JTEPKABHUH BUIIIUI HABUAJIBHUM 3AKJIAL
«YXKT'OPOJICbKUI HAIIIOHAJIbHAM YHIBEPCUTET»
®AKYJBTET MATEMATHKHA TA IU®POBUX TEXHOJIOI' T
Kadenpa Teopii iimoBipHOCTell | MAaTeMATHYHOT0 aHAJII3Y
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POBOYA TIPOIT'PAMA HABYAJBHOI JJUCLHUILIIIHA

TEOPISI UMOBIPHOCTEN I MATEMATHYHA CTATUCTHKA

PiBeHb BHIIOT OCBITH  mepmmii (0akagaBpchbKHii)
l'any3s 3Hane 11 MaTemMaTuKa Ta CTATUCTHKA
Cremianbricts 113 IIpukiiagna MaTeMaTHKA
OcsiTHs nporpama  CHCTeMHU IITYYHOIO iHTEJIEKTY
Craryc TUCIMIUTIHE  000B’SI3KOBA

MoBa HaBYaHHA yKpaiHCbKa

Yikropona 2025



Pob6oua mporpama nHaBuanbHOi aucuuruiinu «Teopist iiMoBipHOCTell i MaTeMaTHYHA
CTATHCTMKA» i1 3700yBadiB BHUINOI OCBITM Taily3l 3HaHb 11 MarTemaTtuka Ta
cratucTuka cremiansbHocTi 113 [pukiaaagna MareMaTHMKa OCBITHBOI IPOTPaMH
CucreMHu IITYYHOI' O iHTEJIEKTY.

Po3po0Huk: Cmrocapuyk I1.B., moment, k. ¢.-M. H, mpodecop kadeapu Teopii
HMOBIPHOCTEH 1 MAaTEMaTUYHOTO aHATI3Y

PobGouy mporpamy po3MJISIHYyTO Ta 3aTBEP/PKEHO Ha 3acigaHHl Kadeapu Teopil
HMOBIPHOCTEH | MATEMATHUYHOI'0 AHAJII3Y.

[Tpotokon Ne 10 Bim 3 uwepBHs 2025 poky.

3aBigyBau kadeapu [%_ I'anna CJIMBKA-TUJINIIAK

CxBajieHO HayKOBO-METOJUYHOIO KOMICIEIO (PAKYJIbTETY MATEeMATHKH Ta HM(POBUX
TEXHOJIOTiH.

[Ipotokon Ne 10 Bim 26 uepBus 2025 poky.

r’j A .
["'omoBa HayKOBO-METOAMYHOT KOMicli —=& m Haramsa FOPYEHKO

© Cmocapuyk I1.B.., 2025 p.

© JIBH3 «Yxropoacbkuii HallioHaIbHUN yHIBEpCUTET», 2025 p.



1. ONMUC HABYAJbHOI JUCHUATLITHA

HaiiMmenyBaHH$s
NMOKA3HMKIB

Po3noais rogun 3a HaBYAJILHUM IIAHOM

Jlenna dopma
HaBYaHHS

Kinbkicts kpequtiB EKTC — 7

Pik maroroBku:

3arajgbHa KUIbKICTh ToauH — 210 2-i

Kinbkicte Moay:miB — 4 CemecTp:
TI/I)KHGBI/IX”I"O,ZII/IH 3-ii A-ii
JUIst IeHHO1 (hOpMU HaBYAHHS:

1-i cemecTp Jlexmii:
ayJIMTOPHUX — 3

caMOCTItHOT poOOTH cTyneHTa — 4 30 22

2-# cemecTp
ayTUTOPHUX — 3

CaMOCTIiitHOT poOOTH CTy/IeHTa — 3

[IpakTryHi (CeMiHAPCHKI):

30 22

By miacyMKoBOro KOHTPOJIIO:
1-i ceMecTp — €K3aMeH;
2-ii ceMecTp — €K3aMeH.

JlaGopaTopHi:

dopmMa MiICyMKOBOTO KOHTPOJTIO:
yCHA.

Cawmocriitna pobora:

60 46




2. META HABYAJIBHOI JIUCHUILJITHA

Meroro BuBUYEHHs HaByanbHOI guctuiuiind «Teopiss iiMoBipHOcTel i MaTemMaTuyHa
CTATHCTHUKA)» € OBOJIOJITH: OCHOBHI MOHSTTS PO BHITAJKOBI IMOJIi; WMOBIPHICTh BUIAJKOBOI IMOIIi,
BHITQ/IKOBl BEJIMYMHHM, 1X PO3MOJIIM Ta YHUCIOBI XapaKTEPUCTHUKH; OCHOBHI HMOBIPHICHI HEpIBHOCTI,
pi3HI THUMM 30DKHOCTEH BHIIQJAKOBHX BEIUYMH; BJIACTHBOCTI pI3HUX THIMIB 30DKHOCTEH Ta ix
B3a€MO3B’S30K; 3aKOH BEJIMKUX YHCEN; XapaKTepUCTU4HI (YHKI[I; TpaHUYHI TEOPEMH; BHUIAIKOBI
MPOIECH; OCHOBHI MMOHATTS 0a30BHX €JIEMEHTIB MaTeMaTHMYHOi CTAaTHCTUKU: BHOiIpKa, eMIlipuyHa
(GyHKIIS PO3MOJUTY, OCHOBHI XapaKTEPHCTHKWA BHOIPKH, CTAaTUCTHYHI OIIIHKA Ta iX BJIACTHBOCTI,
CTATHCTUYHI OI[IHKMA JIJII MAaTeMaTHYHOTO CIOAIBaHHS Ta JUCHEpCii, MOMEHTIB;, aCUMITOTHYHA
HOPMAJIBHICTh E€MITIPUYHHUX MOMEHTIB, €(QEeKTHBHI OIIHKK; HepiBHICT, Kpamepa-Pao; wMeromau
OJICpKaHHS CTaTUCTHUYHHMX OIIHOK; MOHATTS JOBIPYOTO IHTEPBATY; MOHATTS CTATUCTHUYHOI TiIMOTE3H 1
CTATUCTUYHOTO KPUTEPII0; KOPEISAIINHUHN 1 perpeciiHuii aHaTi3H.

BinnoBinHO 10 OCBITHBOI MPOrpaMH, BUBUCHHS TUCIUILIIHY crIpHsie pOpMyBaHHIO y 3100yBayiB
BUIIO1 OCBITH TAKUX KOMIETEHTHOCTEH:

3KO01. 3naTHICTh yYUTHCS 1 OBOJIOIBATH CyYaCHUMHU 3HAHHSIMH.

3K02. 3naTHIiCTh 3aCTOCOBYBATH 3HAHHS y PAKTUYHUX CUTYAITISX.

3K05. 3naTHicTh poBeIeHHs AOCTIIKEHb Ha BIAMOBITHOMY PiBHI.

3K06. 3naTHICTH 10 aOCTPAKTHOTO MHUCIICHHS, aHAJII3Y Ta CHHTE3Y.

3K07. 3naTHICTH 10 MONIYKY, 0OpoOIeHHS Ta aHami3y iH(popMaIlii 3 pi3HUX IKEpell.

3K08. 3nanHs Ta pO3yMiHHSA MIPEIMETHOI 00JacTi Ta PO3YMIiHHS MPOGECIiHOT TiSTTBHOCTI.

3K17. 3naTHicTh npuitMaTi OOTPYHTOBAHI PillICHHS.

@®KO1. 3maTHiCTP BUKOPUCTOBYBAaTH W aJanTyBaTH MaTEeMaTW4Hi TEOpii, METOAU Ta MPHHOMH

IUTSL TOBEICHHS MaTEMATHYHUX TBEPKEHb 1 TEOPEM.

@®KO02. 3naTHicTh BUKOHYBATH 3aBJIaHHs, c(HOPMYITBOBaHI y MAaTEMaTHIHIN (OpMi.

®KO03. 3parHicTh O0HMpaTH Ta 3aCTOCOBYBAaTH MaTEMaTHYHI METOAM IS PO3B’S3aHHS

NPUKIAJHUX 33734, MOJCNIIOBAaHHS, aHali3y, MPOEKTYBaHHS, KEpPYBaHHS, MPOTHO3YBaHHS,

OPUUHSTTSA PIlICHb.

®KO09. 3gaTHicTh 10 TPOBEACHHS MATEMAaTUYHOTO 1 KOMIT IOTEPHOTO MOJIETIOBAHHS, aHATI3y

Ta 00pOOKHU aHuX, OOYUCIIIOBAILHOTO €KCIIEPUMEHTY, PO3B’a3aHHs (pOpMali30BaHUX 3a/a4

3a IOTIOMOT 010 CHEIiajli30BaHUX MPOTpaMHUX 3aCc001B.

