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1 Ileap TUCHUIIHHBI.

B pesynbraTe OCBOSHHS MaHHOW IUCHUIUIMHBI Yy  OOYYaromierocs OJDKHBI OBITh
c(OpPMHUPOBAaHbI KOMIIETEHIIMA OCHOBHOW MPO(ecCHOHAIBHOW 00pa30BaTeIbHON IMPOrpaMMBbI
OakanaBpuarta (nanee - OITOII):

IIK-2 Cnocoben Kk pazpabomke mpebo8aHUll, NPOESKMUPOBAHUIO U peanu3ayuu
NPOCPAMMHO20 0becneyeHrs.

1 ®opmupyemble KOMIETEHIMH, WHIUKATOPHI JOCTH:KEHHS KOMIETEHIWA, 3HAHH,



YMEHUHA, HABBIKH

Tabnuua 1 — MHAMKaTOpsl JOCTHXKEHHSI KOMIIETEHINH, (hOpMUpyEeMble AUCIUTUINHON

Kon 1 nasBanue
KOMIIETEHIIUU

Nunukatopsl JOCTHXKEHUS
KOMIIETCHIINU, 3aKPETICHHBIC
3a JUCHUILTHHON

3unanus, ymeHus, HaBbIkH (3YB),
(dopMupyeMble TUCTUTUINHON

IIK-2 CriocoOHOCTBIO K
pa3paboTke TpeOOBaHMIA,
POEKTHPOBAHUIO H
peanu3aiuy MporpaMMHOTO
obecrieueHus

3HaTh:

KOMIIOHEHTHl ~ IPOrPaMMHO-TEXHUYECKUX
APXUTEKTYP MapauIeTbHBIX
BBIYUCIIUTEIBHBIX CUCTEM;

BH/IBI napaienn3ma, YPOBHHU
pacmapaiienBaHus;

MOJENIb TapajuIebHOM MPOrpaMMbl IS
BBIYHACIUTEIHFHON CHUCTEMBI c
pacnpenenéHHON MaMAThIO;

OCHOBBI MPOCKTUPOBAHUA, MOCTPOCHUA U

(YHKITHOHUPOBAHUS pacrpeneieHHbIX
CHCTEM.

YMmers:

MPUMEHSTh JIEKOMITO3ULIHIO,
MPOEKTUPOBAHUE B3aMMOJICHCTBUH,
YKPYIHEHHUE U MJIAHUPOBAHUE BBHIYMCICHUN
npu pa3paboTke HapajuIeIbHOrO
aJaropuTMa;

BBISIBIISITH MHQOPMAIIOHHbBIE 3aBUCUMOCTHU
MEX]Ty UTepallIMHU UKINIECKUX YIACTKOB
IPOTrPaMMBI;

CaMOCTOSITETIbHO ~ HAaXOJWTh  AITOPHTMBI
pemieHuss  3aja4y, TPEOYIOIMXCS IS
MIPOEKTHPOBAHMS, MOCTPOCHUS u
WCTIOJIb30BaHMS PACTIPE/ICIICHHBIX CUCTEM, B
TOM YHCJI€ HECTAaHIAPTHBIX U IPOBOJIUTH UX
aHaJIN3.

Bitangers:

crocobamMu NpeoOpa3oBaHUsl LMKIOB IS
JUKBUJIAIH WHPOPMAITMOHHBIX
3aBUCHMOCTEH MEXIy UTepalrsimMu;
HaBBIKAMH pa3palOTKH, KOMIWIALUU U
OTJIAJIKU TTapaJUIEIBbHBIX IPOTPaMM;
HaBBIKAMH OCBOEHHSA OOJBIIOr0 00beMa
HHpOpMAITUH u pemeHus 3a/aq
pacrpenesieHHbIX CHCTEM.

2 O0BbEM M TPYI0EMKOCTH JUCHMILIUHBI 110 BUIaM YUeOHBbIX 3aHSITHI.




DopMBbI NPOMEKYTOUYHON ATTECTALUH.

Tabmuna 2 — O6beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJAM Y4eOHBIX 3aHATUN

O6BpéM
OO6mas TpyI0eMKOCTh ¥ BUJBI y4eOHOM paboThI IO AMCHIUIUIHHE, TIPOBOJUMBIE B PA3HBIX I&?g;ﬁ;?
(popmax o0yueHus
(01020)
1 O6mmas Tpy10eMKOCTh TUCIIATUTAHBI 108
2 KonTakTHas paboTa o0ydaromMxcs ¢ mpenojaBareieM (10 BUAaM yUeOHBIX 3aHSTHI) 48
(Bcero)
AymutopHas pabota (Bcero): 48
B TOM YHCIIE:
JIEKIIAU 6
NPaKTHYECKUE 3aHITHUS, CEMUHAPEI
MPaKTHKYMBI
J1ab0paTopHbIe PabOTHI 30
B MHTEPAKTUBHOI popme
B JICKTPOHHOH opme
BreaynutopHas pabota (Bcero):
B TOM YHCIIe, HHIUBHAyaJIbHAs pab0oTa 00yJarOIIUXCs C MPEnoaaBaTeieM
MTOATOTOBKA KypCOBOW PabOTHI /KOHTaKTHas paboTa
IpYNIOBasi, WHIMBHIyaJdbHAs KOHCYJbTAllU W HWHBIC BHIbI  y4eOHOMU
IEATeNLHOCTH, MPEAyCMaTPHBAIOIIUE TPYNIIOBYIO WM HHIUBHIYAJIBHYIO PaboTy
00y4aroIuXCsl ¢ MPernoiaBaTesieM)
TBOpUecKas pabdora (3cce)
3 CamocrosTenpHast pabota oOyuaromuxcs (Bcero) 72
4 IlpomesxyrouHas aTTecTanys 00y4aiolWerocs — 3a4eT 1 00bEM 4acoB, BBIICICHHBIA Ha | 7 cemecTp

MIPOMEKYTOUHYIO aTTECTAIHIO!

