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1 leap AUCHUNJINHBI.

B pesynbrare OCBOEHHS MaHHOW IUCHUIUIMHBI Yy  OOYYaromierocs JOJDKHBI OBITh
c(OpPMHUPOBAaHbI KOMIIETEHIIMA OCHOBHOW MPO(ecCHOHAIBHON 00pa30BaTeIbHON IMPOrpaMMBbI
OakanaBpuara (nanee - OITOII):

1IK-2
1 ®opmupyemble KOMNETEHIHH, WHAUKATOPHI JOCTH:KEHHS] KOMIETEHIWi, 3HaAHMS,

YMEHUS$, HABBIKH
Tabmuma 1 — MHAuKaTOphl TOCTHKEHUS KOMIIETCHIINH, (OpMUPYEMbIC TUCITUTIIIMHOM

Kon n nazBanme | MHIuKaTtops 3Hanus, ymeHus, HaBoikd (3YB), popmupyemsbie
KOMIIETEHLIUU JIOCTHUKCHHUS JUCTIMILTUHON
KOMIICTCHIINHY,
3aKpeIICHHbIE 3a
JUCIUIIIIHNHON
ITIK-2 Cmoco6en | I1K 2.1 3HaTh:
OTIpeesATh Onpenenser KOMITOHEHTBI MIPOrPaMMHO-TEXHIUECKHUX APXUTEKTYP
CTPYKTYPHBI BXOJTHBIC- MapajuIeIbHBIX BBIYHCITATEIHHBIX CHUCTEM;
JTAHHBIX, a | BBIXOJHBIC BHIBl  MMapaUlelu3Ma, YPOBHH  paclapalieInBaHus;
TaKKe JAHHBIC ¥ UX CTPYKTYpPHBI JaHHBIX U MOJIEIIH NapajIeIbHOM MPOrpaMMBbl s
TEXHOJIOTHH B3aMIMOCBSI3H [T | BRIYMCIUTENFHOW CHCTEMBI C paclpeneiéHHON MaMsThIO;
00paboTKH U | KaXa0ro TEXHOJIOTMH JOCTYyNa JAHHBIX B MapauIeibHBIX CHUCTEMAX;
JocTyna K | KOMIIOHEHTa U OCHOBBI IPOCKTUPOBAHMSI, IIOCTPOCHHMSI U (PYHKITMOHUPOBAHUS
JTAHHBIM MIPOTPaMMHOTO pactipeneneHHbIX CUCTEM.
Ka)k10ro CpEACTBA B YMeTs:
KOMIIOHEHTa | | IEJIOM. MIPUMEHSATH JIEKOMIIO3HIINIO, MIPOEKTHPOBAHUE
nporpammuoro | [1IK 2.2 B3aUMOJICHCTBUN, YKPYITHEHUE U IUNIAHUPOBAHUE BBIYMCIICHUN
cpescTBa B | Ompenensier MpHU pa3paboTKe MapajljIeIbHOTO aITOPUTMA M TIPOTPAMMHBIX
eIoM CTPYKTYPBI CPEIICTB;
JaHHBIX U BBIBIIATH ~ WH(QOpPMAIMOHHBIE  3aBUCHMOCTH  MEXIY
AITOPUTMBI WTEpaLUIMHU MUKINYECKAX  YYaCTKOB  IPOTPaMMBIL;
KaXKI0T0 CaMOCTOSITETIFHO HAXOAWTH aJTOPUTMBI pEIIeHUs 3ajad,
KOMITOHEHTA U TpeOYIOIMXCS  JUISE  NPOEKTUPOBAHUS, TIOCTPOCHUS |
MIPOrPaMMHOTO WCIIONIb30BAHUS PACIIPENICIICHHBIX CHCTEM, B TOM YHCIIE
CpeacTBa B HECTaHaPTHBIX U MPOBOAUTDH UX aHANIN3.
LIEJIOM. Brnaners:
11K 2.3 crocobamMu TpeoOpa3oBaHUs IMKJIOB IS JIMKBUIAIUU
Ucnonezyet WHPOPMALMOHHBIX ~ 3aBUCHMOCTEH MEXIy HWTEpalusiMu,
pa3IUYHbIC HaBBIKAMH  pa3pa0OTKW,  KOMIWJISAIMH W OTJIAIKH
TEXHOJIOTHH napayuIeTbHBIX Mporpamm;
00paboTku HaBbIKaMHU OTIpeIeIeHUS aNrOPUTMOB KOMIIOHEHT
JTAaHHBIX B MapajulebHBIX ~ MPOTPaMM W TPOTPAMMHBIX  CPEJICTB;
IPOrpaMMHOM HaBbIKAMH OCBOCHHA OOJBIIOTO 0o0beMa HHpOpMaud |
CPEICTBE. pelIeHns 3a7ad pacpeIeIEHHBIX CUCTEM.
IK 2.4
Ompenenser
IepeueHb
BO3MOYKHBIX
TEXHOJIOT U




Kon 1 na3spanue
KOMIIETEHIHHA

NnaukaTopsl
JIOCTHOKCHHUS
KOMITCTEHITUH,
3aKpEIUICHHBIE 32
JUCHUIIIIUHON

MUCHUIIIIMHON

3uanus, ymenus, HaBbiku (3YB), popmupyemeie

J0CTyma K
JTAHHBIM.

2 O0bEM U TPYI0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

®opMbI IPOMEKYTOYHOM aTTECTALUM.

