
Cepen Hux T. KpusoBa, M. Kanpak, . Muxanin, T. 3agopoxHs,
JI. llyxaHoBa, 0. TpyHoBa, K. PyMm’siHLieBa, O. BinbunHcbka, H. llysbra,
fl. Tonuapenko, B.I'op6auyk, 3apy6ixxui BueHi O. J/le6eneBa, H. [1aHiHa,
N. Mezhennaya, O. Pugachev, V. Selutin Ta inmi. HaykoB1i nponoHyoTb
cBoi MOrJIIAM Ha METOAMYHI acmekTd BukiaagaHus TUMC mis
CTYAEHTIB eKOHOMIYHOI rajnysi, npoTe BOHH OJHOCTAalHi B OJHOMY:
BaXKJIMBOID KoMIeTeHILi€lo ¢axiBlsg eKOHOMiyHoro mnpoodinw €
CTOXaCTUYHA CKJa/l0Ba, 110 MICTUTh 3HAHHS 3 Teopii KUMOBIpHOCTEH,
MaTeMaTU4HOI CTaTUCTUKH, Teopii BUllaJJKOBUX NPOLIECIB.

['no6anbHud  miaxis nfo ¢opMyBaHHA Ta pPO3BUTKY JlaHOI
KOMIIeTeHIii 06I'pyHTOBaHO i po3pobJsieHo y pocaimkenHi H. llyabru
[14]. [IponoHyeThcs MO6YLOBa JUHAMIUHOL MOZeJli CHCTEMU HaBYaHHSA
CTOXAaCTHKH CTY/IeHTIiB eKOHOMIYHUX (aKy/JIbTeTiB yHIBepCUTETIB Ha
OCHOBI CHHepreTUYHOro0 MiAX04y [0 Mi3HAaHHS OCBITHIX mpouecis. g
MOJieJIb BKJIIOYA€E MOCAIZ0BHI 3MiHM cTaHiB Xaocy Ta [lopaaky, mo
npoxoAAThb dyepes npouecy CTaHOBJIeHHA Ta ByTTA 3a 4OTHpHU eTanu:
B3aeMo/ii, TpaHcpopmManii, CTPyKTypyBaHHs, romMmeocTtasy. llikaBum €
y3araJabHeHa Mogiesb 3MicTy aucnumiing TUMC, ska popmyeThbca Ha
nifcTaBi B3aEMOJIl TPbOX pPiBHIB HaBYa/JbHUX MOHATH: MIKpPOpPiBEHDb —
«BunagkoBi mofili Ta esileMeHTAapHi HaCHiJKHM CTaTUCTUYHUX
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€KCIIepUMEHTIB»; MaKpopiBeHb -  «BumagkoBi  BeJIMYMHHY,
CTaTUCTHUYHE ONpallOBaHHA JaHUX Ta MepeBipka CTaTUCTUYHUX
rinoTes; MerapiBeHb - «BumagkoBi mporecu, mo6y/oBa Ta aHaJi3
CTaTUCTUYHUX MOJeJIei».

OpuriHa/lbHy MeTOAUKY MNPONOHYKTb HAyKOBLi y AOCHiJPKeHHi
[15]. BoHM BM3HA4aloOTh, 0 ¥ poneci BuB4eHHss TUMC cTyseHTaMu
€KOHOMIiYHOI rasysi moTpi6bHO JOTPUMYBaTHUCS Ta peai3oBYBaTH
NPUHLMI NPUKJIAJHOI CIPSAMOBAHOCTI. Ines MeTOAWYHOI cUCTeMHU
3aKJIalaETbCSA B TOMY, L0 NMOYMHATH NOTPIGHO He 3 MOHATHL Teopii
WMOBIipHOCTEH, fK Le 3JAIMCHIOETbCA TpaJULiliHO, a 3 TeMH
«[loyaTkoBa 06poOKa eKClIepUMEHTaJbHUX [JaHUX» [0 3aKOHY
BeJIMKUX yKces. Takui npuioM copusaTuMe GopMyBaHHIO TEPBUHHHUX
CTaTUCTUYHUX KoMIeTeHLil. BUBUEeHHS K OCHOBHUX HWMOBipHiCHUX
MOHSATH i TeopeM 3/iMCHIOBATH Ha 6a3i CTATUCTUYHUX YSABJIEHB, IO
CKJIaal0Th IX eMmipuyHy ocHOBy. EdexTuBHicTh Takoi Mopesni
eKCIlepUMEeHTabHO JOBOJSATD.

Y poGoTi [16] A9 pe3y/sbTaTUBHOrO 3acBOEHHS MeToAiB THMMC
NPONOHYIOTb 3aCTOCOBYBAaTH HACTYNHI NifXoJU: eKCHO3UTUBHE
HaBYaHHA (3a 3pa3KoM); €eBPUCTHYHEe HaBYaHHA (BUIUISETHCS
npo6JieMa); caMOCTiliHe HaBUYaHHS; NOPiBHAJBHUN MeTO/, HaBYaHHS;
BIPOBa/>KeHHS MaTEMaTUUYHOTO MOJEJIF0OBAaHHS.

Y pocnimxenni [17] BucBiT/aI0€ETHCA npo6GJeMa iCHYBaHHSA
KopeJsisAlil Mi>Xk BHPOBa/P)KEHHSIM MO/ieJli KOONepaTUBHOTO HaBYaHHS
Ta TUNIOM IHAMBIAyaJsi3anil.

Jucepraniini  pobotu [18, 19] npucBsdeHi po3pobuy,
OOIPpYHTYBaHHIO Ta peasizalii MeTOJUYHOI CHCTeMH HaBYaHHS
CTy[IeHTiB eKoHOMiYHOro Mpodiso y nporeci Bup4eHHs TUMC.

AKTyaJbHUMHM B KOHTEKCTI HAlIOro JOCJIi[)KeHHSI € HayKOBI
po3pobku [20 - 23]. TeopeTuko-eKcnepuMeHTaJbHE [OCTiKEHHSA
[20] Bupiye npo6seMy pPO3pOOGKH KOMII'IOTEPHO-OPIEHTOBAaHOI
METOAUKA HaBYaHHS MaTeMaTH4YHOI CTaTUCTUKU CTYJEHTIB
eKOHOMIYHUX cneliaJbHOCTeN: popMyBaHHA Yy MalbyTHixX ¢axiBuiB
3[aTHOCTI BHUKOPUCTOBYBaTH Cy4aCHUH amnapaT MaTeMaTH4HOI
CTaTUCTUKHU B TpodeciiiHil JissMIbHOCTI A1 pO3B’siI3aHHS NPUKJ/IAJHUX
3a/ladi eKOHOMIYHOro 3MIiCTy 3 BUKOPHUCTAHHSM  Cy4YacCHUX
iHpopMaLiiiHUX TexHOJIOTiH Ta mporpaMHUxX 3aco6iB. ABTopu [21]
JOCTIKYIOTb BUKOPUCTAHHS IHTEPAaKTUBHUX MeETOJAIB HaBYaHHA
(computer algebra system CAS) y BuBuYeHHi Teopii WMoBipHOCTEN:
iHTepakTUBHI  mpe3eHTanii, wmWa6JOHU [JJid  KOMII'HOTEPHOIO
MOJIeJIIOBAaHHS, JOAATKOBi JAoMalllHi 3aBJaHHs, miaroronyeHi B CAS
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Mathematica. I xoya ekcnmepuMeHT NpPOBOJAUTLCA 31 CTyAeHTaMHu
TexXHIYHUX crenjasbHocTel, izei, MeToAW4yHi pekoMeHalii Ta
NpONo3uLii MOXJUBO BIPOB3KyBaTU | y HaBYaJbHUM MNpouec
€KOHOMIYHUX cIleljiaJIbHOCTEM.

