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PiBenb BUIIIOT OCBITH — nepuiuii (6axanaepcoKuit)
lany3s 3nanb: 12 «Iugpopmaniiini mexuonoziiy
CuneuianbHictb: 122 «Komn’tomephi nayku»
OcBiTHbO-nIpOodeciiina nporpama «Komn’romepni nayxuy
KinbkicTs kpeauTiB — 4
Pik minroroBkm, cemectp — 4 pik, 7 cemecmp
KoMmnoHeHT 0CBITHLOI MporpamMu: 0606’a3ko6a
MogBa BUKJIAJAHHS: YKPAiHCbKA

Onuc TMCHUILTIHA

[lix yac po3BUTKY MPOIECOPiB UIsi OOYHMCIIOBAIBLHUX MAIIMH OyJa0 JOCATHYTO (i3HUYHUX
rpaHulpb 30UIbIICHHS iX 4YacTOTH. ToMy B OCTAaHHE JECATHIITTS CTPIMKO 3pOCTa€ KIUIbKICTh Ta
HIBUJIKUMU TEMITAMH PO3BHBAIOTHCS TEXHOJIOTIT PO3IOIUIEHUX Ta MapaieibHUX 00UNCIIEHb.

[Iporpama guctumuriau « TexHOIOTIST PO3MOAITICHUX Ta MapajeIbHUX OOYMUCIEHB» BIIHOCHUTHCS
JI0 TUCIUILIIH MpodeciitHOT MiITOTOBKM Ta CKJIAJeHa BiMOBIHO 10 OCBITHBO-TIPOdeciiiHOT TporpamMu
«Komr’toTepHi Haykn» nepuoro (6akajiaBpcbKOro) piBHs BUIIIOT OCBITH.

Mixknaucuuniinapai 3B’SI3KM: OCBITHS KOMIIOHEHTa «TeXHONOTris pO3MOAIIEHUX Ta
napajieIbHUX OOYMCIIEHB» € CKJIaJ0BOI YAaCTHHOIO LMKIY MpodeciiHOi MiAroToBKH A 3100yBaviB
OCBITHBO-TIpodeciiiHoi mporpamu «Komm’roTepHi Hayku» mepiioro (0akajJaBpChKOTO) PIBHS BHIOL
OCBITH. BUBYEHHs IUCIUIUIIHK Tependadae HasBHICTh CHCTEMAaTMYHUX Ta TPYHTOBHUX 3HaHb 13
CYMDKHUX KypciB — «IIporpamyBaHHs», K ATTOPUTMH Ta CTPYKTYPU JAHUX.

BuMoru 110 3HaHb Ta yMiHb BU3HAUAIOTHCS TATy3€BUMH CTAaHAApPTaMH BUILOI OCBITH YKpaiHH.

IIpeaMeToM BHBYEHHSI OCBITHHOI KOMIMOHEHTH «TE€XHOJIOTiS PO3MOMIICHUX Ta TMapajebHUX
00YHCIICHB» € OCHOBHI MOHSITTA MapajelbHUX CHCTEM, BCTYI 0 MapalelbHUX CHUCTEM, TOIOJOTII Ta
BUJM TApajieIbHUX CHUCTEM, CUCTEMH 3 3arajbHOIO MaM’ATTIO, CUCTEMH 3 PO3MOIUICHOI0 HaM sTTIO,
rpadiuHi mporecopu, MporpaMHi 3acoOu peatizallii Ta JOCTIDKEHHS MapaeTbHUX 00UNCITIOBATBHIX
cucteM Ha Python Ta 6i6miotex Threading, Multiprocessing Ta MPI4Py.

MeTto10 BHBYEHHSI OCBiTHHOI KOMIOHEHTH «TeXHONOTiS PO3MOAIIEHUX Ta MapaieIbHUX
obuucieHb» € popMyBaHHS HEOOXITHOTO PIBHS TEOPETUYHOI 1 MPAKTUYHOI MiATOTOBKU CTYAEHTIB IS
IpPaMOTHOTO BHUKOPHUCTAaHHS HUMH 3HaHb OCHOB NapajlebHUX Ta PO3MOAUICHUX OOYMCICHb NpHU
OCBOEHHI CYMDKHUX TUCHHUIUIIH Ta y MailOyTHIiH nmpodeciiHiil AISUTBHOCTI, a TAKOX GopMyBaHHS 3HAHB
JUis  opraHizainii e(eKTHUBHOrO pO3B‘SA3KY BEJIMKMX 3a/ladi Ha KOMII‘IOTEepax 3 MapajielbHOI0
apXiTEeKTypoIO.