Tabmuma 2 — O6beM U TPYJ0EMKOCTh JUCITUIUTMHBI 110 BUJAM YUSOHBIX 3aHATHI

O6BpéM
OOmias Tpy10eMKOCTh H BUJBI y4eOHOI padOTHI IO TUCHUILUINHE, TPOBOAUMBIC B Pa3HBIX I&?g;;;;
(popmax o0OydeHus
(00:]0)
1 O0mas TpyI0eMKOCTh JUCIUTLIAHBI 108
2 KoHrakTHas paboTa 0o0y4aroImxcs ¢ mpernojaaBaresieM (10 BUAaM YYCOHBIX 3aHSITHIA) 36
(Bcero)
AynuropHas pabora (Bcero): 36
B TOM YHCIIE:
JIEKITHA 6
J1ab0paTopHbIe PabOTHI 30
BueaynuropHas padota (Bcero):
3 CamocTtosTenpHas pabota o0ydaronuxcs (Bcero) 72
4 1IpoMexyTodHas aTTeCTaIHsI 00YJarOMIErocs — 3a4eT 7 cemectp

3. YueOHO-TeMaTH4eCKHi IJIAH U CO/IePsKaHue TUCUHUILIMHBI.

3.1 YuyeOHO-TeMaTHYECKMI IUIAH
Tabmuua 3 - YueOHO-TeMaTHYeCKui T1aH 09HO (hOPMBI 00yUESHHS

Oo6mas TpynoeMKkocTb DOopMbI TEKYILETo
TPYHAOEMKOCTh |  3aHSATHH (4ac.) KOHTPOTA I
MIPOMECIKYTOYHON
= (6cezo uac.) aTTeCTaIHy
= Paznienbr u TeMbl AUCHUTUIMHBI YCIIeBAEMOCTH
= 0 3aHATHIM 0dO
=1 AyIuTOpH.
2 3aHSITHS CPC
g JIEKIL. | TIPAKT.
Cemectp 7
1. llonssmue napanieivHvix u
pacnpedeeHHbIX cucmem
1 1.1 OmpeneneHue U 0COOCHHOCTH 1 1 - -
pacrpenenéHHbIX CUCTEM
2 1.2 ApxurtekTypa napauienbHbIX U 7 1 2 4 Ompoc Nel
pacrpeneneHHbIX CUCTEM
2. llapannenvroe npoepammupoganue
3-5 | 2.1 [apayutenbHble BEIYUCICHUS 10 2 2 6 | UupuBuayansuoe
3aganue Nel
4-6 | 2.2 TexHonorus napaieaIbHOTO 8 - 4 4 Omnpoc Ne2




O6mas Tpynoemkocts | POPMBI TeKyIIIETO
TPYAOEMKOCTh |  3aHSATHH (4ac.) KOHTpOIA 1
(6ceeo uac.) P gﬁ%}lggf;&:gon
E Pazaensl 1 TeMbl TUCHUIIIMHBI YCIIEBAEMOCTH
= TI0 3aHSATHAM (002(0)
=4 AynuTopH.
z 3aHITH CPC
% JICKII. | OPAKT.
Cemectp 7
MIPOrPaMMHUPOBAHUS CUCTEM C OOIIeH
namsteio Ha OpenMP
6 2.3 Ucnonb3oBaHue rpaguIecKux 6 - - 6 Omnpoc Ne3
MIPOIIECCOPOB
7-9 | 2.4 UnTepdetic nepenaun coobuenuii MPI 8 - 4 4 Onpoc Ned
3. Mooenu pacnpedenennvix cucmem
7- | 3.1 Mozenb pacnpeeaeHHOT0 UCTIOTHEHHS 11 1 2 g | UupuBunyansuoe
11 3amanue No2
9- | 3.2 Jloruueckoe BpeMs 4 - 2 2
12
10- | 3.3 CuHXpOHHOE U aCUHXPOHHOE 4 - 2 2
13 | ucnomHeHHUe
11- | 3.4 Mogenu 0TKa30B 5 1 2 2
14
12- | 3.5 I'nobanpHOE COCTOSTHUE 8 - 2 6 | MuouBugyansHOE
15 3aganue Ne3
4. Pacnpedenentvle cucmemul
13 | 4.1 KomMmyHUKaImoHHAs TIOJCHCTEMA 3 1 - 2
14- | 4.2 CunxpoHuzanus 9 1 2 6 | MunuBuayansHoe
16 3azanue Nod
15 | 4.3 Perunkanus ¥ KOHCUCTEHTHOCTD 2 - - 2
16 | 4.4 be3zomacHOCTh 8 - 2 6 | UaauBuayanbHoe
3aganue NoS
17 | 4.5 Cucremsl XpaHeHHUS JaHHBIX 8 - 2 6 | UumuBuayanbHOE
3aganue Neb
18 | 4.6 PacnpezencHHbIC BRIYUCICHUS 8 - 2 6
18 [IpomexxyTouHas arTecTarnus 3a4er
Beero: 108 6 30 | 72

4 TlopsaaoK OLEHUBAHUA YCHEBAEMOCTH H C(OPMHPOBAHHOCTH

KOMIIETEHIMH 00y4Yaromerocsi B TeKyled 1 MpPOMeKYTOYHOM aTTecTalMu.
JIst OJNOXKUTENBHOM OLEHKU 0 pe3yJbTaTaM OCBOEHMS JUCLUILUIMHBI 00ydaroleMycs
HEOOXO/IMMO BBINIOJIHUTh BCE YCTAHOBJIEHHBIE BHJIbI yueOHOU paboThl. OleHKa pe3yibTaToB
paboThl oOy4arorierocst B 0amiax (Mo BuaaM) mpuBeeHa B Tadsmiie 4.
Tabnuna 4 - banibHO-peUTUHTOBAsI OLIEHKA PE3YIbTATOB yueOHOU paboThl 00yUarOIUXCs



no Bugam (bPC)

VYuebnast pabora |Cymma  |Bupgsl u pesynbraTs OneHka B aTTecTalluu Bamnel
(BUzBI) O6amoB  |y4eOHOI paboThI (17 Henenn)
Texymas yueonas |80 Jlex1IMOHHbIE 3aHATUSL 2 dama moceuieHue 1 JEKIMOHHOTO 0-6
paboTa B cemecTpe (KOHCIIEKT) 3aHATHA

