gu HauioHanbHUI TEXHIYHWIA YHiBEpCUTET YKpaiHU
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Kadeapa
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Po3knap 3aHATb
MoBa BUKNagaHHSA
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Tpemil (oceimHb0o-HaykosuU)

11 Mamemamuka ma cmamucmuka
111 Mamemamuka

Mamemamuka

Bubipkosa

Ou4Ha (0eHHa)

2 Kypc, secHsIHUL cemecmp

4 kpedumu EKTC

Exzamer
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YKpaiHcoka/AHenitcoka

npodecop Kadeapu MATaTH, foKT. di3.-MaT. HayK, AoLeHT Backmuk
Ousiera IBaniBHa

Enextponnuii kammnyc KIII https://campus.kpi.ua/, cait kadenpu
MaTeMaTUYHOr 0 aHasi3y Ta Teopil iMoBipHOCTe OMD

http://matan.kpi.ua/uk/




Mporpama HaBYanNnbHOI ANCLUNAIHN

1. Onuc HaBYanbHOI AUCUMNAIHWY, ii MeTa, NpeaMeT BUBYAHHSA Ta pe3yNbTaTu

HaB4YaHHA

Lini pucomrutiHu

KommnereHTHOCTI

IIporpamsi
pe3y/bTaTu
HaBYaHHA

Memoto OducyunnaiHu € o03HaUoMmeHHs MalbymHix ¢gaxisyis-
MameMamukie 3 Cy4YaCHUM CMAHOM meopii 2ayccogux Mip ma
2ayccosux gunadkosux npouyecis, p038UMOK 8MiHHS
30Ccmocosyeamu  OMPUMOHI 3HAHHSI | HOBUKU OJ/1 pPO36'S3aHHS
NPUKIQOHUX 30004, OCKIJIbKU ye 0671a0cmb HO nepemuHi meopii
8UNAOKOBUX Npoyecis, PyHKUIOHATbHO20 AHAI3Y | MAMeMamu4yHoi
pi3uku, MIiCHO NOB8'I3aHA 3 PI3HOMAHIMHUMU 30CMOCY8AHHSIMU 8
KeaHmosili meopii noss, cmamucmuyHit  Qisuyi, @iHaHcosil
MamemMamuuyi ma iHWUX 2a/1y35X NPUPOOHUYUX HAYK.

®K1: 30amHicmb caMOCMIGHO BUKOHY8AMU HAYKO80-00C/1iOHY
dis/lbHicMs — y  2a/1y3i  MameMamuku —ma  CMamucmuku 3
B8UKOPUCMAHHSAM Cy4YacHUX meopili, memodie ma iHpopmayiliHo-
KOMYHIKQUIGHUX ~ mexHoa02it | OOMPUMQHHAM  HAJIEHCHOI
akademi4yHoi dobpoyecHocmi

®K2: 30amuicme adanmysamu i y3a207bHEAMU pe3yemamu
CYYacHUX O0C/iOMeHb 8 2aJ1y3i MaOmMeMamuKu ma cmamucmuku 0715
8UPIWEHHS HAaYKOB8UX | NpAKMUYHUX npobiem

®K5: 30amHicme 3acmocosysamu meopemuko-UMOoBipHICHi Memodu
i Memoou @iHaHCO80i MameMamuku, MONoJIo2iYHi, asa2ebpaiyHi,
KOMb6IHOMOpPHI, ~ Kame2opHi Memodou ma Memoou  meopii
y3a2a6HEHUX QYHKYil, CMOXacmu4H0o20 QHA/I3Y, IHMe2paabHUX ma
ougepeHyianeHUX pieHAHb | MAMEMamMu4yHO20 QHA/I3y 0/
docnidxceHb 8 Cy4acHili MameMamuyi

PH1: 3Hamu cy4acHi meHOeHUii, HONPSIMKU ma 30KOHOMIpHOCMI
p0o38UMKY €8imo8oi ma 8iMmYU3HSAHOI HAYKU, HOyKosi KOoHuyenuii
€8imMo8OI Ma 8iMYU3HSIHOI HOYKU, MOMeMamu4Hi ma cmamucmuyYHi
HQAYKO8I WKOJIU, iX meopemuyYHi ma npuKkaaoHi po3pobku

