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MATEMATHYHI OCHOBU CUCTEMHOI'O AHAJII3Y

OcHoBH (yHKUIOHATBHOrO aHaJi3y. Tunu npoctopiB (TOMOJOrIYHI, METPUYHI, JiHIIHI,
HopMoBaHi). 30DKHICTH 1 mnoBHOTa. ['inbOepriB mnpoctip. JliHiliHI omepatopu Ta
¢dbyHkuionanu, ix BiaactuBocTi. O6epHeHi omnepatopu. HeminiiiHi ¢yskiionamu. [loxinHi
Opere Ta ['aro.

Onyknauii aHani3 i Teopis Oararo3HayHux BinoOpaxkenb. Onykiai QyHkuii, omykmi
MHOXHMHU. Teopemu pozaiuieHHs. OnopHi GYHKUID ONYKIMX MHOXHH, (QYHKIIs
MinkoBcekoro. IloxigHi 3a HampsMkoM 1 cyOaudepenuianu. HemepepBHi OararozHauHi
BiZJOOpaXKEHHS.

Metoau onTumizanii y ckiHueHHOBUMipHHX npocTtopax. HeoOxinHI yMOBU €KCTpeMyMy.
[TpaBuno MHOXHMKIB Jlarpanxa. /[BoicTicTh B MaTeMaTHUHOMY IporpamyBaHHi. Teopemu
mpo MiHiMakc. MeTtonu MiHiMiIZamii gudepeHIiioBaHuX Ta HeaudepeHIHoBaHNX (YHKITIN:
rpazienTHi; HbrOTOHA; CHpsSKEHUX Tpaji€HTIB; Y3arajJlbHEHOI'O TIPajieHTHOTO CIIYCKY;
cyorpagienTHi. Metoau po3B'si3yBaHHS 3a7ad 3 OOMEKECHHSIMU: 30BHINIHIX Ta BHYTPINIHIX
mrpadiB; MOMXIMBUX HAMpPSIMKIB; MPOEKLIi I'pajJi€HTiB, YMOBHOI'O TIpajieHTy. MeToau
JTMCKPETHOI ONTUMI3AIli: METOAM BIICIYEHHS; METOJ] TUIOK Ta TPaHUIlh; MMOCTIIOBHAMA aHaIi3
BapiaHTiB. MeToIu OMyKJIOro MporpaMmyBaHHs. MeTOAM CTOXaCTUYHOTO MPOrpaMyBaHHS.

OcHoBHIi yuceabHi MeToau onTuMisauii. JliniiiHe nporpamyBaHHs. Teopema IBOICTOCTI.
Cumnekc-metos. Heniniiine nmporpamyBanHs. Dynkuis Jlarpanka. YMOBH perysispHOCTI.
YucnoBi metoau: MeToj wmTpadHUX (QYHKIIH, METOA MOXJIMBUX HANpPSMKIB, METOJ
COPSDKEHUX TPAJIEHTIB, METOJ TMPOEKLii TpadieHTy, METOJ JiHeapu3allii, MeTof
BUITaJIKOBOTO TOMIyKy. OCHOBHI JIEGKOMIO3UIIIHAHI IMAXOAH J0 PO3B’A3yBaHHS 3a/1a4 BEITUKOL
po3mipHocTi. JluckperHa omnrtumizamis. Po3B's3yBaHHS 3aqad LUIOYMCENBHOTO JIHIHHOTO
porpamMyBaHHS.

3Buyaiini qudepennianbHi piBHAHHA Ta cucreMu. 3anauya Komri Ta kpaifoBa 3aaauva.
IcHyBaHHA Ta eauHICTh PO3B’A3Ky. HemepepBHicTh 1 qudepeHLiioBaHICT, PO3B’SI3KIB 3a
napameTpamMu 1 no4yatkoBuMu aaHuMmu. Cridikict, Teopemu JlsmyHoBa Ta YeraeBa.
Pi3HuneBi MmeToau po3B’s3yBaHHs 3BUUAHUX JU(PEPEHIIATbHUX PIBHSIHb.

