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CUHEPTETUYHWHA IIIXI A0 ®OPMYBAHHA 3MICTY
AUCHUIITHU «TEOPIAA UMOBIPHOCTEHN TA
MATEMATHUYHA CTATUCTUKA» B EKOHOMIYHHUX
BH3

Hamania ILIYIBI'A

Y cmammi Oocnioocyemucs modcugicmos 3acmocy8ants HENiHIUH020 NIOX00y 00 (DOPMYBaAHHS.
AMICIMY HABYAHHS CMOXACMUKU CMYOCHMI8 eKOHOMIYHUX CNeyiaibHOCmell YHIsepcumemie. 3anponoHo8aHo
cuHepeemuyHy Mooeib QOPMYSarHs 3MICIY HA OCHOBI 63AEMOOIL MPbOX eJleMeHmie. Mpaekmopii, 36 si3kie ma
HanoeHenHsl. Posxpumo mooiciusicme npakxmuyHo2o 3acmocy8anHs 3anponoHo8aHoi Mooeii.

This paper demonstrates the possibility of using non-linear approach to the study of the content
Stochastics students of economic specialties universities. The author suggests a synergistic model of content
based on the interaction of three elements: the trajectory, links and content. The document also reveals the
possibility of practical application of the proposed model.

IlocranoBka mnpoOsemu. CydyacHa €KOHOMIYHA [ISJIBHICTH BIAOYBA€ThCA IiJ
BIUIMBOM 3HA4YHOI KIJBKOCTI 30BHIIIHIX Ta BHYTPIIIHIX BHIIAJKOBUX (HaKTOPIB, SKi
CHPUYHUHSIOTh  CTOXAaCTUYHICTb, HEJNIHIWHICTh, HENPOrHO30BaHICTh, PHU3UKOBAHICTH
COLIIAJIbHO-€KOHOMIUHUX IMpoleciB. B  pe3ynbrari, BUHHMKaE HEOOXIAHICTb aHaNI3y
pe3ynbTaTiB €KOHOMIYHOI MISUTBHOCTI Ta OILIHKY il pU3UKIB B 3aJIEKHOCTI Bif 11 MOKJIMBHX
HeBU3HaueHocTed. EQeKTUBHMM IHCTPYMEHTOM TaKOro aHali3y € CTOXacTHKa SK
MaTeMaThyHa JUCIMIUIIHA, 10 CIpsSMOBaHa Ha JOCIIKEHHS cUTyaliil abo Monenei, siki
XapaKTEepPU3YIOThCS ~ BHUIIAJKOBICTIO, 0araroBaplaHTHICTIO, HEBHM3HAYEHICTIO. Tomy,
KOMIIETEHTHICTh y 3aCTOCYBAaHHI CTOXaCTHMYHUX METOIIB B MPOQeEciiiHIi IisIbHOCTI €
OJIHIEIO 3 BAYKJIMBUX XapaKTEPUCTUK €KOHOMICTA.

AHaJIi3 aKTyaJbHHUX J0CTiIKeHb. AHATI3 NIAPYYHUKIB Ta HABUYAJbHUX IPOrpam 3
«Teopii IMOBIPHOCTEW Ta MaTeMaTUYHOI CTATUCTUKU» [4-7, 9 Ta 1H.] MOKa3aB, 10 MOXHA
BUJUIMTHA JIBa OCHOBHHUX JIIHIMHUX MIAXOAM /0 CTPYKTYpYBaHHS 3MICTY CTOXAaCTUYHOL
MIAroTOBKU: AudepeHIiioBanuid Ta 1HTerpatuBHUil. CyTHICTh Oughepenyitiosanoco
MIIXOAY MOJSrae B TOMY, IO CIHOYATKy PO3TJISAAIOTHCS OCHOBHI INOHSATTS Ta TEOPEMH
Teopii IMOBIpHOCTEN: BUIIAJAKOBI MO/11i, BUMAJKOBI BEIMUYMHH, IHKOJIM BUIAJAKOBI IIPOLIECH,
a MOTIM BBOJSATHCS IOHATTS MAaTEMaTHYHOI CTATUCTHKU: OINKCOBA CTAaTUCTHKA, TEOpis
OIIIHOK, TMEPEeBIpKa TIMOTe3, perpecis, IHKOIM aHall3 AUHAMIYHUX PAJIB Ta JUCIEPCIHHUN.
Iumeepamusnuyl TAX1a mependadyae BUBUCHHS CIIOYATKY YAaCTHUHM TE€M 3 MaTEeMaTUYHOT
CTaTUCTUKH, IO CTOCYIOTbCS 300py, HpPEICTaBICHHS Ta JOCHIKEHHS CTaTUCTHUYHUX
JAaHUX, Ha HACTYMHOMY eTall BHUKJIAJal0ThCsl OCHOBH TeOpii HMOBIpHOCTEH, a MOTIM
BHUBYAIOTh TI PO3JUIM MAaTEeMAaTUYHOI CTATUCTHKH, L0 CTOCYIOTHCS OLIHKH MapaMeTpiB,
MEpeBIPKM CTATUCTUYHUX TINOTE3, perpecii, AMCIEPCIHHOrO aHajily Ta aHali3y
JTUHAMIYHUX PSJIIB.