3. YueOHO-TeMaTH4YeCKHii IJIAH U CO/IePsKaHue NUCHMILIHHBI.

3.1 YyeOHO-TeMaTH4eCKHIl IVIaH
Tabmuna 3 - YueOHO-TeMaTHIeCKui T1aH 09HOH (hOPMBI 00yUESHHS




Oobmas TpynoeMKocTb DOpPMBI TEKYILETO
TPYAOEMKOCTh 3aHATHH (4Yac.) npgga}ég)}?%ﬂqﬁoﬁ
= (6cezo uac.) aTTeCTalUH
= Paznenpl 1 TEMBI IUCIUTIIIAHBI yCIIEeBAEMOCTH
B MO 3aHATHIM 0DPO
= AyauTopH.
g sansatus | CPC
P JIeK1l. | IpakT.
Cemectp 7
1. Ilousmue napannenvhvix u
pacnpedeneHHbIX cucmem
1 1.1 Omnpenenenne 1 0COOEHHOCTH 1 - -
pacnpeenEHHbIX CUCTEM
2 1.2 Apxurektypa napayuieIbHbIX U 1 2 4 Ompoc Nel
pacrpeneneHHbIX CHCTEM
2. Ilapannenvnoe npoecpammuposanue
3-5 | 2.1 [apatenbHbIe BRIYUCICHUSI 2 2 6 | NanuBunyansHoe
3aganue Nel
4-6 | 2.2 TexHonorus napaieaIbHOTO - 4 Onpoc Ne2
MPOrPaMMHUPOBAHUS CUCTEM C OOIICH 4
namMaTeio Ha OpenMP
6 2.3 Ucnonp3oBaHue rpaguyecKux - - 6 Omnpoc Ne3
MIPOIIECCOPOB
7-9 | 2.4 UnTepdetic nepemaun coobmenuit MPI - 4 4 Omnpoc Ne4
3. Mooenu pacnpedenennvix cucmem
7- | 3.1 Monens pacnpeeIiecHHOTO UCTIOTHEHHUS 1 2 g | MunusuayansHoe
11 3ananue Ne2
9- | 3.2 Jlormueckoe Bpemst - 2 2
12
10- | 3.3 CuHXpOHHOE U aCHHXPOHHOE - 2 2
13 | ucnomueHue
11- | 3.4 Mogenu oTka30B 1 2 2
14
12- | 3.5 I'nobanbHOE COCTOSIHUE - 2 6 | MunuBuayansHoe
15 3amanne Ne3
4. Pacnpedenennvle cucmemul
13 | 4.1 KoMmMyHUKaIMOHHAs TIOJICHCTEMA 1 - 2
14- | 4.2 CunxpoHusauus 1 2 6 | MunuBuayansHoe
16 3aganne Ned
15 | 4.3 Peruikanus ¥ KOHCUCTEHTHOCTh - - 2
16 | 4.4 be3zonacHocTh - 2 6 | ViauBuayanbHOE
3aganue No5
17 | 4.5 Cucrembl XpaHEeHHUS JAHHBIX - 2 6 | MnguBuayanbHoe
3ananue Ne6
18 | 4.6 PacnpezencHHbIC BEIYUCICHUS - 2 6
18 IIpomMexxyTouHas aTTecTarus 3a4er




O6was TpymsoeMKoCTb DOopMBI TEKYLIETO
TPYAOEMKOCTh 3aHATHH (4Yac.) KOHTPOIA M
(sceco uac.) MPOMEKYTOYHOM
=) : aTTeCTalun
B Pa3,I[CJ'II>I U TEMBI OUCHUIIIINHBI YCHIEBAEMOCTH
B MO 3aHATHIM 0DPO
5 AyauTopH.
g sansatus | CPC
2 JeKL. | IPaKT.
Cemectp 7
| Beero: 108 6 | 30 | 72
4 HOpﬂI[OK OIICHUBAHUA YCIIEBAEMOCTH H C(l)OpMI/IpOBaHHOCTI/I

KOMHeTEHHHﬁ oﬁyqalomerom B TeKymei/i u l'[pOMe)KyTO‘IHOﬁ arTrecranmmm.
HJ'ISI MOJOXKHUTEIBHON OLIEHKH II0 pe3yibTaTaM OCBOCHUA AUCHUIIJIMHBI o6yqaromeMyc;1

HEOOXOJMMO BBITIOJIHUTH BCE YCTAHOBJEHHBIC BHUABI yueOHON paboThl. OlleHKa pPe3yJbTaToOB
paboTel 0Oy4JaronIerocs B bayuax (1o BuIaM) MpUBEACHA B Ta0IUIE 7.
Tabmuua 4 - bammeHO-peUTHHTOBAasI OIICHKA PEe3yIbTaTOB YI€OHOH paboThl 00yJaromuXcs

