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IHCTPYKLUiA KOpUCTyBayam KaTaaory

1. Kinbkictb i obcar (y kpeautax EKTC) HaBYaNbHUX AMCUMMNIH, AKI MOXKe 06patn CTyaeHT
(BMBiIpKOBUX AMCUMNAIH), BU3HAYAETbCA HaBYa/IbHUM NAaHOM, a came: ana |l kypcy — 8 kpeagurTis, |l Kypcy
— 24 kpeantn, IV Kypcy — 24 KpeauTtn. Y HaByaNbHOMY MNAAHI 3a3HAYAETbLCA TAKOX CEMECTP, Y AKOMY
BMKNadaloTb BMOIpKoBY AucumnaiHy, ¢popma cemMecTpoBOro KOHTPOAD, BMAW Ta 06CArM HaBYaNbHUX
3aHATb.

2. be3nocepenHin BUbIp cTyaeHTamMM AUCLMNNIH 34iNCHIOETbCA Yepes calT https://my.kpi.ua/.

3. Y BMNAAKy HEMOXKAMBOCTI pOpmMyBaHHA HaB4YanbHOI rPYyNU/NOTOKY ANA BUBYEHHA MNEBHOI
avcumnninm - ®-Katanory CcTygeHTam HafaeTbcA  MOMAMBICTL abo  34iMCHUTM  NOBTOPHWUIA  BUBIp,
NPWELHABLIMCL A0 BXKe cHOPMOBaHUX HaBYaNbHUX rpyn/noTokis, abo onaHoByBaTK 0bBpaHy AUCUMNAIHY
iHOMBIAYAaNbHO 3 BWKOPMUCTAHHAM 3MiWlaHOT GOPMM HaBYaHHA Ta IHAMBIAYANbHUX KOHCY/AbTaLUiN
(MoXKnuBiCTb HapAETbCA 32 OOIPYHTOBAHOK 3aABOMO CTyAeHTa Ta pilleHHAM Kadenpu, Aka 3abesneuye
BMKNAAaHHA Li€i AUCUUNNIHN).

4. 3p06yBaya, AKMN 3HEXTyBaB CBOIM MpaBoOM BMOOPY, MoXe OyTWM 3anncaHoO Ha BMBYEHHSA
HaBYa/IbHUX AUCUMNAIH, AKi obpaB 3aBigyBay BUMNYCKOBOI Kadeapu, ANa ONTUMI3aLjii HaBYaNbHUX
rpyn/noTokis.

5. AKwWwo 3806yBay i3 NOBaXKHOI MPUYNHM He 3Mir 0b6paTh AMCUUNAIHM BYaCcHO, abo BUABUB NMOMMUJIKY
LLLOAO0 CBOro BONEBUABJ/IEHHA, BiH 3BEPTAETLCA A0 AeKaHaTy 3 3aABO0 A/1A 3anNUCy Ha BUBYEHHA 06paHMX
HUM ANCUMNAIH, HAaAABLIWN AOKYMEHTH, LLLO 3aCBiAYYOTb NMOBAMKHICTb NPUYMH. 3aABa Ha 3MiHY BMOiIpKOBOI
AMcuMnAiHM y cdopmoBaHOMY iHAMBIAYaNIbHOMY HAaBYa/IbHOMY MAHI MA€E NOAABATUCA He Mi3Hille, HiX 3a
MiCALLb 4,0 MOYATKYy CEMECTPY, B AKOMY BUKNALAI0Tb L0 OUCLUNIHY.

6. He ponyckaetbca 3miHa 0bpaHMX gMcUMNAIH NiCNA NOYATKY HaBYa/NIbHOrO CeMecTpy, B AKOMY iX
BUKNA4aloThb.

7. HaBuanbHi gucumnniny, AKi obpaB CTyAeHT, 3a3Ha4yalTbCA B MOro iHAMBiAyanbHOMY
HaBYaNlbHOMY NANaAHI.

8. binble iHpopmaLii moxKHa 3HaNTK B MoNOXKEHHI NPO NOPAAOK peanilauii cTyaeHTaMKn npasa Ha
BiNbHWUI BMBIp HaBYaNbHUX AUCUMNIH.

B pamkax oOcCBiTHbOI nporpamu «Hayka npo AaHi Ta matemaTtMyHe MOAENIOBAHHA» AnA
3006yBaviB 2024 poKy BCTyny nepeabaveHo ceptudikatHy nporpamy «Mathematical Methods of
Machine Learning and Optimisation in Advertising Technology (MatematnyHi meTogM malnHHOro
HaBYaHHA Ta ONTUMI3aL,ii B peKNaMHUX TEXHONOTIAX)».

3 onucom cepTudiKaTHOI  MPOrpamm  MOXHA  O3HAMOMUTUCA 33  MOCUIAHHAM:
https://pma.fpm.kpi.ua/uk/studentam/ofitsiyno/osvitni- programi-pidgotovki-ta-navchalni-plani

3anuc Ha cepTMdikaTHY nporpamy BiabyBaeTbca B Nepion peanisauii 3406yBayamm ocBiTM NpaBa
Ha Bi/IbHMA BUBIP HABYaNbHUX AUCUMMNAIH | 3[IMCHIOETLCA Ha Becb 06cAr cepTudikaTHOI Nporpamu
yepes NoAaHHA BiANOBIAHOT 3aABM Ha iM'st JekaHa dhaKynbTeTy.


https://my.kpi.ua/
https://pma.fpm.kpi.ua/uk/studentam/ofitsiyno/osvitni-programi-pidgotovki-ta-navchalni-plani
https://pma.fpm.kpi.ua/uk/studentam/ofitsiyno/osvitni-programi-pidgotovki-ta-navchalni-plani

®-Karanor — 2026 p.

Lucyunnidu 008 2 kypcy (subip nepwokypcHuUKis)

(noTpi6bHO 06paTn 8 Kpegutis)

3-1 cemecTp: 04Ha gucuumnniHa obcarom y 4 Kpegutu
4-i4 cemecTp: ogHa aucuunniHa obcarom y 4 Kpegutu

.. . Kin-1b CemecTtpoBa
Ne HasBa HaB4YanbHOI gucuUnNaiHn CemecTp . .
Kpeautis arecrauis
1 Front-end po3pobka 3 4 3anik
2 MpuKknagHa mexaHika 3 4 3anik
3 Komn’toTepHa rpadika i mynbtumegia 3 4 3anik
4 PyHKLiiHe nporpamyBaHHsA 4 4 3anik
5 Teopia PpyHKLi KOMNAEKCHOT 3MiHHOT 4 4 3anik
6 O6’€eKTHO-OpiEHTOBAHE MPOrpamyBaHHA 4 4 3aniK




Lucuyunninu 021 3 Kypcy (8ubip 0py20KypcHUKis)

(noTpi6bHO 06paTn 24 KpeauTtn)
5-i cemecTp: TpU AUcUMNNiHKN 06cAarom y 4 KpeauTn KOXKHa
6-1 cemecTp: Tp1 AMcumnaiHu obcarom y 4 KpeauTH KOXKHa

.. . Kin-1b CemecTtpoBa
Ne HasBa HaB4YanbHOI gucLUUNIiHN Cemectp . .
Kpeautis arecrauis
1 Fundamentals of AdTech and Data Analytics 5 4 3anik
2 Front-end po3pobka 5 4 3anik
3 PiBHAHHA MaTemaTUyHOI PisnKn 5 4 3anik
4 MaTtemaTuyHe nporpamyBaHHA 5 4 3anik
5 BunagkKosi npouecu 5 4 3anik
6 MpuKknagHa mexaHika 5 4 3anik
7 Komn’toTepHa rpadika i mynbTrumesja 5 4 3anik
8 Applied Machine Learning in AdTech 6 4 3anik
9 OCHOBM reoMeTPUYHOro MOAEeN0BaHHA 6 4 3anik
10 OundepeHuianbHa reometpis 6 4 3aniK
11 ®PyHKUiOHaNnbHWI aHani3 6 4 3anik
12 O6’€eKTHO-OpIEHTOBAHE MPOrpamyBaHHA 6 4 3anik
13 @PyHKLUiMHe nporpaMyBaHHsA 6 4 3anik
14 Teopia GyHKLi KOMNIEKCHOT 3MiHHOT 6 4 3anik




Lucuunnidu 011 4 Kypcy (8ubip mpemboKypcHUKi8)

(noTpibHO 06paTn 24 KpeauTtn)

7-1 cemecTp: YOTUPU gUcUUNNiHKM 06cAarom y 4 KpeauTn KoXHa

8-1 cemecTp: ABi gucuUNAiHN 06cArom y 4 KpeauTn KoXKHa

Ne HasBa HaB4YaNbHOI AUCUUNNIHN Cemectp Km-Tb. CeMGCquBa
Kpeautis arecrauis
1 Cuctemmn raMbUHHOIO HaBYAHHA 7 4 3aniK
2 IHpopMaLiiHi cuctemu 7 4 3anik
3 Po3nogajneHi i xmapHi obumcneHHA 7 4 3anik
4 HaBYaHHA 3 NiaKpinAeHHAM B TMIMBUHHOMY HaBYaHHI 7 4 3aniK
5 PiBHAAHHA MaTemaTU4YHOI Gi3NKK 7 4 3anik
6 YnpaBniHHA NPOEKTAMM 7 4 3anik
7 MaTtemaTuyHe nporpamyBaHHA 7 4 3anik
8 Geometric Modelling 7 4 3aNiK
9 [eHepaTUBHUI WTYYHUN iHTENEKT 8 4 3anik
10 CucTemHui aHanis 8 4 3aniK
11 Teopif ONTUMANbHOTO KepyBaHHA 8 4 3anik
12 MeToamn Teopii HaZIMHOCTI Ta PU3KNKY 8 4 3anik
13 OcHoBMU Kibepbesneku 8 4 3aNiK




AHoTaUii BUBipKOBUX AUcumUniH gna 2 Kypcy

1. Front-end po3po6bka

Kadeppa, aKa NPUKAALHOT MAaTEMATUKHK
3abe3sneuye

BUKNA[AHHA

PiBeHb BULLOT Mepwwnit (bakanaBpCbKUiA)
oCBiTH

Kypc, cemectp

2,3

O6car aucumnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT

4 kKpeantn EKTC: 44 ayanTopHi rogmHu, 76 roamH camocTiltHOT po6oTu

poboTtun
Mosa BUKnagaHHA | YKpaiHCbKa
Bumoru o Po3yMmiHHA NpMHUMNIB 06’€KTHO-0PiEHTOBAHOT PO3P06KN. PO3yMiHHA ogHiei 3 C-noaibHMX

NOYATKYy BUBYEHHA
AUCLUNNIHU

06’eKTHO-0OpieHTOBaHUX MoB (C\C++, Java, C#). Po3ymMiHHA NpuHLMNiIB pOBOTM KOMN IOTEPHMX
MepeX.

Lo 6yge MpoToKkon HTTP. Po3pobKa KNieHT-OpieHTOBAHOro Koay MoBoto JavaScript Ana BUKOHAHHA y

BUBYATUCA 6paysepi. TexHonoria AJAX. Mosu po3miTkn HTML ta CSS. NMaatdpopma Node.js. Pperimsopk
React.

Yomy ue Bebpo3pobka — opHAa 3 HaMBINbLIMX YaCTUH HUHILWHLOrO PUHKY 3aCTOCYHKIB AnA

uikaso/Tpeba KOopuCTyBauiB. KoxeH Mmae bpaysep i AOCTyN B iHTEPHET MaliXKe KOXHOT XBUNMHU, BiATaK MOXKe

BUBYATH 3anycKaTh Be6-3aCTOCYHKM Ta CaWTW, TOMY BOHM CTaloTb Bce 6inbw ¢yHKUiOHaNbHUMK. B
LbOMY KyPCi MU PO3r/ISSHEMO OCHOBM POBOTU 3 KAIEHTCHKOIO YaCTUHOI Be63aCTOCYHKIB — Bif,
BEPCTKM BeOCTOPIHOK [0 NporpamyBaHHA PEaKTUMBHOI MOBEAIHKM Ha Aii KopuCTyBauya,
KOpUCTYtoUuMCb nonynsapHum ¢ppelrimsopkom React Big Facebook.

Yomy morkHa Po3ymiTtv npuHumnu poboTtn npotokony HTTP.

HaBYUTUCA Po3pobnsatu ansaitH BebcTopiHOK 3a gonomoroto mos HTML Ta CSS.
Po3pobasaTu AnHamiuHy noBeaiHKy Be6CTOPiHOK 3a gonomMorot mosu JavaScript.
Kopuctysatuca nnatdopmoto Node.js ana 3anycky JavaScript Kogy noKanbHoO.
KopuctysaTtuca ppenmsopkom React Ta cneuianbHUm gianektom JSX.

AK MOKHa Mo 3aBepLUEHHIO Kypcy, CTYAeHTU ByayTb Y 3M03i peanisyBaTu KNiEHTCbKY YaCcTUHY

KopuctyBaTuca Be63aCTOCYHKY: Bifl BEPCTKM 40 ANHAMIYHOT B3aEMOZ|i i3 cepBepom, 3a 40NOMOroto

Habytumm TpaauuinHux 3acobis HTML/CSS/JavaScript Ta ¢ppelimBopk React.

3HAHHAMM i

YMiHHAMMU

IHdbopmauiiiHe

Cnanau npeseHTauiit Ta OHNaNH-PENO3UTOPI NEKLiNHUX NPUKNaLiB.

3abe3neyeHHA CaliTn fOKYMEHTaL,i pO3rNAHYTOro NPOrpamHoro 3abesneyeHHs.
AUCuMNAiHK OHNaMH-KypCK 32 METOAMKOIO 3MiLLAHOrO HaBYaHHA.
Cunabyc.
Bua cemectposoro | 3anik
KOHTpPO/IO




2. NMpuknagHa mexaHika

Kadeppa, aka
3abe3sneuye
BUKNA[AHHA

NPUKAALHOT MAaTEMATUKHK

PiBeHb BULL,O1 OCBiTH

Mepwwnit (bakanaBpCbKUiA)

Kypc, cemectp

2,3

O6car agucumnninm Ta
posnoain roguH
ayAUTOPHOI Ta
camocTiiiHoi po6oTun

4 kKpeantn EKTC: 44 ayanTopHi rogmHu, 76 roamH camocTiliHOT po6oTu

Mosa BuMknagaHHAa

YKpaiHCbKa

Bumoru Ao noyatky
BUBYEHHA
Aucumnniim

ba3oBi 3HaHHA 3 gucumnaid «Anrebpa Ta reomeTpia», «MaTemaTUYHU aHani3», «OCHOBM
KNacuyHoi isnku».

LLlo 6yae BuBUaTHUCA

Cmamuka meepdo2o mina

Mnocka cuctema cun.

MpocTopoBa cuctema cu.

Kinemamuka

Pyx TouKkn.

HannpocTiwi Buaun pyxy TBepAoro Tina.

JuHamika

Mpsama ma obepHeHa 3a0a4a OUHAMIKU MaMepianbHOi moYKu.
JluHaMika II0CKOT0 PyXy TBEPIOTO Tija.

Yomy ue
uikaso/Tpeba
BMBYATU

TepmiH «mexaHika» B BykBafbHOMY Nepeknagi 3 rpeubKoi 03HaYaE «KXMTPOMYAPICTbY.
Mepepn cyyacHMMM BYEHMMM NOCTaIOTb BE/INKI 3a4a4i: 3aCBOEHHA KOCMOCY, aBTOMATHKa,
CyvacHa TexHOAOoriA Towo. Y Apyrii nonosuHi XX CT. 3’ABUBCA HOBUIM HANPAM HayKu —
poboToTexHiKa, OCHOBOIO AKOTO CTasa TeopeTUYHA MexaHika

OuncumnniHa «MpuknagHa mexaHika» 3aKnafae TeopeTWYHI OCHOBWU A/1A MOMJ/IMBOCTI
MaTeMaTUYHOIrO0 MOAE/NOBAHHA PiSHOMAHITHUX MEXaHIYHMX ABULL,

Yomy moKHa
HaBYMUTUCA

Y pasi ycnilwHoro 3aBepLueHHA Kypcy CTYAEeHT NOBUHEH

3HaTU:

METOANKY BU3HAYEHHA CUA, WO Ait0Tb B MEXAHIYHUX CUCTEMAX TiN;

YMOBW piBHOBarv TBEPAOro Tifla Ta MEXAHIYHOT CUCTEM Tif;

METOAN KIHEMATMUYHOIO aHaNi3y PiISHOMAHITHMX BUAIB MEXaHIYHOro pyxy;

cnocobu 3aBAaHHA pyxy TBEPAOro TiNa;

HaMNPOCTiWi BUAW pyXy TBEPAOro TiNa;

BMITU:

pO3B’sA3yBaTV 3aa4i NPO BU3HaYeHHA piBHOBAru Tina nig, Zieto NA0CKoi Ta NPocTopoBoi
CUCTEMMU CUN, NEPEBIPATN NPABUBLHICTb PO3PaxXyHKiB;

BM3HAYaTU OCHOBHI KiIHEMATUYHi XapaKTEPUCTUKKN PyXy Tifla B LiIOMY Ta MOro OKpemmux
TOYOK Y BUMAZKY MOro HaMpoCTilLoro pyxy;

pO3B’s13yBaTV OCHOBHI 3a4a4i AMHAMIKN TOYKM;

6yayBatu andepeHuianbHi piBHAHHA PYXY TOYKM.

AK MOXKHa
KopucTyBaTUCA
HAbYTUMM 3HAHHAMM i
YMiHHAMMK

®opmyntoBaTH Ta HABOAUTM MAaTEMATUUYHY NOCTAHOBKY 3a/ay LWOA0 BU3HAYEHHA YMOB
piBHOBArn, KPUTUYHOIrO HaBaAHTAXKEHHA, BHYTPILLIHIX T 30BHILLHi 3yCUAb MeXaHi4YHOI
KOHCTPYKU,i Nig, Ai€ro NAOCKOI Ta NPOCTOPOBOI cnuctemm cua. OTpuMyBaTH po3B’s3KM
3aJa4 ynpas/iHHA Ha NPUKAAAI NPOCTUX MEXaHIYHUX CUCTEM.