3. IEPEAYMOBH JJi1 BUBUEHHSA HABUAJIbHOI JUCIUILITHUA

IlepenymoBaMu BUBYEHHs HaBuaibHO! aucuuiuiiHnu «Teopisi iimoBipHocTell i MaTemMaTnyHa
CTATHCTHUKA) € ONIaHYBAaHHS TakuxX HaBuaiabHUX quctumiid (HJ) oceitHboi nporpamu (OID):

OK 06 — MaremaTuyHuii aHaIi3.

OK 07 — AnreOpa i aHamiTHYHA TEOMETPisl.

4. OYIKYBAHI PE3YJIbTATH HABUAHHS

BinnoBigHo 10 ocBiTHBOT nporpamMu «CHETEMM IITYYHOTO iHTeIeKTY», BUBUEHHS HAaBYAJIbHOI
JUCHUIUTIHA TOBUHHO 3a0e3MeunTd 37100yBadamMH BHUIIOiI OCBITU TaKUX MPOrPaMHUX pPe3yJIbTaTiB
HaByaHHs (ITPH):

Hudp

IIporpamui pe3y1ibTaTH HABYAHHA IIPH

BosoaitTh OCHOBHHMMH IOJOKEHHSIMH Ta METOJAMH MaTEeMaTHYHOro, KomiuiekcHoro Tta | [IPHO2
(GyHKIIOHATBHOTO aHaJli3y, JiHIMHOT anreGpu Ta Teopii Yncel, aHaITHYHOI reoMeTpii, Teopii
nudepeHLiaJbHUX PIBHAHD, 30KpeMa PIBHSAHb Y YACTUHHUX MOX1IHUX, TEOPii HMOBIPHOCTEH,
MaTeMaTHYHOI CTATUCTUKHU Ta BUMIAJKOBUX MPOIECIB, YUCETbHUMHU METO/IaMHU.

Bonoxitn meronukamMu BHOOpPY paIliOHATBHUX METOJIB Ta airoputMmiB po3s’s3anns | [IPH10
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MaTeMaTUYHUX 3aJad OINTHUMI3allii, JOCTIIKEHHs OTMepalliii, ONTHMaJIbHOTO KEpyBaHHS 1
OPUKAHATTS pillleHb, aHATI3Y TAaHUX.

BusiBnsiTH 311aTHICTH 10 CAMOHABYAHHS Ta MPOJOBKEHHS MPOQECIIHHOTO PO3BUTKY. IIPH14

VYMITH OpraHi3yBaTH BJIACHY AisUTbHICTH Ta OJCPKYBaTH pe3ysibTaT y pamkax oomexenoro| ITPHIS
qacy.

OuikyBaHi pe3yibTaTH HAaBYAHHS, SKI MOBHHHI OyTH JOCATHYTI 3700yBayaMu OCBITH  IIICIS
ornaHyBaHHs HaByaJIbHOI qucuuiutiny «Teopist iiMoBipHOCTel | MATeMaTHYHA CTATHCTHKAY:

HIudgp
ITPH

OuikyBaHi pe3yJibTATH HABYAHHS 3 JUCIHUIIIHA

3HaTH NPUHIUIK CTATUCTUYHUX MIpKYBaHb 1 MaTeMaTUYHUX JOBEAICHb: OCHOBHI moHATTA 1 | [IPH 02,
TEOpEeMH WMOBIPHOCTEH; OCHOBHI METOY 3HaXO/PKCHHS MMOBIpHOCTeH BunaakoBux moxii; | ITPH10,
OCHOBHI 3aKOHHM pO3MOIUTY OJHOBHUMIPHMX Ta OaraToBuUMipHHX BumaakoBux Benuuud; | [1PH 14
OCHOBHI IOHATTS MAaTEeMaTHYHOI CTATUCTHKH; METOAM CTATHCTHYHOIO OITUCY PE3yJIbTaTiB
CIOCTEPEXKEHBb; METOAM TMEPEBIPKH CTATUCTUYHUX TIMOTE3; €NEMEHTH Teopii Kopemsmii i
perpecii.

Bmitu 3actocoByBatM 3700yTi TEOpPEeTWYHI 3HAHHS Uil oOumcieHHs WmoipHocteit | TTPH 02,
BUIIQ/IKOBUX MOAIA Ta PI3HUX XapaKTEpPUCTHK BUIAJKOBUX BeIWYMH, BcTaHoBmoBaru | ITPH10,
TEOPETUKO-MMOBIPHICHI 3aKOHOMIPHOCTI Ta BHKOPHUCTOBYBAaTH OTpuMaHi pesymbrat uis | [1PH 14,
OOTpYHTYBaHHS MPUUHATUX PIllIeHb, CTATUCTUYHOIO aHANi3y MaTeMaTU4YHUX Mojenei, mo | [IPH15
OIKCYIOTh PEaIbHI SBUIIIA 1 TPOIIECH.

5. 3ACOBH JIATHOCTHUKH TA KPUTEPIi OIITHIOBAHHSI
PE3YJIbTATIB HABYUAHHA

MeToau HaBYaHHS

Metox mnpoONEeMHOr0 BHKJIAJCHHS MaTepialy, IOSCHIOBAIBHO-UTIOCTPATUBHUMA  METO[,
MTOIITYKOBHI METO/.

3aco0u OLiHIOBAHHS Ta METOH IEMOHCTPYBAHHS Pe3yJIbTATiB HABYAHHS
3aco0amMH OIIIHIOBaHHA Ta METOJAaMHU JIEMOHCTPYBAaHHS pE3y/IbTaTiB HABUaHHS 3 HaBYAIbHOI
TMCLUTUTIHY €:
® BUKOHAaHHS NPAaKTUYHUX 3aBJIaHb,
® MOJYJbHI KOHTPOJIbHI poOOTH;
® CEK3aMeEH.

®opMHU KOHTPOJIIO Ta KpUTepPil OLiHIOBAHHSA pe3yJIbTaTiB HABYAHHA
@®opMH TOTOYHOT'O KOHTPOJIIO: (DPOHTAIBHE ONMUTYBAHHS, BHUCTYN HAa MPAKTUYHHUX 3aHATTIAX,
BUKOHAHHA TUIIOBUX IMMPAKTUYHUX 3aBAAHb.
dopma MOJYIBHOIO KOHTPOJIIO: MHCbMOBA KOHTPOJIbHA POOOTA.
dopma MiJICYMKOBOTO CEMECTPOBOTO KOHTPOJIO: ek3ameH (3-umii cemectp), ek3ameH (4-mii
CeMecTp).

Po3noain 6aniB, siki 0oTpUMYIOTH 3100yBayi BHIIOI OcBiTH (MOAYJIb 1)
[ToTouHe orliHIOBaHHS Ta caMOCTiiHa poboTa | MoynbHa KOHTPOIbHA
poboTta

50 100

Cyma

T1 T2 T3 T4 T5 T6
9 7 7 7 11 9
T1, T2 ... — Temn




Po3noaisn 6axiB, siki oTpUMYIOTH 3100yBayi BUIIIOI OCBITH (MOIYJIb 2)

[TorouHe oriHIOBaHHS Ta caMocTiiiHa podoTa | MoaylbHa KOHTPOJIbHA Cvna
pobora Y
T1 T2 T3 T4 T5
12 8 10 10 10 50 100
T1, T2 ... — Temu

Po3noain 6aiB, siki 0oTpUMYIOTH 3100yBayi BHIIOI OcBiTH (MOAYJIb 3)

[ToTo4He OIiHIOBAHHS Ta caMOCTiliHa pob6oTa | MoysibHa KOHTPOJIbHA Cvna
poboTta Y
T1 T2 T3 T4
12 14 10 14 >0 100

T1, T2 ... — Temn

Po3noais 6aiB, siki 0oTpUMYIOTH 3100yBa4i BUIIIOL OCBIiTH (MOAY.Ib 4)

IToToune OHiHIOBaHHH Ta CaMOCTiﬁHa p060Ta MOI[y.]'IBHa KOHTpPOJIbHA C a
pobora ™
T1 T2 T3
50 100
15 15 20
T1, T2 ... — Temu
OuiHlOBaHHA OKpeMUX BH/IiB HABYAJBLHOI POOOTH 3 TMCHUIIIHA
Bua aisibHOCTI Moayas 1 Moayb 2 Moayas 3 Monayas 4
. MakcumanbHa MaxkcumanbHa MaxkcumaneH MaxkcumansH
3H06yBa‘la BHIIIO1 Kinexi KUIBKICTB R KUIBKICTB R a KUIbKICTh S a KUIBKICTh
UIBKICTh . Kinbkicth . Kinpkicts . Kinbkicts .
: Oanis Gauis Gauis GaniB
OCBITH
(cymapHa) (cymapHa) (cymapna) (cymapHa)
[TpakTUuHi 3aHATTS 6 50 5 50 4 50 3 50
MonaynbHa
4 1 50 1 50 1 50 1 50
KOHTPOJIbHA p060Ta
Pa3zom 100 100 100 100

KpuTepii oniHIOBaHHS MOYJIbHOI KOHTPOJILHOI p000TH

Marepiann KOXXHOTO MOJIYJs, SKHH 3100yBaui BHIIOI OCBITM TOBHMHHI 3acCBOITH IPOTATOM
CEeMEeCTpY, BUHOCUTBCSI Ha MOJYJIbHY KOHTPOJIbHY poOOTY.

