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1 leap AUCHUNJINHBI.

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

IIK-2 Cnocoben K pazpabomke mpebosanutl,
NPOSPAMMHO20 0becneyeHrs.

1 (I)opanyeMble KOMIICTCHIIUU, HHIAUKATOPbLI JOCTUKCHUA KOMHeTeHHHﬁ, 3HaHUud,

npoekmupoeanuro u peaiusayuu

YMEHHS, HABBIKH
Tabmuua 1 — MHAMKaTOpB JOCTHXKEHHSI KOMIIETEHINH, (POpMHUpPYEMbIe JUCHUTUINHON

Kon n nazBanme | MHamkaTtopsl 3Hanus, ymeHus, HaBblikd (3YB), popmupyemsie
KOMIICTCHIIUN JIOCTHXKCHHUS JUCTIMILTUHON

KOMIICTCHIIUH,

3aKpeTICHHBIE 32

OUCLUIUIMHON
[IK-2 Cnocoben | [1K-2.2 3HaTh:
paspabateiBate | IIpoekTupyer - KOMITOHEHTHI IPOrPaMMHO-TEXHUYECKHX apXUTEKTYP
TpeOoBaHus, IpOrpaMMHOE MapauIeIbHBIX BEIYMCIUTEIBHBIX CUCTEM;
MPOEKTUPOBaTh | oOecreyeHne - BHJIBI TIApAJUIETTN3Ma, YPOBHH paclapajuieInBaHuUs;
5 IK-2.3 - MOJIEJIb NapaJIJIEIbHON POTPaMMBbI JIs1 BBIYMCIUTENBHON
peanmn3oBbiBaTh | Pa3pabatpiBaeT CHUCTEMEI C pacrpeneiaEHHON MaMsThIO;
MPOrpaMMHOE MpOrpaMMHOE - OCHOBEHI MIPOEKTUPOBAHHUS, TIOCTPOSHUS H
obecrieueHue obecrieyeHue (YHKIMOHUPOBAHMS PACTIPE/ICICHHBIX CUCTEM.

YmeTh:

- HpI/IMeHﬂTb JCKOMIIO3HIIHIO, HpOCKTI/IpOBaHI/IC
B3aMIMOICHCTBUMN, YKPYITHEHHE U TUTAHUPOBAaHUE
BBIYHCIICHUN TIPH Pa3padOTKe MapajieIbHOTO allTOPUTMA;
- BBIABJIATH I/IH(i)OpMa]_[I/IOHHBIe 3aBUCUMOCTH MC)KILy
WTEPANUAMH [UKIHYECKUX YIACTKOB MPOTPAMMBEI,

- CaMOCTOATCIIbHO HAXOAUTH aJ'IFOpI/ITMLI pemeHml 3aaad,
TPEeOYIOIIUXCS [T TPOSKTUPOBAHUS, IOCTPOCHUS U
WCTIONTb30BAHUS pacpeieNIeHHBIX CHCTEM, B TOM YHCIIE
HeCTaH):[apTHLIX n HpOBO)Z[I/ITI) X aHaJIN3.

Baagern:

- crocobamu IpeoOpa3oBaHUs MUKIIOB JIJIS JIMKBU AN
WHPOPMAIMOHHBIX 3aBUCMOCTEH MEX]Ty UTEPaILUsIMH;

- HaBBIKaMU pa3pabOTKH, KOMITWIISIIIUA U OTJIIKA
MapajuIeIbHBIX TPOTPaMM;

- HaBBIKaMU OCBOCHHSI OOJBIIOTO 00beMa HHpOpMAaIuK 1

peuICHuA 3aaa4 paCpCACIICHHbIX CUCTCM.