3acTrocyBaHHI0 iHPopMaLiMHUX TEXHOJIOTIH y mpoleci BUBYEHHS
CTOXACTUKHU NMPUCBsIYEH] poboTu [22-23].

TakuM 4MHOM, [OCHIJKyHO4Hd MOJeJb BHBYEHHS Teopil
WMOBIpHOCTEM Ta MaTeMaTU4HOI CTAaTUCTUKA B EKOHOMIYHHUX
YHiBepcuTeTaX, CIUpPAYWCb Ha I[pali BYeHHUX-MaTeMaTHKIB Ta
BJIacCHHH  fAOCBij, BBakaeMo, mo HaByaHHa THMC wmae
NiANOPALKOBYBATHUCh HACTYITHUM LIJIAM:

- MOBIAOMJIATA OCHOBHI TEOPETHYHi IMOJIOXKEeHHs, HeOOXiHI [
BUBYEHH{ 3ara/lbHOHAayKOBUX, 3ara/lbHOEKOHOMIYHUX Ta CleliaJIbHUX
JUCLMILIIH, HaB4YaTH BIiANOBIAHOMY WMOBIPHiICHO-CTaTUCTUYHOMY
amapary, TIpPYHTYIOYHCh Ha NpUHOMNAX QyHAAMEHTaJbHOCTI Ta
npodeciiiHOl  cOpPsIMOBAHOCTI Ta COUpPAIOYUCh Ha  JIOTiuHe
0BI'pyHTYBaHHS eMIiPUYHOTr0 MaTepiay;

- OpraHiyHo MOE€JHYBAaTU TpaAuliiiHi Ta iHdopManiliHO-
KOMYHiKaliliHi TexHoJI0Tii y HaBYa/IbHIHN AiABHOCTI;

- pO3BUBATU IMepPBUHHI HMOBIpHICHO-CTAaTUCTUYHI HABUYKHU:
nepekJsaj, peajbHoi CUTyallii Ha a/leKBaTHY MaTeMaTU4YHY MOBY, BUGIp
ONTUMaJbHOIO MeTOJYy JOC/i[KeHHs, iHTeplpeTalid pe3yabTaTy
NOCJIiDKEeHHS Ta OLliHKa MOro TOYHOCTI;

- ¢JopMyBaTH HaBUYKH [JOBeJeHHS pO3B'sI3aHHA 3ajadi [0
KiHLleBOT'0 pe3yJIbTaTy — YKcia, rpadika, TOUHOTO SIKICHOI'O BUCHOBKY
i Take iHIe, 3aCTOCOBYIOYHM INpU IboMy iHopMauiiHi TexHoJorii,
TabJINIIi, JOBiIJHUKY;

- dopmyBaTu yMiHHA caMocCTiliHO po36upaTHcs y WMOBipHiCcCHO-
CTaTUCTUYHOMY amapaTi, AKHWH 3aCTOCOBYETbCA Yy €KOHOMIYHIiN
JiTepaTypi.

3. E1eMeHTH MeTOAUYHOI CUCTEMM OHJIaliH-HABYaHHS CTYAEHTIB
€KOHOMIYHHUX crielia/IbHOCTel y npoueci BUBYEeHHA Teopii
WMOBIpHOCTEN Ta MATEMaTUYHOI CTATUCTHKH

AK CTyZleHTiB MOTHBYBaTH Ha BUB4YeHHA MeToziB TUMC B yMoBax
OHJIaMH-HaBYaHHA? K IX 3MycuTH yCBiJOMUTH HMOBipHicCHUI
XapakKTep €eKOHOMIYHMX $fBHIL Ta OCHOBHI BIiJAMIHHOCTI Mix
CTaTUCTUYHUMHU Ta JeTepMiHOBaHUMHU MiAX0JaMH JOCTi[KeHHS B
yMOBax OHJIaliH-HaBYaHHsA?
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Mu 3rofHi 3 gocaifHuKamMu [24], ki BBaXaloTh, 1[0 ePpeKTUBHE
OHJIallH-HaBYaHHs BKJIIOYA€: BHU3HAYeHHsA 3MICTy HaB4YaHHS;
JOCTiKEeHHSI TUMB B3aeMOJI] (CTYyAEHT-KOHTEHT, CTYAEHT-CTYAEHT,
CTY/IeHT-BUKJIa/lad), CIOPSIMOBAaHUX He TMPOCTO Ha IMepejady
inpopmauii, a Ha cTBOpeHHA cuUTyalii Ni3HABaJILHOTO XapakKTepy;
[IJIaHYBaHHSA KOHTPOJIbHUX 3aX0/iB.

[Ipo6sieMa 3a6e3neyeHHsl IKOCTi pecypciB Ta opraHisaljis Takoro
HaBYaHHs, B [lepIlly YepTy, HOB'A3aHi 3 KOMIETEHTHICTIO BUKJ/IaJa4ya —
pPO3pO6HUKA [IbOTO KYPCy.

3 mocBigy po6OTH MPOMOHYEMO eJIEMEHTH METOJUYHOI CUCTEMHU
OHJIallH-HaBYaHHS CTYAEHTIiB eKOHOMIUHUX cllelliaIbHOCTeH y npoleci
BUBYEHHA Teopil HMOBIpHOCTE!N Ta MaTeMaTUYHOI CTATUCTHUKU.

1. AkTHBI3allisg ni3HaBaJIbHUX MOTHUBIB.

1.1. [lepexoHyBaHHA (MOSICHIOIOTBHCA LiJi Ta 3aBJaHHSA PO6GOTH,
HacJiJKU 3HAaHHSI Ta He3HaHHs, IPYHTYHYUCb NpPU LbOMY Ha
aBTOPUTETHI JKepesa, BKa3ylOTbCA aKTyaJIbHICTb, KOPHCHICTB,
HeoOXiZHiCTb MaTepiasty A/1s1 MallGYTHBOI JisIbBHOCTI).

Mpuknan IpescraBut Tabaumio 1. MMoBipHicHO-cTaTHCTHYHI
METO/AU B EKOHOMIYHUX MOJeJIsIX.

1.2. BuxkiukaHHA iHTepecy (BAasia LMTaTa, HeoOuiKyBaHe
3aNUTaHHS, BUKOPUCTAHHS TBOPUYUX 3aC00iB - iIHTErpy0uoro no4aTky,
NPUKJIAZIB 3 NPAKTUKH, PO3MOBI/JI NIPUTUI, NapafloKca, [jiKaBUH 3MICT
3ajJayi Touo).

