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Po3aia 1. Onuc HaBYAJBHOI JUCIUILIIHA

Tabmuns 1 - Onrc HaBYaIbHO1 AUCHUTUTIHY «P03po0Ka Ta aHai3 aNropuTMiBy»

Micue y CTpyKTYpHO-JIOT14HIN Ipepexsizumu. CnenianbHi ((paxoBi) KOMIETEHTHOCTI 31
CXeMi IirOTOBKH crnerniansHocTi F3 KoM totepHi Hayku rairy3i 3HaHb F
[adopmartiitai TexHonorii 11 nepiroro (6akanraBpcbKoOro)
PIBHS BUIIO1 OCBITH.

Ilocmpexegizumu: MamaHe HaByaHHs, [IpoexkTyBaHHA Ta

porpamMyBaHHS POOOTOTEXHIYHHUX CHCTEM,
[epennunomua (BupobHuya) npakTtuka, Kpamidikaniina
pobora

MoBa BUKJIaIaHHS YkpaiHcbKa

Craryc AUCIUIUTIHI O00B’s3K0Ba

Kypc/cemectp BUBUCHHS 1/1

Kinbkicth kpenutiB ECTS/KiIbKICTh MOJTYJTIB 5/2

Jlenna popma HaBYaHHS:
Kinbkicts rogun: 150 rox — 3aranpHa KiIbKicTh: 1 cemectp — 150 rog.
- Jlexuii: 20 ro.
- [TpakTryni (cemiHapchKi, 1abopaTopHi) 3ausaTTs: 40 rox.
- CamocriitHa po6ora: 90 ro.
- Bun mincymkoBoro kontpodio (IIMK, ex3zamen): 1 cemectp - ek3aMeH
3aouHa opMa HaBUAHHS:
Kinbkicts ronun: 150 romx — 3aranpHa KUTBKICTB: 1 cemectp — 150 rox.
- Jlekuii: 8 rox.
- [TpakTruHi (ceMiHApChKi, TAOOPATOPHI) 3aHATTS: 4 TOJ.
- Camocriita po6ora: 138 rox.
- Bun mincymkoBoro kontpodto (IIMK, ex3zamen): 1 cemectp - eK3aMeH

Po3saia 2. Ilepestik kOMIeTEHTHOCTEH sIKi 3a0e3Me4y€ JaHA HABYAJIbHA TUCHMILIIHA,
NMPOrpamMHi pe3yJbTATH HABYAHHSA

Metow HaBYaJIbHOI AMCHMILIIHM «P03po0OKa Ta aHami3 anropuTMiB» € (QOpMyBaHHA y
CTYJIEHTIB BMIHHS 3aCTOCOBYBaTHM Cy4YaCHI METOAM pO3pOOKH Ta aHaji3y aJropuTMiB B
MporpamMyBaHHi, Haylll Ta IHIIUX Tragy3sXx.

MeToau HABYAHHSA:

CrnoBecHI — BUKOPUCTaHHS TPOOJIEMHUX JIEKIIIH, JIEKI1H-AUCKYCiil, MO3KOBOTO LITYpMY,
0o0roBopeHHs npoOseMHux nuTanb Jiekiii y ¢gopmari «The World Cafe», meTtomy mpoekris,
po0OOTH B MaJIMX rpymnax Ta iH.

Haouni — Bigyamizamisi ajaroputmiB, poOOTH HEWPOHHHX MEPEX: BUKOPUCTAHHS
THCTPYMEHTIB J1J1s1 00poOKH 1 Bizyamizaiii ganux tumy matplotlib, renepatuBuux Al Ta iH.

[IpakTyH1 — BUKOPUCTAHHS METOy MPOEKTIB MiJ] 4YaC BUKOHAHHS MPAKTUYHUX 3aBJIaHb
Ta CaMOCTIHHOT poOOTH; BIABITyBAaHHS MaliCTEp KJIACIB 3aMPOIIECHUX JICKTOPIiB Ta (paxiBiiB 13 IT
KOMITaHii; cHUCTeMa MUCTaHIliiHOTO HaB4aHHS Moodle; cydacHe mporpamHe 3abe3medeHHS
TUIy; BIpTyasbH1 Jadoparopii Jupyter Notebook, Google Colab; inctpyment NODE RED Ta
iH.



Tabmums 2 - Ilepenik KOMIIETEHTHOCTEH Ta MPOTrpaMHi pe3yibTaTd HaBYaHHS, SKI
3abe3rneuye HaByajgbHa qucnuiuiiHa «Po3poOka Ta aHasi3 airOPUTMIBY

Ilpozpamni pesynvmamu Haguanna

Komnemenmnocmi, akumu nosumnen
060.100imu 3000y8au

PH2. Matu creriaii3oBaHl
YMIHHS/HaBUYKA PO3B’SI3aHHSA  IPoOJeM
KOMIT'IOTEpHUX HAyK, HEOOXiJHI IS
IPOBEICHHS JOCTIKEHb Ta/abo
MIPOBAKCHHS 1HHOBAIIHOI MisUTBHOCTI 3

METOI0 PO3BHTKY HOBHUX 3HaHb Ta
IpoLEayp.

PH7. Po3pobasitu Ta 3acTocOoBYBaTH
MaTeMaTH4HI  METOAM Ui aHami3y
1HpopMaIiiHUX MOJIETICH.

PH11. CrBoptoBatu HOBiI  aJrOPUTMHU
pO3B’sI3yBaHHS 3a/1a4 y cdepi
KOMIT'IOTEpPHUX  HAyK, OI[IHIOBaTH  iX

¢(eKTUBHICT Ta OOMEXKEHHS Ha IiX
3aCTOCYBaHHS

PH 20. Po3pobisiatu pimieHHs: noB’si3aHl 3
MPOCKTYBaHHSAM Ta  MPOTPaMyBaHHSIM

POOOTOTEXHIYHUX CUCTEM.

3K1. 3x1aTHIiCTh 10 aOCTPaKTHOTO MHUCJICHHSI,
aHalI3y Ta CHHTE3Y.

3K2. 3patHicTh 3acTOCOBYBAaTH 3HAHHS Y
MPAKTUYHUX CUTYAIlisIX.

3K3. 3paTHICTh CHUIKYBAaTHCA ACPKABHOIO
MOBOIO SIK YCHO, TaK 1 TUCEMOBO.

3K5. 3matHiCTh BYMTHUCA W OBOJIOAIBATH
CyYaCHUMH 3HAHHSMHU.
3K6. 3parnicte  Oytu
CaMOKPUTHUYHUM.
3K7. 3npartHicTh
(KpeaTHBHICTB).
CK1. VYcBigomJIeHHS TEOpPETUYHUX 3acajl
KOMIT IOTEPHUX HaYK.

CK2. 3natnicte dopManizyBaTu MpeIMETHY
0o0JJaCTh TMEBHOIO MPOEKTY Y  BUIJIAIL
BIIMOBIAHOT 1H(OpMaIIiitHOT MOIeII.

CK3. 3/1aTHICTh BUKOPHCTOBYBATH
MaTeMaTH4H1 METOIU U aHasizy
dbopmanizoBaHuX  MojJeNied  MPeaMETHOI
00JacTi.

CK6. 3pmatHiCTh 3aCTOCOBYBATH ICHYIOUI 1
PO3pOOJISATH HOB1 aNTOPUTMHU PO3B’SI3yBaHHS
3a/1a4 y rajxy3i KOMIT IOTEpHUX HayK.

CK11. 3narHicTh 1HINIIOBATH, TUTAHYBAaTH Ta
peaii3oByBaTH poIecu PO3pOOKH
iH(popMaiiHUX Ta KOMIT IOTEPHUX CHCTEM Ta
IpPOrpaMHOro 3a0e3MeyeHHs, BKIIOYHO 3
Horo po3poOKO, aHalli30M, TECTYBaHHSM,
CUCTEMHOIO IHTETpPAIli€l0, BIPOBAIKEHHIM 1

KpUTUYHUM 1

reHepyBaTd HOBI  iJiei

CYIIPOBOJIOM.
CK 12. 3naTHicTb po3p0o0asTH 1

peani3oByBaTH  MPOEKTH, TMOB’si3aHi 3
MOJICTTFOBaHHSIM Ta IpOorpaMyBaHHIM

POOOTOTEXHIYHUX CHUCTEM.

Po3aia 3. IIporpama HaB4YaJIbHOL AMCIUILIiHA

Mogayas 1. JocaigkeHHs, po3po0Ka Ta oNTUMI3aNLifA aJITOPUTMIB




Tema 1. Konunenuis anropurMmiB i oninka ix egexruBHocti. Teopisi ckiagHocTi TA
PO3po0Ka HOBHMX KJIACIB 3a/1a4.

Kit0o4oBi MOHSATTS, 110 CTOCYIOTHCSI aJIFCOPUTMIB, BKJIIOYAIOUU 1X BU3HAYEHHS, TUMH Ta
kiacudikaiito. Po3risg MeTpuk il OiHKM €(EeKTUBHOCTI aJIrOPUTMIB, 30KpeMa 4dacoBa Ta
IPOCTOPOBA CKJIAJAHICTh. BHBYEHHS METOMIB aHajizy, IO A03BOJISIOTH OI[IHUTH BHUTPATH
pecypciB Ha BUKOHAHHS aJITOPUTMIB Y 3aJIEKHOCTI BiJl 0OCATY BX1AHUX JTaHUX.

JlocmpkeHHsT Teopii CKJIaJHOCTI OOYHCIIeHb 3 aKIEHTOM Ha CTBOPEHHS HOBHUX KJIAciB
CKJIaJIHOCTI 3a7a4. AHaJl13 ICHyIOUMX KiaciB, Takux sk P, NP, Ta NP-noBHi 3a/1aui, 1 BUSBICHHS
HOBUX TIAXOAIB 1O pO3B'SI3aHHS 3a7ad, sKi BHUXOMITh 3a MEXKI CTaHIAPTHUX METO/IIB.
JlocipkeHHsT HOBUX KOHLICMIINA PeayKIlil MK 3ajadaMHd Ta 3aCTOCYBAaHHS LUX 3HAHb IJIA
BUPIIICHHS CKJIQJHUX OOYMCIIOBAJIbHUX MpobieM. OcoOIMBOCTI PO3B’sI3aHHS HEBHPILICHUX
npobiieM y rany3i KoM’ toTepHuX Hayk Ta po3pOoOKH HOBUX aJIrOPUTMIB JUIS iX PILICHHS.