2 O0béM U TPYAOEMKOCTH AUCUMILIMHBI 10 BUIAM YUeOHbIX 3aHATHIA.

DopMbI IPOMEKYTOYHOM ATTECTALUM.
Tabmumna 2 — O0beM U TPYAO0EMKOCTh JTUCIUTIINHBI TI0 BUJAM YISOHBIX 3aHITHN

O0BeM
OO0mast TpyTI0eMKOCTb ¥ BUJIBI Y4€OHOU PabOTHI IO TUCIIUIUIMHE, TPOBOJMMBIC B PAa3HBIX YacoB 110
dopmax bopmam
00y4eHus




010]0)
1 O6mas Tpy10eMKOCTh TUCIUILTAHBI 108
2 KonrakTHas paborta oOydvaromiuxcsl ¢ mpernojaaBaTenieM (MO0 BHIAM YYSOHBIX 3aHSTHIA) 36
(Bcero)
AymutopHas pabora (Bcero): 36
B TOM YHCIIE:
JIEKIIUHU 6
nabopaTropHbie PabOTHI 30
Breaynurophnas pabota (Bcero):
3 CamocTrosrenpHas pabota 00ydaronuxcs (BCero) 72
4 TIpoMe)xyTOYHAs ATTECTALMS 00YYaIOIIErocs — 3a4eT 7 cemectp
3. Y4eOHO-TeMATHYEeCKHUI IJIAH U COIEPKAHUE AUCHHUILIUHBI.
3.1 Y4yeOHO-TeMaTH4YeCKHIl IVIaH
Tabnuna 3 - YyeOHO-TeMaTHyecKuil miaH ouHoi popmbl 0OyueHus
O6mas TpynoemMkocTh DOopMBI TEKYIIEro
TPYAOEMKOCTh 3aHATHH (dac.) npggalé;p}?gg[qﬁoﬁ
= (6cezo uac.) aTTecTaluu
= Paznenst 1 TeMbl TUCIUATIIIMHBI YCIIEBAEMOCTH
B 0 3aHATHSIM 0DO
g AyIuTOpH.
g 3QHSTHS CPC
% JICKI. | ITPAaKT.
Cemectp 7
1. lousmue napannenbHuix u
Ppacnpeoenentbvlx cucmem
1 1.1 Omnpenenenue u 0COOEHHOCTH 1 1 - -
pacrpeIeIEHHBIX CUCTEM
2 1.2 ApxuTekTypa mapamuieIbHbIX U 7 1 2 4 Ompoc Nel
pacrpeeieHHbIX CHCTEM
2. llapannenvroe npocpammupoganue
3-5 | 2.1 INapasuienbHbIe BBIYUCICHUS 10 2 2 6 | NunuBuayanbHOe
3amanue Nel
4-6 | 2.2 TexHOJOTHS MAPAIIICTBHOTO 8 - 4 Omnpoc Ne2
MIPOrPaMMHUPOBAHUS CUCTEM C OOIICH 4
namsaTeio Ha OpenMP
6 2.3 Ucnonp3oBaHue rpaguyeckux 6 - - 6 Ompoc Ne3
HPOILIECCOPOB
7-9 | 2.4 Unrepdeiic nepenaun coodbmenuit MPI 8 - 4 4 Ompoc Ne4
3. Mooenu pacnpedenennvix cucmem
7- | 3.1 Moaenb pacnpee/IeHHOT0 UCIIOTHEHHUS 11 1 2 g8 | Nnmueumyansnoe
11 3ananue Ne2
9- | 3.2 Jlornueckoe BpeMs 4 - 2 2
12
10- | 3.3 CuHXpOHHOE M aCHHXPOHHOE 4 - 2 2
13 | ucnonnenue
11- | 3.4 Mopnenu 0TKa30B 5 1 2 2
14