Ha nam normnsin, o6uaBa fiHIAHI NIOXOAN MAalOTh OJUH CYTTEBHUI HENOJNIK B TOMY,
mo Oa3MCHI TOHATTA CTOXACTUKM (BHUIIQJKOBAa MOl <> pe3yjibTaT EKCIHEPUMEHTY,
WMOBIpHICTh <> BIJHOCHA YacTOTa, BHIAJIKOBA BEJIWYMHA <> BHUOIPKA, 3aKOH PO3MOILTY
BUITAJIKOBOT BEJIIMYMHU <> CTATUCTHYHUMA PO3MOJAUT BHUOIPKHM TOINO) TIOJAIOTHCS
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BIJIOKPEMJIEHO OJIHE BiJ OJIHOT'O, 1[0 3MEHILY€e PIBEHb PO3YMIHHS HAaBYAJBLHOTO MaTepiany,
MOPYILYE JIOTIKY CIPUHHSATTS CTOXaCTUYHUX SIBUIL, YCKJIAIHIOE MOIIYK METO/AIB IX aHaJi3Yy.
Ha mnpoOnemu po3puBY MK MOBCAKJEHHUM CIPUHHATTSM BHIIAJKOBUX CHUTyalld Ta
MaTEeMaTUYHOI KOHILIETLIE iX OOIpyHTyBaHHS BKa3zye Takox S. Prediger [2]. Asrtop
aKIICHTYE yBary Ha He0OX1THOCTI aKTHBI3aIlil OHATTSI KMOBIPHOCTI B SIKOCTI CTPATETIYHOTO
IHCTPYMEHTY JJI MPUUHATTS pILICHHS Y MPAaKTHUYHI CUTYalli, OB s3aH1l 3 BUIaJKOBUMU
¢dakTopamu. C. Batanero ta C. Diaz [1] HaromomymTh Ha CKJIQJHOCTI B Martepiaiizarlii
WMOBIpHICHHX TOHSTH IIiJI 4Yac MOJEIIOBaHHA a00 TIPOBEICHHS EKCIEPUMEHTIB 3
BUIIaJIKOBUM pe3yabTaToM. HaykoBili CTBepKyIOTh, L0 MTOA0JaTH TaKl CKJIaJHOCTI MOKHA
32 paxyHOK 3aCTOCYBAHHS B3a€MOJIONOBHIOIOUOTO XapakKTepy KJIACHYHOIO Ta YaCTOTHOTO
M1IXO0/TIB 10 BU3HAYECHHS HMOBIPHOCTI.

HeoOxiaHicTh MOMIYKY HETIHIMHUX H1AXO0A1B 0 (POpMYBaHHS 3MICTY CTOXaCTHYHOT
MIArOTOBKH, SIKI B11I00paXaTUMYTh B3a€MOJIIF0 OCHOBHUX MOHATH Teopii WMOBIpHOCTEN Ta
MaTeMaTHUYHOI CTAaTUCTHKH, IX B3a€MOJONOBHIOIOUHI XapakTep 1 3a PaxyHOK I[bOTO
CHPUATUMYTh KOMIUJIEKCHOMY pPO3YMIHHIO HABUaJIbHOIO MaTepialy BH3HAa4YWIa MeTy
JAHOT'O JOCTIPKEHHS.

Buknan ocHoBHoro marepiajy. CbOrojgHi OAHUM 3 OCHOBHUX METO[IB Ii3HAHHS
JIICHOCTI € MOCTHEKJIACUYHUIM METOJ HayKOBOI palliOHAJIBbHOCTI, 110 PO3IJISIa€ PO3BUTOK
MIPOIIECIB 1 SBUIIL SIK HEJIIHIMHY €BOJIOIIIO CKIQJHUX CUCTEM, HAMPSMOK SIKOi 3aJICKHUTH BiJl
KOT€pEHTHOI /i1 BCIX €JIEMEHTIB CUCTEMM 1 MOXKe OYTH 3MIHEHHMIl HaBITh NPU HE3HAUHUX
BIUTMBaxX Ha cuctemy [8]. Cepen miaxoiB, MO IPYHTYIOTHCS Ha 3acajaX MOCTHEKIACHYHOTO
METOJly HaAyYKOBOT'O II3HAHHS, IIUPOKUM METOAOJIOITYHUM 1HCTPYMEHTApIieEM JIOCIIIKEHHS
JIOIMHOBUMIPHHX CKJIAAHUX BIAKPUTHX HETIHIMHUX CHCTEM, 3IaTHHUX JIO0 CaMOOpPTaHi3allii,
Bosojiie cuHepretuka [3]. Tepmin «cunepeemuxa» BBIB B HaykoBui cioBooOir I'. Xaken
[10], sikuit oxapakTepu3yBaB il SIK HayKy, sfika BUBYA€ 3arajbHl Aii, CHIBIPAIIO0 BEIUKOI
KUIBKOCTI TOMIOHMX 3a TIOBEAIHKOIO €JIEMEHTIB BIJKPUTUX CKJIAJHUX CHCTEM, IO
3a0e3MeuyroTh MepexiJi BCI€l CUCTEMH BiJl HEBIOPSAKOBAHOCTI JI0 MOPSJIKY.

