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META, OB'CKT TA MPEJMET JJOCJLKEHHS

MeT010 _p0o00TH € MaTreMaTu4He MOACIIFOBAHHA KiHI_[eBI/IX CTOXaCTHUYHUX

MPOLIECIB 32 JIOIMOMOTOK MapKiBCHKHX MPOIIECIB.

00'€KTOM A0CJIIIKEHHS BUCTYIIAIOTh KIHIIEBI CTOXAaCTHUYHI MPOILIECH.

IlpeaMeToM IOCIiIKEHHS € JIaHIIOTH Mapkoga.




MAPKIBCBKI TPOIECH. OCHOBHI NIOHATTA

BumaakoBa MocCaioBHICTh MO HAa3MBA€THCS MapKIBCHKMM JIAHIFOTOM, SIKIIO
KOXKEH TepexiJ 3 OJAHOTO CTaHy B 1HIIMA CTaH HE 3aJ€XKUTh BiJ TOro, KOJM 1 SIK
CHACTEMA MPUHIILIA Y TIOTOYHUM CTaH.

BumagkoBuii mporec, 1o MPOTIKalD B CHUCTEMI S, HA3UBAETHCS MapPKiBCHKUM
IIPOLIECOM (2060 «mporecoM 0e3 MICIAI1I»), AKIIO BiH MAa€ HACTYIIHY BJIaCTUBICTh:
JUIST KOXKHOTO MOMEHTY Yacy IMOBIPHICTh Oyab — SKOIO CTaHy CHCTEMHU B
MaiOyTHbOMY, 3aJI€KUTh TIJIbKHU BiJ ii CTaHy B TENEPIIIHINA MOMEHT 1 HE 3aJICKUTh BiJI
TOrO, KOJIM 1 SKUM YHUHOM CHCTEMa NOpuHIIIa B Ied cTaH. Y MapKiBCbKOMY
BUIIAJIKOBOMY IPOILIECI MallOYTHIN PO3BUTOK MOTO 3aJI€KUTh TUIBKH B1Jl TEMEPIIIHBOTO
CTaHI1 1 HE 3aJICKUTH BiJ] «IIPEIICTOPID» MPOILIECY.

JI1s MapKiBChbKMX BHUMIAJKOBHX IPOIECIB 13 JUCKPETHUM YacOM MOXKJIMBI TpH
criocobu 3ajaHHs: Tpad) CTaHIB, JEPEBO JIOTIYHUX MOXKJIMBOCTEH Ta MATPUYHUM
cIocio. 3



3ACTOCYBAHHS METO/IB TEOPII IPUMHSATTSA
PIHIEHD 10 PO3B’A3AHHSA ITPAKTUYHUX 3ATAY

3amada

BukopucToByrOUM amnapaT MapKOBCBKMX BHUIIAQJIKOBUX IPOIECIB, PO3POOUTH
MaTEMaTUYHY MOJIENIb PO3BAXKAIBHOTO ITYHKTY, fKa OIUCYE TMPOILEC HOTO
() YHKIIOHYBaHHA. YMOBU POOOTH PO3BAXKAJBHOIO MYHKTY: KUJIBKICTh MYHKTIB —
l; KUIBKICTh BaHT@XXHUX MamMH — 2 ( MammHa A Ta mammHa b); mploputer
po3BaHTaXeHHA cepen mammH piBHUM (A = b). Ha ocHoOB1 po3pobieHoi
MaTEMAaTUYHO1 Mozei 3po0OUTH aHali3 €()EKTUBHOCTI pobotu
PO3BaHTAXXYBaJILHOIO MYHKTY. POOOTY MyHKTYy MOKHa BBaXaTh €()EKTUBHOIO,
SKIIO JJIs1 000X MaIllMH BUTPATH Yacy Ha OUIKYBaHHS CKJIaAaroTh He Outbiie 40%
qacy 1X 0OCITyroByBaHHSI.



PO3B’SA30K:

HOMEP CTAHY CTAH MAIIIMHHA OIINC CTAHY
CUCTEMH (A,b) CUCTEMH

0 (0,0) BijacyTHICT

BAaHTA)XHUX MAIlIMH Ha

PO3BaHTAXKYBATLHOMY
MyHKTI

1 (1,0) Po3BaHTaxeHHs
MaImuHu A, MmamnHa b
BIJICYTHS

2 (0,1) Po3BaHTaxeHHs
MamuHu b, mammua A
B1JICYTHS

3 (1,2) Po3BaHTaxeHHs
MaIuHuA A, MmamnHa b
YyeKae

4 (2,1) Po3BaHTaKeHHS 5
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PO3B’A30K:




Jajava

BuxopucToByroun amapaT MapKoOBCBKHMX BHIAJKOBHX MPOIECIB, PO3POOUTH
MATEMATHYHy MOJENb PO3BAKANBHOIO TYHKTY, fKa OIACYE MPOIEC HOTO
(D)YHKIIIOHYBaHHSA. YMOBH POOOTH PO3BAKATBHOTO MYHKTY: KINBKICTh MYHKTIB —
I; KUIBKICTh BAaHTAXKHMX MammiH — 2 ( MammHa A Ta MammHa b); mpiopuret
po3BaHTaxeHHA cepen MammH piBHMA (A =Db). Ha ocHoBI po3pobneHoi
MATEMAaTHYHOI ~ MOJEM  3poOMTH  aHam3  €(EKTHMBHOCTI  po0OOTH
PO3BAHTAKYBATBHOTO MYHKTY. P00OTY MyHKTY MOKHA BBAXaTh E(EKTHBHOIO,
SKIIO U1 000X MAIIMH BUTPATH Y9acy Ha OYIKYBAHHS CKIajarTh He OLmbre 40%
qacy ix 00CITyTOByBaHH.




3aja4a

BrkopucToByloun amapaT MapKOBCHKHX BHIIAKOBHX TPOLECIB, PO3POOUTH
MAaTeMAaTHYHY MOJETb PO3BAKANBHOTO MYHKTY, AKa OIMMCYE TPOLEC HOro
(DYHKIIOHYBaHHA. YMOBH POOOTH PO3BAKAIBHOTO TMYHKTY: KUTBKICTh TYHKTIB —
|; KIMBKICTh BaHT&XHMX MAalMH — 2 ( MammHa A Ta MammHa b); mpiopurer
po3BaHTakeHHA cepell MammH piBHuid (A =b). Ha ocHoBl po3poOmeHoi
MaTeMaTMYHOI ~ Mojem  3po0MTH  aHam3  €(EKTMBHOCTI  PoOOTH
PO3BAHTAKYBATBHOrO MyHKTY. POOOTY MyHKTY MOXHA BBAXATH €()EKTHBHOI,
SKIIO 19 000X MAIIMH BUTPATH Yacy Ha OYIKYBAHHA CKyajatoTh He Outbie 40%
qacy ix 00CIyrOBYBaHHS.




3ACTOCYBAHHS METO/IB TEOPII IPUMHSATTSA
PIHIEHD 10 PO3B’A3AHHSA ITPAKTUYHUX 3ATAY

3amada

BukopucToByrOUM amnapaT MapKOBCBKMX BHUIIAQJIKOBUX IPOIECIB, PO3POOUTH
MaTEMaTUYHY MOJIENIb PO3BAXKAIBHOTO ITYHKTY, fKa OIUCYE TMPOILEC HOTO
() YHKIIOHYBaHHA. YMOBU POOOTH PO3BAXKAJBHOIO MYHKTY: KUJIBKICTh MYHKTIB —
l; KUIBKICTh BaHT@XXHUX MamMH — 2 ( MammHa A Ta mammHa b); mploputer
po3BaHTaXeHHA cepen mammH piBHUM (A = b). Ha ocHoOB1 po3pobieHoi
MaTEMAaTUYHO1 Mozei 3po0OUTH aHali3 €()EKTUBHOCTI pobotu
PO3BaHTAXXYBaJILHOIO MYHKTY. POOOTY MyHKTYy MOKHa BBaXaTh €()EKTUBHOIO,
SKIIO JJIs1 000X MaIllMH BUTPATH Yacy Ha OUIKYBaHHS CKJIaAaroTh He Outbiie 40%
qacy 1X 0OCITyroByBaHHSI.



Jajaqa

BukopucToByroun amapaT MapKOBCHKMX BHIIAIKOBHMX MpPOLECIB, PO3POOHTH
MaTEMaTHYHY MOJIENb PO3BAKAIBHOIO TYHKTY, fAKa OMMCYE MpOIEC HOro
(D)YHKI[IOHYBaHHA. YMOBH POOOTH PO3BakaIbHOTO MYHKTY: KUIBKICTh TTYHKTIB —
|; KUIBKICTh BaHTAXHMX MammH — 2 ( MammHa A Ta MaumHa b); mpioputet
po3BaHTaxkeHH cepenl MammH piBHuid (A =DB). Ha ocHOBI po3poOnenoi
MaTeMaTHYHOi ~ Mo;enml  3po0MTH  aHam3  e(EeKTMBHOCTI  poOOTH
PO3BAHTAKYBAJIBHOrO MYHKTY. POOOTY NMyHKTY MOXHA BBAaXaTH €()EKTHBHOIO,
SKIIO 7 000X MAIIMH BUTPATH Yacy Ha OUIKYBAHHSA CKIaAar0Th He Outbie 40%
gacy X 00CTyroByBaHHS.
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3aaya

