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PeKBi3nTK HaB4YaNbHOI AUCLUNAIHU

Apyeauli (mazicmepcokuli)

12 |HgpopmayiliHi mexHonoezii

121 IHxmeHepia npoepamHozo 3abe3rneyeHHs,
123 Komn’tomepHa iHxceHepis

IHMceHepia npo2pamHo20 3ab6e3neyeHHA KOMI'tomepHUX cucmem,
Komn’romepHi cucmemu ma mepexci
Bubipkosa

OyHa (deHHa)

1 Kypc, secHAHuUl cemecmp

4 kpedumis EKTC

ExkzameH

Jlekyiti 14 (28 200uH), /labopamopHi po6omu -18 200uH, CamocmiliHa poboma
cmydeHmis — 99 200uH, MKP

YKpaiHcoka/AHenilicbka
NeKkTop: acucmeHm Kagheopu ob4ucaosanbHoi mexHiku, Kouypa tOpili

KepiBHUKa Kypcy /
BUKNagadiB

lMempoesudy, iuriy.kochura@gmail.com

NabopaTtopHi: acucmeHm Kagedpu obyucaosanoHoi mexHiku, Kovypa tOpili
lMemposudy, iuriy.kochura@gmail.com

Po3amiweHHA Kypcy https://courses-cs-kpi.github.io/pd-22sp/

Mporpama HaB4YaNAbHOI AUCLUNAIHU

1. Onuc HaBYaNbHOI AUCUMNNIHMK, iT MeTa, NpegMmeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA

Y pamkax yboao Kypcy mu bydemo suguamu AK npo2pamysamu napanesnbHi ma po3noodineHi
064ucnt08anbHI cucmemMmu ma cmeoprosamu npozpamu, AKki 6 80a100inu:

*  BucoKor npodykmusHicmio ma eHepaoedekmueHicmio;
*  @yHKyioHanbHicMo ma macwmabosaHicmio.

HasyanbHa mema

* 3’acysamu OCHOBHI 8IOMIHHOCMI MiXt 1ameHmMHuUMU npucmpoamu (adpa CPU) ma nponyckHUmu
npucmposmu (a0pa GPU);

*  3po3ymimu, YoMy HAUKpaAWwi npo2pamu-rnepemoxcui ece yacmiwie 8UKOPUCMO8YHOMb Mpucmpoi
06ox murnis.

Jducyunnina  “TexHonoeii  po3nodineHux  obyucneHsv”  3abe3neyye  HAcmMynHi  MPo2pPAMHI
KomnemeHmMHocmi i npo2pamHi pesyssmamu ocsimHbeo-rpogpecitiHoi npoepamu (Or1M1): ®K10, MMPH21
(3a cneuiansvHicmio 121) ma ®K11, MPH6 (3a cneuianeHicmio 123).

2. MpepekBi3uTH Ta NOCTPEKBI3UTU AUCLUNANIHU (MicLie B CTPYKTYPHO-NOriYHiA cxemi HaBYaHHA 3a
BiANOBiIAHOIO OCBITHLOIO NPOrpamoto)

L1149 npoxodxceHHA 4b0o2o Kypcy nompibHo 80s100imu HACMYNHUMU HABUYKAMU:

1. bazosuli piseHb 80/100iHHA AHeNiliCbKO MOBOIO He Huxc4ye A2,
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2. bazosi 3HaHHA C/C++ ma Python: munu 0aHux, YuKnAu, yMmosuU, pyHKUil ma MaHinynauii 3 macusom.
3. 06izHaHicmb 3 NumPy, 8karoYaroyu 8UKOpUCMAHHA ndarrays ma ufuncs.

3. 3micT HaBYaNIbHOI AUCUUNAIHN
1. Bcmyn 0o 2emepo2eHH020 napasnesbHo20 Mpo2pamy8aHHA
2. Bcmyn 0o CUDA C
3. Modenb napanenizmy CUDA
4. Modenb nam'ami ma n0Kanb6HiCMb
5. EchekmusHicmb 8UKOHAHHSA MOMOKY
6. [MpodykmusHicme docmyny 00 nam'ami
7. lLla6aoHu napanenbHux 064YucieHs
8. GPU Ak yacmuHa apximekmypu K
9. EdhbekmusHa nepedayva 0aHUX xocm-npucmpil
10. Mooenb npoepamysaHHs MPI
11. CUDA Python 3 sukopucmaHHAM Numba
12. 3anyck a0pa Ha KinbKox epaghiyHUX npoyecopax