BukopuctanHs CHHEpPreTMYHOro IMIAXOJQYy B IEAaroriui IPyHTYeTbCS Ha
MIPE/ICTaBJICHH] MPOIECY HAaBYaHHS SIK MPOLIECY €BOJIOLII JTUCUIATUBHOI CTPYKTYPH, LIO
MPOXOAWTH JBI CTamii - CTalil0 XaoCy, KOJIM BUHHUKAIOTh CHUTYyaIlll HECTaOlIbHOCTI,
HEBU3HAYEHOCTI, OaraToajabTEepPHATUBHOCTI BHOOpPY MMOAANBIIONO IUIAXY PO3BUTKY, Ta
CTaJll0 TOPSAKY, KOJM KOJIEKTHMBHA JISUIbHICTh €JEMEHTIB CTPYKTYpH CHpUSE
MIATPUMAHHIO ii ONTUMAaIbHOTO (PYHKIIOHYBAHHS T4 CAMOPO3BUTKY.

PO3BUTOK CTPYKTypu CHHEpPreTHYHOI CHUCTEMM IOYMHAEThCS 31 crafii xaocy. Ha
JAHOMY eTami IMiJ BIUIMBOM aTpakTopa, 10 MpeacTaBise co0or (OpPMYyBaHHS 3MICTY
muciuiiing - «Teopiss MMOBIPHOCTI Ta MaTeMaTHYHAa CTAaTUCTHUKA» MJII EKOHOMICTIB,
MTOYMHAETHCS B3AEMO/IIsI MK €JIEeMEHTaMH Mera-piBHS Ta Mikpo-piBHs. [IpeacraBumo meea-
pi6enb SIK CYKYITHICTh TPHOX TPYN €JIEMEHTIB, IO AYKE MOBUIBHO 3MIHIOIOTHCS i I€I0
30BHINIHIX Ta BHYTPIMHIX (aAKTOPIB: KoMnemeHyii, 1O XapaKTEPHU3YIOTh 3aTHICTh
O0COOHMCTOCTI pO3B’A3yBaTH BHW3HAYEHE KOJIO 3ajdad; Keanighikayii, SK PpIBEHb BHMOT
pOOOTOMABIIIB 10 TOTOBHOCTI BUKOHYBATH MPoQeciitHi 000B’I3KU; cmanoapmu oceimu, 1o
BH3HAUYAIOTh MICLI€ CTOXAaCTHUYHOI MiITOTOBKU B MPOIIECI HaBYaHHS MailOyTHIX €KOHOMICTIB.
Mikpo-pieens — 11€ piBEHb 13 BUCOKOIO HIBHJKICTIO 3MIHM Ta B3a€MOJIi HACTYMHUX TPyl
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€JIEMEHTIB: npobiiemu, MO TOB’s3aHl 3 JOCTIDKCHHSIM BHUIIQIKOBHUX SIBUI Ta CUTYaIlii;
JaHl, SIK1 MIJUISITal0Th aHaji3y; anapam, 1O MICTUTh TEOPETUYHI 3HAHHA Ta TEXHOJOTIYHI
3aco0u HeoOXiH1 7151 po3B’si3aHHs npobaemu. [1ix gac mpsiMoi B3aeMoil MIXK el1eMeHTaMu
MIKpO- Ta Mera- piBHIB (JOpMYIOThHCS TaApaMETPU YIIPaBIIHHS, 10 CIPUSAIOTh BUHUKHEHHIO
€JIEMEHTIB MAaKpoO-piBHS Ta CIPSAMOBYIOTH iX €BOJIIOLII0 B HAaNpsMKy aTpakropa. B
JOCIIKYBaHI MOJEN MapaMeTpu YOpPaBJiHHA BU3HAYalOTh MIAXOAM A0 (OpPMYBaHHS
3MICTY CTOXAaCTUKHU: JiHitiHuu (nudepeHiiiioBaHui, I1HTErpaTUBHUN), a00 HeniHiliHul
(cuHepreTuyHui).