IHpopmauiiiHe

I. A. KocTiowko TeopemuyHa mexaHika HaB4YanbHWI NOCIOHMK Ans 3000yBayiB cTyneHs

3abe3sneyeHHs BULW,OT OCBiTM BaKanaspa cneuianbHOCTi «MpuKnagHa matemaTKa» OCBiTHbO-NpodecinHol
OUCLUNNIHK nporpamun «lpuKnagHa matemaTuKa» - 3anopixxa: 3HY, 2019. - 222 c.
KocTiowko L.A., ltobaweHKko H.4. «MpuknagHa mexaHika. /TabopaTopHU NPaKTUKYM»
2023 p. https://ela.kpi.ua/handle/123456789/57254
Cunabyc.
OHNaNH-NiAPYYHUKMN.
Bua cemectpoBoro 3anik
KOHTPOJIO
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3. Komn’totepHa rpadika i mynbtumepaia

Kadeppa, aka NPUKAALHOT MAaTEMATUKKN
3abe3neuye

BUKNAJAHHA

PiBeHb BULWOT Mepwwuii (bakanaspcbKuit)
oCBiTH

Kypc, cemectp

2,3

O6car gucumnnium
Ta po3nogin roguH
ayAUTOPHOI Ta
CamocCTiliHOT

4 kpeantn EKTC: 44 ayanTopHi rogmMHu, 76 roanH camocTiiHOT poboTu

po6oTtun

Mosa BMKNagaHHA | YKpaiHCbKa

Bumoru ao NiHiviHa anrebpa, MaTeMaTUYHMIA aHaNi3, aArOPUTMU | CTPYKTYPU AaHWUX, NPOrpaMyBaHHsA

Nno4YaTKy BUBYEHHA

AUCUMNNIHN

Wo 6yae MaTemaTuuHi Ta aAropUTMIYHI OCHOBM TEXHOOriA Komn'toTepHOI rpadikM Ta iHWKMX 3acobis

BMBYaTUCA MynbTUMeaia. ANrOPUTMM CTUCHEHHs rpadivyHoi Ta iHwoi iHdopmauii. OcobamsocTi
3acTocyBaHHA 3acobiB poboTu 3 rpagdikoto, rpadiyHnx popmatis. OCHOBM 06UYUCAOBAIBHOI
reomeTpii. ®paKktanbHa reomeTpia. TeXHONOrii CTBOPEHHA Ta Big0OparKeHHs BifEOMOTOKIB.
Cnyxayam NnponoHyeTbCA Ha BMBip Tpu LmKAM nabopatopHux pobit no HanpAMKam rpadiyHmi
OV3aliH, nporpamyBaHHA 3acobis BigobpaxeHb aaHmx, Po6ota 3 API, CAMP, VR/AR
KOHTEHTOM.

Yomy ue Ha cborogHilHin aeHb CTPIMKO 3MiHIOIOTbCA TEXHOJOTii BiATBOpPEHHS 306paKeHb, Biaeo Ta

uikaso/Tpeba iHWOro MynbTUMEAiIMHOro KOHTEHTY. ToMy cnewianicTn, AKi BONOAIOTb TAaKMMM HaBUUYKAMMU

BMBYATHU MatloTb BENMKMI NOMWUT Ha PUHKY npaui B IT iHAycTpii. BMiHHA po3bupaTtnca B cyvyacHux
TEXHOJIOFiAX, fKi 3aCHOBaHi HA paHiwe BMBYEHOMY MATEMAaTUYHOMY anapaTi € Bejabme
KOPWUCHOI HaBUYKO A1 NOAANbLWOro Kap'epHOro pocTy.

Yomy MOXKHa KBanipikoBaHO BMKOpPMUCTOBYBATU CyyacHi 3acobu BigobpaxeHHs rpadivyHoi iHbopmaLil.

HaBYUTUCA Po36upaTtncs B TEXHOOTYHOMY NAHLLIOXKKY 0B6PO6KM 306pakeHb. MpaLtoBaTH 3 NPOrpamHUM
3abe3neyeHHAM A1A 06POBKN MYNbTUMELIMHOrO KOHTEHTY Bif MPUKAAAHWUX Nporpam Ao
nporpamHux 6ibnioTexk.

AK MOKHa PO3yMiHHA TEXHO/IOTIYHOIO IAHLLIOXKKA | 0COBMBOCTEN CTBOPEHHA Nepeaadi Ta 06pobKu

KOpUCTYBaTUCA 306pakeHb BiAKPMBAE HOBI MOXAMBOCTI AN1A NpodeciMHoro po3s'a3yBaHHA 3aaay

HabyTummn KOMMN’t0TePHOr0 30pY, NPOLLECiB pO3Mni3HaBaHHA Ta 06pobKK 306pakeHb.

3HAHHAMM i

YMiHHAMMU

IHpopmauiiiHe

MaTepiann AucuMNAiHWM MNOBHICTIO BUKAageHi Ha nnatdopmi CiKOpPCbKMIA Ta y BUrAAAI

3abe3neyeHHA NOCMNaHb Ha NepeBipeHi BIiAKPUTI Cy4acHi HaBYaNbHi pecypcu.
AncumnniHm

Bup cemectpoBoro | 3anik

KOHTpOJII0
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4. ®yHKUiHe nporpamyBaHHSA

Kadeppa, aka NPUKAALHOT MAaTEMATUKHK
3abe3sneuye

BUKNAfaHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
ocBiTH

Kypc, cemectp

2,4

O6car aucumnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT
poboTtun

4 Kpeantn EKTC: 46 ayaAUTOPHUX rOAMH, 74 TOANHU CAMOCTIiHOT po60oTK

Mosa BuMknagaHHA

YKpaiHCbKa

Bumoru go HaBW4YKM BNeBHEHOro nporpamyBaHHA Ha Python um 6yab-AKii iHWIK imnepaTUBHIN un
NOYaTKy BUBYEHHA 06’€EKTHO-OPiEHTOBAHIN MOBi. PO3yMiHHA NPUHUMNIB iMNepPaTUBHOIO NPOrpamyBaHHA.
AVCuMNAiHK
Lo 6yge dyHKUIMHMIA niaxia oo nporpamyBaHHA Mmook Haskell; anrebpaiudi TMnM gaHux Ta
BUBYATUCA PEKYPCUBHI TMNW; MOHaaM Ta railway-oriented programming; NpUHUMNK aBTOMATUYHOIO
[0BeAeHHA Teopem.
Yomy ue dyHKUiiHe nporpamyBaHHsA — Mapagurma nporpamyBaHHs, WO MAKCMManbHO 6M3bKa [0
uikaso/Tpeba MaTeMaTUKM Ta CTPIMKO Habupae NonNyaapHOCTI y CBITi. 3aBAAKM THYYKI Ta MNOTYXKHIiA cucTemi
BUBYATU TUNIB, WO A03BOSE MAKCMMaNbHO TOYHO NPEACTaBAATM NpegMeTHY 061acTb Ta ePeKTUBHUM
MeToZam MaHinyAAuii gaHumu, Wwo nobyaoBaHi 3a4/1A YHUKHEHHSA BUHUKHEHHIO npobaem y
nporpami, PyHKLUjiiHe NporpamMyBaHHA 403BOMAE AOBOAUTM NPaBUAbHICTL POBOTM Nporpam
nig, yac ix KomninAuii, Ja€ MOXAMBICTb NPOrPAMHOro OMUCY MaTeEMaTUYHUX TBEPAXKEHDb Ta
aBTOMATUYHOro AoBeaeHHa Teopem. Haskell € Hanbinbw xapakTepHUM NpeacTaBHUKOM
YNCTUX GYHKLUIAHUX MOB.
HYomy MO>KHa Po3pobnsati nporpamu mosoto Haskell, BukopucToBytoun yci nepesaru ii cuctemu tunis Ta
HaBYUTUCA CTaTMYHOIO aHani3aTopy Koay.
loeHTMdiIKYBaTN Npob6aEeMU B iMNepaTMBHOMY KOAi Ta 3aCTOCOBYBATM QYHKLiNHI nigxoam Ao ix
BUPILLEHHA.
Po3ymiTv NpuHUMNK poBOTN KOMNINATOPIB Ta CUCTEM NEPEBiPKU TUNIB.
Po3ymiTv npMHLUMNKM @aBTOMATUYHOTO AOBEEHHA TEOPEM.
AAK MOKHa Mo 3aKiHYEeHHIO Kypcy, CTYAEeHTM ByayTb Y 3MO3i BUKOpUCTOBYBaTM GYHKLIMHY napagurmy
KopucTyBaTucA NporpamMyBaHHs Ta PO3pP0HAATU NPOrpamHi 3acobu Bukopuctosyroum mosy Haskell, 3
HabyTMmun aKUEHTOM Ha 3acTocyBaHHA 6araToi cMcTeMu TUNIB, BiACYTHBOT B iHLIMX MNONYNAPHUX MOBaX
3HAHHAMM i NporpamyBaHHs.
YMiHHAMM

IHpopmauiiiHe

OHANalH-NiApY4HUKN.

3abe3neyeHHA MoHorpadii 3 GyHKLINHOro nporpamyBaHHs.
OAUCLUNNIHK Peno3uTopilt NekuiiHnx npuKkaagis.
OHIalH-KypCK 32 METOAMKOIO 3MiLLAHOrO HaBYaHHA.
Cunabyc
Bua cemectpoBoro | 3anik
KOHTPOJIO
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5. Teopia GpYHKLiN KOMNAEKCHOT 3MiHHOI

Kadeppa, aka
3abe3sneuye
BUKNA[AHHA

NPUKAALHOT MAaTEMATUKKN

PiBeHb BULL,O1 OCBiTH

MNepwwnit (bakanaBpCbKuMif)

Kypc, cemectp

2,4

O6car gucumnninm Ta
posnoain roguH
ayAUTOPHOI Ta
camocTiiiHoi po6oTun

4 kpeantn EKTC: 46 ayAUTOPHUX rOANH, 74 roANHM CaMOCTIMHOI poboTyh

Mosa BuMknagaHHAa

YKpaiHCcbKa

Bumoru go noyatky
BUBYEHHA OUCLUNIHN

Ba3oBi 3HaHHA 3 AncuUNAiH « MaTemaTUYHUI aHani3», «Anrebpa Ta reomeTpiax.

Lllo 6yae BuB4atTucA

OCHOBHi MOHATTA Ta mMeToAM AUdepeHLianbHOro Ta iHTerpanbHoOro YucneHHA GyHKUii
KOMMAEKCHOI 3MiHHOI, Teopii pAAiB KOMMNIEKCHOro aprymeHTy, Teopii KOHGOPMHMX
nepeTBOpeHb, ONepaLiMHOro YucneHHa (nepetsopeHHa Jlannaca).

Yomy ue
uikaso/Tpeba BuBuatH

B Kypci Teopii ¢yHKUiA KOMMNEKCHOT 3MiHHOI BM HaBuuTecA byaysaTu rpadikv B ]R4,
po3bepeteca 3 maTeMaTMYHUM MigrpyHTAM dpakTanis, Ai3HAeTecs, WO B LWKOAI Bac
0bMmaHIOBaM (He TiIbKM iCHYIOTb KBaApaTHi KOpeHi i3 Big'eMHUXx uucen, ane I,
BUABNAETLCSA, CUHYC He € 06MeXKeHot0 OyHKLieto!), HaBuMTeca BpaTH HaACKNAAHI HEBNACHI
iHTerpann Ak 6orn (3 nepexoAom i3 YMCNOBOI MPAMOI Ha KOMMNAEKCHY MNOLWMHY i 3
noBepHEeHHAM 3BiaATK). AnapaT KOMMIEKCHOrO aHanisy NpuaaTHUA AN [OCAIAKEHHA Ta
0bunCNeHHA AicCHUX iHTerpanis, pAAiB, PiBHAHb, @ TAKOX A/1A PO3B’A3yBaHHA HaraTbox
iH}KeHepHUX 3agady (B Teopii KepyBaHHA, Teopii MNPYKHOCTI, TepmoaMHaMiLi,
€NeKTPOTexHiUi Ta  pagioTexHiui  Towo). EQekTMBHMM  npu  pPo3B’A3yBaHHI
andepeHUianbHMX Ta iHTerpo-gudepeHUiasbHUX PiBHAHb, B TOMY YMC/i 3 YaCTUHHUMMU
NoxigHMMU, € 3aCTOCYBAHHA OMepauiiHOro YMcaeHHs (nepeTsopeHHs Jlannaca) - 04HOro
3 MeToAiB Teopii GYHKLiN KOMNAEKCHOT 3MiHHOI.

Ta Wo Tam roBopwuTH, HaBiTb TBiPHa QYHKLiA MomeHTIB (moment-generating function)
BMMaLKOBOI BE/IMYMHU € 3 TOYHICTIO A0 KoedilieHTIB NnepeTBOpeHHAM Jlansiaca LWinbHOCTi
LiEl BMNAAKOBOT BEINYMHMN.

Yomy morkHa
HaBYUTUCA

Y pasi ycnilwHOoro 3aBepLueHHA Kypcy CTYAeHT MOBUHEH

3HaTU:

ymoBu grudepeHLinoBaHOCTI PyHKLiN KOMNNEKCHOI 3MiHHOI;

nigxoam o iHTerpyBaHHA QYHKLIM KOMNEKCHOT 3MiHHOT;

MEeTOAMN Teopii NNLWKIB;

onepawjiiHe YNC/IeHHS;

BMiTU:

andepeHLitoBaTV GyHKLIT KOMNIEKCHOT 3MiHHOT;

iHTerpyBatu ¢yHKLiT KOMNAEKCHOT 3MiIHHOI B KOMMNEKCHIl NAOLWMHI, B T. 4. 3aCTOCOBYBATH
TEOopil0 /IMWKIB A0 0BUYMCNeHHA OeAKUX BU3HAYEeHUX iHTerpanis Big, GyHKUil AilcHOT
3MiHHOI;

po3KknaaaTv GyHKLiT KOMNAeKCHOT 3MiHHOI B pAa JTopaHa;

3Haxo4UTWU KOHQOPMHI Bif0OparKeHHA cTaHAAPTHUX obacTeld;

3aCTOCOBYBATU NepeTBOpeHHA Jlaniaca Ao po3s'A3yBaHHA AndepeHLiaibHUX PiBHAHD i3
CcTanumm KoedilieHTamuM Ta iX cuctem.

AK MOXKHa
KopucTyBaTUCA
HAbYyTUMM 3HAHHAMM i
YMiHHAMMK

TeopeTUyHi NONIOKEHHA Ta MeTOAM Teopil PyHKLiA KOMNIEKCHOT 3MiHHOT 3HaXo04ATb
Ba*KAMBI 3aCTOCYBaHHA NPV PO3B’A3yBaHHI NPUKNAAHUX 33434 Teopii aBTOMATUYHOTO
KepyBaHHA, €IEKTPOTEXHIKM, PaiOTEXHIKM, TEOPETUYHOI MEXAHIKM TOLO.

IHpopmauiiiHe

KnacuyuHi nigpy4yHmKu Ta moHorpadii.

3abe3sneyeHHs Cunabyc.
Aucumnniim

Bua cemectposoro 3anik
KOHTPOIO
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6. O6’ekTHO-OpieHTOBaHE NpOrpamyBaHHA

Kadeppa, aka NPUKAALHOT MAaTEMATUKHK
3abe3sneuye

BUKNAfaHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
ocBiTH

Kypc, cemectp

2,4

O6car aucumnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT
poboTtun

4 kKpeantn EKTC: 46 ayaMTOPHUX roAMH, 74 TOANHU CaMOCTiTHOT poboTK

Mosa BuMKknagaHHAa

YKpaiHCcbKa

Bumoru ao Po3ymiHHA npuHUMNiB NpoueaypHOro nporpamysaHHA MmoBoto C. PO3yMiHHA KNacU4HNX
NOYaTKy BUBYEHHA | a/IrOPUTMIB Ta CTPYKTYP AaHUX.

Aucumnniim

Lo 6yae FonoBHi NpUHUMIM 06’€KTHO-OpPiEHTOBAHOI po3pobku, SOLID, peanisauis 6HaraTowaposoi
BMBYaTUCA apxiTeKTypw.

Yomy ue OOMN — HailbinbLw NowMpeHa NapagMrma NporpamyBaHHA y Cy4acHOMY CBiTi, AaHa Napaamrma
uikaso/Tpeba 33CTOCOBYETHCA MpPU peanisauii LWMPOKOro CNekTpy Mporpam, TakUX AK KOPUCTYBALbKI
BUBYATH iHTepdeiicu, cepBepHa norika web-goaaTkiB UM matemaTnyHi mogeni B Data Science.

HYomy MO>KHa laeHTUdIKYBaTK Ta peanizyBaT NporpamHo 06’eKTHe NpeacTaBNeHHA NpeaMeTHOT obnacTi.
HaBYUTUCA laeHTUdiKyBaTM  Hefdonikm y o6’eKTHOMY npeAcTaBaeHHi  npeameTHoi  obnacTi 3
BMKOPUCTAHHAM npuHumnnis SOLID, 3miHtoBaTH ix Yepe3 pedaKTOPUHT.

|aeHTUdiKyBaTH Ta peanisoByBaTH HalbiNbL NOWMpPeHi WabaoHM (MaTepHU) NPOEKTYBaHHS.
Po3ymiTu BHYTPILLHIO CTPYKTYPY NpeacTaBaeHHA o6’ekTiB y moBi Java.
Po3pobnaTK CTPYKTYpY NPOEKTY Yepes aiarpamy Knacis UML Ta BianoBsigHo peanizosysBatu
NPorpamHi NPoAyKTN MoBoto Java.
Po3po6aaTK NnporpamHuin NPOAYKT 3 rapaHTiED AKOCTI Yepes CTBOPEHI A0 HbOFO TECTU.
baunTM Kog ouMma 3aMoBHMKa, TOBTO uyepe3 MOCTAaHOBKY 3agadi Ta 1i peanisauito
KopucTytouuch npuHumnammn BDD ta TDD.
AK MOKHa Mo 3aBepLUEHHIO Kypcey, CTYAeHTM ByayTb B 3MO3i BUKOPUCTOBYBATU CBOT 3HAHHA ANA
KopuctyBaTuca peanisaLii NpoeKTiB MOBO Java A0BINbHOIT CKNAAHOCTI.
HabyTMmun ®dyHAaMeHTaNbHI 3HAHHA WOA0 NPUHLMNIB 06’ EKTHO-OPIEHTOBAHOI PO3POBKM MOXKYTb ByTH
3HAHHAMM i BMKOPWCTAHI 417 PO3YMIHHA iHLIMX MOB NPOrpamyBaHHA.
YMiHHAMMN CTyfeHTam NPMBYAETLCA PO3YMIHHA AOPEYHOro BUKOPUCTaHHA 3acobis LI, cnpamoBaHe He

Ha HanMCcaHHA KoAy 3aMiCTb CTYAEHTa, @ HAa BUNpPaBAEHHA A0ro NOMW/IOK.

IHdbopmauiiiHe

MoHorpadii Ta oHnanH-NiApPYyYHUKK. Bigeonekuii.