Tema 2. KomOiHaTOpHI aJropurMm: ajaropuTMd KOMOIHATOPHOI oNTHMI3amil
irpoBOIo THILY; AJrOPUTMH PO3B'sI3yBaHHSI YMOBHOI 3a/1a4i onTUMI3alil APp0o00BO-IiHIHHOI
Hib0BOI PyHKIII HA KOMOIHATOPHIUX MHOKHHAX.

Oco6uBOCTI po3pOOKH Ta 3aCTOCYBAHHS MAaTeMaTUYHUX METOJIB VIS aHai3y 1H(OpMaIiiHuX
Mozenei. OcoONMBOCTI pO3B'SI3aHHS MPOOJIEM KOMI'IOTEPHUX HAayK, IO HEOOXiJHI st
MIPOBEICHHS JOCTIPKeHb Ta/ab0 MpOBa/HKEHHS 1HHOBALIMHOI TISIIBHOCTI 3 METOIO PO3BUTKY
HOBUX 3HaHb Ta Mpoleayp. BUBUEHHS METO/IB pO3B'sA3aHHS 3a7a4, BKIIOUYal0UM KOMOIHATOPHI
ONTHUMI3allifHl aIrOPUTMH, METOIMU MOPOJKEHHSA BCIX MOXIIHMBUX PO3B'SI3KIB, Ta HOBITHI
M1JIXO/IH, 1110 BUKOPUCTOBYIOTh MAaTEMaTUYHY TEOPiI0 HMOBIPHOCTEH.

OuiHKa CKJIAJHOCTI aJIrOpUTMy ITepaliiiHoro Metoay Tumy bpayHa-PoGincona miis
pO3B’s3yBaHHS ITPOBUX 3a7a4 3 OOMEKEHHAMH-PO3MIIIEHHAMH Ha CTpaTerii OJHOrO T'paBLIs.
TeopeTnuHa OLIHKA CKJIAAHOCTI ITepamiiiHoro wetoay Tumny bpayna-PoOincona mmis
PO3B’s3yBaHHS IrPOBUX 337a4 3 OOMEXEHHSIMU-TIEPECTAHOBKAMH Y 000X IpaBIIiB.

MOHOTOHHUN  ITepallifHUI  aJITOPUTM  PO3B’S3YBaHHS MATPUYHUX 1rop. AJTOpUTM
pO3B’s3yBaHHS 3a7a4 KOMOIHATOPHOI ONTHUMI3allli 1TPOBOrO THUIY Ha TMEpecTaHOBKaX 3
oOMEXEeHHAMHM Ha cTparerii ogaHoro rpasil. OIIHKa CKIATHOCTI aJrOPUTMY MOHOTOHHOTO
1TEepaIiitHOr0 METOTY.

Merton 1oOynoBH JIeKCUKOTpaiuHOI EKBIBAJIGHTHOCTI IS 3aj1ad 3 JApOOOBO-JIIHIHHOIO
[ITFOBOIO (DYHKIIIEIO HA 3arajibHIN MHOXKHHI PO3MIIIIEHb. AJITOPUTMH, iX aHaII3 Ta OLIHKA.

MogayJasb 2. HoBi cToOXacTH4YHI MeTOAM ONTUMI3anil Ta MeTaeBpUCTUKH. [ eHeTHUHI
Ta eBOJIIOLIIHI AJITOPUTMH.

Tema 3. HoBi cToxacTH4YHi MeTOAM ONITHUMIi3allil TA METAeBPUCTUKH
Po3poOka Ta mociipkeHHS HOBHUX CTOXAaCTUYHUX METOJIIB ONTHUMI3allii, TAKMX SIK €BOJIOIINHI
aITOpUTMHU, TUdepeHIiiaabHa eBOJIOIIS Ta aJITOPUTMH POIO YaCTUHOK.
OcoOMMBOCTI €BOJIIOIIIMHUX aJTOPUTMIB JUIsl ONTUMI3AIlll pillleHb B PI3HUX TMOYATKOBUX
ymoBax. IlepeBaru, Hemojiku Ta TEPEIyMOBU BUKOPUCTAHHS EBOJIOIIWHUX aJTOPUTMIB.
Oco06mMBOCTI Ta MOUIUPEHI THUMHM OMEPATOPIB EBOMIOIIMHUX aJIropuTMiB. BrumB Tumy Ta
HaJAITyBaHb €BOJIOIIMHUX aJTOPUTMIB HA SIKICTb ONTUMI3AIlI] PIIEHh B PI3HUX MOYATKOBHUX
yMOBax



Oco0aMBOCTI TEHETHMYHUX AJITOPUTMH Ta IX peamizamis. AjanTtailis TeHETUYHUX aIrOPUTMIB.
EBomromiitne mnporpamyBaHHs. PiiioBI Ta MypamiuHi airopuTMH B 3aJadax IMITYYHOTO
IHTEJIEKTY.

BuxopuctanHs MeTaeBpUCTUK [UJIsl 3HAXO/DKCHHS HAOIMIKEHUX pIllleHb CKIQJHUAX 3a7ad
ornTumizari.

BuBueHHss KOMOIHOBaHUX TIJXOMAIB, SKI 1HTETPYIOTh PI3HI METACBPUCTUKH 3 METOIO
MIOKpAIEHHS Pe3yIbTaTiB.

OrniHka epeKTUBHOCTI HOBUX METO/IIB Ta aITOPUTMIB Ta OOMEKEHHS Ha iX 3aCTOCYBaHHS,
JOCIIKEHHST MOYKJIMBOCTEH 1X MOIAJIBIIOr0 BJOCKOHAJICHHS Ha peallbHUX 3a/1a4ax.

Mopayas 3. Aaropurmu y pooororexHini ta loT

Tema 4. CTBOpeHHs1 Ta JOCTIIKEHHS] AJTOPUTMIB INVIAHYBAHHSI TPAECKTOPIi s
MOOiJILHUX POOOTIB.

Po3po6ka pimieHs MOBA3aHUX 13 MPOEKTYBAHHAM Ta MPOrpaMyBaHHIM pOOOTOTEXHIUHUX
CHUCTEM, 30KpeMa IUTAaHYBAaHHS TPAEKTOPIA I MOOLTLHUX POoOOTIB. OCOOIMBOCTI PO3pOOKH
QITOPUTMIB JIOKaIi3allii Ta KapTyBaHHS, SKI BpPaXOBYIOTh KIHEMaTH4YHI Ta JUHAMIYHI
O0OMeKEeHHsI, BAKOPUCTAHHSI IHTEJIEKTYyaJIbHUX METO/IIB JUIsl aJlanTallii 10 3MiH CEpeJOBUILA.

AJNropuTMHU KOMII'FOTEPHOTO 30py. AJITOPUTMHU CEHCOPHOI 00pOOKH Ta iTeparii.

Oco61MBOCTI pO3pOOKH ANTOPUTMIB JIJisi 6AaraTopoOOTOBUX CHCTEM 1 iX KOOpAMHAIlT B
CKJIaJIHUX yMoBax. ExcriepuMeHTaabHa nepeBipka Ta oliHKa e()eKTUBHOCTI HOBUX aJITOPUTMIB.

Tema 5. InHoBauii y komn'rorepHoOMYy 30pi Ta po3nmi3HABaHHI 00'€KTIB

HocmipkeHHs: Ta po3po0Ka HOBHX METOMIB Y cepl KOMIT'FOTEPHOIO 30pY, TAKUX SIK HOBITHI
apXITEKTYpU TJIMOOKMX HEUPOHHUX MEPEX, METOAM CaMOHABYAHHS Ta 1HKPEMEHTAJbHOIO
HaBYaHHS.

ANTOpUTMHU JUIsl BUPILICHHS CHEHM(PIYHUX 3a4ad, TaKUX SK PO3IMI3HABAHHSA KECTIB, aHaJl3
MOBEIHKH 00'ekTiB, 3D-peKkoHCTpyKuisd CLEH. BHKOpUCTaHHS HOBUX TEXHOJIOT1A, IO
HEOOX1AH1 IJIS MPOBEJCHHS MOCTIIKEHb Ta/a00 MPOBAKEHHS 1HHOBAIINHOT MISUTBHOCTI 3
METOI0 PO3BUTKY HOBHX 3HaHb Ta MPONEAYP TaKHX SIK, HAMpHUKIad, TIUOOKI TeHEepaTUBHI
MOJIEJIi JJIsl CTBOPEHHS Ta aHaji3y 300pa’KeHb.

Tema 6. Anropurmu ajs po3nogisiennx cucrem ta loT
Po3pobka Ta AOCHIIPKEHHS aJropuTMiB JJIS PO3IMOAUICHUX CcUCTeM 1 [HTepHeTy peueid,
BKJIFOYAIOYM METOJM PO3MOALICHOTO HaBYaHHS, (penepoBaHe HaBYaHH:, 00poOKa Ha mepudepii
(edge computing). JlocaimpkeHHSs HOBHUX TIAXOMIB JI0 3a0e3meueHHs Oe3nmeKku Ta
KOH(IEHIIMHOCTI JaHUX y PO3MOAUICHUX CEpPEeAOBHUINAX, TaKUX SIK aHOHIMI3Allisil JaHMX,
murpyBaHHsS Ha PiBHI IPUCTPOIB

Moayasb 4. HoBi MeToau kpunrorpadii Ta 3aXucTy JaHUX

Tema 7. JocainxeHHs: Ta po3po0Ka HOBUX KPUNTOrpagiyHuX aJropuTMis.
[TocTkBaHTOBI KpUNTOrpadiyHi cXxemMu, roMOMOpQpHE MHUPPYBAHHS, OJOKYEHH-TEXHOIOTIT IS
3aXMCTy MaHuX. AHAI3 CyYaCHUX BUKIIUKIB y cepi Oe3neku JaHuX, po3po0Kka HOBUX METO/IIB
3aXMCTY BiJ] aTak 1 3a0e3MeUeHHs MUIICHOCTI Ta KOH(1aeHIIIHHOCTI iH(hopMarlii. BuBueHHs
MOKJIMBOCTEH 1HTETpaIlii HOBUX KpUNTOTpadigHUX METOIB Y Pi3HI iHPOPMAIliifHI CHCTEMH.
Oco06IMBOCTI CTBOPEHHS HOBHUX aJITOPUTMIB PO3B’si3yBaHHs mpoosieM y cdepi [T, ocodamBocTi
OLIIHKH 1X €()eKTUBHOCTI Ta MPOOJIEMH, SIKI MOKYTh BUHUKHYTH 13 iX 3aCTOCYBaHHSIM.