Enementun Mmakpo-piensa BU3HAYAIOTh JOBIFOCTPOKOBY IE€PCHEKTUBY PO3BUTKY
CHUCTEMH, a CaM€ BU3HAYAIOTh 3MICT CTOXACTHYHOI MIATOTOBKH MaOyTHIX €KOHOMICTIB Ta,
VIS JOCTIIPKYBAaHOT MOJIEN, MOAUISIFOTHCS Ha HACTYIHI TPYNHU: 368'3Ku, K1 B1IOOpaKaroTh
JOTIKY B3a€MOJIl MDK CTPYKTYPHUMH OAMHULSIMA JTUCHUIUIIHU; HANOBHEHHS, 11O
MpEeACTaBIsIE COO00I0 TEpeliKk TeM, sKi (OPMYyIOTH 3MICT TUCHUILUIIHHU; MpAcKmMopii —
MOCJIIJIOBHICTh BBEJCHHS MOHATH B CTPYKTYp1 3MICTy CTOXaCTHUYHOI MIJArOTOBKH MalOyTHIX
€KOHOMICTIB. 3a paXyHOK B3a€MO/IIi 3 €JIeMEHTaMU MIKpO-piBHSA (OPMYIOThCS IMapamMeTpu
MOPSAJKY CUCTEMH, IO BH3HAYAIOTHCS SK METOIM OOYMCIIEHHS HMOBIPHOCTI HACTaHHS
BUIIAJIKOBOTO SIBUILA: mMeopemuyHuil Ta emnipuuyHuu. 3aBISKH IapamMeTpaMm IOpsAKY
BUHUKA€ SIBULIE CaMOOpraHi3amii 3MICTy CTOXaCTHYHOI MIiATOTOBKU MaHOYTHIX
€KOHOMICTIB, cucTeMa (opMye CKJIaJHY CTPYKTYpPy Ta MEPEXOIUTh IO cTajil mopsiaky. B
cTali HOpPAJAKY CHHEPreTHYHa CUCTEMa MaKCUMaJIbHO HAOIMKAEThCA 10 CBOI'O aTpakTopa,
HABKOJIO SIKOTO 31MCHIOE HE3HA4H1 KOJIMBAHHS 1]l BIUTMBOM BHYTPIIIHIX Ta 30BHILIHIX
(bakTopiB.

[IpoananizyeMo MOJIHMBICTD MPAKTHYHOTO 3aCTOCYBAHHSI 3aIIPOTIOHOBAHOI MOJIEII B
HaB4yaJlbHOMY mpoueci. B Tabn. 1 mpencraBiieHO JOTIYHY CTPYKTYpPY 3MICTY HaBYaHHS
CTOXAaCTUKM MalOyTHIX €KOHOMICTIB. Tpackmopito 3MICTy IUCUUIUIIHU NPEACTaBUMO Y
BUIJISLII TIOCIAOBHOCTI TPbOX 3MICTOBHUX OJIOKIB Ta MEPENiKy BIANOBIAHUX TeM. EnemeHt
MaKpO-piBHS 38 A3KU BU3HAYUMO SIK OCHOBHE IMOHSTTS, IO JJO3BOJIIE CTBOPUTU CHUHEPTIIO
3MICTY KOXHOTO OJIOKY: Mipa, SiKa XapaKTepU3ye MOXIIUBICTh MOSBU MOALl; ¢yHKYis, 1O
BCTAQHOBJIIOE  CIIBBIJHOIIEHHS MDK  MOMJIMBUMHU  pE€3YyJlbTaTaMH  CTOXACTHUYHOTO
eKCIEPUMEHTY Ta YHIKAJIbHUMHU YHUCIOBHUMH 3HAYEHHSIMH, SKI BHU3HAYalOThb MOXKJIMBICTH
MOSIBU LUX PE3ylbTaTiB; cnocib TpenCTaBICHHS BUIIAKOBOro mpouecy. Hanosnenns
MIPEJICTaBUMO SIK CYKYIHICTh 0a30BUX IOHSTH, 10 XapaKTepU3YIOTh MapaMeTpH MOPSJIKY,
Ta CIOCO0IB CTOXAaCTUYHOI'O aHaNi3y BHUIMAJKOBUX SIBUIL, SKI (OPMYIOThCS B PE3yJIbTaTi
B3a€MO/I11 BKa3aHUX MMapaMETPIB.