3abe3sneueHHnA PenosuTopilt NeKLiinHMX NpUKAagiB i TECTOBUX 3aBAaHb.
AUcuMNNiHN OHNalH-KypCKu 38 METOAMKOI 3MiLUAaHOTO HaBYaHHS.
Bupg cemectpoBoro | 3anik

KOHTpO/IIO
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AHoTaUii BUbipKoBUX gncumnnnaiH gna 3 Kypcy

7. Fundamentals of AdTech and Data Analytics

Kadeppa, Aka 3abesneuye
BMKNAZaHHA

Kadeppa npMknagHoi maTtemMaTuKm

PiBeHb BULLOI OCBiTK

MepLunii (bakanaBpCcbKuit)

Kypc, cemectp

3,5

O6c¢car gucumnnniim Ta
po3noain roguH ayauTopHOI
Ta CamoCTiHOT po6oTyn

4 kpeantn EKTC: 54 ayanTopHi rogmHu, 66 roanH camocTiinHoT poboTu

MoBa BuKnagaHHA

AHrnilicbKa

Bumoru o noyatky
BUBYEHHA AUCLMNIHN

3HaHHA 3 Teopii MMOBIpPHOCTE | CTaTUCTMKM; NporpamyBaHHs (Python); 6a3
AaHux (SQL)

Lo 6yae BuBuatuca

Ekocuctema AdTech, peknamHi aykuioHn (RTB), poni yuacHukis (DSP/SSP/Ad
Exchange), nogaii Ta norysaHHa, metpukm (CTR, CVR, CPA, ROAS), ocHoBM
aTpubyLii Ta iHKpemeHTabHOCTi, 6a3oBa aHaNiTUKa Ta Bisyanisauis AaHMX

Yomy ue uikaso / Tpeba
BUBYATU

[ae dyHAaMEHT AN PO3YMiHHA TOro, AK NPALIOE PEKIAMHUIN PUHOK i AK
NPaBUAbHO BUMIPIOBATU ePEKTUBHICTb PEKIaMM Ha OCHOBI AaHMX

Yomy MOKHA HaBUMTUCA

IHTepnpeTyBatn AdTech-meTpuKku; 6yaysaTu 3BiTU Ta aHaNITUYHI diarpamu;
BMKOHYBATM NEPBUHHY AiarHOCTUKY AaHMX Ta AKOCTI

AIK MOXKHaA KopuUcTyBaTUCA
HabyTUMM 3HAHHAMM i
YMiHHAMMU

AHaniTMKa KamnaHiin, BUMiptoBaHHA ePEKTUBHOCTI, NiAroTOBKa BUMOT 40
€KCNepUMEHTIB Ta AaHMX, CTBOPEHHA aHANITUYHUX 3BITIB

IHpopmauiiiHe
3abe3neyeHHA gUCUUNNIHN

Cunabyc ancumniinm; matepiaam Kypcy; pEKOMeHA0BaHi CTaTTi/KHuru;
NPUKNaAn AaHKX Ta Keicis; goctyn Ao AWS cepsicis

Bupa, cemectposoro
KOHTPOIO

3anik
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8. Front-end po3pob6ka

Kadeppa, aka 3abesneuye
BUKNaAaHHA

NPUKAALHOT MAaTEMATUKKN

PiBeHb BULLOI OCBiTH

MepLmnit (bakanaBpcbKui)

Kypc, cemectp

3,5

O6car aucumnniim Ta
po3noain roguH ayauTopHoi
Ta camocTiliHOi po6oTHn

4 kpeantn EKTC: 54 ayantopHi roamHu, 66 roagnmH camocTiliHOT po6oTK

Mosa BMKnaaaHHA

YKpaiHCbKa

Bumoru oo noyatky
BUBYEHHA AUCLUNNIHN

Po3ymiHHA NpMHLMNIB 06’€EKTHO-OPIEHTOBAHOT PO3PO6KN. PO3yMiHHA OAHiE€l
3 C-noaibHnx 06’ekTHO-opieHTOBaHUX MoB (C\C++, Java, C#). Po3ymiHHA
NpuHLUMNiB po60TN KOMN'IOTEPHUX MEPEXK.

LLlo 6yae BuBUaTHUCA

Mpotokon HTTP. Po3pobKa KAieHT-opieHTOBaHOro KoAay moBoto JavaScript
ONA BUKOHaHHA y 6paysepi. TexHonoria AJAX. Moeu po3miTkn HTML Ta CSS.
Mnatpopma Node.js. PperimBopk React.

Yomy ue uikaso/Tpeba
BUBYATH

Bebpo3pobKka — ogHa 3 HaWBINbLWKNX YACTUH HUHILLHBOTO PUHKY 3aCTOCYHKIB
ana KopuctyBadiB. KoxkeH mae 6paysep i A4OCTyN B iHTEPHET MaliXKe KOMXKHOI
XBW/IMHK, BiATaK MOMKe 3amnyckaTh Beb-3aCTOCYHKM Ta CailTu, TOMY BOHM
CTatoTb BCe 6iNnbl GyHKLIOHANbHUMMU. B LbOMY KypCi MU PO3r/IAHEMO OCHOBM
po60TH 3 KNIEHTCbKOIO YaCTUHOI BeH3aCTOCYHKIB — Bif, BEPCTKM BEOCTOPIHOK
0O nNporpamyBaHHA pPEeaKTMBHOI NOBeAiHKM HA  Aji  KopucTyBaua,

KopUCTytoUmnCh nonynspHum ¢peimeopkom React Big Facebook.

Yomy MOKHaA HaBUMTUCA

Po3ymiTi npuHUMnu poboTn npotokony HTTP.

Po3pobnsatn ausaliH Beb6CTOpiHOK 3a gonomoroto mos HTML Ta CSS.
Po3pobnatn auHamiyHy noseniHKy BeBGCTOPIHOK 3a AOMOMOrOH MOBM
JavaScript.

KopuctysaTtuca nnatpopmoto Node.js ana 3anycky JavaScript Kogy nokanbHo.
KopuctyBaTtuca ppennmsopkom React Ta cneuianbHMM gianektom JSX.

AIK MOKHa KOpUCTYBaTUCA
HAbyTUMM 3HAHHAMM i
YMiHHAMMU

Mo 3aBepLUEHHIO KypCy, CTYAEHTU ByAyTb Y 3MO3i peanisyBaTh KAIEHTCbKY
4acTMHy Be63aCTOCYHKY: Big, BEPCTKM 0 AMHAMIYHOI B3aEMOZi i3 cepBepom,
3a [lONOMOroH0 TpaauuinHux 3acobis HTML/CSS/JavaScript Ta dpeitmBopk
React.

IHpopmauiiiHe
3abe3sneyeHHA gUCLMUNAIHU

Cnaigm npeseHTaLii Ta OHNAH-Peno3nUTOPIN NeKUiMHUX NPUKAaAiB.
CaiTu AOKYMeHTaL,ji po3riAHYTOro NporpamHoro 3abesneyeHHs.
OHNalH-KypcKu 3a METOAMKO 3MiLLAHOTO HaBYaHHA.

Cunabyc.

Bug cemecTpoBoro
KOHTPONIO

3anik
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9. PiBHAHHA maTemaTUYHOI ¢i3nKn

Kadeppa, aka NPUKAALHOT MAaTEMATUKHK
3abesneuye

BUKNAfaHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
ocBiTH

Kypc, cemectp

3,5

O6car aucumnnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT
poboTtu

4 kKpeantn EKTC: 54 ayanTopHi roamHu, 66 roanH camocTiitHOT poboTu

Mosa BuMknagaHHA

YKpaiHCbKa

Bumoru go Ba30Bi 3HAHHA 3 AMcUMNAIH « MaTeMaTUYHUIA aHani3», « AndepeHLianbHi piBHAHHAY,

nouyatky BUBYUEHHA | «Anrebpa Ta reomerpia»

AVCuMNAiHK

Lo 6yge NiHiNHI gudepeHuianbHi piBHAHHA B YaCTUHHUX NOXiAHWX. 3aga4i Kowi Ta Nno4aTKoBO-KpanoB.i

BUBYATUCA 3afa4i 4NA PiBHAHb B YAaCTUHHMX NOXiAHMX. MeToam po3B’A3yBaHHA 3a4ay ANA PiBHAHL B
YaCTUHHUX MOXiAHUX.

Yomy ue MatemaTnyHa ©¢i3nKa po3BMBanacA napanesibHO pPO3BUTKY MaTeMaTuKkM i ¢isukm, i

uikaBo/Tpeba npeameTHa 061acTb — Le BUBYEHHA andepeHLiaibHUX PiBHAHb B YaCTUHHUX NOXiAHWUX, AKi €

BUBYATU MaTEMATUYHUMM MOLENAMM 33434, WO BUHUKALOTL B 6araTbOX NPUKAAAHUX HayKaxX. 30Kpema,
TaKi PiBHAHHA ONUCYIOTb NPOLLECU KONMBaHb, AndY3ii y HENepepBHUX cepenoBuLLaxX, ABULLA
TenIonpoBiAHOCTI Towo. AnapaT MmaTeMaTU4YHOT Gi3UKM € OCHOBHUM CMNOCOBOM AOCNiAKEHHS
di3MYHMX nonis Ta MNpoueciB B HEMepepBHUX CepeaoBMLLAX i LIMPOKO 3aCTOCOBYETLCA B
064MCNtOBaNbHOMY EKCMEPUMEHTI Ta MaTEMAaTUYHOMY MOZE/NOBAHHI.

HYomy MO>KHa ByayBat matematuuyHi mogeni ¢isvYHUX ABMLL, BWM3HAYaTM TUM MATEMATMYHOI mogeni

HaBYUTUCA (knacmoikyBaTM piBHAHHA) Ta 06MpPaATM MeETOoA aHaNITUYHOrO PO3B'A3aHHA, PO3B’A3yBaTU
3a4a4i Kowi ans XxBUMAbOBUX PiBHAHb Ta PiBHAHb TENAOMNPOBIAHOCTI, PO3B’A3yBaTU KPaMOBi
3a4a4i g4Na eNninTMuHux, rinepbonivHMxX Ta NapaboniyHUX PiBHAHb.

AAK MOKHa Mo 3aKiHYEeHHO KypCy CTYAEHTU 3MOXKYTb MPOBOAMTU aHaNi3 MaTEMATUYHUX MOLENEN

KopuctyBaTuca Pi3HOMaHITHUX NPOLLECIB, WO ONUCYOTLCA NiHIMHUMW PIBHAHHAMM B YaCTUHHUX NOXiAHUX,

HabyTMmKn 6yayBaTM PO3B’sA3KM BiANOBIAHUX KPaliOBUX 33434, NPOBOANUTM aHaNi3 OTPUMAHMX

3HAHHAMM i pe3ybTaTiB.

YMiHHAMMU

IHpopmauiiiiHe
3abe3sneyeHHA
aucumnniim

OHManH-NiAPYYHUKM, TECTOBI 3aBAaHHA. Cnnabyc

Bua cemectposoro
KOHTpOIO

3anik
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10. MaTemaTtu4yHe nporpamyBaHHA

Kadeppa, aka NPUKAALHOT MAaTEMATUKHK
3abe3sneuye

BUKNAfaHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
ocBiTH

Kypc, cemectp

3,5

O6car aucumnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT

4 kKpeantn EKTC: 54 ayanTopHi rogmHu, 66 roanH camocTiiHoT poboTu

poboTtun
Mosa BuKknagaHHA | YKpaiHCbKa
Bumoru ao Ba30Bi 3HaHHA 3 AUcuUNAiH «Anrebpa Ta reomeTpia», « MaTeMaTUYHWUI aHani3»,
Noy4yaTKy BUBYEHHA | «[lporpamyBaHHA», KANFOPUTMU i CTPYKTYPU SaHUX»
Aucumnniim
Lo 6yne Knacu 3apay, aki posrnagae matemaTnyHe nporpamyBaHHA. OCHOBHI MOHATTA MaTeMaTUYHOro
BMBYaATUCA nporpamyBaHHsa. MeToau Ta anropuTmu ONTUMI3aLUji AnA po3B’A3aHHA 3afay NiHiliHOro,
ANCKPETHOTO Ta HeNiHIMHOro NporpamyBaHHs.
Yomy ue MaTtemaTuyHe nporpamysBaHHA (MIM) — ue IHCTPYMEHT, AKWUMA NOEAHYE MATEMATUKY,
uikaso/Tpeba aiITOPUTMM, aHanNi3 AaHMX Ta ONTUMI3aL,ito, 403BOJIAOYM 3HAXOAUTM HaMKpalw,i edeKTUBHI
BUBYATH pilleHHA NpW pPO3B’A3aHHI CKAAAHWX pPeanbHUX 3343y AAA aHaNiTMKIB, MaTemaTuKiB,
nporpamictis i gocnigHukis y chepi ontumisauii.
1. M gonomarae BMpiwyBaTu peanbHi npobaemu:
- ONTMMI3yBaTU NIOTICTUYHI MApPLWPYTH, W06 3MEHLIMUTU BUTPATU HA [OCTABKY,
- NaaHyBaTU GiHAHCK Ta IHBECTULLT 419 OTPUMAHHA MaKCMMabHOTO NPUBYTKY,
- aBTOMATM3yBaTW BUPODOHMLITBO Ta PO3N0AiN pecypcis,
- ONTMMI3yBaTU PEKNAaMHI KaMNaHii Ta ebeKTUBHO PO3NOAiNATM BIoAMKeT.Ta iH.
2. MI HaBYae CTPYKTypOBaHOMY Niaxody A0 PO3B’A3aHHA CKAagHMX 3agad. [lonomarae
JIOTiYHO aHanisyBaTn Npobsiemn Ta 3HaXOAUTU HaMKpaLli pilleHHA, AKIi MOXYTb ONTUMI3yBaTH
npovecu.
3. MI e yHiBepcanbHUM Ta BUKOPUCTOBYETLCA B HaraTbox rany3sx :
- bi3Hec-aHaniTMKa — NOKpaLLLEeHHA CTpaTerii KoMNaHii,
- JIOTiICTUKa Ta TPAHCMOPT — NJIaHYBaHHA MapLUPYTIB, MiHiMi3aL|ia BUTPaT,
- ¢iHaHcK Ta BaHKiBCbKa cnpaBa — ynpaB/iHHA aKTUBAMU, KPeAUTHUIA CKOPUHT,
- iHXeHepisa Ta BUPOBHULTBO — pO3MNoAiN pecypcis, aBToMaTn3aL,if BUPOOHUYMX NPOLECIB,
- [OeprKaBHe ynpasaiHHA — ONTUMI3aLia po3noainy 6toaxeTiB, MicbKe NaHyBaHHSA, Ta iH.
Yomy morkHa - byayBaTu onTUMI3aLiliHi MaTemaTUYHi MoZeni, AKi oNuUcyoTb peanbHi npobnaemu,
HaBYUTUCA - JIOFiYHO CTPYKTYpPYyBaTK 3aayi Ta BUOMPATK HaKpaLLi MeToaM iX pO3B'A3KY,
- ONTMMI3yBaTN aNFOPUTMU Ta 3MEHLLYBATU 064YMCNIOBANbHY CKAAOHICTD,
- 3HAXOAUTWN ONTUMAJIbHI PilIEHHA i3 MIHIMAaNbHUMW BUTPATaMM YN MaKCUMAIbHUM
NpubyTKOM.
AAK MOKHa BukopuctoByBaTh HabyTi TEOPETUYHI 3HAHHA Ta NPaKTUYHI HaBUYKKM NpU NobyA0BI Ta
KopucTyBaTucA AOCNIAXKEHHI MaTeMaTUYHMX Mogenel obuncoBanbHUX Ta iHGopMaLiiHMX Npouecis,
HabyTummn nos’A3aHnX 3 GYHKLIOHYBaHHAM 06’eKTiB NpodecinHOi AiaNbHOCTI 3 BUKOPUCTAHHAM
3HaHHAMM i KoMN'tOTEPHOI TeXHIKW. HanpuKnag, npuy BupiweHHi 6aratoumcensHux npobaem ynpasaiHHA i
YMiHHAMU NAaHyBaHHA BUPOOHUYMX NpoLECiB, B 3aZ@4ax NPOEKTYBaHHA Ta NePCNEKTUBHOIO

NAaHyBaHHA, NPW OpraHisauii pyHKLIOHYBaHHA Ta PO3BUTKY COLLia/IbHUX NPOLLECIB, X
KOOpAMHaL,i 3 rocnogapCbKUMM Ta EKOHOMIYHUMM NPOLLECAMM.

IHdpopmauiiiHe

Cnalian npeseHTauiid, KNacu4Hi NigpyYHUKM, METOAMYHI NOCIBHWKM, OHNAWH NigPYYHMUK,

3abe3neueHHs cunabyc
OUCLUNNIHK

Bua cemectpoBoro | 3anik
KOHTpO/IO

18




11. BunagKosi npouecu

Kadeppa, aka NPUKAALHOT MAaTEMATUKKN
3abe3sneuye

BUKNAfaHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
ocBiTH

Kypc, cemectp

3,5

O6car aucumnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT
poboTtun

4 kKpeantn EKTC: 54 ayanTopHi rogmMHu, 66 roanH camocTiiHOoT poboTu

Mosa BuMknagaHHA

YKpaiHCbKa

Bumoru ao Ba30Bi 3HAHHA 3 AUcUMNAIH « MaTeMaTUYHUI aHani3», « AndepeHLianbHi piBHAHHAY,

noyaTKy BUBYEHHA | «Teopia MMoBipHOCTEN», «MaTemaTnyHa CTaTUCTUKAY», «HucenbHi metoam»

Aucumnniim

Lo 6yge OcHoswu Teopii BMNagKosux npouecis, MapKiBCbKi BUNaAKOBI npouecn, naHutorn MapKkosa,

BUBYATUCA aHanNiTUYHi BNACTMBOCTI BMNAAKOBWMX MpPOLECIB, MEPEeTBOPEHHA BWUMNALKOBMX MNPOLLECIB,
CTaLlioOHapHi BMNAAKOBI npouecu

Yomy ue Teopia BUNaZKOBMX NPOLLECIB NIEXKUTb B OCHOBI CTOXaCTUYHUX MoZe/1Iel Ta aITOPUTMIB, LLLO

uikaBo/Tpeba BMKOPUCTOBYIOTbCA B aHaNIi3i AaHMX, 30KpPeMa I iHTeNIeKTyaIbHOMY aHani3i AaHux

BUBYATU

Yomy mo3KHa BuKopucToByBaTM BUNAAKOBI MPOLLECU Y MPAKTUYHUX 3aCTOCYBaAHHAX, 30KPEMa, iHXEeHEepHi

HaBYUTUCA NpPaKTULi, aHani3i AaHMX Ta iIHTeNEKTyaIbHOMY aHani3i AaHMX. PO3ymiTi NnpuHUmMnu poboTu 3
CTOXaCTUYHUMM MOAENAMM AaHUX. PeanizoByBaTh aHaNi3 aHUX 3 BUKOPUCTAHHAM 6ibnioTek
Cy4YacHWX NPOrpamHux 3acobis.

AIK MOKHA Mo 3aKiHYeHHI Kypcy CTyAeHTM byayTb Y 3M03i BUKOPUCTOBYBATU OCHOBM BMMAAKOBUX

KopucTyBaTucA npovecis Npu po3B'A3aHHI NPUKAAAHWX 33434 (B T. 4. 414 aHANI3y JaHMX) Ta 3aCTOCOBYBaTU

HabyTummn nporpamHi 3acobu gns ix BUPiLLEHHS.

3HAHHAMM U

YMiHHAMM

IHdbopmauiiiHe

MoHorpadii Ta oHNalH-NigPYYHUKK. Bigeonekuii.

3abe3neyeHHA OHNaliH-Kypcx 3a METOAMKOI 3MiLLIAHOFO HaBYaHHS.
AucUUNAIHN Cunabyc.

Bup cemectpoBoro | 3anik

KOHTpO/IO
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12.MpuKknagHa mexaHika

Kadeppa, aka
3abe3sneuye
BUKNA[AHHA

NPUKAALHOT MAaTEMATUKHK

PiBeHb BULL,O1 OCBiTH

Mepwwnit (bakanaBpCbKUiA)

Kypc, cemectp

3,5

O6car agucumnninm Ta
posnoain roguH
ayAUTOPHOI Ta
camocTiiiHoi po6oTun

4 kKpeantn EKTC: 54 ayanTopHi rogmMHu, 66 roanH camocTiltHOT po6oTK

Mosa BuMknagaHHAa

YKpaiHCbKa

Bumoru Ao noyatky
BUBYEHHA
Aucumnniim

ba3oBi 3HaHHA 3 gucumnaid «Anrebpa Ta reomeTpia», «MaTemaTUYHU aHani3», «OCHOBM
KNacuyHoi isnku».

LLlo 6yae BuBUaTHUCA

Cmamuka meepdo2o mina

Mnocka cuctema cun.

MpocTopoBa cuctema cu.

Kinemamuka

Pyx TouKkn.

HannpocTiwi Buaun pyxy TBepAoro Tina.

