HAIIIOHAJIbHUM TEXHIYHUI YHIBEPCUTET YKPATHU
«KUIBCHKWH MOJITEXHIYHUIM IHCTUTYT imeni ITOPSI CIKOPCHKOI'O»

HABYAJIbHO-HAYKOBUU ®I3UKO-TEXHIYHUN IHCTUTYT
OAKVJIBTET IIPUKJIAJJHOI MATEMATHUKU

3ATBEPJI’KEHO:

MeToIuYHO pasoro
KIII im. Iropst CikopchKoro
(mpoTtokon Ne5 Bix «23» mororo 2023 p.)

®-KATAJIOT
BUBIPKOBUX HABYAJIbHUX JJUCHUIIJIIH
IUKJIY NPO®ECIHHOI MIATOTOBKH

AJ1s1 3100yBaviB cTyneHs A0KTopa pinocodii
3a ocBiTHBOIO nporpamoro «IIpukinagna maTtemMaTuka»

3a cneniajabHicTio 113 IIpuknagna maTtemaTuka

YXBAJIEHO:

Buenoro pagoro HH OTI
KIII im. Iropst Cikopcrkoro
(mporoxomn Ne2 Bix «30» ciuns 2023 p.)

Buenoro pagoro OIIM
KIII im. Iropst Cikopchkoro
(mpotokon Ne6 Bim «30» ciunst 2023 p.)

Kuis — 2023



[Ipoienypa BUOOpPY OCBITHIX KOMIIOHEHT BimOyBaeThcs 3rimHO 3 «llojokeHHSIM TIpO
peaizaliio npaBa Ha BUIbHUN BUOIp HaBYANBHUX AUCHUILIIH 3700yBauamu BUIoi ocitu KIII im.

Iropst Cikopcbkoroy (https://osvita.kpi.ua/node/185) B cuctemi http://my.kpi.ua.

3BEpHITH yBary: BUKJIaJadi BKa3yIOThCS MONEPETHHO Ta MOKYTh OyTH 3MiHEHi!

Cunalycu ycix TUCHMIUTIH Ta iHIIA CynpoBiaHa iHGopMallis po3milieHa Ha caiditax Kadeap:

https://mmis.ipt.kpi.ua/students/course-selection/
https://mmda.ipt.kpi.ua/change/
http://pma.fpm.kpi.ua/uk/apply/admission/official

3 ycix TWTaHb WIOJI0 OpTraHi3amii MporeAypd BHOOPY OCBITHIX KOMIIOHEHT Ta 3a
KOHCYJIBTAIISIMU 10 ()OPMYBAHHIO 1HAMBITYalIbHOI OCBITHBOI TPAEKTOPIii 3BEPTATUCH JO B.O. 3aB.
kadeaporo MM3I Cepris fxosnesa (yasv@rl.kiev.ua,tg: @leonhard eu), 3aBimyBaua kadenpu
MMA/I Haranii Kyccyns (Nataliia.kussul@ll1.kpi.ua, tg: @nataliia_kussul) ta 3aBizyBaua kadenpu

IIMA Ozer Yeprosa (chertov@i.ua) BiamosigHo.

JIucumuninu 1Jis BUOOpPY Ha APYruii pik HABYAHHA

3100yBaui MepIIoro Kypcy oOMparTh OMHY JUCHIHUIUIIHY 3 HABEACHOTO MEPETiKY JJIs BUBYCHHS Y TPETHOMY CEMECTpi

Ta OJIHY JWICUHILTIHY JUIsl BUBUCHHS Y YETBEPTOMY CEMeCTpi

Tpemiu (ocinuiti) cemecmp

Jucyunnina (6 kpedumis, icnum) Kageopa Cmop.
Texnonorii ranboKoro HaBYaHHs MMAJL 4
[TpuknagHi muTanHs TOOYIOBY Ta aHANI3y CKIAJHOCTI aJTOPUTMIB MM3I 5
CriemiaJibHi pO3UTH «M'IKHX 00UHCICHD) I[IMA 6

Yemeepmuil (6ecuanuil) cemecmp

Jucyunnina (6 kpedumis, icnum) Kageopa Cmop.
['eonpocTOpOBUl IHTEICKT MMA/] 8
CrenianbHi po3/iJiu Teopii aIrOpUTMiB Ta AUCKPETHUX aBTOMATIB MM3I 9
Ilapabomiyni kpalioBi 3aa4i [IMA 10



https://mmda.ipt.kpi.ua/change/
http://pma.fpm.kpi.ua/uk/apply/admission/official
mailto:yasv@rl.kiev.ua
mailto:Nataliia.kussul@lll.kpi.ua
mailto:chertov@i.ua