(ITocerenue (3 3anaTHII)

3aHATHH T10 [MpakTuueckne paboTel |1 6ana - mocemenne | MpakTHIECKOTO 12-24
paciucaHuio U (OTYET O BBHIMOJTHCHUN 3aHATHS U BBITOTTHEHKE paboTsl Ha 51-65%

BEITIOJTHEHHE MPaKTU9IeCcKoil paboTel) |2 6anna — mocemieHne 1 3aHATHSA 1

3a1aHuil) (12 pabor). CYIECTBEHHBIN BKJIa] Ha 3aHATHU B paboTy

BCEH IPYIIBI, CAMOCTOSITEILHOCT U
BhITIOTHEHHE paboTsl Ha 85,1-100%

WunuBunyanbHbeie 3a ogno U3 :
3aaHus (OTYET O 4 payuta (BeIoHEHO 51 - 65% 3amanHwmif) 24 - 42
BBITIOJTHEHUH 5 6ayutoB (BhIIONTHEHO 66 - 85% 3amanmit)
WHIWBUAYAIEHBIX 7 6anoB (BeiroHEeHO 86 - 100% 3amaHmMif)
3aaHMil)
(6 pabor)
Omnpocsl (4 ompoca) 1 6ayu1a (MOPOrOBO€E 3HAYECHHUE) 4-8
2 6asia (MakcUMalbHOE 3HAUCHHUE)
HToro no texkyuieii padore B cemecTpe 41 -80
IIpomexyrounas |20 Tecr. 5 6ayutoB (TMOPOTOBOE 3HAYUCHNE) 5-10
aTTecTanus (100% 10 6an710B (MaKCHMaIILHOE 3HAUCHUC)
(3auer) [6annoB  |PemeHue 3anaum. 5 6aoB (IOPOroBOE 3HAYCHHUE) 5-10
IIpUBEICH 10 6anoB (MakcUMaJIbHOE 3HAUCHUE)
HOH
IITKAJIBI)
HToro mo npoMesKyTo4HO#i aTTecTanuu (3a4er) (51 -100%
o
[IPUBEACHHOMN
TIKase)
10-206.
CyMMapHasi olleHKa 10 JUCHMILIHHE: CymMa 6autoB TeKyILei U MpoMexyTouHoi arrectaumun 51 — 100 6.

5 Y4eOHO-MeTOAMYECKOE 00ecIeueHHue TUCHUIIINHEBI.

5.1 YueOHnast iureparypa
OcHoBHasi yueOHasi IuTepaTypa

Mansisxo, A. A. TlapannensHoe MPOrpaMMHPOBAHHWE Ha OCHOBE TEXHOJOTHI openmp,
cuda, opencl, mpi : yae6HOe mocooue st By30B / A. A. MajsiBko. — 3-€ U3., UCIIP. U JOI. —
Mockga : M3garensctBo Opaiit, 2023. — 135 c. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-14116-0. — Texkcr : smekTpoHHBIN // OOpasoBarenbHas miaTdopma FOpaidt [cait]. —
URL: https://urait.ru/bcode/514199

babuues, C. JI. Pacnipenenennble cucteMsl : yaeOHoe mocobue ans By3oB / C. JI.

JlomoJIHNTeIbHASL y4eOHAs JINTepaTypa

Kyopuna, E. B. OcHOBBI aITOPUTMHU3ALIMN U TPOrPaMMHUPOBaHUA Ha A3bike C# : yueOHOE
noco6ue s By30B / E. B. Kynpuna, M. B. OrueBa. — Mockga : U3narensctBo FOpaiit, 2023. —
322 c. — (Briciee obpazoBanme). — ISBN 978-5-534-09796-2. — Tekct : 3>neKTpOHHBIHA //
OopazoBarenpHas miargpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/517285

babuues, C.JI. PacnpeneneHHple CHUCTEMbI . ydyeOHOoe mocoOue s By30B/
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C. JI. babuues, K. A. KonbkoB. — Mocksa : U3gatensctBo FOpaiit, 2023. — 507 c. — (Bricmee
obpaszoBanue). — ISBN 978-5-534-11380-8. — Texkcr : snexkrponnslii // OOpazoBaTenbHas
wiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/518274

5.2 IIporpamMuHoe u uH(POPMANUOHHOE oO0ecle4YeHHEe OCBOCHUS

AUCIHUILINHBI.
B O6y‘ICHI/II/I HCIIOJIB3YIOTCA I/IH(i)OpMaHI/IOHHI)IC TCXHOJIOTUHX Ha 6336 KOMIIBIOTCPHBIX

KJ1accoB yaeOHoro kopmyca Ne4 (mp.Meramrypros 19):

- JICKIMOHHBIC 3aHSTHUS BEAYTCS C HCIOIH30BAHUEM IMPE3CHTAIM U MPOTPAMMHOTO
obecrieueHuss MyJIbTH-MeAMa jaeMoHcTpanuii Ha ocHoBe MicrosoftOffice 2010 (nuueH3us
DreamSparkPremiumElectronicSoftwareDelivery (3 years);

Renewal no cy6nunensuonnomy gorosopy NeTr000083174 ot 12.04.2016);

- MPAKTHUYECKUE 3aHATHS 110 TUCIUILTHHE MPOBOISATCS C HCIIOJIE30BAaHHEM MTPOTPAMMHOTO
o0ecrieueHus1, PUBEACHHOTO B Ta0JIHIIE.

Y4eOHble 3aHITHSI 10 AUCHUIUIMHE PoBOsATCs B yueOHbIX ayautopusix KI'TIN KemI'V:

610 Yuebnas ayauropus (MyJIbTHMEIMIHAS )T TPOBSACHUS: YueOHbIit kopiryc Ned.
- 3aHATUH JEKIMOHHOTO THIIA,
- TEKyIETO KOHTPOJIS ¥ MPOMEKYTOUHON aTTeCTalluu. 654079, KemepoBckas 001acTs,

Crnenuanu3upoBanHasi (yuyeOHasi) mefesib: JTOcKa MeloBas, kadeapa, CTONBL|r, HoBOKy3HEIK, mp-KT
CTYJIbSL.

