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1. Onuc HAaBYAJIBLHOI AUCIUILIIHA
«TexHO0J10Til pO3MOAiJIEHNX CHCTEM TAa NMAPAJIeJbHIUX 0049 CJIECHDb)

I'any3b 3HaHb, CHIEMiAJBHICTH, OCBITHIH CTYNIHb

["amy3b 3HaHB

[ndopmariitai TeXHOJIOT11

CoeniajpHICTh

122 — Komn’toTepHi HayKu

OcBITHIH CTYIIHB

bakanasp

XapakTepuCcTHKA HABYAJIbHOI I CHUILTIHI

Bun O060B’s13K0Ba
3arajgbpHa KUJIBKICTh TOJUH 120
Kinbkicte kpequtiB ECTS 4
KinpKkicTh 3MICTOBHUX MOAYJIIB 3
KypcoBuit npoekr

dopma KOHTPOJIIO 3anik

IHoxka3HMKHN HABYAJIBHOI JMCHUIIIHM Il JEHHOI Ta 32049HO0I GOpM HABYAHHS

neHHa (opMa HaBYaHHS 3ao4yHa ¢opma
HaBYaHHS

Pix miaroroBku 3 3
Cemectp 5
JIekmiiiHl 3aHsATTI 15 ron. 4 ron.
[IpakTryH1, CEMIHAPCHKI 3aHATTS
JlabopaTopHi 3aHATTS 30 ron. 12 ron.
CamocriiiHa poOoTa 75 ron. 74 ron.
[HauBiyanpHI 3aBIaHHS
KinbkicTh THXKHEBUX I'OOUH
JUTSI TIeHHO1 (hOpMY HaBYAHHS: 4 ron.
ayJIMTOPHUX
CaMOCTIITHO1 pOOOTH CTYyJIEHTa —




2. MeTa Ta 3aBIaHHA HABYAJIBLHOI JUCIHILIIHA

Mera: HagaHHA TEOPETUYHUX Ta MPAKTUYHUX 3HAHb 3 MOOYAOBU CKIIAIHHUX
BUCOKONPOAYKTUBHUX MapaieIbHUX Ta PO3MNOIIICHUX CUCTEM OOPOOKH TaHUX.

3aBgaHHs: TOJsArae B OTPUMaHHI HAaBUYOK CTYACHTOM 3 peajizalli CUCTEM
PO3MOAIICHUX 00’ €KTIB Ta MapajiesIbHOTO MPOrpaMyBaHHS.

VY pe3ynbTari BUBUCHHS HABYAJIBHOI TUCIUILTIHUA CTYICHT MOBUHEH

3HATH: apXITEKTypy Ta TMporpaMHEe 3a0e3MeYeHHs] BUCOKONPOTYKTUBHUX
MapajielbHUX Ta PO3MOAUICHUX OOYMCIIOBAILHUX CHUCTEM, YHCEIBHUX METOMIB 1
QITOPUTMIB JJIs TAPATICIbHUX CTPYKTYD.

BMITH: BHKOHYBaTH NapajielbHI Ta PO3MOAUICHI OOYMCICHHS, 3aCTOCOBYBATU
YHUCeNbHI METOIW 1 aJrOpUTMU ISl TapajelbHUX CTPYKTYpP, MOBH MapaneabHOTo
OporpaMyBaHHs TpuU po3poOll M ekcIulyaTamii mHapajielbHOro Ta PO3MOALIEHOrO
IPOrpaMHOro 3a0€3MeUeHHS.

HapuaJjbHa qucnuiuiina 3ade3nedye (pOpMyBaHHS PSAAY 3arajibHUX Ta
cneniaJbHuX (paxXoBHUX, MPeIMETHUX) KOMIIETEHTHOCTEN:

3araJibHi KOMIIETEHTHOCTI:

3K1. 3natHicTh 70 aOCTPpaKTHOTO MUCIICHHS, aHAJII3y Ta CUHTE3Y.

3K2. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHHUX CUTYAIISX.

3K3. 3naHHs Ta pO3yMIHHS NPEAMETHOT 001acTl Ta pO3yMIHHA MPOQPECIHHOT A1SUTBHOCTI.
3K6. 3naTHICTh BUMTHUCS 1 OBOJIO/IIBATH CyYaCHUMU 3HAHHSIMU.

3K7. 3matHiCTh 0 MOIIyKy, 0OpoOJIeHHs Ta aHali3y 1HGOpMaIli 3 pI3HUX JKEPET.
3K8. 3gaTHICTh TeHepyBaTH HOBI 1€l (KPEeaTUBHICTB).