Po3ain 4. TeMaTuuHNi JIAH HABYAJILHOI JUCHUILIIHHA
Tabmums 4. TemaTHYHUHN TUTAaH HABYAJIBHOT JUCITUTUIIHY JJI CTY/ICHTIB ICHHOT (JOpMU HaBUAHHS

1 2 3 4 5 6
Ha3Ba Temn K-TB Ha3Ba TeMu Ta nUTAHHA K- 3aBaanHsa K-1B
(1ekuii) Ta NUTAHHA rojg ceMiHApPCHKOIO, Th camocTiitHol rojg
TeMH (JIeKii) NPaKTHYHOT0 260 roa poGoTtu B po3pisi
JIa00PATOPHOIO0 3aHATTHA TeM
Monayas 1. JocaixxenHs, po3podka Ta onTUMi3anisi aJiropuTMiB

Tema 1. KoHuenuist anroputMis i oriHka ix |2 IIpaxkTryne 3aHATTA 1. 2  |ompaupboByroTh Matepian |10
epextuBHOCTI. Teopis CKIamHOCTI Ta Posrsaa MeTpuK Il OI[IHKH JICKIIiif; TOTYIOThCS JI0
po3poOKka HOBHX KJIaciB 3aad. e(EKTHBHOCTI aITOPUTMIB, MIPAKTHIHHX 3aBIAaHBb
KmrowoBi  MOHATTSA, MO  CTOCYIOTHCA 30KpeMa JacoBa Ta BIIIOBIIHO IO TEMHU
ANTOPUTMIB, BKIIOYAIOYM X BHU3HAYCHHS, MIPOCTOPOBA CKIIA/THICTb. 3aHATTS; BHKOHYIOTh
THOH Ta KiIacudikamiro. Posrmsaxg meTpuk BuBueHHS METOAIB aHATI3Y, JIOMAIHi poboTw;
Ui OIIHKKA ©(EeKTUBHOCTI aITrOPHTMIB, IO TO3BOJISIFOTE OL[IHUTH MIPALIOIOTH 13 JIITEPaTypoIo;
30KpeMa yacoBa Ta IPOCTOPOBA CKIIAIHICT. BUTpATH pecypciB Ha CaMOCTIiI{HO BUBYAIOTh
BuBueHHs METO/IB aHaiisy, 110 BUKOHAHHS allTOPUTMIB Y nuTaHHs: Posrisg MetTpuk
JIO3BOJISIFOTH OI[IHUTH BUTPATH PECYpPCiB Ha 3aJICKHOCTI B 00CATY JUTSL OLIIHKY ¢(PEKTHUBHOCTI
BUKOHAHHS aJTOPUTMIB Yy 3aJI€XKHOCTI BiX BXIJTHUX JIaHUX. JITOPUTMIB, 30KpeMa
00CsTy BXIJIHUX TAHHX. [IpakTuyne 3aHATTS 2 2  |dacoBa Ta IIPOCTOPOBA

JlocmimkeHHs Teopii CKIaIHOCTI 00YHCIICHb
3 aKIEHTOM Ha CTBOPCHHS HOBHUX KJIaciB
CKIagHOCTI 3amad. AHami3  ICHYIOYHX
KkimaciB, takux sk P, NP, ta NP-mosi
3a1a4i, 1 BHUSABJIEHHA HOBHMX IIIIXOZIB 10
pO3B'si3aHHS 3324, sIKi BHUXOIATH 33 MEXI
CTaH/JAPTHUX METOiB. JIOCIiKEHHS HOBUX
KOHIICTIII penykiii Mix 3amadaMud Ta
3aCTOCYBaHHS IUX 3HAHb JJISI BUPIIICHHS
CKJIaJHUX  OOYHUCIIOBATBHUX  MPOOJICM.
Oco0aMBOCTI  PO3B’SI3aHHS  HEBUPILICHUX
npobisiem y ranysi Komm’roTepHux Hayk Ta
pO3pOoOKM HOBHX alNrOpUTMIB aisd  iX
pimreHHs.

AHaJi3 iCHyI04HX KJIaciB,
takux sk P, NP, ta NP-mmoBHi
3a71a4l, 1 BUSIBJIEHHS HOBUX
MiAXO/IB 10 PO3B'sI3aHHAA
3a71a4, sIKi BUXOIATH 32 MEXI
CTaHIAPTHHUX METOJIB

CKJIAJHICTb.

AHaIi3 iCHyIOYHX KJIaciB,
Ttakux gk P, NP, ta NP-
MOBHI 3a7a4i, 1 BUSBIICHHS
HOBHX MIiIXOIIB 10
pO3B'sI3aHHA 33124, SKi
BHUXOJIATH 32 MEXK1
CTaHIaPTHHUX METO/IIB.




1 2 3 4 5 6
Ha3ssa Temu K-te | Ha3pa remu Ta nurannsa | K- 3aBaaHHsA K-Tb
(1ekwii) Ta NUTAHHA rojg ceMiHApPCHKOrO, Th camMocTiitHol rojg
TeMH (JIeKii) NPAKTHYHOI0 260 roa podotu B po3pisi
JIA00PATOPHOI0 3AHATTH TeM

Tema 2. KoMOiHaTOpHI adropuT™Mu: [paktrune 3ausrTs 3-4 4  |ompanpoBylOTh Matepian |10
ITOPUTMHU KOMOIHATOPHOT ONTUMI3aLlii OuiHKa CKIIaJHOCTI JIEKLiH; TOTYIOTBCS 10
irpOBOTO THILY; aJITOPUTMH PO3B'SI3yBaHHS ITOPUTMY iTepaLiitHOTO MIPaKTHYHUX 3aB/IaHb;
YMOBHOI 3aj1a4i onTuMizanii Jpo6oBo- Metony Tuny bpayHa- BUKOHYIOTh JIOMAIIIHI
NiHiiHOI NipOBOI QYHKIIT HA Pob6incona mist pOOOTH; MPALIOOTH i3
KOMOIHATOPHUX MHOXHHAX. PpO3B’s3yBaHHS IrPOBUX 33424 JTEepaTyporo caMOCTIHHO
Oco06mmBOCTI pO3pOOKH Ta 3aCTOCYBAHHS 3 00MeKEeHHSIMH- TOTYIOTBH TIPUKIIA]T
MaTeMaTHYHUX METO/IB IS aHaTi3y PO3MIIIEHHAMH Ha CTpaTeril TOpiBHSAHHS 2-3 pi3HUX
iHpopmaniiHux Mozneneit. OcoOmmBocTi OITHOTO TPABIIL. AJTOPUTMHU AITOPHUTMIB; CAMOCTIHHO
PO3B'sI3aHHS POOIIEM KOMITIOTEPHUX HAYK, PO3B’A3yBaHHS YMOBHO{ BUBYAIOTh TUTAHHS:
10 HeOOX1THI IS TPOBEACHHS TOCTIIKCHb 3a/a4i ONTHMi3alii JpoOoBO- O1wiHKa CKJIagHOCTI
Ta/ab0 MPOBaKEHHsI IHHOBALIHHOT JIHIAHOT HiJbOBOT QYHKIIT Ha ITOPUTMY MOHOTOHHOT'O
JISUTBHOCTI 3 METOIO PO3BHTKY HOBUX 3HAaHb KOMOIHAaTOPHUX MHOKMHAX |2  |iTepamiiHoro Meromy

Ta npoueayp. BuBueHnHs meronin
PO3B'A3aHHA 33124, BKIIOYAI0YH
KOMOIHATOPHI ONTUMI3alliiHI AJITOPUTMH,
METOJN MOPOHKEHHS BCIX MOMKIIMBUX
PO3B'SI3KiB, Ta HOBITHI ITiTXOH, IO
BHKOPHCTOBYIOTH MaTEMaTHYHY TEOPIitO
HMOBIpHOCTEH.

OmiHKa CKIIAHOCTI aITOPUTMY
itepariitnoro merony tumy bpayna-
PoGiHcoHa Juist po3B’s13yBaHHs iIrPOBUX
3aJa4 3 00MEKEHHSIMU-PO3MILIIEHHSIMU Ha
cTparerii ogHoro rpaBus. TeopeTnyHa
OIIIHKA CKJIAHOCTI iTepaIliiHOro METOIy
tuny bpayna-Po6incoHa st
PO3B’s13yBaHHS iIrPOBHX 337124 3
00OMEXEHHSIMU-TIEPECTAHOBKAMH y 000X
TpaBIIiB.

MOHOTOHHHH iTepamiifHui aaropuT™M
PO3B’sA3yBaHHS MaTPUYHUX irop. AJIrOpUTM
PO3B’sA3yBaHHs 331a4 KOMOIHATOPHOT
onTUMIi3alii irpoBOro THUIY Ha
nepecTaHoOBKax 3 OOMEXXEHHSIMH Ha
crparerii ogHoro rpasis. OriHka
CKJIQ/IHOCT] aIrOPUTMY MOHOTOHHOTO
iTepalifHOro MeToy.

Meton moOynoBH JieKcuKorpadigHoi
€KBIBaJICHTHOCTI JIJIS 337124 3 Apo0OOBO-
JHIHHOIO HiThOBOIO (PYHKITIEIO HA
3araybHiil MHOKHHI PO3MIIICHb.
AJroputMH, IX aHAaJi3 Ta OIIHKA.

IIpakTyHe 3aHATTA 5.
MKP1

TeopernyHa oIiHKa
CKJIaJTHOCTI iTepaniiHOro
Metoy Ty bpayHa-
Po6Gincona s
PO3B’sI3yBaHHS IrPOBUX
3a7a4 3 OOMEXEHHAMMU-
nepecTaHoBKaMu y 060X
TpaBIliB

Moayasb 2. HoBi cToxacTH4Hi MeTOAM ONTHMI3alii Ta MeTaeBpUCTUKHU. ['eHeTHYHI Ta eBOJIIOLIIHI AJITOPUTMH.