OGopynoBaHue /UIsl Npe3eHTAIMU Y4eOHOro0 MaTepHaJa: CTalHOHAapHOE -
KOMIBIOTEP, IKPaH, MPOCKTOP.

Hcnonb3yemoe mporpammuHoe  obGecmeuenue:  LibreOffice  (cBoGomHO
pacnpoctpansiemoe I10), FoxitReader (cBo6oaH0 pacnpoctpansemoe [10), Firefox
14 (cBoOomuo pacmpoctpansemoe I10), Sumekc.bpay3zep (oTedecTBeHHOE
cB00OO0IHO pacmpoctpansemoe [10).

HnrepHer c o6ecneuennem agocryna 8 JUOC.

Merannypros, a. 19

501 JIabopaTopus nporpaMMHupoBaHus 0a3 JaHHBIX. Y4e6HbIit Kopiryc Ned.
VYueOHas ayquropus (MyJIbTUMEIUIHAS) IUTS TPOBEACHUS:
- 3aHATHUH JIEKITMOHHOTO THIIA,; 654079, KemepoBckast 001acTs,
- 3aHATUH CEMHHAPCKOTO (MIPAKTHISCKOTO) TUIIA; r. HoBoky3HelK, p-KT

- KypCOBOTO NPOSKTUPOBAHUS (BBIOJIHEHHS KYPCOBBIX paboT);

- TPYMIIOBBIX ¥ MHAWBUIYaIbHBIX KOHCYJIbTALIUIA;

- TEKYIIEro KOHTPOJISl U IPOMEXYTOYHOH aTTeCTalllH.
CnenuanusupoBannas (yueOHasi) meleab: Jocka MenoBas, kadempa, CTOJBI
KOMITBIOTEPHBIE, CTYJIbSI.

OGopynoBaHue Ml Npe3eHTALMH Y4e0HOr0 MaTepHala. cmayuoHapHoe -
KOMITBIOTEp MpernoaaBares, SKpaH, PoeKTop.

JlabopaTtopHoe oOopyaoBaHMe. cmayuoHapHoe -  KOMIIBIOTEPBl  JJIS
oOyuarommxcs (17 mr.).

Hcnoanzyemoe  mporpammuHoe  obecmedyenme:  LibreOffice  (cBobomnHO
pacupoctpansiemoe [10), FoxitReader (cBo6oaHO pacnpoctpansemoe [10), Firefox
14 (cBobomHO pacmpocrpansemoe [10), Sunekc.bpaysep (oTeyecTBeHHOE
cBoboHO pacmpoctpansemoe [10), Android Studio, PostgreSQL.

HuTepHer ¢ o0ecneyennem nocryna B IUOC.

Meramnypros, a. 19

5.3 CoBpemenHble  npodeccuOHATbHbIE  0a3bl  JaHHBIX H

HHGpOpMALMOHHBIE CIPABOYHBIE CHCTEMBI.

Iepeyens CIIB/l u UCC no nucumnuinae

1. CITForum.ru - on-line 6ubaxoTeKa CBOOOAHO JOCTYIHBIX MAaTEPHAIOB 10
MH()OPMAIIMOHHBIM TEXHOJIOTHAM Ha PycCKOM si3bike - http://citforum.ru

2. Hayunas snektponnas OubOmmoreka eLIBRARY.RU — kpymseWmmii poccuiickuit
UH(QOPMAIIMOHHBIA TOPTal B OOJACTM HAyKH, TEXHOJOTHMH, MEIUIMHBI W 00pa30BaHM,
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coJiepKalii pedeparsl U MOJHBIC TEKCTHI - WWW.elibrary.ru

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.

6.1.IlpumepHbIe TeMbI NUCBMEHHBIX Y4eOHBIX padoT
Tembl onipoca

Ompoc Nel

HcnonHenne HECKOJIBKUX PaCIPEEIeHHBIX TPOLECCOB
KimenT-cepBepHas apXUTeKTypa

[TapannenpHas cucrema

Pacripenenennas cucrema

Knaccugukanus mapayuieabHbIX CUCTEM

OKO/J

OKM/]

Apxurextypa MKM/{

Onpoc Ne2

1. Ilepeuncnute cocraBHble yacTH TexHonoruu OpenMP.

2. C noMouIbio KaKoi TUPEKTUBBI (IUPEKTUB) CO3JaI0TCS HOBbIE NapajliesibHble 001acTH
POrpaMMbI?

3. YTo Takoe KpUTHUYECKask CEKLIUs IPOrpaMMbl?

4. Kakum 00pa3oM MOXKHO YCTAaHOBHUTb HY)KHOE€ KOJMYECTBO IIOTOKOB JJISi CO3/aHHUS
ouepeHON mapasuiebHON 00acTu?

5. Kak olecrnieunTh BBITOJHEHHE (PparMeHTa MapajuledbHON 00JacTH TOJNBKO TJaBHBIM
OTOKOM?

6. Kakasg omuumsa gupextuBsl OpenMP for ucmonb3yercst niast ykaszaHust crocoba
pacripesiesieHus] UTepaluii UKIIa MeX/1y TOTOKaMU MapajuieabHoi obnactu?

7. Uto takoe deadlock? Kakum mnpaBuiaM HYy)XHO CJ€l0BaTh, 4TOOBI M30€KaTh
BO3MOXKHOCTH MONIaJaHNA NapajuienbHoi nporpamMmsl B deadlock?