3K9. 3narHicTh mpaIoBaTi B KOMaHI].

3K10. 3natHicTh OyTH KPUTUYHUM 1 CAMOKPUTUYHUM.

3K11. 3natHicTh npuiiMaTi OOTPYHTOBAHI1 PIllICHHS.

3K12. 3n1aTHICTh OIIHIOBATH Ta 3a0€3MeuyBaTH SKICTh BUKOHYBAHUX POOIT.

CneunianbHi (paxoBi, mpeaMeTHi) KOMIIETEHTHOCTI:

CK16. 3natHicTh peani3oByBaTH BUCOKOIMPOIYKTUBHI OOUYHMCIIEHHS Ha OCHOBI XMAapHUX
CEpBICIB 1 TEXHOJOTIH, MapajledbHUX 1 PO3MOAIIICHUX OOUYMCIEHb MNpU PO3pOOI i
eKCIUTyaTallii po3noiJIEHUX CUCTEM IapaiesibHoi 00poOku 1H(hopmMallii.

VY pe3ynabTaTi BUBUCHHS HABUYaJbHOI JUCHUIUIIHM CTYJICHT MOBUHEH IOKa3aTu
NIEBHI MPOrpamMHi pe3yJbTaTH, a caMe:

[1P17. BukoHnyBaTH mapayienabHi Ta pO3MO/IICHI 0OUYMCIICHHS, 3aCTOCOBYBAaTH UMCENbHI
METOIM Ta QITOPUTMH JJs  TapajielbHUX CTPYKTYp, MOBH MapajesibHOTOo
MporpamMyBaHHSI TpU PO3POOIIl Ta eKCIUTyaTallli MapajelbHOTO Ta PO3MOALICHOTO
MPOrPaMHOT0 3a0€3MeUEHHS.



3. IIporpama Tta cTpyKTypa HABYAJIbHOI IUCHUILTiHH

3micToBuiit Mmoayuab 1. OCHOBM napaJjieJIbHUX 00UMC/IeHb: XapaKTepUCTHKA Ta
3aCTOCYBAHHS

Tema gexkuiiiHoro 3anstra 1. Iini Ta 3agaui nmapajejJbHHUX 00YHCJIEHD.
IIpo0sieMu BUKOPUCTAHHSA NapaJjeaizmy.

OOMexeHHST MakCUMaabHOI MpOoayKTUBHOCTI ojHomnponecopuux IIK. Iloctiiina
HEOOXITHICTh PO3B’SA3KY 3adad, SKI TEePEeBUIIYIOTh MOXIHBOCTI cydacHux [IK
(mpobsieMu «BEJHMKOTO BUKJIHMKY»). HEoOXimHICTh KOJEKTHBHOTO PEKHMY PO3B’S3KY
3amad. ABTOMAaTH3AIlis YIIPABIIIHHAS PO3MOAUICHIX TEXHIYHUX CHCTEM. TeXHIYHI BUMOTH
M0 3HIDKEHHIO BapTOCTI Ta 30UIBIICHHIO HajAiitHOCTI. BigMmiHHICTH OaraTo3agadHuXx,
MapayieIbHUX 1 PO3MOIITICHUX 00YHCIIeHb. [CHyBaHHS MOCHIIOBHUX aJITOPUTMIB (3aKOH
Awmpanst). 301IbIIEHHS MNPOIYKTUBHOCTI TOCHIAOBHUX KOMIT'IOTEPIB (3akoH Mypa).
Brpatu Ha B3aemomniio Ta mepenauyy aaHux (rimore3a MiHcbkoro). Bucoka BapTicTh
napajienbHux cucteM (3akoH ['poma). «IlocniOBHICTE) ICHYIOUHX QJITOPUTMIB 1
nporpamMHoro 3a0e3nedeHHs. CKIaJHICTh PO3POOKHM mMapajeibHUX aJITOPUTMIB.
TpyaoMiCTKICTh MepEBIPKU MPABUIBLHOCTI MapajieabHUX MPOTrpam.

Tema gexkuiiiHoro 3anarra 2. Kioacudikanmis  OaratompounecopHux
00YHCIIBAJTBHUX CUCTEM. ANIAPATHI 32C00H BUCOKONPOAYKTUBHHUX 004YM CJICHb.