PH2 Bonodimu Halbinbw nepedosuMuU KOHUenmyasbHUMU ma
Memo00sI02iYHUMU 3HAHHSIMU 8 2aJly3i HAyK0o80-00C/1iOHOi ma
npodgecitiHoi disibHOCMI | Ha Mexi npedMemHux 2asy3el

PH12Ymimu popmynroeamu i nepesipsmu 2inomesu;
gukopucmosysamu 0715 06I'pyHMYB8AHHS BUCHOBKI8 HAJIeX(HI 00Ka3U,
30Kpema, pesysabmamu meopemuy4yHo20 aHani3y,
eKkcnepuMeHmasbHuUx 00C/ioXeHs | MameMamu4yHo20 ma/a6o
KOMN'tomepHO020 MOOE/IH8AHHS, HASI8HI 1imepamypHi OaHi

PH13 Ymimu opeaHizogyeamu i npogodumu HAyKo80-00C/iOHY,
iHHOBaYilHY ma oceimHK OisilbHicMmbs 8 006paHili  Haykosil
cneyiasbHoCmMi - MamemMmamuuyi ma cmamucmuui

PH14  Ymimu  po3g’a3ygamu  meopemuyHi ma  NPUKIQOHI
MameMamuy4Hi  npobsemMu 3 BUKOPUCMOHHAM 60308UX 3HAOHb
MamemMamuKu ma cmamucmuku ma 60308UX 3020J/IbHUX 3HOHbL 3
PI3HUX NPUPOOHUYUX MA COUIaIbHUX HOYK

PH17 Ymimu adanmysamu, iHmepnpemysamu ma y302a/16H08amu
pe3ysiemamu  Cy4OCHUX MameMamuyHux  ma Cmamucmu4yHux
doc/lionceHb 0719 PO38'A3GHHS ~ MEoPemuYHUX ma NPUKIAOHUX
npobsiem




2. MpepeKBi3uTN Ta NOCTPEKBIZUTU AUCLUNAIHN (MicLe B CTPYKTYPHO-NOFiYHin
cxeMi HaBYaHHS 3a BiANOBIAHOI OCBITHbLOIO MPOrpamMmoio)

OceimHili komnoHeHm “layccosi Mmipu ma 2ayccosi eunadkosi npouyecu” € OOHUM i3
3a8epwasibHUX Kypcig npogeciliHoi niocomoeku dokmopig ¢inocoii cneyianeHocmi “Mamemamuka”.
Lleli kypc po3wuproe paHiwe npovYumaHi cneyianeHi OUCYUNAIHU 8 HANPSIMKY meopii
timogipHocmeli ma meopii sunadkosux npouyecie i 0ae cucmemamu3oeaHe 0emasibHe SUKAAOOHHS
0CHO8 Meopii 2ayccosux Mip ma 2ayccosux 8unadKosUx npouyecis. L ducyunniHa Mae 2uboki 102i4Hi
38'3KU 3 nonepedHiMuU OUCYUNIIHOMU HA8YAJIbHO20 h/IOHY nhid2omoeku bakasaaspis, Mazicmpie ma
dokmopie ¢inocopii, makumu sik [103(6) “Teopis timosipHocmed”, [105(6) “Teopis mipu ma iHmezpana”,
108(6) “OcHosu meopii sunadkosux npouecig”, 3016(6) “@yHKyioHan6HUL aHANI3",

3. 3MiCcT HaBYaNbHOI AUCUUNAIHUN

KpedumHuti MoOynib 8K/IKOYAE HACMYNHI meMu

Po30in 1. Fayccoei sunadkoei npoyecu
Tema 1.1. BiHepiscbKkuli npoyec, abo 6poyHiecekuli pyx
Tema 1.2. layccoei sunadkosi npoyecu

Po30in 2. CKiHYeHHOBUMIpHi 2ayccoei po3nodinu
Tema 2.1. [ayccosi mipu Ha npsamid

Tema 2.2. bazamosumipHi 2ayccosi po3nodinu
Tema 2.3. MHo2o4neHuU Epmima

Tema 2.4. [lieepyna OpHwmeUlHa-YneHbeka

Tema 2.5. Knacu Cobosnesa

Po30in 3. HeckiHyueHHOBUMIpPHI 2ayccosi mipu
Tema 3.1. OCHO8HI 03HAYeHHS i NpuKAaou
Tema 3.2. [lpocmip KamepoHa-MapmiHa

