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1. Onuc HaBYAJIBHOI JUCIHHUILIIHA

['any3b 3HaHb,

XapakTepucTuka
HaBYaJIbHOI IUCLUUILIIHA

HaiimenyBaHHsI CIleiajJbHICTD,
[IOKa3HUKIB cIremianizaiis, piBeHb denna 3aouna
BUIIO1 OCBITH $opma $opma
HABUAHHA HABUAHHA
3aragbHa  KUIBKICTb: l"any3p 3HaHB 3a BUOOpOM
KPEIUTIB — O 12 Indopmaniiini (BH3/cTynenTa)
TEXHOJIOT1]
roaua — 150 Pik niozomoexu:
CrieriiabHICTh 4-i | 4-i
3MICTOBHUX MOJYJIIB — 2 123 KoM '1oTepHa Cemecmp
1HKEeHepis /- | /-
Jlekuii
Crnemamizanii: 36 rox.
OaxanaBp 3 KOMIT IOTEPHOL 12 ron.
iHKeHepii Ipaxmuuni, ceminapcoki

PiBeHpb BUIIIOT OCBITH:
OakajgaBsp

0 rog. TOJI.

Jlabopamopni

18 ron. 8 ron

Camocmiiina poooma

%6 rox. 130 rog.

dopma niJCyMKOBOTO
KOHTPOJTIO:
3aJIK




2. Meta Ta 3aBJaHHSA HABYAJBLHOI JMCIUILIIHA

MeTtor BUKIIaJaHHS AUCLMIUIIHA € BUBUEHHS CTYJIEHTaMU IMPUHLIMIIB MO0y 10BU
napajieJbHUX Ta PpO3MOAIACHHUX MPOrpaMHHUX JOAATKIB Uil  PI3HOMAHITHUX
KOMIT IOTEPHUX CUCTEM, a TaKOX NpHUA0aHHS MPAKTUYHUX HABUYKIB LI0JI0 CTBOPEHHS,
TECTYBaHHS Ta €KCIUTyaTallli MapayuieIbHOTO MPOTPAMHOTO MPOIYKTY 3 BUKOPUCTAHHIM
Cy4YaCHHUX MaKeTIB Ta CTaHJAPTIB MapajeIbHOr0 MPOrpaMyBaHHs.

3aBnaHHs:

1. o3HaliOMJIEHHS CTYAEHTIB 3 OCHOBHMMHM TapaJurMaMHd MapajeiabHOro
pOrpaMyBaHHS;
2. BUBYCHHS CTaHJApTIB IMapajelbHOro mporpamyBaHHs (Takux sk MPI Ta

OpenMP) Ta ix peanizaiiif;

3. mpunbaHHS TNPAKTUYHUX HABUKIB BUKOPHUCTAHHS TIAKETIB MapajelbHOTO

IpOrpaMyBaHHS;

4. mAroToBKa A0 BHUKOHAHHS JUIUIOMHUX MPOEKTIB Ta KBami(ikallliHUX pooOiT,

TEMaTUKa SIKM TOB’si3aHa 3 JIOCHIIKEHHAM Ta MPOCKTYBaHHSAM NapaliebHUX

ITOPUTMIB IPUKIAJIHUX 33]1a4.

[Ipouiec BUBYEHHS JUCLUUIUIIHA CHPSAMOBAHMM Ha (OpPMYBaHHS €JIEMEHTIB
HACTYIHUX KOMIIETEHTHOCTEIA:
a) 3aranpHux (3K):
K31. 3maTHicTh 10 aOCTPaKTHOTO MUCJICHHS, aHAJII3Y 1 CHHTE3Y.
K37. BminHs BUABIIATH, CTABUTH Ta BUPINTYBaTH MPOOIEMHU.
0) crientianbHux/(haxoBux (CK/DK):
KC7. 3naTHiCTP BHKOPHUCTOBYBAaTH Ta BIPOBAKyBAaTH HOBI  TEXHOJIOTII,
BKJIIOYAOYN TEXHOJIOT1I PO3yMHHX, MOOUTBHHUX, 3€J€HUX 1 0€3MeUYHNX OOYMCIICHD,
OpaTu y4acTh B MOJICpHI3allli Ta PEKOHCTPYKIlli KOMIT IOTEPHUX CUCTEM Ta MEPEK,
pI3HOMAaHITHUX BOYJOBaHUX 1 PO3MOAUICHUX JIOJATKIB, 30KpeMa 3 METOI0
M1JIBUILICHHS X €(EKTUBHOCTI.

[Iporpamui pe3ynbratu HaBuanHs (ITPH):

[TP9. BwmiTu 3acTOCOBYBaTHM 3HAHHS TEXHIYHUX XapaKTEPUCTUK, KOHCTPYKTUBHHX
0COOJIMBOCTEH, MPU3HAYEHHS 1 MPAaBWJI EKCIUTyartallii MporpaMHO-TEXHIYHUX 3ac00iB
KOMIT FOTEPHHUX CHCTEM Ta MEPEK JUIS BUPIIIICHHS TEXHIYHUX 3a7a9 CIeI[iaIbHOCTI.
[TP11. Bmitu 3miiicHIOBaTH TONIYK iH(OpMAIli B PI3HUX JKEpENax JUisi pO3B’s3aHHS
3a/1a4 KOMI FOTEPHOT 1HXKEeHepli.