Knacudikauis @mina. [Totoku ganux i komana. Knacugikamis opa. CTpykTypHa
HoTaliss XokHl Ta Jlkecxoyma. AmapaTHi 3acoOM BHCOKOIPOJYKTUBHUX OOYHMCIIEHB:
0aratonpouecopHi CUCTEMHU (3 CIUIBHOIO Ta PO3MOAIICHOK HaM SITTI0, CUMETPUYHI
MynbTHOpouecopy SMP, MacuBHO-mapanenbHi KoMmm 'lOTepHi cucremu MPP),
OaratosiiepHi CHCTEMHM, KJIacTepHI cHCcTeMH, grid-cuctemu, OaraTosiiepHi rpadidHi
npouecopu. Ilpuknaan cydacHHX BHCOKONPOAYKTUBHUX OOYHMCIIOBAJIbHUX CHCTEM.
CynepkoMI’ toTepHi 00YMCITIOBaNIbHI CUCTEMU B YKpaiHi Ta CBITI.

Tema JexkuiiiHoro 3anarra 3. OuniHka edeKTHBHOCTI mNapaJieJbHUX
004HCIeHb. 3araJibHi NPUHIMIIM MO0YI0BH NMapajieJibHUX AJTOPUTMIB i Mporpam.

[Toxasnuku  edekry  posmapaieneHHs  (MPUCKOPEHHS,  MPOAYKTUBHICTB,
edexTuBHICTh). CIOCOOM OIIHKY MOKa3HUKIB. MakcumanbHa (MKOBa) MPOTYKTUBHICTb.
3anexHicTh €(PEKTUBHOCTI MapajelbHUX OOYMCICHb BiJ OCOOJMBOCTEHW amaparypu
(apxiTekTypa, KUIBKICTh MPOIECOPiB, TOIMOJOTIS KaHaIiB Tepefadi  JaHuX).
Po3napanenenns oburcieHb Ha piBHI KOMaHJ, BUpa3iB, MPOrpaMHUX MOJYJIIB, 3aj]iay.
Bubip mnapanensHoro anroputmy. Peamizaiis ajaropuT™My B BHAI TapajeibHOI
nporpamMu. JIeKOMMO3uIlis anropuTMy Ha OJIOKM, IO BUKOHYIOTHCS TMapajelbHO.
Posnonin 3amau mo mporecopax 1 OanancyBaHHs. Opranizaiis B3aemonii. IToHATTS
nporiecy. CHHXpOHI3allisl TapajelbHUX MpoIeciB: ceMadopu, M IOTEKCH, TMO/ii,
Oap’epu. Konneniiis pecypcy. B3aeMoBUKIIIOUEHHS TTapaJIelbHUX TMPOIIECIB: aJTOPUTM
Hexkepa, cemadopu [elikcrpa, MmoHiTopr BipTta. B3aemomis mapanenbHHX MPOIIECIB.
[lepenauya moOBiIOMJICHB: 4YeprH, TOMITOBI SAMUKH, MOpPTH. I[IpoGmemu B3aemoii
npoueciB. IloHATTS Tynmuka Ta yYMOBHM HOro BHHHUKHEHHs. 3amoOiraHHs TYIHKIB.
BusiBieHHs TynmuKiB 1 BIJHOBIIEHHSI CTaHy IpolieciB. bararozagaunuii pexum poOOTH
[1K stk okpeMuii BUITAIOK MapaierbHoi 00poOKH.



3micTroBuii moayan 2. Ilporpamui 3aco0um s peatizaunii nmapaJjieJibHHX
004HCICHb

Tema aexuiiinoro 3ansatrsan 4. Ilporpamui 3aco0u po3podku mnapajejbHUX
nporpam.

MoBHu mapanensHOTO NPOTpaMyBaHHS. BHKOpPHUCTaHHS CIemialli3oBaHUX MOB
napasnenbHoro mporpamyBaHHs (Occam). 3acToCyBaHHS TapajielbHUX pPO3IIUPEHb
icayrounx anroputmiuaux wMoB (HPF). IlobymoBa mapamensHOTO TPOTrpamMHOTO
3a0e3MeYeHHs] Ha OCHOBI ICHYIOYMX TOCTIOBHUX MPOrpaM 3 BUKOPHUCTAHHSM 3ac00iB
MPEIKOMIISIIT (TexHOMOT1s OpenMP). Buxopucranss TEXHOJIOTTYHUX
(iHCTpyMeHTanbHUX) O010/110TeK mMmapanensHoro mnporpamyBaHHs (6i6miorexkn MPI i
PVM). MoBu mnapajnenbHOTO MpOrpaMyBaHHS Ha OCHOBI PO3AUICHOTO TI00aIbHO-
anpecHoro mpoctopy (UPC, CAF, Chapel, X10). Texnosoris DVM 1 wmoBa
nporpamyBaHHs T++. TexHosorii po3poOku mapajnenbHUX MOporpam ais rpadiyHUX
nporecopiB (CUDA, OpenCL). Oprasnizariis nmapajgeabHUX 00YHCICHb B MATEMAaTHIHHUX
nakerax (Ha mpukianl MatLab). 3aranbHa XapakrepucTuka IpoOJIeMH TECTyBaHHS 1
BIJIJIarO/DKCHHS MapajieIbHUX MPOrpam.