Tema 3.3. EkgigasnieHMHicmeo i CUH2YNISIPHICMb
Tema 3.4 BumipHi nisHopmu

Tema 3.5 BumipHi niHiliHi pyHKYioHanu

Po30in 4. Onyknicmes 2ayccosux mip

Tema 4.1. [aycciecmka cumempu3ayis

Tema 4.2. Onykni ma Jlinwuyesi ¢yHKYioHanu
Tema 4.3. Besuki 8ioxXuseHHs

Po30in 5. HeniHiiiHi nepemeopeHHs 2ayccosux mip
Tema 5.1. [lonomixcHI pe3ysemamu

Tema 5.2. JIiHiGHI ma HeniHIitHI nepemeopeHHs
Tema 5.3. CKiH4eHHOBUMIpPHI 8i006paXceHHs

Tema 5.4. Memod MannseeHa

3annaHosaHo iHOUBIOYyaneHi 3aHIMMS 0719 nN02/1Ub1eH020 8UBYEHHS OKPeMUX po30inie Kypcy
ma nNPaKMuYHi 3aHIMMS, HA SKUX aChipaHMU HABYAOMbCS p0368’s3yeamu 3a0ayi 3 8idnogioHUX mem

Kypcy.

4. HaByanbHi maTepianu Ta pecypcum

1. bazoea nimepamypa



1. V.I Bogachev, Gaussian Measures, American Mathematical Society, Providence, RI, 1998.

2. M.A. Lifshits, Gaussian random functions, Kluwer Academic Publications, Dordrecht, 1995.

3. Takeyuki Hida, Masuyuki Hitsuda. Gaussian Processes. American Mathematical Soc., 2007.
2. flonomixcHa nimepamypa

1. H.-H. Kuo. Gaussian Measures in Banach Spaces. Lecture Notes in Mathematics. Springer-Verlag
Berlin Heidelberg 1975.

2. M. Ledoux, Isoperimetry and Gaussian Analysis, Lectures on probability theory and statistics
(Saint-Flour, 1994), 165-294, Lecture Notes in Math. 1648, Springer, Berlin, 1996.

3. W.V. Li, Q.M. Shao, Gaussian processes: inequalities, small ball probabilities and applications,
Stochastic Processes: Theory and Methods, Handbook of Statistics vol. 19, 533-597, Elsevier,
Amsterdam 2001.

HaBYanbHU KOHTEHT
4. MetoanKa onaHyBaHHSA HaBYaJsbHOI ANCLUMIIHU (OCBITHBOrO KOMIMOHEHTA)

OCHO8HIi meMu HABYQAIbHO20 NJIAHY MOXCYMb bYmu OCBOEHI 30 MAKUMU Oxcepesaamul.
Po30in 1. [3], cmop 1 - 40; enekmpOoHHUU KOHCNeKm sekyil

Po30in 2. [1], pp. 1 - 15; esiekmpOHHUU KOHChekm s1eKy,d.

Po30in 3. [1], pp. 39 — 83.

Po30in 4. [1], pp. 157 - 197.

Po30in 5. [1], pp. 279 - 320.

5. CamocrTinHa po6oTa ctyaeHTa/acnipaHTa
BueyeHHs ducyuniiHU 8KIKOYAE HACMYNHI 8UOU caMocmiliHOi pobomu:
@ camocmiliHe ONPayKBAHHS OKPEMUX MeM;
@ nidzomoeka 00 iHOUBIOyaIbHUX MA NPAKMUYHUX 3QHSIME,
@ BUKOHOHHS PO3PaxyHKoeoi pobomu,
@ BUKOHAHHS MOOYJ/1I6HOi KOHMPOIbHOI pobomu;
@ nidzomoska 0o icnumy.
MoniTnka Ta KOHTpPOb
6. MoniTuKa HaB4YaNbHOI ANCUUNAIHN (OCBITHBOIrO KOMMOHEHTA)