MopynbHa KOHTpOJIbHA POOOTa CKJIAJAETHCS 13 9-0X TEOPETUYHUX TNHUTaHb, KOXKHE 3 SKHUX
owiHIeThCs B 10 Oais.

Cymaphna ominka (Big 0 mo 100 GayiB) BHCTaBISETHCS y BIAOMICTH MOJAYJIBHOIO KOHTPOJIO.
Monysb 3apaxoByeThCsl, SIKIIO CyMapHUi 0an ckianae He MeHule 60 6ais.

Kpurepii oniHIOBaHHS MIICYyMKOBOI0 CEMECTPOBOI0 KOHTPOJIIO

Ex3amenaniiina wmeroamka ouiHWBaHHA. 3a pe3yabTaTaMH  MOJYIBHUX  KOHTPOJIB
BH3HAYAETHCS TIACYMKOBAa MOJyJIbHA OIlIHKA. [liACyMKOBa MOJyJlbHA OIlIHKA BHU3HAYAETHCSA SIK
cepeaHboapu(METUYHE 3HAYCHHS JBOX MOAYTiB. Ex3ameHarliiiHa OIliHKa BHU3HAYA€THCS B 3aJICKHOCTI
BiJI pelTHHTOBOTO Oaiy, abo OasiB 3a eK3aMeH.

Jlo cknanaHHs €K3aMEHY JOMYCKalThCs 37100yBayi BUIIOI OCBITH, Y SIKUX IiJCYMKOBa MOJYyJIbHA
OIIIHKA 32 CEMECTp CTAaHOBUTH HE MeHIe 35.

3m00yBay BUIIOi OCBITH, MiACYMKOBAa MOJyJdbHAa OIliHKa skoro ckimamae Bim 0 mo 34 Oamis,
3000B’sI3aHUI MMOKPAIIUTH 11 JIO MOYATKY MiJCYyMKOBOT'O CEMECTPOBOTO KOHTPOJIIO i Yac depryBaHHS




BHUKJIaJjaua Ha Kadenpi y CTPOKH, BH3HAYCHI BUKIAJAaueM IUCIHUIUTIHM Ta TOTOKEHI JeKaHaTOM
¢dakynpTery. B IpoTHIIC)KHOMY BHITaIKY, 3100yBad HE TOMYCKAETHCS 10 CK3aMCHY.

Ex3amMen 3 HaBUalIbHOI MUCHUILTIHM 37400yBad BHINOI OCBITH MOXE HE CKIIAJaTH, SIKIIO BiH
YCHIITHO TPOWIIOB YCI MOJIYJIBHI KOHTPOJII Ta HOTO BIIAINITOBYE IiJCYyMKOBa MOJyJIbHA OIIIHKA.
3m00yBayi BUIIOi OCBITH, MiJICYMKOBAa MOJyJIbHA OIliHKa SKHX CTaHOBHTH Big 35 mo 59, ex3ameH
CKJIaJIal0Th OOOB’SI3KOBO. 3700yBady OCBITH MOXKE IIJIBUIMUTH Ha €K3aMEHI PEUTHHTOBHM Oaj, mpwu
IOMY, 32 pe3yJIbTaTaMH CKJIaJIaHHs €K3aMEHY OIIHKa He MOXe OyTH MEHIIA 3a MiJICYMKOBY MOJIYJIbHY
OIIHKY, SIKY BiH OTPUMaB 3a pe3y/IbTaTaMHi MOJYJIBHHX KOHTPOJIIB.

Ex3amen mpoBoauThes B ycHiM ¢opMi. Ex3aMeHariiiHuii Oi1eT CKIaIaeThes 3 IBOX TEOPETHIHUX
MUTaHb Ta JBOX MPAKTHYHUX 3aBJaHb. OIIHIOBAHHS Pe3yJIbTaTiB HaBYAHHS HA €K3aMEHY 3/IHCHIOEThCS
3a 100-0a1bHOI0 MIKAJIOI0.

Tabauus BiAMOBIIHOCTI OLIHOK 32 PI3HMMH IKAJAMM OI[iIHIOBAHHS

Cyma Gauis 3a BCi OuiHka O1iHKa 3a HAlllOHAJIBHO HIKAJIOK
BUJIM HAaBYAJILHOT ECTS
,I[iﬂJ'II)HOCTi IJIs1 €K3aMCHY AJI 3a]1IKy
90-100 A BIZIMIHHO
82-89 B 106pe
74-81 C p
64-73 D SATOBIILHO 3apaxoBaHO
JIOBUIBH
60-63 E
) ) HE3apaxOBaHo 3
HE3aI0BLIIBHO 3 MOKJIUBICTIO P .
35-59 FX MOKJIABICTIO
MTOBTOPHOTO CKJIaIaHHS
MMOBTOPHOT'O CKJIQIaHHS
) HE3apaxOoBaHo 3
HE3aJ0BUIBHO 3 000B’ I3KOBUM o 60E’H3KOBHM
0-34 F MOBTOPHUM BHBUYCHHSM
— MTOBTOPHUM BHUBYCHHSM
IUCHAIUIIHA

Kpurepiii oniHIOBaHHA MiACYMKOBOI0 KOHTPOJIIO 3 M CHMILIIHA

— «BigminHo» (90-100 6aniB, A) 3acIyroBye CTYACHT, SIKMil BUSIBHB BceOiuHE i TIMOOKE 3HAHHS
IIPOrpaMoBOro MaTepialdy, BMIHHS BUIbHO BHUKOHYBAaTH 3aBJaHHs, INependadeHi Mporpamoro, 3acBOIB
OCHOBHY 1 O3HallOMHBCS 3 JOJaTKOBOIO JIITEPAaTypOIO, PO3yMi€ B3a€MO3B’SI30K TOJIOBHHMX IOHSThH
JTUCIUTUIIHY Ta X 3HAYCHHS JJ11 MalOyTHROT npodecii;

— «mobpe» (82-89 0OaaiB, B) 3acnyroBye CTyAeHT, SKHii BUSBHB IOBHE 3HAHHS IPOTPAMHOIO
MaTepiay, YCIHIIIHO BHUKOHYE IependadeHi IporpaMoro 3aBJaHHs, 3aCBOIB OCHOBHY JITEpaTypy
PEKOMEHI0BaHy NPOTpaMol0, BUSBUB CHCTEMAaTHYHMH XapakTep 3HaHb 3 AMCLUIUIIH 1 37aTHU 110
CaMOCTIMHOTO JIOTIOBHEHHSI, aJie TiJ] Yac BiAMOBI/l TOMYyCTUB JESIKI HETOYHOCTI;

— «mo6pe» (74-81 6aa, C) 3aciyroBye CTyAEHT, 1[0 BUSBHUB HE I[IIKOM MOBHE 3HAHHS MPOIPAMHOTO
Marepiany, HE 3aBXIW YCHIIIHO BUKOHYE TepeadaueHl MpOrpaMol0 3aBlIaHHs, YaCTKOBO 3aCBOIB
OCHOBHY JITeparypy, PEKOMEHJIOBaHy NpOrpaMol0, BHUSBHUB HE CHCTEMAaTHUYHMH XapakTep 3HaHb 3
JUCIUTUIIH 1 HE 3aBXAM 3JaTHUM 10 X CaMOCTIMHOTO TOMOBHEHHS 1 Mij] Yyac BIAMOBII JOIMYCKA€E ACsKi
HETOYHOCTI;

— «3anoBinbHO» (64-73 6aam, D) 3aciayroBye CTYACHT, IO BUSBUB 3HAHHS OCHOBHOTO MPOTPaMHOIO
Mmatepiay B 00cs3i, HEOOX1THOMY JUIsl TTOAAJIBIIOT0 HaBYaHHS Ta MaOyTHHOI poOoTH 3a mpodeciero,
BMi€ BHMKOHYBaTH 3aBJaHHS, MepeidayeHi Hporpamoro, 3HalloMHH 3 OCHOBHOK PEKOMEHJIO0BAaHOIO
JiTepatyporo. SIK mpaBmilo, JaHa OIIHKA BHCTABIISETHCS CTYJEHTaM, IO JONMYCTHJIM TOMWJIKH Y
BIJIMOBI/II HA 3aJiKy YM €K3aMEeHI Ta MPU BUKOHAHHI 3aIKOBUX a00 €K3aMEHAIIMHUX 3aB/IaHb, ajlie sKi
BOJIOJIIFOTH HEOOX1AHUMU 3HAHHSAMU JJIS1 X YCYHEHHS 3a JOTIOMOT'0l0 BHKJIa/1aua;