BukopucToByrourM amapaT MapKOBCHKMX BHIIAAKOBHX ITPOLECIB, pO3POOUTH
MATEMATHYHy MOJETb PO3BAKANBHOTO IIYHKTY, SKa OMUCYE IIPOLEC HOro
(D)YHKIIOHYBaHHA. YMOBH POOOTH PO3BaKadbHOTO MYHKTY: KLIBKICTb ITYHKTIB —
|; KUTBKICTh BaHTaXHMX MamMH — 2 ( MammHa A Ta MammHa b); mpiopurer
po3BaHTaxeHHs cepen MammH piBHuE (A =Db). Ha ocHOBI po3poOneHoi
MAaTEeMaTHYHOI ~ MOAENl  3poOMTH  aHam3  €(EKTHBHOCTI  po0OOTH
PO3BAHTAKYBABHOTO MYHKTY. P00OOTY TyHKTYy MOXHA BBaXaTH €(EKTUBHOIO,
SAKIIO 1711 000X MAIIMH BUTPATH Yacy Ha O4IKYBaHHA CKIaaTh He Outbmie 40%
yacy iX 00CITyroByBaHHS.
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3anaqa

BukopucToByrouM amapaT MapKOBCHKMX BHIQJKOBHX TMPOIECIB, PO3POOHTH
MATEMaTHYHy MOJENb PO3BAKATIBHOTO TYHKTY, fKa ONKCYE TIPOLEC HOro
(D)YHKIIOHYBaHHS. YMOBH POOOTH PO3BAKaIbHOIO IMYHKTY: KUIBKICTh ITYHKTIB —
|; KUTBKICTh BAHTaXHMX MammH — 2 ( MammHa A Ta mammHa b); mploputeT
po3BaHTakeHHA cepen MammH piBHEA (A =DB). Ha ocHOBI po3poOneHoi
MAaTEeMaTMIHOI ~ MOJEM  3po0MTM  aHam3  €(EKTUBHOCTI  poOOTH
PO3BAHTAKYBAIBHOTO MYHKTY. P0OOTY NMyHKTY MOXHA BBaXaTh €(EKTHBHOIO,
SKIIO J71s 000X MAIIMH BUTPATH Yacy Ha OYIKYBaHHA CKiajatoTh He OLmbie 40%
yacy 1X 00CITyTOBYBaHHS.
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OCHOBHI BUCHOBKHA

1. PobOora mnpucBsiueHa MaT€MaTUYHOMY MOJICTIOBAHHIO KIHIIEBUX CTOXAaCTMYHHUX MPOILECIB.
Pesynbrar oTpumaHuil 3a JAONOMOrOK Teopii jaHuorie MapkoBa. Jlana mnpoOiemaruka Oyna
BUCBITJICHA Ha JIeBATIH BceykpaiHChKil, IIICTHAALATINA pEriOHaIbHIN HAyKOBIM KOH(EpEeHIIiT MOIOauX
JTOCHITHUKIB «AKTyallbHI IpoOJeMU MaTeMaTUKH Ta iHGOpMaTukmWy». byna BUJlaHa CTATTA HaA 3a7aHy
TeMy y 301pKi JOMOBIJEH Ta Te3 L€l KOHPEPEHIIi.

2. Y po0OOTi ONMUCYEThCA MpPEAMETHA 00JacTh OCTIKYBaHHS Ta Cy4aCHUM CTaH IMPOOJIEMH,
MPOBEJICHUM aHalli3 JIITEpPATypy Ta HaBEJEHI OCHOBHI MOHSTTSI MapKIBCHKUX MPOILIECIB, PO3ITISAIA€THCS
JOCIHIIKEHHSI 00’ €KTY 3a JIOMOMOT0I0 MapKiBChbKUX MPONECIB, MPOrHO3yBaHHS PO3BUTKY JUCKPETHUX
JaHIoriB MapkoBa, MaTeMaTUYHUN arapar 3aJlaHHs] MapKIBCbKUX JaHIIOT1B

3. Tloka3aHO MpaKTUYHE 3aCTOCYBaHHS TEOpil JIaHILIOTIB MapkoBa, pO3NISIHYTO TpH 3adadl 3
PI3HUX cep KUTTSI, PILLICHHS IKUX OMUPAETHCS HA TEOPit0 BUMAJAKOBUX npolueciB. g oOpaHux 3a1a4d
MPOBEJICHI PO3PAaXyHKH BIJMOBIAHO JI0 TeOopii JaHItOriB MapkoBa. Takox Oyiau HaBelIeHI METOAUYHI
PO3pOOKHU A0 BUKOHAHHS MTPAKTUYHUX POOOT 10 Kypcy «MareMaTuyHe MOJIETIOBAaHHS».

4. JIo KOKHOI 3 00paHMX 3a7ad Oynu po3poOJieH] MporpamMHI MPOAYKTH 3a JIOMOMOTOK) MOBH
nporpaMyBaHHs Java.
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