ITP12. BmiT eheKTUBHO IPAIIOBATH SIK 1HIUBIAYAIbHO, TaK 1y CKIal KOMaH/IH.

[1P13. BMmitu ineHTu(iKyBaTH, KI1acu(ikyBaTH Ta ONUCYBaTH poOOTY KOMII FOTEPHHUX
CUCTEM Ta iX KOMITOHEHTIB.

[IP15. BwmiTM BUKOHYBaTH €KCHEPUMEHTAJbHI JOCHIIKEHHS 32 MpodeciiiHO0
TEMaTHUKOIO.

[1P16. BmiTu o11iHIOBaTH OTpUMAaH1 pe3yJIbTaTH Ta AprYMEHTOBAHO 3aXUINATH MPUNHHSTI
pIIICHHS.



[TP17. CrinkyBaTHCh YCHO Ta MUCHMOBO 3 TPO(ECIHNX MUTaHb YKPATHCHKOIO MOBOIO Ta
OJIHI€I0 3 1HO3EMHHX MOB (AHTJTIMCHKOIO, HIMEIBKOIO, ITATNCHKOIO, (PAHITY3HKOIO,
1CITAaHCBHKOIO).

[TP18. BukopucroByBatu iH(MOpMaIliiHI TEXHOJOTII Ta JJis €(pEKTUBHOTO CHUIKYBaHHS
Ha TpodeciiHOMY Ta COLIAIbHOMY PiBHSIX.

[1P19. 3partHicTh afanTyBaTUCh J0 HOBHX CHUTYyallild, OOIPYHTOBYBAaTH, NMpHUIMaTH Ta
peaTizoByBaTH y MeKax KOMITCTCHIII1 pillICHHS.

[1P20. VYcBigommioBaTh HEOOXiNHICTb HABYAHHS BIPOJOBXK YCHOTO JKUTTS 3 METOIO
noriaubaeHHss Ha0yTMX Ta 3400yTTS HOBHX (PaxoBUX 3HaHb, YIOCKOHAJCHHS
KpEaTUBHOTO MUCJICHHS.

[TP21. SIxicHO BHKOHYBaTH POOOTY Ta JOCATAaTH MOCTABICHOI METH 3 JOTPUMAaHHSIM
BUMOT MIPOQECITHOT €TUKH.

VY pe3ynbTari BUBYEHHS HABYAIBHOT AUCIUILIIHU 3700yBay BUIIIOI OCBITH TOBUHEH
3HATH:

1. ocHOBHI mapaaurMu NapajeIbHOro Ta PO3MOALIEHOIO IPOrpaMyBaHHS;

2. OCHOBHI IPUIOMH HAMKMCAHHS NapaJieJIbHUX MPOrpaM 3 BUKOPUCTAHHSIM IPOLIECIB
OC UNIX;

3. OCHOBHI MPUIOMH HAIMMCAHHS MapajebHUX MPOrpaM 3 BUKOPUCTAHHSIM MOTOKIB
crangapty POSIX;

4. texuomnorii OpenMP, MPI nanucanHs napajienbHUX Iporpam:

BMITH:

1. cTBOprOBaTH MapayeNbHI aNTOPUTMU IS PO3B’I3yBaHHS PI3HOMAHITHUX 337144,

2. aHami3yBaTH €(DEKTUBHICTH MMAPAJICIHHOTO aJTOPUTMY;

3. peamizyBaTd TapajeIbHUN aNTOPUTM JJisi KOMBIOTEPHUX CHUCTEM 3 PI3HUMU
napajieIbHUMU apXiTEeKTypaMu;

3. 3MicT HABYAJIBLHOI AUCHUILTIHI

3micToBuit Moay.Jb 1. OCHOBM napaJieIbHUX Ta PO3NOALICHUX 004YHCIICHD

Tema 1. Beryn no npeamery. [lapanenizm. /[Ba OCHOBHUX MIAXOAU JI0 JOCSTHEHHS
napajgenizMy: — mapajielbHe  IPOrpaMyBaHHsS,  PO3MOJUIEHE  IPOrpamMyBaHHS.
Haiinpocrima monens napanenbHoro nporpamyBanHs PRAM. Haiinpocrima monens
PO3MOINIEHOTO nporpamyBaHHs. [Iporiec mpoekTyBaHHS MapaleNbHUX 1 PO3MOAIICHUX
nporpaMm: JIEKOMIIO3MILisl, 3B'SI30K, CHHXpOHi3amis.  ba3oBi piBHI mporpamMHOro
napanenizmy. CepeaoBuina Jyisi mapajaeabHOTO 1 PO3MOAIICHOTO MPOTrpaMyBaHHS.

Tema 2. Knacudikaunis napaneibHux o0umcaoBajibHux cucrem: SMP-cuctemu,
kinactepu, MMP-cucremn. Cuctemu 13 3arajJbHOIO W PO3MOAUICHOIO MaM'STTIO.
Apxitektypa NUMA T1a ccNUMA. Opranizamisi KOTeépeHTHOCTI 0araTopiBHEBOT
lepapxiuHoi nam'siti B SMP-cucremax.