no BuzaM (bPC)
VYuebHas pabora |Cymma  |Bumsl u pe3ynbTaThl OreHka B aTTecTaluu banst
(BuIBI) 0amioB  |y4eOHOU pabOTHI (17 nenenp)
Tekymas yaebnas |80 JIexImoHHbIe 3aHATHS 2 0as1a mocemeHre 1 JIEKIIMOHHOTO 0-6
paboTa B cemecTpe (KOHCTIIEKT) 3aHATHSA
(ITocemnienne (3 3amsTHIA)
3aHATHUIH 1O [MpakTnyeckue padotel |1 §ann - mocemieHue | NpaKTHYECKOTO 12 -24
pacnucanuio u (OTYET O BBHIMOJHEHUN 3aHATHSI U BBITOJHEHUE paboThl Ha 51-65%
BBIIIOJIHEHUE NpaKTHYEeCKOW paboThl) |2 fasna — noceuieHye 1 3aHATHS U
3aaHHN) (12 pa6or). CYyIIIECTBEHHBIHN BKJIAJ] HA 3aHATHU B paboTy
BCEH TPYIIIbI, CAMOCTOSTEIBHOCTD 1
BEITTOJTHEHHE paboTh! Ha 85,1-100%
WnnuBuayanbHble 3a oqno U3 :
3asianus (OTYET O 4 pasuta (BeIIONHEHO 51 - 65% 3amaHmii) 24 - 42
BBITIOJTHCHUH 5 6as10B (BBITOMHEHO 66 - 85% 3amaHuii)
WHIUBUIYATbHBIX 7 6amnoB (BeimoaHeHo 86 - 100% 3amaHmuii)
3a1aHHi)
(6 pabor)
Omnpocsl (4 ompoca) 1 6ayu1a (MOPOrOBO€E 3HAYEHHE) 4-8
2 pania (MaKCUMaJIbHOE 3HAYCHHE)
HTroro no Texkyueii padore B cemecTpe 41 - 80
IIpomexyrounas |20 Tecr. 5 6ans10B (MOpOTrOBOE 3HAUCHUE) 5-10
arrectarus (3auer |(100% 10 6anoB (MakcUMaIbHOE 3HAYCHHUE)
C OIICHKOIA) [6annoB  |Pemenue 3agaun. 5 6a/10B (TOPOrOBOE 3HAYCHHIE) 5-10
MIPUBEICH 10 6anoB (MakcUMaIbHOE 3HAUCHHUE)
HOM
IITKAJTB)
HToro no npoMe:KyTo4Hoii arrecTannu (3K3aMeHy) (51 -100%
1o
[IPUBEJACHHOMN
IKae)
10-20 6.
CymMMapHasi OlleHKa 10 AUCIUIIHHE: CymMa 0aJutoB TeKyIel U MPOMEKYTOUHON aTTecTalluu 51 -1006.




5 Y4yeOHO-MeTOAMYECKOE O0ecTIeueHne JUCIUIINHEI.

5.1 YueOHnas ureparypa
OcHoBHasi yueOHasi IuTEpaTypa

Mansexo, A. A. TlapannenbHoe TPOrpaMMHUPOBAHHE HAa OCHOBE TEXHOJIOTHUH openmp,
cuda, opencl, mpi : yae6HOoe mocobue st By30B / A. A. MajsiBKo. — 3-€ U31., UCIIP. U JOI. —
Mocksa : M3natensctBo FOpaiit, 2023. — 135 ¢. — (Bricmiee o6pazoanue). — ISBN 978-5-
534-14116-0. — Texkcr : anextpoHHsld // OOpa3oBarenbHas 1iatdopma HOpait [calT]. —

URL: https://urait.ru/bcode/514199
babuues, C. JI. PactipenencHnble cucTeMsl : yaeOHoe mocobue mist By3os / C. JI.

JlonoiHuTEIbHAS y4eOHasi IUTepaTypa

Kyopuna, E. B. OCHOBBI alTOpUTMHU3AIIMY U TPOrPaMMHUPOBaHUA Ha A3bike C# : yueObHOE
nocobue st By30B / E. B. Kynpuna, M. B. OrneBa. — Mockga : U3narensctBo FOpaiit, 2023. —
322 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-09796-2. — Tekcr : 3yeKTpoHHBIN //
Oo6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/517285

babuues, C.JI. PacupeneneHHble CHCTEMBI . ydeOHOe mocoOue i By30B /
C. JI. babuues, K. A. KonbkoB. — Mocksa : U3natensctBo FOpaiit, 2023. — 507 c. — (Bricuiee
oOpazoBanue). — ISBN 978-5-534-11380-8. — Tekct : snekTpoHHbI // OOpa3oBaTenbHas
wiatgopma Opaiir [caiit]. — URL: https://urait.ru/bcode/518274

5.2 IIporpamMHoe u uHPOPMALUMOHHOE oO0ecle4YeHHe OCBOCHUS

AUCHUIIJINHBI.

5.2.1 IIporpamMHoe o0ecriedeHue

B oOydenun wucnonb3yroTcsi WHOOPMAIMOHHBIE TEXHOJIOTMH Ha 0a3e KOMITBIOTEPHBIX
KJ1accoB yueOHoro kopmyca Ne4 (mp.Meramrypros 19):

- JIEKIIMOHHBIE 3aHATHUS BEAYTCS C HCIOJIH30BAHUEM IMPE3EHTAIM U MPOTrPaMMHOIO
obecrieueHnss MyJIbTH-MeAnMa AeMOHcTparuii Ha ocHoBe MicrosoftOffice 2010 (numen3us
DreamSparkPremiumElectronicSoftwareDelivery (3 years);

Renewal no cy6nunensuonnomy gorosopy NeTr000083174 ot 12.04.2016);

- PaKTHYECKUE 3aHATHSA 10 TUCIUILIMHE MPOBOASATCS C MCIIOJIb30BAaHHEM ITPOTPAMMHOTO
o0ecrieueHns1, MPUBEACHHOTO B Ta0JIHIIE.

Tabnuya — Ungopmayuonnvie mexunonozuu u npoepammuoe obecnedenue ayOumopHuix


https://urait.ru/bcode/514199
https://urait.ru/bcode/517285
https://urait.ru/bcode/518274

3AHAMUL U CAMOCMOSAMENbHOU pabombl

[Iporpamma / cuctema

CBenieHus 0 MpaBe MCIMOJB30BaHUS (JTULICH3HS,
JIOTOBOP, CPOKHU UCTIONb30BAHUS).