1 2 3 4 5 6
Ha3ssa Temu K-te | Ha3pa remu Ta nurannsa | K- 3aBaaHHsA K-Tb
(1ekwii) Ta NUTAHHA rojg ceMiHApPCHKOrO, Th camMocTiitHol rojg
TeMH (JIeKii) NPAKTHYHOI0 260 roa podotu B po3pisi
JIA00PATOPHOI0 3AHATTH TeM
Tema 3. HoBi croxacTiyHi MeTOI! 2 [pakTryne 3aHATTS 6-7. 4  |ompanpoBylOTh Matepian |10
ONTHMI3allii Ta METaeBPUCTUKU Po3pobka Ta gociimKeHHs JIEKLiH; TOTYIOTBCS 10
Jlekuist — TUCKYCIsL. HOBUX CTOXaCTUYHHUX METO/IB MIPaKTHYHHX 3aBIaHb
Po3pobka Ta TociiKeHHS HOBUX ONTHUMI3ALlil, TAKUX K BIAIIOBIAHO 10 TEMU
CTOXAaCTHYHHUX METOIB ONTHUMI3aIlil, TAKHMX €BOJIIOIIII{HI aJITOPUTMH, 3aHATTS; BHKOHYIOTh
SK €BOIOLIHI adTOPUTMH, mudepermiaabHa eBOJIOIIS Ta JIOMAIHi poboTu;
IudepeHmiagbHa eBOJIOIIS Ta alTOPUTMH AITOPUTMH POIO YACTHHOK. MIPALOIOTH 13 JIITEPaTypoIO;
POIO YaCTHHOK. CaMOCTiI{HO BUBYAIOTh
Oco0IMBOCTI €BONIOMIHHUX aNTOPUTMIB IS [paxtrane 3ausaTT §8-9 4  |muTaHHA:
ONTUMI3aIlil pillleHb B Pi3HUX NOYATKOBUX Oco0MMBOCTI TEHETUIHUX [lepeBaru, HEmOMiKM Ta
ymoBax. [lepeBaru, He1oJiKu Ta ITOPUTMHU Ta X peaizaris. NepelyMOBH BUKOPHUCTAHHS
HepeyMOBH BUKOPUCTAHHS €BOIOLIITHUX ApanTariisi reHeTHYHUX EBOJIIOLIITHUX aJITOPUTMIB.
anroput™MiB. OCOOIMBOCTI Ta HOIIUPEHI anroputMmiB. EBostoniiiine Oco0a1BOCTI Ta MOLKMPEH]
THUIIN ONEPATOPIB EBOJFOLIHHUX nporpamyBanHs. PilioBi Ta THIIN OTIEPATOPIB
aIropuTMiB. BrmB THIy Ta HaJamTyBaHb MYpalIMHI aJITOPUTMH B EBOJIIOLIITHUX aJITOPUTMIB.
EBOJIIOLITHUX AJITOPUTMIB Ha SIKICTh 3aJa4ax MITy4YHOTO ApanTariisi reHeTHYHUX
ONTUMI3aIlil pillleHb B Pi3HUX MOYATKOBUX IHTETIeKTY. anroputMmiB. EBomoriiiHe
yMOBax nporpamyBaHHsi. OCHOBHI
Oco0aMBOCTI TEHETHYHUX ANTOPUTMH Ta iX [paktrane 3asarTs 10 TIpoLeaAypH Ta ix
peaiizanis. Axanramisi TCHETHIHUX MKP2 2  |peami3aris.
anroputMiB. EBomorifiHe mporpaMyBaHHS. BruuB tuny ta
PiiioBi Ta MypaliHi anropuTMH B 33/1a4ax HaJaIlITyBaHb
HITYYHOTO 1HTEJIEKTY. EBOJIIOLIITHUX aJITOPUTMIB
BuxopucTtanHs MeTaeBpUCTHK IJIs Ha SAKICTh ONTUMI3arii
3HaXOJDKEHHS HAOJIM)KEHHUX PILlICHBb pillIeHb B pi3HUX
CKJIQ/IHUX 3aJ1a4 ONTHMI3allii. MOYaTKOBUX yMOBaX.
BuBuenHs KOMOIHOBAHMX ITiIXO/IIB, SIKi PiiioBi Ta MypariuHi
IHTETrpyIOTh Pi3HI METAEBPHCTHUKH 3 METOIO ITOPUTMH B 337a9ax
MOKPAIIEHHS Pe3yIbTaTIB. IITYYHOTO IHTEJIEKTY.
OmiHka e(peKTHBHOCTI HOBHX METOJIB Ta
ANTOPUTMIB Ta 0OMEXKEHHS Ha 1X
3aCTOCYBaHHS, JOCIIKEHHS MOXIMBOCTEH
X MOZANBIIOro BAOCKOHAICHHS Ha
peaNbHUX 3aJa4ax.
Mopayab 3. Aaroputmu y podororexsiui ta IoT

Tema 4. CTBOPEHHS Ta JOCIIKSHHS 4 IIpaktuune 3anstrs 11. 2 |ompaiboBylOTh MaTepian |20
AITOPUTMIB IUTAHYBaHHS TPA€KTOPIH s Oco0mBocTi pO3p0o0KH JIEK1LIii; TOTYIOTBCS J10
MOO1TBHUX POOOTIB. QJITOPUTMIB JIOKaJi3aLii Ta NPaKTUYHUX 3aBJaHb
[Ipobnemua seKiis. KapTyBaHHs, SKi BPaXOBYIOTh BIIMIOBIJTHO JIO TEMH
Po3pobka pillieHb MOBsI3aHUX 13 KiHEeMaTHYHi Ta TUHAMIYHI 3aHSITTS;, BUKOHYIOTh
MPOEKTYBAHHSAM Ta IPOTPaMyBaHHIM 00MeXeHHsI, BAKOPUCTaHHS JoManrHi poboTH;
POOOTOTEXHIYHUX CHCTEM, 30KpeMa IHTETIEKTYaIbHUX METO/IIB MIPALIOIOTH 13 JIITEPaTypOIO;
TUTAHYBaHHS TPAEKTOPIH TSI MOOLTBHIX JUTA azanTarii 10 3MiH CaMOCTIHO BUBYAIOTh:
po6oTtiB. OcoOIMBOCTI PO3POOKH CepeIOBHIIA. AJTOPUTMH JIOKaIi3aMii Ta
ANTOPHUTMIB JIOKaNi3allii Ta KapTyBaHHS, SKi kaptyBauHs: Kalman Filter,
BPaxOBYIOTh KIHEMATHYHi Ta JMHAMIYHI Particle Filter, Graph-based
00Me)XeHHSI, BUKOPUCTAHHS IIpaxTrune 3auaTTS 12. 2 |SLAM.

IHTEJIEKTyalbHIX METO/IB JJIsl afanTamii 10
3MiH CepeIOBHIIA.

ANTOPUTMH KOMIT IOTEPHOTO 30DY.
AJropuT™MH CEHCOPHOi 00pOOKH Ta iTepartii.
Oco06aMBOCTI PO3POOKH aNTOPUTMIB JIJISt
0araTopoOOTOBUX CHCTEM 1 iX KOOpIHHAIIIT
B CKJIaJJHUX YMOBax. ExcriepumeHTansHa
nepeBipKa Ta OIiHKa e()eKTUBHOCTI HOBUX
ITOPUTMIB.

AJTOPUTMH KOMIT TOTEPHOTO
30py. ANTOPUTMHU CEHCOPHOI
00poOKH Ta iTeparii.

Oinsrpu Kanmana ta
KOMILIEMEHTapHI PiITPH.
AnroputMu 00poOKu
nanux LIDAR Ta kamep