PekomeHOO8aHIi MemoOU HABYAHHA: BUBYEHHS OCHOBHOI mMa OONOMIXHOI Jslimepamypu  3a
memMamuKor Jsiekyili, po36’a3y8aHHs 30004 HQ NPAKMUYHOMY 30HIMMI Ma npu 8UKOHOHHI OOMAWHIX
pobim

AcnipaHmy pekomMeHOyembcs eecmu OOKAAOHUU KOHCnekm Jekyili. Baxcsueum acnekmom SiKiCHoO20
30CB0€HHSI Mamepiany, 8iONpayr8aHHs Memodie ma a120pUMMI8 8UPIUIEHHS OCHOBHUX 30800Hb
oucyunaiHu € camocmiliHa poboma. BoHa mMicmume YumaHHs aimepamypu, 027150 Jimepamypu 3a
memoro, Nid2omogKy 00 3aHsMb, MOOYJ1I6HOi KOHMPOIbHOI pobomu ma Ao ichumy.

AkademiyHa dobpoyecHicme
lMonimuka ma npuHyuUnu akademiyHoi 0obpoyecHocmi eu3Ha4YeHi y po30dini 3 Kodekcy wecmi
HauioHanbHo20 mexHiYHO20 yHigepcumemy YKkpaiHu «Kuiecbkuli nosiimexHiyHUU iHcmumym imeHi l2opsi
Cikopcbkozo». lemasnsHiwe: https://kpi.ua/code

Hopmu emuy4Hoi nogediHKu



Hopmu emuyHoi noeediHku cmydeHmie | npayieHUKi8 eu3Ha4YeHi y po30dini 2 Kodekcy uvecmi
HauioHanbH020 mexHiYHO20 yHigepcumemy YKkpaiHu «Kuiecokuli nosiimexHiYHUU iHcmumym iMeHi l2opsi
Cikopcbko20». [lemansHiwe: https.//kpi.ua/code

7. Buam KOHTpoONIo Ta peliTUHroBa CUCTEMA OLiHIOBAaHHSA pe3y/bTaTiB HABYaHHSA
(PCO)

Ha nepwomy 3aHSIMmMi 3006y8a4i 03HALIOM/IOIOMbLCS i3 PelimUuH20800 CUCMEMOK OUiHIOB8AHHS
(PCO) ducyunniHu, sika nobydo8aHa HA OCHO8I [10/10X(eHHSI PO cUCMeMy OUIHIOBOHHS pe3ysbmamie
Has4yaHHs https://document.kpi.ua/files/2020_1-273.pdf

3okpema, pelimuHz 3006ysa4ya 3 0C8IMHLO20 KOMNOHEHMA @OopMyemscs AK cyma 6anie
NOMOYHOI  yChiWwHOCMI HABYAOHHS - CMApPMoO8o20 pelimuHey (MakcumasneHo 50 6asnie) ma
ek3amMeHayitiHux 6asie (MakcumasasHo 50 6asnis).
lMomoyHul kKoHmMpoas: ppoHmansHUl (ycHul\nucomosudl), MKP; iHOugidyasieHe 300800HHS.
KaneHoapHuli KOHMPO/b: NPo8OOUMbLCA 08i4i HO cemMecmp SK MOHIMOPUH2 NOMOYHO20 CMAHY
BUKOHAHHS 8UMO2 cuaabycy pe3ybmamu sIKo20 8i00bpaxcaromscs 8 cucmemi EnekmpoHHUU Kamnyc
https://campus.kpi.ua.
PelimuHao8a cucmema OUiHHOBAHHS 8KJIOYAE 8Ci 8UOU MeCMyB8aHHS: KOHMPOJIbHI po60mMuU, 8UKOHAHHS
iHOuBIdyas1bHO20 30800HHS, 8i0N08IdbL HA ek3ameHi. KoxcHul 3006yeay ompumye cgili hiocyMkosuli
pelimuHz no OUCYUNJIIHI.