[pukman. Ilapagokc He3asnexHocTi (BepHIUTeHH): mpoBeneMo
eKCIlepUMEeHT 3 MiJAKUJAaHHSIM [BoX MoHeT. Hexail nozis A - “Ha nepuiiit
MoHeTi rep6”, nozis B - “Ha fpyrii MoHeTi rep6” i mozis C - “Ha ofHIH i
TiJIbKY Ha OAHil MoHeTi BUnaB rep6”. Tozi 6yp-ski ABi noAii He3aiexHi,
aJie 6y/ib-fIKi 1Bi 3 HUX OJJHO3HAYHO BU3HAYAOTh TPETIO.

BignoBigb: mnomapHa He3aJIeXKHICTb He € He3aJIeXKHICTI0 B
CYKYITHOCTI.

[lpuknag. 3amadya Ha Temy «®Popmysna moBHOI KWMOBIpHOCTI».
CyntaH po3rHiBaBc Ha rafajiky Ta HakasaB il CTpaTUTH, aje B
OCTaHHIO XBUJINHY NepeAyMaB. B3sB ABi 4opHi Ta ABi 6is1i Ky1i, BigaB
ix ragasi, mo6 BoHa NMOKJIaJa iX ¥ /IBi 0IHAKOBI MYXJIAAHN OYAb-IKUM
yrHOM. KaT i3 3aB’s13aHMMM O4MMa BUOUpAE IIYXJsSJKY, a 3 Hel Ma€
BUTATHYTH O6iny Kymo. Toai cyiaTtaH BiANyCTUTH TafajKy, ¥y
NPOTUJIEXKHOMY BUIAAKY — CTPaTUThb. flK rajajika Ma€ po3MiCTUTHU
YOTHUPH KyJIi, 106 UMOBIpHiCTb BUTATHYTH 6iJy 6ys1a HAHBUIL 0107

Mpuknaz. 3ajgada Ha BUKOpPUCTAaHHA Qopmyau «MMoBipHicTb
HacTaHHA MoJii Xxoya 6 OAMH pa3 y n He3aJIeXXHUX BUIIPOOYBAHHSX.
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BigoMo, mo m’aATh i3 copoka macakupiB JiTaka NiJl03pIOIOTbLCA Yy
BUKpaJlaHHI BesJMKoOi mapTil rpoumei. Y aeponopTy [0 Tpamy JiiTaka
nifidoB iHCIIeKTOp Ta 3asBUB, 1[0 [JJIsI PO3KPUTTA X04a 6 OHOTO
3JIOYMHIA, HOMYy AOCTaTHbO 3JiHCHUTH OOLIYK y IIeCTH HaBMaHHA
BisiOpanux mnacaxupiB. o kepyBasa iHcmeKTOpoM: TBepe3ui
pO3paxyHOK YU pU3UK? (TO6TO 3HAMTH UMOBIpHICTB TOTO, 1110 3 LIECTH
Bi1iOpaHUX MmacakupiB Oyie MPUHANMHI OUH 3/I0YNHENb?)

1.3. [JleneryBaHHs (3a/iydeHHsI CTYAEHTIB [0 OyAb-sIKOTO eTamy
yNpaB/IiHHA NPOLECOM HaBYAHHA).

[Ipuknag. Y kiHui Jiekyii 3alponoHyBaTH CKJIACTH OJHE TECTOBE
3aB/IaHHS Ha NPONAeHUM MaTepias i BUKJIACTH iX B 4yaTi. XTO nepiui
BiZIOBiCTh, NpPOAOBXKY€E Lei npouec. CTyneHTH, AAKi Gpasy ydacTs,
OTPUMYIOTb JOAATKOBI 6aJu 3 JaHOI TEMHU.

1.4. 3akpinsieHHs MO3UTHUBHOIO BpaXeHHHA (CHPSMYyBaHHSA
CTyJeHTiB Ha IMojajplly po6OTy, HANPHUKJIAJ, IO4YaTH LiKaBy
pO3Mn0BiAb i 1006i1ATH I 3aKiHYMTH HA HACTYITHOMY 3aHSATTI).

[lpuknag. Ilepen BuBYeHHA TeMu «KinbKicTb BHUIPOOYBaHb,
HeoOXifHUX JJd MNoABM Xo4a © OAMH pa3 mnofil i3 3ajaHolo
MMOBIpHICTIO» 3aNpONOHYBaTH 3aJadyy: fAKy HaWMeHIy KiJbKiCTb
He3HalloMIliB Tpeba onuTaTH, 11106 i3 iiMoBipHicTi0 0,5 3ycTpiTH TOTO,
y KOro JileHb Hapo/KeHH# CIiBNaJa€E 3 BallUM?

2. CTBOpeHHS NPOOJIEMHUX CUTYAIiN Ha JIEKITisIX.

fAx BifoMo, HEBAAYI Ha MepIlIMX JIeKLisaAx (HaBiTh NpU peTesbHIiN
miroTOBIi Z0 HUX) BUKJIWKAKTh Y BHUKJI3AAYiB HENOBipy M0
npo6JieMHOr0 HaBYaHHs. BOHM BBa)alwTh, 1[0 JaHa MeTOJHMKa B
1i;IoMy TOTpe6ye icTOTHO Gisibllle Yacy Ha BUKJIAZEeHHS MaTepialty, Hix
iHpopmaniinuil MeTo ( BKa3yoTb KoedinieHT 1,5 - 2 ). Ane focBig
nejaroris, fAKi CUCTEMAaTHUYHO BUKOPUCTOBYIOTb MeTOJ, CTBOPEHHS
npo6JIeMHUX CUTYaLil, Ta BJaCHUH JJOCBiJ JOBOAUTh 3BOPOTHE: 06’'€M
MaTepiany, AKUHW BHUKJIAJAETHCHA, 30iNbIIYETbCA. A T0JOBHUM
NiZICYMKOM € Te, 1[0 CTYJleHTH 3aCBOIOIOTh He TiJIbKU pe3yJIbTaTH, ajle
U miaxy ix ofepxaHHA. EQeKTHUBHICTH JaHOTO MeTOAy BHUJHO, fK
cBifyaTh BYeHi 4yepe3 7 - 18 jyeknid (M. MaxmyToB) a6o miBpoky
HaB4aHHA (B. PasymoBchkui).

Croco6u cTBOpEHHS Mpo6JieMHOI cuTyariil.

2.1. 3iTKHeHHS CTYZAEHTIB i3 CynepeyHOCTAMHU MDK HOBUMHU
dakTamy, ABULAMU Ta MUHYJIMM JJOCBiZIOM, 3HaHHAMHY, Jie He0bXiJHO
TEOPETUYHO NOSCHUTH Ta 3HAWUTH LIJIAXU IX 3aCTOCYBaHHA.

[lpuknag. JlaHa cuTyanid CTBOPHETbCA Ha IOYaTKy TeMH
«KyacuyHe o3HaueHHs HMOBipHOCTI». JleKIjisi MOYMHAETbCSA 3 GAWKHU
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PO Te, 1110 10 BUAATHOr0 MaTeMaTHKa NiJjif1I0B CONAAT 3 IPOXaHHAM
pPO3B’I3aTH TaKe NUTAHHSA: YOMY IPU KUJAHHI TPbOX IPaJbHUX KiCTOK
CyMa OYOK OJMHAJILATh BUIAJIA€ YaCTille, 32 HOTO CIIOCTEPEKEHHSM,
HDKX JBaHaJlUsATb, X04a CHOCOGIB oOJepKaHHS OJUHAALATH Ta
JIBAHAJSTH OJJHAKOBA — IIiCTh?