OcHoBHI  piBHsIHHA  Martemaru4yHoi  ¢isuxm.  Kiacudikamis — xBa3umiHIHHUX
nudepeHianbHuX piBHSIHb. llocTaHOBKAa OCHOBHMX KpaWoOBUX 3ajad Jjs JIHIMHHX
TuQepeHIiaTbHUX PIBHAHB IPYTOro HOPSIKY.
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2. TEOPISA HMOBIPHOCTEN TA MATEMATHYHA CTATUCTHKA

1. OcHoBHi mOHATTS Teopii iiMoBipHOcTel. CroxacTuyHHMil excriepumeHT. [IpocTip
enemenTapuux noxiil. IMoxii. Omepauii Haxg moxmismu. Hecywmichi monii. AkciomaTwuHe,
KJIACHYHE Ta TEOMETPUYHE BU3HAYCHHS HIMOBIPHOCTI.

2. YmoBHa iimoBipnicTb. He3anexui mopaii. IlonsaTrs ymoBHOI iimMoBipHOCTI. HesanmexHi
noxii. [IpaBuno qo0yTky iimoBipHOCTEH. DopMysa moBHOI iMOBIpHOCTI Ta hopmyia baeca.

3. JuckpeTHi BUNAAKOBI BeJUYUHH. [[OHATTS TUCKPETHOI BUIMAIKOBOI BEeMUYUHU. Po3momin
JMMCKPETHUX BUTAIKOBHUX BeIWMYMH. OCHOBHI AMCKPETHI po3moAutH. [ paHW4yHI TeopeMu s
OiHomiasibHOrO  po3mominy. ['eHepaTpucu  LITOYMCENBHUX  BHIIAJKOBHX  BEJIHYHUH.
BnactuBocti reneparpuc. ['imscti nponiecu [Nanprona-Batcona. Teopema mpo HMOBIpHICTB
BUMUpAHHS MOMyJisiii 11 npouecy ["ansrona-Barcona.

4. BunaakoBi BeJMYMHM 3arajbHoro tumy. [loHATTs BumagkoBoi BenwuuHH. DyHKIISA
PO3MOTy BUIIAJIKOBUX BEJIMYMH Ta ii BIacTUBOCTI. JJUCKpeTHI, aOCOIIOTHO HENEPEepBHI Ta
CHUHTYJIIPHI BUNIQAKOBI BeTMUMHA. DYHKIIIS MIUTBHOCTI PO3MOILTY aOCOIOTHO HETIEPEPBHUX
BUIIA/IKOBUX BEJIMYMWH, i CeHC Ta BiacTMBOCTi. OCHOBHI HENEpPEpBHI PO3MOALTH. MOMEHTH
BUITAJIKOBUX BEJIWYMH. XapaKTepUCTHUHI (YHKIT BUMAIKOBUX BEJIMYMH. BiacTUBOCTI
XapaKTePUCTUYHHUX (PYHKLIH.

5. BumaakoBi BekTopu. Posnozin BumaakoBoro Bekrtopa. Hes3anexkHi BUMaaKOBI BETUYHHH.
[Toka3HUKHM 3aJ€XHOCTI BUMAIKOBUX BeNWYMH. Po3monin ¢yHKHii BiJ BHUIIQIKOBOTO
BekTOpa. @opmyJia 3TOPTKH.

6. I'pannuni Teopemu. Tunu 301>KHOCTI BUMAIKOBUX BennuuH. HepiBHicTh Uebumosa. 3akoH
BeNMKHUX uncen. [locuineHnit 3akoH BelnMKHX uucel. LleHTpanbHa rpaHnYHa TeopeMa st
OJIHAKOBO PO3MO/IIICHUX HE3alIe)KHUX BUNIAKOBHX BeinnunH. Teopema [lyaccoHa.

7. OcHoBH BHNaakoBux mnpoueciB. [lonsaTrs BumagkoBoro mporecy. IlyaccoHiBChkmiA
nporiec. BinepiBchkuit mpomec. Jlammorm MapkoBa (JIM) 3 IHCKpETHHM YacoM.
Knacudikamis cranis JIM. Cramionapuuii Ta eprogudauii po3noaia JIM -- Bu3HaueHHS Ta
METOAMKa TMOIIyKy. YMmoBu eproauuHocti JIM. Ilpomecu HapomxeHHS Ta 3aru0eni.
Jlanmrorn MapkoBa 3 HemepepBHMM uacoMm. llepma ga npyra cucremu audepeHIIHHUX
piBasHb Konmoroposa. C/IP Konmoroposa anst iimoBipHOCTel cTaHiB JIM 3 HemepepBHUM
yacom. Cranionapauii po3nosina JIM 3 HenmepepBHUM YacoM.