Ne KOMII. KJIaCCOB

Tapant Toc.xorTpakT Ne38 ot 5.03.2010 501/4, 502/4, 508/4,
509/4,602 /4

ConsultantPlus 14 Jorosop 06 uro momrepsxke 01.04.2007 501/4, 502/4, 508/4,
509/4,602/4

IIporpamMMHOE 00eCIeYeHHE KOMITBIOTEPOB:
Omnepannonnsie cuctembr: Windows 7; Aarusupycuoe I[10: EsetEndpointSecurity 5.0.

HNHTeperpupoBaHHbIe NPOrPaMMble CHCTEMBbI

Microsoft Visual Studio 2010

JIuniennsus DreamSpark Premium Electronic
Software Delivery (3 years) Renewal o
cyommnensnoaHoMy goroBopy NeTr000083174
ot 12.04.2016r.

501/4, 502/4, 508/4,
509/4,602/4

Od¢ucunoe 11O

Microsoft Office, Visio
MS PowerPoint

JunenususiDreamSpark Premium Electronic
Software Delivery (3 years) Renewal

HOCYONUIIEH3HOHHOMYIOTOBOPY
NeTr000083174 ot 12.04.2016r.

501/4, 502/4, 508/4,
509,602

Cnpanoqﬂo-npaBOBue " l/IH(l)OpMaIII/IOHH])Ie CUCTEMBI

Tapant T'oc.kontpakt Ne38 ot 5.03.2010 501/4, 502/4, 508/4,
509/4,602/4

ConsultantPlus 14 Horosop 06 undo momaepxke 01.04.2007 501/4, 502/4, 508/4,
509/4,602/4

Bpay3sepsl u 10110/ IHEHU

IE 8 BecruiatHo 501/4, 502/4, 508/4,
509/4,602/4

Firefox 14 Becruiatso 501/4, 502/4, 508/4,
509/4,602/4

Opera 12 Becruiatso 501/4, 502/4, 508/4,
509/4,602/4

Netbeans IDE 7.0.1 qs Firefox BecriatHo 501/4, 502/4, 508/4,
509/4,602/4

CnenuanbHoe IO nis padoTsl ¢ komnboTepoM Jjui ¢ OB3

NVDA Becruiatso 501/4, 502/4, 508/4,
509/4,602/4
DKpaHHas J1yna, SKpaHHas B cocraBe onepaiioHHOM CUCTEMBI 501/4, 502/4, 508/4,
KJIaBHaTypa 509/4,602/4
5.3.2 CoBpevenHble mnpoeccHOHAILHbIE 0a3bl  JaHHBIX H




HH(OPMALMOHHBbIE CIPABOYHbIE CHCTEMBI.

IMepeuvens CIIBA u UCC no qucuuniimnHe

1. CITForum.ru - on-line Oubnuoreka CBOOOJHO JOCTYIMHBIX MAaTEpUATIOB IO
uHGOPMAIIMOHHBIM TEXHOJOTHAM Ha pycckoMm si3bike - http://citforum.ru

2. Hayunas snektponnas OubOnuorexka eLIBRARY.RU — kpymueimmii poccuiickuit
UH(GOPMAIIMOHHBIA MOPTal B OOJIACTH HAYKH, TEXHOJOTHMH, MEIMIMHBI W 00pa3oBaHus,
coJiepKalii pedeparsbl U MOJHbIC TEKCTHI - WWW.elibrary.ru

3. Enmmuoe okxHO mocTyma k oOpa3oBarebHBIM pecypcam - http://window.edu.ru/

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.

6.1.IlpuMepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX PadoT
Tembl onipoca

Onpoc Nel

VcnionHeHne HeCKOJIBKUX paclpeieIeHHbIX IPOLIECCOB
Knunent-cepBepHas apXuTekTypa

[TapannensHas cuctema

Pacnpenenennas cucrema

Knaccudukanus napasieabHbIX CUCTEM

OKOUI

OKM/]

Apxurekrypa MKM/]

Ompoc Ne2

1. Ilepeuncnure cocraBHble yacTH TexHOJ0orun OpenMP.

2. C noMouIb0 KakoW TUPEKTUBBI (TUPEKTUB) CO3/IAI0TCS HOBBIE MapaljiesIbHbIe 001acTh
POrpaMMbI?

3. YTo Takoe KpUTHYECKAsl CEKLIMSI TPOTrPaMMBbl?

4. Kakum 00pa3oM MOXXHO YCTaHOBHUTH HYKHOE KOJMYECTBO IOTOKOB JJISi CO3/aHUSA
OuepeHOM mapaienbHol oomactu?

5. Kak obecreunTs BBINOJHEHHE (parMeHTa MapaiieIbHOM 007acTH TOJNBKO TIIaBHBIM
MIOTOKOM?

6. Kakas omumsa gupexktuBel OpenMP for wucnosnm3yercss mist ykasaHus crocoOa
pacripesiesieHUs] UTepaluil IUKIIa MEX/1y MOTOKaMU MapajuleIbHON obnacTu?

7. Uto takoe deadlock? Kakum mnpaBuiaM HYXHO Cjel0oBaTh, 4TOOBI M30€KaTh
BO3MOYKHOCTH TIOTIa/IaHusI MapajuiesibHoi porpammel B deadlock?

8. Uto Takoe cBeneHne AaHHbIX? Kakue oniuu v B KaKuX AUPEKTUBAX HCIIOIb3YIOTCS JUIsS
BBITIOJTHEHUS! CBEIEHUSA?

9. Yto nenaer nupextuBa OpenMP threadprivate?

10. Kak oOecrneunTh BBINOJHEHHE (parMeHTa NapaIenbHOW 00JacTH MOTOKOM C
MaKCHUMaJIbHBIM HOMEPOM B JJAHHOM MapasuienbHoM o0macTtu?