JuHamika

Mpsama ma obepHeHa 3a0a4a OUHAMIKU MaMepianbHOi moYKu.
JluHaMika II0CKOT0 PyXy TBEPIOTO Tija.

Yomy ue
uikaso/Tpeba
BMBYATU

TepmiH «mexaHika» B 6yKBa/IbHOMY NepeKnagi 3 rpeLbKoi 03Ha4Yae « XUTPOMYAPICTbY.
Mepep cyyacHMMM BYEHMMM NOCTAIOTb BE/IMKI 334a4i: 3aCBOEHHA KOCMOCY, aBTOMATUKa,
CyyacHa TexHoJorif Towo. Y Apyridi nonoBuHi XX cT. 3’ABMBCA HOBMI Hanpam Hayku —
poboTOoTeXHiKa, OCHOBO AKOrO CTasla TEOPeTUYHA MeXaHiKa

Oucumnniva «lMpuknagHa mexaHika» 3aKnafa€e TEOPEeTUYHI OCHOBWU AN MOMK/IMBOCTI
MaTEMATUYHOrO MOAE/IIOBAHHA PISHOMAHITHUX MeXaHIYHUX ABULL,

Yomy moKHa
HaBYMUTUCA

Y pasi ycnilwHoro 3aBepLueHHA Kypcy CTYAEeHT NOBUHEH

3HaTU:

METOANKY BU3HAYEHHA CUA, WO Ait0Tb B MEXAHIYHUX CUCTEMAX TiN;

YMOBW PiBHOBaru TBEPAOro Tizla Ta MeXaHIYHOI CUCTEM Tin;

METOAN KIHEMATMUYHOIO aHaNi3y PiISHOMAHITHMX BUAIB MEXaHIYHOro pyxy;

cnocobu 3aBAaHHA pyxy TBEPAOro TiNa;

HaMNPOCTiWi BUAW pyXy TBEPAOro TiNa;

BMITU:

po3B’sA3yBaTV 3aa4i NPO BU3Ha4YeHHA PiBHOBAru Tina nig Zieto NAOCKoi Ta NPocTopoBoi
CUCTEMMU CUN, NEPEBIPATN NPABUBLHICTb PO3PaxXyHKiB;

BM3HAYaTU OCHOBHI KiIHEMATUYHi XapaKTEPUCTUKKN PyXy Tifla B LiIOMY Ta MOro OKpemmux
TOYOK Y BUMAZKY MOro HaMpoCTilLoro pyxy;

pO3B’s13yBaTV OCHOBHI 3a4a4i AMHAMIKN TOYKM;

6yayBatu andepeHuianbHi piBHAHHA PYXY TOYKM.

AK MOXKHa
KopucTyBaTUCA
HAbYTUMM 3HAHHAMM i
YMiHHAMMK

®opmyntoBaTH Ta HABOAUTM MAaTEMATUUYHY NOCTAHOBKY 3a/ay LWOA0 BU3HAYEHHA YMOB
piBHOBAarn, KPUTUYHOIrO HaBaAHTAXKEHHA, BHYTPILLHIX Ta 30BHiLUHI 3yCMb MEXaHIYHOi
KOHCTPYKU,i Nig Ai€r0 NAIOCKOI Ta NPOCTOPOBOI cnuctemm cua. OTpumyBaTh PO3B'A3KK
3aJa4 ynpas/iHHA Ha NPUKAAAI NPOCTUX MEXaHIYHUX CUCTEM.

IHpopmauiiiHe

I. A. KocTiowko TeopemuyHa mexaHika HaB4YanbHWI NOCIOHMK Ans 3000yBayiB cTyneHs

3abe3sneyeHHs BULW,OT OCBiTM BaKanaspa cneuianbHOCTi «MpuKnagHa matemaTKa» OCBiTHbO-NpodecinHol
OUCLUNNIHK nporpamun «lpuKnagHa matemaTuKa» - 3anopixxa: 3HY, 2019. - 222 c.
KocTiowko L.A., ltobaweHko H.4. «MpuknagHa mexaHika. /TabopaTopHM NPaKTUKYM»
2023 p. https://ela.kpi.ua/handle/123456789/57254
Cunabyc.
OHNaNH-NiAPYYHUKMN.
Bua cemectpoBoro 3anik
KOHTPOJIO
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13.Komn’totepHa rpadika i mynbtumegia

Kadeppa, aka NPUKAALHOT MAaTEMATUKHK
3abe3sneuye

BUKNAfaHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
ocBiTH

Kypc, cemectp

3,5

O6car aucumnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT
poboTtun

4 kKpeantn EKTC: 54 ayamMTopHi rogmHu, 66 roanH camocTiliHOT po6oTK

Mosa BuMKknagaHHAa

YKpaiHCcbKa

Bumoru ao NiniiHa anrebpa, maTeMaTUYHUIN aHaNi3, aAFOPUTMM | CTPYKTYPU A@HUX, NPOrpamMyBaHHA

Nnoy4yaTKy BUBYEHHA

AVCuMNAiHK

Lo 6yge MaTemaTuyHi Ta aAropUTMIYHI OCHOBM TEXHOJIOTi KoMN'toTepHOI rpadikK Ta iHWKX 3acobis

BMBYaATUCA MynbTUmegia. ANrOPUTMU CTUCHEHHA rpadiyHoi Ta iHwWoi iHpopmauji. OcobamsocTi
3aCTOCyBaHHA 3acobiB poboTtun 3 rpadikoto, rpadidyHnx popmatis. OCHOBU 06YUCIOBASIBHOI
reomeTpii. PpaKkTanbHa reomeTpis. TexHOMOriT CTBOPEHHA Ta Bif0Opa*KeHHA BifeONOTOKIB.
Cnyxayam NPOMOHYETbCA Ha BUBIp TpW LMKAM nabopaTopHMX pobiT No HanpaMKam rpadiyHnin
OV3aliH, nporpamysaHHA 3acobiB BigobpaxkeHb aaHux, Po6ota 3 API, CAMNP, VR/AR
KOHTEHTOM.

Yomy ue Ha cborogHilWwHii AeHb CTPIMKO 3MIHIOIOTbCA TEXHOJIOriT BiATBOPEeHHA 306paXKeHb, Bigeo Ta

uikaso/Tpeba iHWOro MmyabTUMepginHoro KoHTeHTy. Tomy cneuianicTn, AKi BONOAIOTb TAKMMMU HABMUYKAMM

BMBYaTU MalOTb BE/IMKWI MOMWUT Ha PUHKY npaui B IT iHAycTpii. BMiHHA po36bupaTnca B cyvacHMx
TEXHONOTifAX, AKi 3aCHOBaHi Ha paHilwe BMBYEHOMY MaTEMaTUMYHOMY anapaTti € Besjbme
KOPWUCHOI HaBUYKOIO AN NOAANbLIOTO Kap EPHOro pocTy.

HYomy MO>KHa KBanipikoBaHO BMKOPWUCTOBYBATU CyyacHi 3acobu BigobpaxkeHHs rpadivyHoi iHpopmaLii.

HaBYUTUCA Po36upaTncs B TEXHONOMNYHOMY TAHLLIOXKKY 0OpO6KM 306parkeHb. MpauoBaTi 3 NPOrpamHUM
3abe3neyeHHAM A1a 06pPOOKU MYNbTUMEAIMHOrO KOHTEHTY Bif NMPWMKAAAHUX Nporpam Ao
nporpamHunx 6ibniorek.

AAK MOKHa PoO3yMiHHS TEXHOIOTMYHOTO IAHLLIOMKKA | 0cOBAMBOCTEN CTBOPEHHSA Nepeaadi Ta 06pobKu

KopucTyBaTuca 306paeHb BiAKPUBAE HOBI MOXKANBOCTI ANA NpodeciMHOro po3s'A3yBaHHA 3a4a4

HabyTMMKn Komn'toTEPHOTO 30pY, NPOLLECiB po3ni3HaBaHHA Ta 06pobKM 306parkeHb.

3HAHHAMM i

YMiHHAMM

IHpopmauiiiiHe

MaTepiann AucUMNAiIHM NOBHICTIO BUKAaAeHi Ha nnatdopmi CIKOPCbKUIM Ta y BUFNALI

3abe3sneueHHnA NoCMNaHb Ha NepeBipeHi BIAKPUTI CydacHi HaBYaNbHi pecypcu.
aucumnniim

Bupg cemectpoBoro | 3anik

KOHTpPO/IO
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14.Applied Machine Learning in AdTech

Kadeppa, aka 3abe3neuye
BUKNagaHHA

Kadepgpa npuknagHoi maTemaTuKm

PiBeHb BULLOI OCBiTK

MepLunii (bakanaBpCbKuit)

Kypc, cemectp

3,6

O6car gucumnnniim Ta
po3nogain roguH ayauTopHOI
Ta CamoCTilHOI po6oTun

4 kpeantn EKTC: 54 ayanTopHi rogmHun, 66 roanH camocTiinHoT poboTu

MoBa BUKnagaHHa

AHrnilicbka

Bumoru ao noyatky
BUBYEHHA AUCLUNAIHU

3HaHHA 3 Teopii MMOBIpPHOCTEN | CTaTUCTUKK; NporpamyBaHHs (Python);
CTPYKTYP AaHWX

Lo 6yae BuBuatuca

MobyaoBa piweHb MalWMHHOIO HaBYaHHA gns AdTech: nporHo3yBaHHA
(CTR/CVR/koHBepcii), cermeHTaujs, look-alike, feature engineering ans
NoAiEBUX AaHUX, BanigaLia, eKCcnepMmeHTH, iIHTepnpeToBaHiCTb

Yomy ue uikaso / Tpeba
BMUBYATU

Mogeni MalWKnHHOro HaBYaHHSA € AAPOM Cy4aCHUX PEKNAMHUX NAaThopm,
BiZ, TApPreTMHry A0 ONTUMi3aLlii NoKas3is i BUTpaT

Yomy mOKHa HaBYMTUCA

HaBuaTtu Ta oLiHIOBaTM MoAeNi; NpaLtoBaTh 3 AMcHanaHCcoOM Kaacis;
niabupaTtn meTpukm; obopmntosati end-to-end npotoTmn

fAIK MOXKHa KopucTyBaTUCA
HaAbyTMMM 3HAHHAMM i
YMiHHAMM

MobyaoBa CKOPUHIOBUX MOAeNel, aBTOMATM3aLLiA NPUNHATTA PilLeHb,
NiABULLLEHHA ePEKTUBHOCTI AOCTABKM peKAaMm

IHdpopmauiiiHe
3abe3neyeHHs AucUUNAiHK

Cunabyc ancumnniHm; maTepianu Kypcy; peKomeHa0BaHi CTaTTi/KHurK;
npuUKNaan AaHux Ta Kelicis; goctyn ao AWS cepsicis

Bug cemectposoro
KOHTPOIO

3anik

22




15. OcHOBM reOMeTpPUYHOro moaentoBaHHA

Kadeppa, aka 3abesneuye
BUKNaAaHHA

NPUKAALHOT MAaTEMATUKM

PiBeHb BULLOI OCBiTH

MepLunii (bakanaBpcbKuit)

Kypc, cemectp

3,6

O6car aucumnniim Ta
po3noain roguH ayauTopHoi
Ta camocTiliHOi po6oTHn

4 kKpeantn EKTC: 54 ayanTopHi rogmHu, 66 roanH camocTiliHOT po6oTK

Mosa BMKnaaaHHA

YKpaiHCcbKa

Bumoru oo noyatky
BUBYEHHA AUCLUNNIHN

MaTeMaTUUYHUI aHanNi3, YNCcenbHi MeToau, NiHiMHa anrebpa

Llo 6yae BuB4atTuca

KpvBa Ha NAOLWMHI Ta Yy NPOCTOPi. XapaKTePUCTUKM KPUBUX (KPUBU3HA, CKPYT).
MobyaoBa KpMBUX MO iX XapaKTepucTMKax, AebopmyBaHHA Ta NOBOPOTH
Kpuux. CnnaliHu besbe, B-cnnaliiu, NURBS, KopoTauiiiHi 6ankoBi cnianHu,
cnaaliHy Ha OCHOBI AiNSAHOK Kin Ta KnoToia,

Yomy ue LikaBo/Tpeba
BUBYATH

3a4adi reoMeTpUYHOro AM3anHy, iHTepnoAnALji Ta 3arnaaKyBaHHA. TeH30pHI
nosepxHeBi cnnaliHn besbe, B-cnnaliHu, cnaailHu OTPUMaHI AK pilleHHA
AndepeHLiiHMX 33434 MaTeMATUYHOT Gi3nKMK.

Yomy mMOKHa HaBuMTUCA

MatemaTnyHe BU3HAYEHHA eCTETUYHOCTI KPMBOI UM NOBEPXHI | BiANOBIAHI
MeToAM NoKpaLaHHA dopmu Girypu 4m NoBepXHi.

fAIK MOXKHa KopucTyBaTUCA
HabyTUMM 3HAHHAMM i
YMiHHAMMU

3acTocyBaHHA CNJIAMHIB | CNaliHOBUX KepHENiB Ans 33434 06pobKu
CTATUCTUYHUX SAHUX.

IHbopmauiiiHe
3abesneyeHHs AMCLUUNNIHU

Bca komn'toTepHa rpadika — ue cnnaitHu. CnaaitHU 3aCTOCOBYHOTHCA B
nporpamax aHimauii; 4ns ausaHy mawwH, npubopis, diryp. CnnakiHM matoTb
BE/IMKe 3HAYeHHA Aa po3ni3HaBaHHA 06pasis. Bci nporpamu pesepc-
iHXMHipiHra 6a3yoTbcA Ha cniaHax; cnaakHK NOTPibHI ANA 06pobKK
pe3ynbTaTiB CKaHYBaHHA 1a3ePHUMM CKaHepamm Yu pagapamu. Ana
yNpaBAiHHA aBTOHOMHUMMW Ha3eEMHUMM, NOBITPAHUMM Ta NiIABOAHUMMU
APOHaMM TaKOXK NOTPIOHI cnnaitHK, 30Kpema ANA NPOKNaJaHHA robanbHOro
LWNAXY Ta Oro SIOKaNbHOrO YTOYHEHHSA 3 AOMOMOTO0 YX TO KOMN'IOTEPHOrO
30pYy UM T0 GPS gaHux abo iHepUiliHMX BUMiptoBaibHUX cuctem (IMU).

Bua cemectposoro
KOHTpOIO

3anik
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16.0udepeHuianbHa reomeTpin

Kadeppa, aka 3abesneuye
BUKNaAaHHA

NPUKAALHOT MAaTEMATUKHK

PiBeHb BULLOi OCBiTH

MepLunii (bakanaBpCcbKuit)

Kypc, cemectp

3,6

O6car aucumnniim Ta
po3noain roguH ayauTopHoi
Ta camocTiliHOi po6oTHn

4 kKpeantn EKTC: 54 ayanTopHi rogmHu, 66 roanH camocTiliHOT poboTK

Mosa BMKnaaaHHA

YKpaiHCcbKa

Bumoru a0 no4aTky BUBYEHHA
AUCLUNNIHU

MaTtemaTUyHWiA aHani3 (gudepeHuianbHe Ta iHTerpanbHe YNCeHHA QYHKLiN
KiIbKOX 3MiHHMX), NiHiiHa anrebpa, aHaNiTUYHA reoMeTpis, enemeHTU Teopii
AndepeHuianbHUX PiBHAHD.

LLlo 6yae BuBUaTHUCA

e Kpwusi B eBKNiAOBOMY NPOCTOPI: NapameTpm3aLlia, HaTypasbHa
napameTtpu3auis, penep ®peHe, KPUBMHA Ta CKPYT.

e [osepxHiB R3: nepla ta apyra KBagpaTUuHi GopmMM, HOpMasbHa
KPMBWHA, rOJIOBHI KPMBUHM, rayCcoBa Ta cepeaHA KPUBUHM.

® [eoze3nyHi NiHii. BHYTpiWHA reomeTpia NOBEPXOHb.

® EfleMeHTV TEH30PHOIO YMCNEHHA Ta BCTYN A0 PiMaHOBOi reomeTpii.

Yomy ue uikaso/Tpeba
BUBYATU

OndepeHuianbHa reomeTpis 403BOAAE TMMOOKO 3p03yMITU FEOMETPUYHY
npupoay KPMBUX, MOBEPXOHb i NpoCcTOpiB. BOHA neXuTb B OCHOBI Cy4acHOI
di3nKn (30Kpema 3aranbHoi Teopii BigHOCHOCTI), Komn'loTepHoi rpadiku,
pobOTOTEXHIKMN, MEXaHIKM Ta FeEOMETPUYHOFO MoAentoBaHHA. baraTo
anropmTmiB 06pobKKM NOBEPXOHb | TPAEKTOPIN 6a3yoTbcA came Ha Ti anapari.

Yomy MOKHaA HaBUMTUCA

e 06uMCNOBATU KPUBMHY Ta iHLWI IOKaIbHi XapaKTEPUCTUKN KPUBKX i
NOBEPXOHb.

e [locnigKyBaTn reoMeTpUYHi BAaCTUBOCTI NOBEPXOHb 33 A4ONOMOroH0
KBaZpaTUYHUX GopMm.

e byaysaTtv Ta aHanisyBaTu reofe3nydHi NiHii.

® 3aCcTOCOBYBATW TEH30PHWUI anapaT 40 ONWUCY reOMETPUUYHNUX 06’ €EKTIB.

AIK MOXKHa KopucTyBaTUCA
HabyTUMM 3HAHHAMM i
YMiHHAMMU

OTpMMaHi 3HaHHA BUKOPUCTOBYHOTLCA Y 3a4,3a4aX KOMMN' OTEPHOro
MOAeN0BaHHA NOBEPXOHb, KOMN'tOTepHOT rpadiku, Hagirawii aBTOHOMHMX
CUCTEM, MEXaHIKM AedopMiBHUX TiN, GiI3UYHOr0 MOAENIOBAHHA, @ TAKOXK NpwU
[OCNIAXKEHHI CKNaZLHUX MPOCTOPOBUX CTPYKTYP Y NPUKNALHIA MaTemaTuu,i Ta
iH>KeHepii.

IHdpopmauiiiHe 3a6e3neyeHHA
OAUCLUNNIHU

KnacuuHi Ta cyyacHi niapy4yHmKkn 3 gudepeHuianbHOT reomeTpii, MeToanYHi
mMmaTepianu g0 NPaKTUYHUX 3aHATb, CMIAbyC ANCUUNIHMN.

Bup cemecTpoBOro KOHTPOIIO

3anik
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17.PyHKUiOHaNbHWUIA aHaNI3

Kadeppa, aka 3abesneuye
BUKNaAaHHA

NPUKAALHOT MAaTEMATUKM

PiBeHb BULLOI OCBiTH

MepLunii (bakanaBpcbKuit)

Kypc, cemectp

3,6

O6car aucumnniim Ta
po3noain roguH ayauTopHoi
Ta camocTiliHOi po6oTHn

4 kKpeantn EKTC: 54 ayanTopHi rogmHu, 66 roanH camocTiliHOT po6oTK

Mosa BMKnaaaHHA

YKpaiHCcbKa

Bumoru oo noyatky
BUBYEHHA AUCLUNNIHN

ba30Bi 3HaHHA 3 AUCUMNNIH « MaTeMaTUYHWUI aHani3» i «Anrebpa Ta
reomeTpia»

Llo 6yae BuB4atTuca

®yHKUioHanbHMI aHani3 (PA) HasMBalOTb MOBOIO CyyacHOI maTemaTuKku. B
HbOMY MEPEBa’KHO AOCNIAKYIOTbCA HECKIHYEHHOBUMIPHI NpocTopu i NiHiNHI
onepatopu B HUX. DA MNPUCBAYEHMIN BUBYEHHIO AaOCTPaAKTHUX BEPCIN TaKMx
dYHOAMEHTANIbHUX MaTEMATUYHUX MOHATb AK BiACTaHb, AOBXWHA BEKTOPa,
CKanApHUii  pobyTOK, JiHiMHICTb, HenepepBHiCTb Ta iH. B  pgucumnnixi
3HaOMMMOCb 3 METPUYHUMM, HOPMOBAHWMK BaHaxoBUMK Ta rinbbepToBUMM
NPOCTOPaMM i iHIMHUMK OnepaTopPamu Ha HUX.