8. OCHOBHi NMOHATT MaTeMaTH4YHOI CTaTUCTHKHU. Bubipka, cnocoOu momaHHs BUOIpKU Y
BUITAJIKy JUCKPETHUX Ta HemepepBHUX Aanux. EMmipuuna yHkiis posnogiry. [Nictorpama.
BapiamiifHuii psnq Ta TNOPAOKOBI  CTaTUCTUKUA. BuUOIPKOBI  XapaKTEpUCTHKH LIEHTPY
PO3MOALTY, PO3CIIOBaHHS PO3MOILTY Ta (DOPMH PO3MOIITY.

9. ToukoBe OUIHIOBAaHHA NapaMeTpiB po3moainy. 3agadya TOYKOBOTO OLIHIOBAaHHS
napamMeTpiB. TOYKOBI OIIIHKM MaTEMaTHYHOTO CIIOJIBAaHHA Ta JHCHEpPCii BUIAIKOBHUX
BEJIMYMH.  BIacTMBOCTI  TOYKOBMX  OIIHOK:  HE3CYHEHICTh,  KOH3HCTEHTHICTb.
CepeHbOKBAAPATHYHUAN MIAXIJ JJIS TIOPIBHSAHHS TOYKOBHX OINIHOK. EQekTHBHI OIHKH.
HepiBuicts Pao-Kpamepa. AcuMNTOTHYHAa HOPMANbHICTh TOYKOBHX OIIHOK. MeTox
MOMEHTIB IMO0Y/TI0BH TOYKOBHUX OITIHOK IMapaMeTpiB PO3MOALTIB. BJaCTUBOCTI OIIHOK METOTY
MOMeHTiB. MeTosl MakcuManbsHOI BiporigHocti (MMB). BractuBocti ortinok MMB.

10. InTeBajibHe OIIHIOBAHHSI MapaMeTpiB po3moainy.3agada iHTEPBAIHHOTO OIIHIOBAHHS
napametpiB. OCHOBHI MiAXOAM A0 TOUIYKY HaAiMHUX iHTepBamiB. HamiiiHi iHTepBanu ais
napaMeTpiB HOPMAJIBHOTO PO3IOALTY.

11. lepeBipka cTaTHCTMYHHX rimoTe3. 3ajaya MEPeBIPKM CTATHCTUYHUX TinoTe3. OCHOBHI
TAMA CTAaTHUCTHUYHUX TirnoTe3. [IOHATTA KpUTEPil0 MEpPEeBIpKH CTATUCTUYHUX TIMOTE3.
Mertoauka mnoOynoBu KpurepiiB 3roau. [imotesm mnpo Bux posmominy. Kpurepii
Konmoropora ta Ilipcona mist mepeBipkH TiMOTE3W MPO BUA po3nonairy. PaHrosi kputepii.



INnmore3n mpo omHopimHicTh. Kputepii mepeBipkd OMHOPITHOCTI HE3AJICKHUX BHOIPOK.
['inmoTe3u mpo HezanexHicTh. [lepeBipka He3anexkHOCTI. BubipkoBHil KoedillieHT KOpesLii.
Panrosi koedinientu kopemsnii Crmipmena ta Kenmana. Tabmumi cnpsbkeHocti. Kpurepiid
[Tipcona xi-kBaapat nepeBipKH HE3aJIeKHOCTI.
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3. CUCTEMHHUM AHAJII3

1. OcCHOBHi MOHATTS CHCTEMHOr0 aHaJi3y i Teopii cucrem. O3HaueHHs cuctemu. LluticHICTH
cucreM. llpuHuunu cucremHoro miaxony. Kmacudikamis 3amad 1 mpoueayp CHCTEMHOTO
aHamizy.

2. PO3KpHTTSI HEBU3HAYEHOCTEH Yy 3a]a4aX CHCTEMHOI0 aHAJIi3Y. PO3KpUTTS HEBU3HAUEHOCTEN Y
3aladyaXx CHCTEMHOI0 aHali3y. 3aJadyl Ta METOJU PpO3KPUTTS HEBU3HAUYEHOCTEH LiJIeH.
Po3kputts curyamniiiHoi HeBU3HAaueHOCTI. PO3KpUTTS HEBU3HAUEHOCTI B 3aJayax B3aeMOI.
Po3kpuTTs HEBHM3HAUEHOCTI Yy 3ajayax KOH(MIIKTYy crparerid. 3ajmadi 1 METOAU PO3KPUTTA
CHCTEMHOI HEBU3HAUEHOCTI.