Tema Jekunilinoro 3ansarra 5. Texnousorin OpenMP pas po3podku
napaJieJibHUX POrpam sl CUCTEM i3 CHIJIbHOK NaM’AATTH).

3arasibHa xapaktepuctuka craHgaprty OpenMP. CrBopeHHs mnapanienbHHUX
oOnacteii. Po3momim oOYMCIIIOBAJILHOIO HaBaHTAXKEHHS MDK IIOTOKaMu. PobOora 3
nanuMu. Cunxponizariss. DyHKIIT Ta 3MIHHI OTOYEHHS. 3arajibHa XapaKTEpHCTHKA
CepeoBUILA BUKOHAHHS.

Tema snexuilinoro 3ausaTTsa 6. Po3po0ka mapajieJbHUX NMPOrpam Jisi CHCTEM 3
PO3MOAICHOK NAM’ATTIO 3 BUKOPUCTAHHAM 0i01ioTexn MPI.

Cucrema MPI. 3arambHa xapakrepuctuka. IlinTpumka Mojemi B3aeMOIl
napajieTbHUX O00YMCIIEHb 32 JOTIOMOTOI0 Mepeadi MoBiIOMJICHb. Y IPaBIiHHA JaHUMHU.
VYrpasiinHs npoliecaMu. 3arajibHa XapaKTepUCTUKa cepeoBuIlla BUKOHaHHS. OCHOBHI
nporpamui npumituu cuctemu MPI. Tlpuknan BukopuctanHs.

Tema nexuiiiHoro 3anaTTsa /. TexHoJiorisi po3podku napajieJbHUX NMPorpam
JJISL IPOLECOPIB HOBUX APXITEKTYP.

MoxnuBi niepeBaru 004MCiIeHb Ha TpadiuHOMYy Tporecopi. 3acobu po3poOKH s
rpadiudoro mpouecopa. Buxopucranns texHosorii CUDA nns oOuucieHb Ha
rpadiuHux mnpoiecopax. Mojens mnporpamyBaHHs. Mojelb BUKOHAaHHA Ta il€papXxis
notokiB. lepapxis mam’sti. [arepdeiic nporpamyBannss CUDA. CnenudikaTtopu TuUIIIB
3MiHHUX 1 @QyHkmid. BOygoBani 3minHI. KoHQirypyBaHHS BUKOHaHHSA —sifep.
CunxpoHizailia. YTpaBlIiHHA TIaM ATTIO. 3arajbHI TPUHIUNN OOYHCICHh Ha 0asl
texHosorii CUDA. Bukopucraaas OpenCL m1s o0unciieHs Ha TpadgigyHUX Ipoliecopax.



4. CTpyKTYypa HaBYaJIbHOI AU CUHUILTiHA

HazBu 3MicTOBHX MOJTYJIiB
1 TEM

Kinexicte ronuna

neHHa Gopma

3a04Ha (hopma

BCHOI'O

J

II

120

y TOMY YHCJT

1H]T

c.p.

BCHOI'O

y TOMY YHCJII

JI I

1a6

1H]I

c.p.

1

2

3

4

5

6

7

8

9110

11

12

13

3microBuii Mmoayuab 1. OCHOBM napaJieJIbHUX 004YHMCJIeHb XapAKTEPUCTHKA Ta

3aCTOCYBAHHA

Iimi Ta 3amagi
napaieIbHUX 00YHCIICHb.
[Tpobnemu BUKOpUCTaHHS
napayesnizmy.

10

10

Knacudixkamis
0araTonpoIeCOPHUX
O0OYHCITIOBAIBHUX CHCTEM.
AmapartHi 3acobu
BHCOKOTIPOTYKTUBHUX
00YHCIIEHD.