Yomy ue uikaso/Tpeba
BUBYATU

B KnacuuHii maTemaTuLi MM NPaLOEMO, AK NPABUAO Y CKiIHYEHHOBUMIPHOMY
npoctopi R". V ¢yHKIiOHaTEHOMY aHAJi3i TOYKAMH B MEBHHX IIPOCTOPAX €
¢yHkiil abo HecKiHYeHHI MOCHiJOBHOCTI. OCKUIBKM (YHKIII0 HEMOXKINBO
OmuCaTH CKIHYCHHUM Ha0OpOM YHCEN, MH IEPEeXOJMMO JO MPOCTOPIB 3
HECKIHUECHHOIO KiNBKICTIO BUMIpIB. lMOHATTA Ta meToaM PA A03BONAOTH Ha
CTPOromMy MaTeMaTUYHOMYy PpiBHi QOpMy/OBAaTU MOCTAHOBKU  Cy4YaCHMUX
MaTeEMATUYHUX 334a4y Ta OyayBath ix po3s’A3KM. OyHKUiOHANbHMI aHani3
3aCTOCOBYETbCA MPAKTUYHO B YCiX pO34ifax TeopeTMyHOi Ta NPUKAALHOI
MaTemMaTuKW. Hanpuknag, B MAWWHHOMY HaBYaHHi HEWPOHHI  Mepexi
BMKOPUCTOBYIOTb TEOPil0 METpUYHMX Ta rinbbeptoBux npoctopis. OgHa 3
6a3oBux Teopem PA - NpuHUMN CTUCKalOuMX BigobpaxeHb BaHaxa, Bigirpae
KPUTUYHY POJb Y PO3YMiHHI CTabifIbHOCTI Ta 36iXKHOCTI pEKYPEHTHUX HEMPOHHUX
Mmepex. PA Mae LWIMPOKI 3acTOCYBaHHA B TaKUX obnacTax, sk  andepeHuianbHi
Ta iHTerpasibHi PiBHAHHA, PIBHAHHA MaTemaTuMuyHoi ¢i3uKKM, obumcaloBasbHa
MaTeMaTuKa, Teopia MMoBipHOCTel, piHaHCOBa MaTEMATWKa, TEOPIA KepyBaHHS,
KOMRN't0TEePHUI 3ip TOLWO.

Yomy mMOKHa HaBuMTUCA

Bv3HauaTv BiACTaHb pi3HUMHU CrIOcOOAMM MK BEKTOPaMH, MOCIIIOBHOCTIMH Ta
dyukuisimu. Lle € 0CHOBOI A5 MEeTOAiB MaLlIMHHOIO HaB4yaHHA (loss functions)
Ta YnceNbHUX MeToAiB. BUBOAUTN yMmOBM 36ixKHOCTI iTepaLinHux npouecis npu
pO3B’s3yBaHHi PiBHAHb, cUCTEM, AndepeHLiaNbHUX Ta iIHTErpanbHUX PIBHAHb i
6yAyBaTH X PO3B'A3KM METOA0M NOCNILOBHUX HAabAMKeHb. OBUMCAIOBATU KYTH
MiXX BEKTOpaMH, MOCIiTOBHOCTAMH Ta (QyHKIisIMU. Po3knagati ¢yHKuii B pag,
dype (He NuLwe TPUrOHOMETPUYHUIA). Po3ymiTi ByaoBY HECKiHYEHHOBUMIPHUX
NPOCTOpPiB Ta iX iCTOTHi BiAMIHHOCTI  Bif, CKiIHYEHHOBMMIPHUX MPOCTOPIB.
BcTaHOBAIOBATU HENepepBHICTb NiHiIMHUX QYHKLIOHaNiB i onepaTopi..

fAIK MOXKHa KopucTyBaTUCA
HabyTUMM 3HAHHAMM i
YMiHHAMM

HabyTi 3HAHHA | YMIHHA BUKOPUCTBYHOTbLCA A1 GOPMYNHOBaHHA MAaTEMATUYHOKO
MOBOI MPUKAALHUX 33434, AOCNIAKEHHA ICHYBAHHA Ta HabAMKEHOro NOLYKy
iX po3B’A3KiB. 30Kpema, B MaWMHHOMY HaB4YaHHi, AndepeHuiaNbHUX Ta
iHTerpanbHMX PiBHSAHHAX, 06YMCNIOBA/IbHIN MaTeMaTuL, TOLLO.

IHpopmauiiiHe
3abe3neveHHA gUCLMNAIHU

OHnNanH-NiApPYyYHUKN, TecToBi 3aBaaHHA. Cunabyc

Bua cemectposoro
KOHTpPOAIO

3anik
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18.06’eKTHO-OpieHTOBaHE NpoOrpamyBaHHSA

Kadeppa, aka NPUKAALHOT MAaTEMATUKHK
3abe3sneuye

BUKNAfaHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
ocBiTH

Kypc, cemectp

3,6

O6car aucumnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT
poboTtun

4 kKpeantn EKTC: 54 ayanTopHi roamHu, 66 roanH camocTiltHOT po6oTK

Mosa BuMKknagaHHAa

YKpaiHCcbKa

Bumoru ao Po3ymiHHA npuHUMNiB NpoueaypHOro nporpamysaHHA MoBoto C. PO3yMiHHA KnacuyHux
NOYaTKy BUBYEHHA | a/IrOPUTMIB Ta CTPYKTYP AaHUX.

Aucumnniim

Lo 6yae FonoBHi NpUHUMNM 06’€KTHO-OpPiEHTOBAHOI po3pobku, SOLID, peanisauis 6aratowaposoi
BMBYaTUCA apxiTeKTypw.

Yomy ue OOMN — HailbinbLw NowMpeHa NapagMrma NporpamyBaHHA y Cy4acHOMY CBiTi, AaHa Nnapagurma
uikaso/Tpeba 33CTOCOBYETHCA NpM peanisauii LWMPOKOro CNeKTpy Nporpam, TaKUX AK KOPWUCTyBaLlbKi
BUBYATH iHTepdeiicu, cepBepHa norika web-goaaTkiB UM matemaTnyHi mogeni B Data Science.

HYomy MO>KHa laeHTUdIKYBaTK Ta peanizyBaTv NporpamHo 06’ekTHe npeacTaBAeHHA NpegMeTHOT obaacTi.
HaBYUTUCA laeHTUdiKyBaTM  Hefdonikm y  06’eKTHOMY npeAcTaBaeHHi npeameTHoi obnacti 3
BMKOPUCTAHHAM npuHumnnis SOLID, 3miHtoBaTH ix Yepe3 pedaKTOPUHT.

|aeHTUdiKyBaTH Ta peanisoByBaTH HalbiNbL NOWMpPeHi WabaoHM (MaTepHU) NPOEKTYBaHHS.
Po3ymiTu BHYTPILLHIO CTPYKTYPY NpeacTaBaeHHA o6’ekTiB y moBi Java.
Po3pobnaTK CTPYKTYpY NPOEKTY Yepes aiarpamy Knacis UML Ta BianoBsigHo peanizosysBatu
NporpamHi NPoAyKTU MOBOIO Java.
Po3po6aaTK NporpamHuin NPOAYKT 3 rapaHTiED AKOCTI Yepe3 CTBOPEHI A0 HbOFO TECTU.
baunTM Kog ouMma 3aMoBHMKa, TOBTO uyepe3 MOCTAaHOBKY 3agadi Ta 1i peanisauito
KopucTytouuch npuHumnammn BDD ta TDD.
AK MOKHa Mo 3aBepLUEHHIO Kypcey, CTYAeHTM ByayTb B 3MO3i BUKOPUCTOBYBATU CBOT 3HAHHA ANA
KopuctyBaTuca peanisaLii NpoeKTiB MOBO Java A0BINbHOIT CKNAAHOCTI.
HabyTMmun ®dyHAaMeHTaNbHI 3HAHHA WOA0 NPUHLMNIB 06’ EKTHO-OPIEHTOBAHOI PO3POBKM MOXKYTb ByTH
3HAHHAMM i BMKOPWCTAHI 417 PO3YMIHHA iHLIMX MOB NPOrpamyBaHHA.
YMiHHAMMN CTyfeHTam NPMBYAETLCA PO3YMIHHA AOPEYHOro BUKOPUCTaHHA 3acobis LI, cnpamoBaHe He

Ha HanMCcaHHA KoAy 3aMiCTb CTYAEHTa, @ HAa BUNpPaBAEHHA A0ro NOMW/IOK.

IHdbopmauiiiHe

MoHorpadii Ta oHnanH-NiApPYyYHUKK. Bigeonekuii.

3abe3sneueHHnA PenosuTopilt NeKLiinHMX NpUKAagiB i TECTOBUX 3aBAaHb.
AUcuMNNiHN OHNalH-KypCKU 332 METOAMKOK 3MiLLAaHOTO HAaBYaHHs.
Bupg cemectpoBoro | 3anik

KOHTpO/IIO
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19.dyHKUiNHe NporpamyBaHHA

Kadeppa, aka NPUKAALHOT MAaTEMATUKHK
3abe3sneuye

BUKNAfaHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
ocBiTH

Kypc, cemectp

3,6

O6car aucumnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT
poboTtun

4 kKpeantn EKTC: 54 ayanTopHi rogmMHu, 66 roanH camocTiiHOoT poboTu

Mosa BuMknagaHHA

YKpaiHCbKa

Bumoru go HaBW4YKM BNeBHEHOro nporpamyBaHHA Ha Python un 6yab-AKii iHWIN imnepaTUBHIN YK
NOYaTKy BUBYEHHA 06’€EKTHO-OPiEHTOBAHIN MOBi. PO3yMiHHA NPUHUMNIB iMNepPaTUBHOIO NPOrpamyBaHHA.
AVCuMNAiHK
Lo 6yge dyHKUIMHMIA niaxia oo nporpamyBaHHA Mmook Haskell; anrebpaiudi TMnM gaHux Ta
BUBYATUCA PEKYPCUBHI TMNW; MOHaaM Ta railway-oriented programming; NPUHLMNU aBTOMATUYHOIO
[0BeAeHHA Teopem.
Yomy ue dyHKUiiHe nporpamyBaHHsA — Mapagurma nporpamyBaHHs, WO MAKCMManbHO 6M3bKa 40
uikaso/Tpeba MaTeMaTUKM Ta CTPIMKO Habupae NonyaapHOCTI y CBITi. 3aBAAKM THYYKIN Ta NOTYXKHIi cucTemi
BUBYATU TUNIB, WO A03BOSE MAKCMMaNbHO TOYHO NPEACTABAATM NpegMeTHY 061acTb Ta ePpeKTUBHUM
MeToZam MaHinyAAuii gaHumu, Wwo nobyaoBaHi 3a4/1A YHUKHEHHSA BUHUKHEHHIO npobaem y
nporpami, PyHKUiiHe NporpamyBaHHA 403BOJIAE AOBOAUTH NPaBUbHICTL POBOTU Nporpam
nig, yac ix KomninAuii, JAa€E MOXKIMBICTb NPOrPaMHOro OMMCY MATEMATUYHUX TBEPAXKEHDb Ta
aBTOMATUYHOro AoBeaeHHa Teopem. Haskell € Hanbinbw xapakTepHUM NpeacTaBHUKOM
YNCTUX GYHKLUIAHUX MOB.
HYomy MO>KHa Po3pobnsati nporpamu mosoto Haskell, BukopucToBytoun yci nepesaru i cuctemm tunis Ta
HaBYUTUCA CTaTMYHOIO aHani3aTopy Koay.
loeHTMdiIKYBaTN Npob6aEeMU B iMNepaTMBHOMY KOAi Ta 3aCTOCOBYBATM QYHKLiNHI nigxoam Ao ix
BUPILLEHHA.
Po3ymiTv NpuHUMNK pobOTN KOMNINATOPIB Ta CUCTEM NEPEBIPKN TUMIB.
Po3ymiTv npMHLUMNKM @aBTOMATUYHOTO AOBEEHHA TEOPEM.
AAK MOKHa Mo 3aKiHYEeHHIO Kypcy, CTYAEeHTM ByayTb Y 3MO3i BUKOpUCTOBYBaTM GYHKLIMHY napagurmy
KopucTyBaTucA NporpamMyBaHHs Ta PO3pP0HAATU NPOrpamHi 3acobu Bukopuctosyroum mosy Haskell, 3
HabyTMmun aKUEHTOM Ha 3aCToCyBaHHA 6baraToi cMCTeMu TUMIB, BiACYTHLOI B iHLWIMX NOMNYAAPHMUX MOBaX
3HAHHAMM i NporpamyBaHHs.
YMiHHAMM

IHpopmauiiiHe

OHANalH-NiApY4HUKN.

3abe3neyeHHA MoHorpadii 3 GyHKLINHOro nporpamyBaHHs.
OAUCLUNNIHK Peno3uTopilt NekuiiHnx npuKkaagis.
OHIalH-KypCK 32 METOAMKOIO 3MiLLAHOrO HaBYaHHA.
Cunabyc
Bua cemectpoBoro | 3anik
KOHTPOJIO

27




20.Teopia pyHKUiIN KOMNNAEKCHOT 3MiHHOI

Kadeppa, aka
3abe3sneuye
BUKNA[AHHA

NPUKAALHOT MAaTEMATUKKN

PiBeHb BULL,O1 OCBiTH

MNepwwnit (bakanaBpCcbKuif)

Kypc, cemectp

3,6

O6c¢cAar aucuunninm
Ta po3noain roguH
ayAUTOPHOI Ta
camocTiiiHoi po6oTun

4 kpeantn EKTC: 54 ayantopHi roamHu, 66 roanH camocTiltHOT poboTK

Mosa BuMknagaHHAa

YKpaiHCcbKa

Bumoru Ao noyatky
BMBYEHHA
Aucumnniim

ba3oBi 3HaHHA 3 AncuUNAiH « MaTemaTUYHUI aHani3», «Anrebpa Ta reomeTpiay.

LLlo 6yae BuBUaTHUCA

OCHOBHIi MOHATTA Ta MeTOAN ANdepeHLiaNibHOro Ta iHTerpanbHOro YMcAeHHs QYHKLUIT
KOMMNIEKCHOI 3MiHHOI, Teopii pPAAiB KOMMNIEKCHOro aprymeHTy, Teopii KOHPOPMHMX
nepeTBOpeHb, ONepaLiiHoOro YMcieHHn (NnepeTBopeHHs Jlannaca).

Yomy ue B Kypci Teopii ¢yHKUiA KOMNneKcHOi 3MiHHOI BM HaBuuTecA byaysaTv rpadiku B ]R4,
uikaso/Tpeba po3bepeteca 3 MaTemMaTUYHUM NiArpyHTAM ¢paKkTanis, Ai3HaeTeca, WO B LWKOAI Bac
BUBYaTU 06MaHIOBaNN (He TiNbKM ICHYIOTb KBaAPaTHI KOPEHI i3 Bif'EMHUX YMCeN, ane i, BUAB/IAETbCA,
CUHYC He € obmexeHoto dyHKUieto!), HaBunTeca BpaTh HaACKNaAHI HeBAACHI iHTerpanu aK
60ru (3 NepexoLom i3 YMCN0BOI NPAMOT Ha KOMMAEKCHY NIOLMHY | 3 NOBEPHEHHAM 3BiaTH).
AnapaT KOMMNEKCHOro aHanisy NpUAaTHUN ANA AOCHIAXKEHHA Ta 0BYMCNEHHA AiNCHUX
iHTerpanis, pAAis, pPiBHAHb, a TaKOX A/1A PO3B’A3yBaHHA HaraTbox iHXeHepHWUX 3aday (B
Teopii KepyBaHHA, TeOpii NPYXHOCTI, TepMOoAMHAMILi, eNeKTPOTeXHili Ta paaioTexHiyi
TowWwo). EGeKTMBHUM Npu po3B’A3yBaHHI AndepeHuianbHUX Ta iHTerpo-gudbepeHuianbHUX
PiBHAHb, B TOMY YUCAi 3 YaCTUHHUMM NOXiAHWMM, € 3aCTOCYBAHHA ONEPAL,NHOIO YNCIEHHSA
(nepeTBopeHHs Jlannaca) - ogHoOro 3 meTofis Teopii GYHKLIN KOMMIEKCHOT 3MiHHOI.
Ta WO Tam roBOpPMTW, HaBiTb TBipHa OYHKLIA MomeHTIB (moment-generating function)
BUNAAKOBOI BE/IMYMHM € 3 TOUHICTIO A0 KoedilieHTiB nepeTBOpeHHAM Jlaniaca wWinbHOCTI
L€l BMNAAKOBOT BEINYMHMN.
Yomy moKHa Y pasi ycniwHOoro 3aBepLueHHA Kypcy CTyAeHT NOBMHEH
HaBYUTUCA 3HaTu:
ymoBu grudepeHLiioBaHOCTI PyHKLiN KOMNNEKCHOI 3MiHHOI;
niaxoAmu o iHTerpyBaHHA GYHKLiA KOMNAEKCHOI 3MiHHOT;
MeToau Teopii NNLLKIB;
onepawjiiHe YNC/IeHHS;
BMiTU:
andepeHuitoBaTv GyHKLiT KOMNAEKCHOT 3MiHHOI;
iHTerpysaT GyHKLii KOMMNAEKCHOI 3MiHHOI B KOMMNEKCHIN NAOLLMHI, B T. Y. 3aCTOCOBYBaTH
TEOPIto INLWLKIB A0 06YMCNEHHS AeAKUX BUSHAYEHUX iHTerpaiB Big yHKLT AiNCHOT 3MiHHOT;
po3Kaagat GyHKLii KOMNAEeKCHOI 3MiHHOT B pas J/lopaHa;
3Haxo4UTU KOHQOPMHI Bif0bOpaXKeHHA CTaHAAPTHUX obacTelt;
3aCTOCOBYBATU NepeTBOpeHHsA Jlannaca 40 po3B'A3yBaHHA AndepeHLiaNbHUX PIBHAHD i3
cTanumm koediuieHTaMm Ta iX cucTem.
AK MOXKHa TeopeTnyHi NONOXKEHHA Ta MeToaM Teopii PYHKLIN KOMNAEKCHOI 3MiHHOT 3HaxoAATb
KopucTyBaTuca BaXX/IMBIi 3aCTOCYBaHHSA NPU PO3B’A3yBaHHI NPMKNAAHMX 33434 Teopii aBTOMaTUYHOIo
HabyTMmKn KepyBaHHA, €IEKTPOTEXHIKM, PaiOTEXHIKM, TEOPETUYHOI MEXAHIKM TOLO.
3HAHHAMM i
YMiHHAMMK

IHpopmauiiiHe

KnacuuHi niapy4yHmKn Ta moHorpadii.