PelimuHz 3006y8aya 3 KpedumHo20 M0Oy/isi CKIaOaEMbCs 3 6asie, SKi 8iH OMPUMYE 3a:
- pobomy HO NPAKMUYHUX 3QHAMMSIX

- HONUCAHHSI MOOYJ1bHOI KOHMPOI6HOI pobomu;

- BUKOHOHHS iHOUBIdyas1bHO20 3080aHHS (PIP);

- 8i0N08Idi HO ek3aMeHi (huCcbM0o80i ek3ameHayiliHoi pobomu).

Bidnoeidi hid Yac npakMu4HUX 3aHSIMb
Bazosuti 6as1 1 (Moxce 6ymu giokope208aHUL 8 3a/1eXHOCMI 8i0 KisTbKOCMi 3aNJIOHOBAHUX 30HSIMb)

@ SKWO 3000440 NOBHICMIO pPO38'A3aHA, Mo 3006y8aY OMPUMYE MAKCUMA/IbHY Ki/TbKiCMb
3annaHoeaHux basnie;

@ SKWO 8i0N08IObL NPABUJILHA, aJie Y pO38'A3KY € Hemo4YHocmi, mo 3006y8a4y ompumye
0,5 3annaHo8aHUX 6aiis;

@ SKWO He3a008i16HA 8i0N08I0L, MemoO p038'a3ye8aHHs 3a0a4i HenpasuabHUl - 0 6asie;

MakcumaneHut 6an 10.

MoOdynbHa KOHMpPosbHA poboma
Bazosuti 6as1 20
Kpumepii oyiH08aHHS
- nosHa 8i0N08idb Ha 8ci 3a80aHHS (binbwe 90% mamepiany) 18 - 20 6anis;
- HenosHa 8idnoegids Ha 3a80aHHS (8i0 50 do 90% mamepiany) - 10 - 17 6anis;
- 8i0n08idb Micmume meHwe 50 % HeobxidHoi iHpopmauyii - 0-9 6anis;
MakcumanesHuti 6a1 20

IHOugidyasnbHe 3a800HHS (PO3paxyHKo8o-2pagiyHa poboma)
Bazosuti 6an 20
Kpumepii oyiH08aHHS
- nosHa 8i0N08idb Ha 8ci 3a80aHHS (binbwe 90% mamepiany) 18 - 20 6anis;
- HenosHa 8idnoegidb Ha 3a80aHHS (8i0 50 do 90% mamepiany) - 10 - 17 6anis;
- 8i0n08idb Micmume meHwe 50 % HeobxidHoi iHpopmauyii - 0-9 6anie;



BukoHaHHSs PP Moxce 6ymu 3aMiHeHO Ha nid020mo8Ky me3 Ha HayKo8Y KOHpepeHUito.
MakcumanesHut 6a1 20
Ymoeu donycky 0o ek3ameHy.

Ymosor donycky 0o ek3ameHy € cmapmosuli pelimuHz He mMeHwe 30 6anis. 3006ysay, sikul 8 KiHyi
HQOBYAILHO20 ceMecmpy Marme MeHwe 6asie 00 ek3aMmeHy He 00NyCKarmscs i NOBUHHI 8UKOHOMU
dodamkosi 3a80aHHS1 00 Nepuio20 NepCKIA0aHHS.

®opma ceMecmpoeo20 KOHMPOJIHO - icnum
Ha ek3ameHi cmydeHmu 8UKOHyrOMb NUCbMOBY KOHMPOJIbHY pobomy. KoxcHe 3080aHHS Micmums 0ea
meopemuyYHUX 30NUMAHHS (3080aHHS1) | 00He npakmuyYHe. KoxcHe meopemuyHe 3anUMmMaHHs (30800HHS)
ouiHremscs y 15 6asie, a npakmuyHe y 20 6asie 30 MaKUMU Kpumepisimu:
- «8IOMIHHO», N08HA 8i0N08IdL, He MeHwe 90% nompibHoi iHpopMayii, Lo BUKOHAHA 32i0HO 3
8UMO2aMU 00 PIiBHS «YMiHb», (NOBHE, 6e3NOMUJIKO8e P038'A3yBAHHS 3080aHHS) - 14-15; 18-20 6asis;
- «dobpe», docmamHb0 No8HA 8idN0eidL, He MeHwe 75% nompibHoi iIHPopMayii, U0 BUKOHOHA 32i0HO 3
8UMO2aMU 00 PiBHS «YMiHb» 060 € HE3HAYHI HEMOYHOCMI (N0BHE P038’A3y8AHHS 3080GHHS 3
He3HaYHUMU HemoyHocmsamu) - 11-13; 16-17 6anis;
- «30008i/16HO», HENOBHA 8i0N08Idb, He MeHwe 60% nompibHOi iHpopMayii, uj0 BUKOHAHA 32i0HO 3
8UMO20MU 00 PIiBHS «YMiHb» ma Oesiki NOMUJIKU (30800HHS BUKOHOHE 3 NegHUMU Hedosikamu) - 9-10;
10-15 6anis
- «He30008i/1bHO», 8I0N08idb He 8idnosidae yMosam 00 «3a008is16HO» - 0 basiis.