8. Uto Takoe cBeneHue AaHHbIX? Kakue oniuu v B KaKUX AUPEKTUBAX HCIIONb3YHOTCS JUIsS
BBITIOJTHEHUSI CBEJIEHUS ?

9. Uto nenaer aupektrBa OpenMP threadprivate?

10. Kak oOecrneunTh BBINOJHEHHE (parMeHTa NapaenbHOW 00JacTH MOTOKOM C
MaKCHUMaJIbHBIM HOMEPOM B JJAaHHOM MapasuienbHoi obmactu?

11. {nst uero ucnons3yercs onuus firstprivate? Yem oHa oTianuaercs OT ONIMA private u
lastprivate?

12. Yro Takoe BIOKEHHAas MapajuienbHas o0nacTh mporpammbl? B kakux ciydasx ee
HEJb3s1 CO3/1aTh?

13. YUto Takoe HesiBHAst OapbepHas cuHXpoHu3anus? C MoMOIIbI0 KAKUX CPEACTB €€ MOKHO
OTMEHHTH?

14. [1ns gero ucnons3ytotest qupektuBbl OpenMP sections u section? Uto aenaer kaxaas
U3 ATUX TUPEKTUB?

15. Ilepeuncnute Bce cpeAcTBa CUHXPOHU3AUH TOTOKOB B OpenMP.

16. Ilepeuncnure BO3MOXHBIE CHOCOOBI pacHpeAeseHUs HTEepaluid IUKIa MEX1y
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MOTOKaMH.
17. Yro nenaet nupextuBa OpenMP atomic?
18. B uem cocTtouT paznuune MeKAy OOIIMMH U JOKaJIbHBIMH ITEPEMEHHBIMH ITOTOKA?
19. C noMompl0 KaKUX CpPEACTB MOKHO OTPaHUYUTh TIyOMHY BIIOKEHHOCTH
napajuieJIbHBIX o0acTel mporpaMms?
20. Ot 4yero 3aBUCHUT PaBHOMEPHOCTH 3arpy3KH IMPOILIECCOPOB/AEp CUCTEMBI ¢ 00IIei
aMATb0?
21. Kakum oOpa3oM ¢yHKUHMs, BBI3bIBa€Masi M3 IMapajuIeIbHON MPOrpaMMbI, MOXET
BBISICHUTB, B MTOCJIEIOBATEIBHON WM MApajlieIbHOW 001aCTH OHA BBITIOTHIETCS ?
22. Kak o0ecreuuTh BHIMOTHCHHE (PparMeHTa napauieIbHOM 00JIaCTH B TOYHOCTH OJTHUM
OTOKOM?
23. Kakoe 3HaueHue OylIeT HMMETh IepeMeHHas count B pe3yibTaTe BBITOJIHEHUS
dbparmeHTa napaieabHON IPOrPaMMBL:
int count = 0;
#pragma omp parallel for
for(inti=0;i<10; i++){
count++;

}

Ompoc Ne3
1. Yro Ttakoe sgpo B TepmuHosiornn CUDA? 2. Kak 3agaercsi pa3MepHOCTb U

KOJINYECTBO MTOTOKOB s1JIpa, BHIIOJIHAEMOr0 rpaduyeckum mporeccopom?

3. Ilepeuncinre BUABI U XapaKTEPUCTUKH MTAMATH, TOCTYIIHOU 13 mporpamMmsl GPU.

4. Kak yka3zatp TpeGyeMoe pasmelieHue nepemenHoi B namsatu GPU (peructpoBoii,
paszaenseMou, TI00abHON, TaMATH TEKCTYP,...)?

5. IlepeuncauTe BUIbI U XapaKTEPUCTUKH AMSITH, TOCTYITHOM u3 nporpammsl CPU npu
ucnoib3oBaHuu apxutekTypsl CUDA.

6. [lepeuncnure BCTPOCHHBIE BEKTOPHBIE THUIBl JaHHBIX pacuivpeHus s3bika C u
OOBSICHUTE CMBICT UX HAUMEHOBaHUIA.

7. Kak B nporpamme ju1st CPU obecnieunTh CHHXpOHU3ALUIO ¢ Tporpammoit st GPU?

8. Ecin k ognomy CPU nonkimoueHo Heckosibko BuaeokapT NVidia apXUTeKTypsl
CUDA, To kakum 00pa3oM MOXHO 00€CTIeUUTh UX OJJHOBPEMEHHYIO 3arpy3Ky?

9. Ilepeuncnute BUABl U XxapakrepucTuku namsatu GPU, nocTtynmHoON U3 mporpaMMbl
OCHOBHOTO IIPOILIECCOPA.

10. Kakue orpanndeHust HalnoXeHbl Ha (YHKLUHU, KOTOPbIE JOJHKHBI BBIOJIHATHCA Ha

GPU?

11. Yto Takoe mynbTHnpoueccop B repmunHonorun CUDA?

12. Kakue orpaHuueHHs HaJOXKEHbl Ha (DYHKIMH, BBIIOJHSIEMble B TrpaduyeckoM
npoteccope?

13. Kak onpenenuTb BEpCHI0O W TEXHUUYECKHE XapaKTEPUCTHKH TIpaduyecKoro
npoueccopa NVIDIA?

14. Tlepeuncnute W OXapakTepU3yWTe TPYMIbl OMONMOTEUHBIX (QyHKIMI Run-time
6ubmmoreku CUDA.

15. Yro Takoe ceTka, 6J10K, MOTOK B TepmuHoorun CUDA?

16. Uto Takoe Tin gaHHbIx dim3?

17. KakoBa MakcuMasbHas pa3MEepHOCTh CETKU B OJ0Kax?
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18. Ilepeuucnure u oxapakTepusyiTe QGYHKIUH KOMIIOHEHTOB MPOrPaMMHOTO
obecneuenus CUDA.