3. Po3KpuUTTA HEBHU3HAYEHOCTI y 3agadax B3aemofail i mporuaii koajiuiii. MartemaTuyHe
dbopmyroBaHHS 3a7a4y B3a€MOJIT 1 MPOTHIT Koamimii. 3arajgbHa CTpaTerisi po3B’s3aHHS 3a/1a4
CHUCTEMHOI B3aEMO/IIi a00 CUCTEMHOI MPOTHIT KOAIITii.

4. Indopmaniiinuii aHadi3 cUCTeMHHMX 3aJa4y. AHalli3 KUIbKICHUX Ta SIKICHUX XapaKTepUCTHUK
iHpopmanii. Popmanizallis XapaKTEpPUCTHUK 1 OKa3HUKIB iHPOPMOBAHOCTI 0COOH, 1110 pUMae
pimenns (OITP).

5. OcHOBHIi mpoueIypPH CHCTEMHOr0 aHAMi3y. AJITOPUTMU MIPOBEICHHS JICKOMITO3UIlIi CUCTEMH,
arperyBanHsi. OCHOBHI TUIIH arperaTopis.

6. CucremHa meTo0Ji0risi nepeadadenHsi. CrieHapHO-TIPEICICHTHUIN aHAIIi3 K METOO0JIOT14HA
OCHOBA TMepeI0avYeHHS.


https://csc.knu.ua/media/filer_public/f4/31/f431177a-99c1-48af-ae68-399c2c28b6bd/main_2023.pdf
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10.

11.

7. Mopeai i meroau aHamidy iepapxiii. MaremaTnuHi OCHOBM METOJIB aHAJI3y i1€papXii.
MoaudikoBaHi METOIH aHANI3Y iepapxiil.

8. Mopaeai 0araTopiBHeBHX iepapXxiuHux cucteM. Mozens iepapxii mapis, crpaTudikoBaHi Ta
OaraToeniesloHHI MOJIeTIi CHUCTEeM. Y3arajJbHeHa CTPYKTypa JBOPIBHEBHX 1€pAPXIYHUX CHCTEM.
JeKOMITO3HITS MMiICHCTEM.

9. Koopauuauiss B aBopiBHeBHX iepapxiuHux cucremax. [loctynat cymicHocTi. IlonsartTs
NPUHIUIIB KOOPAMHALI]..

10. MopeJii iepapXiyHUX CHCTeM KepyBaHHsA. AJTOPUTMHU pPO3B’A3yBaHHS 3a7a4 ONTUMAJIBHOIO
KepyBaHHS JIJIsl IBOPIBHEBUX cHCTEM. MOJIEITi PO3MOILTY PeCypCiB B iEpapXidYHUX CHCTEMAaX.

11. MeTomn OaraTtokpurtepiajbHoi onTumizanii. [loctaHoBka 3amau OGaraTokpuTepiaabHOL
ornrtumizanii. [IoHATTS edeKTUBHOTO PO3B'I3Ky OaraTOKpHUTEpiaJbHHUX 3334 ONTHMi3alii Ta
fioro y3arasbHeHHs. OCHOBHI METOAU OaraTOKpuTepiajdbHOI omTUMizalii (iaeanbHOI TOYKH,
MOCITITOBHUX TTOCTYTIOK, ITOCJTiTIOBHOTO YBOJTY OOMEKCHB).

12. OcHoBu Teopii HewiTKUX MHOKMH. OCHOBHM HEUITKMX MHOXXHH Ta HEUITKHX BiJHOIICHD.
Heuditki onrumizaniiini 3amadi. OCHOBHI omeparlii HEYIiTKOT JIOTIKM Ta iX Yy3arajJbHECHHS.
TeopernuHi ocHOBH T10pUHUX crcTeM. HediTki HeHpOHHI Mepexi.