OCHOBHUMM  3aBJaHHAIMH OCBiTHHOI KOMIOHEHTH «TeXHOIOTisS pO3MONIICHUX Ta
napajelbHUX OOUHCIIeHb» €. HaOyTTs TCOPETUYHHUX 1 MPAKTUYHHX 3HAHb B 00JaCTI PO3MOAUICHUX Ta
napajieIbHIUX 00YHCIIeHb, OBOJOAIHHS KOHLEMIIIMUA Cy4aCHOTO MPOTpaMyBaHHSA B paMKaxX MapagurMm
napajenbHOro Ta PO3MOAUIEHOro mporpamyBaHHS. OCHOBY BMBUEHHS KypCy CKJIAQJAIOTh MiIXOIU 10
porpamMyBaHHs B 0araTONOTOKOBHX CHCTEMax, PO3MOMIICHHX CHUCTEMax, CHUCTEMaxX CHHXPOHHUX
napajelbHIUX PO3PAaXyHKIB, PO3MISAAIOTHCS MPOOJIEMH CYMICHOI POOOTH TMPOIECIB MapajeabHOL
mporpaMu Ta iX cHHXpoHi3amii. Peamizamisi mapanenbHUX MPOLECIB 3 BHUKOPHUCTAHHAM CYYacHHX
Python-6i6miorex Threading, Multiprocessing Ta MPI4Py 11t po3noninenux o04ncieHs.
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HaBuaabHHIT KOHTEHT