O6mas Tpya0eMKOCTh DopMBI TEKyIIEro
= o KOHTPOJISL U
TPYJAO0EMKOCTh 3aHATHH (Jac.) IpoMeRyTOUHOH
_ (6cezo0 uac.) aTTecTalnu
B Pazgensl v TeMbl JUCHMIIIMHEL YCIEBAEMOCTH
B 10 3aHATHSIM 0d0
g AyauTOpH.
2 3aHATUS CPC
2 JICKI. | OPAKT.
Cemectp 7
12- | 3.5 I'mo0ajapHOE COCTOSIHUE 8 - 2 6 | VnnmBumyansHOE
15 3amanue Ne3
4. Pacnpedenennvle cucmemol
13 | 4.1 KoMMyHHKaIIMOHHAs TOICHCTEMA 3 1 - 2
14- | 4.2 CuHXpOHHU3AIHI 9 1 2 6 | MHmuBHayansHOe
16 samanne Ned
15 | 4.3 Perumkanus 1 KOHCUCTEHTHOCTD 2 - - 2
16 | 4.4 Be3omacHoCTh 8 - 2 6 | WugusunyansHoe
3ananue No5
17 | 4.5 CucreMbl XpaHEHUS TaHHBIX 8 - 2 6 | UngusugyansHoe
3ananue Ne6
18 | 4.6 PacmpeneneHHbIe BRIYHCICHHS 8 - 2 6
18 IIpomexyTouHas aTTecTanus 3a4er
Bcero: 108 6 30 72
4 Tlopsizok OleHMBAHUSI YyCNEeBAeMOCTH M CcHOPMHUPOBAHHOCTH

KOMIIETCHIMH 00yYalolIerocs B TeKylleil U MPOMesKYTOYHOM aTTeCTAllUH.

JUist TIOJIOKUTENFHOW OIEHKH TI0 pe3yJibTaTaM OCBOEHUS JMCHIUIUIMHBI 00yYaromeMycs
HEOOXOAMMO BBITIOJTHUTH BCE YCTAHOBJIEHHBIC BUIBI y4eOHON paboThl. OleHKa pe3ysbTaToB
paboThl oOydaromierocs B 6aymiax (1o BUAaM) NpUBeieHa B Tabmuie 4.

Tabmuua 4 - bannbHO-peHTHHroBas OLEHKa pe3yJbTaToB y4yeOHOM  paboTh
oOyuaromuxcs o Bugam (bPC)
VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTaluu bannst
(BUIBI) O0amroB  |yueOHOU pabOTHI (17 nenenp)
Texymias yueOnas (80 JlexnoHHEBIE 3aHATHS 2 0aju1a TocelieHue 1 JIEKIMOHHOTO 0-6

paborta B cemectpe

(KOHCIIEKT)

3aHATUA

BBITIOJTHEHUH 5 6aas0B (BbITIONHEHO 66 - 85% 3amaHMiA)
WHINBUAYaIBHBIX 7 6aas10B (BeimoHEeHO 86 - 100% 3amanHwMif)
3a1aHH)

(6 pabor)

(ITocerenue (3 3ansaTHII)
3aHATHUH 110 [Tpaktuueckne pabotsl |1 6ana - mocemenne | MpakTUIECKOTO 12-24
pacnucaHuio u (oT4eT O BBINOJIHEHUH 3aHSATHS U BINIOJIHEHHE paboThl Ha 51-65%
BBIIIOJIHEHUE MpaKTHYECKOM paboThl) |2 fasna — nocerieHue 1 3aHATHS U
3a/1aHNI) (12 pabor). CYIIECTBEHHBIN BKJIA]] HA 3aHATHH B pa0OTy
BCEH TPYIITbI, CAMOCTOSTEIbHOCTD 1
BhITIOTHEHHE paboTsl Ha 85,1-100%
NnnauBuayanbHble 3a ogno U3 :
3a1aHus (OTYET O 4 6anaa (BeimosHeHo 51 - 65% 3amanuii) 24 - 42