— «3an0BiiIbHO» (60-63 0aniB, E) 3aciyroBye CTyAeHT, IO BHUSBUB YaCTKOBE 3HAHHS OCHOBHOT'O
IPOrpamMoBOro MaTtepianxy B 00cs31, HEOOX1THOMY JUIsl TOAAJIBIIOT0 HaBYaHHS Ta MallOyTHBOT poboTH 3a

7



npodeciero, HE 3aBXKAM BMi€ BHUKOHYBAaTH 3aBIaHHs, NepeadadeHi Mporpamoro, 3HailoMuil Juiie
YaCTKOBO 3 OCHOBHOIO PEKOMEHJIOBAHOIO JIITEPaTypolo. Sk MpaBWiio, JaHa OILiHKA BUCTABISETHCS
CTYJCHTaM, IO AOMYCTHJIX TpyOl MOMHIKH Yy BIAMOBiAI Ha 3aJiKy 4YM €K3aMEHI Ta MPH BUKOHAHHI
3aJiKOBMX a00 ek3aMeHalliliHMX 3aBJaHb, ajie K1 YaCTKOBO BOJIOMIIOTHE HEOOXI1THUMM 3HAHHAMHM I iX
YCYHEHHS 32 JOIIOMOTOI0 BHKJIaJaya.

— «He3a10BiIbHO» (35-59 6aJjiB, FX) BUCTaBIA€THCS CTYIEHTY, SIKHH BUSBUB CYTTEBI MPOTAIIMHU B
3HAHHAX OCHOBHOTO TMPOTPAMOBOTO Marepiany, JONYCTUB MPHUHIMIIOBI IOMIUIKH Y BUKOHAHHI
nependadyeHux Mporpamoro 3aB/iaHb.

— «He3a10BIbHO» (0-34 6ajiB, F) BUCTaBISETHCS CTYACHTY KOJIU NPOTATOM CEMECTPY BiH JIOIYCTUB
rpy0l HOMWIKH y BUKOHAHHI TIepe10auyeHuX MporpaMoro 3aB/IaHb.

6. IIPOI'PAMA HABYAJIBHOI JUCIATLJITHA

6.1 3micT HABYAJBLHOI AMCHUILTIHA
Monyas 1.

Tema 1. IIpenver i MeTonam Teopii WMoBipHOCTEH. BuKopucTaHHS WMOBIPHICHMX METOJIB B HayIli,
TexHili, ekoHoMilli. CTOXaCTHYHMIA €KCIICPUMEHT, BHITQJIKOBI MO, MPOCTIp eJIEMEHTapHUX MOIiH,
ainredpa i1 c-ayredpa moxii. YacTora HaCTaHHS TOii, CTATUCTHYHE O3HAYEHHsS WMoBipHOCTI. Kimacuune
O3Ha4YeHHs KMOBIpHOCTI. ['eoMeTprUUHI HMOBIPHOCTI.

Tema 2. AxkciomarndHe oO3HaueHHs HMOBIpHOCTI (akciomu Koimoroposa), HaCIiJIKH 13 aKCiOM.
ImoBipricHu# npoctip. Teopema nonaBanHs WMoBipHOCTEH. Teopema po HenepepBHICTh TMOBIPHOCTI.
Tema 3. YMoBHI HMmoBipHOCTI. Teopema MHOXEHHS HMOBIpHOCTEH. 3anekHi 1 He3alexXHl MOl
®opmyna noBHoi MoBipHOCTI. Popmynu Baiieca.

Tema 4. Cxema bepHysii, HailiMOBipHiImIe 4YMCIO HacTaHHS moxii. ['paHuuYHi TeopemMu B cxemi
bepnymi: Teopema Ilyacona, okaabHa TpaHUYHA TeOpeMa, iHTErpajibHa rpaHU4YHa Teopema Jlamaca.
Hacniaxu. [ToHATTS PO OLIHKY BiIXWUJICHb YaCTOTH BiJ KMOBIPHOCTI.

Tema 5. BumaakoBi BeTUYMHU SK BUMIpHI (QYHKIIT HA TIPOCTOPI €IEMEHTApHUX IMOAIN, iX PO3MOALIH.
@OyHKIS pO3MOJUTY BHIAAKOBOI BEJIMYMHM, BIACTUBOCTI. JIMCKpeTHI 1 HemepepBHI BHUIAJIKOBI
BEJIMYMHM, MIUTBHICTD PO3MOALITY BUIAIKOBOI BeHuuHH. Tpu THmM posnonairiB. KoHkpeTHi po3noainu
BUIMAJKOBUX BEIWYHH: OIHOMHUN po3moaul, posnonin IlyacoHa, reoMeTpUYHHI PO3MOILT,
rinepreoMeTpuyHUi, MOKAa3HUKOBUM, PIBHOMIpHMHM 1 HOpManbHUN po3noaitu. Po3moginu neskux
(GyHKIIIH BiJ] BUTIAJKOBUX BEJIUYHH.

Tema 6. Bumankosuii BekTop. @YHKIIS PO3MOAUTY BHUIIAJKOBOTO BEKTOpA, IIUIBHICTH PO3MOJALTY
BUIIAJJKOBOTO BEKTOpa. MHOTOBUMIpHI AMCKPETHI BHIIAJKOBI BeIMYMHU. Hes3anexHi BUMAAKOBI
BenuuuHU. Posmoain ¢QyHkumii Bix BekTopHUX BenuuuH. CymMHM BUINQJKOBHX BEJIMYMH, 3rOpTKa
po3noniniB. Po3noain no0yTky, 4acTku, BUMagkoBuxX BenudyuH. Poznoninu , Cteronenta, dimepa.

Monyas 2.

Tema 1. YucnoBi XapakTepUCTHKH BUINAJKOBUX BEIWYMH. MaTeMaTW4HE CIOAIBaHHS BUIMAJIKOBHX
BEJIMYMH, BIACTHBOCTI. Jlucriepcis BHIaaKoBOi BedwMuumHH. Mona, MmemiaHa. MOMEHTH BHUIIAJKOBUX
BennunH. HepiBHicTs JlsmynoBa. HepiBHicTs UeOumosa. KopensiiiiHa MaTpuiis BUIIaKOBOTO BEKTOPA,
KOe(ILIeHT KOpeysmii IBOX BHIAJKOBUX BEIMYMH. YMOBHI pO3MNOAUIM. YMOBHE MaTeMaTH4YHE
CMOIBaHHS, BUMAJ0K HOPMAJILHOTO PO3MOALTY.



Tema 2. 30DKHICTH TMOCIIJOBHOCTI BHIIQJKOBHUX BEIMYMH 3a HMOBIpHICTIO, 3 IiMOBipHicTIO 1, B
CEpEeTHhOMY KBaIPaTUYHOMY, 32 po3moiioM. CIiBBITHONMIEHHS MK TUTIaMU 301)KHOCTEH.

Tema 3. 3akon Benmukux unces. Teopemu Yebumona, beprysrn. HepiBaicte KosnmMoroposa, mocuieHuii
3aKOH BEJIMKHX YHUCell, Teopema bopensi.

Tema 4. Xapakrepuctuuni ¢yskumii, ix BiaactuBocti. @opmynu obGepHeHHs. ['paHHuYHI TeopemMH I
xapakTepucTHYHuX (yHkii. Cnaba 30DKHICTE pPO3MOAUITIB 1 1i  EKBIBAJIEHTHICTh 301KHOCTI
XapaKTePUCTHYHHUX (PYHKIIH.

Tema 5. llentpanbHa rpannyHa Teopema, ymoBa JlingepOepra ii iMoBipHicHMI cmucia. Teopema
Jlinpe6epra. LII'T mns mocaigoBHoCcTi cepiid. LII'T ans ogHaKoBO pO3MOIUICHUX BHMAJAKOBUX BEJIMYMH.
Teopema JlanyHnoBa , sik Hacmigok i3 Teopemu JlinpepOepra. I'patuacti posnoainu. JlokanpHa rpaHn4Ha
Teopema I TpaTdacTuX po3noiiaiB. [IoHATTS mpo TpaHWYHI 3aKOHM BIAMIHHI BiJ HOPMAaJbHOTO,
0Ee3MEKHO MOMUIBHI, CTIHKI 3aKOHH.

Monyas 3.

Tema 1. BubipkoBuii metoa B cratuctuili. Bubipka, BapiamiitHuii psi, eMiipu4Ha GyHKIS pO3MOILTY.
Teopema ['nmiBeHKO 5K 3aCTOCYBaHHS 3aKOHY BeNUKHX 4ncen. Teopema Kommoroposa (6e3 moBeneHHs).
OcHoBHI BHOIpKOBI XapaKTEPUCTUKH, ACUMITOTUYHA HOPMAIIbHICTh BUOIPKOBUX MOMEHTIB.