1 2 3 4 5 6
Ha3ssa Temu K-te | Ha3pa remu Ta nurannsa | K- 3aBaaHHsA K-Tb
(1ekwii) Ta NUTAHHA rojg ceMiHApPCHKOrO, Th camMocTiitHol rojg
TeMH (JIeKii) NPAKTHYHOI0 260 roa podotu B po3pisi
JIA00PATOPHOI0 3AHATTH TeM
Tema 5. InHOBaii y KomMI'toTepHOMY 30pi |4 IIpaxkTryne 3auaTTs 13. 2  |ompaupoByroTh Matepian |10
Ta po3Ii3HaBaHHI 00'€KTIB AJNTOPUTMH JUTS BUPIIICHHS JIEKLiH; TOTYIOTBCS 10
JocnimkeHHs Ta po3poOKa HOBHX METO/IIB cienudivHMX 337124, TAKUX SIK MIPaKTHYHHX 3aBIaHb
y chepi KOMI'FOTEPHOTO 30PY, TAKHX SIK pO3Mi3HaBaHHS JKECTIB, aHAII3 BiJITIOBITHO JI0 TEMU
HOBITHI apXiTeKTypH IMUOOKUX HEHPOHHUX MOBEIiHKH 00'ekTiB, 3D- 3aHATTS; BHKOHYIOTh
Mepex, METOAN CAMOHABYAHHS Ta PEKOHCTPYKIIiS CIICH. JIOMAIHi poboTu;
IHKpEMEHTAIIbHOTO HABYaHHS. [paxtnane 3ausaTTs 14 MIPALOIOTH 13 JIITEPaTypoIO;
AJNTOPUTMH JJIS BUPIIIEHHS CTICU(ITHIX BuxkopucTanHsS HOBUX 2  |caMOCTIIfHO BUBYAIOTh:
3a7a4, TAKKUX SIK PO3ITI3HABaHHS JKECTiB, TEXHOJIOTIH, TAKHUX K BukopucranHs HOBHX
aHaJIi3 MMoBEAIHKY 00'exTiB, 3D- rMOOKi TeHEepaTHUBHI MOJETi TEXHOJIOTIH, TAKUX SIK
PEKOHCTPYKIIis ClieH. BUKoprcTaHHS! HOBHX JUISL CTBOPEHHSI Ta aHaJi3y rIIM0OKI TeHepaTuBHI
TEXHOJIOT1H, 1110 HEOOXi THI JJISl TPOBENICHHS 300pakeHb. MOJIENIi ISl CTBOPEHHSI Ta
JIOCITIIKEHb Ta/ab0 MpOBaKeHHS aHai3y 300paKeHb.
IHHOBAIITHOT isTTBHOCTI 3 METOI0 PO3BUTKY
HOBUX 3HaHb Ta MPOLEIYP TAKUX SK,
HANPUKIIA]], TTHOO0KI TeHEPaTUBHI MOJIEITI
JUISL CTBOPEHHSI Ta aHaJIi3y 300pakeHb..
Tema 6. ANMTOPUTMH [UTSA PO3MOIUTCHUX 4 [paktrane 3aHATTS 15 2 |ompampoByrOTh MaTepian |10
cuctem 1a [oT [Iporpamua mmaTdpopma JICKIIiif; TOTYIOTHCS 10
Po3poOka Ta JOCHIiIKEHHS aITOPUTMIB IS ApacheHadoop. MIPaKTHYHHUX 3aBIAaHb
po3moaiiecHuX cucteM i [HTepHeTy peded, BuxopucranHs madiioHiB BiJIMIOBiTHO 10 TEMHU
BKJTFOYAFOYHM METOJIU PO3IIOIICHOTO npoektyBaHHI MapReduce. 3aHSATTS; BUKOHYIOTh
HaBYaHHS, (elepoBaHe HaBYaHHs, 00poOKa AJNTOPUTM Ki1acTepu3anii. JoMalrHi poboTH;
Ha nepudepii (edge computing), anropurmu Po6ota y manux rpynax 2  |mpawuIoIOTh i3 JTiTEpaTypolo;
KJIacTepizallii Ta peKOMEHAAII HHUX CUCTEM. IIpaktuune 3avsTTs 16 CaMOCTIHHO BUBYAIOTh:
JocinimKkeHHs] HOBUX MIIXO/IB 10 AnroputMu JociikeHHs! HOBUX
3a0e3mneueHHs Oe3MeKH Ta PEKOMEHIANIHHUX CHCTEM. 2  |miaxofiB 10 3a0e3neucHHs
KOH(IACHIIIMHOCTI JaHUX Y PO3MOIIICHUX Po6ota y manux rpynax Oe3rexu Ta
CepeIOBHUINAX, TAKUX K aHOHIMI3aIlis [paxtrane 3ausaTTs 17 KOH(}IACHIIITHOCTI TaHUX Y
JaHWUX, Mu(pyBaHHS HA PiBHI IPUCTPOIB. MKP 3 PpO3MOIiNeHIX
CEepelIOBUINAX, TAKUX SIK
aHOHIMI3AIlid JaHUX,
mdpyBaHHS Ha PiBHI
TIPUCTPOIB.
Moayab 4. Hoi meToan kpuntorpagii Ta 3axucry JaHUX
Tema 7. JocnimkeHHS Ta po3poOKka HOBUX |2 [paktrane 3ausaTTs 18-19 2 |ompampoByROTH  Matepiain |20
KpUnTOrpadivHuX aJropuTMiB AHaJi3 cy4yacHUX BHKIIHKIB y JeKLif; TOTYyHThCS 10
Jlekuist — nuckycist. JlociipkeHHs Ta cdepi Oe3nekn TaHux, HpPaKTUYIHUX 3aBJIaHb
Ppo3po0OKa HOBUX KpUNTOrpadigHux po3po0Ka HOBUX METOJIIB BIJITIOBITHO ite] TeMHU
ITOPUTMIB TaKUX SIK IIOCTKBAHTOBI 3aXHCTY BiJ] aTaK i 3aHSTTS; BUKOHYIOTb
KkpunTorpadivuni cxemu, romoMopdHe 3a0e3neyueHHs IiJTicHoCTi Ta |2 |moMaliHi poboTu;
mmdpyBaHHS, OJIOKISHH-TEXHOIIOTIT IS KOH(iAeHIIITHOCTI MPALIOIOTH 13 JTITEPaTypoIo;
3aXHUCTy JaHUX. AHAII3 Cy4YaCHUX BHKIUKIB iHpopmamii. OcobnuBoCTI CaMOCTIHO BHBYAIOTh:
y cepi Ge3nexu qaHuX, po3poOKa HOBUX CTBOPCHHS HOBUX aJTOPHUTMIB |2 |BHUBYEHHS MOXKIHUBOCTEH
METOJIB 3aXUCTY BiJl aTak i 3a0€3IeUCHHS PO3B’s3yBaHHS MPOOIIEM Y IHTETpallii HOBUX
[UTICHOCTI Ta KOH(DiIeHIIHHOCTI coepi IT, ocobmmBocTi KpunrorpadigHIX METOIiB
iHpopmarii. BuB4eHHS MOKITUBOCTEH OILIHKH 1X e(peKTUBHOCTI Ta y pi3Hi iHpoOpMaIiitHi
iHTerpauii HoBUX KpunrorpadiyHux npoOJIeMH, SKi MOXYTb cucrtemu. Oco6imBOCTI
METOJIIB Y pi3Hi iHpOpMaIliiiHi CHCTEMH. BUHUKHYTH 13 1X CTBOPEHHS HOBHX
Oco06MBOCTI CTBOPEHHS HOBUX JITOPUTMIB 3aCTOCYBaHHSAM — pobOTa y AITOPUTMIB pO3B’I3yBaHHS
po3B’s13yBaHHs Tpobaem y chepi IT, (dhopmarti «CBiToBOTO Kadey npobiem y cepi IT,
0COOJIMBOCTI OIIHKH iX e(h)eKTUBHOCTI Ta [paxTrane 3auaTTs 20 0COOIMBOCTI OIIHKH iX
pobieMy, sIKi MOXKYTh BHHUKHYTH 13 1X MKP4 e(eKTHUBHOCTI Ta
3aCTOCYBaHHIM po0IIeMH, SIKi MOKYTh
BUHMKHYTH 13 iX
3aCTOCYBaHHSIM
20 40 90
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Tabnuus 4 - TemaTuyHUN TUIAH HABYAJIBHOI JUCUUIUTIHYU 7S CTYCHTIB 3a04HO1 (JOpPMHU HaBUAHHS

1 2 3 4 5 6
Ha3zBa Temn K-Tb Ha3Ba TemMu Ta nUTAaHHA K- 3aBaaHHA K-
(1ekuii) Ta NUTAHHA rojg ceMiHAPCHKOTO, Th camMocTiitHol roj
TeMH (JIeKii) NPAKTHYHOI0 260 roj podoTtu B po3pisi
JIA00PATOPHOIO 3aAHATTH TeM
Mopayas 1. locainkeHHs, po3podka Ta onTuMizanisi aJIrOPUTMiB
Tema 1. Konnemnmis anropuTmiB i omiHKa ix |2 [pakTrune 3aHATTA 1. OTpanboByIOTH Matepian |20

epexrtuBHocTi. Teopis ckiagHOCTI  Ta
pO3po0Ka HOBUX KIIACiB 3a/1ad.
KnrouoBi  MOHSTTS, IO  CTOCYIOTHCS

AITOPUTMIB, BKJIIOYAIOYM IX BH3HAYCHHS,
TUOHM Ta Kiacudikarito. Po3rmsg MeTpuk
Ui OIIHKKA ©(EeKTUBHOCTI aITOPHTMIB,
30KpeMa 4acoBa Ta IMPOCTOPOBA CKIIAIHICTb.
Busuenus METO/IIB aHaizy, 11 (0)
JIO3BOJISIIOTH OI[IHUTH BUTPATH PECypciB Ha
BUKOHAHHS AITOPUTMIB y 3aJe)KHOCTI Bif
00CsTy BXITHAX JaHUX.

JlocmimkeHHs Teopii CKIaIHOCTI 00YHCIICHb
3 aKICHTOM Ha CTBOPCHHS HOBUX KJIACiB
CKJIQJHOCTI 3ajad. AHami3  ICHYIOUYHX
kmaciB, takux sk P, NP, ta NP-mosHi
3a7a4i, 1 BHMABIEHHS HOBHX MiAXOLIB 10
PO3B'sI3aHHS 3a/1a4, SIKI BUXOIATH 32 MEXKI
CTaH/JAPTHUX METOIB. JIOCIiIKEHHS HOBUX
KOHIICMIII pemyKmii MiX 3amadaMu  Ta
3aCTOCYBAHHS [HUX 3HAHb ISl BUPIIICHHS
CKIagHUX  OOYHCIIOBATLHUX  MpPOOIeM.
Oco0immBoOCTI  pO3B’SA3aHHSA HEBHUPIMICHUX
npobisiem y ranysi Komm’roTepHux Hayk Ta
pO3pOOKM HOBHX alNrOPUTMIB s 1X
pileHHs

Po3risn MeTpuk Au1s OLiHKK
e()EeKTUBHOCTI aJIrOPUTMIB,
30KpeMa 4acoBa Ta
MIPOCTOPOBA CKIIAHICTb.
BuBueHHs MeToiB aHai3y,
110 TO3BOJISIFOTH OL[IHUTH
BHUTPATH pecypciB Ha
BUKOHAHHS allTOPUTMIB Y
3aJIeKHOCTI Big o0OcsTy
BXITHUX JaHUX.

[IpakTuune 3aHTTA 2
AHaJi3 iCHYI04HX KJIaciB,
takux sk P, NP, ra NP-moBHi
3a7a4i, 1 BUSBICHHS HOBUX
IIXO/1iB 10 PO3B'sI3aHHS
3a7a4, AKi BUXOIATh 32 MEXI
CTaHIAPTHHUX METO/IIB

JICKIIiif; TOTYIOThCS JI0
MPAKTUYHHX 3aBJIaHb
BIAIIOBIAHO 10 TEMU
3aHATTS, BUKOHYIOTh
JoMalrHi poboTH;
MIPALOIOTH 13 JIITEPaTypoIO;
CaMOCTIHHO BUBYAIOTh
MUTaHHA: Po3risan meTpuk
IUTS OLIHKA e€(eKTHBHOCTI
AITOPHUTMIB, 30KpeMa
gacoBa Ta IIPOCTOPOBa
CKJIAJHICTh.

AHaJi3 iCHYI04HX KJIaciB,
takux sk P, NP, Ta NP-
TIOBHI 3a/a4i, i BUSBICHHS
HOBUX MIiAXOIB J0
PO3B'sI3aHHS 33/1a4, SIKi
BHXOJIATH 32 MEXI1
CTaHIAPTHHUX METOIIB.
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1 2 3 4 5 6
Ha3ssa Temu K-te | Ha3pa remu Ta nurannsa | K- 3aBaaHHsA K-Tb
(1ekwii) Ta NUTAHHA rojg ceMiHAPCHKOTIO, Th camMocTiitHol roj
TeMH (JIeKii) NPAKTHYHOI0 260 roa podotu B po3pisi
JIA00PATOPHOIO 3aAHATTH TeM
Tema 2. KomOiHaTtopHi  aJrOpUTMU: [paktrune 3ausrTs 3-4 2 |ompauboBYIOTH Martepian |18
ITOPUTMH  KOMOIHAaTOpHOI — omTHMIi3arii OuiHKa CKIIaJHOCTI JIEKLiH; TOTYIOTBCS 10
irpOBOTO THITY; QJTOPUTMH PO3B'SI3YBaHHS ITOPUTMY iTepaniifHOTO MIPaKTHYHUX 3aB/IaHb;
YMOBHOI 3aja4i onrTuMmizanii JpoOoBo- Metony Tunty bpayHa- BUKOHYIOTh JIOMAIIIHI
TiHIHHOT iTHOBOT ¢byHKIii Ha Pob6incona mist pOOOTH; MPALIOOTH i3

KOMOIHATOPHUX MHOXHHAX.