Tema 3. T'0J0BHIi mapagurMm mnapajiejbHOro nporpamMyBaHHsi. [TepatuBHUI
napaenizM (MHOXKEHHS MaTpullb). PekypcuBHHI napanenizM(aganTuBHa KBaapaTypa).
«BupobHukH Ta crioxuBadi» (koHBerepu). [IpodiemMu nmapanenbHOTo 1 pO3MOIIIEHOTO
NpOrpaMyBaHHsS: «rOHKa» JIaHUX, HECKIHYEHHA BIJCTPOYKA, B3a€EMOOJIOKIPOBKA,



TPYJHOILI OpraHizauii 3B's3Ky. THUIOBI 3a7a4l CHHXPOHIi3alli MapanebHUX MPOLECIB:
3a/1aya B3aEMHOTO BUKJIIOUEHHS, «BUPOOHUK-CIIOKUBAYY, «IUTAY1-TTMCEMCHHUKN).
Tema 4. IlapanenbHe NMporpaMyBaHHsI 3 BUKOPUCTAHHSIM MNOTOKIiB CTaHAapPTy
POSIX. CtBopennss notoky. ATpuOyTu motoky. OdikyBaHl M BiJ €IHAHHI MOTOKHU.
CkacyBaHHSI TIOTOKY: aCHHXPOHHE CKAaCOBYBaHHS, CHHXPOHHE CKAaCOBYBaHHS, MOTOKH,
SKI He MokHa ckacyBaTu. IlorokoBi maHi. OOpoOmtoBau ouwmineHHS. OYHUIIEHHS
noTokoBux gaHux y C++. IlotokoBi cemadopu. Mrorekcu. YmoBHI 3miHHI POSIX.
[Tpukiran BUKOPUCTAHHS MIOTEKCIB 1 TOTOKOBUX ceMadopiB.

3micToBuii Moayab 2. TexHoJI0rii NapajejbLHUX Ta PO3NMOAJIEHUX 004N C/IeHb

Tema 5. Texnosoris mapajenbHoro mnporpamyBanHss OpenMP. I[lpusnaueHHs
OpenMP. Mogenr OpenMP-nonarka. JlupektuBa mnapanensHoi oOpaOku parallel.
JupextuBa po3nonauieHHss podotu for. JupextuBu po3noaiieHHs poOOTH sections Ta
section. JlupektuBu single ta master. JupextuBu tasks Ta taskwait. /upextuBu
CUHXpOHI3awii barrier, ordered, critical, atomic. CrinbHi Ta nmpuBatHi 3MiHHI. DyHKIIT
cepeloBullla BUKOHAHHA. DYyHKIIT OJOKYBaHHS Ta CHUHXpOHi3auii. 3MiHHI OTOYEHHS.
ANTOopuTMH TUIaHYBaHHS MapajielbHOr0 BUKOHAHHS IUKIIB (static, dynamic, guided,
runtime scheduling).

Tema 6. TexHoJioria po3noainenoro nporpamyBannss MPI. [Ipusnauenns MPI.
Mogens MPI-nonatka. Komynikaropu. @yHKIii iHiIami3amii i 3aBepiieHHsT poOOTH.
Eranu nmepenaui noBigomiieHs Mk napaienbHumMu nporecamu MPI. Tunu manux MPI.
OyHKIIT mepeaadi MOBIAOMIIEHP MK IMPOIECAMU TUIY «OAWH-OMHOMY». KolekTuBHI
komyHikamii. Posnomineni omepartii B8 MPI. CtBopenns nHoBux TumiB manmx MPI.
CtBopenHs1 posnofaiuieHnx omepariid. Tomosorii mporeciB. CTBOpEeHHsI JeKapTOBOI
tonoJiorii mporieciB B MPI-nmomarkax. [Ipukiang BUKOpUCTAaHHS JEKAPTOBOI TOIOJIOTIT

IPOLIECIB.
Tema 7. Moae/loBaHHA Ta aHAJI3 NapajelbHUX 004McIeHb. Mojenb 00UHCIIeHb Y
Burisial  rpadga  "omepaumii-onepanau". I'pad  iHdoOpmamiiHUX ~— 3aJI€KHOCTEN

MOCITITIOBHOTO  anroput™my. OmUC CXEMU TapaiebHOTO BHUKOHAHHS —aJlTOPUTMY.
XapaKTepUCTUKH Yacy BHKOHAHHS TapajieIbHOTO alropuTMy. Te€opeMH IMpO OIiHKH
yacy BHKOHAHHS TapajiebHOro anroputMmy. [lokazHUKM epEeKTHBHOCTI MapayiebHOTO
anroputmy. Kackanna cxema cymyBaHHs. MoaudikoBaHa KackajgHa cxeMa CyMyBaHHS.
OriHka MakCUMaJbHO JOIMYCTUMOTrO Mapanenizmy (3akoH Awmpans, edekt Ampaans,
3akoH ['yctaBcona — bapcuca). Anani3 macimTaboBaHOCTI MapaiebHUX O0YUCIICHb.