Jlexmii
Ne Hasga i 3micT Temu K-cts
TOJL.
Mera, 3a/1a4i Ta il mapanenbHoi 00pooku nanux. [IpuHnunm nodynoBu
1 | mapanenbHUX CTPYKTYp oOuMCIIOBaIbHUX cucTeM. CiocoOu po3napaneatoBaHHs Ta 2
oprasisairisi 004UCICHb Y 0araTompoLEeCOPHUX CHCTEMAX.
) [Tpuknaau napanenbHux oburcaoBanbHuX cucteM. Cynepkomm'totepu. Kinacrepu. )
Knacudbikaliiss 004HCIIOBAIBHUX CUCTEM. MyIbTHIIpOLIECOPH. MYIIETHKOMITIOTEPH
3akoH Amaana. Mepexxuuit 3akoH Amaana. Kiacudikaris 6aratonpornecopHux
3 | cucrem. Kimacu Gararomponecopuux cuctem. TexHiuHa peanizaris 4
OararonpolecopHux cucreM. CucTeMH 3 MAaCOBUM Hapasieai3MoM.
MonentoBaHHsI mapajielbHUX aITOPUTMIB. AJITOPUTM 1 oro nipeactaieHds. Dopmu
3anucy anroputmy. I'pad anropurmy. Toronoriune copryBanHs. Mozenb 004HCICHb
4 | y Bunmsiai rpada «omnepatii—ornepanan». Mojenb napajieabHOro ajiropuTmy. 4
[Toxa3HukH e(heKTUBHOCTI MapajieabHOro anropuTMy. Mozesnb napaaeiabHOro
nporpaMmyBaHHs. Po3po0Oka mapaneabHuX aaropuTMiB. I1poekTyBaHHS KOMYHIKAITiH.
[TapanensHi yucenpHi anroputMu. OOUHUCICHHS CYM MOCIHIJOBHOCTI YUCIIOBHX
5 | 3HaueHb. MHoOXeHHS MaTpuIll Ha BeKTop. MarpuuyHe MHOeHHs. [lapanensHi MeTonu 4
po3B’s3anns CJIAP. MakpoonepauiiHuil aHai3 anropuTMiB po3B'si3aHHsI 3a/1ay.
Opraumsaiist napajieirizMy Ha OCHOBI PO3NOAITY JaHUX.
[TapanensHi Ta MepeXHI TEXHOJOTI PO3B’A3aHHS 3374 JIHIHOTO MPOTpaMyBaHHS.
6 OcHoBu Metony. Meton npsiMoro niepedopy NpH po3B’s3aHHI 3a1a4 JiHIHHOTO 4
nporpamyBaHHs. [lapanenbsHuii anamor «cuMmIiekc-merony». [lapanensne
pO3B’sI3aHH 3aJa4i LIJOYHCEILHOr0 JIHIHHOr0 IPOorpaMyBaHHs.
[TapanensHe nporpamyBanHs B Python. OcHoBHM poOoTH 3 MporiecamMu Ta MOTOKaMHU.
Crannaprhi 616miorexu threading Ta multiprocessing. BiiMiHHOCTI Mk IOTOKaMu i
7 | mpouecamu B Python (GIL). Bukopucranus myny nporecis (Pool) mst 4
po3napanentoBanHsa oounciaeHsb. [Ipukinaan napaneabHOro 0OUHUCICHHS: YUCIOBUX
CYM, MOJICITIOBAaHHSI 3a/1a4 i3 BEJIMKUM HaBaHTAKCHHSIM Ta iH.
Posnonineni oouncnenns B Python. MPI4Py Ta cyuachi ¢peiimBopku. biGnioreka
mpidpy sik ooroptka Hag MPI nns Python. ba3ogi onepaii: HajcuianHs/OTpuMaHHS
8 | moBimomiieHb, KOJEKTHUBHI onepauii (broadcast, scatter, gather). Ilpuknanu oominy 4
JaHUMH MK IporecaMu y kiactepi. CydacHi alnbTepHATUBU AJIs PO3NOAUIEHUX 3a]1a4
1 poOOTH 3 BEJIMKUMU JTAHUMH.
Bceboro 28
JlaboparopHi poGoTn
Ne Hasga po6otu Keetb | oy
TOJI.
1 | Cnocobu posnapasentoBaHHs Ta OpraHizailisi 00YMCIICHb. 2 I1K
2 | KepyBanusi 00’ekramu Ta nmotokamu y Python. 2 ITK
3 [TapanenbHi anropuT™MH COpTyBaHHA. bylib0alkoBe COpTyBaHHs, COPTYBaHHS 4 K
Ilemna, mBUAKE COPTYBAHHS.
4 | IlapanensHa peaizaiis aroputMiB po3B’s3anus CJIAP. 4 I1K
5 Po3B’s13anHs 3a1au Ha rpadax ([elikcrpa, ®noiina, [Ipima) napanensuumMu 4 K
METOJIaMHU.
6 OcHoOBM KJIacTepHOro nporpamyBaHHs. Bukopucranus texnomnorii MPI y 4 K
Python. bibaioTexa mpidpy.
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7 | IlporpamyBanns Ha rpadiyaux nporecopax. CUDA ta OpenCL y Python. 4 I1K
Grid Ta BeO-TexHosorii. PoOora 3 BiggaJieHUMY OOYUCIIEHHIMU Ta BUKJIUK

8 4 IIK
o0uncIoBaIbHKX 3a1a4d yepe3 API.
Bcroro 28

@®opMyBaHHA NPOrPAMHHX KOMIIETEHTHOCTEH

Inagekc B
MaTpuui IIporpamMHi KOMIIOHEHTH
OIII1
®K9 3n1aTHICTB peani3yBaTh OaraTopiBHEBY OOYMCITIOBAIBHY MOJIENIb Ha OCHOBI

apXITEKTYpH KIIEHT-CEPBEP, BKIIOYA0UN 0a3u JaHUX, 3HAHb 1 CXOBHIIA JIAHUX,
BHKOHYBAaTH PO3MOALICHY 00pOOKY BEIMKUX HAOOPIB JaHUX HA KJIacTepax
CTaHJAPTHHUX CEpPBEPIB IS 3a0€3MEeUCHHsI O0UUCITIOBATIBHUX MOTPEO KOPUCTYBAUIB, y
TOMY YHCJI HA XMapHUX CepBicax.