19. Kakyto mozens napamuienusma peainusyet apxurekrypa CUDA?

20. Yto nenaet npenpoiieccop nvec?

21. MoXHO JM TOJYYUTh yKa3aTelb Ha (PYHKIHIO, BBINOJIHSEMYIO TIpaduyecKum
npoueccopom?

Ompoc Ne4
1. Kakue BUIbpl BUPTYaIbHBIX TONOJIOTHI MOKHO pEaJIM30BbIBATh C UCIOJb30BaHUEM

MPI1?

2. Uto takoe OGapbepHas cuHxpoHm3anus B MPI? Kakue erie Buabl CHHXPOHU3ALUN
CyIIeCTBYIOT B cTanaapte MPI-1?

3. [lepeunciure ocHOBHBIC rpyIbl (GyHKIMHN cranaapta MPI-1.

4. Moxer mu MPIl-nporpamMma, BBINOJHAKOIIAACS HAa MHOIOSJIEPHOM  Y3II€,
MCIIONIb30BaTh Bee ero spa? U ecnu na, To Kakum oopazom?

5. Yrto Takoe noJyib30BaTeNbCKas onepanus peayKiuu?

6. UeM pasznnyaroTcs pa3Mep U MPOTSHKEHHOCTh TUIOB TaHHBIX MPI?

7. Uto Takoe Oydepu3zoBaHHas Iepeaada COOOMeHHIT?

8. Uro takoe kommyHukarop? Kakue npobiemMsl pemaroTcsi ¢ UCHOIb30BAaHUEM 3TOTO
MOHATHUSA?

9. Cxonbko B MPI onepanuii npuema cooOmieHuii Tuna mrouka-roukah? Ilepeuncnure
U 0XapaKTEepU3yUTe UXx.

10. Yro Takoe KOJIEKTUBHOE B3aUMOJICHCTBHE BETBEH TPOrpaMMbl?

11. Kak myTtem BbI30Ba OJHOM (PyHKIIMH MOKHO OJHOBPEMEHHO IEpelaTh U MPUHATH
0JIOK JTaHHBIX?

12. Tlepeuncnaute npeaomnpeeiaeHHbIe onepanuy peaykunu Janabix MPILL

13. Uto Takoe BuptyanbHas Tonosiorusi? Kak ona cBszaHa ¢ GuU3HMUECKOM TOMOJIOTHEH
BBIYHCIIUTEIILHON CeTH/KilacTepa/KoMIuiekca?

14. Jlng yero B MPI-nporpaMmmMax MOKHO MCIIOJIb30BaTh TPOU3BOIHBIEC TUIIBI JAHHBIX ?

15. KakoBo Ha3Hauenue 6ubnnoreku MPE?

16. Uto noHnmaeTcs noj onepanusiMy CABUTa U IMKIMYECKOTo cIBUTra NaHHbIX? Kakue
GYHKIIUN 00BIYHO MCTIONB3YIOTCS JJI UX peanu3anun?

17. Yro Takoe uckmouaromas penykuus (MPI _Exscan), kak oHa BeinonHsiercs?

18. Moxer nu BeTBb NHapauieIbHOW MporpaMMbl ¢ nomouisio MPI nepenaBath
coob1eHus cama cebe?

19. Kakue onepamuu pacchUIku U cOopa JaHHBIX peanu3oBaHbl B MPI?

20. TomxHbI 1 aOCOIOTHO BCE BETBU MapAILIEIHHON MPOTpaMMbl IPUHUMATh Y4acTHe
B KOJUIEKTUBHOM B3aUMOJEHCTBUU?

21. CKOIBKO KOHCTPYKTOPOB NIPOU3BOIHBIX TUIIOB peann3oBaHo B MPI? Ilepeunciaure
U 0XapaKTEepU3yUTe UX.

22. Yem paznuyarotcs Tonosorun mroph n mpemerkah?

23. Yro Takoe Bup ¢aiina? J{mas 4ero uCroib3yeTcst 3TO MOHATHE?

24. Kakue crmocoObl CHHXPOHHU3AIMH HCIOJB3YIOTCS TPH YIAJICHHOM JIOCTYyNE K
naMsTH?

25. YUto Takoe HMHTEP-KOMMYHHKATOp? Uem 3TO MOHATHE OTIMYAETCA OT MOHATHS
MHTpa-KOMMYHHUKaTopa?
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26. Yro Takoe (aitnoBelii THIT?

27. Yro Takoe MOKHO N nipu yaanenHoM noctyne namaru? Kak coznats okHO?

28. Uto Takoe CMHXpOHHU3ALUs ¢ OJOKMPOBKAMHU IPU YJAJIEHHOM JIOCTYIE K IaMsATu?
Kakwue ele cymiecTBytoT BUbl CHHXPOHU3ALUHU?