13. MpucKkopeHHA 000amKig 3a 00MOMO20 KOHKYPEHMHUX MOMOKI8

4. HaBuanbHi matepianu Ta pecypcu
basosa:

1. David Kirk and Wen-mei W. Hwu (2017). Programming massively parallel processors: a hands-on
approach, 3rd Edition.

2. Robert (Bob) Robey and Yuliana (Yulie) Zamora (2021). Parallel and High Performance Computing.

3. TexHonoeii po3nodineHux obuyucneHb. IHCMpyKuii 018 8UKOHAHHA nabopamopHux pobim. Hasu.
nocibHuk 0na 3006ysavie cmyneHAa mMazicmp 3a crneyiansHicmio 123 «Komn’tomepHi cucmemu ma
mepexi» / lopdieHko 0. — K.: KTl im. l2zopa Cikopcbkozo, 2022. — 20c. [ EnekmpoHHuli pecypc], http://
comsys.kpi.ua

HaBuyanbHUI KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNNIHKU (OCBITHDOrO KOMNOHEHTA)

JeKuinHi 3aHATTA

No . Kinbkicts
Ha3Ba sekiiii Ta nepenik OCHOBHUX IMUTaHb
JEKIIi1 ayJl. TOJUH
1 Bcmyn do 2zemepoz2eHH020 NapanenbHo20 NPo2PamMyeaHHsA 2
2 Bcmyn do CUDA C 4
3 Modeno napanenizmy CUDA 2



https://www.amazon.com/Programming-Massively-Parallel-Processors-Hands/dp/0128119861/ref%3Dsr_1_fkmr0_2?crid=2YR2Y8FMYMZRB&keywords=Programming%2BMassively%2BParallel%2BProcessors%3A%2BA%2BHands-on%2BApproach%2B3rd%2BEdition&qid=1643962972&s=books&sprefix=programming%2Bmassively%2Bparallel%2Bprocessors%2Ba%2Bhands-on%2Bapproach%2B3rd%2Bedition%2B%2Cstripbooks-intl-ship%2C171&sr=1-2-fkmr0
https://www.amazon.com/Programming-Massively-Parallel-Processors-Hands/dp/0128119861/ref%3Dsr_1_fkmr0_2?crid=2YR2Y8FMYMZRB&keywords=Programming%2BMassively%2BParallel%2BProcessors%3A%2BA%2BHands-on%2BApproach%2B3rd%2BEdition&qid=1643962972&s=books&sprefix=programming%2Bmassively%2Bparallel%2Bprocessors%2Ba%2Bhands-on%2Bapproach%2B3rd%2Bedition%2B%2Cstripbooks-intl-ship%2C171&sr=1-2-fkmr0
https://livebook.manning.com/book/parallel-and-high-performance-computing/chapter-1/69

4 Modenb nam'ami ma nokanbHicmeo 2
5 EchekmueHicmob BUKOHAHHA NOMOKY 2
6 MpodykmueHicmb docmyny do nam'ami 2
7 LLla6bnoru napanenvHux ob4ucneHb 2
8 GPU Ak yacmuHa apximekmypu K 2
9 E¢pekmueHa nepedaya daHux xocm-npucmpiii 2
10 Modeno npozpamysaHHs MPI 2
11 CUDA Python 3 eukopucmarHam Numba 2
12 3anyck A0pa Ha KinbKox 2pagiyHux npoyecopax 2
13 MpuckopeHHa 000amkie 3a A0MNOMO20t0 KOHKYpPeHMHUX NoOMokKie 2
Pazom: 28
JlabopamopHi/npakmuyHi pobomu
. . KinekicTs
Ne 3/m Hasga 1abopatopHOi/IpakTHIHOT pOOOTH
ayJl. TOAUH
1 6
OcHoesu npuckopeHux ob4yucneHo 3 CUDA C/C++
2 OcHosu npuckopeHux ob4yucneHo 3 CUDA Python 4
3 MacwmabyeaHHAa poboyux HABAHMAMEHb HA  KinbKoOX 4
2paghiyHUX npoyecopax
4 MpucKkopeHHs 0o0amkKie 3a 00NMNOMO20t0 KOHKYPEeHMHUX MoOMmokKie 4
Pa3zom: 18