3abe3sneyeHHs Cunabyc.
OUCLUNNIHK

Bua cemectposoro 3anik
KOHTpPOJIO
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AHoTaUii BUbipKoBUX agncuunnaiH gna 4 kypcy

1. Cucremu rnmMbUHHOro HaBYaHHA

Kadeapa, Aka 3abe3neuye

BUKNAAAHHA

NPUKAALHOT MAaTEMATHKM

PiBeHb BULL,O1 OCBiTH

Mepwwnit (bakanaBpCbKUiA)

Kypc, cemectp

4,7

O6car gucumnninm Ta
posnoain roguH
ayAUTOPHOI Ta
camocTiiiHoi po6oTu

4 kKpeantn EKTC: 54 ayanTopHi rogmHu, 66 roanH camocTiiHoT poboTu

Mosa BuMknagaHHA

YKpaiHCbKa

Bumoru oo noyatky
BUBYEHHA AUCLUNIHN

ba30Bi 3HaHHA 3 gucumnniH: « MaTemaTrUyHa 10riKa Ta Teopia anropuTMIiB»,
«ANrOPUTMM | CTPYKTYPU AaHnX», «MaTemaTnyHa CTaTUCTUKa», «AHaNi3 AaHnX»,
«ApXiTeKTypa obuumcatoBanbHMX cuctemy, «MporpamyBaHHA»

LLlo 6yae BuBYaTHUCA

Cuctemn rnbuHHoro HaByaHHA (Deep Learning) - ue mixgucuunniHapHa
NPUKAALHA ranysb, WO BUBYAE CUCTEMM i NPOLECU, AKI NPU3HAYEHI ANA aHani3y i
06p06KM AaHMX 33 AONOMOrOK HalbBINbLL Cy4acHUX TUMIB FMBOKUX HEMPOHHUX
mepex

Yomy ue uikaso/Tpeba
BUBYATU

Deep Learning, ue cy4acHa TeHAEHLiA PO3BUTKY MeTOAIB i 3aco6iB 0OpOOKM i
aHanizy JaHuX i3 3aCTOCYyBaHHAM [/IMBOKUX HEUPOHHUX mepexK. OBOMOAIHHA
iHCTPyMEHTaMW CTBOPEHHA | BUKOPUCTAHHA T[UBOKUX HEWPOHHUX Mepex €
HeBia EMHUM eNneMeHTOM NiAroTOBKM BMCOKOKBanidhiKoBaHUX cnewianicTiB y pi3HUX
rasys3fx HaLioHaNbHOTo rocnoAapcTBa YKpaiHu Ta CBiTy

Yomy mMOKHa HaBUMTUCA

3HaTW OCHOBHI MONOXKEHHA Teopii WTYYHUX HENPOHHUX Mepexk, MEeTOLO0NOrio
nobyn0BM Ta BUKOPUCTaHHA TNIMBOKUX HEMPOHHUX MepPEeXK, METOAM 3aCTOCYBAHHA
rMMBOKUX HEMPOHHUX MepeX A/ BUPIWEHHA MPaKTUYHMX 33ada4vy. YMiHHA
po3pobnATK, TecTyBaTM Ta  peani3oByBaTM  Helipomepexkesi 3acobu 3
BMKOPUCTAHHAM MOBW MnporpamyBaHHs Python Ta 6i6niotek TensorFlow i Keras.
HaBWuYKK Ta AOCBIA PO3B'A3aHHA TUNOBMX 33434 PO3Mi3HaBaHHA 0bpasis

AIK MOXKHa KOpUCTyBaTUCA

HabyTUMM 3HAHHAMM i
YMiHHAMM

3paTHicTb po3B’A3yBaTu npodeciiiHi 3aga4i aHanisy Ta 06pobkn gaHux 3a
ponomoroto cuctem Deep Learning.

3paTHicTb po3pobtoBaTH, eKCnayaTyBaTh Ta 06C1yroByBaTU NPOrpamHe
3abe3neyeHHA gna iHbopmauiiHux Ta iHpopmaLinHo-ynpasastoumx cuctem Deep
Learning pi3HOro npnsHayeHHA

IHpopmauiiiiHe
3abe3sneueHHsA
OAUCLUNNIHU

MoHorpadii Ta OHNAANH-NIAPYYHUKKM, MaTepiann ANA BUKOHAHHA NabopaTopHUX
pobiT, TeCcToBi 3aBAAHHA

Bup cemectpoBoro
KOHTpOIO

3anik
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2. IHdopmauitHi cuctemm

Kadeppa, aka 3abesneuye
BUKNaAaHHA

NPUKAALHOT MAaTEMATUKHK

PiBeHb BULLOI OCBiTH

MepLunii (bakanaBpCcbKuit)

Kypc, cemectp

4,7

O6cAar gucumnniHn Ta
posnoain roguH
ayAUTOPHOI Ta CAMOCTiliHOI
po6otun

4 kpeantn EKTC: 54 ayanTopHi rogmMHu, 66 roanH camocTiinHol poboTu

Mosa BuMknagaHHAa

YKpaiHCbKa

Bumoru o nouatky
BUBUEHHA AUCLUUNIHKU

ba3oBi 3HaHHA 06'eKTHO-OPiEHTOBAHOIO NPOrpamyBaHHA, OCHOBM 6a3 AaHuX,
OCHOBM Be6-pO3POOKK Ta TECTYBaAHHA

LLlo 6yae BuBUaTHUCA

Miaxoon Ao nobyaoBu iHPOpMaLiMHUX CMCTEM Ta NPOrPaMHUX MNPOAYKTIB Big,
6i3Hec npobsemn Ao roToBoi cucTemun. Po3noain ponei Ta 3agady B KOMaHAj npu
po3pobui  NpoeKTy. MeTtogonorii  pobotM 3 dyHKUiOHaAbHUMKM  Ta
HedyHKLiOHanbHUMM BUMOramu. [obynoBa apxiTEKTYypU CUCTEMM HA OCHOBI
aKTyaNbHUX apXiTEKTYPHUX CTMANIB (Hanpukaag, MiKpocepsiciB) Ta wWwabnoHiB.
Migxogn Ta TakKTUKM pns  3abesnedveHHA APXITEKTYPHO-3HAYYLWMX BUMOT
NPOrpPamMmHoI CUCTEMMU.

Yomy ue LikaBo/Tpeba
BUBYATU

MoKnuBicTb BiguyT cebe KomaHAao y poboTi Hag Po3PO6KO CNiIbHOTO MPOEKTY
3a obpaHoto TeEMotO rpynoto Ao 3 cTyAeHTiB. Ta cnpobyBaTh cebe B pi3HUX pPoasX:
6i3Hec-aHaniTMKa, apxitekTopa, po3pobHuKa nporpamHoro 3abesneveHHsa, UX/UI
Ouv3aliHepa 4YM  MeHea)Kepa NpoeKTy. HanpautoBaHHA BMiHb ebeKTUBHO
npeseHTyBaTM CBOKO pPobBOTYy Ta HABMYOK KOMaHAHOI KOMYHiKaLii. BuBueHHA
NPUKNagiB, AK NpaBuibHO NObyAoOBaHA apXiTEKTypa CUCTEMU Ta NPoLECiB PO3po6KM
[03BONAE CYTTEBO 3MEHLUMTN BMTPATM Ha CTBOPEHHA, PO3BUTOK Ta eKCrJyaTaLiio
NPOrpamHoOro NPoAyKTY, 3p06UTM NPOAYKT YCNILWHMUM | KOHKYPEHTOCNPOMOXKHUM.

Yomy MOKHaA HaBUMTUCA

CTyAeHTM MOKYTb ONaHyBaTM OCHOBHI HalibinbLW nonyaspHi niaxoan oo nobyanosm
CUCTEM, HaABYMTUCb 0bBMpPaTM HaMbinbw ePekTMBHI niaxoau ANA PiSHUX TUNiB
NPOEKTIB Ta 06IPYHTOBYBATU CBOI pillEHHS.

OTpumaloTb [0CBiA, KOMaHAHOI poboTu i B3aemogji, po3ymMiHHA posielt BCix
Yy4YacHMKIB po3pobKu, Ta HaBYaTbCA 3aCTOCOBYBATU FHYYKi MeToA00Trii pO3pobKu.
MaTumyTb 3MOry OMaHyBaTW aKTyasibHi MPAKTUKM MNobysoBM MiKpocepBiCHUX
CMCTEM Ta CyYacHi miaxoam Ao nobyaoBM CTIMKUX Ta HaZiMHMX CUCTEM 3 BUCOKOK
[OCTYNHICTO.

AIK MOXKHA KOpUCTyBaTUCA
HabyTUMM 3HAHHAMM i
YMiHHAMM

HabyTi 3HaHHA MOXKYTb BYTM 3aCTOCOBaHI AK 414 NOOYA0BM BNACHOrO cTapTany,
TaK i Npu po3pobLi KOPNopPaTUBHUX CUCTEM (O1° HEBENUKUX NOKANbHUX Bi3HeciB
Ta MiXKHapoAHMX Kopriopauii). JaHa AvcumnaidHa 4ONOMOXKe BNEBHEHO
novyBaTucA Ha cnisbecigax Ta WupLle po3ymiTy pisHi poni Ta ix B3aemogito B IT-
iHAyCTpii.

IHpopmauiiiiHe
3abesneyeHHs AMCLUUNAIHU

MoHorpadii Ta oHMaMH-NIAPYYHMKN, Npe3eHTaLil NeKLil, Bigeo3anucn nekuin,
MmaTepianu 4nA BUKOHaHHA nabopatopHux pobiT, TecToBi 3aBAaHHA

Bupa cemectposoro
KOHTpOIO

3anik
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3. Po3nogineHii xmapHi o6uncneHHs

Kadeppa, aka NPUKAALHOT MAaTEMATUKKN
3abe3neuye

BUKNAJAHHA

PiBeHb BULWOT Mepwwuii (bakanaspcbKuii)
oCBiTH

Kypc, cemectp

4,7

O6car gucumnnium
Ta po3nogin roguH
ayAUTOPHOI Ta
CcamocTiliHOT

4 kpeantn EKTC: 54 ayantopHi roamHu, 66 roanH camocTiltHOT poboTK

po6oTtun
MoBa BUKNagaHHA | yKpaiHCbKa
Bumoru ao 3HaHHA 3 AUCUMNAIH KAPXITEKTYpPA 06YMCNIOBANIbHUX CUCTEMY, «[TporpamyBaHHAY,
NOYATKy BUBYEHHA | «ANTOPUTMMU i CTPYKTYPU AaHUX»
AUCLUNNIHK
Wo 6yge OCHOBHIi NOHATTA Ta KOHUENUil po3noAineHux i XMapHux obumcaeHb, MeToAis Ta nigxoais Ao
BUBYATMUCA PO3B’A3aHHA NPUKNALHUX 33434 32 LOMOMOTOH PO3NOAINEHUX | XMAPHUX 06YMCIEHD.
Yomy ue 3aBAsAKM 06’eAHAHHIO pecypciB i HEMOCTIMHOrO XapakTepy CNoXKMBaHHA 3 HOKY CMOXKMBauiB,
uikaso/Tpeba po3nogjineHi i xmapHi 064YnCNeHHs A03BO/IAIOTb EKOHOMWUTM Ha MacluTabax, BUKOPUCTOBYOUM
BMBYATU MEHLWI anapaTHi pecypcu, Hixk 6yam noTpibHi 6 Npy BUAINEHUX anapaTHUX NOTYXHOCTAX A1
KO’KHOMO KOpUCTyBaya.
Yomy morKHa - MeTa NobyA0BKM PO3MNOAINEHUX | XMAPHUX CUCTEM;
HaBUYMTUCA - MOHATTA PO3MOAiNEeHNX 06YMCNEHb Ta PO3MOAINEHOI CUCTEMM, XMAPHUX oBuYMcieHb Ta
XMapHUX CUCTEM;
- BUMOTU 4,0 PO3MNOAINEHUX | XMapHUX CUCTEM;
- Knacudikauis po3nogineHux i XMapHUX CUCTEM Ta iX MPU3HAYEHHS;
- nepeBaru Ta Heo/1iKM PO3MNOAINEHNX | XMaPHUX 0BUYMCNEHD;
- OCHOBHi NApaAMrmm 3aCTOCYBaHHS PO3NOAINEHMUX i XMAPHUX 064YNC/IEHD;
- Mogeni po3noAineHux i XMapHUX apXiTeKTyp.
- MapanenbHi 4YMcenbHi anropuTMyM ANA BUPIWLEHHA TUMNOBMX 3adadv obumMcntoBaNbHOI
MaTEMATUKW.
AK MOKHa - po3p0o6AATU MOAENi PO3MOAINEHNX 06UNCNEHD;
KOpUCTYBaTUCA - NPOBOAMNTM aHa/i3 KOMYHiKaLiMHOT TPYA0MiCTKOCTI
HabyTummn pPO3NOAiNeHUX aATOPUTMIB;
3HaHHAMMU | - aHanisysaTn Ta 06MpaTN ONTUMaANbHI PilleHHS WOoA0 3a/y4YeHHs 3acobis po3noaineHux i
YMiHHAMMU XMapHUX 0B6YMCNeHb Y HaNPAMKY iX 3aCTOCYBaHHA A4 NPOBeAeHHA HaYKOBUX A0C/iAMKEHD, a

TAKOX A/1A CTBOPEHHA €AMHOIO 06YMCNOBANbHOIO CeEpeaoBMLLLA OpraHi3aLii, NiANPUEMCTBA;
- 3acTocoByBaTM 6a30Bi 3HAHHA cTaHAapTIB B 0bacTi iHGopmaLiiHUX TEXHONOTIM Nig Yac
pPO3pO6KM Ta BNPOBaAKEHHSA PO3MNOAINEHUX 06UYMCNIOBANBHUX CUCTEM Ha 6a3i XMapHUX
TEXHO/IOril Ta cepBiciB;

- NPOEKTYBaTV KOMMOHEHTM NPOrpaMHOro 3abesneyeHHs a1a poboTH B AKOCTI cepaiciB y
CKNaAj po3nogineHnx 064mMcatoBaabHMUX CUCTEM Ta KOMIMIEKCIB 1 XMapHUX 064YnCieHb.

IHpopmauiiiHe

Cnanau npeseHTaLiii, KNacuuHi Nigpy4YHUKN, METOAMYHI NOCIOHUKN, OHNAMH MiAPYYHUK.

3a6e3neyeHHs Cunabyc
AUCUUNNiHK

Bua cemectpoBoro | 3anik
KOHTpOIO
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4. HaBuaHHA 3 NigKpinAeHHAM B MM6MHHOMY HaBYaHHi

Kadeppa, aka NPUKAALHOT MAaTEMATUKKN
3abe3neuye

BUKNAJAHHA

PiBeHb BULWOT Mepwwuii (bakanaspcbKuit)
oCBiTH

Kypc, cemectp

4,7

O6car gucumnnium
Ta po3nogin roguH
ayAUTOPHOI Ta
CcamocTiliHOT

4 kpeantn EKTC: 54 ayanTopHi roamHu, 66 roanH camocTiliHOT poboTu

po6oTtun
Mosa BMKNagaHHA | YKpaiHCbKa
Bumoru ao ba3osi 3HaHHA 3 aucumnaiH: MaTemaTU4Ha 10TiKa Ta Teopia aAropuTmie, ATropuTMm i
NoYaTKy BUBYEHHA CTPYKTYpU AaHux, BunagKosi npouecu, AHani3 gaHux, Bctyn fo 6a3 gaHux 1a
AUCUMNNIHN iHbopMauiiHMx cuctem, OCHOBM MALUIMHHOFO HaBYaHHA, MeToau onTumisau,i
Wo 6yge Mapagurmmn, mogeni Ta MetToam rMMbMHHOrO HaBYaHHA 3 NiAKPINAEHHAM
BUBYATMUCA
Yomy ue HaBuaHHA 3 nigkpinneHHam (Reinforcement Learning) € akTyanbHMM HanpamMKomM B obnacTi
uikaso/Tpeba MMB6UHHOrO HaBYaHHSA, OCKIZIbKM [03BONIAE MPOBOAMUTUM HABYAHHA MOZLENEN y pexumi
BUBYATHU NoCTiNHOT aganTauii 40 CKIaAHUX cepenoBuLL, BEMKOT PO3MIPHOCTI i BiACYTHOCTI HaBYaIbHOT
BMOIpKM 5K TAKOI.
Yomy MOXKHa OCHOBM HaBYaHHA 3 NIAKPINJIEHHAM: MeTO4aM AMHAMIYHOro nporpamyBaHHA, MoHTe-Kapsio
HaBYUTUCA i SARSA (cepepn HuX, 30Kpema, Q-Learning).
MeTtoam rnnbuHHoro Has4yaHHA 3 nlakpinneHHam: DQN, REINFORCE, AKTop-KpuTuK.
OCHOBWM MY/IbTUAreHTHOrO HaBYaHHA 3 MiAKPINJAEHHAM: METOAN He3aNIeKHOro HaBYaHHA 3
NiAKPINAEHHAM
AK MOXKHa 3aaTHicTb po3B’A3yBaTH NpodeciliHi 3aaa4i 36opy, aHani3y Ta 06pobKM AaHMX B yMOBaxX
KopucrysaTtuca peanbHOro Yyacy Ta BiACyTHOCTI HaBYaNbHOI BUBIpKMU.
HabytTumm 3paTHICTb peani3oByBaTM METOAM HABYAHHA 3 MiAKPINAEHHA ANA BigNOBigHOI NpUKNAAHOI
3HaHHAMM i 3a4aui i 3 ypaxyBaHHAM PO3MiPHOCTI | TUNY XapaKTePUCTUK cepeaoBULLa.
YMiHHAMMU

IHdpopmauiiiHe
3abesneyeHHs
AUCUUNANIHK

Cnaiiam npeseHTauii, moHorpadii, HayKoBi CTaTTi, METOANYHI NOCIBHMKN, OHNANH
niApYYHUKK, cunabyc, maTepianm a1a BUKOHaHHA NabopaTopHuMx pobiT, TeCTOBI 3aBAAHHA

Bua cemectposoro
KOHTPOIO

3anik
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5. PiBHAHHA maTtemaTudHOoI ¢i3nKun

Kadeppa, aka NPUKAALHOT MAaTEMATUKHK
3abesneuye

BUKNAfaHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
ocBiTH

Kypc, cemectp

4,7

O6car aucumnnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT
poboTtu

4 kKpeantn EKTC: 54 ayanTopHi rogmHu, 66 roanH camocTiiHoT poboTu

Mosa BuMknagaHHA

YKpaiHCbKa

Bumoru go Ba30Bi 3HAHHA 3 AMcUMNAIH « MaTeMaTUYHUIA aHani3», « AndepeHLianbHi piBHAHHAY,

nouyatky BUBYUEHHA | «Anrebpa Ta reomerpia»

AVCuMNAiHK

Lo 6yge NiHiNHI agndepeHuianbHi piBHAHHA B YaCTUHHMX NOXiAHWX. 3a4a4i Kowwi Ta No4aTKoBO-KpaoB.i

BUBYATUCA 3afa4i 4NA PiBHAHb B YAaCTUHHMX NOXiAHMX. MeToam po3B’A3yBaHHA 3a4ay ANA PiBHAHL B
YaCTUHHUX MOXiAHUX.