BUBIPKOBI OCBITHI KOMIIOHEHTH
APYTI'OI'O KYPCY HABYAHHAA

(TPETIA CEMECTP)



Jucnunnina | TexHouorii riimdoKoro HaB4aHHsI
Pienr BO Tperiit (moxTop dinocodii) Kypc Hpyruit kypc
(Tperiii cemecTp)

Obcsr, hopma | 6 KpenuTis, Moga YkpaiHcbka

KOHTPOJIIO icnut BUKJIQIaHHS

Kadenpa MaTeMaTHyHOr0 MOJICITIOBAHHS Ta aHATI3Y JaHUX

Buknagadi ITpodecop Illenecron A. 1O.

Bumoru no Jlis BUBYEHHS TUCIHUIUIIHA CTYJCHT MAa€ BOJOMITH METOJaMHU JIHIHHOI

MOYaTKy anreOpu, Teopii HWMOBIpHOCTEH 1 MaTeMaTHMYHOI CTAaTUCTUKH, Teopil

BUBYCHHS ONTHMI3alii, MAaIIMHHOIO HaBYaHHS, OyTH 3HAOMUM 3 OCHOBaMH
nporpamyBaHHs, OaxaHo Ha Python, a Tako 3 KJIaCHYHUMHU aJrOpUTMAMHU Ta
CTPYKTYpaMH JIaHHUX.

AHorarnis Jlucuuruiina BUBYA€E Cy9acHUH PO3/ILT MATMHHOTO HAaBYaHHS — TIIMOOKI

JUCLUILIIHA HEHPOHHI Mepexi 1 MeToau TIMOWHHOTO HaB4YaHHS. MeToau TIHOWHHOTO
HABYAHHS AaHAII3YyIOTbCA B MOpIBHSAHHI 3  Tpamuiiinumu  (Shallow)
HEHPOHHUMHU MeEpeKaMH, BH3HAYAIOThCS 1X BIAMIHHOCTI 1 TEpeBaru.
Po3rnsgaroTbess OCHOBHI NMPHHIUIM, 3ajadi, MMapajurMd Ta MiJXOAU JO
ITMOMHHOTO HaBYaHHS, BKIIIOYAIOYM 3TOPTKOBI Ta PEKYPEHTHI HEWPOHHI
Mepeki, TeHEpaTHBHI 3MarajibHi HEHpPOHHI Mepeki Ta iX BUKOPHUCTAHHS B
pi3HUX OO0JacTSIX HAayKd 1 aHaimidy JaHuX. PoO3TJsIaloThCs MUTAHHS
mporpaMHoOi peanizaiii TITUOMHHUX apXIiTEKTyp, aHami3y SKOCTI MoJenel Ta
MeTonu aHcaMmOmroBaHHSA. OTpuMaHi KOMITETEHIiT OyayTh HEOOXimHI IS
AQHANIITUKIB  JAaHUX Ta JIO3BOJSATH  PO3POOIATH  CydyacHi  alTOPUTMH
po3mi3HaBaHHs 00pa3iB i KOMIT IOTEPHOTO 30DY.

dopma Jlex1ii, mpakTHYHI 3aHATTS

MIPOBEICHHS

3aHATH




JNuctuumnina | [lpukaaaHi nuTaHHa nmoOyA0BH Ta AaHAMI3y CKJIAJTHOCTI
AJITOPUTMIB

Pisens BO Tpertiii (moxTop dinocodii) Kypc Hpyruii kypc

(Tperiii cemecTp)

Obcsr, hopma | 6 KpenuTis, Moga YkpaiHcbka

KOHTPOJIIO icnut BUKJIQIaHHS

Kadenpa MareMaTHYHUX METOAIB 3aXUCTY iH(popmaii

Bukimagaui Honent Kyunnceka H. B.