13. Teopis irop. MatpuyHi irpu (IOCTaHOBKA TPHU; YUCTI Ta 3MillIaHi CTPATETI{; TOHITTS: C1IJIOBOT
TOYKH, MAaKCMIHHOi Ta MIHIMAaKCHOI CTpaTerii, TrapaHTOBaHOTO pe3yJbTaTy, 3HAUYEHHS TpU;
Teopema Ipo CiIJIOBY TOUYKY; TeopeMa Ipo iICHYBaHHsI CiJJI0BOi TOUKH). Irpu n oci® (piBHOBara
3a Hemewm, 1i BractuBocti, Teopema Hemra). KoonepatusHi irpu B XapakTepuUCTUUHINH (Gopmi
(C-smpo Tta N-sgpo rpu, Bekrop lllerum). dudepenuianbhi irpu (irpu mepeciigyBaHHS Ta
Breui). KooneparusHi irpu. CunbHa piBHoBara Hema. CTaOuibHICTS HA OCHOBI TIOTPO3, a, 3,7 -
sITpa KOOTIEPATUBHOI TPH.

14. Meroan kJjaacudikamii Ta kiaacrepusaunii aanmx. Krnacrepmsamis Ta Kiacudikaris
couianpHuX rpadis. ConianpHi Mepexi. [Ipobiema rpymyBaHHS COIiaTbHUX JTaHUX
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4. AHAJII3 JAHUX

1. Ilomepennsi o0podka ganux. Meroau Ta 3a7adi aHamizy AaHUX. Tunu AaHux. AHOMAaJbHI
crioctepekeHHs. ['pymyBaHHs naHux. OINHCOBI CTATUCTHKH: XapaKTEPUCTUKU ITOJIOKEHHS
LEHTPY, XapaKTePUCTUKU PO3CIIOBaHHA, XapaKTEPUCTUKU (popMu po3moziny. XapaKTepuCTHKH
BUITaIKOBUX BEKTOPIB. [lepeBipka croxactuuHocTi BuOipku. ['padiuni MmeToan aHamizy BUOIPKH
BusnaueHHs Buay po3mnojiny croctepekyBaHoi BenuuuHy. [lepeBipka HOpMaabHOCTI BUOIPKH.

2. Kopeasiniiinuii aHaJji3. AHani3 HasgBHOCTI CTaTUCTUYHOTO 3B’S3Ky MK KUIBKICHUMH
3MiHHUMH. [lepeBipka CTATHCTUYHOI 3HAYYHIOCTI TOKA3HUKIB CTATUCTHYHOIO 3B SI3KY.
[Toka3HukM HAsIBHOCTI HENIHIMHOTO CTaTHCTHYHOTO 3B’SI3Ky. AHam3 MHOXHHHHUX
CTaTUCTHYHUX 3B’s3KiB. KopessmiiiHuii aHani3 opIuHaIbHUX 3MIHHHMX, PAaHTOBI KOe(illieHTH
Kopesiii. BUSBIEHHS CTaTHCTHYHOTO 3B 3Ky MDK HOMIHAJBHUMH 3MIHHUMH, TaOJHII
cupsbKeHocTi. Bizyamizamiss kopemswii: giarpaMa po3cilOBaHHS, KapTa Kopemsuid, rpad
KOPEJISAIIIH.

3. Perpeciiinuii anami3. Ilonstts perpecii. OcHOBHI eTanmu m1OOYyHOBHM Ta BepH]ikarii
perpeciitHoi Mozemi. 3aranbHa JriHiitHa Moaeas. YMoBH ['aycca-MapkoBa. MeTon HaiMEHITNX
kBazapatiB (MHK). BractuBocti MHK-omiHOK anst 3aranbHoi JiHiHHOT Moaeni. OLiHIOBaHHS
TOYHOCTI OIIIHOK KoedilieHTiB perpecii. OmiHKa TOYHOCTI MOE. 3arajbHa TeXHIKa I1IrOHKH
perpeciiHux Mozeneil 3 BUKOPUCTaHHSAM rpadiuHux MeToniB. THUIOBI HEMONIKH perpeciitHol
moaeni. 3saxkennit MHK. Po3mmpensst niniitHOT Moei.