Yomy ue MatemaTnyHa ¢i3nKa po3BMBanacA MnapasesbHO PO3BUTKY MaTeMaTuKM i ¢isukm, i

uikaBo/Tpeba npeameTHa 061acTb — Le BUBYEHHA ANdepPEHLaIbHUX PiBHAHb B YAaCTUHHMX NOXiAHUX, AKi €

BUBYATU MaTEMAaTUYHUMM MOAENAMM 33434, LLLO BUHUKAIOTL B BaraTbox NPUKAAAHUX HayKaxX. 30Kpema,
TaKi PiBHAHHA ONUCYIOTb MPOLLECU KONMBaHb, ANdY3ii y HENepepBHUX cepenoBuLLaxX, ABULLA
TenIonpoBiAHOCTI Towo. AnapaT MmaTemMaTU4YHOI Gi3UKM € OCHOBHUM CMNOCOBOM AOCNiAKEHHS
di3sYHMX noniB Ta NpoueciB B HEMepepBHUX CepenoBMLLAX i LUMPOKO 3aCTOCOBYETbCA B
064MCNtOBaNbHOMY EKCMEPUMEHTI Ta MaTEMAaTUYHOMY MOZE/NOBAHHI.

HYomy MO>KHa BbyayBat matematuuHi mogeni ¢isvYHUX ABMLI, BU3Ha4yaTU TUM MaTeMaTU4HOI Mopgeni

HaBYUTUCA (knacmoikyBatTM piBHAHHA) Ta 06MpPaTM METoA aHANTMYHOro PO3B'A3aHHA, PO3B’A3yBaATH
3a4a4i Kowi ans XBUNbOBUX PiBHAHb Ta PiBHAHb TEM/ONPOBIAHOCTI, PO3B’A3yBaTU KpaloBi
3a4a4i 4NA eNinTMuHux, rinepb6oaivuHMxX Ta NapaboniuyHNX PiBHAHb.

AAK MOKHa Mo 3aKiHYEeHHO KypCy CTYAEHTU 3MOXKYTb MPOBOAMTU aHaNi3 MaTEMATUYHUX MOLENEN

KopuctyBaTuca Pi3HOMaHITHUX NPOLECIB, WO ONUCYOTLCA NiHIMHUMW PIBHAHHAMM B YAaCTUHHUX NOXILHUX,

HabyTMmKn 6yayBaTH pO3B’sA3KM BiANOBIAHUX KPaliOBUX 33434, NPOBOAUTM aHai3 OTPUMAHUX

3HAHHAMM i pe3ybTaTiB.

YMiHHAMMU

IHpopmauiiiiHe
3abe3sneyeHHA
aucumnniim

OHManH-NiAPYYHUKM, TECTOBI 3aBAaHHA. Cnnabyc

Bua cemectposoro
KOHTpOIO

3anik
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6. YnpaBniHHA NPOEKTaMM

Kadeppa, aka
3abe3neuye
BUKNAJAHHA

NPUKAAAHOI MaTEMATUKKN

PiBeHb BULWOT
oCBiTH

MNepwwnit (bakanaBpcbKuif)

Kypc, cemectp

4,7

O6car gucumnnium
Ta po3nogin roguH
ayAUTOPHOI Ta
CcamocTiliHOT
po6oTtun

4 kpeantn EKTC: 54 ayanTopHi roamHu, 66 roanH camocTiiHOT poboTu

MoBa BuKnagaHHA

YKpaiHCcbKa

Bumoru po MoyaTKoBM JOCBIA POBOTH Y MPOEKTHIN KOMaHA (xo4a 6 Ha piBHI CMiNbHOI NiATOTOBKM Ta
NOYaTKY BUBYEHHA | NPOBEAEHHS AKMXOCb 3aX04iB, e KiNbKiCTb Y4aCHMKIB NepeBuLLYE O4HOr0)
AUcuUNNiHn
Lo 6yae Mpo€eKTHa JOKYMEHTaLiA: N1aHYBaHHA BEPXHbOTO PiBHA.
BMBYaTUCA 3aranbHi Nigxoam A0 NAaHyBaHHA, CTPYKTYpPU3aL,ii | KOHTPOO NPOEKTIB.
YnpaBniHHA pecypcam NpOEKTY.
YnpaBniHHA KOMaHA00 NPOEKTY.
BefeHHA nepemoBUH.
OuiHKa | KOHTPO/Ib BUKOHAHHA MPOEKTY.
YnpaBniHHA pU3NKaMM NPOEKTY.
Yomy ue CyyacHi iHdopmaL,iiHi CMCTEMU CTBOPHOHOTHCA BUKIHOYHO NPOEKTHUMM KOMaHAaMu. HasiTb
uikaso/Tpeba AKWO By HiKoAKn He ByaeTe NpaLoBaT KEPIBHUKOM (MeHeaKepoM) NPOEKTY, KOPUCHO
BUBYATH PO3YyMiTV M1Or0 MOTMBALLIO Ta OCHOBHI 3aCObM yNpaBAiHHA MPOEKTHUMM PECYPCAMM.
[onoBHa meTa ANCUMNIIHM «YNPaBAiHHA NPOEKTAMN» — AaTU CTYAEHTAaM YABNEHHSA NPO
MEeTOA00ri0 NiArOTOBKM 11 peanisalii, cnocobu Ta 3acobu nobyaoBM NPOEKTIB, 3a/1ly4eHHA
pecypcis Ana peanisauii LMX NPOEKTIB i MexaHi3MiB yNpaBAiHHA HUMMU.
Kypc rpyHTYETbCA HAa MiXKHAPOAHWUX PEKOMEHAAL,IAX 3 YNPaBAiHHA NPOEKTaMM Ta 0OCOBUCTOMY
[OCBigi nekTopa.
Po3rnagaeTbea ynpasaiHHA NPOEKTAMM Y Pi3HMX chepax (po3pobKa NporpamHoro
3abe3neyeHHs, KOHCANTUHT, BNPOBaAKeHHA IT-pileHb).
Yomy morKHa ® 3HaHHA TEPMIHOOTIT yNnpaBAiHHA NPOEKTaMu;
HaBYUTUCA ® 3HaHHA OCHOBHUX MiAXOAiIB 4,0 CTBOPEHHS OPraHi3auiiHUX CTPYKTYP YNpaB/iHHSA
NPOEKTaMu;
® 3HaHHA METO/iB MEPEKHOr0 Ta KaIeHAAPHOr0 NIaHYBaHHA NPOEKTIB;
® YMiHHA ByayBaTU CTPYKTYpY pOo3noAiny pobiT y NnpoekKTi;
® YMiHHA BU3HAYaTW NOTiYHY NOCNIAOBHICTb BUKOHAHHA POBIT, CKaAaTW Ta KOHTPONOBATH
NaaHW BUKOHaAHHA pPoobiT;
® YMiHHA BU3HAYATU MOXKINBI PU3NKM NPOEKTY Ta PO3P0BIATY 3aX0AM 3 X SHUKEHHS;
® 10CBiA NO6YA0BM MPOEKTHOIO NAAHY Ta BU3HAYEHHA MOTO KPUTUYHOTO LUAAXY.
AK MOKHa ® PO3YMiHHA TOTO, AIK 3aM0YaTKOBYBATH, YNPABAATY Ta 3aBEPLUYBATU NPOEKTH;
KOpUCTYyBaTUCA ® 34aTHICTb a4aNTyBATMCA Mif, Yac yNpPaBAiHHA NPOEKTOM;
HabyTumm ® 3aTHICTb OL,iHIOBATM PU3UKKN NPOEKTY;
3HAHHAMM i ® PO3YMiHHA Cy4aCHUX MeTOoAiB BeAEHHA NepeMOBUH.
YMiHHAMMU

IHpopmauiiiHe

Project Management Body of Knowledge (PMBOK), cnainaosi npeseHTadji neKuii,

3abe3neyeHHs [0AaTKOBa NiTepaTypa Ta AxKepena 3 ynpasiHHA MPOEKTAaMM Ta BEEHHA NeEPEeMOBUH
AUCUUNNiHN

Bup cemectpoBoro | 3anik

KOHTpOAO
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7. MatemaTtuyHe nporpamyBaHHA

Kadeppa, aka NPUKAALHOT MAaTEMATUKHK
3abe3sneuye

BUKNAfaHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
ocBiTH

Kypc, cemectp

4,7

O6car aucumnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT
poboTtun

4 kKpeantn EKTC: 54 ayanTopHi rogmHu, 66 roanH camocTiiHoT poboTu

Mosa BuMknagaHHA

YKpaiHCcbKa

Bumoru ao Ba30Bi 3HaHHA 3 AUcuUNAiH «Anrebpa Ta reomeTpia», « MaTeMaTUYHWUI aHani3»,
Noy4yaTKy BUBYEHHA | «[lporpamyBaHHA», KANFOPUTMU i CTPYKTYPU SaHUX»
AVCuMNAiHK
Lo 6yne Knacu 3apay, aki posrnagae matemaTnyHe nporpamyBaHHA. OCHOBHI MOHATTA MaTeMaTUYHOro
BMBYaATUCA nporpamyBaHHsa. MeTtoau Ta anropuTmu ONTMMI3auii Ana po3B’A3aHHA 3afay NiHiliHOro,
OVCKPETHOrOo Ta HeNiHIMHOro NporpamMyBaHHs.
Yomy ue MaTtemaTnyHe nporpamyBaHHA (MI) — ue IHCTPYMEHT, SAKWUA MNOEAHYE MaTEMATUKY,
uikaso/Tpeba aNirOPUTMM, aHani3 AaHMX Ta ONTUMI3aLito, 403BOJIAOYM 3HAXOAUTU HalKpalli epeKTUBHI
BUBYATH pilleEHHA NpW pOo3B’A3aHHI CKAALHWUX peasibHUX 33434 ANA aHaNiTWKIB, MaTeMaTuKiB,
nporpamictis i gocnigHukis y chepi ontumisauii.
1. M gonomarae BMpiwyBaTu peanbHi npobaemu:
- ONTMMI3yBaTU NIOTICTUYHI MAapPLWPYTH, W06 3MEHLIMUTU BUTPATU HA [OCTABKY,
- nnaHyBaTu GiHAHCK Ta iHBECTUL,T 419 OTPMMAHHS MAKCMMANbHOTO NPUBYTKY,
- aBTOMATM3yBaTW BUPODOHMLITBO Ta PO3N0AiN pecypcis,
- ONTMMI3yBaTU PEKNaMHI KamnaHii Ta epeKTUBHO PO3NoAiNATY BroaKeT.Ta iH.
2. MI HaBYae CTPYKTypOoBaHOMY Niaxody OO PO3B’A3aHHA CKAagHMX 3agad. [onomarae
JIOTiYHO aHanisyBaTn Npobsiemn Ta 3HaXOAUTU HaMKpaLli pilleHHA, AKIi MOXYTb ONTUMI3yBaTH
npovecu.
3. MI e yHiBEPCANbHMM Ta BUKOPUCTOBYETLCA B 6araTbOX ranysax :
- bi3Hec-aHaniTMKa — NOKpaLLLEHHA CTpaTerih KOMMNaHiIM,
- JIOTiICTUKa Ta TPAHCMOPT — NJIaHYBaHHA MapLUPYTIB, MiHiMi3aL|ia BUTPaT,
- ¢iHaHcK Ta baHKiBCbKa cnpaBa — yNpaBAiHHA aKTUBAaMU, KPEAUTHUMA CKOPUHT,
- iHXeHepisa Ta BUPOOHNLUTBO — pO3MNoAiN pecypcis, aBToMmaTn3aL,if BUPOOGHNUYMX NPOLECB,
- [OeprKaBHe ynpasaiHHA — ONTUMI3aLia po3noainy 6toaxeTiB, MicbKe NaHyBaHHSA, Ta iH.
Yomy morkHa - byayBaTV ONTMMI3aLiMHI MaTeMaTUYHi MoZeni, AKi ONUCytoTb peasibHi npobnemu,
HaBYUTUCA - JIOFiYHO CTPYKTYpPYyBaTK 3aayi Ta BUOMPATK HaKpaLLi MeToaM iX pO3B'A3KY,
- ONTMMI3yBaTN aNFOPUTMU Ta 3MEHLLYBATU 064YMCNIOBANbHY CKAAOHICTD,
- 3HAXOAUTWN ONTUMAJIbHI PilIEHHA i3 MIHIMAaNbHUMW BUTPATaMM YN MaKCUMAIbHUM
NpubyTKOM.
AAK MOKHa BuKopucToByBaTV HabyTi TEOPETUYHI 3HAHHA Ta NPAKTUYHI HAaBUYKM Npu NobyaoBi Ta
KopucTyBaTucA AOCNIAXKEHHI MaTeMaTUYHMX Mogenel obuncoBanbHUX Ta iHGopMaLiiHMX Npouecis,
HabyTummn nos’A3aHnX 3 GYHKLIOHYBaHHAM 06’eKTiB NpodecinHOi AiaNbHOCTI 3 BUKOPUCTAHHAM
3HaHHAMM i KoMN'tOTEPHOI TeXHIKW. HanpuKnag, npuy BupiweHHi 6aratoumcensHux npobaem ynpasaiHHA i
YMiHHAMU NAaHyBaHHA BUPOOHUYMX NpoLECiB, B 3aZ@4ax NPOEKTYBaHHA Ta NePCNEKTUBHOIO

NAaHyBaHHA, NPW OpraHisauii pyHKLIOHYBaHHA Ta PO3BUTKY COLLia/IbHUX NPOLLECIB, X
KOOpAMHaL,i 3 rocnogapCbKUMM Ta EKOHOMIYHUMM NPOLLECAMM.

IHdpopmauiiiHe

Cnalian npeseHTauiid, KNacu4Hi NigpyYHUKM, METOAMYHI NOCIBHWKM, OHNAWH NigPYYHMUK,

3abe3neueHHs cunabyc
OUCLUNNIHK

Bua cemectpoBoro | 3anik
KOHTpO/IO
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8. Geometric Modelling

Kadeppa, aka NPUKAALHOT MAaTEMATUKKN
3abe3sneuye

BUKNAfaHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
ocBiTH

Kypc, cemectp

4,7

O6car aucumnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT
poboTtun

4 kKpeantn EKTC: 54 ayanTopHi rogmMHu, 66 roanH camocTiiHOoT poboTu

Mosa BuMknagaHHA

AHrnilicbKa

Bumoru ao Familiarity with the topics covered in the following courses: Mathematical Analysis, Algebra

noyaTtKy BUBYeHHA | and Geometry, Differential Equations, Numerical Methods, and Modelling of Complex

AucUUNAiIHN Systems.

Lo 6yge This course covers the construction of linear interpolation (for precisely defined points) and

BUBYaTUCA approximation (for points obtained with measurement errors) of planar and spatial splines.
It also includes the development of interpolation and approximation surface splines in
three-dimensional space. A key focus is on identifying optimal paths and trajectories—both
in terms of energy efficiency and aesthetic appeal—subject to given constraints.

Yomy ue Geometry is fundamental to understanding natural phenomena, as well as to the design and

uikaBo/Tpeba analysis of machines, instruments, and structures. Mastery of geometric concepts is

BUBYATU essential for calculating trajectories and designing roadways. The aesthetics of objects and
contours are closely linked to geometric quantitative characteristics, which can be expressed
as specific functionals. Students will actively engage in developing state-of-the-art methods
for geometric modelling and optimisation.

Yomy MO3KHa The course will cover techniques for constructing aesthetically pleasing curves and surfaces

HaBYUTUCA that pass through specified points. Students will learn to smooth measurement errors in
geometric structures or trajectories, reconstructing accurate geometry while accounting for
predefined features. The course also includes formulating and solving mathematical
functionals to identify the most efficient geometric solutions and establishing accuracy
requirements for measuring instruments.

AAK MOKHa The concepts taught in this course are applicable in:

KopucTyBaTucA Reverse engineering, particularly in processing scanned data of manufactured objects.

HabyTMmun Computer graphics, including static and motion modelling.

3HaHHAMM i Image recognition and smoothing, improving the quality of visual representations.

YMiHHAMM Industrial and product design, creating aesthetically refined solutions.

Trajectory optimisation, determining energy-efficient paths for moving objects in both
planar and three-dimensional space.
Quality assessment, ensuring the precision and accuracy of constructed designs.

IHdbopmauiiiHe
3abe3sneueHHsA
OUCLUNIHU

1. Syllabus

2. Rogers, D. F. (2000). An Introduction to NURBS: With Historical Perspective. Elsevier.
3. Hollig, K., & Horner, J. (2013). Approximation and Modelling with B-Splines. Society for
Industrial and Applied Mathematics.

Bupg, cemecTpoBoro
KOHTPOAIIO

3anik
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9. FeHepaTUBHMI LUTYYHWUIA iHTENEKT

Kadeppa, aKa NPUKAALHOT MAaTEMATUKHK
3abe3sneuye

BUKNA[AHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
0oCBiTH

Kypc, cemectp

4,8

O6car aucumnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT
poboTtun

4 kKpeantn EKTC: 72 ayanTopHi rogmHu, 48 roanH camocTiiHOoT poboTu

Mosa BuMknagaHHA

YKpaiHCbKa

Bumoru pgo
NoYyaTKy BUBYEHHA
AUCLUNNIHU

BuKnag Kypcy 6asyeTbcsa Ha NPOCAYXaHUX CTYAEHTaMM Kypcax NiHiIMHOT anrebpu, MaluMHHOIO
HaBYaHHA Ta HEMPOHHUX MEPEXK.

Lo 6yge Kypc npucBAYeHUr BMBYEHHIO anropuTtmiB i mogenen, 34aTHMX CTBOPIOBATM HOBI AaHi —

BUBYATUCA TEKCTW, 306pakeHHsA, ayaio Ta Bifle0 — Ha OCHOBI HaBYaNbHMX NpuKknagis. CTyaeHTH
pocnigate GyHAAMeEHTaNbHI apXiTEKTYpU TeHepaTUBHUX Moaenen, 30Kpema BapialiiHi
aBTokogepu (VAE), reHepaTMBHO-3maranbHi mepexi (GAN) Ta TpaHchopmepwu, AKi NexaTb B
OCHOBI cy4yacHux cuctem, Takux fAK ChatGPT Ta DALL-E. 3HauyHa yBara npuainaeTbca
MaTEMaTUYHMM OCHOBAM FreHepaTMBHOrO niaxoay.

Yomy ue BMKOpUCTaHHA reHepaTMBHOrO LWTYYHOrO iHTENEeKTy, y nepuwy 4epry, Be/UKUX MOBHUX

uikaso/Tpeba Mmogaeneln Hapagy 3 Komn'toTEPHUM 30POM, € OAHMM i3 HaNBINbLWIMX HANPAMKIB Ha PUHKY

BUBYATU npaLesnawTyBaHHA y chepi MAWMHHOIO HaBYaHHA. PO3yMiHHA NpuUHUMNIB pobOTU cucTeM
reHepatmsHoro LI gonomoxke nNpoOAyKTMBHIWIE KOPUCTYBAaTUCA iCHYIOUYMMU MOAENAMM i
po3p06ATK BAACHI, PO3YMitouM iX CUAbHI Ta cnabki CTOPOHU.

HYomy MO>KHa MpoTArom Kypcy CTyAeHTU HaBYaTbCA CTBOPIOBATU FreHepaTMBHI MOAENI 3 HY/IA, @ TAKOXK

HaBuYUTUCA afanTyBaTW roToBi Modeni A0 NPUKAaAHUX 33434 — reHepadlii 306paskeHb, TEKCTIB, My3MKHK
abo cMHTe3y MoBAEHHSA. BOHM 3MOXYTb BNEBHEHO KOPUCTYBATUCh CyYacCHUMMU
dperimBopKamm (Hanpukaag, LangChain), npautoBaTvt 3 BEIMKUMU MOBHUMM MOAENAMM, A
TAKOX OLHIOBATM AKICTb 3reHepOBaHMX PE3y/bTaTiB.