2.2.CnoHyKaHH4{ A0 MOPiBHAHHS, 3iCTaB/IEeHHS Ta IPOTUCTAaBJAEHHS
¢daxkTiB, mpaBuJ, Ail Ta IX y3arajbHeHHS.

[lpuknan. BBemenHa B TeMmy «[paHU4HI TeopeMH y cxeMi
BepHy/i». 3anpomnoHyBaTH 3ajAady: sKa HWMOBIpHICTb, 110 MpH
nifkuaanHi MoHeTkd 50 pasiB otpumaemo 30 rep6iB. Binbuictb

BignmogizatoTh 0,5. HeBipHo.
50!

30!120!

Mpo6GyroTh yepe3 popmysny BepHysri Py(30)= (02)*(0,9)", ane

OTPUMYEMO IrpoMi3/IKi 06paxyHKH.

BucHOBOK: moTpi6HO HOBA $opMyJia 4u 3acib.

3. Po3B’si3aHHSA KJaCUYHUX 33734 3 TUMC

3.1. 3agaui, U0 BMMarawTb BiJ, CTYAEHTIB 3/iliCHEHHSI MHEMO-
HIYHUX ollepaljilf, 3MIiCT IKUX NepeabaydaE ynisHaBaHHs abo BiATBO-
peHHs oKpeMux ¢parMeHTiB a60 IXHBOTO misioro. Haliyacrime BoHU
MOYMHAKTHCA 31 CJIiB: sKa 3; 10 1ie; K Ha3WUBA€ETbCS; YM BipHO TOLLLO.

[Ipuksazg. OHMaliH-TecTyBaHHS 3a fgomnoMoroio Google Forms 3
TeMH «YTOPAAKYBAaHHS CTATUCTUYHUX JAaHUX» (PUCYHOK 4).

3.2. 3ajaui, mnOpu po3B’si3aHHI SKUX BUKOPHUCTOBYIOThCS
eJleMeHTapHi po3yMoBi onepanii. lle 3amadi Ha BHUABJIEHHSH,
nepeJiiyeHHs, 3icCTaBJIeHHS, y3arajJbHeHHs Tollo. [lounHalThCA BOHU
3i cJiB: 00YMC/IITh; 3'ICyiTe; Ha3BiTh, 3 YOr0 CKJIAJAEThCA; HA3BiTh
YaCTUHU; CKJIAJITh epeiK; CKaXiThb, IK IPOBOJUTHCS; 1110 HEOOXiIHO
BUKOHATH NIPU; YUM BiJIpi3HSAETHCS; NOPiBHANTE; BUSHAUTE CITiJIbHE Ta
BiIMiHHE; YOMY; IKMM YMHOM; 1[0 € IPUYHUHOIO 1 TaK Aati.

[Ipukiap,. [leplie npakTUYHe 3aHATTA KOXKHOI TeMHU IOYMHAETHCA 3
MaTEMATUYHOTrO AUKTAHTY HAaBYaJIbHOT'O XapaKTepy. [lecaTb TeCTOBUX
3aBJaHb Ha JlecTb XBWJWH. Hazgani o6roBoproioThbCcs BiANOBifi.
KoXHUWU CTYyAEHT OLiHIOE cebe, MaKcMasibHO 10 6aJtiB (pUcyHOK 5).

3.3. 3agavi, po3B’sA3aHHA SKUM BHMAara€ CKJaJHUX PO3YMOBHUX
onepaniii. [loynHaOTbCS BOHU 3i CJIiB: MOSICHITH 3MiCT; pO3KpUHTeE
3HAYEeHHS; IK BU PO3yMi€Te; YOMY AYMAETe; AOBE/ITh.

[Ipuksag. 3agaui 3 TeMu «HaliBak/uBilli po3NOAiIN AUCKPETHUX
BUMA/JKOBUX BeJUYMH». 3aBAaHHsA: BU3HAYUTU BHUJ PO3MOAITY
JUCKpPeTHOI BUNA/JKOBOI BEJIMYMHU Ta OOIPYHTYBATH CBOE pillleHH:
(pucyHoOK 6).
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v/ BignosigHicTb MiXX NpOMiXXKaMu BapiauiiHOro paay Ta ix yactotamu, 11
3anucaHvMn y Burnagi tabnuui, HasmeaeTbes *

(@ IHTEepBaNbLHUM CTATUCTUNHUIA PO3NOAIN 7

O LOMCKPETHUIA CTaTUCTUYHUI PO3NOAIN YacToT

O [OMCKPEeTHUIA CTaTUCTUYHUI PO3NOAIN BiAHOCHUX YacToT

(O Bapiauinnuii paa

v/ O6car eubipku — ue: * 11

@ YMCNo CnocTepeskeHb, WO YyTBOPIOOTb BUGIPKY v
(O KinbkicTs pisHnx BapiaHT BUGIpKM
O KinbKicTb iHTEpBanis y iHTepBanbHOMY CTaTUCTUYHOMY pO3noAini

O YUCNO CNOCTEPENEHD, LLLO YTBOPHOOTbL FEHepanbHy CYKYNHICTb

Puc. 4. Onaaiin-TecTyBaHHs 3a gonomororw Google Forms

3B cxexi Bepiymni neno
p=0.3 . HaliiNoBiptime 11c710 ycnixip 10piBHioe
A)S;

)6

B)Si6;

n

06i7

4.MoipHicTs purpatit no oanomy Ginety JoTepei Zopismioe 1/7. Mopiphicts,
7 GieTip, BITPATII NIO ABO, AOPIBHIOE:

Y617’

B) C2-(1/7) (6/7)';

B) CI-(6/7) -(217)';

T) C-(6/7)-(117).

. Bavenonx caatay

Csr 07 (A wemicon @) 2 soueres B rpseisn = W o -—1 4o

Puc. 5. Ipe3enTaniss MaTeMaTHYHOT O TUKTAHTY
3 Temu «@opmyaa Bepuyai»
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MPUKNAOM 3A0AY

1.Cryment poss’mye 4 samaui. HMMoBipmicTs poss’s3amms kowmoi 0,8.
Bunaaxosa BenuunHa X — YMCIO PO3B’A3aHMX 3aKay. 3HAMTH 3aKOH PO3TIOALTY
BUNMAAKOBOI Bemuuuy X

2. MMOBIpHICTE pO3R’I3aTH KOKHY 33780y CTYNeHTOM fopisHioe 0,8. CTynenTy
HPOTIOHYIOThEA 3ajiaui 70 TUX Iip, NOKM BiH He po3B’sbke, ane He Ginbuie 4.
Bunaaxosa Benuunna X — KiIbKicTh 3844, 3aIPONOHOBAHHX CTYICHTY. 3HAiTH
3aKOH PO3NOALTY BHIAKOBOT BeTHIHHH X