11. JInsa yero ucnonb3yetcs onmus firstprivate? Uem oHa oTiMyaeTcss OT ONIMIA private u
lastprivate?

12. Uto Takoe BIOKEHHAsl MapayijienbHas 00JiacTh mporpamMmbl? B kakux ciydasx ee
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HEJIb3sl CO3/1aTh?
13. Yro Takoe HesiBHas OaphepHas cHHXpoHU3aus? C MTOMOIIBIO KAaKHX CPEJICTB €€ MOKHO
OTMEHUTH?
14. Jlnsg gero ucnosp3yroTes qupekTuBbl OpenMP sections u section? Uto gemaer kaxuas
U3 3TUX JUPEKTUB?
15. Ilepeunciute Bce cpecTBa CAHXPOHU3AIMHU TOTOKOB B OpenMP.
16. Ilepeuncnante BO3MOMKHBIE CHOCOOBI pacHpeleNieHus HUTepaluil LUKIA MEXIY
OTOKAMH.
17. Yro nenaet nupextuBa OpenMP atomic?
18. B yem cocTouT paznuune MeKAY OOIMMH U JTOKATbHBIMH MTEPEMEHHBIMH MTOTOKA?
19. C nomouipr0 Kakux CpEICTB MOXHO OIPaHUYUTh TIJyOMHY BJIOKEHHOCTHU
napajuleNIbHBIX o0acTel mporpaMmsbi?
20. Ot 4ero 3aBUCHUT PaBHOMEPHOCTHb 3arpy3KH MPOIECCOPOB/SIEp CHUCTEMBI C OO0IIen
NaMATbIO?
21. Kakum o6Opazom ¢yHKIMs, BbI3bIBacMas M3 MapauieIbHOW MPOrpaMMBbI, MOKET
BBISICHUTD, B [TOCIIEZIOBATEILHON WIIH MapaijielIbHOM 00J1IaCTH OHA BBIMOIHSIETCS?
22. Kak o0ecreuuTh BRIMOTHCHHE (DparMeHTa napauieIbHOM 00JaCTH B TOYHOCTH OJTHUM
MOTOKOM?
23. Kakoe 3HaueHue OyJneT HMMETh IepeMeHHas count B pe3yJbTaTe BBITOJIHEHUS
(dparmeHTa napajieIbHON IPOrpaMMBbl:
int count = 0;
#pragma omp parallel for
for(inti=0;i<10; i++){
count++;

}

Ompoc Ne3
1. Yto Takoe siapo B TepmuHonorun CUDA? 2. Kak 3amaercss pasMepHOCTb U

KOJINYECTBO MOTOKOB s1JIpa, BHIIOIHAEMOT0 rpaduyeckum mporeccopom?

3. Ilepeuncinre BUABI U XapaKTEPUCTUKH MTAMATH, TOCTYIHOU 13 nporpamMmsl GPU.

4. Kak ykazate TpeOyemoe pasmenieHue nepeMeHHoi B namsatu GPU (peructpoBoid,
paszensieMoil, ro0anbHOM, NaMsITH TEKCTYpP,...)?

5. IlepeuncauTe BUABI U XapaKTEPUCTUKH ITAMSTH, JOCTYIIHOM 13 mporpammel CPU npu
ucronb3oBaHnu apxutekTypel CUDA.

6. I[lepeuncnure BCTPOCHHBIE BEKTOPHBIE THUIblI JaHHBIX pacuiupeHus s3bika C u
00BSCHUTE CMBICII UX HAUMEHOBAaHUM.

7. Kak B nmporpamme juist CPU obecnieunTh CHHXPOHU3ALUIO ¢ iporpammoit 1iast GPU?

8. Eciu k ogHomy CPU monkiodeHO HecKosbKo BuaeokapT NVidia apXUTEKTypsI
CUDA, To kakuM 00pa3oM MOXHO 00€CIIeUUTh UX OJJHOBPEMEHHYIO 3arpy3Ky?

9. Ilepeuncaute BUAbl U xapakrepucTuku namaru GPU, noctymHolf U3 mporpaMmbl
OCHOBHOTI'0 IIPOLIECCOPA.

10. Kakue orpanndeHust HaloXeHbl Ha (YHKIUHU, KOTOPbIE JOJHKHBI BBITOJIHATHCA Ha
GPU?

11. Yto Takoe mynbTUIponieccop B Tepmunosioruu CUDA?

12. Kakue orpaHuveHus HAJIOKEHBI Ha (PYHKIIMU, BBINOJHSIEMBbIE B TpaduuecKOM
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npoteccope?

13. Kak omnpenenuth BEPCHI0 U TEXHUYSCKUE XApPAKTEPUCTUKH Tpaduueckoro
npoueccopa NVIDIA?

14. Tlepeuncanre ¥ OXapaKTepHU3yiTe TPyIbl OHONMMOTEYHBIX (GyHKIHHA Run-time
oubmmoreku CUDA.

15. Yro Takoe ceTka, 06J10K, MoTOK B TepmuHOIoTHH CUDA?

16. Uto Ttakoe tun ngagHeix dim3?

17. KakoBa MakcuMasbHas pa3MEepHOCTh CETKU B OJ0Kax?

18. Ilepeumciute ¥ oOxapakTepusyite (YHKIHH KOMIOHEHTOB IPOrPaAaMMHOTO
obecneuenus CUDA.

19. Kakyto mozens napauienusma peanusyet apxutekrypa CUDA?

20. Yto nenaet npenpoiieccop nvec?

21. MoXHO 1M TONYy4YUTh yKazareidb Ha (PYHKIHIO, BBINOIHSIEMYIO TpadUudecKuM
npoieccopom?

Onpoc Ned
1. Kakue BUIbI BUPTYaIbHBIX TOMOJIOTHI MOKHO PEaJM30BbIBATH C UCIIOJIb30BAHUEM

MPI1?