AK MOXKHa CTypeHTM ByayTh Y 3MO3i:

KopuCTyBaTUCA ®  HanucaTtu 3 HyAs NPOCTy reHepaTMBHY mogenb (GAN, VAE);

HabyTMmmn ®  [0HaBYaTW iCHYHOUI MOAENi ANA KPaLLOoro BUKOHAHHA KOHKPETHOI 3a4aui;

3HaHHAMM i ®  KopwucTyBaTuCA BigKputumm APl icHytounx mogeneit ana CTBOPEHHS BAaCHUX

YMiHHAMMU NPOrpPaMHMX NPOAYKTIB.

IHdbopmauiiiHe

Cunabyc.

3abe3neueHHsn OHANaltH-NiAPY4YHMUK.
OUCLUNNIHN [OMCTaHUiMHNIA KypC.
PenosunTopilt NeKuiiHuX NnpuKknagis.
Bup cemectpoBoro
KOHTpOAIO Ek3ameH
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10. CuctemHui1 aHani3

Kadeppa, aka NPUKAALHOT MAaTEMATUKHK
3abe3sneuye

BUKNAfaHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
ocBiTH

Kypc, cemectp

4,8

O6car aucumnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT
poboTtun

4 kKpeantn EKTC: 72 ayanTopHi rogmHu, 48 roanH camocTiiHOoT poboTu

Mosa BuMknagaHHA

YKpaiHCbKa

Bumoru ao OnaHyBaHHA KypciB Teopii MMOBIpHOCTE, MAaTEMATUYHOI CTAaTUCTUKW, aHANI3Y AaHKX,
NoyYyaTKy BUBYEHHA | MeTOZiB ONTMMI3aL,ii, 4OCNiAKEHHA onepaLLiii, MAaTEMaTUYHOIO MOAENOBAHHSA
AUCLUNANIHU
Lo 6yae MpuHuMnM, npoueaypun, MeToam Ta METOAO0NOTIT CUCTEMHOIO aHanisy. JocnigKeHHA
BUBYATUCA CKNAAHUX Ta HAACKNAAHUX cuctem. CUCTEMHO-METO0/10TYHI aCNeKTU MOAENOBAHHA.
Yomy ue OpaHa 3 HaltakTyanbHiWKnx npobaem HOBOI enoxm — Npobaema epeKkTUBHOO ynpasaiHHA
uikaso/Tpeba CKTAAHUMM cUCTEMaMM. 3aBAaHHA, LLLO NOCTalOTb B NPOLECi CTBOPEHHSA Ta GYHKLIIOHYBaHHA
BUBYATU CKNAAHUX Ta HAACKNALHWUX CUCTEM, BUMAraloTb BONOAIHHA CUCTEMHUM MUC/IEHHAM,
cnevianbHO PO3pobHAEHUMM METOLAMM TA METOLOOTIAMM,
HYomy MO>KHa 3HaHHA NpeaMeTHOI 061aCTi Ta OCHOBHUX NOHATL | METOAIB CUCTEMHOIO aHani3y.
HaBYMUTUCA YMiHHA pO3KpUBaATU HEBU3HAYEHOCTI; 3HAXOANTW PALLIOHAIbHMIA KOMMPOMIC; NPOBOANTH
iHbOpMaLiiHWIA aHani3 CUCTEMHMX 33434 | CTPYKTYPHO-PYHKLIOHaNbHWIA aHaNi3 CKNafHUX
iepapxiuyHMX cuctem; nepenbayat Ta NPOrHO3yBATU NOBEAiHKY CUCTEM.
JocBig aHanisy cuctem, NpoeKkTyBaHHA Ta PO3POOKM A0AATKIB A1 PO3B’A3aHHA CUCTEMHUX
3ajau.
AK MOXKHa MpoeKTyBaTH Ta [OCNIAKYBATU CKNA4HI CUCTEMMU.
KOpPUCTYBaTUCA CTBOPIOBATM MOAENI CKNALHUX CUCTEM.
HabyTMmmn [LiaTn B ymoBax HecTaui iHpopmalii, cynepeunmeocTi iHpopmalii, HaanmwKy iHbopmalii.
3HaHHAMM i MpuitmaTn cKNagHi pilleHHA Woao0 GYHKLiOHYBAHHA CUCTEM.
YMiHHAMM

IHpopmauiiiiHe
3abe3sneueHHsA
OAUCLUNNIHU

OHMalH NigpyYHMKKM Ta KYpPCU NeKLin, crangm npeseHTauii, NigpyyHUKM, MeToanYHI
nocibHMKK, cunabyc

Bup cemectpoBoro
KOHTpOI0

3anik
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11. Teopisa oNnTMManbHOro KepyBaHHA

Kadeppa, aka
3abesneuye
BUKNA[AHHA

NPUKAALHOT MAaTEMATUKHK

PiBeHb BULOT
0oCBiTH

MepLunii (bakanaBpCcbKuit)

Kypc, cemectp

4,8

O6car aucumnnninm
Ta po3nogin roguH

ayAUTOpPHOI Ta
camocTiiiHOT
poboTtu

4 kKpeantn EKTC: 72 ayamTopHi rogmHu, 48 roanH camocTiliHOT po6oTu

Mosa BuMknagaHHA

YKpaiHCcbKa

Bumoru go ba30Bi 3HaHHA 3 ANcUMUNAiIH: MaTeMaTUYHWUI aHani3, NiHiMHa anrebpa, AvdepeHuiancHi

NoyYyaTKy BUBYEHHA | PiBHAHHA, Teopia GYHKLiN KOMNAEKCHOT 3MiHHOT, MeToAM ONTUMI3aLii, Yucnosi metoam,

AVCuMNAiHK aNropuTMM i CUCTEMM KOMM'IOTEPHOT MaTeMATMKM, NPOrpamyBaHHS.

Lo 6yne Teopia KepyBaHHA — Lie HayKa Npo NPUHLMMNN 1 MeToAM CNPAMYBaHHA GYHKLIN Pi3HUX cucTem,

BMBYaATUCA npouecis Ta o6’ekTiB. [i cyTHiCTb nonArae B nobygosi maTemaTM4HOI Mogeni 06’ekTa
KepyBaHHA Ha OCHOBI MOr0 CUCTEMHOrO aHanidy Ta B CUMHTE3i aNropuTMy ANA AOCATHEHHA
6akaHMX XapaKTepucTUK GyHKLiOHYBaHHA abo Uinel KepyBaHHA.

Yomy ue Y faHWi Yac uA Teopia CAYrye €4MHOI0 HayKOBOK OCHOBO PO3B’A3yBaHHA 3aJay KepyBaHHA

uikaso/Tpeba AVHAMIYHUMUK cucTeMamMm pisHOT npupoam (disnyHoi, ximiuHoi, BionoriyHoi Ta couianbHoi

BMBYATU TolWOo) Ha 6asi PO3BUHEHUX MaTEMATUYHUX METOAIB iX AOCNIAKEHHS, 30Kpema iX aHanisy Ta
cuHTesy. CyyacHa Teopis KepyBaHHSA € MOCAILOBHULEIO KiBEPHETUKM, HayKu WO BUBYAE
YNpPaBAiHHA PiI3HOMAHITHUMKU CUCTEMAMM KMBOI Ta HEXMBOI NPUPOLM HA OCHOBI NPUHLMUNY
3BOPOTHOrO 3B’A3KY. Teopia KepyBaHHA MOE r/IMOOKi 3B’A3KM 3 TEOPIEID HEMPOHHUX MEPEK.

Yomy morkHa ByayBatn moaeni AMHaMIYHUX CUCTEM Y BUTAAL audepeHUiiHMX abo iTepaTUBHUX PiBHAHDb Ta

HaBYUTUCA cucTem piBHAHD, iaeHTUdIKYBaTK Ui mogeni Ha gaHux, Byaysatu KpuTepii ix onTMmanbHoOro
dYHKLIOHYBAHHA, 3HAX0A4MTK CTpaTerii ONTMMaNbHOTO KepyBaHHA, YMCENbHO PO3B’A3yBaTu
3aa4i ONTMMaNbHOTO KepyBaHHA.

AK MOXKHa 3paTHicTb po3B’A3yBaTH NpodecinHi 3a4a4i NPOEKTYBAHHA KEPOBAHMX TEXHIYHUX CUCTEM, B

KopucTyBaTucA TOMY YMCNi aBTOHOMHMX KEPOBaHUX cUCcTEM (pObOTiB, A POHIB) B MPOrpamHUX cepesoBMLLaxX

HabyTMmun maTemaTuyHoro mogentosaHHa (Matlab, Octava, Scilab i 1.i.).

3HaHHAMM i

YMiHHAMMU

IHpopmauiiiiHe

KOHCNEKTU nekuin, niapy4HUKmn Ta MoHorpadii. Cunabyc

3abe3sneyeHHA HosuupKuii |.B. CyyacHa Teopisi KepyBaHHA: HaBy. nocib. / |.B. Hosuubkuit, C.A. Yc,

OAUCLUNNIHU M-BO OCBITW i HayKM YKpaiHu, Hau, ripH. yH-T. — [Hinpo : HI'Y, 2017. - 263 c.
Miukyp B. B. fleKku,ii 3 Teopii KepyBaHHA. Knis: KMiBCbKMIA HaLiOHANbHWIA YHIBEPCUTET iMEHi
Tapaca LLeBuyeHkKa, ®akynbTeT KOMMN'IOTEPHUX HAYK Ta KibepHeTuku, 2017. — 232 c.
Paluszek M., Thomas S. MATLAB Machine Learning Recipes: A Problem-Solution Approach.
2nd ed. APRESS, 2019.

Bupg cemectpoBoro | 3anik

KOHTPOIO

39




12. MeTtogu Teopii HaAIMHOCTI Ta pU3UNKY

Kadeppa, aka NPUKAALHOT MAaTEMATUKHK
3abesneuye

BUKNAfaHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
ocBiTH

Kypc, cemectp

4,8

O6car aucumnnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT
poboTtu

4 kKpeantn EKTC: 72 ayanTopHi rogmHu, 48 roamH camocTiiHoT poboTu

Mosa BuMknagaHHA

YKpaiHCcbKa

Bumoru go 3HaHHA MaTeMaTUYHOro aHanily, Teopii MMOBIpPHOCTEN, MaTEMATUYHOI CTaTUCTUKMK,
noyYyaTKy BUBYEHHA | A0CNiAXKeHHA onepaLiii, Teopii Ta MeTOAiB ONTUMI3aLLil.
AVCuMNAiHK
Lo 6yge HeBu3HaueHicTb, HenepeabayyBaHICTb Ta PU3MKMU € HEBIA EMHUMU aTPUBYTaMM NOACLKOI
BMBYATUCA AOiANbHOCTI Ta HAaBKOAMLILHLOTO CBITY. B gucuunniHn Metoau Teopii HaAIMHOCTI Ta pU3SUKY
6yayTb BUBYATUCA:
e Mogeni i metoaM NPUUAHATTA ONTUMANbHWUX pilleHb Ta KepyBaHHA B YyMOBaXx
HEBMW3HAYEHOCTI Ta PU3UKY;
®  MaTeMaTWMYHi MoAeni OLiHKM Ta MiHimi3aL,ii cTpaxoBux Ta piHaHCOBUX PU3KKIB;
meToam pO3paxyHKy  Ta  onTumisauii HagjinHoCTi poboTn CKMAAHUX
6araTOKOMNOHEHTHUX CUCTEM,
®  Mogenii MeTogm 3axXnCTy KPUTUYHOI iIHOPACTPYKTYPM Bif, TEPOPUCTUYHMX aTaK.
Yomy ue 1. CyuacHa Teopis (Mip) p13MKy € OCHOBOO CTPaxoBOi Ta piHaHCOBOI MaTEMATHKU.
uikaso/Tpeba
BMBYaTHU 2. NMpobnemm 3axmCcTy KPUTUYHOT iIHGPACTPYKTYPU Ta NiABULLEHHSA 1T CTIMKOCTI € Hag3BMYaHO
BaXXMBUMK. Ocob6MBO Lie aKTYaIbHO B HMHILLHIMA Yac, KoM cMCTeMa MiXKHapoAHOi 6e3nekn
3pyMHOBaHa, a PU3UKM BiIICbKOBUX, TEPOPUCTUYHMX, iIHPOPMALLIMHUX Ta IHLIKX 3arpo3 pi3Ko
3pocnun. [lo Toro X, rnobanbHi KAiMaTUUHI NpoLecK Ta CKNaaHICTb TEXHIYHUX CUCTEM iCTOTHO
NiABULLYIOTb 3arp0o3n aHOMAJIbHUX NPUPOAHUX ABULL, i MOTEHLIMHUX TEXHOTEHHUX KaTacTpod.
Yomy moKHa Po3pobnsaTu Ta 3acTOCOBYBATU MaTeMaTUYHI MOAeNi Ta KilbKiCHi MeToAM CUCTEMHOrO aHanisy,
HaBYUTUCA OOCNiAXKeHHs onepauin, Teopii irop, Teopii HAAIMHOCTI Ta PU3UKY ANSA:
®  NiATPUMKM NPUAHATTA PiHAHCOBMX PiLlieHb,
® NiaBMLLEHHA 3aXWUCTY Ta CTIMKOCTI 06'eKTIB i cUCTEM KPUTUYHOI iIHPPaCTPYKTYpU A0
iHTEHCMBHMX 3/TOBMUCHMX aTaK.
AIK MOXKHa 3aaTHiCcTb po3B’A3yBaTV NpodeciiHi 3aaaui:
KopucTyBaTucA
HabyTumm 06rpyHTYBaHHA GiHAHCOBUX pilLEHD,
3HaHHAMM i MOZEe/t0BAHHSA Ta NIAHYBAHHSA 3aXUCTYy CUCTEM KPUTUYHOT iHPPaCTPYKTypH,
YMiHHAMU ®  NPOEKTYBaHHA KEPOBAHMUX TEXHIYHUX CUCTEM, WO GYHKLiOHYIOTb B YyMOBaX

HEeBM3HAYEHOCTi Ta PU3MKY B MPOrpamHUX cepeaoBuLLax maTeMaTUYHOro
mogentoBaHHA (Matlab, Octava, Scilab i 1.i.).

IHpopmauiiiHe

KoHcneKTu neKUii, Niapy4HUKM Ta MOHorpadii.

3abe3sneyeHHs

AUCUMNAIHK Cunabyc.
Paluszek M., Thomas S. MATLAB Machine Learning Recipes: A Problem-Solution Approach.
2nd ed. APRESS, 2019.

Bup cemectposoro | 3anik

KOHTPOAIO
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13. OcHoBM Kibepbe3neku

Kadeppa, aka NPUKAALHOT MAaTEMATUKHK
3abesneuye

BUKNAfaHHA

PiBeHb BULLOT MepLunii (bakanaBpCcbKuit)
ocBiTH

Kypc, cemectp

4,8

O6car aucumnnninm
Ta po3nogin roavH
ayAUTOpPHOI Ta
camocTiiiHOT

4 kKpeantn EKTC: 72 ayanTopHi rogmHu, 48 roamH camocTiiHoT poboTu

poboTtu

Mosa BuKnagaHHA | YKpaiHCbKa

Bumoru go ba30Bi 3HAHHA 3 NPOrpamyBaHHSA Ta apPXiTEKTYPU 06UYMCAIOBANBHUX CUCTEM.

Nnoy4yaTKy BUBYEHHA

AVCuMNAiHK

Lo 6yge OcHoBw Kibepbe3neku: NoHATTA KibepnpocTopy Ta iHpopmaLiHoro npoctopy; iHpopmauiiHa

BMBYaATUCA 6e3neka AK cdepa HauioHanbHOI 6e3nekn YKpaiHu, 6e3nekn nianpuemcrsa/ycTaHoBM,
ocobuctoi 6esnekun; NoHATTA Kibepbesnekun, 3axucTy iHPopmauii Ta Kibep3axucTy; Buan
3axMCTy iHopMaLLi: TEXHIYHUI, IHXKEeHepHUI, KpunTorpadiyHWn, opraHisaLinHuii; NOHATTA
KoH}iaeHUiMHOCTI, uinicHocTi, AocTynHocTi iHbopmaLii; npuHumMnu Kibepbesneku.
Kibep3arposu Ta KibepaTaku: NOHATTA 3arpos, aTaK, BPa3/MBOCTI; KnacudiKauia 3arpos, aTak;
NOHATTA: Kibep3noumHn, KibepsitHa, KibepobopoHa; nNOHATTA KibepTepopusmy Ta
Kibeppo3BiaKK; MoaeNb NOPYLIHMKA; NOHATTA, CYTHICTb Ta OCHOBHi 3aBAAHHA KOMMJIEKCHOT
cUCTEMM 3aXMCTy iHpopmaLii.
Be3neKka mepexKi: NOHATTA NPO WKigAMBe NporpamHe 3abesneyeHHs; WNUIYHCbKI Nporpamu,
biwwnHr, nporpamu-sumaradi; DDoS-aTakm.

Yomy ue MparmaTUyHIiCTb: BUHECEHUI B AaHYy AUCUMMNAIHY MaTepian MOBHICTIO MOKPWBAE Mporpamy

uikaso/Tpeba npegmeTHoro TecTy 3 iHPopmauiiHUX TexHonorih €EAMHOro ¢$axoBOro BCTYMHOMO

BUBYATU BMNPOOYyBaHHA 3 Kibepbesnekun ans BCTyny A0 MaricTpaTypu.
AKTyanbHicTb: Kibepbe3neka € ofHielo 3 KNOUYOBUX chep cy4acHOro CBiTy — Big, AeprKaBHOI
6e3neKkn 40 3aXUCTy 0COBUCTUX JaHUX.
3pocTatodi pM3MKK: KiNbKicTb Kibep3arpos i atak NocTiiHO 36inblUyeTbCs, a IXHA CKNaAHicTb
3pOCTaE.

HYomy mo3KHa ba3oBuM NoHATTAM Kibepbesneku, BKAtoUatoum Knacudikalito 3arpos Ta mogeni 6esneku.

HaBYMUTUCA MPakTMYHMM  HaBWMYKAM  BUABNEHHA  BPA3/IMBOCTEN, aHanisy 6e3neKoBUX PU3UKIB,
3aCTOCYBAHHA Pi3HOMAHITHUX METOAiB 3aXMCTy.

AIK MmoXKHa - Po3pobka 6e3neyHmx NnporpamHmMx NPOAYKTIB.

KOpUCTyBaTUCA - 3aXM1CT BNACHUX AaHMX i NPUCTPOIB Bif, WKIAAMBOro NporpaMHoro 3abesneyeHHA Ta

HabyTummn dinHry.

3HAHHAMM i - YcBigomaeHe KopUcTyBaHHA LMPPOBUMM CepBiCamM, COLLiIaNbHUMM MepexkaMn Ta OHNANH-

YMiHHAMU naaTexamu.

IHpopmauiiiiHe
3abe3neueHHsA
OUCLUNNIHK

KoHCcneKTn nekuin, nigpy4Hukn. Cunabyc

Bupg, cemecTpoBoro
KOHTPOAIIO

3anik
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