4. CTpyKTypa HABYAJIbHOI IMCHUILIIHH

KinpkicTe roguu
Jlenna gpopma 3aouHa gopma
TEMA Bce Y Tomy umcii Bc VY Tomy umci
BOT na BOT na
o | n/c 6 | P |, | ® n/c 6 | P
1 2 13 ,/4 |56 | 7]8]9 10|11
3micToBuii MmoayJb 1. OcHOBM napaJieIbHUX Ta PO3NOAIICHUX 00YHCICHD
Tema 1. Beryn o 6 | 2 416 |1 5
npeaMery.




Tewma 2. Knacudikariis
napaieibHuX 8 | 2 6 | 8 | 1
00UYHCITIOBATILHUX CUCTEM:

Tema 3. ['onoBHI
napajaurmMu napaienpHoro | 14 | 4 10 (14 | 2
IporpaMyBaHHsI.

12

Tema 4. ITapanenbhe
IpOorpaMyBaHHS: TOTOKU 34 | 8 6 (20|34 | 2
crangapty POSIX

3micToBuii MoayJib 2. TexHoJ10rii mapajeJbHUX Ta PO3NOAiJIeHUX 00YHUCTICHb

Tema 5. TexHooris

napajieJIbHOTO 34 | 8 6 (20|34 | 2 4 | 28
nporpamyBanHs OpenMP.
Tema 6. TexHomoris
PO3MOIITIEHOTO 34 | 8 6 |20 |34 | 2 2 | 30
nporpamyBadHs MPI
Tema 7. MonentoBaHHs Ta
aHaji3 napajieIbHUX 20 | 4 16 | 20 | 2 18
00YHUCIIEHb.
Ycporo 3a Kypc 150 | 36 18 196 | 150 | 12 8 | 130
5. Temu ceMiHAPCHKHMX 3aHATH
CeMiHapChK1 3aHATTS HE Mepe0aueHo
6. TemMu NpaKTHYHHUX 3aHATH
[TpakTruH1 3aHIATTS HE IEPEIOAYCHO
/. Temu 12a00paTOPHUX 3aHATH
No Hasga temu Kinbkictsb
3/m r'OJINH
3microBuii Moay b 1. OCHOBH napaJieJibHUX Ta PO3NOAiJIEHHX 004HCJIEHD
1 | CrBopeHHs Ta OUiIKyBaHHS 3aBeplIeHHs MOTOKy. O4ikyBaHi 2
Ta Bia'€qHAHI [IOTOKHA
2 | BukopucTaHHs MIOTEKCIB Ta MOTOKOBHX ceMadopiB 2
3 | CuHXpOHI3allisg MOTOKIB 3 YMOBHUMH (CHTHAJIBHUMH) 2
3MIHHUMH
3MmicToBuii Moay.b 2. TexHoJ0rii mapajgeJbHUX Ta PO3NOJiTEHUX
004uC/IeHb
4 | Texnomnorist OpenMP. Tupextusu OpenMP. 2/2
5 | Texnomnorist OpenMP. 3aranpHi Ta npuBaTHI 3MiHH1 2/2
6 | Texnomoris OpenMP. ITorokoGe3neuni QyHKIIi 2/2
7/ | Texnonoris MPI. OGMiH MOBIAOMJICHHSIMA M1X JIBOMA 212
poIecamu
8 | Texnomoriss MPI. CTBOpeHHsI THUIIIB AaHUX 1 TNI00AIBHUX 2
oneparii




| 9 | Tononoris mpouecis MPI | 2 |

8. CamocriiiHa po0oTa

No Ha3Ba Temu / BuIu 3aB1aHb KinekicTe
3/1 TOIUH
3micToBuii Mmoayab 1. OCHOBH nmapaJjieIbHUX Ta PO3NOAUICHUX 004YHC/ICHb
1 | Beryn o npeameTy / miAroTOBKA 10 JICKLIN 4/5
2 | Knacudikaris mapanenbHUX 00YUCITIOBATBHUX CUCTEM/ 6/7
M1JICOTOBKA JI0 JICKIIIH, Ta0OpaTOPHUX 3aHSITh
3 | ['onoBHI mapaaurMu mapajieibHOTO MporpaMmyBaHHs/ 10/12
1JITOTOBKA JI0 JICKI(IH, Ta00paTOPHUX 3aHSITh
4 | INapanenpHe mporpamMmyBaHHs: MOTOKK cTanaapty POSIX/ 20/30
1JITOTOBKA JI0 JICKITIH, Ja00paTOPHUX 3aHSITh

3micToBuii Moay.b 2. TexHo10rii mMapajgeJbHUX Ta PO3NOJITEHUX

004YMCIeHb
4 | TexHozorisi mapajiensHoro nporpamyBanas OpenMP/ 20/28
M1JICOTOBKA JI0 JICKII1H, Ja0OpaTOPHUX 3aHSITh
5 | TexHosnoris po3nojaiieHoro nporpamyBanas MPI/ 20/30
1JITOTOBKA JI0 JICKI[1H, Ja00paTOPHUX 3aHSTh
6 | MojaemoBaHHS Ta aHAI3 MapalieIbHUX 00YHCICHB/ 16/18

1JITOTOBKA JI0 JICKITIH, Ja00paTOPHUX 3aHSTh

CamocriliHa po0oTa 0GOPMITIOETECS Y BUTIISAAI J0moBiAI Ta (a00) BHKOHAHHS
IHIUBITyaIbHOTO 3aBJIaHHS, OOTOBOPEHHS Ta OIIHIOBAHHSA SKHUX 3JIHCHIOETHCS Ha
NOTOYHOMY Ta MiJICYMKOBOMY KOHTPOJII.