BucHOBKM Ta nmepcneKTMBH MOAAJBIIMX HAYKOBHX PO3BiloOK. 3ampornoHOBaHa
cucteMa (opMyBaHHS 3MICTy HaBYaHHS CTOXaCTUKH  CTYJEHTIB EKOHOMIYHHX
CHEIIaTbHOCTEH YHIBEPCUTETIB € CHHEPTeTHMYHOI0, OCKUIBKM BOHA: CKJIaHA, TaK K Mae
lepapXiuHy TpiaJiHy CTPYKTYpy; AMHAMI4HA BIIHOCHO TPA€KTOPIl 3MICTY; HEJIHINHHA 11040
B3a€EMO3B’S3KIB MK OCHOBHHUMH TIOHATTSIMHM 1 3@ pPaxyHOK IIbOTO 3/1aTHA JIO
camooprasizalii; BIIKpUTa Ta HEpIBHOBa)KHA 4Yepe3 30BHIIIHI Ta BHYTPIIIHI BIUIMBH, IO
MO’KYTh 3MIHIOBAaTH 3MICTOBHE HaIllOBHEHHS (HAIPUKJIAJ], 32 paXyHOK TaKUX BaXXJIMBHUX JUIS
€KOHOMIYHOI IISUIBHOCTI CTOXAaCTUYHHX 3a7ad SAK IMITAIliiiHE MOIEIFOBAHHS BHIIAJIKOBUX
MIPOLIECIB, €KCIIEPTHE OLIIHIOBAHHS, SIKICHUH aHaJll3 BUMIAIKOBUX (PaKTOpiB).
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Taomums 1
JloriuHa cTpyKTypa 3MIiCTy HaBYaHHS CTOXACTUKH
TPAEKTOPIA:
BUIIAJIKOBI ITOJIIT
= Mipa, o xapakTepusye MOMKIUBICTb MOABH MOJI: Mes (A)=
3 n ()
Teopernunumii: Emnipuynmii:
*
Mes(A)EP(A):M - Mes(A)ERf(A)zn—w_
E MMOBIPHICTb [OSIBM BUNAJKOBOI MOJIT, | BigHOCHA YaCTOTA HOSBH JOCIIIKYBAHOT
§ Ac O3HaKH, 1€
& | A={BumaakoBa MOIisg, L0 MOXE | 4={03HaKa, MOXKIMBICTb MOSBU SKOI
g BUHUKHYTH B peSYHBTaTi BM3HAYAETHCS IIJ  4ac IIPOBEACHHSI
TEOPETHUYHOI'O JAOCIIJOKCHHS | eMITIPUYHOTO OCHIIHKEHHSI
= | (eunpoGysanis)); (cxcrepiyenTy)}
E ={MHOXHHA CJIEMEHTAPHUX | Q={MHOXUHA BCIX pe3yabTaTiB
= | HaciIlAKIB BUIIPOOYBAHHS | ; EKCIIEPUMEHTY } ;
é n(A4) — KUIbKICTb MOXKJIMBUX HACIIAKIB | n*(4) — KiNbKicTh crIpoO, B pe3ynbTaTi
é‘ BUNPOOYBaHHA, WO CIPHAIOTH MOSB1 | gKkuUX 3’SIBUIIACH O3HAKA A
nojii A4; n*(Q) — 3aranbHa KiJIBKICTh BCiX CIIpoO,
I’l(.Q) — 3arajbHa KIUIBKICTH BCIX 10 6yJ'[I/I HpOBGI[GHi g qyac
MOX/IMBHX ~ €JIEMEHTAPHUX HACIIIKIB | eKCIIEPUMEHTY
JAHOT'0 BUNIPOOYBaHHS
BA30BI TIOHATTA
Tema 1. OcHnogHi nouammsa meopii UMoGIpHOCmEl | MamemMamuyHol
cmamucmuKku
OcHoBHI _TOHATTS: MacoBl BHUINAJAKOBI sBUIA. Pe3ynbTaTd CTOXAaCTUYHOTO
eKCIIEpUMEHTY (TeopeTnyHoro, emmipuaHoro). [loxaii Ta ix wracudikamis. [ToBHa
rpyna nomaii. Anrebpa moxiit. [ligxoau 10 BU3HAUYCHHS UMOBIPHOCTI (00’ €KTHBHE,
ernicremonoriune). Meroan o04ucieHHsT IMOBIpPHOCTI (KITaCUYHUM, CTATUCTUYHUH,
reoMeTpuyHuil). AKkcioMaTHKa.
E Meroanyni ocobauBocti: 1. HaromocuTn Ha HEBH3HAYEHOCTI, IO BUHHMKAE B
E pe3ynbTaTi COMaIbHOI Ta €KOHOMIYHO1 AISUTHHOCTI JIFOJMHHA Ta Ha HEOOX1THOCTI ii
= | aHami3y (AKICHOro abo KUJIbKICHOTO).
g 2. 3BepHYTH yBary Ha BiIMIHHOCTI MIX pe3yJbTaTaMH TEOPETUYHOTO (I1OB’SI3aHOTO
= | 3 JIOTIYHUMHU MIPKYBaHHSIMH) Ta €MIIIPUYHOrO €KCIIEpUMEHTIB. BBecTH 03HaueHHs
é HMOBIPHOCTI SIK MIpH, 10 XapaKTEPU3y€e MOKIIUBICTH MOSIBU

- BUIIAJIKOBOT MOJ11 B pe3y/IbTaTi TEOPETUYHOIO EKCIIEPUMEHTY;

- TOCTIPKYBaHOT O3HAKH I11]1 Yac eMIIIPUYHOTO €KCIIEPUMEHTY.

3. Bkazaru Ha pI3HULIIO MDK 00’€KTHUBHMM Ta €MICTEMOJIOTTYHUM (CyO’€KTUBHUM)
I1IX0/IaMU [0 BU3HAYEHHS WMOBIPHOCTI.

4. OxapakTepu3yBaTH YMOBH 3aCTOCYBaHHS METOJIIB OOYMCIEHHS HWMOBIPHOCTI
(KTacUYHOro, CTaTUCTUYHOIO Ta TIEOMETPUYHOI0), BKa3aTH Ha OOMEXKEHICTb
KOXHOTO 3 HUX
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CTOXACTUYHNUN AHAJII3 BUITAJIKOBUX IIOIIN

Tema 2. Enemenmu komoinamopuku

OcnogHi_nonstts: KomOinamii. JlepeBo kombOiHarii. IIpaBumo cymu. [IpaBuio
no0yTky. Cxemu BHOOpPY (0€3 MOBTOPEHb, 3 MOBTOPEHHsAMH). Buaum xomOiHarii
(po3minienHsl, cionydeHHs). Tpukyrauk Ilackans.