Cyma cmapmosux b6asiie ma 6asiie 30 ek3aMeH nepesooumscsi 00 eK3aMeHayiliHOi OUiHKU 32i0HO 3

mabésauyero:

100...95 BiomiHHO

94...85 Lyxce dobpe

84...75 Lobpe

74...65 3a008i16HO

64...60 JlocmamHbo
MeHwe 60 He3adosinbHo

Cmapmosut peiimuH2 MeHwe
30 6anis He donyuweHo
4.

Y eunadky oucmaHryitiHoi popmu Hag4aHHS y PCO 8i0bysaromecsi HOCMYNHI 3MiHU:

0 KoHmposbHi 3ax00u npo8odsimescs OUCMAHUYIUHO i3 30CMOCYS8AHHAM e/leKMpPOHHOI howmu,
Telegram, Zoom ma ocsimHboi nnamgopmu Moodle, 30kpema y 8u2as0i mecmosux
KOHMPOJIbHUX pobim.

. . R
0 MakcumansHy cymy eaz2oeux 6071i8 KOHMPOJbHUX 30X00i8 npoms2oM cemecmpy ~ €
8CMAHOB/IEMbCS HA pigHi 50 6aris.

y R i ,
o [Jonyckosutli 6as1 00 ek3aMeHy = D ecmaHos/10eMbCs Ha pieHi 30 basie.

. R . .
o Cyma 6anie ~'1, HabpaHa npomsizcoM cemecmpy 32i0HO 3ameepoxceHo20 PCO, nogidomasiemscs
HG 0CMAHHbOMY NPAKMUYHOMY 3aHSIMMI,
0 Y pa3i He ompumaHHSi cmydeHmoM 00onyckogoz2o b6asy, oMy HOOGEMbCS MOMUIUBICMb

nidsuwumu R, wis1IXxoM nposedeHHs1 000aMKO8UX KOHMPOJIbHUX 30X00i8 00 00NyCcK08020

0 PigeHo Habymms nepedbayeHuUX HA8YAIbHOK NPO2PAMO0 KOMNnemeHmMHocmel 8U3HAYAEMbCS
Ha nidcmasi nposedeHux 3ax00i8 NOMOYHO20 KOHMPOJIH.

0 Ek3ameHayiliHa OYiHKa MOXe bymu eucmassieHa «a8MoOMAmMoM» 30 GOPMY/IO  WJISIXOM
nepepaxyHKy cmapmosux 6asie 3a 100-60/16HO WKAIOO:



R =60+ 20K~ Ry)

i
[Tepesodumscsi 00 ek3ameHayiliHOi OyiHKU 32i0HO 3 mabuyero

100...95 BiomiHHO
94...85 Lyxce dobpe
84..75 Lobpe
74...65 30008i/16HO
64...60 JlocmamHbo
MeHwe 60 He3adoeinbHo

Po6ouy nmporpamMy HaBYa/IBLHOI AUCIUILTIHM (cH1aldyc):

CknagieHo  ripodecopoM Kadeapu MA Tta TH, a.¢.-M.H., gorienTom Bacumk O.I.
YxBaneno  kadegporo MA ta TU (npotokon Ne 12 Big 19.06.2023 p.)
IMoromkeHo MeToauuHor KoMiciero @M (rpotokos Ne 10 Big 27.06.2023 p.)