Oco0mmBocTi po3poOKH Ta 3aCTOCYBaHHS
MaTeMaTHYHUX  METOAIB U1  aHaNi3y
inpopmaniiaux Momenei. OcobmmBOCTI
PO3B's3aHHS MPOOIEM KOMI'IOTEPHUX HAYK,
1110 HeOOXIiHI JUIsl TPOBEACHHS AOCIIKEHb
Ta/abo TPOBAKCHHS IHHOBAIIITHOT
JISUTBHOCTI 3 METOI0 PO3BUTKY HOBHX 3HAaHb
Ta  mpouexayp. BuBYeHHS ~— MeToniB
PO3B'A3aHHA 3ajad, BKJIFOYAIOYH1
KOMOIHATOpHI ONTHMI3alliiHi aNropUTMH,
METOAM TOPO/DKCHHS BCIX  MOXIIMBUX
pPO3BSI3KiB, Ta HOBITHI MiAXOOH, MIO
BHUKOPHCTOBYIOTH ~MaTEeMaTHYHY TEOPII0
HMOBIpHOCTEH.

Ormigka CKJIAHOCTI ATOPUTMY
iTeparfiiinoro  Meroxy THIy  bpayna-
PoGincoHa anst po3B’s3yBaHHS IrpOBHX
3aa4 3 OOMEKECHHSIMHU-PO3MIIICHHIMH Ha
cTpaTerii OAHOTO TrpaBid. TeopeTuuHa
OIlIHKA CKJIAJHOCTI ITEpAI[iifHOTO METOIY
THUILY bpayna-Po6incona T
PO3B’sA3yBaHHS IrpoBHX 3amaq 3
OOME)XCHHSMHU-TICPECTAHOBKAMU Yy 000X
TpaBIIiB.

MoOHOTOHHHI  iTepallifHU{  anropuT™M
PO3B’s3yBaHHS MaTPUYHHX irop. AJIropuT™M
pO3B’s3yBaHHSA ~ 3a4a4y  KOMOiHaTOpHOI
onTuMmizarii irpoBoro TUILY Ha
nepecTaHoBKax 3  OOMEXKEHHsSMU  Ha
crparerii ~ omHoro  rpaBus.  OriHka
CKJIQJIHOCTI ~ QJITOPUTMYy  MOHOTOHHOTO
iTepalifHOro MeToy.

Metog  moOymoBH  JiekcHKOrpadigHOi
eKBIBaJICHTHOCTI [UIA 3amad 3 JpoOoBO-
JIHIKHOIO LiJIEOBOXO (hyHKII€I0 Ha
3arajbpHii MHOXHUHI PO3MIiILICHb.
AJroputMH, IX aHAaJi3 Ta OIIHKA.

PpO3B’s3yBaHHS IrPOBUX 33424
3 00OMEKEHHIMH-
PO3MIIIEHHAMH Ha CTpaTeril
OJTHOTO TPpaBLisl. AJTOPUTMHU
PpO3B’s3yBaHHS YMOBHOL
3a/a4i ONTHMi3alii JpoOoBO-
JHIHHOT NiTbOBOT PYHKIIT Ha
KOMOIHATOPHHUX MHOKHUHAX
[IpakTruHe 3aHATTS 5.

MKP1

JTEepaTyporo caMOCTIHHO
TOTYIOTh IPUKIIAJ
TOpiBHSAHHS 2-3 pi3HUX
AITOPHUTMIB; CAMOCTIHHO
BUBYAIOTH TUTAHHS:
O1wiHKa CKJIagHOCTI
AITOPUTMY MOHOTOHHOTO
iTepaliiiHOro MeToy
TeopernyHa oIiHKa
CKJIaJTHOCTI iTepaniiHOro
Metoy Ty bpayHa-
Po6Gincona s
PO3B’sI3yBaHHS IrPOBUX
337124 3 0OMEIKCHHSIMHU-
nepecTaHoBKaMu y 060X
TpaBIliB

Moayasb 2. HoBi cToXacTH4Hi MeTOAM ONTHMI3allii Ta MeTaeBpUCTUKH. ['eHeTHYHI Ta eBOJIIOLIIHI aJITOPUTMHU.
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1 2 3 4 5 6
Ha3ssa Temu K-te | Ha3pa remu Ta nurannsa | K- 3aBaaHHsA K-Tb
(1ekwii) Ta NUTAHHA rojg ceMiHAPCHKOTIO, Th camMocTiitHol roj
TeMH (JIeKii) NPAKTHYHOI0 260 roa podotu B po3pisi
JIA00PATOPHOIO 3aAHATTH TeM
Tema 3. HoBi croxacTiyHi MeTOI! [pakTryne 3aHATTS 6-7. 2  |ompaupoByroTh Matepian |20
ONTHMI3allii Ta METaeBPUCTUKU Po3pobka Ta gociimKeHHs JIEKLiH; TOTYIOTBCS 10
Po3po0Oka Ta JociiaKeHHs] HOBUX HOBUX CTOXaCTUYHHUX METO/IB MIPaKTHYHHX 3aBIaHb
CTOXaCTHYHUX METO/IB ONTHUMI3allii, TAKUX ONTHMI3allil, TAKHX SIK BIAMOBIAHO JI0 TEMH
SK €BOIOLIHI adTOPUTMH, €BOJIIOIIII{HI aJITOPUTMH, 3aHATTS; BHKOHYIOTh
IudepeHmiagbHa eBOJIOIIS Ta alTOPUTMH mudepermiaabHa eBOJIOIIS Ta JIOMAIHi poboTu;
POIO YaCTHHOK. QJITOPUTMH POIO YACTHHOK. TIPAIIOIOTH 13 JITEPaTypoIo;
Oco0IMBOCTI €BONIOMIHHUX aNTOPUTMIB IS CaMOCTIHHO BUBYAIOTh
ONTUMI3aIlil pillleHb B Pi3HUX NOYATKOBUX [paxtrane 3ausaTT §8-9 MTUTAHHS:
ymoBax. [lepeBaru, Hemomiku Ta Oco0MMBOCTI TEHETUIHUX [lepeBaru, HEmOMiKM Ta
HepeyMOBH BUKOPUCTAHHS €BOIOLIITHUX ITOPUTMHU Ta X peaizaris. NepelyMOBH BUKOPHUCTAHHS
anroputMiB. OcoOIMBOCTI Ta MOMIUPEHI Ananrarisi TCHeTUIHUX CBOJTIOIIITHUX aJTOPUTMIB.
THUIIN ONEPATOPIB EBOJFOLIHHUX anroputMmiB. EBostoniiiine Oco0a1BOCTI Ta MOLKMPEH]
IropuTMiB. BruMB THIy Ta HaJamTyBaHb nporpamyBanHs. PilioBi Ta THIIN OTIEPATOPIB
EBOJIIOLITHUX AJITOPUTMIB Ha SIKICTh MYpalIMHI aJITOPUTMH B EBOJIIOLIITHUX aJITOPUTMIB.
onTHMIi3allii pillieHs B PI3HUX MOYATKOBUX 3aja4ax MTYy4YHOTO ApanTariisi reHeTHYHUX
yMOBaxX IHTETIeKTY. anroputMmiB. EBomoriiiHe
Oco0aMBOCTI TEHETHYHUX ANTOPUTMH Ta iX nporpamyBaHHsi. OCHOBHI
peamizaris. AxanTarisi FTeHeTHIHIX [paktrane 3asarTs 10 TIpoLeaAypH Ta ix
anroputMiB. EBomorifiHe mporpaMyBaHHS. MKP3 peaitizartis.
PiifoBi Ta MypaIHi aITOPUTMH B 33a9aX Bmus tumy Ta
HITYYHOTO 1HTEJIEKTY. HaJIalITyBaHb
BukopucTaHHS METaeBPUCTHK IS EBOJIIOLIITHUX aJITOPUTMIB
3HAXOKCHHSI HAOIMKCHUX PIllICHb Ha SAKICTh ONTUMI3arii
CKJIQ/IHUX 3aJla4 ONTHMI3allii. pillIeHb B pi3HUX
BuBYeHHST KOMOIHOBaHUX IiAXOIIB, SKi MOYaTKOBUX YMOBaX.
IHTErpYIOTh Pi3HI METAEBPHCTUKH 3 METOIO PiiioBi Ta MypaiuHi
MOKPAIIEHHS Pe3yIbTaTIB. ITOPUTMH B 337a9ax
Ominka e(peKTHBHOCTI HOBHX METOJIB Ta IITYYHOTO IHTEIEKTY.
ANTOPUTMIB Ta 0OMEKEHHS Ha 1X
3aCTOCYBaHHS, JOCIIKEHHS MOXIMBOCTEH
X MOZANBIIOr0 BAOCKOHAICHHS Ha
peaNbHIX 3aJa4ax.
Moayab 3. Anroputmu y podororexniui ta IoT

Tewma 4. CTBOpEHHS Ta JOCHIKSHHS IIpaktuune 3ansrra 11. OmpanboByOTh Matepian |20

ANTOPUTMIB IUTAHYBAaHHS TPA€KTOPIH s
MOO1TBHUX POOOTIB.

Po3pobka pillieHb MOBSI3aHUX 13
MPOEKTYBAaHHSM Ta IPOrpaMyBaHHIM
POOOTOTEXHIYHUX CHCTEM, 30KpeMa
TUTAHYBaHHS TPAEKTOPIN TSI MOOLTHBHHIX
po6oTtiB. OcoOIMBOCTI PO3POOKH
ANTOPHUTMIB JIOKaNi3allii Ta KapTyBaHHS, SKi
BPaxOBYIOTh KIHEMaTHYHI Ta JHHAMIYHI
00MeXeHHsI, BAKOPUCTAHHS
IHTENEKTyaTbHUX METOMIB LIS aJarlTalii 10
3MiH CepeIOBHIIA.

ANTOPUTMH KOMIT IOTEPHOTO 30Dy .
AJNTOpUTMHU CEHCOPHOI 00pOOKH Ta iTeparii.
OcoO6aMBOCTI PO3POOKH aNTOPUTMIB JIJISI
6araTopoOOTOBUX CHCTEM i iX KOOpAMHALII]
B CKJIQJIHMX yMOBax. ExcriepuMeHTa bpHa
nepeBipKa Ta OIiHKa e()eKTUBHOCTI HOBUX
ITOPUTMIB.