4. Mucnepciiinnii anaiiz (ANOVA). [Tocranoska 3amaui ANOVA, iioro CyTHICTb Ta nepeBarm.
Knacudikarmis BuaiB ANOVA. TTobynoBa matematnaHoi mozen omgHodakropHoro ANOVA.
Marematnuni npunymeHass ANOVA. OmniHroBaHHsS napaMeTpiB Mozeni 3a qornomororo MHK.
Amnaniz xkoutpacTiB. Jucnepciitnuii ananiz mo Kpackepy-Yommicy. [loOygoBa maTtemaTudHOL
mozemi aBodakropaoro ANOVA. barartodakropuuii nucnepciiiuuii aHamis.

5. AHani3z vacoBux psjaiB. Busnauenns, wmacudikamiss ta npukiaagu YP. Mogpemi YP:
ctarionapai YP, ckianoBi agutuBHOI Moneni UP, MynpTUILTIKATHBHA MOJEIb. 3TIa1KyBaHHS
YP, meton pyxomoro cepeaaboro. OrmiHka KOMIIOHEHT aauTuBHOI Mozeni UP: ominka TpeHmy,
OIlIHKa CE30HHOI CKJIaJ0BOI. ABTOKOpenslis Ta Kopenorpama. [loOymoBa mporsosy 3
BUKOPHCTAHHSM €KCIIOHEHI[IHHOTO 3TJIa/DKyBaHHSA: MeToJ bpayHa; meTon XoJbTa, METOJ
XonpTra-Bintepca. Monens aBroperpecii pyxomoro cepennsoro (ARMA) Ta aBToperpecii
MPOIHTETPOBAaHOTO pyxomoro cepeauboro (ARIMA). Ominka sikocti mporao3y YP.

6. 3HHMKEeHHsI PO3MIPHOCTI MPOCTOPY 03HaK. MeToa roJIOBHUX KOMIIOHEHT. MeTa Ta Meronu
3HIDKEHHS PO3MIPHOCTI MPOCTOpY oO3HaK. OOrpyHTYBaHHS METOJYy TOJIOBHUX KOMIIOHEHT.
3microBHi oomexenHss MI'K. BinactuBocTi rogoBaux komnoneHnt. Etann MI'K.
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7. Kuaacrepumii anami3. BuzHaueHHs Ta 3ajgayi KJIacTepHOrO aHamizy. Tunmm gaHuMX Ta Mipa
BIZICTaHI MiX 00’ekTamMM. MeTonu KJIACTEpPHOrO aHami3y: lepapxidyHi Ta iTepauiiHi. Bubip
ONTUMATBHOI KiIJTbKOCTI Ki1acTepiB. OliHKA SKOCTI KJIacTepU3allii.

8. 3amaui kaacupikanii 3 Bitomumn kinacamu. HaiBuuii baeciB xmacudikatop. Jlorictuuna
perpecis. JliniiHuNA nUCKpUMiHAaHTHUN aHam3. Meton k HaiOmmkaux cyciniB. JlepeBa pimeHnb
Ta BUTIAJKOBHIA JIiC.
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5. CHUCTEMH TA MEPEKTI MACOBOI'O OBCJIYT'OBYBAHHA

I. OcHoBHi TOHATTA Teopii MacoBoro odcayroByBaHHs. Krnacudikaiis cucteM MacoBOTO
oocnyropyBanHs (CMO). Kommonmentn CMO: BXigHHMI NOTIK BHUMOT, TapaMeTpH
00ciTyroByBaHHs, TUCIMILTIHA 0O0CcTyroByBaHHs. CuMBodiika Kennana.

2. MapkoBebki CMO. Meton nanmorie MapkoBa JUIsi aHalli3y CTOXaCTHMYHHUX CHCTEM.
[Tponeccu HapoxeHHs Ta 3aruoem aiast CMO. CrartioHapHHA pO3MOIiaA CUCTEM MapKOBCHKOTO
tuny. Cucrema M|M|1, M|M|n, M|M|co.

3. Hemapkoscbki CMO.
4. O6cayroByBanHs ¢a3zosoro tumy. Epnanrosi CMO. Teopema bipke.

CucreMH 3 TOBTOPHMMH BHKJMKaMu. CTpPyKTypa Ta aHaji3 CHUCTEMH 3 TIOBTOPHHUMU
BUKIMKaMu. ONTHMI3aliiHI 3a/1a9i 17151 CHCTEM 3 MOBTOPHUMH BHKJIUKAMH.
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6. Mepexi macoBoro oocayropyBanHsi. CTpyKTypa CTOXaCTHYHOI MEpeKi. 3aMKHEHI, BIIKPHUTI
Ta 3MilmaHi croxacTuuHi Mepexi. Cucrema Takada sIK NPHUKIAA CTOXACTUYHOI MeEpexi.
MynpTumiikaTiBHa (hopMa CTaIioHapHOTO PO3MOALTY JJISI MAPKOBCHKHX MEPEK.