12

12

Ominka e()eKTUBHOCTI
napaieIbHUX 00YUCIICHb.
3aranbpHi MPUHITUTTN
o0y/I0BH NapaieIbHUX
ITOPUTMIB 1 IPOTpaM

12

11

Pa3om 3a 3micToBUM
MOayJeM 2

49

6

10

33

3micToBuii MOaYJIb 3.

OcHOBH napaJieIbHUX 00YHCJICHb

ITporpamsi 3aco0u
PO3pO0OKH MapaneabHUX
porpam.

17

3

5

12

Texnomnoris OpenMP st
PO3pOOKH MapanenbHuX
Iporpam AJisi CUCTEM 13
CIUJIBHOIO ITaM’SATTIO.

13

10

Po3pobxka napanenbHux
MporpaM AJisi CUCTEM 3
PO3IOAICHOIO TaM’SITTIO 3
BUKOPHUCTAHHAM
616mioTexkn MPI.

13

10

TexHosorist po3poOku
napaieIbHUX MPorpaM JIs
MIPOIIECOPIB HOBHUX
apXxITEKTyp.

13

10

Pa3oM 3a 3micToBHM
MoayJiem 3

71

20

42

Bceboro

120

15

30

75

90

12

74




5. Temu 1aGopaTopHUX 3aHATH

Ne Hasga temu Kinbkicth
3/ TOTUH
1 | Opranizamis 6arato3agaynocti B cepenosuini OC Windows )
3a JJOTIOMOTOI0 MPOIIECIB 1 MOTOKIB.
2 | Cunxponizaiis notokiB y cepegopuiii OC Windows. 4
3 | BukopucTtanHs XMapHHUX TEXHOJIOTIN 111 0OYUCIICHb 4
4 | 3aranbHi 1 npuBatHi 3MiHHI B OpenMP. PosnapanentoBanus
mukiiB y OpenMP [lapanenbHi cekiii Ta rOHKa MOTOKIB y 5
OpenMP
5 | O3HaiioMyIeHHS 3 01610TEKaMU napajeiabHOTO 5
nporpamyBaHHs MPI
6 | AcCHHXpOHHI Ta CHHXpPOHHI mporenypu mnepemadi MPI
MOBIIOMJICHb MK  TapajejbHUMU  OOYUCTIOBATIBHUMU 5
porecamu
7 | JochmikeHHS ~ MEXaHI3MIB  KOJEKTHBHOI  B3a€EMOIi.
Peanizaiiss MmexaHi3MiB OJIOKyBaHb Ta Oap’e€piB  MIXK 5
napaJieTIbHUMHU MPOIIECaMHU.
Bceboro 30
6. Camocriiina po0oTa
No Hasa Temu KinbkicTh
3/m TOJINH
1 | MeTakoMIT'IOTHHT K BEJIMKA PO3MOJIIJIEHA CUCTEMA 10
2 | OcobimBOCTI PO3MOJUICHHS 33/1a4 1 IepeIayl JaHuX. 12
3 | [IpoBaiinepu xMapHUX MOCIYyT. XapaKTEpHI O3HAKA XMapHUX
oOuucieHb. Mojeni HalaHHs TOCTYT 3a JOTIOMOTOI0 XMapu 11
(cloud).
4 | Icropis BunukHeHHs Grid. Konnenuis Grid. 12
5 | BuzHaueHHs KpUTEpIiB ONTUMAJILHOTO PO3MIILICHHS 10
IporpamMu Ha MPOIEeCOpU MapajieTbHOTO KOMI F0Tepa
6 | Tonko3epHucTe Ta rpy003epHUCTE POIMIIIICHHS 10
napajeIbHUX MPOTPaM.
7/ | CratnuHe Ta AMHAMIYHE PO3MIIICHHS MPOTPaM Ha 10
MIPOIIECOPH MapaIeTHbHOTO KOMIT I0Tepa
Bceboro 75




7. MeToau HABYAHHSA

[Ipn BuUKIagaHHI HAaBYAJIHHOI JUCIMIUIIHU BUKOPUCTOBYIOTHCS TaKi METOIU
HaBYAHHS:
M1. Jlekuis (iHTepaKTUBHA, TPOOJIEMHA)
M2. JIabopaTopHa poboTa
M3. TIpo6iiemHe HaBUYaHHS
M4. TIpoexTHe HaBUaHHSA (1HAUBITyalIbHE, MaJli TPYIH, TPYIIOBE)