VYuebnas pabora |Cymma  |Bumapl u pe3ynbTaThbl OrneHka B aTTecTaluu Banst
(BUBI) O0amnoB  |ydeOHOU paboTHI (17 nenenp)
Ompocsr (4 ompoca) 1 6anna (moporoBoe 3HaYeHUE) 4-8
2 6anna (MakcUMalbHOE 3HAUCHHE)
Hroro no tekymeii padote B cemecTpe 41 -80
IIpomexxytounas |20 Tecr. 5 6ayutoB (TTOpOTOBOE 3HAYUCHNE) 5-10
aTTecTanus (100% 10 6an710B (MaKCHMaITLHOE 3HAYCHUE)
(3auer) [6annoB  |Pemenue 3agaun. 5 6aJuT0B (ITOPOrOBOC 3HAYCHUE) 5-10
IIpUBEJCH 10 6anoB (MakcUMaJIbHOE 3HAYCHUE)
HOH
LIKaJIbI)
HToro no npoMeXyToOYHOM aTTecTallMy (3a4€T) (51— 100%
o
[IPUBEACHHON
TIIKae)
10-20 6.
CymMapHasi OlleHKa 110 JHCHHILIHHE: CymMa 6aju1oB TeKyIIeH U IPOMEXYTOYHOH aTTecTalluu 51 -100 6.

5 Y4eOHO-MeTOaMYECKOE 00ecIeYeHHue TUCHUILINHEBI.

5.1 YueOHas Jureparypa
OcHoBHasi yueOHasi IuTepaTypa

Mansexo, A. A. TlapamiensHoe NpPOrpaMMHPOBaHHE Ha OCHOBE TEXHOJIOTHE openmp,
cuda, opencl, mpi : yae6HOe mocodue st By30B / A. A. MajsiBko. — 3-¢ U311, UCIIP. U JOI. —
Mocksa : UznatensctBo FOpaiit, 2023. — 135 c¢. — (Bricmiee ob6pazoBanue). — ISBN 978-5-
534-14116-0. — Texkcr : smekTpoHHBIH // OOpa3oBarenpHas miatdopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/514199

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

JlomoJIHUTeIbHASI y4eOHAs JINTepaTypa

Kyopuna, E. B. OCHOBBI aITOPUTMHU3ALIMN U IPOrPaMMUpPOBaHUS Ha A3bike C# : yueOHOE

nocobue ans By3oB/ E.B.Kympuna, M. B. OrueBa. — Mocksa: W3marensctBo FOpaiit,
2023. — 322c.— (Bwiciiee oOpazoBanue). — ISBN 978-5-534-09796-2. — Tekcr
AIIEKTPOHHBIN / OO0pa3oBarenbHas miatdopma IOpaiit [caiiT]. —

URL: https://urait.ru/bcode/517285

babuues, C.JI. PacuipeniesicHHbIE CHCTEMBI : ydeOHOe mocobue It BY30B/
C.JI. babuue, K. A.KonbkoB.— Mocksa: MW3marensctBo IOpaiit, 2023. — 507 c. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-11380-8. — Tekct : 9IeKTpOHHBIA //
O6pasoBarenbHas iathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/518274

5.2 IIporpamMHoe u uH(POPMALUOHHOE oO0ecleYeHUEe OCBOCHUS

AUCIHUIIJINHBI.

B o0yuenunn wucmonb3yroTcs WH()OpPMAIIMOHHBIE TEXHOJOTHH Ha 0a3e KOMIBIOTEPHBIX
KJ1accoB yueOHoro kopmyca Ne4 (mp.Mertammypros 19):

- JIGKIMOHHBIE 3aHATHUSA BEAYTCS C MCIOJIb30BAaHUEM IIPE3EHTAIM U MPOTrpaMMHOIO
obecrieucHuss MyJIbTH-MeaAMa jaeMoHcTpanuii Ha ocHoBe MicrosoftOffice 2010 (muuensus
DreamSparkPremiumElectronicSoftwareDelivery (3 years);

Renewal mo cybmunensnornomy gorosopy NeTr000083174 ot 12.04.2016);

- IPaKTUYECKUE 3aHATUSA 110 JUCLIUIIUHE IPOBOAATCS C UCIIOJIb30BAHUEM ITPOTrPAMMHOTO

6
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o0ecrneveHus, MPUBEICHHOTO B TAOHIIE.