ITPH10 BukopucToByBaTtu iHCTpyMEHTaIIbHI 3aC00M PO3POOKH KIIIEHTCEPBEPHUX
3aCTOCYBaHb, IPOEKTYBAaTH KOHLENTYaJIbHi, TOT14HI Ta (pi3uuHi Moneni 0a3 JaHux,
PO3POOIATH Ta ONTHMI3yBaTH 3aITUTH JI0 HUX, CTBOPIOBATH PO3IMOAUICHI 0231 TaHUX,
CXOBHILIA Ta BITPUHU JaHUX, 0a3u 3HaHb, y TOMY YHCIi HA XMapHHUX CepBicax, i3
3aCTOCYBaHHSIM MOB BEO-IIPOrpaMyBaHHSI.

IMoaiTuka oOiHIOBAHHSA

IMoaiTuka mono neanaiiHiB Ta nepeckyaagaHHsi: PoOoTu, sKi 374a0ThCS 13 HOPYLICHHSIM
TEpMiHIB 0€3 MOBaXHUX MPUYMH, OLIHIOIOTHCS Ha HIXKYY OLIHKY (75% BiJl MOXKJIMBOT MaKCUMAaJIbHOI
KUTBKOCTI OatiB 3a B IisuibHOCTI OaniB). IlepecknamaHHs MOmyJiB BiOyBaeThCS 3a HASBHOCTI
MOBAXXHUX MPUYMH (HAIPUKIIAJ, JIIKapHIHUN).

IMoniTuka mono axkaaemiuHoi goOpodecHocTi: CrnucyBaHHS MiJ 4Yac KOHTPOJIBHHUX pPOOIT
3a00poHeH] (B T.4. 13 BHUKOPUCTAaHHSM MOOITBHUX JeBaiiCciB). MoOUIBHI MPUCTPOI JO3BOISETHCS
BUKOPHCTOBYBATH JIMIIE MiJ Yac OH-JAaiiH TECTyBaHHS Ta INTOTOBKH NMPAKTHYHUX 3aBIaHb IIiJ] 9ac
3aHATTSL.

IoniTnka mono BiaBinyBanus: BigBigyBaHHsA 3aHATh € OOOB’S3KOBUM KOMIIOHEHTOM
OLIIHIOBaHHS. 3a O00’€KTUBHUX INPHUYMH (HANpUKIAL, XBOpoOa, MpaleBlalITyBaHHS, MIKHApOJIHE
CTa)XyBaHHS) HaBUYAHHS MOYKE Bi/IOyBaTUCh B OH-JIaiiH ()OPMI 3a MOTOKEHHSM 13 BEIyYUM BUKJIaa4eM

Kypcy.
OninoBaHHA

VYCHiHICTh CTYACHTA OLIHIOEThCS HIIIXOM IPOBEACHHS TOTOYHOT'O Ta MiICYMKOBOTO KOHTPOIIIO.

MakcuManbpHa KUTBKICTH OaiiB 3 JUCHMIUTIHA «TeXHONOTis PO3MOMUICHUX Ta MapaielbHUX
OOUHCIIeHb», Ky MOXKE€ OTPUMATH CTYACHT IPOTATOM CEMECTpy 3a BCl BUAM poOoTH, craHOBUTH 100,
npu npomy 50 OanmiB 3a pe3yapraTaMHd IOTOYHOTO OILiHIOBaHHSA, Ta S50 — 3a pesynpratamu
€K3aMeHaliHOro KOHTPOJIO.

Pe3ynbrari MOTOYHOI0 KOHTPOJIO OLIHIOIOTHCS 32 YOTUPUOATBHOIO («2», «3», «4», «5»)
mkanor. B kiHIl ceMmecTpy obuucnoerbes cepeane apudmernyne 3HaueHHs (CA3) ycix oTpUMaHUX
CTYJICHTOM OIIIHOK 3 HACTYITHUM TIEpeBEICHHAM ¥oro y 50-Tu 6anpHy mKary 3a GopMymoro:

IIK =10-CA3
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Kpurepii 10T04HOr0 OliHIOBAHHSI 3HAHb CTYIECHTIB

OniHka

Kpurtepii oriHIOBaHHS

5 («BIIMIHHOY)

Y moBHOMY 00cs131 BOJIOZI€ HABYAILHUM MarepiaioM, BUIBHO, CAMOCTIHHO Ta
ApPryMEHTOBAHO MOTO BUKJIAJIa€, TNHOOKO 1 BCEOIYHO PO3KPUBAE 3MICT,
BUKOPHCTOBYIOUM 00OB’SI3KOBY Ta JIOJATKOBY JIiTeparypy. IIpaBuibHO BUpIIUB
90% TeCTOBUX 3aBIAHb.