B pamkax camocTiiiHOI poOOTH mepeAdavyaeTbCs BUKOHAHHS PO3PaxyHKOBO-
rpadiunoi pobotu (PI'P) 3a Temoro «HamucanHa mnapanenbHUX JOOAATKIB 3
BUKOPUCTAHHSM ITOTOKIBY.

Camocriitna poboTa 3100yBauiB 3a0e3neuyerhcsi 3acobamu Google Workspace
for Education.

HaBuanpHo-mMeToquuHe  3a0e3neyeHHs:  poOoda  mporpama  HaBYAJIbHOI
JUCIUTUTIHY; HAaBYAJIbHO-METOIMYHI MaTepialiu JIJIsl JEKIIiH, KOHCIIEKTH (TEKCTH, CXEMH )
JIEKI#; MyJIbTUMEIIMHI TTPE3CHTAIlll;

Kpwurepii omiHIOBaHHS BUKOHAHHS CAMOCTIHHOT pOOOTH:

— CBO€YACHICTH BUKOHAHHS,

— 100pOYECHICTh Ta KOPEKTHICTh Y TMPEACTaBICHI TEKCTIB, NpPE3CHTAIlld Ta
nocuians (y pasi JOBEAEHOTO Iariaty 0aiu 3a poOoTy aHYJIOIOTHCS);

— IOBHOTA, TPAMOTHICTb 1 KOPEKTHICTh PO3KPUTTS OCHOBHUX IOJI0KEHb;

— TBOPYMH MIJX1]] 10 TOCTAHOBKH 1 peaiizailii 3aBJaHHs;

— BIJIMOBIJHICTD (DOPMANBLHUM KPUTEPISIM (CTPYKTYpa, MOCHIA0BHICTb, JIOT14HICTb,
MOBHA IPaMOTHICTb, SIKICTh O(OPMIICHHS TOIIIO).

— BMIHHSI 3aCTOCOBYBATH T€OPETUYHI 3HAHHS JJIs1 PIIICHHS MPAKTUYHUX 3aBJAHb.



9. MeToau HABYaHHSA
Jlekiii 3 BHUKOPHUCTAHHSIM MYJBTHUMEIIMHOIO MPE3EHTALIHOTO Marepialy
nabopatopHi poOOTH 3 BUKOPUCTAHHSIM CYy4aCHOTO MPOTPAMHOTO 3a0€3MeYEHHS.

Ta

10. ®opMu KOHTPOJIIO | METOAU OLIHIOBAHHS

IMoTounnii koHTpoOab. Ha maGoparopHuxX 3aHATTAX NPOBOJUTHCS yCHE
ONMHUTYBAaHHS CTYJEHTIB. 3a pe3yjbTaTaMu BUKOHAHHS Ja0OpPATOPHUX POOIT CTYIEHT
oopmIsie 3BIT. 3BIT NEPEBIPSIETHCS BUKIAAAYEM B IMPUCYTHOCTI CTyAEHTa B (opmi
criBoecigu. Jlims 3apaxyBaHHS 3BITY CTYJASHT TaKOX IIOBUHEH BIJMOBICTH Ha 2
3aMUTaHHS €K3aMeHaTopa 3a TEMOIO JJabopaTopHOi poOOTH 3 MepeniKy, HaBEJACHOMY Y
n. 11. TakuM 4rHOM, OIIIHIOIOYH 3BIT 3a J1aOOPATOPHOIO POOOTOI0, BUKJIAIA4 OIIHIOE
PIBEHb NMPAKTUYHOI Ta TEOPETUYHOI MITOTOBKH CTYJIEHTA 33 TEMOIO.

IlincymkoBHMii KOHTPOJIb. 3aliK BHUCTaBISETHCS 3a CyMOK OaliB, IKI CTYJEHT
OTpUMaB 3a 3BITH 3 Ta0OPATOPHUX POOIT.

[Ipu omiHOBaHHI B 0anax piBHSA 3aCBOEHHS MaTepialy BUKOPUCTOBYIOThCS
3arajibHi KpuTepii ONiHIOBAHHS HABYAJIbLHUX J0CATHEHb 3100yBa4iB B0l OCBITH:

OmuiHka 3a TeopeTnyna miaAroToBKa ‘ [IpakTHyHa TIATOTOBKA
HAIL[lOHAJIbHOIO 3n100yBay OCBITH

IKAJIO00

BiaminHo y IOBHOMY 00cs131 BOJIOII€ rIIMOOKO Ta BCEOIUHO PO3KPHUBAE

HaBYAJILHUM MaTepiajioMm,
BIJILHO, CAMOCTIMHO Ta
apryMEHTOBAaHO MOT0
BUKJIAJIA€ T1J] 4ac YCHUX
BHUCTYIIIB Ta TUCHMOBUX
BIAIIOBIICH; TITMOOKO Ta
BCEOIYHO PO3KPHUBAE 3MICT
TEOPETUYHUX IMUTAHb,
BUKOPHCTOBYIOYH TPH IIbOMY
HOPMATHUBHY, 000B’I3KOBY Ta
J0JTATKOBY JIITEPATYPY;
pOOUTH CaMOCTIHHI BUCHOBKH,