Tema 2. CtaTUCTHYHI OL[IHKM MapaMeTpiB po3noainy. HesmimeHicTs oniHku. CIpOMOMKHICTh OLIHKH.
EdextuBHicTs ominku, HepiBHOCTh Kpamepa-Pao. Mertoq MOMEHTIB, METOJ MaKCHMAaJbHOI
MPaBIOTOIIOHOCTI OJIep>KaHHS OIIHOK.

Tema 3. IurepBanbHe OIIHIOBaHHS MapaMmeTpiB posnoxainy. JloBipyi iHTepBanu uis WMOBIPHOCTI,
JOBipYi iIHTEpBAIN AJISl TTAPAMETPIB HOPMAIBHOTO PO3TIOALITY.

Tema 4. IlepeBipka CTaTUCTHYHHUX TillOTE3, KPUTUYHA OOIACTh, PiBEHb 3Ha4ymocTti. Kpurepii s
NEePEeBIPKU BIJIMOBITHOCTI pe3ysbTaTiB JOCIIAY 13 TEOPETUUYHHUMHM TilIOTE€3aMHU PO BUIJIST PO3MOALTY:
kputepiit Konmoroposa, kputepiit  (Ilipcona). [lepeBipka rimote3 npo iimoBipHocTi. [lepeBipka rinores
PO PIBHICTh MAaT€MaTUYHMX CIOJIBaHb JBOX HOPMaJbHHX BMIIQJKOBHMX BelIW4MH. [lepeBipka rimores
PO PIBHICTh AUCIIEPCiH IBOX HOPMAJIbHUX BUIIAIKOBUX BeslW4MH. [lepeBipka rinore3 npo 0JHOPIIHICTh
BUOIPOK, PO HE3aJIeKHICTh BUIAKOBUX BEJIMYMH. balieciBChKU MiIX1]1 10 pO3Pi3HIOBAHHS T1IIOTE3.

Monyas 4.

Tema 1. Kopensauiiiauii 1 perpeciinuii aHanizu. BuOipkoBuil koeillieHT Kopesnsiii, JiHiiHa perpecis.
Merton HaliMeHIINX KBajpaTiB 3HAXO/PKEHHS NapaMmeTpiB piBHSAHHS perpecii. HeminiiiHa perpecis.
[ToHATTS PO MHOXXUHHY PErpecito.

Tema 2. Jlanmrorn MapkoBa. OgHOpIHI JIAHIIOTH, €proJuvyHa Teopema Mapkosa.

Tema 3. Bumankosi mpouecu, CKIHYEHHO-BUMIPHI PO3MOJLIM BHIIAJKOBOTO TPOIECY, MOMEHTHI
¢bynkuii, kimacudikamis mnponeciB. [lponecu 3 He3aneXHUMH TNpupocTamu, mpouecu Ilyacona,
BinepiBcbkuil mpouec. CrauioHapHi mnpoliecd. BusHaueHHST MapKOBCBKOTO IpOLECYy 3 HEMepepBHUM
gacoM. PiBHssHHS KonmoropoBsa, 3acTocyBaHHs 10 33Jja4 MacoBOTO 0OCIIyTOBYBaHHSI.



6.2 CTpyKTypa HAaBYAJIbHOI AUCHUIIIHA

HazBu 3MicTOBUX MOJTYJIIB 1 TEM

Kinexicts ronua

dopma HaBUYAHHS: A€HHA

Ycroro

y TOMY YHCITI

JIEKIIiT

MPaKTHYHI

naboparopHi

IHIUBITY

aJIb

Ha poboTa

(R

CaMOCTIHMHAa

pobota

3-ii cemecTp

Moayas 1

Tema 1. Ilpeamer i MeTo U TeOpii HIMOBIPHOCTEH.
BukopucranHs WMOBIpHICHMX METOJIIB B Haylli,
TeXHilli, eKOHOMIIi. CTOXaCTUYHHUI €KCIIEPUMEHT,
BHITQJIKOBI 11011, TPOCTIp €JIEMEHTapHHUX IO,
anrebpa 1 c-anrebpa moxiii Yacrora HacTaHHS
MoAil, CTaTHCTMYHE  O3HAYCHHS HMOBIPHOCTI.
Knacuune o3nayenHs imMoBipHocTi. ['eomerpuuni
HMOBIPHOCTI.

14

Tema 2. AkcioMaTHYHE O3HAYEHHS HMOBIPHOCTI
(akciomn KomnMoropoBa), HacmiK# i3 akciom.
ImoBipHiCcHUH IPOCTIp. Teopema po
HEIePEPBHICTh KMOBIPHOCTI.

10

Tema 3. VYMoBHI #moBipHOCTI. Teopema
MHOXXEHHS HMOBIpHOCTEH. 3anexHi 1 He3alexKHI
nonii. ®opmyna nmoBHOI HMOBipHOCTI. Popmynu
baiieca.

12

Tema 4. Cxema bepnyiii, HalliMOBIpHillIe YHCIIO
HacTaHHs moxil. I'paHnyHl TeopemMu B cxemi
bepnymni: Teopema Ilyacona, mokanbHa TpaHUYHA
TeopeMa, IHTerpaJlbHa TpaHWUYHA  TeopeMa
Jlanmaca. Hacmigku. IloHATTS Tpo  OLIHKH
BIJIXMJICHb YaCTOTH BiJl HUMOBIPHOCTI.

12

Tema 5. BunaakoBi BeJIWYMHM $K BHMIpHI
¢yHKLIi Ha MPOCTOpl eJeMEeHTapHUX MO, ix
posnoniny. DyHKUIST PO3NOAULY  BHIIAJKOBOI
BEJIMYMHM, BIACTUBOCTI. JIMCKpeTHI 1 HemepepBHi
BUITAJIKOBl ~ BEJMYUHU, IIUIBHICTH PO3MOILITY
BUNA/IKOBOI BENWYMHU. TpH THUIU PpPO3MOJILIIB.
KoHkpeTHI po3mojiii BUMNAAKOBUX  BEJIHMYUH:
OiHOMHMI  po3moain,  posnoxain  Ilyacona,
FEOMETPUYHUN  PO3MOALUI, TiNepreoMeTpuyHmi,
NOKa3HUKOBUH, pPIBHOMIpHUH 1 HOpPMaJbHHUI
posnoaum. Posmominmu  geskux  QyHKIIA  Bif
BUIA/IKOBUX BEJIMYHH.

Tema 6. BumankoBuit Bektop. DyHKIIsA
pPO3MOJTY BHUMAJKOBOTO BEKTOpa, UIUIBHICTH
PO3MOALTY BUIIAJAKOBOTO BEKTOpa. MHOTOBHMIpHI
JUCKPETHI BHIMAJKOBI BenuuMHHU. HesanexHi

10




BUITAJIKOBI BeNMMuuMHU. Posmomin ¢GyHKmii Binx
BEKTOPHHX BennunH. CyMH  BUNAJKOBHX
BEJIMYMH, 3TOPTKa po3MoaiIiB. Po3noain 100yTKy,
YaCTKH, BHIAJAKOBUX BeauuyuH. Posmominum
Crpronenta, dimepa.

Pa3om 3a moayanb

64

16

16

32

Moayas 2

Tema 1. YncioBi XapaKTepUCTUKH BHITAJIKOBUX
BEIMYMH. MaTeMaTHyHe CIOJIIBaHHS BUTIAJIKOBHX
BEJIMYMH, BJAacTUBOCTI. Jlucmepcis BHUMAAKOBOI
BCIIMYHMHU. Mona, MeziaHa. MowmenTtu
BUMAJKOBUX BenuuuH. HepiBHicTh JlAmyHoBa.
HepiBuicte Yebumona. Kopensmiiina wmarpuis
BUITAJIKOBOTO BEKTOpa, KOE(IMIEHT KOPEesIii
JIBOX BUMAJKOBUX BEIMYUH. YMOBHI PO3MOJILIH.
YMOBHe MaTeMaTH4HE CHOJIBaHHSA, BHUIAJ0K
HOPMaJILHOTO PO3TIOILTY.

16

Tema 2. 301KHICTh IOCIIZOBHOCTI BHIIaJKOBHUX
BEJIMYMH 32 HMOBIipHICTIO, 3 ¥iMOBipHicTIO 1, B
cepenqHboMy, 3a posnonioM. CHiBBIIHOIICHHS
Mix Trramu 30ikHOCTel. Jlema bopensa-Kanreri.

Tema 3. 3akoH Benukux uyucend. Teopemu
Yebumona, bepnymmi. Hepisuicts Konmoroposa.
[TocuneHnuii 3akOH BEJIMKUX YHUCEN, TeopeMa
bopeus.