2. Yrto Takoe OapwepHas cunxponuzauus B MPI? Kakue emie Buabl CUMHXpPOHH3AIUN
CYIIECTBYIOT B crannapre MPI-1?7

3. Ilepeuncnure ocHOBHBIE Tpynmbl GyHKIMI crangapta MPI-1.

4. Moxer mu MPIl-nporpamMma, BBINOJIHAKOMIAACS HAa MHOIOSJIEPHOM  Y3I€,
UCIOJIBb30BaTh Bee ero siupa? U ecinu 1a, To kKakum oOpazom?

5. YTo Takoe Moab30BaTENIbCKas ONEPALNs PEAYKLIUN?

6. UeM paznuyaroTcs pa3mMep U NPOTSHKEHHOCTh TUIOB TaHHBIX MPI?

7. Yo Takoe OydepusoBaHHas epeaaya cooOUeHU?

8. Uro takoe kommyHukarop? Kakue npobsieMsl pemaroTcsi ¢ UCHOIb30BaHUEM 3TOTO
MOHSATHUSA?

9. Cxonbko B MPI onepanumii npuema cooOrienuit Tuna Mrouka-roukah? Iepeunciure
Y OXapaKTEpU3YHTE UX.

10. YTo Takoe KOJUIEKTUBHOE B3aUMOJECHCTBHE BETBEHW TPOrPaMMBbI?

11. Kak myTreM BbI30Ba OJHOM (DYHKIIMKM MOKHO OJHOBPEMEHHO IEpelaTh U MPUHSATH
0JIOK JTaHHBIX?

12. Ilepeuncnure npeaonpenesieHHbIe ONepalu peayKiuuu n1anasix MPI.

13. Uto Takoe BupTyanbpHas Tonosorusi? Kak oHa cBsizaHa ¢ pu3MUECKON TOMOJIOTHEH
BBIYHCIIUTEIILHON CeTH/KilacTepa/KoMIuiekca?

14. lng yero B MPI-niporpamMmmMax MOKHO UCIOJIb30BaTh POU3BOAHBIE TUIIBI TAHHBIX?

15. KakoBo Ha3zHaueHnue 6ubnmuoreku MPE?

16. Yro nonnmaeTcs noj onepanusMu CIBUTa U IUKJIMYECKOT0 cABUTa NaHHbIX? Kakne
(GYyHKIMU OOBIYHO MCIIONB3YIOTCS JJIS MX peanu3anuu?

17. Yro takoe uckiroyvatomias penykius (MPI Exscan), kak oHa BBITOIHSAETCS?

18. Moxer 5nn BETBb NapajuiedbHOM mporpamMmsl ¢ nomombro MPI nepenaBate
coo0b1eHus cama cebe?

19. Kakue onepanuu pacChlUIKi ¥ cOOpa TaHHBIX peann3oBanbl B MPI?

20. JIomkHBI JI1 aOCOIIOTHO BCE BETBU NapAJIICIFHOM MPOTpaMMBbI IPUHUMATH y4acTHE
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B KOJUIEKTUBHOM B3aUMOAECHCTBUU?

21. CKOJBKO KOHCTPYKTOPOB IIPOU3BOIHBIX TUIIOB peann3oBaHo B MPI? Ilepeuncinure
U 0XapaKTEpU3YyUTE UX.

22. YeM paznuuarotcs Tonojoruu MmToph u Mpemerkah?

23. Yro Takoe Bup ¢aiina? [y 4ero ucnoib3yeTcs 3To MoHATHE?

24. Kakue cnocoObl CHHXPOHM3AIMM HCIOJB3YIOTCS NpPU YAAJCHHOM JOCTYyIE K
naMsaTu?

25. Yro Takoe uHTEp-KOMMYHUKATOp? Yem 3TO MOHATHE OTIUYACTCS OT IOHSATUS
UHTpa-KOMMYHUKaTopa?

26. Yro Takoe (aitnoBelii THIT?

27. Yro Takoe MOKHO N nipu ynanenHoM focryne namatu? Kak coznats okHO?

28. Uto Takoe CMHXpOHHU3ALHUS ¢ OJOKHPOBKAMU MPHU YAAIEHHOM JOCTYIE K MaMsTu?
Kakwue elie cymecTByOT BUIbl CHHXPOHHU3AIUH?

