Cu1adyc OCBITHBOI'O KOMIIOHEHTA
[IporpamMa HaB4YaJIbHOI AUCLUILJIIHA

BUIIAAKOBI ITPOLIECH

[Tudp Ta Ha3Ba cneliaJbHOCTI [HCTHUTYT

124 - CucTteMHu# aHasmi3 HHI KomMn'toTepHuX HayK Ta iHpopMaIliiHUX
TeXHOJIOTi!

OcBiTHA porpama Kadenpa

CucTteMHUM aHaui3 i ynpaBJiHHA CucteMHOro aHasi3y Ta iHpopMmaliiiHo-

aHaJIITUYHUX TEeXHOJIOTiH

PiBeHb ocBiTH Tun gucuunIiHu
BakaJsiaBp Bu6ipkoBa, mpodecitiHa
CemecTp MoBa BUKJIaJaHHS

7 YkpaiHcbka

Bukiagadi, po3poOHUKHU

MeabHukoB OJier CtaHic/IaBOBHY

Oleg.Melnikov@khpi.edu.ua
KaHanaaT eKOHOMIYHUX HayYK, AOLEHT, IOLEeHT Kade[pu CUCTEMHOT0 aHai3y
Ta iHpopManifiHo-aHaITUYHUX TexHoJsorid HTY "XIII".

Hoceig po6otu - noHaz 30 pokiB. ABTop 6i/11 140 HayKOBHUX Ta HABYAJIbHO-
MeTOAUYHUX Npallb. [[poBigHUN JIeKTOP 3 AUCHUILIIH: «OCHOBHU Teopii cucTeM
Ta CUCTEMHOTO aHaJi3y», «|[HTeJeKTyalIbHUN aHali3 JaHux», «I[HpopmarinHi
TeXHoJIoTil 6i3Hec-aHaMTUKN

[leTasibHilIe PO BUKJIA1a4ya HA cadTi kabeapu

3arasbHa iHpopmanisa

AHoTanisa

JAucnuniizna 3HaklOMUTB CTYZ€HTIB 3 0CHOBAMH Cy4acHOI Teopil BUNIaJAKOBUX NpoueciB. Po3ragnaroTeca

iMmiTaniiHoro Moze/oBaHHA. OcobMBa yBara NpUAiJISETbCA NPUKIAAHUM MO/JeIsIM BUIaJKOBHUX
npoleciB i IX 3aCTOCyBaHHIO 0 aHaJi3y iHXKeHEPHO-TeXHIYHUX, iHpopMalilHUX, EKOHOMIYHUX Ta
OpraHisaliiHUX CUCTEM.

MeTa Ta niJji AUCIUILIIHU

®opMyBaHHSA ¥ CTYZIeHTiB CUCTEMHU 3HAHb 3 TEOPii BUIIaIKOBUX MPOIeCiB i MeTo0.10Til ii 3acTocyBaHHSA
J10 BUpillleHH NPaKTUYHHUX 33/a4.

dopmMaT 3aHATH

Jlekuii, 1abopaTopHi po60TH, caMocTiiHA po60Ta, KOHCyAbTallil. [1lijIcyMKOBUN KOHTPOJIb — iCIIUT.

KoMneTreHTHOCTI

3K1. 3paTHICTb BUUTHCS TO OBOJIO/IBATH CYYaCHUMU 3HAHHSAMU.
3K4. 3paTHicTh npuiMaTH 0GI'PYHTOBAHI pillleHHs.
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3K5. 31aTHICTh ciJIKyBaTUCSA 3 TpeACTaBHUKAMU iHIIKUX npodeciiiHuxX rpyn pisHoro piBHA (3
eKCIlepTaMH 3 iHIIUX rajay3ei 3HaHb/BH/[iB eKOHOMIYHOI JIislIbHOCTI).

CK2. 3paTHicTb 3aCTOCOBYBATH BiJIMOBiIHI MaTeMaTHYHI i TEXHIYHI MeTO/IU Ta KOMII'IOTEPHE MPOrpamMmHe
3abe3neyeHHs A/ BUPilleHHs iHXKeHEePHUX 3aBJJaHb BUPOOHMUI[TBA Ta noJiirpadii.

Pe3y/ibTaTH HaBYaHHA

[IP1. 3acTocoByBaTH Teopii Ta METOAY MaTeMaTHUKH, Qpi3UKH, XiMii, iIHXKeHepHUX HAyK, EKOHOMIKH JJIsl
PO3B’sI3aHHSA CKJIAJHUX 33/la4 i MPAaKTUYHUX NP006JIeM BUAAaBHUIITBA i mostirpadii.