Oco0nmBocTi pO3p0oOKH
ITOPUTMIB JIOKaTi3amii Ta
KapTyBaHHS, SIKi BpaXOBYIOTh
KiHEMaTWUYHI Ta JUHAMIYHi
00MEe)KeHHsI, BHKOPUCTAHHS
IHTETIEKTYaIbHUX METO/IIB
JUTA afanTarii 10 3MiH
CepeIoBHUIIA.

IIpaktuune 3ansrra 12.
AJTOPUTMH KOMIT TOTEPHOTO
30py. ANTOPUTMHU CEHCOPHOI
00poOK# Ta iTeparii.

JICKIIiif; TOTYIOTHCS J10
NPaKTUYHUX 3aBIaHb
BiJNIOBITHO 10 TEMU
3aHATTS, BUKOHYIOTh
JoMaliHi poboTH;
MIPALOIOTH 13 JIITEPaTypOIO;
CaMOCTIHO BHBYAIOTh:
AJTOPUTMH JIOKaIi3aMii Ta
kaptyBauHs: Kalman Filter,
Particle Filter, Graph-based
SLAM.

Oinsrpu Kanmana ta
KOMILIEMEHTapHI PiIbTPH.
Anroput™Mu 00poOKH
nanux LIDAR Ta kamep
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1 2 3 4 5 6
Ha3ssa Temu K-te | Ha3pa remu Ta nurannsa | K- 3aBaaHHsA K-Tb
(1ekwii) Ta NUTAHHA rojg ceMiHAPCHKOTIO, Th camMocTiitHol roj
TeMH (JIeKii) NPAKTHYHOI0 260 roa podotu B po3pisi
JIA00PATOPHOIO 3aAHATTH TeM
Tema 5. InHOBaIIT y KOMIT'TOTEPHOMY 30pi IIpaxkTryne 3auaTTs 13. OIpanboByIOTH Matepian |20
Ta po3Ii3HaBaHHI 00'€KTIB AJNTOPUTMH JUTS BUPIIICHHS JIEKLiH; TOTYIOTBCS 10
JocnimkeHHs Ta po3poOKa HOBHX METO/IIB cienudivHMX 337124, TAKUX SIK MIPaKTHYHHX 3aBIaHb
y chepi KOMI'FOTEPHOTO 30PY, TAKHUX K pO3Mi3HaBaHHS JKECTIB, aHAII3 BiJIMIOBITHO 10 TEMU
HOBITHI apXiTeKTypH IMUOOKUX HEHPOHHUX MOBEIiHKH 00'ekTiB, 3D- 3aHATTS; BHKOHYIOTh
Mepex, METOAN CAMOHABYAHHS Ta PEKOHCTPYKIIiS CIICH. JIOMAIHi poboTu;
IHKpEMEHTAIIbHOTO HABYaHHS. [paxtnane 3ausaTTs 14 MIPALOIOTH 13 JIITEPaTypoIO;
AJNTOPUTMH JJIS BUPIIIEHHS CTICU(ITHIX BuxkopucTanHsS HOBUX CaMOCTIHHO BUBYAIOTh:
3a7a4, TAKKUX SIK PO3ITI3HABaHHS JKECTiB, TEXHOJIOTIH, TAKHUX K BukopucranHs HOBHX
aHaJIi3 MMoBEAIHKY 00'exTiB, 3D- rMOOKi TeHEepaTHUBHI MOJETi TEXHOJIOTIH, TAKUX SIK
PEKOHCTPYKIIis ClieH. BUKoprcTaHHS! HOBHX JUISL CTBOPEHHSI Ta aHaJi3y rIIM0OKI TeHepaTuBHI
TEXHOJIOT1H, 1110 HEOOXi THI JUISl TPOBENICHHS 300pakeHb. MOJIENIi ISl CTBOPEHHSI Ta
JIOCITIIKEHb Ta/ab0 MPOBaPKEHHS aHai3y 300paKeHb.
IHHOBAIITHOT isTTBHOCTI 3 METOI0 PO3BUTKY
HOBUX 3HaHb Ta MPOLEIYP TAKUX SK,
HANPUKIIA]], TTHOO0KI TeHEPaTUBHI MOJIEITI
JUISL CTBOPEHHSI Ta aHaJIi3y 300pakeHb..
Tema 6. ANMTOPUTMH [UTSA PO3MOIUTCHUX [Ipaktuune 3ansrra 15 ompanboByIOTh Matepian |20
cuctem 1a [oT [Iporpamua mmaTdpopma JICKIIiif; TOTYIOTHCS 10
Po3po0xka Ta mociiKeHAS aNrOPUTMIB IS ApacheHadoop. MIPAKTHIHHX 3aBIAaHBb
po3moaiiecHuX cucteM i [HTepHeTy peded, BuxopucranHs madiioHiB BiJIMIOBiTHO 10 TEMHU
BKJTFOYAFOYHM METOJIU PO3IIOIICHOTO npoektyBaHHI MapReduce. 3aHSATTS; BUKOHYIOTh
HaBYaHHS, (elepoBaHe HaBYaHHs, 00poOKa ANTOpUTM Ki1acTepu3arii JoMalrHi poboTH;
Ha nepudepii (edge computing), anropurmu [IpaxkTrune 3aHATTS 16 HPALIOIOTh 13 JITEPaTypoIo;
KJIacTepizallii Ta peKOMEHAAII HHUX CUCTEM. Anroput™mu CaMOCTIHHO BUBYAIOTh:
JocinimKkeHHs] HOBUX MIIXO/IB 10 PEKOMEHIALIHUX CHCTEM JociikeHHs! HOBUX
3a0e3mneueHHs Oe3MeKH Ta IIpaktuune 3anstrs 17 MiAXOIB 10 3a0e3neueHHs
KOH(IACHIIIMHOCTI JaHUX Y PO3MOIIICHUX MKP 3 Oe3rexu Ta
CepeIOBHUINAX, TAKUX K aHOHIMI3aIlis KOH(}IACHIIITHOCTI TaHUX Y
JaHWUX, Mu(pyBaHHS HA PiBHI IPUCTPOIB. PpO3MOIiNeHIX
CEepelIOBUINAX, TAKUX SIK
aHOHIMI3AIlid JaHUX,
mdpyBaHHS Ha PiBHI
TIPUCTPOIB.
Moayab 4. HoBi meToan kpuntorpagii Ta 3axucry JaHUX
Tema 7. JocnimkeHHS Ta po3po0OKa HOBHX [paktrune 3ausaTTs 18 -19 OmpanboBylOTh  Matepiain |20
KpUNTOrpadivHUX ajJrOpUTMIB, TAKHX SIK AHaJi3 cy4yacHUX BHKIIHKIB y JeKLif; TOTYyHThCS 10
MOCTKBAaHTOBI KpunrorpadiuHi cxemu, cdepi Oe3nekn TaHux, HpPaKTUYIHUX 3aBJIaHb
roMomop¢He mudpyBaHHs, OJIOKYEITH- po3po0Ka HOBUX METOJIIB BIJITIOBITHO ite] TeMHU
TEXHOJIOTIT JUIsl 3aXUCTy AaHUX. AHaJI3 3aXHCTY BiJ] aTaK i 3aHATTS, BHUKOHYIOTh
Cy4YacHUX BUKJIHKIB y cepi Oe3nexu 3a0e3neueHHst MITICHOCTI Ta JIOMAIIIHI pobory;
JAaHHUX, PO3POOKA HOBUX METO/IB 3aXHCTy KOH(iAeHIIITHOCTI MPALIOIOTH 13 JITEPaTypoIo;
BiI aTax i 3a0e3Iede s UIICHOCTI Ta iHpopmanii. OcodarBOCTI CaMOCTIHO BUBYAIOTh:
KoH(]ineHiHOCTI iHpopMamii. BuBueHHS CTBOPCHHS HOBUX aJTOPUTMIB BuBueHHS MOXIIUBOCTEH
MOJKJIMBOCTEH 1HTETparii HOBHX PO3B’s3yBaHHS MPOOIIEM Y IHTETpallii HOBUX
KpUnrorpadigHIX METOJIB Y Pi3Hi coepi IT, ocobmmBocTi KpunrorpadigHIX METOIiB
iHpopmamiiiHi cuctemu. OcoOTUBOCTI OIIHKH 1X e()eKTHUBHOCTI Ta y pi3Hi iHpoOpMaIiitHi
CTBOPEHHSI HOBHX aJITOPUTMIB npoOJIeMH, SKi MOXYTb cucrtemu. Oco6imBOCTI
po3B’s3yBaHHs mpodaem y chepi IT, BUHHUKHYTH 13 1X CTBOPEHHS HOBUX
0COOJIMBOCTI OIIHKH iX e(h)eKTUBHOCTI Ta 3aCTOCYBAHHSIM AITOPUTMIB pO3B’I3yBaHHS
pobeMy, sIKi MOXKYTh BHHUKHYTH 13 1X [paxTrane 3auaTTs 20 mpobnem y ctepi IT,
3aCTOCYBaHHSIM MKP4 0COOJIMBOCTI OIIIHKH X
e(heKTUBHOCTI Ta
po0IIeMH, SIKi MOKYTh
BUHMKHYTH 13 iX
3aCTOCYBaHHSIM
8 4 138
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Po3zain 5. Cucrema ouiHIOBAHHS 3HAHb CTY/IEHTIB

Ta6mums 5.1 - Po3nosin 6ariB 3a pe3yabTaTaMd BUBYCHHS HAaBYAIBHOT TUCIUIUTIHHA

[TincymKoBa o1iHKa 32 BUBYCHHS HABYAIFHOI AUCIUIUTIHU PO3PAaX0OBYETHCS Yepe3 MOTOYHE OIiHIOBAHHS

Bua pobit

MakcuMajbHa KiIbKicTh 0aJ1iB

Monayasb 1. JociixxenHsi, po3podka Ta onTuMi3alis aJIropuTMiB

IIpaktrusi 3agsatTa 1-4

4 mpakTryHi podotu x 3 6amm = 12 6axais

[paxrtnune 3aua1Ta 5 ([loTouna MoxypHA podoTa Nel)

3

Bceboro 3a Mmonynem 1

15

Monayas 2. HoBi croxacTu4Hi MeToau onTuMi3anii Ta MeTaeBpHCTHKH. 'eHeTHYHI Ta eBOJIIONiNHI a1TrOpUTMH.