3. B rpymi 15 ¢TymeHTiB, 3 HUX 7 ZiBvaT. Ha KoHepeHLlo BHCHPAWOTE 3
cTyAcHTIB. Bumaakopa BenmuuHa X — KiTBKicTH J[iBYaT, AKi MOiAYTH Ha
KoHepeHIio. 3HANTH 3aK0H PO3NOALNY BUNAAKOBOT Benuaunn X

4. UmosipHicTs 3axsopitH Ha KopoHasipyc nopismioe 0,0001. Jo niaphi
3sepiymuc 4000 manicutis. Bumamkosa pemdumma X — KinbkicTs nauientis,
3aXBOPIBIIMX Ha KOPOHABIPYC. 3HAMTH 3KOH PO3NOAUTY BUIIA/KOBOI Bemmanny X

Puc. 6. 3agaui 3 Temu «HaiiBa:kausimi po3nogijiv 1MCKpeTHUX
BHNAJKOBHX BeJIHYHH»

[licnst 06roBopeHHs NPONOHYETHCA HACTYITHUH CJIai/L mpe3eHTari,
Jle Ipe/ICTaB/IeHO 3pa30K po3B’A3aHHA (PUCYHOK 7).

2. VIMOBipHICTb P03B’S3aTH KOXKHY 3a7a4y CTyJeHToM jopisHioe 0,8. CTyaeHTy
IpPONOHYIOTECA 3ajaui O TIX Mip, NOKI BiH He pO3B’Ke, ale He Olnpme 4.
Bimanxosa Bemraim#a X — KiTBKiCTh 3a7ad, 3aNpONOHOBAHIX CTYAEHTY. 3Haiimn
3KOH PO3NONTY BIMAAKOBOI BemranHn X

X- pomouincua 3a FEOMCTPUYHUM 3aKOHOM
MoxcHBi 3HAUCHHA BHNANKOBOT Bemuuiun X : 1,2,3.4

p=P(X(w,)=k)=¢"p.p=08¢=02,k=012,34.
p=P(X=1)=¢"p=02°-08=08;

P, =P(X=2)=q]p=0,2I -0,8=0,16;
p=P(X=3)=¢"p=0,2-0,8=0,032;

P =P(X=4)=¢p+¢’q=0,2’-0,8+0,2-0,2=0,008 ;

3aKOH PO3MIOAINY Y BUTISAI TaGMHLi:

k 1 2 3 2

P | 08 | 0,16 | 0,032 | 0,008 | 1

Puc. 7. 3pa3ox po3B’si3aHHs 3a1a4i 3 TeMH
«HaiiBaxauBimi po3nogiau AMCKPeTHUX BUNAIKOBUX BeJIHYUH
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3.4. 3azaui, sAKi nepeabayarTb KpeaTHUBHICTb, CAMOCTIMHICTb NpH
po3B’s3aHHi. le 3aaui, siki nepe16ayatoThb He TiJIbKY BJIACHE 3HAHHS, aJie
¥ 37i6HiCTh KOMOiIHYBaTH iX y 6i/IbIII 6JIOKH, CTPYKTYPH TaK, {06 BOHU
CKJaJa/ly 10Chb HOBe JJdA cTyfAeHTa. lle 3aja4yi Ha MoJeJr0BaHH,
PEKOHCTPYIOBaHHS, NEPEeKOHCTPYIOBAaHHA, KOHCTpyIOBaHHdA. [loumHa-
I0TbCSl BOHM 3i CJ1iB: IpU/iyMai IpaKTUYHUH NPUKJIaZ; 3BEPHU yBary; Ha
mizicTaBi BIACHUX CIIOCTEpeXXeHb BU3HAY; CTBOPH, PO3PO6HU TOLIO.

[puknag. HaykoBo-gociisHa po6oTa 3 TeMH «YNOPSAKYBaHHS
eMIIipUYHHUX JaHUX, 3HaX0PKeHHA TOYKOBUX Ta iHTepBaJIbHUX OLIHOK
reHepaJibHOI CYKyIHOCTi, M0Gy0Ba TinoTe3u Npo HOpMaJbHUN 3aKOH
posnojisy BHOIpKM Ta eKclepuMeHTajJbHe ii JoBeJleHHA ab6o
CIPOCTYBaHHA». MM 3rofHi 3 HAyKOBLSAMHM, AKI BBaXalOTh, L0
HayKOBO-Zl0CJilHA po60oTa CTYJEeHTIiB I'PYHTYETbCA Ha NPUHLMNAX
NPOETYBaHHA, e AOCHIJHULBbKUHA NpPOEKT € IHTeJleKTyaJbHOK Ta
0COOUCTICHOIO LiHHICTIO caMoro ctyfeHTa MeTox NMpoeEKTIB — crnoci6
JIOCATHEHHS1 JWJAKTUYHUX LijJell d4epe3 JeTaJlbHy pO3POOKY
npo6JsieMH, fIKa JONOMAara€ BHU3HAYUTH peaJbHUN MNPaKTUYHUHN
pe3yJibTaT i, FOJI0OBHE, € 000B’sI3KOBO NpodeciiiHO CNpsIMOBaHUM.
OpraHi3oBaHa TaKMM YMHOM HaBYyaJlbHA [JiAJbHICTb MOTHUBYE
CTY[EHTIB Ha BHMBYEHHA MaTeMaTH4YHOI CTaTUCTUKU. Ha pucyHkax
HI>KYe IIpe/iCTaBJIeHO II0YaTOK IPOEKTHOI JiAJIbHOCTI CTYAeHTIB.

CtyneHTH 06pOGJ/ATL pe3ysabTaTH Bpy4Hy (pucyHok 8) Ta 3a
JolnoMorolo TabandHoro pefakropa Microsoft Excel (pucyHok 9).

Crip BiAMITHTH, 110 MOZY/IBHI KOHTPOJIbHI pOGOTH IPOBOASTHCA Y
¢dopMi TecTiB 3 aBTOMAaTHU30BaHOI0 [TepeBipKOIO A1 3aBAaHb 1-2 piBHs
Ta NepeBipKOW BHUKJI3JadyeM 3aBJAaHb 3 piBHA - 3aJadyi 3 NOBHUM
06rpyHTyBaHHAM (pucyHok 10).

4. Po3B’si3yBaHH{ 3a/jay NPUKJIALHOTO 3MICTY.

[lpuknagu. 3amada no6yZioBM  JAOBipyoro iHTepBaly s
MaTeMaTU4YHOTrO cnoAiBaHHA (pucyHok 11).