29. Yto Takoe cmemieHue Qaitna? Yem oHO OTIIMYAETCS OT TUIIOBOTO CMEIEHUs?

30. Kakue pyHKIMH MOTYT OBITh UCTIOJIB30BaHBI AJIsi MOAU(UKALIUU COCTOSHUS TaMSITH
MokHa'h npyroi BeTBu?

31. Ilepeuncaure ocHOBHbIE TpyIIbl PyHKIMH 6nbauorexku MPE.

32. Yem paznuuaroTcsi MHANBHIyalbHbBIE U 00IIKE yKa3aTenu (haiios?

33. Yro Takoe e-tum? MoXeT JIn B KA4eCTBE €-THIIa UCIIOJIb30BaThCs 0a30BbIi THTI?

34. Uro Takoe 3a00pHast CHHXpOHHU3ALM?

35. Kakue Tunsl goctymna K (aiinam cymectsyot B MPI?

36. C noMoIbi0 KakuxX (PYHKIIH BBITIOTHSETCS CO3/IaHME HOBBIX IPYIIN BETBEH?

37. Uto Takoe CHHXPOHU3ALUs C IACCUBHBIM aJIpecaToM?

38. Uto Takoe 10CTyM K (paidiay 1o IBHOMY CMELeHHUIO? SIBISAIOTCS JIU Olepaluy Takoro
JIOCTYTIa KOJUICKTUBHBIMU?

39. MoxHO 1 U3MEHSTH BUJ (aiiia B MPOLIECCEe BHIMOIHEHUS TPOTrPAMMBI?

Tembl HHAUBUAYAJBbHOI0 3a1aHUA

NunuBuayansHoe 3ananue Nel

PeanuzoBaTh anroputMel paboThl ¢ MacCHBaMM, HCHOJIB3Yys JUIS LMKIOB OJIOYHOE,
UKJIMYecKoe U OJI0YHO-IIMKInYecKoe pactipenenenus. [Ipu ohopmiennu paboTel, NpeaoCTaBUTh
OJIOK CXeMBI U KOJA MCXOJHOTO U pacnapajjielIeHHOrO aJIrOPUTMOB, CPaBHEHHE pa3IMYHBIX
HOJXO/I0B K paclpeAeeHNI0. YKa3aTb METO/Ibl, UCIIOIb3yEeMbIE I IPeoOpa30BaHuUs LIUKIIOB.

NupuBunyansHoe 3amanue Ne2
Peanu3oBaTh MoOIENh ACHHXPOHHBIX pACHpPEIEICHHBIX CHCTEM Ha IOOOM SI3BIKE

mporpaMMHupoOBaHusd, JOIMYCKAOMIEM UCITIOJIB30BAHUC MMAPATIIICIIBHO UCIIOJHAOINUXCA TPpOUCaAYp.

NunuBuayansHoe 3aganue Ne3
1. IMokaxwuTte, uyTo MOOOE 0a30BOE BHIYMCICHHE MOKHO MOIU(MHUIIMPOBATH TaK, YTO OHO
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OyZeT COCTOSATh TOJNBKO M3 COOBITHI Tpex rpymi, Send, Receive u Internal.
2. Hannmmre Kakoii-mubo aaropuTM Announce U3BEIICHUS O 3aBEPIICHUN BEIYUCICHHS.

NuauBunyansHoe 3ananue Ned
Peanuzyiite pacnpeneneHHbIN aITOPUTM B3aUMOHWCKIIFOUCHHS B BUJIE pabodeit pyHKIIUN

NuauBunyansHoe 3aganue No5
CrpoeKkTHpoBaTh CHCTEMY, KOTOpasi yIOBJIETBOPSIET CIACAYIOIINM TPEOOBaAHUSIM:
* HE JIOJDKHO OBITh IEHTPATN30BAHHON 0a3bl JAaHHBIX MMOTH30BATEIICH;
* 0o0ImIMe JaHHbIE AeTATCS Ha (hparMeHThl PUKCUPOBAHHOM IITUHBI, KOTOPBIC MBI OYIeM
HA3bIBaTh YaHKAMHM, OT aHTJIMHCKOTO ciioBa chunk — Kycok;
* KaXIbli YaHK JAHHBIX MOXET OBbIThb JOCTYIIEH TEM I0Jb30BATENsM, KOTOPHIM
BJIaIeJIel] pa3peIini J0CTYII;
* KOMMYHHUKAIIMM MEXIY MpoleccaMu MpOXOoAsT B HeOezomacHOU cpene. JIro0oii
MOCTOPOHHUH MOJIH30BATENb MOKET YATATh BCE COOOIIEHUI MEXKTY MPOLIECCaMH;
*  KaXIbl YaHK MOXKET OBITh COXpaHEH OTJEIbHO OT APYTUX, MPOIECC, CO3IaBIIHIA
YaHK MOKET MPEKPATUTh CBOE CYIIECTBOBAHHE.

NunuBuayanbHoe 3aganue Ne6
1. Peaniuzyiite npoCcTOi BapUaHT aarOpUTMa CUHXPOHU3AIMH OOIBIINX JaHHBIX.
2. PeanusyiiTe aJyIMTHBHYIO X3UI-(QYHKIUIO C TOMOUIBIO IPOIBUHYTOTO AITOPUTMA.

6.2. IlpumepHble BONpoChl M 3aJaHus / 3aJa4u JIs1 NMPOMEKYTOUYHOI

aTtrecraguu
Cemecmp 1
Ta6muna 5 - IlpumepHble TeopeTHYecKHe BOMPOCHI W MPAKTHYECKHE 3aJaHHUA K
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3a4eTy
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PaBZLCJ’IBI 1 TCMbI

[IpumepHBbIE
BOIIPOCHI

TCOPECTUYCCKUC

HpI/IMCpHBIC OPAKTUYCCKHUC 3aJaHU

Pazoenwvt oucyuniunst

1. llonamue napanienvhvix u pacnpeoeieHHblX CUcmem

1.1 Onpenenenue u
0COOEHHOCTH
pactpenenéHHbIX CUCTEM

1. OcobeHHoCTH
pacnpeeieHHBIX CUCTEM

2. Ompenenenne
pacnpeieIEeHHON CUCTEMBI
OTKa30yCTOMYHUBOCTH B
pacnpezieleHHBIX CHCTeMax

1.2 Apxurektypa
NnapauIeIbHBIX U
pacnpeeieHHBIX CUCTEM

3. Apxutextypa MKM[J]

4. Apxurektypa OKOJ]

5. CepBHCHl pacrpeaeIeHHbIX
CHCTEM

6.  ApXUTEKTypHBIE
pacmpe/ieIeHHBIX CHCTEM

CTHUIIN

2. llapannenvnoe npoepammuposanue

2.1 [MapannenbHble
BBIYUCJICHUA

7. biiouHoe pacnapanieIuBaHue
IIMKJIOB

9. Pa3BepTKa UKIIOB

10. Bumer mpeoOpaszoBaHuUs
LIUKJIOB

Peanuzosams bnounoe
pacnapaienuearnue YyuKkios
Peanuzoseams npe06pa306aHue YUKIo6