Bumoru 1o ba3zoBi 3HaHHSA 3 mpuKIagHOI anreOpu, OOYHCIIOBAIBHOI anredpu, Teopii

MOYaTKy AITOPHUTMIB, TEOPIi CKIIAIHOCTI, aCUMETPUIHOI Kpurnrorpadii

BHUBUYCHHS

AHorarnis Hapuanpna nmucummutina «lIpukmanHi nuTaHHs TOOYJAOBH Ta aHAaJI3y

JTUCHUUTUTIHA CKJIIAJHOCTI ~ITOPUTMIB» TMPHUCBSIUEHA JOCHIPDKEHHIO OOYUCIIOBATBHUX
QITOPUTMIB Ha cnenudiyHuX anreOpaiuHuX CTPYKTypax, sIKi Hapasi HMIMPOKO
BUKOPHUCTOBYIOTHCSI Y KpunTorpadii, 30kpemMa, sl CTBOPEHHS TOCTKBAHTOBO
CTIMKHX KPHUIITOCHUCTEM.

Posrnsmatorecsi muTaHHS eeKTHBHOI  peaiizamii  anropuTMiB - Ha

SNINTUYHUX KPUBUX, MpPEACTaBIeHUX Yy pisHUX ¢opmax (Beliepmrpaca,
Montromepi, Ensapnca, Xadda Toimro), BBy crocoOy mpeicTaBlIeHHS Ta
0COOIMBOCTEM apXiTeKTypH Ha CKJIAQIHICTh TaKuX aiaroputmiB. Takox
PO3TISIIAIOTECS  aITOPUTMHU, SIKI BHUKOPHCTOBYIOTH TOCTKBAaHTOBO CKJIQ/IHI
TEOPETHKO-YMCIIOBI 33/1a4i, Ta aITOPUTMH Ha PEIIiTKaXx.

dopma Jlekuii, mpakTU4HI 3aHATTS

MIPOBEICHHS

3aHATH




Jlucunmnina | CneniajbHi po3aijin «M'SIKHX 009HCIEHbY
Pienr BO Tperiit (moxTop dinocodii) Kypc Hpyruit kypc
(Tperiii cemecTp)

Obcsr, hopma | 6 KpenuTis, Moga YkpaiHcbka

KOHTPOJIIO icnut BUKJIQIaHHS

Kadenpa [TpukiagHOT MaTEMAaTUKU

Buknagadi [Tpodecop Yepton O. P.

Bumoru no Jlisi BUBYEHHSI JWCHMIUIIHU CTYJACHT MAa€ BOJOJITH METOAAMH JiHIHHOL

MOYaTKy anreOpu Ta MeETOAAMH ONTHMI3amii, MaTu 0a30Bi 3HaHHA 3 Teopil

BHUBUYCHHS WMOBIpHOCTEH 1 MaTeMaTWYHOI CTATUCTUKH, MAIIMHHOTO HAaBYaHHS, OyTH
3HAlOMMM 3 OCHOBaMH MpOrpaMyBaHHs, OaxkaHo Ha Python, a Ttakox 3
KJIIACHYHUMH QJITOPUTMAMU Ta CTPYKTYPAMH JaHHX.

AHorarnis Tpamumiiino 3 waciB  Jlordi 3age 1m0 «M'SKUX  OOYHMCIICHBY

JTUCUUTUTIHA (Softcomputing) BigHOCHIMCS HEHPOHHI MEpeXi, HEYiTKa MareMaThka Ta
TCHETUYHI AJITOPUTMHU.
VY xypci «CrenianbHi po3aimd 'M'SKHX OOYMCIIEHB» MH 30CEpenuMocs Ha
OCTAaHHBOMY pO3JUII — TCHETHYHUX alNroOpuTMax. 30Kpema, OyayTh
PO3TIISIHYTI Taki NMUTaHHsS SK eBonromiiiHi ctpaterii (Evolution Strategies),
reetTnuHe nporpamyBanHs (Genetic Programming) Ta MEMETHYHI alrOpUTMHU
(Memetic Algorithms).

Inest reHeTUYHHUX aNTOPUTMIB 3aII03WYCHA B JKUBOI MPUPOIH U IMOJIATAE B
opranizaiii €BOJIIOLIHHOIO IMPOIECY, KIHIIEBOK) METOI SKOrO € OTPHUMAaHHS
ontuManpHOro pimeHas. lLlei posxin 'M'skux oO4YuCIieHb' Mae 3HauHE
MPaKTUYHE 3aCTOCYyBaHHs, 00 0arato 3amay 3 pi3HUX MPOOJIEMHUX OONacTeit
(TexHIYHHMX, OIOJIOTIYHUX, COIIaTbHO-EKOHOMIYHUX TOINO) 3BOIUTHCS JO
onTuMizalii 0araronapaMeTpuuHuX (PyHKIIHA, SKy MOXKHA 3A1MCHUTH IIJISTXOM
3aCTOCYBAHHS TCHETHYHUX aJITOPUTMIB.