[1P9. OnpaniboBYBaTH TEKCTOBY, rpadidyHy Ta MyJIbTUME/IiMHY iHpopMallito 3 BUKOPUCTAHHSM CY4YaCHUX
iHpopMaliliHUX TeXHOJIOTIH Ta clieliaJli30BaHOT0 MPOrpaMHOro 3abe3nevYeHHs.

[IP12. Po3po6isiTH, 3a6e3meuyBaTH i peasi3oByBaTH TEXHOJIOTIYHUHI Ipollec, 0GIPYHTOBAHO 00HparyHr
MaTepiasi, CUCTEMH KOHTPOJIIO SIKOCTi, anapaTHO-MPOrpaMHi KOMILJIEKCH, 06J1aZiHAHHS, IEPCOHAJ Ti
iHLWi pecypcu.

06cAr AMCHUILIIHA

3aranbHuii 06¢sar 150 roa. (4 kpenutis ECTS): nekuii - 32 roj., 1abopatopHi po6oTu — 32 rof.,
caMmocTiliHa po6oTa - 86 rog.

IlepeayMoBM BUBYEHHA AUCHMILIIHU (MpepeKBi3UTH)

Bmua MaTeéMaTHKa, AMCKpETHA MAaTeMAaTHKa, TeOpiH P’IMOBipHOCTEfI Ta MAaTeMATHW4YHA CTATHCTHKA.

0co06JIMBOCTI AUCHUIJIIHK, METOAM Ta TEXHOJIOTii HABYaHHA

Jlekuii npoBoASITbCS iIHTEPAKTUBHO 3 BUKOPUCTAHHAM MyJbTHMeiHHUX TexHoJoril. Ha 1abopaTopHux
3aHATTAX BUKOPUCTOBYIOTHCS KOMaH/HI METO/IU POOOTH; aKI[eHTYEThCS yBara Ha BUKOPUCTAHHI
IHCTpYMeHTapilo JUCLUIUIIHY I aHa/li3y peaJbHUX AaHUX. HaB4yasbHi MaTepiaiy, B TOMY YUCII
Bifieo3anucu JieKIil, JOCTYNHI cTyjleHTaM yepe3 3acobu Microsoft Teams.

IIporpama HaB4YaJIbHOI AUCLIUILIIHA

Temu JIeKI[IHHUX 3aHATH

Tema 1. OCHOBHI NOHATTA Teopil BUNIaJIKOBUX MPOILIECIB
1. BusHayeHHA BUIIaJIKOBOTO NIPOLecy

2. Knacuodikaris BumaJKoBuX MpoleciB

3. [Ipuksiagu BUNaJKOBUX MPOLECIB

Tema 2. OCHOBHI XapaKTepUCTUKH BUNIAJLKOBUX IPOLLECiB
1. BunagkoBi BeJIMYUHU

2. 3aKOHHM pO3NO/Aily BUITaKOBUX BeJIUYNH

3. YucenbHI XapaKTEPUCTUKU BUNAJKOBUX BEJIUYUH

4. CucteMu BUNIaIKOBUX BEJINYMH

5. [loka3HuKY 3B’A3Ky MiX BUIIaJZKOBUMHU BeJIMYUHAMU
6. 3aKOHU pO3MN0/iJy BUNIAaJKOBUX MPOLECIB

7. ABTOKOpeJisliiiHa Ta YaCcTKOBa aBTOKOpeJisaliiiHa QyHKIii
Tema 3. Kinacudikariis BunajKoBux npoieciB

1. [Ipouecu 3 AUCKPETHUM Ta HEllePEPBHUM 4acoM.

2. Ilpouecu 3 JUCKpPETHMMHU Ta HENIEPEPBHUMHU CTaHAMHU
3. IIponecw i3 He3a/IeXKHUMU IPUPOCTAMU

4. MapkiBCbKi npoyecu

5. MapTuHramu

6. bpauHiBcbku pyx Ta audysis

Tema 4. Jlanuroru Mapkosa.