29. Yto Takoe cmerieHue daina? YeMm oHO OTJIMYAETCS OT TUIIOBOTO CMEIICHUS ?

30. Kakue pyHKIMN MOTYT OBITh UCIIOJIB30BaHBI AJ11 MOJU(GUKALIUN COCTOSTHUS TAaMSITH
MokHah npyroii BeTBu?

31. Ilepeuncaure ocHOBHBIE rpynibl pyHKIUi Ondbarnorexku MPE.

32. Yem paznuuaroTcst UHANBHUIyaJbHBIC U 00IIME YKa3aTenu (Hailion?

33. Yro Takoe e-tur? MoXeT JIu B KaUeCTBE €-THIIa UCIIOJIb30BaThCsI 0a30BbIi THII?

34. YUro Takoe 3a00pHas CHUHXpOHU3ALMS?

35. Kakue Tunsl 1ocTymna K ¢aiinam cymiectByiotr B MPI?

36. C nmomoIpio Kakux (PyHKIIUN BBITIOJHIETCS CO3aHUE HOBBIX TPYII BETBEH?

37. Uto Takoe CHHXPOHHU3AIUS C TACCUBHBIM aJIpecaTom?

38. Uro Takoe AOCTYM K (aiiry o SBHOMY CMeLIeHUIO? SIBIISIFOTCS 11 Onepaliy TaKoro
JOCTyTa KOJUIEKTUBHBIMU?

39. Mo>XHO 11 U3MEHSTh BUJI (aiiyia B IPOLIECCE BHIMOIHEHUS TPOTrPAMMBI?

Tembl HHAUBUAYAJIBHOI'O0 3a1aHUS

NunuBunyansHoe 3aganue Nel

PeanuzoBath anropuTMbel pabOTHI C MAacCHBaMM, HCIONB3Yysl AJI LHKIOB OJOYHOE,
MUKJIMYECKOe U OJIOYHO-TIMKIMYecKoe pactipeaesenus. [Ipu opopmieHun paboThl, Mpe1oCcTaBUTh
OJIOK CXeMbl M KOJI MCXOJHOTO M pacHapaICJICHHOTO aJIrOpPUTMOB, CPaBHEHUE Ppa3IMYHBIX
MOXO/0B K paclpeeieHHI0. YKa3aTh METO/IbI, UCTIONb3yeMbIe IS TPeoOpa3oBaHusl IIUKIIOB.

NunuBunyansHoe 3amanue No2
Peanm3oBaTh MoOIENh ACHHXPOHHBIX PACHpPEICICHHBIX CHCTEM Ha JI0OOOM  SI3BIKE
MPOrPaMMHUPOBAHUS, JOIMYCKAIOIIEM HCIIOIb30BAHHE MAPAIJIEIIEHO UCTIOMHSIOIIMXCS TPOIEAYD.

NunuBuayansHOe 3aganue Ne3

1. ITokaxkute, yto M000€ Ga30BOE BHIYMCICHHE MOYKHO MOJIU(PUIMPOBATH TaK, YTO OHO
OyZIeT coCTOATh TOJIBKO M3 coObITUM Tpex rpymni, Send, Receive u Internal.

2. Hanmumure kakoi-n100 anroputM Announce U3BELIEHHS O 3aBEPIICHUN BbIUNCICHHUS.

NunuBunyansHoe 3aganue No4
Peanusyiite pacnpeaeneHHbIi alrOpUTM B3aUMOUCKIIIOUSHHSI B BHJIe paboueit GyHKITIN

NuauBuayansHOe 3aganue NeS
CripoeKTHpoBaTh CUCTEMY, KOTOpPasi yIOBIETBOPSIET CIEAYIOIIMM TPeOOBAHUSIM:
* He JJOJDKHO OBITh LIEHTPATM30BaHHON 0a3bl TaHHBIX MOJIb30BaTENCH;
* oOuIye faHHbIe AenATcs Ha (parMeHThl PUKCUPOBAHHOM IJTMHBI, KOTOPBIE MBI OyJIEM
Ha3bIBaTh YaHKAMHU, OT aHTJIMHCKOTO ciioBa chunk — Kycok;
* KaXJbld YaHK JAHHBIX MOXET OBbITh JOCTYNEH TEM I0JIb30BaTENsIM, KOTOPHIM
BJIaJIeJIEL] pa3perl JOCTYII;
* KOMMYHHMKAIIUU MEXIy NpolieccaMHu MpoXoAsT B HeOe3zomacHoil cpene. JIroboit
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MOCTOPOHHUH MOJIH30BATENh MOKET YATATh BCE COOOIIEHUI MEXKTY MPOIIECCaMH;

*  KaXAbld YaHK MOXKET OBbITb COXpPaHEH OTHAEIbHO OT APYTUX, IPOLECC, CO3/aBLINI
YaHK MOXET IIPEKPATUTh CBOE CYIIECTBOBAHHUE.

NuauBunyansHoe 3aganue Nebo
1. Peanu3yiiTe mpocToOii BApUaHT ajaropuTMa CHHXPOHU3AIMH OOJIBIINX JAHHBIX.
2. Peanm3yiiTe aiIuTHBHYIO XAII-(PYHKIIUIO C IIOMOIIBIO MTPOJIBUHYTOTO aIrOpUTMa.

6.2. IlpumepHble BONpPOCHI M 3aJaHus / 3aJa4H I NPOMEKYTOYHOI
aTrecranguu
Cemecmp 1

Tabauua 5 - IlpumepHble TeopeTHUYeCKHE BONPOCHI U NMPAKTHUYECKHE 3QJaHUA K
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3a4eTy
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PaBZLCJ’IBI 1 TCMbI

[IpumepHBbIE
BOIIPOCHI

TCOPECTUYCCKUC

HpI/IMCpHBIC OPAKTUYCCKHUC 3aJaHU

Pazoenwvt oucyuniunst

1. llonsamue napanienvHvlx U pacnpeoeieHHblX cCucmem

1.1 Onpenenenue u
0COOEHHOCTH
pactpenenéHHbIX CUCTEM

1. OcobeHHoCTH
pacnpeeieHHBIX CUCTEM

2. Ompenenenne
pacnpeeEeHHON CUCTEMBI
OTKa30yCTONYUBOCTH B
pacnpeieleHHBIX CHCTeMax

1.2 Apxurektypa
NnapauIeIbHBIX H
pacnpeeIieHHbIX CUCTEM

3. Apxutextypa MKM[J]

4. Apxurektypa OKOJ]

5. CepBHCHl pacrpeaeIeHHbIX
CHCTEM

6.  ApXUTEKTypHBIC
pacnpeesieHHbIX CHCTEM

CTHUIIN

2. llapannenvnoe npoepammuposanue

2.1 [MapannenbHble
BBIYUCIICHUA

7. biiouHoe pacnapanieIuBaHue
IIMKJIOB

9. Pa3BepTKa UKIIOB

10. Bumer mpeoOpaszoBaHuUs
LIUKJIOB

Peanuzosams bnounoe
pacnapajieiuearnue Yyukios
Peanuzoseams npe06pa306aHue YUKII08