Y4eOHble 3aHsTHsI 10 AUCHUIUIMHE ITPoBOJATCs B yueOHbIX ayauTopusix KI'TIN KemI'V:

610 YueGnast ayautopust (MyJIbTUMEINITHAS )UIsl IPOBEICHHUS: YueOnsIit kopiryc Ned.
- 3aHATUH JEKIMOHHOTO THIIA,
- TEKyIIET0 KOHTPOJIA U MPOMEKYTOYHOU aTTECTALNH. 654079, KemepoBckast 001aCcTh,

Croenuanu3upoBaHHas (yueOHasi) Me0edb: JOcKa MeloBas, kadeapa, CTOMBL|r, HoBOKy3HeIK, np-KT
CTYJIBSI.

O0OopynoBaHue ISl Mpe3eHTAIMH Y4eOHOT0 MaTepHaJjia: CTallOHApHOE -
KOMITBIOTEP, 3KPaH, IPOEKTOP.

Hcnosn3yemoe mporpammHoe  obOecmedyenue:  LibreOffice  (cBoGomHO
pacmpoctpansiemoe I10), FoxitReader (cBobomuno pacnpoctpansemoe I10),
Firefox 14 (cBob6omgHo pacmpoctpansemoe [10), SAunexc.bpaysep (oredecTBeHHOE
cBoOomHO pacnpoctpansemoe I10).

HNnTepHer ¢ o0ecneyennem nocryna 8 JUOC.

Mertamtypros, 1. 19

501 JIaGopaTopusi HporpaMMHpPOBaHUsI 023 TaHHBIX. YueOnsIit kKoprryc Ned.
YyeOHas ayauTopus (MyJIbTUMEIUIHAS) I IPOBEACHUS:
- 3aHATHH JICKIIMOHHOTO THIIA; 654079, KemepoBckas 06acTs,
- 3aHATUI CEMHUHAPCKOro (MMPaKTUYECKOI0) TUIIA; r. HoBoky3HelK, np-KT

- KypCOBOT'0 IPOEKTHPOBAHMUS (BBIIIOJIHEHHS KYPCOBBIX padoT);

- TPYINIIOBBIX U UHIUBUYaIbHbIX KOHCYJIbTALUML;

- TEeKYIIEro KOHTPOJISt ¥ IPOMEXYTOYHOH aTTeCTaIuH.
Croeunuaau3npoBanHas (y4eOHasi) Me0esb: JTOCKa MeJoBas, Kadeapa, CTOJBI
KOMITBIOTEPHBIE, CTYJIBSI.

Oo0opynoBanue AJsl Npe3eHTAlMU Y4eOHOro0 MaTepUAJIA. CIMAYUOHADHOE -
KOMITBIOTEp MPEIOoAaBaTeNs, 3KpaH, MPOEKTOP.

JlabopaTtopHoe oOopyaoBaHMe. cmayuoHapwoe -  KOMIBIOTEPBl IS
obyuaromuxcs (17 mt.).

Hcnons3yemoe  mporpammuoe  oGecmeuenme:  LibreOffice  (cBobomHo
pacnpoctpansiemoe I10), FoxitReader (cBoOomuno pacnpoctpansemoe [10),
Firefox 14 (cBoboano pacmnpoctpansemoe [10), Sunekc.bpaysep (oTedecTBeHHOE
cBoboaHo pacnpoctpansiemoe I10), Android Studio, PostgreSQL.

HNurtepHer ¢ ob6ecneyenuem nocryna B JUOC.