pacuiupenuem cKausipa

2.2 TexHoiorus
napauieaIbHOro
MPOTrpaMMHUPOBAHUS
CHCTEM C OOIIEeH TaMSITEIO
na OpenMP

11. CpenctBa CHHXpPOHHM3ALMUU
notokoB B OpenMD

12. HesBHas OaprepHas
CUHXPOHHU3ALIUS
13. OOmme ¥ JIOKAJIbHBIE

TNEPEMCHHBIC ITOTOKA

Ucnonvzys OpenMP, pearuzosams
RApaLebHblll ANOPUMM

2.3 Ucnonp3oBanue
rpadUyYecKuX IpoIECCOPOB

14. CeTka, 010K U ITOTOK
15. Orpannyenust Ha QYHKIUH,
ucrnonasembie Ha GPU

2.4 Nnrepdeiic nepenayn
coobtenniit MPI

16. BydepusupoBannas
repeaya coo0ImeHui

17. KomnextuBHoe
B3alMO/IEHCTBUE BETBEM
IPOTPaMMBbI

18. Mckimrouaromas peayKius

Peanuzosame napannenvrwiii 6600

3. Mooenu pacnpedenenuvix

cucmem

3.1 Monaens
pacrpeneneHHOro
VCIIOJTHEHUS

19. Mopens
KOMMYHHKAIIMOHHOTO KaHaJa
20. YropsimounBaHuE COOBITHIA

3.2 Jloruueckoe BpeMs

21. Jlornyeckue 4acel
22. CkanspHoe BpeMs
23. BextopHOe BpeMsl

Peanuzosams anzopumm onpeoenenus
8pemeHU cobbImuil

3.3 CuHXpOHHOE U
ACHHXPOHHOE MCIIOJIHCHUE

24. ACHHXPOHHOE UCTIOTHEHNE
25. DOmynsun

3.4 Monenu 0TKa30B

26. OTKa3bl NPOIIECCOB
27. Hepapxus
HEHCIPAaBHOCTH

MoOJeNen

HocmpoeHue MoOe OMKA308

3.5 I'mobanbpHOE COCTOSIHHE

28. Pacnpenenennas
Mycopa

20. Pacnpenenentnoe
00HapYyKCHHE 3aBEPIICHUS

30. @wuxkcamua 1II00AIBLHOTO
COCTOSIHHS

cOopka

4. Pacnpedenennvle cucmembl
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4.1 KoMmMyHUKaIIMOHHAs
MOJCUCTEMA

31. Anroputmsbl Ha Tpadax
32. YaneHHbIE BBI30BbI

4.2 CuHXpOHM3AITAS

33. AnropuT™MBl CHHXPOHHU3AITAH
4acoB

34. Pacnipenenennsie
B3aMMOUCKITFOUCHHUS

Peaﬂuwuuﬂ aneopumma CUHXpOHU3AYUU

4.3 Perutnkanus u
KOHCUCTEHTHOCTH

35. IlaccuBHAS pETUTHKAITAS

36. AkTUBHAs peITUKALINS

37. PasMelienne U OOHOBICHUE
PEILIIK

4.4 Be3onmacHOCTH

38. Mopenu KOHTPOJISI TOCTyTIa

39. JluckpeTHoe YyIpaBieHHE
JOCTYTIOM
4.5 CucteMsl XpaHEeHUS 40. Pacnipenenennsie

JTAaHHBIX

KJIACTEPHBIC (hailIOBBIC CHCTEMBI
41. IlupuHTOBEIE CUCTEMBI

4.6 PacnipeneneHHbIE
BBIYHCIICHHS

42. Mopenu pacnpenenéHHbIX
BEIUHCIIEHUH.
43. KoMIIOHEHTBI METACUCTEMBI

Komnemenuyuu

[IK-2 CriocoOHOCTEIO K
paspaboTke TpedoBaHUIA,
MPOEKTHPOBAHUIO U
peanu3anun
MPOTPaMMHOT'O
obecrieyeHusl

Keiic 3a0anue 1

TpebOyercss  peanu3oBaTh MapalUICIbHYIO
peau3aliio alrOpUTMa PEUICHUS] CHCTEMBI
JIMHEHHBIX anreOpanyeckux ypaBHEHHH.

- OnpenenanTh TEXHOJIOTHHU U aITOPUTMBI JIs
peanuzanuu 3PPEKTUBHOTO ANTOPUTMA IS
CHUCTEMBI C 00IIIEH MaMsIThIO

- Ompenenuts W ONHCaTh AJITOPUTMBI
pacrapasuieIuBaHus IIUKJIOB JUTSE
5 PEeKTUBHON peasn3anny aNropuT™Ma

- CocTaBuTh MIPOrPaMMHBIN KOJ
napaJuIeIbHOTO ITOpUTMa c

WCTIONIB30BAaHUEM BBIOPAaHHBIX METOIOB U
TEXHOJIOTUH

Ketic 3a0anue 2

C  WCroNb30BaHMEM  HEOJIOKUPYIONUX
orepanuit OCYIIIECTBUTH YMHOXEHUE
KBaJPaTHBIX MATPHII, UCTIONB3YS pa3lIUIHBIC
BUABl paclpeleNicHus JaHHBIX  MEXIY
nporieccamu  (BbIOpaTe w3 64 BapHaHTOB
WCIIOJIB30BAaHUsl  TOIOJIOTHA S5 Hamboee
3¢ dexTuBHBIX, O000CHOBATH  BBHIOOP |
CPaBHHUTH BPEMSI BBITIOJTHEHHS ).

CocraBurens (n):

reitnO6pexep O.A., kaH]. TeXH. HayK, no1eHT kadeapsl UBT

(Ppamunus, unuyuaner u dorxcrocms npenodasamensi (ei))
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