6. CamocrTiiiHa poboTa cTyaeHTa

- NigroToBKa A0 NeKLil
- NigroToBKa 40 NPAKTUYHUX 3aHATL
- NiAroToBKa A0 3aNiKy



https://ykochura.github.io/ac-kpi/labs/lab1.pdf

MoniTnKa Ta KOHTPONb
7. MNoniTMKa HaBYaNbHOI gUcUUNiHK (OCBITHBOrO KOMMOHEHTA)

Bu moxeme o06z2080ptosamu  3a800HHA  NPAKMUYHUX pobim y epynax. QOOHAK, KOM(EH
cmyodeHm/cmydeHmKa MosuHeH/Nos8uUHHA nidzomysamu po3e8’A3Kku 3a80aHb camocmiliHo. [1i0 yac
MPoxo0xeHHA Yybo2o Kypcy Bu 30608°s3aHi dompumysamuce Kodekc uecmi Kll im. lzopsa CikopcbKkoz2o
ma yci HacmynHi npasuna:

1. KoxceH 3 Bac nosuHeH 8i0npasaamu Ha repesipKy 8/710CHO 8UKOHAHY pobomy. BUKOPUCMAHHA YyHUux
po3e’askie abo npoepamHo20 KOOy i npedcmasseHHs iX 3a c80i HANPAUtO8AHHA € naaziamom ma
ceplio3HUM NopyweHHAM OCHOBHUX aKkademMiyHuUx cmaHoapmie.

2. Bu He noB8uUHHI dinumucs c80iMu p0o38°’A3KamMu 3 [HWUMU cmyOeHmamu, a MaxKoxc npocumu iHuWux
dinumucsa ceoimu po3zs’sazkamu 3 Bamu.

3. Akw0 Bu ompumyeanu donomozy y supiuieHHi neeHo2o 3a80aHHSA, Bu maeme 3a3Ha4yumu ue y 38imi,
a came: 8i0 K020 ma AKy A0Nomoay ompumaru.

8. BuAM KOHTPONIO Ta peiTUHroBa CUCTEMA OLiHIOBaHHA pe3yabTaTiB HaByaHHA (PCO)

MomoyHuli KoHmponoe: MKP

KaneHdapHuli KOHMpPOosb: Nposadumscs 08i4i HO cemecmp K MOHIMOPUH2 MOMOYH020 CMAHy
BUKOHAHHSA 8UMOR cuaabycy.

Cemecmpoguli KOHMPOsb: 301K

Cucrema OI[IHIOBaHHS

40%  Ilpakruuni 3asnanus (10% koxue)
10%  Konrposbua

20% Ceminap

30% Bauik

Basxksmso! YMoBa JI0IyCKY /10 CeMECTPOBOro KOHTPOJIIO (3aiiiky):

[IpakTuuni 3asganns + [Ipoexr > 42%

Ikasa ouinok KIII im. Irops Cikopcebkoro:

A = 95-100 Bigminzo

B = 85-94 Hyxke nobpe
C= 7584 obpe

D = 65-74 3a/10B1/1bHO

E = 60-64 HocrarHbo

F < 60 HeszasosinbHO
Fx < 42 Heonymennii

[lopymenns Kojiekey decti  YcyHeHH

9. [Jdopaartkosa iHpopmau,if 3 AucuMnAiHM (OCBITHBOro KOMMOHEHTA)

*  MOM(IUBICMb 30PAXY8AHHA cepmuikamis rnpoxooOxceHHa OUCMAaHUilHUX Yu OHAAUH Kypcie 3a
8i0M0BIOHOH MeMamuKoro;



Po6ouy nporpamy HaB4YanbHOI AucumnaiHm (cnnabyc):
CKnaB acucTeHT Kadeapu obuncatoBanbHoi TexHikK, Kouypa HO. M.
YxBaneHo Kadeapoto obumncaoBanbHoi TexHiku (npoTtokon Ne 10 Big 25.05.2022)

MoroaskeHo MeToanyHoo Komicieto paKkynbTeTy iHpopMaTUKKM Ta 0BUMCtOBaNbHOI TeXHIKKM (npoTokon Ne 10 Big,
09.06.2022)