pacuiupenuem crauipa

2.2 Texuomorus
napauieaIbHOr0
MPOTrpaMMHUPOBAHUS
CHCTEM C OOIIEeH TaMSITEIO
na OpenMP

11. CpenctBa CHHXpPOHHM3ALUU
notokoB B OpenMD

12. HesBHas OaprepHas
CUHXPOHHU3ALIUS
13. OOmme ¥ JIOKAJIbHBIE

TNEPEMEHHBIC ITOTOKA

Ucnonvzys OpenMP, pearuzosams
RApaeIbHblll ANoPUmM

2.3 Wcnosnb3oBaHue
rpadUYecKuX IpoIeCCOPOB

14. Cetka, OJIOK U IIOTOK
15. Orpannyenus Ha (QYHKIUH,
ncnonasemsle Ha GPU

2.4 Nnrepdeiic nepenaun
coobmenniit MPI

16. BydepusupoBannas
repeaya coo0ImeHui

17. KomnextuBHoe
B3alMO/IEHCTBUE BETBEM
MIPOTPaMMBbI

18. Hckimrouaromas peayKius

Peanuzosame napannenvrwiii 6600

3. Modenu pacnpedenenuvix

cucmem

3.1 Moguens
pacnpezeneHHOro
UCIIOJTHEHUS

19. Monens
KOMMYHHKAIIHOHHOTO KaHala
20. YnopsiiourBaHue COOBITHIA

3.2 Jloruueckoe BpeMs

21. Jlornyeckue yachl
22. CkanspHoe BpeMs
23. BekTopHoe Bpemst

Peanuzoeams ancopumm onpedenenus
epemenu cobbimuil

3.3 CuHXpOHHOE 1
ACHHXPOHHOE MCIIOJIHCHHUE

24. ACHHXPOHHOE UCTIOTHEHNE
25. DOMynsauu

3.4 Monenn 0TKa30B

26. OTKa3bl NPOIIECCOB
27. Hepapxus
HEUCIPAaBHOCTH

MoOJeNen

HocmpoeHue MoOe OMKA308

3.5 I'mobanbpHOE COCTOSIHHE

28. Pacnpenenennas
Mycopa

20. Pacnpenenennoe
00HapYyKEHHE 3aBEPIICHUS

30. dwuxcamua 1JI00AIBLHOTO
COCTOSIHHS

cOopka

4. Pacnpedenennvle cucmemol
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4.1 KomMMmyHUKallmoHHAs
HoJCUCTEMA

31. Anroputmsbl Ha rpadax
32. YnaneHHbI€ BBI30BbI

4.2 CUHXpOHM3AITAS

33. AnropuTMBI CHHXPOHU3ALUH | Peanuzayus areopumma cCUHXpOHU3ayul
4acoB

34. Pacnipenenennsie
B3aNMOHCKIIFOUCHUS

4.3 Perutnkanus u
KOHCUCTEHTHOCTH

35. IlaccuBHAS pETUTHKAITAS

36. AkTUBHAs peITUKALINS

37. PasMelienne u 0OHOBICHUE
PEILIUK

4.4 Be3onmacHOCTH

38. Mopenu KOHTPOJISI TOCTYTIa
39. JluckpeTHoe ympaBieHHE
JOCTYTIOM

4.5 CucteMsl XpaHEeHUS
JTAaHHBIX

40. Pacmipenenennsie
KJIacTepHbIE (aiiJIOBBIE CHUCTEMBI
41. IlupuHTOBBIE CUCTEMBI

4.6 PacnipeneneHnbie

42. Mopenu pacnpenenéHHbIX

BBIYMCIICHUS BBIYHCJICHUIA.
43. KoMIIOHEHTBI METACHCTEMBEI
Komnemenyuu
I1K-2 Criocoben Keiic 3a0anue 1
pa3pabaTsiBaTh TpebyeTcst peannu3oBaTh NapaILICIBHYIO PEATU3AIHIO AITOPUTMA PEIICHHUS CHCTEMBI
TpeGoBaHus, JMUHEWHBIX adreOpandecKiuX YpaBHECHUI.
HpOCKTI/IpOBaTI) u - OHpeZ[eJ'II/ITL TCXHOJIOTHUH I/Iv AJITOPUTMBbL  JId  peain3alliu 3(1)(1)€KTI/IBHOI‘O
peaHI/I3OBBIBaTB aJIropuTtMa ajist CACTCMBI C O6H.[€I/I ITaMATBIO
HpOFpaMMHOC - OHpeZ[eHIiI‘TL U OomucaTb QAJropuTMbl pacrnapaieJiuBaHud HOUKIOB A
3¢ GeKTHBHON pean3aIiiy alropuT™Ma
obecrieueHme

- CocraBuTth HpOFpaMMHLIﬁ KO MapajuICJIbHOro aJroputMa € HCHOJIb30BaHUECM
BI)I6paHHI>IX METOJIOB U TEXHOJIOTHH

Keiic 3a0anue 2

C wuCHONb30BaHMEM HEONOKHPYIOLIMX ONEPaluid OCYIIECTBHTh YMHOXXCHHUE
KBaJIPaTHBIX MATpPUIL, UCHOJIB3Ys PA3INYHbIC BUIbI pAcTIpe/IeNICHHUS JaHHBIX MEXKIY
nporeccamu (BBIOpaTh M3 64 BapHAHTOB HCIIOJB30BAaHMS TOMOJIOTMH 5 Hamboee
3¢ eKTUBHBIX, 000CHOBAThH BBIOOP U CPABHUTH BPEMSI BBITIOTHEHIS).

CocraButens (un):

HlTeiitnOpexep O.A., KaH[. TeXH. HayK, JoueHT kadeapst UBT

(Ppamunus, unuyuaner u dorxcrocms npenodasameni (ei))
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