dopma Jlexuii, mpakTUYHI 3aHATTS
MIPOBEICHHS

3aHATH




BUBIPKOBI OCBITHI KOMIIOHEHTH
APYTOI'O KYPCY HABYUAHHA

(UETBEPTUH CEMECTP)



Jluctuumiina | F'eonpocTopoBHii iHTEJIEKT
Pienr BO Tperiit (moxTop dinocodii) Kypc Hpyruit kypc
(ueTBepTHIi ceMECTp)

Obcsr, hopma | 6 KpenuTis, Moga YkpaiHcbka

KOHTPOJIIO ICIIUT BUKJIQJJAaHHS

Kadenpa MaTeMaTHyHOr0 MOJICITIOBAHHS Ta aHATI3Y JaHUX

Buknagadi ITpodecop Kyccynp H. M.

Bumoru 1o [Ipoiineni kypcu «Teopis HMOBIpHOCTEH Ta MaTeMaTW4YHAa CTATUCTHKA,

MOYaTKy «Mopeni Ta METOIM IPUUHATTA PillIeHb», « METOIU MAIlIMHHOTO HABYAHHS

BUBYEHHS ABO omaHoBaHI 3HaHHA 3 MaTEMaTHYHOI CTATUCTHKH, TEOPId NPUHHATTS
pillieHb, OCHOBHI CTAaTUCTHUYHI PO3MOJLIN; OCHOBH Teopii rpadiB; METOAH
TeOopii NPUIHSTTS PillieHb, METOAM MAITUHHOTO HABYAHHSI.

AHoTaris HaByanbna nucnumuiina «['eonmpocTOpoBHl  1HTENEKT» MPHUCBSYECHA

JTUCIUTUTIHA OKpPEeMHM HaIpsiIMKaM Ta METOJlaM, SIKi BUKOPHCTOBYIOTHCS TIPH PO3B’SI3KY
3aa4 MATPUMKA TPUMHATTSA YOPABIiHCHKUX pIillleHh HAa OCHOBI METO/IIB
MITYY9HOTO IHTEJIEKTY Ta PI3HOPIIHUX T€OMPOCTOPOBHX JAaHUX, 30KpeMa s
MIITPUMKH MPUWHSTTS pillIeHb B cepi MPOJT0BOILYOI Ta €KOJIOTTYHOI Oe3MeKn
Jiep>KaBH, CTAJIOr0 PO3BUTKY JIEPKABH Ta PETIOHIB.

Jucnumiina 0XOIUTioe 3a7a4ul peCTPOCIEKTUBHOTO aHali3y, Kiacudikariii,

MIPOTHO3YBAaHHSI €KOHOMIUYHUX Ta €KOJOTIYHUX MapaMeTPiB CTAJOr0 PO3BHTKY
Ha OCHOBI TeompocTopoBoi iH(opmaii. OCHOBHOI METOK IUCIMIUIIHU €
(dopMyBaHHS y acmipaHTIB 3HaHb Ta HABHYOK 3aCTOCYBAHHS T'€OMPOCTOPOBOTO
IHTEJICKTY JUIS MIITPUMKH MPUHHATTS YIPaBITHCHKHUX PIllICHb.

dopma Jlekuii, mpakTU4HI 3aHATTS

MIPOBEICHHS

3aHATH




Huctumnina | CoemianbHi  po3mizim  Teopii ajaropuTrMiB Ta JIHCKPETHHMX
aBTOMATIB

Pisens BO Tpertiii (moxTop dinocodii) Kypc Hpyruii kypc

(ueTBepTHH cCeMeCT)

Obcsr, hopma | 6 KpenuTis, Moga YkpaiHcbka

KOHTPOJIIO icnut BUKJIQIaHHS

Kadenpa MareMaTHYHUX METOAIB 3aXUCTY iH(popmaii

Buknagadi [Tpodecop CaBuyk M. M.