3ajjlaya BHUKOpDHUCTAaHHSA 3aKOHIB  pO3NOJINy HeNepepBHUX
BUIIa/IKOBUX BEJUYMH Y aKTyapHUX po3paxyHKax (pUcyHok 12).
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Puc. 8. [IpoexTHa poboTa 3 TeMu
«YTOPSAAKYBAHHS CTATHCTHYHUX JTAHIX»
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Puc. 9. [IpoekTHa podoTa 3 TEMH «YNOPSIAKYBAHHS CTATHCTHYHHX
JaHUX» 32 J0MOMOr0K0 Tadau4uHOro peaakropa Microsoft Excel

1o 8.6 aiTpin /100 kM IpI BUDKIIERI 0,7 TiTpa. U

. 8, 0,33 893
58 e = 8,6 + 0,33 = 893 1
548
Taxane o, Macwo: 8,27 < X < 8,93

Bepxin sean 8,93 1, 0TAE BAPTO HPILIGATI ARTOMOGLI HLOFO THITY

Puc. 11.
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WOBI IXTYIPHNX POTPINYWKIN SEXNTS WETLINCTL IMOBIPIOCTER
Ax) 1 obywiomacui Wi ya (), o, 73 b xapaKtepucTIN. Acwo,
o ui popywe Gy S pociam, SEm € sLouku skasites

™ A npo e

Modexs de Myaepa. ¥ 1729 p. Alpaxaw ac Myasp sanponowysas
EATAATH, WO TPURATICTI KNTTA PISNOMIPHO POWITEICHD 13 ITEPALTE
[0, 0]. 3¢ & = ue rpasHR Bix 00, TOGTO

‘,
=} == tl° w),

e WanGiouw npocTa anpoxcusiia kpnol xorra flx). Y pasax
‘Moaen Myaspa 2¢r0 1alien ywkail mcaiaione S(x), powionia Fis), ine

I i WeoBxi wHCAON! (cepen-
ME. IWCCDCiA T3 L),

3naiTH Gywaliio po3noainy T8 WHCNOs] XBPEKTEPUCTHRI

Puc. 12.

Jna  opranizauii i n$poBeJeHHsI OHJAWH-HAaBYaHHA O6yJaH
BUKOpUCTaHi cepBicu Zoom, Google Meet, cepenoBuie Moodle. /laHi
m1aTGOPMH 103BOJISIOTh:

- 3axo4uM MOXHa IUIaHYBaTU 1 3asjajerifb 3anpollyBaTH
Y4aCHHUKIB;

- IPOBOAUTH OHJIAMH-JIeKLii, TPaKTHU4YHI 3aHATTS, CEMiHapHU 3 Biie0
BUCOKOI SIKOCTi (3amMc HaBYaJIbHUX 3aHATb — OJHe 3 IepeBar LUX
TEXHOJIOTIH: CTYyJeHTH MOXYTb TIeperjsgHyTH 3alucd Bifeo y
BeO66paysepi y 6yAb-AKUHN Yac y 6y b-IKOMY Miclli);

- OpraHi3oByBaTH CHiJIbHi 4YaTW /s Nepenuckd i o06MiHy
MaTepiasaMy;

- iz yac oHJ1aliH-HaBYaHHA MOXKHA JleMOHCTPYBATHU MaTepiay Ha
po6odomy crtouii cBoro [IK, cmapTdona yu miaHmeTa 4M HaZaBaTH
TaKy poJib CTY/AEHTY;

- BipTyasbHa [j0IIKa, SK TOJOBHUH aTpubyT BHKJajAa4a
MaTeMaTUYHUX JUCLUILIIH.

€ 1ikaBor MpOMO3UII0 JEeMOHCTpallii eKpaHa MOOUILHOrO
npucTpolo mif dac Bifgeosyctpiui B Google Meet. [ nporo micas
cTBOpeHHs1 Bifeo3yctpiui B Google Meet Tpeb6a BBecTH KoJA [Jis
NpUESHAHHSA Yy BiJOBIJHOMY 3aCTOCyHKY MOGiJIbHOTO MPHUCTPOIO,
NpUEAHATHUCH I TPOJEMOHCTPYBATH eKpaH. Taka TeXHOJIOTIs J03BOJIA€E
3a MOTPe6H HAXKUBO JIaBaTH MOsSICHEHHS, IOKAa3yBaTH Xifl po3B’si3aHHSA
3ajaui (pucyHok 13).
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Puc. 13

3 1ji€o K MeTOW MO>KHa CKOPUCTATHCA J0JaTKOM Screen Stream
over HTTP (zns Android Bume 5.0), Askuil [03BOJIsIE NeperjsiaTH
eKpaH MO6iJIbHOTO MPUCTPOIO Y Be6-6paysepi nmij yac npeseHTanii Ta
JeMOHCTpauii (6e3 mnigTpuMku 3ByKy). He mnoTpi6bHO Hisikoro
JI0ZIATKOBOI'0 MPOTPaMHOTO 3abe3nedyeHHs], KpPiM LbOro JoJaTKa Ta
Be6-6pay3epa (Chrome, Safari, EDGE, Firefox). JlogaTok mpartoe yepes
Mepexy Wi-Fi. Hemae Heob6xinHOoCTi B [HTepHeTi, poTe Mix KJIiEHTOM
Ta MPUCTPOEM MA€E OYTH MepekeBe 3'€JHAHHS.

B KuiBcbkoMy yHiBepcuTeTi iMeHi Bopuca I'piHyeHka cucrema
JUCTaHLiKHOI OCBITM mpayioBaja i A0 mnaHAeMil KopoHaBipycy
COVID-19. Cniz BifAMITUTH BUCOKY i IOTY>KHY pOOOTY B IlbOMY HanpsMi
cnenjasictiB LleHTpy TexHOJIOTi [AUCTAHLiMHOTO HaBYaHHS, fKi
HaJal0Tb  TEOpPeTHMYHi ¥  MNpaKTU4yHI  pekoMeHJalii  L0J0
BUKOPUCTAHHS  JUCTAHLiMHUX  TEXHOJIOTIH A  CTBOpPEHHS
epeKTHUBHOrO AUCTAHI[IHHOTO HAaBYAHHS.

4. AHaJIi3 pe3y/bTaTiB eKClIepUMEHTaJIbHOr0 MiHi-J0C/TiAKeHH
3 IPaKTUYHOTIO BIIPOBa>KEHHs eJIeMeHTiB MeTOAUYHOI CUCTEMH
y npoueci Bup4ernna THMC B yMoBax OHJIaiiH-0CBiTH

Ha nouaTKy ekcneprMeHTy HaMM 6yJa NOpUHHATa HyJbOBa
rinoresa H, nmpu piBHi 3HayymocTi a=0,05, AKa cTBeppKyBaJsa, 110

nicjA 3aKiHYeHHs1 eKCIIepUMEHTY B Ipyni M, pe3y/JbTaTH O6yLyTb
iCTOTHO Bifpi3HATHCA Bif pesynbrartiB rpynu M,. lle 3gilicHUTBCS,

skio BuBueHHss TUMC 6y e 34ilicHIOBaTH BiZiNOBiAHO po3po6ieHOMY
KOMILJIEKCY NIeJJaroriYyHUX Ta METOAUYHUX YMOB, a caMe:
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— YMOB, L0 aKTHUBI3yIOTb NMi3HaBaJbHi MOTUBU (IlepeKOHYBaHHS,
BUKJMKaHHs IHTepecy, HaBilOBaHHf, /[leJleTyBaHHsA, 3aKpillJIeHHsA
MO3UTHUBHOI'O BPAXKEHHS);

— CTBOpPEHHS NPOo6JEMHUX CUTYAIIil;

— po3B’A3aHHA KJacHYHMX 3ajad TUMC Big HalinpocrTimoro piBHs
Jl0 CKJIaJIHOT0;

— BIpPOBa/PKeHHd 3aJa4 IPUKJIALHOI CIPAMOBAHOCTI i BHUKO-

PUCTaHHS MDKJUCHUILIIHAPHUX 3B’SI3KiB;
BUKOpUCTaHHA ¢yHKLiM naaTtdopm Zoom, Google Meet,
cepenoBunia Moodle Ha pi3HMX eTamax HaBYa/JbHOI [isIJIBHOCTI
(moiuka, pyka, po3noAin Ha rpymny, Tecty, Google Forms, npesenTanii
He JIMIlIe BUKJIa/a4a Ta iHmi).