BHSIBJISIE TIPUIUHHO-HACITIIKOBI

3B’SI3KH; CAMOCTIHHO
3HAaXOJIUTh IOAATKOBY
1H(pOpMaIII0 Ta BUKOPUCTOBYE
il 15 peanizailii moCTaBJICHUX
nepej] HUM 3aBJiaHb. 3700yBau
3/1aT€H BUJLISTU CYTTEBI
O3HAKH{ BUBYEHOIO 32
JOTIOMOT 010 OTepariii
CUHTE3Y, aHaJli3y, BUSIBIISITH

MPUYMHHO-HACIIIKOBI1 3B’ SI3KH,

dhopMyBaTH BUCHOBKH 1
y3arajibHEHHS, BIJIbHO

CYTHICTh MPAaKTUIHHUX/
PO3paxXyHKOBUX 3aBJIaHb,
BUKOPHCTOBYIOUYH TPH IbOMY
HOPMAaTHUBHY, 000B’3KOBY Ta
JIOJIATKOBY JIITEPATYPY; MOXKE
apryMEeHTOBaHO o0paTu
palioHaJIbHUM CIIOCI0 BUKOHAHHS
3aBJaHHS ¥ OLIHUTH PE3yIbTaTH
BJIACHOI MPAKTUYHOI TISUTHHOCTI;
BUKOHY€E TBOpY1 3aBJIaHHS Ta
1HIIIIO€ HOBI IUIAXH iX BUKOHAHHS,
BUJILHO BUKOPUCTOBYE HaOYTI
TEOPETUYHI 3HAHHSI IPU aHaAMI31
MPAKTUYHOTO MaTepialry; MPOsBIISE
TBOPYHH I1IX1 IO BHKOHAHHS
1HJIMBIAyaJIbHUX Ta KOJIEKTUBHUX
3aBJaHb MPU CAMOCTIHHINA POOOTI.




orepyBartu (akTaMu Ta
B1JIOMOCTSIMHU.

HoOpe JOCTaTHbO MTOBHO BOJIOJIIE IPaBUJIBHO BUPIIIUB OUIBIIICTD
HaBYAJIBHUM MaTepiajiom, PO3paxyHKOBHX /TECTOBUX 3aBJ/IaHb
OOIPYHTOBAHO HOT0 BUKJIAJAE | 3a 3pa3KOM; MA€ CTIHKI HABUYKU
M1]] 4Yac YCHUX BUCTYIIIB Ta BUKOHAHHSI 3aBJJaHHS
MUCHbMOBHUX BIAIIOBIIEH,
BUKOPHUCTOBYIOYH MPU [ILOMY
HOPMATHBHY Ta 000B’SI3KOBY
JTEpATYpY; MPU
MIPEICTABIICHHI JIEIKNX MMUTaHb
HE BUCTA4Ya€ N0CTATHBOI
IJIMOWHU Ta apryMeHTallli,
3aCTOCOBY€E 3HAHHS JIJIS
PO3B’sI3aHHS CTAHAAPTHUX
CUTYalliil; caMOCTIHHO
aHaJI3ye, y3arajabHIOE 1
CUCTEMaTU3y€ HaBYAIbHY
iH(popmMmariito, ane
JIOTTYCKAIOTHCSA TP ITLOMY
OKpeMi HECYTT€EBI HETOYHOCTI
Ta HE3HAYHI TOMUJIKH.
3a10BITHHO BOJIOJTI€ HABYATBHUM MOKE€ BUKOPUCTOBYBATH 3HAHHS B
MaTepiajioM Ha CTaHJAPTHUX CUTYaLIsSIX, MA€e
pPENpPOIYKTUBHOMY piBHI1 @00 | €JIeMEHTapH1, HECTIKI HABUYKHU
BiJITBOPIOE TICBHY YaCTHHY BUKOHAHHS 3aBaaHHs. [IpaBuibHO
HaBYAJIBHOTO MaTepiaiy 3 BUPIIITUB TTOJIOBUHY
CJIEMEHTAMM JIOTTYHUX PO3paxyHKOBHX/TECTOBUX 3aBJIaHb.
3B’s13K1B, 3HA€ OCHOBHI 3n00yBay Ma€e yCKJIaJHCHHS TI1]
MOHSTTS] HABYAIBHOTO Yyac BUAUICHHS CYTTEBUX O3HAK
MaTepiany; Ma€ yCKIaJHCHHS | BUBYEHOTO; 1]l Yac BUSIBICHHS
T1]] 9ac BUAUICHHS CYTTEBUX MIPUYUHHO-HACIIIIKOBUX 3B’ S3KiB 1
O3HaK BUBYEHOTO; (dbopMyITIOBaHHS BUCHOBKIB.
M1]] 9ac BUSIBJICHHS IPUYUHHO-
HACJIJIKOBUX 3B SA3KIB 1
(dhopMyIIIOBaHHS! BUCHOBKIB.
He3anoBiIbHO | BOJIOZIIE HABYATEHUM HEJ0CTAaTHBO PO3KPUBAE CYTHICTh
3 MOXKJIMBICTIO | MaTEpiaJioM TTOBEPXOBO i NPAKTUIHUX 3aBJaHb, JIOMyCKAIOUH
MIOBTOPHOTO dbparmenTapHo (6e3 IPU IILOMY CYTTEBI HETOYHOCTI,
CKJIaJlaHHs apryMeHTaIrii ta NIPABUJIBHO BHPIIIUB OKpEMi

oOTpyHTYBaHHs); 6€3CHUCTEMHO
BHOKPEMIIIOE BHIIAKOBI
03HAK{ BUBYEHOI'0; HE BMi€
pPOOUTH HAUIIPOCTIMII OTnepaii
aHai3y 1 CHHTE3Y; pOOUTH