Tema 3. Teopemu oooasanna ma MHOICEHHA UMOGIPHOCH eIl

OcHOBHI _MOHATTSA: YMOBHa iMoBipHicTh. Hesanexunicte mnonid. Teopema
MHOXEHHSI HWMOBIpHOCTEH. Teopema momaBaHHs HMOBIpHOCTEH. Teopema mpo
TNOBHY Ipymy nofii. MMoBipHicTh NpoTHIeKHOT ozii. IMOBipHicTb m0sBH X0ua 6
onHiel noxaii. opmyna noBHoi iMoBipHOCTI. DPopmyia baiieca.

MetoauyHi 0coOaMBOCTI: 3BEpHYTH yBary Ha MOXJIMBICTh PO3B’S3yBaHHS 3ajad
PI3HUMU crioco0amH (SIK 13 3aCTOCYBAaHHSAM IpaBuJl Ta (POpMYJT KOMOIHATOPUKH, TaK
13 BUKOPUCTAHHSM TEOPEM MHOXKEHHSI Ta JJOJaBaHHS HMOBIPHOCTEH)

Tema 4. Ilocniooenocmi neszanexcHux 6unpodyeans

OcHoBHi _nonsrta: Cxema bepuymni. Teopema bepuymmi. TipHa QyHKuis
jimoBipHOCTeit. JlokanpHa Ta iHTerpanbHa Teopemu Myaspa-Jlammaca. MmoBipHicTs
BIJIXMJICHHS BIJIHOCHOT YaCTOTH BiJ OCTiiHOI iiMoBipHOCTI. Dopmymna [lyaccona.

TPAEKTOPIA:
BUITA IKOBI BEJIMYMHUA

3B'SAA30K

OyHKIlIA, 10 BCTAHOBIIOE CITIBBIIHOMICHHS MDK MOXJIMBAMH PE3YJIbTaTaAMH
CTOXaCTUYHOTO EKCIIEPUMEHTY Ta YHIKaJIbHUMH YHCIOBUMH 3HAYCHHSIMH, IO
BU3HAYAIOTh MOXJIMBICTh TIOSIBU ITUX PE3yIbTATIB

Z = f(Out; Mes )

MMAPAMETPU TIOPAIKY

Teopernunuii: Emnipuynuii:
Z=f(Out;Mes )=Pdf = f(X;P) | Z=f(Out; Mes )=Rfdf = [(X*;Rf )
- (pyHK1Is po3nOALTY HIMOBIPHOCTEH, | - QYHKIIS pO3NOAUTY BIIHOCHUX YacToOT,

ac ae
X = {xi € Q} — MOJXJIMBI 3HAYeHHs | X* = {x:‘ € Q} — pe3yabTaTu

BHUIIA]IKOBOT BEJIMIMHH; EKCIIEPUMCHTY;
Q — reHepanbHa CyKyIHICTb; Q — BubiIpKOBa CyKYIHICTB;

n

P= {pi elo;1] i P = 1} - IMOBIPHOCTI, | Rf = {rﬁ elo;1], orf, = 1} - BIJHOCHI
i=1

i=1
10 BIJIIIOBIJAIOTh MOXJIMBUM | 4YacTOTH, 110 BIJNOBIIAIOTh pe3yibTaTaM
3HAYEHHSIM; €KCIIEPUMEHTY;

i=1,n, nm - KIIBKICTh MOXJIMBUX | i=1,n, n - KUIBKICTB  PI3HHX

3Ha4Y€Hb BUIIAJKOBOI BETUYNHU pE3yNIbTaTIB EKCIIEPUMEHTY

BA30BI TIOHATTA

HAITIOBHEHHSA

Tema 5. O3nauenna 6unadko6oi éenuyuHU

OcHoBHI OHATT: O3HaYeHHs BUMAKOBOI BEIMUMHU. Buay BUNajAKoBUX BEJIWYUH
(nuckpetHi, HemnepepBHi). CrnocoOuW NPEICTaBICHHS BHIIAJKOBOI BEJIMYUHU
(Tabnuunuil, rpadiuHuii, aHamituyHuil). KymynstuBHa GyHKIIS po3NoAiLy,
¢GyHKIIS MUIBHOCTI HWMOBIPHOCTI Ta iX BiacTUBOCTI. MartemaruyHi [Iii Haj
BUIAJKOBUMHU NOMIIMU (MHOKEHHS Ha KOHCTAaHTY, HIJAHECEHHS 10 CTEIeHs,
anreOpaiyHa cyma, 100yTOK)

Metoauysi ocobuuBocTi: Bkasatu Ha cnijibHI MiAXOAM Ta BIAMIHHOCTI y BUJAX Ta
croco0ax IMpeACTaBICHHs BUIAKOBUX BEJIIMYMH 32 TEOPETUYHUM Ta E€MIIPUYHUM
METOJIaMHu:

- BusHaueHHs BU/IIB BUIIAJIKOBUX BEJTUYHUH
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JuckperHa BunaakoBa BenuuuHa | JluCKpeTHa eMIipUyHa  BUIAJKOBa

(ABB) — BenuuuHa, mo mae okpemi, | BenuunHa (JJEBB) — Benuumna, mo mae

130/1bOBaHI ~ MOXJIMBI 3HA4Y€HHS 3 | HEBEJIMKY KUIBKICTh PI3HUX 3HA4Y€Hb

BU3HAYCHUMH HMOBIPHOCTSIMU
HenepepBHa BumnamkoBa BeIHMYUHA
(HBB) BEJIMYMHA, 10 MOXE
MIpUAMaTH Oynb-sKi MO>KJIUB1
3HAYEHHS 3 AESIKOr0 0OMEKEHOT0, a00
HEOOMEXEHOI'0 IPOMIKKY

PE3yJIbTaTIB EKCIIEPUMEHTY

HenepepBHa emnipruHa BUNIaAKOBa
BenuunHa (HEBB) — Bennunna, mo mae
JOCUTD BEJMKY KUIbKICTh PI3HUX 3HAYEHb
pEe3yJIbTaTIB EKCIIEPUMEHTY ( 11 —> o0)

- Tabmums (psix) po3moaiTy
X X] X2 Xn X* X x> Xn
P | pi=P(X=x) | p> | ...| pn Rf | tfi=Rf(X=x)) | rf> Ifn
- KymynaruBHa yHKIIS po3noaiuLy

F(x)=P(X <x) H
OyHKIIS MUTEHOCTI KMOBIPHOCTI

F*(x)=Rf(X <x)

INicTrorpama po3mnoairy hz[hij’ ne h —
" h

Hudepeniianbaa QyHKINS pO3MOALTY: | TOBKHHA 1HTEPBAIIB [xl.;xm], Ha SAKHAK

S(x)=F'(x)

po3outuii IIPOMIXKOK pe3yNbTaTiB

eKCIIEpUMEHTY; 7f, - BIJHOCHA YacTOTa

nonajaHHs B 3aJIaHUK 1HTEPBAJ

Tema 6. Hucnoei xapakmepucmuku 00HOBUMIPHUX 6UNAOKOBUX BETUYUUH
OcHoBHI _noHATTA: Maremarnyde cnoniBanHa M(X) Ta HOro BIACTUBOCTI.

[ToyaTKkOBHIl MOMEHT V, (X ) IleHTpabHUII MOMEHT [, (X ) 3B'SI30K  MiK

MOYaTKOBMMHU Ta IIEHTpAJIbHUMH MOMeHTamu. Jlucmepcis Ta i1 BIACTHUBOCTI.
Cepenne xBanpaTudHe BiaxwieHHs. Moga. Meniana. KBanTumi.

Metoauuni ocobsuBocTi: [IpoBectu mapanesni MixK YMCIOBUMH XapaKTEPUCTHKAMHU
TEOPETHUYHHX Ta EMITIPUIHUX BUMAJTKOBUX BEITMYHH.

JIBB: HBB: JIEBB: HEBB:
HO)=Y 600 mx)=fre st [120=2 017 1 +(0)=3 "ty
i=1 s i=1 i=l
n oo . n ok " k
X=X 0 v (0= e | v (0= 0 v*<0~>=2[x"2x”']'rf
o b i=l i=l

Tema 7. bazamoeumipni 6unaoxkosi geuuunu

OcHoBHI noHATTS: O3Ha4yeHHs] 0araTOBUMIPHOI BUIIAIKOBOI BEJIMYMHU. be3yMoBHI
Ta yYMOBHI 3aKOHHU PO3MOJUTY JABOBUMIPHOI JMCKPETHOI BHIAAKOBOI BEJIWYUHU
(AABB). Kopensiitna tabmuis. 3akoHu po3noainy ckiaanoBux [JIBB. ®ynakiis
Ta mUIbHICTH po3noaury J/IBB. YmoBu Hezanexuocti ckinagosux /[/IBB

Tema 8. Hucnoei xapakmepucmuku 6a2amosumipHux 6UnA0OKOBUX 6e/IUYUH
OCHOBHI MOHATTS: 3MIIMIAHUN TOYATKOBUH MOMEHT Vy, 4(X, V) IOPAIKY k+s.
3MilIaHu{ HEHTPaTbHUM MOMEHT Ly, 5(X, ¥) MOpsiKy k+s. KopensauiiiHuii MOMEHT
Ta iloro BnactuBocTi. KoedilieHT Kopensiii Ta Horo BIacTUBOCTI. Y MOBHE
MaTeMaTU4YHEe CIOIBaHHS, PErpecis.