IIpakTrusi 3aHsSTTA 6-9

4 mpakTryHi podotu x 3 6amm = 12 6axais

IMpaktryne 3aaarTs 10 (ITorouna momynpHa pobGoTa Ne2) 3

Bceboro 3a Moxynem 2

15

Moayas 3. Aaropurmu y poodororexniui ta loT

IIpaktruni 3agstra 11-16

6 mpakTUIHUX poOiT X 3 Ganu = 18 daJis

Ipaktryne 3aaarTs 17 (ITorouna moxynpHa pobdoTa Ne3) 3

Bcroro 3a Mmoaynem 3

21

Mopayab 4. HoBi MmeToau kpuntorpadii Ta 3aXucTy JaHUX

IIpaktuuni 3agsatra 18-19

2 mpakTHYHHUX poOoTH X 3 Ganu = 6 6axiB

Ipaktryne 3aaarTs 20 (ITorouna moxynbHa pobdoTa Ned) 3
Bceroro 3a momyiem 4 9
Bceworo 60
Ex3amen 40
Bceboro mo kypey 100

Tabmuus 5.2 — Cucrema HapaxyBaHHs J0JAaTKOBMX OanliB 3a BMJaMHM pOOIT 3 BUBYEHHS HaBUYAIbHOI

NUCIAILIIIHA

HanncanHns HaykoBoT cTarTi Ui (paxoBOro 30ipHUKa HayKOBUX
poOirT.

®opma podoTu Bun podorn Banau
OrmpalfoBaHHs J0JATKOBUX HaBYAIBHUX KYpPCIB, HAIIMCAHHS Ta
My OMIYHIIA 3aXHCT HAYKOBOTO pedepaTy Ha TEMH, IO
HaykoBo-gociigHa nepe0aveHi y 3aBJJaHHAX CAMOCTIHHOT POOOTH Yy pPo3pi3i TeM 20*

*3a MONATKOBI BHAM HABYAIBHUX POOIT CTYACHT MOKe oTpuMmatd He Outpmie 20 OamiB. JlogaTkoBi Oamu MOJArOTHCS IO
3arajpHOI MiJICYMKOBOT OI[IHKK 332 BUBYCHHS HABYAJIBHOI JUCIMILTIHY, ajle 3arajibHa MiJICyMKOBa OIliHKa He MOe repesunrysatu 100

GaiB.

Tabmuus 6 — Illkama ouiHOBaHHS 3HaHb 3400yBadiB BUIIOI OCBITH 3a pe3y/lbTaTaMU BHUBYEHHS

HaBYAILHOI JUCHUILIIHA

Cyma 0aJiB 3a Bci BUIHn Oninka 3a OuniHka 32 HAIIIOHAJILHOIO HIKAJIOI0
HAaBYAJIbHOI AiSIJILHOCTI IKAJIOI0
EKTC
90-100 A Bigminzo
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82-89 B Jlyxxe nobpe

74-81 C JloOpe

64-73 D 3a10BIIILHO

60-63 E 3a10BUIBHO JOCTATHHO

35-59 FX He3anoBibHO 3 MOXKIIMBICTIO ITOBTOPHOT'O
CKJIaJaHHsA

0-34 F He3anoBinbHO 3 000B’SI3KOBUM MTOBTOPHUM

BHUBUYEHHSIM HABYAIBHOI JUCIUILTIHU

w N

Po3ain 6. InpopmaniiiHi axepesa

Foundations of Robotics. A Multidisciplinary Approach with Python and ROS. URL:
https://link.springer.com/book/10.1007/978-981-19-1983-1

Steven M. LaValle. Planning Algorithms. URL.: https://lavalle.pl/planning/book.html
Po3pobka Ta anamiz amroputmiB. ucranuiiinuii kypc / Yximamaui Komosa O.I1.,
[apkyma C.B. Pexwum nocrymy: http://el.puet.edu.ua

Hands-On Genetic Algorithms with Python: Apply genetic algorithms to solve real-world
Al and machine learning problems by Eyal Wirsansky, Edition 2, 2024

Kypakocekuit B.HO TexHomorii cTBOpeHHsI 1HTepHeTYy peueir. Komm torepuuit
npaktukyM. HaBuanbauii nocionuk [Enexkrponnuit pecype] / b. FO. Xypakosckuii, H.B.
®enopona, €.B. I'aBpuiko, 1. O. 3enis, // KIII im. Irops Cikopcbkoro. — 2021. — 128 c.
URL: https://ela.kpi.ua/handle/123456789/46169

I'opoxoBarcekuii B. O. MeTtoau 1HTENEKTyaJlbHOIO aHajizy Ta OOpOOJEeHHS JaHHX :
HaBu. noci0. / B. O.'opoxoBarcbkuid, I. C. TBopomienko ; M-Bo OCBITH 1 HAyKU YKpaiHH,
XapkiB. Hal. yH-T pafmioenekTpoHiku. — XapkiB : XHVYPE, 2021. — 92 c. URL:
https://openarchive.nure.ua/handle/document/15868

Mockanenko B.B. Mogeini 1 METOIM 1HTENEKTYyaIbHOTO aHajli3y 0araTOBUMIPHUX JTaHUX
3a YMOB amnpiopHoi HeBU3HaueHOCTi : MoHorpadis / B. B. Mockanenko. — Cymu :
CyMcbKuii JE€pKAaBHUU YHIBEpPCHUTET, 2020. — 184 C. URL:
https://essuir.sumdu.edu.ua/bitstream-
download/123456789/77692/3/Moskalenko_analiz_danykh.pdf

Hosigauk Node-RED 3 enementamu omucy JavaScript, JSON, JSONata /Ilepexnanay -
Onekcanap ITynena. 2020. [EnexTpoHHMit pecypc] - URL:
https://github.com/pupenasan/NodeREDGuidUKR .

Yepuenko O.0., IN'apkyma C.B., Komosa O.11. (2024) Anani3 anroputmiB po3B’sI3yBaHHS
YMOBHOI 3a/laul oNTUMI3aIli ApOOOBO-IIHINHOI MINKOBOT (PYHKIII HAa MHOXHUHI
po3MimeHb. // BicHuk KpeMeHuylbKOro HallOHAJIBHOTO YHIBEPCUTETY I1MEHI
M.Octporpancskoro, 2024.

10.0OmpxoBchka, O. B., Komosa, O. II., T'apkyma, C. B., & Typ, B. M. (2024).

TEOPETHYHI OLTHKU CKJIAJJHOCTI AJITOPUTMIB ITEPALIIMHNX METO/IIB
TUITY BPAYHA-POBIHCOH JUIA PO3B’S3YBAHHA KOMBIHATOPHUX
OIITUMIBAIIIMHNX 3AJIAY ITPOBOI'O THITY. TaBpiiickknii HAYKOBHIi BiCHUK.
Cepist: Texniuni Haykw, (3), 51-61. https://doi.org/10.32782/tnv-tech.2024.3.6

11.Yepuenko O.0O. ANTopuT™M METOMy TIJOK Ta MEX JIJIi PO3B’SI3yBaHHS ONTHUMI3alliiiHUX

3a1a4 3 ApOOOBO-JIHIMHOK LIIBOBOIO (YHKUIEH Ta JOIATKOBUMH KOMOIHATOPHHMH
oomexxennsmu / Oxcana YEPHEHKO, Onena OJIbXOBCBKA, 0piit OJIEKCIMYVYK,
Tersna ITAP®BOHOBA, Oxkcana OPIXIBCBKA. - // Information Technology:

16


https://link.springer.com/book/10.1007/978-981-19-1983-1
https://lavalle.pl/planning/book.html
http://el.puet.edu.ua/
https://ela.kpi.ua/handle/123456789/46169
https://openarchive.nure.ua/handle/document/15868
https://essuir.sumdu.edu.ua/bitstream-download/123456789/77692/3/Moskalenko_analiz_danykh.pdf
https://essuir.sumdu.edu.ua/bitstream-download/123456789/77692/3/Moskalenko_analiz_danykh.pdf
https://github.com/pupenasan/NodeREDGuidUKR

Computer Science, Software Engineering and Cyber Security. Bum. 2, 2019. — C. 79-84.

12.Mykyta  Moshenchenko, Bohdan Zhurakovskyi, Vadym Poltorak, Andrii
Bondarchuk,and Nataliia KorshunOptimization Algorithms of Smart City Wireless
Sensor Network Control // Cybersecurity Providing in Information and
Telecommunication Systems, October 26, 2021, Kyiv, Ukraine Enextponnuii pecypc] -
URL.:
https://elibrary.kubg.edu.ua/id/eprint/41872/1/N_Korshun_CPITS 2021 2 FITM.pdf

13.KoMOiHAaTOpHI aIrOpUTMHU MIATPUMKH MPUAHATTS yupaBiiHcbkux pimens / I.I1. JloHels,
B.A. Ilenenses, O.M. Tpodumuyk // Tonosiai Hamionaneroi akagemii Hayk YkpaiHu. -
2014. - Ne 11.. - C. 33-309.

JlomatkoBi iHGOpMarIiitHi JKepena

14.ROS2 Robotics Developer Course - Using ROS2 In Python. URL:
https://ua.udemy.com/course/ros2-robotics-developer-course-using-ros2-in-python/

15.ROS2 Nav2 [Navigation 2 Stack] - with SLAM and Navigation. URL:
https://ua.udemy.com/course/ros2-nav2-stack/

16.ROS2 for Beginners Level 2 - TF | URDF | RViz | Gazebo. URL
https://ua.udemy.com/course/ros2-tf-urdf-rviz-gazebo/

17.R0OS2 for Beginners Level 3 - Advanced Concepts. URL
https://ua.udemy.com/course/ros2-advanced-core-concepts/

18.Robot Builder's Bonanza, 4th Edition 4th Edition, Kindle Edition

19.Richard S. Sutton, Andrew G. Barto. Reinforcement Learning, second edition: An
Introduction (Adaptive Computation and Machine Learning series) Kindle Edition

20.Khaled Salah Mohamed New Frontiers in Cryptography: Quantum, Blockchain,
Lightweight, Chaotic and DNA"

21.Jonathan Katz and Yehuda Lindell. Introduction to Modern Cryptography"

Po3aia 7. Ilporpamne 3a6e3neuyeHHsI HABYAJIbHOI M CIMILTIHA

o IlepconanbHuii KoM t0Tep a00 HOYTOYK 31 CTAIUM JOCTYIIOM J0 Mepexi [HTepHeT.

o Cucrema nucranniitnoro HaBuanHs [IYET Ta #ioro 3acobu Bijeo-koH(epeHIl 3B’ 13Ky,
nuctaHiiaui kypce 3 OK «Po3poOka Ta aHasi3 alropuTMIB».

o [lponykrtu, mporpamu ta ciayxx6u Microsoft,
o Python Ta Heo6xiani 6i16mioTexu, C++
o Inctpyment NODE RED, JavaScript, Java
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