8. ®opmMH KOHTPOJIIO

[Ipn BuUKIagaHHI HABYAJIBHOI JUCHUIUIIHM BUKOPUCTOBYIOTHCA TakKl METOIU
KOHTPOJIIO:
MKI. TectyBanHs
MK?2. KoHTpoJibHE 3aBIaHHS
MK4. MeToin yCHOTO KOHTPOJIb
MKG6. 3amik

9. Po3noain 6aniB, AKi OTPUMYIOTH CTYI€HTH

KpuTepii o1iHKM BUKOHAHHSI HaBYaJIbHUX 3aBJaHb € OJTHUM 3 OCHOBHHUX CIIOCO0IB
MepeBIpPKY 3HaHb, YMIHb 1 HABUUOK CTYJICHTIB 3 TUCHUILTIHU « T€XHOJIOT1T pO3MOAIICHUX
CHUCTEM Ta MapajeiabHuX oOuucieHb». I[lpu OIHII 3aBAaHb 3a OCHOBY CliJ OpaTu
MOBHOTY 1 MPaBWIBHICTh iX BHKOHaHHS. HeoOXimHO BpaxoByBaTHM Takl BMIHHA 1
HAaBUYKH CTYIECHTIB:

— nudepeHLioBaTy, IHTErpyBaTy Ta YHI(PIKYBaTH OTPUMaH1 3HAHHS;
— BUKJIaJaTH MaTepiaj JIOT1YHO i TOCIIII0BHO;
— KOPHUCTYBAaTHUCS JOJATKOBOIO JITEPATYPOIO.

MIxana oninoBanHga: HaioHaabHa Ta ECTS

Cywma GaniB 3a Bci Ouirka Or1iHKa 32 HaIllOHAJIBHOIO IIKAJI0I0
BUAN HaBHAIILHOL ECTS | UIsl eK3aMeHy, KypcOBOTO TS 3aTiKy
ATIEHOCTI poeKTy (poOOTH), MPAKTHKY|
90 - 100 A BIZIMIHHO
82-89 B oBpe
74-81 C F00P 3apaxoBaHO
64-73 D 3aI0BLIIBHO
60-63 E
HE3aJI0BUIBHO 3 HE 3apaxoBaHoO 3
35-59 FX MO>KJTUBICTIO IOBTOPHOT'O MO>KJTUBICTIO
CKJIQIaHHS NOBTOPHOTO CKJIQIaHHS
. HE 3apaxOBaHoO 3
HE3aJI0BUIBHO 3 ,
, 000B’ I3KOBUM
0-34 F 000B’I3KOBUM MMOBTOPHUM
: TIOBTOPHUM BUBYEHHSIM
BUBYCHHSIM JUCHUILTIHA :
JTUCIUTUTIHU




10. MeToanuHe 3a0€e3ne4YeHHA

1. EnexTpoHHuii HaBUadbHUN Kypc, po3poOieHuil Ha 6a3i miatrgopmu LMS
Moodle, po3MimeHuii Ha HaBYaJbHOMY TMOpTaidi (QakyiabTeTy 1HGOpMaLIHHUX
TEXHOJIOTIH 32 aJIpecoro:

https://elearn.nubip.edu.ua/course/view.php?id=1983

11. PexomeHnaoBaHa JiTteparypa

Bba3oBa

1. Akcax H.I'. [lapanensHi Ta posnoaiuneHi oduucnenns: miapydauk / H.I'. Akcaxk,
O.I'. Pynenko, A.M. I'ypxiit. — X.: Kommaniss CMIT, 2009. — 480c.

2. AntonoB A.C. BBeneHue B mapajuienbHble BbluncieHus. — M. Hayuno-
HCCIIEIOBATEIbCKUM BEIYUCIUTENIBHBIN LIeHTp MI'Y, 2002. — 68 C.

3. Axo A., Xonkpoda M., Yneman JI. CTpyKTypsl JaHHBIX U anroputmsl.: Ilep. ¢
aari. — M.: M3pgarensckuii noM «Bunssmcey, 2003. — 384 C.

4. boraueB K.}O. OcHoBbl nmapamiensHoro nporpammupoBanusi. / boraues K.1O. —
M.: BUHOM. Jla6opartopust 3nanuit, 2003.

5. Boeogun B. B., Boesogun Bn. B. Ilapainensasie Beruucnenus. — CI16.: bXB-
[TerepOypr, 2002. — 608 C.

6. T'eprens B.I1. Teopus u mpaktuka mapamienbHbix Beraucienuit/['eprens B.I1. —
M..MHTYUP.PY MU nurepuer-YHuBepcuter WHPOPMALMOHHBIX TEXHOJIOTHUH,
2007.