Bumoru no ba3oBi 3HaHHA 3 JTUCKPETHOI MaTeMaTHUKW, MaTEMaTHYHOI JIOTiKH, Teopii

MOYaTKy AITOPHUTMIB, TEOPIi IMOBIPHOCTI, KpUrTorpadii Ta KpUNTOAHAIIZY

BHUBUYCHHS

AHorarnis Hapuanpna pucnumunina «CremiaibHI pO3AUIM TEOpil alrOpUTMIB Ta

JTUCHUUTUTIHA JUCKPEeTHUX AaBTOMATiB» TPUCBSYEHA JOCIDKEHHIO (PyHIaMEHTaIbHUX
MOHATH, SIKI BUKOPUCTOBYIOTBCS y KPUITOJIOTI, ajle MalOTh BEJIUKE 3HAYCHHS
JUIL PI3HUX Tally3edl MaTeMaTHKH; 30KpeMa, pO3IIsAaroThbes Qopmarizaii
MTOHSATH BaKKOOOOPOTHOCTI (one-wayness), TICEBIOBUITAIKOBOCTI
(pseudoramdomness), uesnauymocti (negligibleness), mepesaru (advantage)
TOIIIO.

VY Kypci IOCHIKYIOThCS ICHYOYI (hopMaibHI MOJAENI ISl BH3HAYCHHS

HaBEJICHUX IMOHAThH, iX MOXJIMBI peaiizamii y MaTeMaTWUYHUX NPUMITHUBAX,
Mpo0JIeMH TMPAKTUYHOTO 3aCTOCYBAaHHS Ta BIUIMB Ha CKJIQJHICTh 1HIITUX
MaTeMaTHYHUX 33]a4. BUIbII IeTalbHO PO3MIISAIAIOTHCS 3aCTOCYBAHHS y Tally3i
KPHUNTOJIOTIi, 30KpeMa, TEOPETHYHI MOJAETl CTIMKOCTI KpumrorpadigHmx
CHCTEM B 3aJIeXKHOCTI BiJ piBHS iHopMarii, foctynHoi ananituky (CCA, CPA
TOIIO).

dopma Jlex1ii, mpakTUYHI 3aHATTS

MIPOBEICHHS

3aHATDH




Jucuummina | [lapa6oJiuni kpaiioBi 3agaui
Pienr BO Tperiit (moxTop dinocodii) Kypc Hpyruit kypc
(ueTBepTHIi ceMECTp)

Obcsr, hopma | 6 KpenuTis, Moga YkpaiHcbka

KOHTPOJIIO iciut BUKJIAJaHHS

Kadenpa [TpukiagHOT MaTEMAaTUKU

Buknagadi ITpodecop Jlock B. M.

Bumoru no bazoBi 3HaHHa 3 mpeameriB «MaremaTuuHMid aHaNmi3», «JludepenmnianbHi

MOYaTKy piBHSHHS», «PiBHAHHS MaTeMaTH4HOI (Di3ukn», « DYHKITIOHATBHUN aHAITI3

BHBYCHHS

AHoTAIIIA [TapaGoniuni audepeHIiaabHl PIBHAHHS ONUCYIOTh IHPOKE KOJIO

JTUCUUTUTIHA (Gi3MYHUX TIPOLIECiB, 30KpeMa, TEeIIOMacooOMiH, aAu(dy3is y HenepepBHUX
cepenoBumax Tomo. Llum oOymoBIeHO iX MIMpPOKE BUKOPHCTaHHS B
MaTeMaTH4YHOMY MojemoBanHi. HaBwanpHa auciumiina «[lapaGomiuni
KpaloBi 3aJa4i» NPUCBSYCHa OCHOBHHM DPE3yJIbTaTaM KJIACHYHOI Ta Cy4acHOI
Teopii mapal®oniyHMX 3ama4 B (YHKIIOHAIBHUX aHI30TPOITHHUX IPOCTOpax
I'ensnepa ta Coboresa.

B kypci BuBYaKHOTbCA Taki NHTaHHSA: (QYHKUIOHAJIBHI aHI30TPOIHI
npocropu ['enpaepa ta CoOoneBa, moHATTS napaboiiunux 3a [leTpoBchkum
pIBHSHB 1 CHCTEM, IOCTAaHOBKH MapaOOJYHUX MOYATKOBO-KPAWOBHX 3a/1ad,
y3arajJbHEHi Ta KJIACH4HI pO3B’sA3KM IuX 3a1a4. OCHOBHA yBara MpHIUISETHCS
JOCIIKEHHIO KOPEKTHOI PO3B’SI3HOCTI (TeopemMaM Tpo i30MOpdi3Mu) s
napalosiuHuX 3a/1a4 B mpocropax 'enpaepa Ta Cobonena.

dopma Jlekuii, mpakTU4HI 3aHATTS
IPOBEICHHS
3aHATh

10