4 («mo0pe»)

JlocTaTHBO MMOBHO BOJIOJIi€ HABYAILHIM MaTepiaioM, OOTpYHTOBAaHO HOTO
BUKJIaJla€, B OCHOBHOMY PO3KPHBAE 3MICT 3aBJaHb, BUKOPHCTOBYIOUH 00OB’3KOBY
miTeparypy. [Ipu BuKIIagaHHi OKpEMUX UTaHb HE BUCTAYa€ JOCTATHHOI INTMOUHU
Ta apryMeHTallil, JOIyCKaIOThCS HECYTTEBI HETOYHOCTI i HE3HAYHI TIOMUJIKH.
[TpaBHILHO BUPIIIMB OUIBIIICTh TECTOBHX 3aBJIaHb.

3 («3a10BLITEHOY)

YV 1ijioMy BOJIOJIi€ HaBYAJIbHUM MaTepiajioM, BUKJIA1a€ HOro OCHOBHUI 3MICT, ajie
0e3 IMOOKOro BceOIYHOro aHai3y, OOIPyHTYBaHHS Ta apryMeHTallii,
TIOIYCKalOYH OKPEMi CyTT€BI HETOUYHOCTI Ta MOMUIKH. [IpaBUiIbHO BUPILINB
OJIN3LKO MOJIOBUHU TECTOBUX 3aBaHb.

2 («HE3aJ0BUIEHOY)

He B moBHOMY 00C$131 BOJIO/Ii€ HABYAJIbHUM MaTepianoM. Bukianae matepiain
(¢hparMeHTapHO Ta MOBEPXOBO, O€3 apryMeHTallli i 00TpyHTYBaHHS, HEIOCTATHBO
[PO3KPUBAE 3MICT TEOPETUYHUX 1 IPAKTUYHUX 3aBJaHb, JOMYCKAE CYyTTEB]

HeTouHOCTI. [IpaBuIbHO BUPIIIMB MEHIIICTh TECTOBUX 3aBIAHb.

[lepeBeneHHs MiICYMKOBUX PEUTHHTOBUX OIHOK 3 JHCUMIUIIHUA, BUPWKEHHX y Oanmax 3a
100-6anpHOIO MIKAIO0, Y OIIHKH 3a HAI[IOHAIBHOIO IIKaI0k0 Ta mkano ECTS

Ta6mung 1 — llkasna oninloBanHsa: HamionajabHa Ta ECTS

O1iHKa 3a HAllOHAJIBHOIO MIKAJIOK
Cyma OauiB 3a Bel Ouitika [ p—
B HaBYaJIbHOL ECTS T EPeHIIOBAHOTO 3aTTIKY, JUTSI 3QUTIKY
AVLIBHOCTI KYPCOBOTO MPOEKTY (POOOTH),
IPAKTHKHU
90-100 A BIZIMIHHO
82-89 B
74-81 C Robpe 3apaxoBaHO
64-73 D .
60-63 E 3aJI0BLIHHO
HE3aJJ0BLILHO HE 3apaxOBaHO 3 MOXJIUBICTIO
35-59 FX 3 MOXKJIUBICTIO TIOBTOPHOTO MMOBTOPHOTO CKJIaJJaHHS
CKJIa/IaHHS
HE3a40B1IBHO HE 3apaxoBaHO 3 000B’SI3KOBUM
0-34 F 3 000B’SI3KOBUM TTOBTOPHUM IIOBTOPHUM BUBUYEHHSIM
BUBYEHHSIM QUCHUILUTIHU IUCHAIUTIHA

o Cniiadycy TakoK roTylOThCsl MaTepiaid HABYAJIbHO-METOAUYHOI0 KOMILIEKCY:
1) HaByanpHUil KOHTEHT (PO3MIMPEHNUH TIIIAH JIEKITiH)

2) Tematuka Ta 3MiCT MPAKTUYHUX POOIT

3) 3aBmaHHs IS MACYMKOBOT pOOOTH, MUTAHHS HA iCTIAT

4) Enextponne HaBuanHs y cucteMi MOODLE (https://moodle.lnup.edu.ua/).
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