7. 3rypoBcbkuii M.3., Ilerpenko A.l. E-Hayka Ha nuisixy ao cemantuyHoro ['pin.
Yactuna 1: O6’ennanns Web- 1 I'pia- texnosoriit / CuctemHi TOCTIKEHHS Ta
iH(dopmariitHi TexHomorii. - Kuis, Nel, 2010. - C. 26-38.

8. 3ryposcbkuit M.3., Tletpenko A.l. E-Hayka Ha nmisixy g0 ceMantuyHoro ['pif.
Yactuna 2: Cemantuunuii Web- 1 cemantuunuii I'pinx // CucteMHl JOCTIHKEHHS
Ta iHdopmarriiiui Texnosorii. - Kuis, No2, 2010. - C. 7-25.

9. Xsr03 K., Xbto3 T. IlapannenbHoe U pacnpefeseHHOe MPOrpaMMHUPOBAHUE C
ucnosib3oBanuem C++.: Ilep. ¢ anrn. — M.: Uzparenbckuid aoM «BUIbsSIMCY,

2004. - 672 C.
10.1InakoBckuit I'.U., CepuxoBa H.B. Ilocobue mo mnporpaMMHpOBaHUIO st
MHOT'OITPOLIECCOPHBIX cucTteM B cragaapre MPI. — Munck: benopycckui

rocyJ1apcTBeHHbIN yHuBepcuret, 2002. — 323 C.

11.2.Tanenbaym. Pacnpenenennsie cuctembl. [IpuHiunel u napagurmel — Cno.:
ITurep, 2003. — 877 c.

12.9unproc I'. P. OcHOBBI MHOTOIOTOYHOTO, MapaJUIeILHOTO U PacHpeieICHHOTO
nporpammupoBanus.: Ilep. ¢ anrn. — M.: U3narensckuii 1oM «Bunbsimey, 2003. —
512 C.

JlonarkoBa

1. G. Amdahl. Validity of the single-processor approach to achieving large-scale
computing capabilities. // Proc. 1967 AFIPS Conf., AFIPS Press. — 1967. — V. 30.
—P. 483.


https://elearn.nubip.edu.ua/course/view.php?id=1983

2. Foster I. Designing and Building of Parallel Programs. — Reading, MA: Addison-
Wesley, 1995.

3. Dongarra J., Walker D., and others. ScaLAPACK Users’ Guide. Philadelphia:
Society for Industrial and Applied Mathematics, 1997.

4. D. P. Bovet, M. Cesati, Understanding the Linux Kernel, #rd Edition, O’Reilly,
2005.

5. AXO. [Hopomenko, B.M. Kucnookuii, O.JI. Cunsscbkuii. ApxiTekTypa 1
oTiepalliifHi CepeoBUINa KOMIT FOTEPHUX CHUCTEM. METONWYHUN TMOCIOHUK 1
koHcnekT aekiii.- Kuis: HaYKMA, 2005.

6. bpoitnns T. [lapanensue nporpamyBanns: [logatkoBuii kypc: HaBu. mociOHUK /
Beryn. Cnoso A. Poiitepa; Ilep. 3 Him. B.A.CBarnoro. — K.: Bumia mkona, 1997.
—358 C.

7. bykatoB A. A., Jamox B. H., Xeryno A. W. IlporpammupoBanue
MHOTOIPOILIECCOPHBIX ~ BBIYUCIUTENBHBIX  cucTeM. -  PoctoB-Ha-JloHy:
Nz narensctBo OO0 «IIBBP», 2003. - 208 C.

8. Boeogun B. B. Maremarnueckue Mojaend M METOAbI B MapaUIeIbHBIX
nporeccax. — M.: Hayka, 1986. — 296 C.

9. I'spu M., [I)xoncon JI. BeruuciauTenbHble MATUHBL U TPYTHOPEIIAEMbIE 33]]aUH. —
M.: Mup, 1982. — 416 c.

10.Konomanor H., Kprwoxkos B., Ilorpebmos A., CazanoB 0. C-DVM - s3bik
pa3pabOTKu MOOWJIBHBIX MapajuiesbHbIX Mporpamm // IlporpammupoBanue. —
1999. — Ne 1. — C. 20-28.

11.Kopnees B.B. IlapamnenbHble BbrunciauTenbHbie cucteMbl. M.: Hommmxk, 1999.
320 c.