Jani ymoBU ampobyBanu mif yac ekcriepuMeHTy B KuiBcbkoMy
yHiBepcuTeri imeni bBopuca ['piHueHka Ha  dakyJsbTeTax
iHpopManiiiHUX TexHoJsOrid Ta ympaB/iHHA creniasnpHocTi 073
MenemxmenT npotsarom 2020 - 2021 pokis.

Ilpu  dopmyBaHHi  koHTposbHOI M, (2020 pik) Ta

ekcrepuMeHTanbHOI M, (2021 pik) rpyn MU BUXOJWJH 3 TOTO, 110
piBeHb 3HaHb 3 TAMC TakuXx rpyn HoBUHEH GyTH AKIO He OJJHAKOBHUM,
TO 6/1M3bKUM. [loyaTKOBa nepeBipKa 0AHOPIAHOCTI OyJia 3/ilicHeHa 3a
JlonoMorot Kpurepitw y’ [lipcona [25]. 11 LbOro MU BUKOPHUCTAJIU

dopmy.y:
1Q21 ZQll)
XEMH - Z ’
1 2 le +Q21
Je n,, n, — YMCJIO CTYJEHTIB eKClIepUMEHTaIbHOI Ta KOHTPOJIbHOI
rpy1;
Q,;» Q,; —4acToTa [ 03HaK1 KOHTPOJIbHOI Ta eKCIIepUMEHTaIbLHOI Ipy1;
I - KIJIbKICTb O3HaK.

CdopmysboBaHi rinoTe3u Maau BUJ:

H,: BigMiHHOCTiI MiX piBHAMM 3HaHb CTY/J€HTIB JIBOX TPyl He €
CYyTTEBUMH Ta PO3IOJIJI OLiHOK BiJHOCUTLCA O OJHI€EI reHepaJbHOi
CYKYIHOCTI.

H, : BiiMiHHOCTI Mi>k pIBHAIMU € 3Ha4yI|MMH Ta [IOB’AI3aHi 3 MaJIUM
06’€MOM BHOipKH.

B Tabsauni 2 HaBeJeHO YaCTOTHi AaHi GaKTUYHOro piBHS 3HAHb
ctyaenTiB 3 TUMC 3a nepuiuii 3MicToBU# MoayJib, ko i B 2020, 1 B
2021 pokax Mo4aTOK HaBYaHHs B IpyTOMY ceMecCTpi BiZj0yBaBCsI OYHO.
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Tab6sung 3
Pe3ysibTaTu rpynu Mi

Tovia PiBHi

I()i Fran BHCOKHH JIOCTaTHIN cepejiHin HU3bKUUI

CTb) ke % k- % K % k- % | Cyma

CTh CTh CTh CTh
M MOYaTOK 5 20,8 10 41,7 7 29,2 2 8,3 24
KiHellb , , } )

(24) i 3 12,5 8 33,3 11 | 459 2 8,3 24
Cyma 8 18 18 4 48

CdopmysiboBaHi rinmotesu Maau BUJ;

H,: Posnoginu gaHux Ha MOYaTKy i B KiHIII He BiAPiSHAIOTBCA MiX
coboto.

H, : Posnoainn faHMX Ha No4YaTKy i B KiHII BiIPI3HAIOTBCA MiX
coboto

Yum Gisble 6yie eMIipuyHe 3HAaYE€HHS KPUTEPito x>, TUM 6ijblie
PO3X0/KEHHA MiXK 03HaKaMH, 10 3iCTaBAAIOThCA.

Yucsno cTeneHiB BiJIBHOCTI NpH 3icTaBJeHHI [BOX eMIipUYHUX
pos3noziniB BU3HAYAEThCH 3a dopmyJioro
r=(k-1)-(c-1)=(4-1)-(2-1)=3, Ae k - KiJIbKiCTb KaTeropi o3Haku
(ctoBnuiB y Tabauui eMmipUYHHUX 4YacTOT), ¢ - KIJAbKICTb
NOPiBHSJIBHUX PO3N0/AiaiB (pAAKiB).

Jl1st 3HaXOPKEHHS %, CKJIaJJaEMO BUPa3:

2 2
(5-24-324)° (10-24-8-24)

7 :iz(sz,'_anu)Z: 1 8 18 _
"o, Q@ 2424 (7.24-1124) (2:24-2:24)
18 4
i+i+16z1,611
8 18 1

Otxe, 2, =1,611.
3a Tab/MLel0 KPpUTUYHUX 3HAYeHb x., =x~,(3;0,05)=7,815.

. 2 2 .
Ockinekw y;,, <%.,» TO Tinoresa H,

NpUHUMAETbCSA, TOGTO
BiZAMIHHOCTI Mi>K PiBHSIMM 3HaHb CTY/EHTIB Ha I104YaTKY i B KiHI|i He €
CYyTTEBUMMU Ta PO3IOJAIJI OLIHOK BiJHOCUTBLCA A0 OJHI€l reHepabHOI
CYKYHHOCTI.

Jlist Hao4YHOCTI MpeACcTaBUMO JaHiy BUT/IA AiarpaM (pucyHok 14)
Ta ricrorpamu (pucyHok 15).
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M1 M1

WE W/l BC WH mB m/ mC mH

a) [Toyarok HaBYaHHS 0) KiHeIb HaBUYaHHS

Puc. 14. liarpama pe3y;ibTatiB piBHs 3HaHb cTyaeHTIB 3 TUMC

M,

12

10

| II I
0 II . ..
B il c H

W [10YaTOK HaBYaHHA m KiHelpb HaByaHHA

-

N

Puc. 15. Ticrorpama pesyabTatis piBnsi 3Hanb cryaentis 3 THMC

Cu1ip TakoX BiAMITHTH 06’€KTHBHI NPUYMHU 3HU>KEHHS YCIIIIHOCTI
CTyZeHTiB rpynd Mi cjabka ajanTalis caMHUX CTYJEHTIB [0
HaBYa/JIbHOTO Ipollecy B yHiBepcUTeTi B yMoOBaX OHJIAH Ta
HeroTOBHICTb BUKJIaJla4iB npaloBaTu epeKTUBHO B [IUX YMOBaX.
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2) s rpynu M2
Ta6nuiga 4
Pe3ysibTaTH rpynu Mz

T'pvia PiBHi

;&n Fran BHCOKHH JIOCTaTHIH cepeHil HU3bKHUH

ct) Bl [ Bl w [ X % | X1 % |gm

CTb CTb CTb CTb

M; 1049aTOK 4 16,7 9 37,5 9 37,5 2 8,3 24

(24) KiHellb 7 292 | 15 | 625 2 8,3 0 0 24
Cyma 11 24 11 2 48

Jluist Hao4HOCTI mpeAcTaBUMO J1aHi y BUT/IsAl Aiarpam (pyUcyHoK 16)
Ta ricrorpam (pucyHok 17).