Tema 4. XapaktepucTuuHni  QyHKmii, ix
BiactuBocTi. Popmymu oOepHeHHs. ['paHuyHi
TEOpeMU ISl XapakTepucTUuHux QyHkuin. Crnaba
30DKHICT, PO3MOAUTIB 1 i EKBIBaJCHTHICTH
301KHOCTI XapaKTePUCTUUHUX (YHKIIIH.

14

Tema 5. lleHTpanbHa TrpaHUYHA TEOpEMA,
ymoBa JlingepOepra ii iMOBIpHICHUH CMHCIL.
Teopema Jlinmebepra. LI'T ans mocmigoBHOCTI
cepii. II'T ans 0AHAKOBO  PO3MOJUIEHUX
BUIIAIKOBUX BennuuH. Teopema JlamyHoBa, sk
Hachmigok 13 Tteopemu JlingepOepra. I'paruacti
posmoxinu. JlokanmbHa TpaHWUYHA TeopeMa JUIs
rpaTdyacTux posnofiniB. IToHATTS mpo rpaHuyHI
3aKOHM BIJIMIHHI BIJl HOPMAaJIbHOTO, O€3MEXKHO
MOIIBHI, CTIHKI 3aKOHHU.

10

Pa3om 3a moayJib

56

14

14

28

Pa3om 3a 3-ii cemecTp

120

30

30

60

4-ii cemecTp

Moayas 3

Tema 1. BubipkoBuii MeToq B CTaTUCTHIIL.
BuGipka, BapiauiiHuil psan, emmipuyHa (QyHKIS
posnoainy. Teopema ['NiBEHKO SK 3aCTOCYBaHHS
3aKOHy Benwkux uucen. Teopema Kommoroposa
(6e3 JTIOBEJICHHS ). OcHOBHI BHUOIPKOBI
XapaKTEPUCTHKHN, ACHMITOTHYHA HOPMAJBHICTh

12

11




BHOIPKOBHX MOMEHTIB.

Tema 2. CraTucTHYHI OIIHKM TapaMeTpiB
posnoairy. HescyHenictp orminku. CipoMOXXKHICTh
oumiHkd. EQeKTuBHICTH  OIIIHKH, HEPIBHOCTH
Kpamepa-Pao. MeTon  MOMEHTIB, METOJ
MaKCHUMaJIbHOI ~ MPaBIONOAIOHOCTI  OJepKaHHS
OLIIHOK.

12

Tema 3. InTepBanbHE OIIHIOBaHHS HapaMeTpiB
po3noauty. JloBipui iHTEepBanM AJjii WMOBIPHOCTI,
JIOBipYi 1HTEpBAJIM JJIs apaMeTpiB HOPMAIBHOTO
PO3MOALTY.

Tema 4. IlepeBipka CTaTUCTUYHHX TiMOTE3,
KpUTHYHA 00JIacTh, piBeHb 3HauUymocTi. Kpurepii
JUIs  TIEPeBIPKM  BIATOBIAHOCTI  pe3yJbTaTiB
JOCITITY 13 TEOPETUYHUMHU TIMTOTE3aMH PO BHUTJIS
po3noainy: kpurepiii KommoropoBa, kputepiid
3roau (ITipcona). IlepeBipka rimoTe3 Mpo
iimoBipHOcTi. IlepeBipka rimore3 mpo piBHICTH
MaTeMaTHYHUX CIOJiBaHb JIBOX HOPMAJIbHUX
BUIAJKOBUX BeMWYMH. llepeBipka TimoTe3 mpo
PIBHICTh JUcIepcii JIBOX HOPMAaJIbHHX
BUIIAJIKOBUX Benu4MH. llepeBipka rimore3 mpo
OJIHOPIAHICT, ~ BHOIPOK, TIPO  HE3AICKHICTh
BUIIAJKOBUX BEJIWYMH. balleciBCBKHAM IMAXix 10
PO3PI3HIOBAHHS TIMOTE3.

16

Pa3om 3a moayJib

48

12

12

24

Monayas 4

Tema 16. Kopensuiiauii 1 perpeciiiuii  aHaji3u.
BubipkoBuii  koedimieHT Kopensmii, JiHiHA
perpecis.  Merox  HallMEHIIUX  KBaJpaTiB
3HaXO/KEHHSI TIapaMeTpiB pIBHSHHS perpecii.
Heniniitna perpecis. IIOHATTS 1po MHOXUHHY
perpeciro.

16

Tema 17. Jlanmorn MapkoBa. OjHopiaHi
JIAHIIOTH, eproJuyHa Teopema Mapkosa.

Tema 18. BunankoBi mnpouecu, CKIHYEHHO-
BUMIpPHI  PO3MOJUIM  BHIIQJIKOBOIO  IPOLECY,
MOMEHTHI  QyHKLIi, KiIacudikalisi MpoIECiB.
[Ipomecn 3 He3aJIeKHUMH MPHPOCTAMH, MPOIECH
[Tyacona, BinepiBcbkuii mnpouec. CrarioHapHi
npouecu. BusHaueHHS MapKOBCHKOTO IIPOIECY 3
HernepepBHUM 4vacoM. PiBHsHHS Konmoroposa,
3aCTOCYBaHHS bi (o) 3amaq MacoBOT'O
00CIIyrOByBaHHSI.

18

10

Pa3om 3a moayJb

42

10

10

22

Pa3om 3a 4-ii cemecTp

90

22

22

46

Pa3om 3a pik

210

52

52

106

12




6.3 TeMn NPaKTHYHUX 3aHATH

3/

Hassa temu

Kinekicts
TOIUH

3-ii cemecTp

IIpenmer 1 wMerogm  Teopii  ¥iMoBipHOCTEH.  BukopucraHHs
WMOBIpHICHMX METOJIIB B HayIll, TeXHill, eKOHOMIIll. CTOXacTHYHUI
eKCIIepUMEHT, BUIAJAKOBI MOAil, TMPOCTIp  eNEeMEHTapHUX IO,
anrebpa 1 c-anrebpa moxiii Yactora HAcTaHHS MOAIl, CTATUCTUYHE
o3HaueHHs WMoBipHOCcTi. Kiacuyne o3HaueHHS  HMOBIPHOCTI.
I'eomeTpryHi HMOBIPHOCTI.

4

AkcioMaTtuyHe oO3HA4eHHs #MoBipHOCTI  (akciomu Kommoropoga),
Hachmigku 13 akcioM. ImoBipHicHui mpoctip. Teopema mpo
HENepPEPBHICTh HMOBIPHOCTI.

YMOBHI #iMoOBipHOCTI. Teopema MHOKEHHsI HWMOBIPHOCTEH. 3ayiexHi 1
HesanexHi noxaii. opmyna noBHoi WMoBipHOCTI. Dopmynu baiieca.

Cxema bepnymni, HaifliMOBipHilIe yucio HactaHHg noxii. ['pannyni
teopeMu B cxeMi bepuyini: teopema Ilyacona, JiokaapbHa TpaHUYHA
Teopema, IHTerpaJibHa rpaHu4Ha Teopema Jlamumaca. Hacmigkwu.
IToHSTTSI PO OIIHKY BIIXHUJICHb YaCTOTHU BiJl HMOBIPHOCTI.

BumnankoBi BenTU4MHU K BUMIpHI (QYHKIIIT Ha TPOCTOP1 eIeMEHTapHUX
nofid, iXx posmoxainu. DYyHKHiS PO3MOALTY BHITAJKOBOI BEITHMYUHH,
BIIACTUBOCTI. JIMCKpeTHI 1 HemepepBHI BHUIIAIKOBI  BEJIWYUHHU,
IIUTBHICTh PO3MOUTY BHUITAJKOBOI BETHMYMHHU. TpH THUIU PO3MOJILTIB.
KoHKpeTHI po3MoJiau BUITAJIKOBUX BEJIMYMH: OIHOMHHH PO3IOILI,
posmoxin Ilyacona, reoMeTpuYHU pPO3MONLT, TiMEPreOMETPUYHUH,
MMOKa3HUKOBHM, PIBHOMIPHHH 1 HOpMalbHMH po3noaiau. Posmominu
NEeSKUX (QYHKINH BiJI BUITAJKOBUX BEJIMYMH.

BunaakoBuii BekTop. DyHKINSI PO3MOAUTY BHIIQIKOBOTO BEKTOpA,
UIUIBHICTh ~ PO3MOAUTY  BHIIAJKOBOTO  BEKTOpa. MHOTOBUMIpHIi
JUCKPETHI BUITAJIKOBI BeMMYMHU. HesanmexHi BUIMAIKOBI BEIMYHHHU.
Posmoxpin ¢ynkuii Big BekTopHHX  BenuuMH. CyMH BHMaJKOBHUX
BEJIMYUH, 3TOpTKa po3nonimiB. Posmomin  A00yTKy, 4YacTKH,
BUIMAIKOBUX BenuunH. Posnoainu , CteronenTa, dimepa.