12 KynakoB A.JO., Kimumenko [.A. Croci® ¢dopMyBaHHS CTPYKTYpH BipTyalbHOI
GRID cucremn // Bicauk HTVYY «KIII». Indopmatuka, ynpasmiHHS Ta
oOuuncimoBaigbHa TexHika. — K.: Bekx+, 2009. — Ne 50. - C. 97-100.

13.KynakoB O.1O., Bbponmincekuit C.M., Amae HO.M. [IunamiuHe CTBOpEHHS
Biptyanibiux GRID cuctem muisi BUpilIeHHS pPO3MOIIJICHUX 3a]ad Ha OCHOBI
menemkepa pecypciB // Bicauk HTYY «KIIl». Iadopmaruka, ympaBiaiHHS Ta
oOuucoBaibHA TexHika: 30. Hayk. mip. — K.: Bek+, 2009. — Ne 51. - C. 125-129.

14 KynakoB O.1O., bpomincekuit C.M., Amae HO.M. [IunamiuHe CTBOpEHHS
BipTyanbHux GRID cuctem muisi BUpIilIEHHS pPO3MOIIJICHUX 3a7ad Ha OCHOBI
meHemkepa pecypciB // Bichuk HTVYY «KIIl». Indopmatuka, ynpaBiaiHHA Ta
obuuncoBaibHa TexHika: 30. Hayk. np. — K.: Bek+, 2009. — Ne 51. - C. 125-129.

15.1TapanensHas o6padborka nundopmanuu: B 5-tu tomax / AH YCCP. ®us. — mex.
uHctutyt. — K.: HaykoBa naymka, 1984-1990. — T.5: IlpobGiemHo-
OpHEHTHPOBAHHBIC U CIEIMAIM3UPOBAHHBIC CpeACTBa 00paboTku nHpopmaruu /
AxkcenoB A.U., Apucros B.B., bap3zuinosuu E.1O. u ap.; [lox pea. MannHoBCcKoTo
b.H. u I'puniuka B.B. — 504 C.

16.I1erpenko A.l. Grid-inTenexryanbHa oOpobOka manux // CUCTeMHI JOCIIHKEHHS
Ta iHdopmartiiiai Texroorii. - Kuis, Ne4, 2008. - C. 97-110.

17.Tlerpenko A.l. Hamionanpaa Grid-indpactpykrypa nis 3a0e3meueHHs HayKOBUX
TOCIDKeHBb 1 ocBiTH // CUCTeMHI TOCHIIKEHHS Ta 1HGOPMAIlIiHI TeXHOJOTI]. -
Kwuis, Nel, 2008. - C.79-92.



18.PanapanenuBanue anroputMoB o0padoTku nHpopmaruu. Tom 1/ Ilox. pen. A.H.
Csencona. — KueB: HaykoBa nymka, 1985. — 280 C.

19.Puxtep k. Windows 1is mpodeccuonanon: co3gaHue 3ddextuBHbx Win32
MPUJIOKEHHH ¢ yueToM crenuduku 64-pazpsiHoit Bepcun Windows/Puxrtep JIx.
— CII6.: ITutep, 2001. — 752 c.

20.C.HemHtorus, O.Crecux. [TapannensHoe nporpaMMUpOBaHUEe ISt
MHOTOIPOLIECCOPHBIX BBIYMCIUTENbHBIX cucTeM. - Caskt-IletepOypr: bBXB-
[TetepOypr, 2002

21.Yonton . «Co3nanue ceTeBbIx npuinoxeHuii B cpeae Linux»/Yonron 1. 2001.

22.9. Tanenbaym. Apxutekrypa kommnbiotepa. — Cankt-Ilerepoypr: ITutep, 2002.

12. Inpopmaniiini pecypcu
1. MPI: A Message-Passing Interface Standard. Message Passing Interface Forum. —
Version 1.1. — http://www-unix.mcs.anl.gov/mpi
MPI: The Message Passing Interface. — http://parallel.ru/tech/tech_dev/mpi.htmi
Portable Batch System. — http://www.openpbs.org
ScaLAPACK Users’ Guide. —
http://www.netlib.org/scalapack/scalapack _home.html
5. The OpenMP Application Program Interface (API). — http://www.openmp.org
NudopmanmonHo-ananutudeckud  cepBep  JlaGoparopun  IlapamienbHbIx
Nudopmanmonnsix Texnonoruit HUBIL] MI'Y. http://parallel.ru/

Hwhn

o