PO3paxyHKOBI/TECTOBI 3aBJAaHHS 3a
JIOTIOMOTOI0 BHKJIaJla4ya, BiJICYTHI
chopMOBaHi YMiHHS Ta HABUYKH.
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y3arajibHEHHs, BACHOBKH; IT1]1
4ac BIJIMOBI/1 JOMYCKAIOThCS
CYTT€BI IOMUJIIKH

He3anosiipHO
3
000B’I3KOBUM
ITOBTOPHUM
BUBYCHHIM
IUCIUAIUIIHA

HE BOJIOJIi€ HABYAJILHUM
MarepiajioMm

BUKOHYE JIMIIIE €JIEMEHTH
3aBJlaHHS, MOTPe0y€e MOCTINHOT
JOTIOMOTH BHKJIa1avya

11. IIuTaHHA JJI TMOTOYHOIO Ta IMEPIOAUYHOI0 KOHTPOJIIO

1. /IBa OCHOBHMX MiAXOAW JO JOCSATHEHHS TMapajenizMy: mapajielibHe

IporpaMyBaHHs, PO3MOAICHE TPOrpaMyBaHH.

Haiinpocrima moens napanenbHoro nporpamyBanas PRAM.

HaiinpocTimma Moiens po3noAiIeHOro MporpaMyBaHHs.

[Iporiec mpoekTyBaHHs MapaielbHUX 1 PO3MOIIICHUX Mporpam: JEKOMITO3HIIiS,

3B'S130K, CHHXPOHI3aIlisl.

ba30Bi piBHI MpOTrpaMHOTO Mapajei3my.

CepenoBuina ajst napajeabHOIo 1 PO3MOAIIEHOT0 MPOrpaMyBaHH.

SMP-cucremn, knacrepu, MMP-cucremu.

CucrteMu 13 3araJIbHOIO U PO3MOILICHOIO aM'STTIO.

. Apxitektypa NUMA Ta ccNUMA.

10 Opranizaiisi KOTepeHTHOCTI OaraTopiBHEBOi iepapxiyHoi mam'ati B SMP -
CUCTEeMaXx.

11.IteparuBHuit napanenizm (MHOKEHHS MaTPHUIIb).

12.PexypcuBHuii nmapanenizm(agantuBHa KBajparypa). « BUpoOHUKH Ta CIIOKHUBaY1»
(xoHBEHEpH).

13.11poGneMu mapaneabHOTO 1 PO3MOAIICHOTO MPOrpaMyBaHHS: «TOHKa» JIaHHUX,
HECKIHYEHHA BIJICTPOYKA, B3a€MOOJIOKIPOBKA, TPYIHOIII OpraHi3allii 3B'sa3Ky.

14. TunoBi 3ajga4l CHUHXpPOHI3allii TapaJiebHUX TMPOIECIB: 3ajlaya B3aEMHOTO
BUKJTFOUCHHSI, «BUPOOHUK-CIIOKUBAYY, «IUTAY1-TUCHMEHHUKI.

15.CrBopeHHs NOTOKY. ATpHUOYTH OTOKY.

16.0uikyBaHi ¥ BiA €JHAHHI TOTOKHU.

17.CkacyBaHHS TOTOKY: ACHHXPOHHE CKaCOBYBaHHS, CHHXPOHHE CKacCOBYBaHHS,
MOTOKH, SIK1 HE MOKHa CKAaCyBaTH.

18.ITorokoBi gani. O6poOroBay ouynieHHs. OUHIEHHs TOTOKOBUX JAaHuxX y C++.

19.TToToxoBi cemaopu. MroTekcu.

20.YmoBui 3MminHi POSIX. Ilpuknan BHUKOpPUCTaHHS MIOTEKCIB 1 IOTOKOBUX
ceMadopis.

21.Tlpuznauenns OpenMP. Mogens OpenMP-nonarka.

22.lupexTuBa mapaneiabHoi o0padku parallel.

23.lupexTrBa po3nojiaeHHs: podoTu for.

24. JlupexTUBH pO3MOITICHHS POOOTH sections Ta section.

25.lupextuBH single Ta master.

> own

©ooN» U
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26.lupextuBu tasks ta taskwait.

27 JlupexkTuBHu CUHXpOHI3aii barrier, ordered, critical, atomic.

28.CriibpH1 Ta TPUBATHI 3MIHHI.

29.DyHKIIIT cepeloBUILAa BUKOHAHHS.

30.DyHKIIi1 6JIOKYBaHHS Ta CHHXPOHI3allii.

31.3minni orouerHs: OpenMP.

32.AnropuT™MH  TIJIAaHYBaHHS TapajelbHOTO BHKOHAHHS HMKIIB (static, dynamic,
guided, runtime scheduling).