CTOXACTUYHUI AHAJII3 BUIIAJKOBUX BEJIWYWH

Tema 9. Knacuuni 3akonu po3noodiny 6unadkoeux 6eiuydut
OcnoBHi _nouaTTsa: Krnacuyni 3akonu  posmonury JIBB:

OlHOMIaJIbHUM,
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reOMeTpUYHHMii, TimepreomeTpudnmii, Ilyaccona. IX 4YMCIOBI XapaKTepUCTHUKHU.
Knacuuni 3akonu posnoauty HBB: piBHOMipHUH, MOKa3HHKIB, HOpMaJIbHHUM. Ix
YHCJIOBI XapaKTEPUCTUKHU.

Tema 10. I'panuuni meopemu
OcHoBHi noHaTTs: HepiBHocti YUeOumoBa Tta MapkoBa. 3akOH BEJIMKHX YHCEI.
[{eHTpanpHa rpaHUYHA TEOPEMA.

Tema 11. Enemenmu meopii oyinox

OcHOBHi noHsATTA: O3HAa4yeHHs CTATUCTUYHOI OLIHKH. IX BmactuBocTti. ToukoBi
OI[IHKM MaTEMaTUYHOTO CIOJIBaHHS, IUCIEPCli Ta CEepeaHBOTO KBAJIPATUIHOTO
BiAXxwieHHsA. OLIHKK BIAXWICHHS EMIIIPUYHOIO PpO3MOJAUIY BlJ HOPMAaJIbHOTO:
acuMmeTpisi Ta ekcuec. I[HTepBanbHI OLIHKU. JlOBipuli IHTEpPBAIM JUISL OLIIHKH
MaTEeMaTHYHOTO CIIOIBaHHS Ta CEpPeIHbOKBAIPATUYHOTO B1IXUJICHHS.

Tema 12. Ilepesipka cinome3

OcnogHi noHsATTs: [loHATTS cratucTuyHOi Tinmore3u. HynpoBa Ta anbTepHATHBHA
rinore3u. [Tomunku nepuioro ta apyroro poais. Cratuctuuni Kputepii. Kpuruuni
oOnacti. Anroput™m nepesipku rinore3u. Kpurepii 3roju.

Tema 13. Pezpeciithuit ma KopeaayiuHuil ananiz

OcHoBHI 1NOHATTS: DYHKI[IOHAJIbHA, CTATHUCTUYHA Ta KOPEJALiiiHA 3aJeKHOCTI.
Jliniitna perpecisa. PiBHsHHS napHoi niHilHOI perpecii. Koedinientu kopensuii ta
nerepminanii. MHOXUHHA JiHIMHA perpecis. HeniniliHa perpecis.

Tema 14. /lucnepciunuii ananiz
OcHoBHI MOHATTS: BUu3HaueHHs1, BUIM Ta 3a7a4l AUCTIEPCIHOTO aHami3y. 3araibHa,
MDK TpyIloBa Ta BHYTpILIHbOrpymnoBa aucnepcii. OgHodakTopHUi qucnepciiHuit

aHaJi3.
TPAEKTOPISA:
BUITAIKOBI ITPOLIECHU
= Crioci0 mpeacTaBIIeHHs BUTIAKOBOTO MIPOIIECY
[a2)
X
2 X(¢)= £(CS; Real )
Teopernunuii: EmMnipuynuid:
X(e)=1{Cs(,).i =0, = X(t)={Real,(t).i =0, 0}

Ilepepiz sk BumankoBa BenuuyuHa | Peamizamis sk HeBUNAAKOBa (QYHKIIIS

CS(tp), mo BuU3HAYaeThCs st Oyne— | Real(t), B Ky  TEPETBOPIOETHCS
»» | sIKOro (piKCOBAHOTO 3HAYCHHS I=f( BUIMAJKOBUN  IpolleC B  pe3yibTari
§ BUNPOOYBaHHS
=N A
A
o) X(t) nepepiz |
=
=
=9
e
=
>
< | [T e O Ny, AT e T T e
A e
< ........
: . k“

..'l--.--.n"-"‘ ! »
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BA30BI TIOHATTA

Tema 15. Bunaokogi npoyecu

OcHoBHI noHATTA: O3Hau€HHS BMIIAJIKOBOTO Ipouecy. YHcaoBl XapaKTepUCTHKH
E BUIAJKOBUX nporieciB. [loroku nmoaiit Ta ix Bnactusocti. ['pad craniB. MapkiBcbki
= | BumaaKkoBi npouecu. I'panuuni IMOBIpHOCTI crucTEMH
E CTOXACTHUYHNIN AHAJII3 BUITAJIKOBUX IIPOILIECIB
g Tema 16. Enemenmu meopii maco6ozo o0cnyz08y8anHs
= | OcuoBHi mnoHATTa: OCHOBHI TOHATTS Teopli MacoBOro O0OCIyrOBYBaHHSI.
é XapakTepucTuku cucteM macoBoro oocmyropyBaHHs (CMO). OgHokaHaibHI Ta

Oararokananbai CMO 3 BiamoBamu. OnHOKaHalbHI Ta OararokanansHi CMO 3

OYIKYBaHHSIM Ta OOMEXEHOIO JJOBKUHOIO YEePTH
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