1. OCHOBHI NOHATTA

2. IlepexifiHa MaTpULA

3. PiBHsiHHA KosiMoropoBa-YenmeHa

4. CTanioHapHU CTaH

5. ImiTanifine MoJetoBaHHS JlaHLIOTiB MapKkoBa

Tema 5. Kinacudikauis ctaniB jiaHiioriB MapkoBa

1. 38’30k JaaHIOTiB MapkoBa 3 Teopi€to rpadis



2.I1oBOpOTHI Ta HEMTOBOPOTHI CTaHU

3. Jlaanoru MapkoBa 3 NOTJIMHAIOUUMMU CTaHAMHU

4. Eprogu4HicThb

5.Yac noBepHeHHs Ta iHIli YMCJI0BI XapaKTepUCTUKHU CTaHIB
Tema 6. CTaljioHapHUU po3no/ i JJid JlaHIoriB MapkoBa

1. [cHyBaHH4A CTal[iOHAPHOTO PO3MOAiJaY CTaHiB JlaHIora MapkoBa
2. Croco6u BU3HAYEHHS CTAl[iOHAPHOT0 PO3NOAiTY

3. dynjlaMmeHTa/IbHA MAaTPUIIS

4. 3azavi Mpo po30peHHA

Tema 7. 3acTocyBaHH4 JiaHLIOTiB MapKoBa.

1. Anroputm PageRank

2. I[Iponecu posranyKeHHs

3. [Iponecu po3MHOKEHHS Ta 3arubeJi

Tema 8. [loToku noAiH, iX BJACTUBOCTI Ta KJacudikairisi.

1. BusHayeHHd Ta BJIAaCTUBOCTI MOTOKIB MoAiN

2. IlyacoHiBCbKHU NOTIiK

3. Ilorik [TasibMa

4. EleMeHTH Teopis BilHOBJIEHHA

Tema 9. MapkoBCbKi pOL,eCU NPUHHSATTS pillleHb

1. OcHOBHI BU3Ha4YeHHA

2. MeToJ 3BOpPOTHOI iIHAYKLi]

3. MeTo AHaMiIYHOIrO IpOrpaMyBaHHA /11 MApPKOBCbKHUX NPOLECIB
4. 3aa4i ONTUMaJbHOI 3yIIMHKH

Tema 10. MapKOBCBKI IpoLLeCH 3 AUCKPETHUM CTAaHOM Ta HellepePBHUM 4acoM.
1. PiBHsaHHA KosimoropoBa

2. CTauioHapHUM po3NOAiJ MMOBipHOCTEN

3. EnemenTu Teopii MacoBOro 06¢jyroByBaHHs

Tema 11. MapTuHTra/v Ta HaniBMapTUHTAJIU.

1. BusHayeHHS MapTUHT ALy

2. BunaznkoBi 61yKaHHs

3. 3aza4i Npo po30peHHs IrpaBLd

4. biHOoMia/IbHa MO/Jie/Ib BAPTOCTI ONLIOHY

Temu J1a60paTOPHUX POOGIT

Tema 1. ImiTaniliHe Mo/ie/Il0BaHHA JUCKPETHOI'0 BUIIAIKOBOTO GJIyKaHHSA

Tema 2. OnucoBi XapaKTEpUCTHUKU BUNAJKOBUX NTPOLIECIB

Tema 3. ImiTaniliHe Mo/ie/IF0BaHHA NPOLIECY i3 He3aJIe3KHUMU [IPUPOCTaMHU

Tema 4. PospaxyHky HMoBipHOCTeM [J1s1 laHLory MapkoBa i3 orJiMHalo4YMMU CTaHaMU
Tema 5. 3acTocyBanHs JiaHIoriB MapkoBa /j0 ynpaBJliHHS IOCTa4aHHIMHU

Tema 6. Mozie1toBaHHSI CUCTEMH MacoOBOT'0 06CJIyTOBYBaHHSA

Tema 7. Moet0BaHHSA NOTOKIB NOJiN

Tema 8. MapKoBChKi Mpoliecu NPUNRHSATTS pillleHb

CamocriiiHa po60oTa

Kypc nepejbayae BUKOHaHHS iHAMBIAya/bHOT0 pO3paxyHKOBOI'0 3aBAAHHSA 3 PEUTUHIOBOTO
OIiHIOBaHHS Be6-caiTiB Ha 6a3i anroputMy PageRank. PesysnbTaTu po3paxyHKiB 0pOpMIIIOTHCS Y
MUCbMOBUH 3BiT. CTy/IeHTaM TaKOX PEKOMEH/IYIOThCA JIOJATKOBI MaTepianu (Bifieo, cTarTi) A
CaMOCTiIHOTO BUBYEHHS OKPEMUX TEM JAUCITUTLIiHH.

JliTepaTypa Ta HaBYaJIbHiI MaTepian

OcHOBHa JiiTeparypa

1. Miwmypa 0. C. BunagkoBi npouecu: Teopisi, CTaTUCTHUKA, 3acTOCyBaHH4 : nigpy4yHuk / 0. C. Mimypa, K.
B. Panbuenko, I'. M. llleBueHko. KuiB : BIIL] "KuiBcbkuii yHiBepcutet", 2021. 496 c.