Merannypros, a. 19

5.3  CoBpemeHHble  npodeccMoHAIbHBbIE  0a3bl  JAHHBIX H

HH(pOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

Ilepeuens CIIB/l u UCC no aucumnmninne

1. CITForum.ru - on-line 6ubiuoTeKa CBOOOAHO JOCTYIHBIX MATEPHAIOB TIO
UH()OPMAIIMOHHBIM TEXHOJIOTHSIM Ha PyCcCKOM si3bike - http://citforum.ru

2. Hayunas snektponnas Oubnuoreka eLIBRARY.RU — kpynselmmii poccuiickuit
WHPOPMALIMOHHBIA TOpTal B OO0JACTH HAyKH, TEXHOJIOTHH, MEIWIUHBI W O00pa3oBaHMS,
coziepsKaluii pedepatsl U MOJIHBIE TEKCTHI - WWW.elibrary.ru

6 Wnble cBeaeHus U (MJIM) MaTepHAJIbI.
6.1.1lpumepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX padoT
Temsbl onipoca

Ompoc Nel

HcnonHeHnne HECKOIBKUX PacIpEIEIEHHbIX TPOLIECCOB
Knuent-cepBepHas apxurekrypa

[TapannenpHas cucrema


http://citforum.ru/
http://www.elibrary.ru/

Pacnpenenennas cucrema
Krnaccudukanus napauienbHbIX CUCTEM
OKO/J

OKM/JI

Apxutektypa MKMJ]

Onpoc Ne2

1. Ilepeuncnure cocraBHble yacTH TexHOJ0oruu OpenMP.

2. C moMouIpio Kakoi TUPEKTUBHI (TUPEKTUB) CO3JAI0TCS HOBBIE MapajliesibHbIe 001acTh
IPOrpaMMbI?

3. YTo Takoe KpUTHUYECKask CEKLIUs IPOrPaMMBbI?

4. KakuM 00pa3oM MOXXHO YCTAaHOBHUTb HYXHOE KOJIMYECTBO IOTOKOB ISl CO3AAHUSA
odepeHON mapasuiebHON obacTu?

5. Kak obecreuuTs BBINOJHEHHE (parMeHTa MapaiiesIbHOM 007acTH TOJIBKO TJIaBHBIM
MOTOKOM?

6. Kakas onuumsa gupextuBel OpenMP for ucnonb3yercss nias ykaszaHust crocoba
pacrpeneneHus uTepanui IUKIa MeXAy TOTOKaMU apaiesibHOi o0macT?

7. UYro Ttakoe deadlock? Kakum mnpaBmiaMm HYXKHO CJIenoBaTh, YTOOBI H30EKaTh
BO3MO>KHOCTH TTONIAIaHUS NTapajuiesibHo# mporpammel B deadlock?

8. Uro takoe cBeneHue naHHbIX? Kakue onuuu M B Kakux JUPEKTUBAX HCIOJIb3YHOTCS
JUIsl BBITIOJIHEHUSI CBEACHUS?

9. Uro nenaer nupextuBa OpenMP threadprivate?

10. Kak obecrieuuTs BbINOJIHEHUE (parMeHTa MapauleIbHONH 00JacTH IMOTOKOM C
MaKCHUMaJIbHbIM HOMEPOM B JJaHHOM napasuienbHoi obmactu?

11. dna gero ucnonb3yercs onus firstprivate? Yem oHa oTinyaeTcst OT ONUUM private u
lastprivate?