7. Heeproamuni Mmepexi /[xeKcona.
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6. OITUMAJIBHE KEPYBAHHS, AHAJII3 TA CUHTE3

1. TloHATTS Npo onTHMAJbHe KepyBaHHs. OCHOBHI MOCTAaHOBKHM Ta NMPHHLIUIM Kiacudikamii
3azad.

2. Jliniiini cucremn kepyBaHusi. CrocoOm ¢opmamizarii JTiHIHHMX CHCTEM: Barosi,
nepenaBanbHi QyHKIIT, 9acToTHI XapakrepucTuku. CTilkicTh Ta i1 Kputepii. Kpurepii sxocTi
Ta 1X aHai3.

3. JuckpetHi cucremu. Kiacudikarlis 1MCKpeTHUX cUcTeM. J{oCTiKeHHs IMIYJILCHUX CHUCTEM,
iX MaTeMaTU4YH1 MOJIENI Ta XapaKTEPUCTHUKH.

4. CTaTUCTHYHIi MeTOAH B Teopii onTUMAJbHUX cucTeM. CTAaTUCTUYHI METOIU JOCIIIHKCHHS
HEJIIHIHHUX CHUCTEM, CTaTUCTUYHA JIiHeapu3auii. I[neHTudikamis curHaiiB Ta 00 €KTIB
kepyBaHHs. OIIIHKH, CTaTHCTHYHI PO3B’S3KH, mepeBipka rimore3. OIIHKKA MapaMeTpiB
CTaTUCTMYHUX CHUCTEM, JiHIWHA perpecis. JluHamiuHi O0’€KTH 3 BIIOMOIO CTPYKTYPOIO,
criocoOu BU3HAYEHHS MapaMeTPiB.

5. Metoau inentudikamii. ®opmynroBanHs npodiaemMu 1 Kiracudikailis METOMIB iIeHTUDIKAITIT.
Teopis ominok. Teopist ctatucTHyHUX po3B'si3KiB. baieciBebkuii miaxin. [Ipunmun miniMakca.
Meron wmakcumanbHOi mnpaBmononiOHocTi. IloOymoBa Momeneld 00'€KTiB KEpyBaHHS IIO
CKCIIEPUMEHTAILHUM JTaHUM. PerpeciiiHi Mopeni. Bu3HaueHHS MaTeMaTUYHHX MOJIEICH
00'€eKTIB [0 €KCIICPUMEHTAIbHIM YaCOBHMM 1 YaCTOTHUM XapaktepucTukam. @inprp Kanmana.

6. OnTumanbHe kepyBaHHsl. KepoBaHicTh 1 crHocTepexyBaHICTh. [IpMHIMI MakcUMyMy
[TorTpsiTiHa Ta ¥Oro 3acTocyBaHHs. MeTON OWHAMIYHOTO mporpamyBaHHS. KepyBaHHS 3
oOepHeHuM 3B's3koM. Merton bemnmana. 3agaui OLIHIOBaHHS CUCTEMaMHU NpU HEMOBHIHM
iHpopmarii. Teopemu po3ainerns. HabmmwkeHi MeToan 3HaXOPKEHHS! ONITUMAIIEHUX KEPYBaHb.
[TocTtaHOBKa 3a/1a4 KepyBaHHs U1 PIBHSAHb 3 YACTUHHUMU TOX1THUMH.
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6. Arun K. Tangirala Principles of System Identification: Theory and Practice.— CRC Press,
2014.—908 p.

7. HPUHIUIIN IMITAHIﬁHOFp MOJIEJTIOBAHHS TA OPTAHI3ALII
IMPOT'PAMHO-IHOOPMALINHOI'O 3ABE3IIEYEHHA Y 3AJIAYAX
CUCTEMHOI'O AHAJII3Y

MeTtoau MoJe/I0BaHHSI Y cUcTeMHOMY aHaJi3i. CTpykTypHa Ta (yHKIIOHaJbHA MOJEII.
OnrtuMizaniifai Ta imiTaniial moaeni. JlerepMmiHoBaHi Ta cToxacTudHi Mojeli. OCHOBHI eTanu
MAaTEMAaTUYHOTI'O MOJACIOBAHHSA.