2. Konowmienp, C. B. Teopist BunagkoBux npoiiecis : npaktukyM / C. B. Konomienus. Cymu : IBH3 “YABC
HBY”, 2011. 80 c.



3. Carwocapuyk, I1. B. Teopis iiMoBipHOCTel Ta MaTeMaTH4Ha ctatucTuka / I1. B. Citocapuyk. Y:xropog;:
Buja-Bo «KapnaTtu», 2005. 178 c.

4. Ross, Sheldon M. Applied probability models with optimization applications / Sheldon Ross. — New
York: Dover Publications, Inc., 1992. — 198 pp.

JlonoMi>kHa Jsiitepatypa

1. HoBunbkuii [.B. Bunasikosi npornecu: HaByasbHuM noci6Huk / [.B. HoBunbkuii, C.A. Yc. IHinpo:
HanioHanbHui# rippnuuii yuiBepcuret, 2011. 125 c.

2. MasmanimBsini 0.C., MespHuKOB 0.C. MapKoBCBKi poLecy Ta MoJist: aHaJi3 i anroputMu. Xapkis: HTY
«XIII», 2024. 100 c.

3. Chang, J. Stochastic processes / J. Chang. [EnekTpoHHui pecypc]
http://www.stat.yale.edu/~pollard/Courses/251.spring2013/Handouts/Chang-notes.pdf

4.Tloropy#t A.O. Bctyn mo Teopii BUMaJKOBUX MpOIECiB : HaBYaJbHUH noci6HUK / A. O. [Toropy#, O.
A.Yemepuc. XKutomup : Bug-so XKV im. . ®panka, 2020. 70 c.

CucremMma oOLiHIOBAaHHA

KpuTepii oniHloBaHHA yCHIIHOCTI CTYyA€HTa IlIxana oniHIOBaHHA

Ta po3nozAia 6asiB Cyma HarioHasbHa oniHKa ECTS
100% niicyMKOBOI OLiHKU CKJIaZlal0ThCS 3 6aiB
pe3y/bTaTiB OLliHIOBAaHHA ¥ BUT/IAAL ek3aMeHy (40%) 90-100  Biaminno A
Ta MOTOYHOrO oljiHrBaHHA (60%). 82-89 Jobpe B
75-81 Jlobpe C
Ex3ameH: mMcbMOBE 3aBJIaHHS (2 3alMTaHHs 3 Teopil 64-74 3a/10BiJILHO D
+ p03B’si3aHHA 33/]a4i) Ta ycHa AOMOBIifpb. 60-63 3a/[0BiIbHO E
[ToTo4He oniHIOBaHHSA: JJabopaTopHi po6oTu (40%) 35-59 HesazoBinbHO FX
Ta po3paxyHKoBe 3aBJaHHs (20%). (noTpi6He f0AATKOBE
BHUBYEHHS)
1-34 He3zazoBinbHO F
(noTpi6bHe moBTOpPHE
BHUBYEHHS)

HopMmu akaaeMiyHOI eTHKH i IOJIITHKA KYpCYy

CTyeHT MOBUHEH J0TpUMyBaTUCA «KoJleKCy eTUKHU aKaieMiYHUX B3a€EMOBITHOCHH Ta 106pOYECHOCTI
HTY «XIIl»: BUABAATH AUCUUILIIHOBAHICTh, BUXOBAHICTh, J0OPO3UUINBICTD, YECHICTD, BiANIOBIAANBbHICTD.
KonuikTHi cuTyanii noBUHHI BiKpUTO 06roBOPIOBATHUCSA B HaBYaJbHHUX IPyIax 3 BUKJIaAa4yeM, a IpU
HEMOJIMBOCTI BUpilleHHs] KOHQJIKTY - JOBOAUTHUCSA [0 BiZjoMa criBpoGiTHUKIB AUPEKLil iIHCTUTYTY.
HopmMaTuBHO-IIpaBoOBe 3a6e3neyeHHs BIPOBaAKEHHSI IPUHIIUIIB akaAeMiuHoi fo6podyecHocTi HTY
«XI1I» po3mimeHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2 /nv/akademichna-dobrochesnist/

IloroaxeHHsa
Cutabyc noroKeHo JlaTa noromKeHHs, Migmnuc 3aBigyBau kadeapu
HOpiit JOPODEEB
JlaTa moro/»keHHsl, mianuc lapanT OI1

IOpiit IOPODEEB
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