M2 M2

mE m] uC mH wB m] mC mH

Puc. 16. Jliarpama pe3y/ibTatiB piBHsi 3Hanb cTyAenTis 3 THMC
a) [louaTok HaBYaHHA 0) KiHellb HABYAHHS

M

2

8

| I

4 I

, H BN
8 A C H

W Mouatok Hagsanua M KiWewb HaBuanma

Puc. 17. T'icrorpama pe3yabTaTiB aKTHYHOTO PiBHS
3HaHb cTyaeHTiB 3 TUMC
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CdopMysiboBaHi rinoTesu Maau BUJ;

H,: Posmoginy fJaHKMX Ha OYaTKy i B KiHIIi He BiZipisHAIOTbCA MiX
c06010.

H,: Po3moziny JaHUX Ha MOYaTKy i B KiHLI BiJpi3HAIOTbLCA MiX
06010

YuM Gisbllle Oy/ie eMIipuYHe 3Ha4eHHs KpUTepito y*, TUM Gijblie
PO3X0P)KEHHH MiK 03HaKaMy, 1110 3iCTaBJIAKThHCA.

Yucso cTeneHiB BiJIbHOCTI MpU 3iCTaBJeHHI [ABOX €MIipUYHHUX
po3noJiniB BU3HAYAETHCA 3a dopmyJioro

=(k-1)-(c-1)=(4-1)-(2-1)=3, ge k - kijbKicTb KaTeropiil o3Haku

(croBnniB y Tabsauui eMmipy4HHUX YacToT), ¢ - KiabkicTb
NOPiBHAJIBHUX PO3NOAiNiB (psAAKiB).
Jl1s1 3HAXOPKEHHS ., = CKJIaJaEMO BUpa3:

2 2
(424-7:24)° (9-24-15-24)"

v = 1 Z(”1Q2i_”zQ1i)2: 1 ) 11 24 _

"o, Q@ 2424) (9-24-224) (2:24-0-24)
11 2

= 2,30,89, % 6773

1124 11 2

OTxe, XW ~8,773.

2 2
3a TabsMIer0 KPUTHYHUX 3Ha4€eHb ¥, =%.,(3;0,05)=7,815.
Ockinbku 2, >%%,, TO HyJIbOBa TrimoTesa He NpUMMaeThbCA:

pO3NOAiNM AAaHUX HA MOYATKY i B KiHI Bipi3HAIOTBLCA MiX c006010,
TOOTO € 3HAYYIUMHU. l|e 03Ha4ae, M0 3MiHH, AKi BigOyMcs B piBHAX
3HaHb CTYJEHTIB Ipynu M, He € BUNAJKOBHMMHM, a BUCTYNAKTb AK

HacsTi[oK peanizanii megarorivHux yMmoB y npoueci Budenns THMC.
lle nigTBepJ)Xye Hally TinoTe3y Ta HaJA€ MOXJIMUBICTD [JJid
3aCTOCYyBaHHA M IIMPOKOr0 BHUKOPHUCTAHHSA [JAHOI TexHoJiorii B
HaBYaJIbHIH JiI/IbHOCTI BUINOI IIKOJIH.

BHUCHOBKHU
[TangeMis kopoHagipycy COVID-19 Ta noB’si3aHi 3 Helo KapaHTHHHI
006MeXXeHHsI 3yMOBUJIM PO3BUTOK iHIINX GOpPM OCBITH, cepej SKUX
JUCTaHIilHa ocBiTa, 3MillaHKM PpopmaT, OHIalH-HABUYAHHS.
Hame pgociipkeHHs TpuUcBAYeHe METOAUYHHM  acleKTaM
HaBuaHHsT THUMC CTyZleHTiB eKOHOMiuHoro mnpo¢iso B yMoBax
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OHJIalH-HaB4YaHHA. Ofep:xaHi pe3y/bTaTH AAlOTh MiJCTaBU 3pOOUTH
HACTyIHI BUCHOBKHU:

1. 3acosaHo, mo amapaT THMC - ocHoOBa AJA YCHiIIHOTO
HaBYaHHA Ta npodeciiiHol JigabHOCTI MalbyTHboOro ¢axiBus
eKOHOMIiYHOro npodinr. «¥Y MuHyJI0My MOTPiGHO GyJsI0 BifcTOHOBATH
IpaBO Ha iCHyBaHHA TeOPeTUKO-HMOBIDHICHUX Ta CTaTUCTHYHHUX
MeToziB. [IpoTe 3apa3s iX KOPpUCTb HIKMM He 3anepevyeThCs, i OCHOBHY
yBary noTpi6bHo 3BepHyTH Ha 06MeKeHHs, IPH AKHUX Il MeTOAU JAl0Th
HaJilHi  pesysapTaTh. 06/acTh  3aCTOCYBaHHA  TEOPETHUKO-
WMOBIpHICHUX MeTO/iB OOMeXeHa SIBUIAMH, SKHUM NpHTAMaHHA
CTAaTUCTUYHA CTiHKiCTb» [26].

2. BusHaueHo, mjo npodeciiHy cIpsIMOBaHICTb HABYAHHSA MOXHA
OpraHisyBaTH 3a JONOMOTrOI0 pO3B’A3aHHA 33Jay IPUKJIAJHOIO
3Micry.

3. EkcnepuMeHTa/IbHO JI0BeZ€HO, 110 3aPONOHOBAHI YMOBH Ta
LIJIAXW PO3BUTKY HaBYaJlbHO-Ii3HABa/JIbHOI AiAJIBHOCTI CTYeHTIiB Ha
pi3HUX eTanax OHJIaH-HaBYaHHSA € epEeKTUBHUMH.

[IpakTH4HI peKoMeHalii MOXYyTb HaJlaTH JJONIOMOTY BUK/JIaJayaM
B Mo6y/J0Bi HaBYaILHOTO mpolecy BuBdeHHA THMC B HOBUX yMOBax
(ons1aliH-HAaBYaHHS, 3MillaHUW QopMaT HaBYaHHS, [JUCTaHIiliHe
HaBYyaHHA).

Buknazseni  moJsiokeHHA  NpPOBENEHOTO  JOCJi/PKEHHA  He
IpeTeHAyITh Ha OCTaTOYHEe PO3B’A3aHHs NpobseMH GOpMyBaHH:A
WMOBIpHICHO-CTaTUCTUYHUX KOMIIETEHLiH CTYJEeHTIB eKOHOMI4HOIO
npodisio B yMoBax OHJIaliH-HaBYaHHSA. BoHa € aKkTyabHO10, 0CO6JIMBO
3 CTPiMKHUM PO3BUTKOM iHPOpMaLiHHUX TEXHOJIOTIH, TOMY 3yMOBJIIOE
NpoBeJleHHsl TeOPeTHUYHUX | NPaKTUYHHUX JAOCHi/KeHb y LbOMY
HanpaMi i HazgaJi.
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