33.Ilpusznauenns MPI. Monens MPI-gonartka.

34.Komynikaropu. OyHKII1 iHImiami3aIii i 3aBepIIeHAs] pOOOTH.

35.ETanu nepenadi moBigoMICHb MIXK IMapalieIbHUMU Iporiecamu MPI.

36.Tunu mauux MPI.

37.®OyHKIii nepenadi moBiIOMICHb MK IMIPOLIECAMHU TUITY «OJUH-OJTHOMY.

38.KoyiekTuBHI KOMYHIKaITii.

39.Poznoaineni onepartii B MPI.

40.CtBOpeHHs1 HOBUX THNIB JaHux MPIL.

41.CTBOpEHHS PO3MOAUIEHUX ONepalliil.

42.TomnoJsorii nporuecis.

43.CtBOpeHHs JeKapToBO1 TomoJiorii mporeciB B MPI-gomaTkax.

44 Tlpukitag BUKOPUCTAHHS JIEKAPTOBOI TOIMOJIOTIT MPOIIECiB.

45.Mopenb oOUnCIieHb Yy BUTIIAL Tpada "onepartii-onepanam’.

46.I'pad iHpopMaiifHIX 3aJI€KHOCTEN MTOCTIIOBHOTO aJITOPUTMY .

47.0nuc cxemu napajieabHOro BUKOHAHHS aJTOPUTMY.

48.XapakTepuCTUKH YaCcy BUKOHAHHS MapaJIeTbHOTO aJITOPUTMY.

49.Teopemu Tpo OIIHKK YaCy BUKOHAHHS MapajiedbHOTO anropuTtmy. [lokazHuku
€()EeKTUBHOCTI MapajeIbHOrO aJITOPUTMY.

50.Kackagna cxema cCyMyBaHHSI.

51.MoaudikoBaHa KackajgHa cXxeMa CyMyBaHHS.

52.01iHKa MaKCHMaJIbHO JIOMYCTHUMOTO TMapainenizMy (3akoH Ampans, edgekT
Awmpais, 3akoH ['ycraBcona — bapcuca).

53.Ananiz MacmTaboBaHOCTI MapaJieIbHUX O0UYNCIICHb.

12. Po3noaia 6aJiiB, AKi OTPUMYIOTH 3100yBayi
3aJiik 3a 7-i cemecTp

[ToTouHu# Ta IEPIOTUIHUN KOHTPOIh Cyma
3micToBH MOTyJIb | 3MICTOBUH MOAYJIb 2 OaiB
T1 T2 T3 T4 TS5 T6 T7 100
5 5 10 20 20 20 20

T1, T2 ... T7 — TeMu 3MICTOBUX MOJTYJIIB.
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Po3noain 6aJuiB 3a BHIaMu HaB4YAJIbHOI POOOTH

Buau HaBuanbHOi poOOoTH banu 3a onHe Kinbkicts Cymapna
3aHSITTS 3aHSATh KITBKICTh
(3aBaHH) (3aB/1aHb) OaJiB
3MicTOBHI MOTyJIh |
[ToToyHMII KOHTPOJIb Ha 3) 1 5
JIEKIISX
Bukonanas 10 3 30
J1a00paTOpHUX poOIT
PI'P 10 1 15
¥Ycboro 3a 3MicToBUM MojyJieM 1 0-50
3MICTOBHM MOJTYIb 2
[ToTouHnuii KOHTpPOJIL Ha 3) 1 2
JIEKIISX
Bukonanus 8 6 48
1a00paToOpHUX poOIT
¥Ycboro 3a 3MiCTOBUM MOJIyJieM 2 0-50
IlincymkoBa cyma 6aJiiB 0-100
IIkana oniHwBaHHs: HanioHaJbHa Ta ECTS
Cywma 0OauniB 3a Bci | OuiHka OriHKa 3a HaI[lOHAJFHOIO MIKAJIO0
Buau HaBdanpHOI | ECTS
JISJIBHOCTI IS €K3a€HY, KypCOBOIO IS 3aMTIKy
poekTy (poOdoTH),
MIPAKTUKH
90-100 A BIJIMIHHO 3apaxoBaHO
85-89 B nobpe
75-84 C
70-74 D 3a10B1IBHO
60-69 E
35-59 FX HE3aJI0BLJILHO 3 HE 3apaxOBaHO 3
MO>KJIMBICTIO TIOBTOPHOTO | MOKJTUBICTIO
CKIIaJaHHs MOBTOPHOTO
CKJIaJIaHHS
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0-34

F HE3aJ0BUIBHO 3 HE 3apaxOBaHO 3
000B’SI3KOBUM MOBTOPHUM | 000B’I3KOBUM
BUBYEHHSM JIUCLUUILIIHA ITIOBTOPHUM
BUBYCHHSIM
IUCLUIUIIHA

=

13 HaB4yaJbHO-MeTOAMYHE 320€e3MeYeHH

KoHcnekT — nekmii;  KOMIUIEKC ~ HaBYaJbHO-METOJMYHOrO  3a0e3MedyeHHs
JTUCIUIUTIHU; HOPMATHBHI IOKYMEHTH; MTPE3EHTalllifHI MaTepiau.
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