UucnoBi  XapaKTepUCTHKH BHITAJKOBHX BEJIMYMH. MaremMaTHyHe
CMOAIBaHHA  BUMAJKOBMX  BEJIMYMH, BiacTuUBocTi.  Jlucmepcis
BUMAIKOBOI BeMWYMHU. Moja, Memiana. MOMEHTH BHIAJIKOBUX
BenuunH. HepiBHicTs JIsimynoBa. HepiBHicts UeOummona. Kopensiiiina
MaTpUllsl BUIIAJKOBOTO BEKTOpa, KOEQILIEHT Kopenudmii JBOX
BUMA/IKOBUX BEIMYUH. YMOBHI pO3MOAUTH. YMOBHE MaTeMaTU4HE
CTIOZIBaHHS, BUMAJOK HOPMAJILHOTO PO3IIO/ITY.

301KHICTh TOCITIJOBHOCTI BUMAJAKOBUX BEIUYMH 32 MMOBIPHICTIO, 3
HMOBIpHICTIO 1, B cepelHbOMY, 3a po3noauioM. CriBBIIHOLIEHHS MIXK
tunamu 30kHocTel. Jlema bopens-Kanreni.

3akoH Benukux yucen. Teopemu Yebumosa, bepnysmii. HepiBHicTh
Konmoroposa. [locuiieHunii 3ak0H BENMKHUX 4Kcel, Teopema bopers.

10

XapakTepucTuuHi QyHKIII, iX BiactuBocTi. dopmynu oOGepHEHHS.
I'pannyHi TeopeMu A7 XapakTepucTUUHUX QyHKIiH. Cnaba 301KHICTD
po3moniIiB 1 11 €eKBIBaJIEHTHICTh 301KHOCTI XapaKTEPUCTUYHHX

(byHKIIH.

11

LenTpanpHa rpaHu4Ha TeopeMa, ymoBa JlinaepOepra i iMOBIpHICHUIA
cmuci. Teopema Jlinge6epra. LII'T nyst mocmimoBHocTi cepiit. HI'T nns

13




OJTHAKOBO PO3MOJIICHUX BUIAJAKOBHX BenuunH. Teopema JlsmyHoBa,
AK Hachmigok i3 Tteopemu JliHnmepOepra. I'pardacti posmoainu.
JlokarpHa TpaHWYHA TEOpeMa JUIs TrpaTdacTuX po3moiimiB. [loHSATTS
PO TPAaHUYHI 3aKOHU BiIMIHHI BiJl HOPMaJIbHOTO, O€3MEXKHO MOILIbHI,
CTiIKi 3aKOHHU.

4-i1 cemecTp

12

BubipkoBuit meton B cratucTtuili.  Bubipka, BapiamiiiHUN ps,
emmipuyHa QyHkiis posmoairy. Teopema [MiBeHKO SK 3aCTOCYBaHHS
3akoHy Benukux uucell. Teopema Kommoropoa (0e3 moBemeHH:).
OcHOBHI BHOIPKOBI XapaKTEpUCTHKH, ACHUMIITOTUYHA HOPMAaJIbHICTh
BHOIPKOBMX MOMEHTIB.

13

CratucTU4HI OLIHKMA HapameTpiB po3moairy. He3cyHeHICTh OLiHKH.
CnpoMOXHICTh OIiHKH. EdexkTuBHICTH OIlIHKHM, HEpiBHOCTh Kpamepa-
Pao. Merox MOMEHTIB, METOJ MaKCHMaJIbHOI MpPaBIOIOIIOHOCTI
OJIep)KaHHS OLIIHOK.

14

IaTepBanpHe OLIHIOBaHHS MapaMeTpiB  posmnonity. JoBipui iHTepBain
JUIsT UMOBIPHOCTI, JIOBipYl IHTEpBAJIM JJIA MapaMeTPiB HOPMaJIbHOTO
pO3MOILTY.

15

[TepeBipka CTaTUCTUYHHX TilOTE3, KpUTHYHA 00JIaCTh, PIBEHBb
3Hauymocti. Kpurepii ans mepeBipkH BIAMOBIAHOCTI pe3yiIbTaTiB
JIOCHIAY 13 TEOPETUYHUMH TiMOTe3aMH TMPO BUIJSA  PO3MOJILLY:
kputepiii Kommoroposa, kputepiii 3rogu  (Ilipcona). Ilepeipka
rinore3 mnpo HMoBipHOcTi. IlepeBipka TimoTre3 TMpPO  PIBHICTH
MaTEeMaTHYHUX CIIO/IBaHb JBOX HOPMAJIBHUX BHITAJKOBUX BEIUYHH.
[lepeBipka TinmoTe3 mNpo pIBHICTH JHUCIEPCIH ABOX HOPMAJIbHHUX
BUMAIKOBUX BennuuH. [lepeBipka rimore3 mpo oAHOPIAHICTH BUOIPOK,
PO HE3AICKHICTh BHITAJIKOBUX BeIWYMH. bail€eciBCbKMI Mmiaxin 10
PO3pI3HIOBAHHS TIMOTE3.

16

Kopensauiiinuii 1 perpeciiHuit aHaiizu. BubipkoBuii koedimieHT
Kopessimii, JriHiiHA perpecis. Meron HalMEHIIMX  KBaJpaTiB
3HaXO/PKEHHS TMapaMeTpiB piBHAHHA perpecii. HeminiliHa perpecis.
[ToHSATTS PO MHOXKUHHY PErpecito.

17

Jlanmtorn MapkoBa. OnHOpiHI JIAHIIOTH, €proJvYHa TeopeMa
Mapxkosa.

18

BunankoBi mporecd, CKIHYEHHO-BUMIPHI PO3MNOAUIM BHUIAJKOBOIO
nporecy, MOMeHTHI (yHKii, kiacudikaimis npoueciB. Ilpouecu 3
He3aJeKHUMHU npupoctamu, nponecu Ilyacona, BinepiBcbkuii npouec.
CramionapHi mnporecd. Bu3HaueHHS MapKOBCBKOTO TIpoLecy 3
HenepepBHUM 4yacoM. PiBHsiHHS KosMoropoBa, 3acTocyBaHHS 10 3a7a4
MacoBOr0 00CIYrOBYBaHHSL.

Pazom

52

5.4 Camocriiina po6ora

3/

HazBa Temu

Kinekicts
TOIUH

3-ii cemecTp

IIpenmer 1 Meroam  Teopli  iiMoBipHOCTeH.  BukopucranHs
WMOBIpHICHIX METOJMIB B Haylli, TEeXHilli, eKoHoMimi. CTOXacTUYHUN
eKCIIEpUMEHT, BHIAJKOBI MOJii, TMpOCTIp eJeMEHTApHUX IOJIiH,
anrebpa 1 c-anrebpa moxaiii YacTora HAcTaHHS TOJii, CTAaTHCTUYHE
O3HaueHHs iHMoBipHOcTi. Kilacuune o3HaueHHS  HWMOBIPHOCTI.
I"'eomeTpryHi IMOBIPHOCTI.

6
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AKciomMaTH4HEe O3HaueHHs HMOBipHOCTI (akciomu Komamoroposa),
Hacmiaku 13 akcioM. ImoBipHicHMIT mpoctip. Teopema mpo
HETIePEPBHICTh KMOBIPHOCTI.

YmoBHI iiMoBipHOCTI. Teopema MHOXKEHHSI HWMOBipHOCTEH. 3ayexHi i
He3ayIexkH1 1oii. @opmysia nmoBHoOi MoBipHOCTI. Dopmynu baiieca.

Cxema bepnyiuti, HalliMOBIpHilIe YMCIIO HAcTaHHA nofii. 'panuuni
Teopemu B cxemi bepHyii: Teopema IlyacoHa, JiokaibHA TpaHHYHA
Teopema, IHTerpajdbHa TrpaHnyHa TeopeMa Jlammaca. Hacmigku.
[ToHSATTS PO OIIHKYU BIIXWICHb YaCTOTH BiJ] HMOBIPHOCTI.

BumnaakoBi BeIMUUHY K BUMIpHI (PYHKIIIT Ha IPOCTOPI €IeMEHTapHUX
noxdi, ix posmoaum. DyHKIS PpO3MOALTY BHUIAAKOBOI BEIMYMHU,
BJIacTUBOCTI. JIMCKpeTHI 1 HemepepBHI BUNAIKOBI BEIHMYUHH,
IITBHICTE PO3IMOALTY BHUIAAKOBOI BEJIMYMHU. TPU THUIH PO3MOILIIB.
KonkperHi po3nofinyd BUNAIKOBUX BEJIWYHMH: OIHOMHHH PO3IMOLT,
posnoxin IlyacoHa, reoMETpUYHUN PO3MOMLT, TiMEPreOMETPUYHHUH,
MOKa3HUKOBUH, PIBHOMIpPHUN 1 HOpMalbHUE posnoninu. Posmominu
NesIKUX (DYHKIIIH BiJl BUNIAJJKOBUX BEITUYHH.