@opMyBaHHA Ta aHAJI3 cHCTeMH Wijeil. Metonu GaraToKpuTepianbHOI OLIHKK aJbTEPHATHUB.
Ananiz 1 mobynoBa koHGIKTHUX cucTeM. Knacudikarmis 3MiHHMX Mojeni. BukopucrtanHs
iepapxii 3miHHEX. YiTKi Ta HEYITKI MHOKUHU LIJICH.

Metoan imitamiiiHoro wmoaeaoBaHHs. OCHOBHI IOHSTTI Ta BHMOIM J0 MOJEIIEH.
Komm’rotepHe MozentoBaHHA. AHali3 Ta IHTepHpeTalis pe3ynbTaTiB. [lepeBipka agekBaTHOCTI
Mozened. OCHOBHI MiXOQU A0 MOJEIIOBaHHS OJHOPIAHOIO Ta HEOJHOPIJHOTO MpPOLECiB
[Tyaccona. ImiTamiitne moaemtoBanHs mporieciB JleBi. MoaentoBaHHsS BiHEPIBCHKOTO MPOIIECY,
po3kian Kapynena-JloeBa. IloOymoBa momeneil ¢-cyOrayccoBHX BHUMAJKOBUX IIPOIIECIB 13
Hamepe.l 3aaHOI0 TOYHICTIO Ta HaIIMHICTIO.

JluckpeTHe, HellepepBHE Ta HeNepepBHO-TUCKPeTHe iMiTailine MoeoBanHs. [lofiiiHi Ta
MPOIIECIiHI TMAX0AM B IMITAIlIHHOMY MojentoBaHHl. bamancosuii minxin. Bapiamidnuid miaxii.
3acTocyBaHHS METOAY aHAJIOT1i.

3arajbHi nuTaHHsA opraHizauii nporpaMHux cucreM. OO’ €KTHO-OPi€EHTOBAHI Ta Bi3yaJlbHO-
OpIEHTOBaHI TeXHOJOTIT mporpamyBaHHs. [loHsaTTs 6a3 gaHux Ta 0a3 3HaHb. BiTpuHu Ta
cxoBuna nanux. Jlara maitninr. Texnonorii o6pooku Big Data. Ilonarrs npo indopmamniiiHi
cucremu. KonnenrtyanbHa, JoriuHa Ta ¢i3udHa wMojenai mnpobiemHoi obnacti. Mogeni
NpeJCTaBICHHA JaHUX. 3aco0u iHKeHepHOT rpadiku.

ABTomMaTu3oBaHi iHpopmauiiini cucremu. CydacHi TexHOJOTIi PO3pOOKH TMPOrpaMHUX
cucreM. Cucremu  iHTenekTyaiabHoro anamizy JjaHux (DM).  OLAP-texnosnoris.
CAD/CAM/CAE-cuctemu. Cuctemu miarpuMku npuitastts pimens (CIIIP): 3agaqi, monenni,
knacudikaris. XMapHi TEXHOJIOTI Ta CepBicH, iX 3aCTOCYBaHHS JIsl CTBOPEHHS 1H(GOpMAaIiHHUX
cucteM. besreka Ta 3axucT iHGOPMAIIITHAX CHCTEM.
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7. Cy4yacHi MeTOOM Ta TeXHOJIOril po3podkm iHpopMmaniiinux cucrem. DpeliMBOpKU Ta
wiathopMu 3 BIIKPUTHM BHXiHUM KoioM. PiBHI aOcTpakiii B yMOBax pPO3BUTKY
iHpacTpykTypHHX cepBiciB. [Iporpamui 3aco0u 11t 00CIIyTOBYBaHHSI IIEHTPIB 00pOOKU JaHUX.
Beryn nmo apxitekrypu cloud native. IIOHSTTS mpo TEXHOJOTIYHUN CTEK Ta OCHOBHI €Tamu
po3pobku 3actocyHkiB. [lutanus Oe3mexku Ta HaaiiHOCTI. EkcrutyaTamisi XMapHHUX cepBiciB
AWS, Google, MS, IBM.
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