BunaakoBuii BekTop. DyHKINSI pO3MOAUTY BHITaJKOBOTO BEKTOPA,
UIUIBHICTh  PO3MOAUTY  BHIIAJKOBOTO  BEKTOpa. MHOTOBUMIpHIi
JUCKPETHI BHUIIAIKOBI BEIWYMHH. He3anekHi BUMAJKOBI BEITUYHHU.
Posnoxpin ¢ynkuiii Big BekTopHHX  BenuuMH. CyMH BHMaJIKOBHUX
BEIMYMH, 3TrOpTKa po3mofimB. Po3momin  no0yTKy, 4YacTkw,
BUINAIKOBUX BennunH. Posnoainu , Cteronenta, dimepa.

UucnoBi  XapaKTEpUCTHKH BHITAJKOBHX BEJIWYMH. MaremaTHuHe
CMOMIBAaHHS  BUIIAJKOBMX  BEJIMYMH, BiacTUBOCTI.  Jlucmepcis
BUMAJKOBOI BenmuuMHU. Moja, Meniana. MOMEHTH BHIAJKOBUX
BennuuH. HepiBHicTh JIsmyHoBa. HepiBuicTs YeOumiosa. Kopensuiiina
MaTpUIl BUIAJAKOBOTO BEKTOpa, Koe(]imieHT Kopemsmii aBOX
BUIAKOBUX BEIUYMH. YMOBHI PO3MOJAUIM. YMOBHE MaTeMaTH4YHE
CTOIBaHHSA, BUMAJOK HOPMAJILHOTO PO3IIOILTY.

301KHICT TOCTIJOBHOCTI BUMAJKOBHX BEIHMYMH 3a WMOBIPHICTIO, 3
HMOBIpHICTIO 1, B cepeiHbOMY, 3a po31oAuIoM. CHiBBIIHOLIEHHS MIX
tunamu 30kHocTel. Jlema bopens-Kanreni.

3akoH Benukux uucen. Teopemu Yebumona, beprymni. HepiBHicTh
Kosnmoropoga. [Tocunennii 3akoH BETMKUX yncell, TeopeMa bopers.

10

XapakrepucTuuHi (yHKIil, X BiactuBocTi. DopMynu oOOEpHEHHS.
I'pannuni Teopemu it XapakTepucTUUHUX QyHKIINH. Cnada 301KHICTh
po3moAiiB 1 i eKBIBAIEHTHICTh 30DKHOCTI XapaKTePUCTUYHUX

GyHKII.

11

IlentpanbHa rpaHuyHa Teopema, ymoBa JlinaepOepra ii iMOBIpHICHHIMA
cmuci. Teopema Jlinae6epra. LII'T mis mocmimoBHOCT! cepiit. LII'T mst
OJTHAKOBO PO3MOJUIEHUX BUIAAKOBUX BenuuuH. Teopema JlsmyHoBa,
sSK Hachigok 13 Teopemu JlingepbOepra. I['partuacti po3momisid.
JlokanbHa TpaHMYHA TeopeMma Jig TpaTdyacTUX po3noAiniB. [loHATTs
PO TPaHWYHI 3aKOHU BiJIMIHHI BiJl HOPMAJIBHOTO, 0€3MEXHO TIOILTBHI,
CTiHKi 3aKOHHU.

4-ii cemecTp

12

BubipkoBuit Meton B cratuctuui.  Bubipka, Bapiamiiiauii psm,
emmipudHa QyHKIlis po3noainy. Teopema ['TiBEeHKO SK 3aCTOCYBaHHS
3akoHy Benukux uucen. Teopema KoamoropoBa (6e3 moBeneHHS).
OcHoBHI BHOIPKOBI XapaKT€PUCTUKH, ACUMITOTHYHA HOPMAJIBHICTh
BHOIPKOBUX MOMEHTIB.
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13 | CratucTH4HI OIIIHKK TapaMmeTpiB po3mojaiay. He3CyHeHICTh OILiHKH. 6
CrpomoxHicTh omiHKH. E(eKkTUBHICTD OIiHKHM, HepiBHOCTh Kpamepa-
Pao. Merox MOMEHTIB, METOJ MaKCHUMaJbHOI MPaBIONoai0HOCTI
OJICP>KaHHS OIIIHOK.

14 | IaTepBasnbHE OIIHIOBAHHS MapaMeTpiB  po3moaLty. JoBipdi iHTepBaIN 4
U1 WMOBIPHOCTI, OBipYi iHTEpBaJIM Ui MapameTpiB HOPMAaIbHOTO
pO3MOALTY.

15 | IlepeBipka CTaTUCTUYHHX TilOTE3, KpUTUYHA 00J]acTh, pIBEHBb 8

3HauymiocTi. Kputepii st mepeBipkd BIAIMOBITHOCTI PE3YNIbTATiB
JOCHiTy 13 TEOPEeTMYHHUMHM TillOT€3aMU TMPO BHUIVIAJ PO3IOALTY:
kputepii  Konmoroposa, kputepiii 3rogu  (Ilipcona). Ilepeipka
rimote3 mnpo HMoBipHocTi. IlepeBipka rimoTe3 Npo  PiBHICTH
MaTeMaTHYHUX CIOJIBaHb JBOX HOPMAaJbHHX BHIIQJKOBHX BEJIHYHUH.
[lepeBipka TimoTe3 NPO PIBHICTH JUCIEPCIH JBOX HOPMAIbHUX
BHUIAQIKOBUX BeNWYMH. [lepeBipka rimoTe3 mpo OJHOPIIHICTh BHOIPOK,
PO HE3aJEKHICTh BHUIAJKOBHX BEIMUYMH. baileciBChbkuid miaxia 10
PO3pi3HIOBAHHS TIIIOTE3.

16 | KopemnsimiiitHuii 1 perpeciiiHuii aHamizu. BuOipkoBuii KoedimieHT 8
Kopenslii, JiHidHAa perpecis. MeTon HaWMEHIIMX  KBajJpaTiB
3HAXODKEHHS TMapaMeTpiB piBHSAHHA perpecii. HeminiiiHa perpecis.
[TOHATTS PO MHOYKUHHY PETPECIIO.

17 | Jlanmrorn MapkoBa. OmHOpiIHI JIAHIIOTH, €proJuyHa TeopemMa 4
Mapkxkoga.
18 | BumaakoBi mpouecH, CKiHYEHHO-BUMIpHI PO3MOMITN BHUIIaJKOBOTO 10

mpouecy, MOMeHTHI (yHKIii, kimacudikauis mpouecis. [Ipomecu 3
HE3aIeKHUMHU MpHpocTamMH, npoueck Ilyacona, BinepiBcbkuii mporiec.
CrauioHapHi mnpouecH. Bu3HaYeHHS MapKOBCHKOIO TIIpOLECY 3
HenepepBHUM 4yacoM. PiBHsiHHS KoiiMoropoBa, 3acTocyBaHHS J10 3a7a4
MacoBOT'0 0OCITYTOBYBaHHSI.

Pazom 106

6. IHCTPYMEHTHU, OBJIAJHAHHS TA ITPOI'PAMHE 3ABE3INEYEHHS,
BUKOPUCTAHHA AKUX IIEPEJIGAYA€ HABYAJIBHA JUCHUIIVITHA

TexHiuHi 3ac00u — IepcoOHAIBHI KOMII IOTEPHU, MYyJIbTUMEIIHHUN TIPOEKTOP.
Ilporpamue 3aGe3nmedyeHHsi — omepailiiiHa cuctema, cepsic Google Meet, cucrema eIeKTPOHHOrO
HaByaHHs Moodle.
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Jopatok 2

Pe3synbtaTth nepernaay
po6ouoi nporpamm HaBYaNbHOI AUCLUNIHU

Po6oua mporpama nepesatBepmrkena va 20 /20 H.p. 0e33MiH; 313MiHamu (JlomaTok ).

poTOoKOJ Ne BIJT « » 20 p. 3aBimyBad kadenpu

(oTpiOHe miKpecInTH)

(mmigmmc) (IIpizBuIne iHimiamm)

PoGoua nporpama nepesarBepmkeHa Ha20 /20 H.p. 06e33miH; 3i3MiHamu (Jomatok ).

poToKoJI Ne BT « » 20 p. 3aBimyBau kadeapu

(nmoTpibHE MiAKPECIUTH)

(mignuc) (ITpi3Buiue iHimiamm)
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