12. Uto Takoe BIOKEHHAs TMapajuieibHas 00yiacTh mporpamMmbl? B kakux ciydasx ee
HeJb3s CO3/1aTh?

13. Yto Takoe HesiBHas OapbepHas cuHXpoHu3anusa? C MOMOIIbI0 KaKUX CPEICTB ee
MO>XHO OTMEHUTH?

14. JIns vero wucnomb3yroTcs aupektuBbl OpenMP sections u section? YUto nemaer
KaXx/1ast U3 3TUX JUPEKTUB?

15. Ilepeuncnute Bce cpeAcTBa CUHXPOHU3AUH TOTOKOB B OpenMP.

16. Ilepeunciante BO3MOMKHBIE CHOCOOBI pacHpeleNeHHUs HUTepaluuil LUKIAa MEXIY
MOTOKAMHU.

17. Yto nenaetr nupexktuBa OpenMP atomic?

18. B uem cocTouT paznuune MKy OOIMMH U JOKaIbHBIMH IT€PEMEHHBIMH ITOTOKA?

19. C mnomompl0 KakMX CPeACTB MOXKHO OTPaHUYHUTh TJIyOWHY BIIOKEHHOCTH
napaieNbHbIX obacTelt mporpaMMel?

20. OT 4Yero 3aBUCHUT PaBHOMEPHOCTH 3arpy3KH IMPOIECCOPOB/AEP CUCTEMBI ¢ OOIIeiH
naMATbo?

21. Kakum o0pazoMm QYHKIMS, BbI3bIBa€Mas M3 NapauieIbHOW MPOrpaMMBbl, MOKET
BBISICHUTD, B [TOCJIEJIOBATEILHON MIIH MapaijiesIbHOM 00J1aCTH OHa BBIMOIHSIETCS?

22. Kak obecrieunTh BHIMOTHEHNE (PparMeHTa mapayijieIbHON 0071aCTH B TOYHOCTH OJTHUM
MOTOKOM?

23. Kakoe 3HayeHue OyJaeT HMMETh IepeMeHHass count B pe3yJbTaTe BbIMOIHEHUS
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(dparmenTa napauieabHOI MPOrpaMMBbl:
int count = 0;
#pragma omp parallel for
for(inti=0;i<10; i++){
count++;

}

Ompoc Ne3

1. Yro Takoe sapo B TepmuHonorun CUDA? 2. Kak 3agaercsa pa3sMEpHOCTb U
KOJIMYECTBO MOTOKOB sIJIPa, BHITOIHAEMOT0 rpaduyeckum mporeccopom?

3. Ilepeuncinte BUABI U XapaKTEPUCTUKU MTAMATH, TOCTYIIHOM 13 nporpammbsl GPU.

4. Kak ykazath TpebyeMoe pasmenieHue nepeMennor B namsatu GPU (peructpoBoid,
paznensieMoi, riao0aabHOM, MaMsITH TEKCTYD,...)?

5. Ilepeuncnure BUABl U XaPAKTEPUCTUKHU MAMSATH, JOCTYNHOW U3 mporpammsl CPU
pHu UcnoJib3oBaHuu apxutekTypsl CUDA.

6. Ilepeuncnute BCTpOCHHBIE BEKTOPHBIE THUIBI JAHHBIX pacliupeHus sa3pika C u
00BSCHUTE CMBICII UX HAUMEHOBAaHUM.

7. Kax B nporpamme st CPU obecnieunTs CHHXpOHU3ALMIO ¢ Tiporpammoit st GPU?

8. Ecmm k ogaomy CPU monkimodeHo Heckosibko BuaeokapT NVidia apXuTekTypsl
CUDA, 10 KakuM 00pa3oM MOXHO 00ECIEYUTh UX OJHOBPEMEHHYIO 3arpy3Ky?

9. llepeuncnute BuAbl U xapakrepuctuku namsati GPU, noctynHol u3 mporpaMmbl
OCHOBHOT'0 IPOLIECCOPA.

10. Kakue orpanndeHusi HanOXeHbl Ha (YHKIMHU, KOTOPbIE JOHKHBI BBIOJHATHCA Ha

GPU?

11. Yto Takoe mynbTHnpoueccop B Tepmunonoru CUDA?

12. Kakue orpaHuyeHHs] HaJIO)K€Hbl Ha (YHKIMH, BBINOJHSIEMblE B Irpaduueckom
nporeccope?

13. Kak omnpenenutb BEpCHUI0 U TEXHUYECKHE XapaKTEPUCTUKU Tpaduueckoro
npoueccopa NVIDIA?

14. TlepeurcnuTe W OXapakTepuU3yWTe TpymIbl OMOMHOTEUHBIX (GyHKIUA Run-time
o6ubmoreku CUDA.

15. Uto Takoe ceTka, 6510K, TOTOK B TepMuHonoruu CUDA?

16. Uto Takoe Thn gaHHbIX dim3?

17. KakoBa MmakcuManbHasi pa3MEepHOCTh CETKHU B OJI0Kax?

18. Ilepeuucnure u oxapakTepusyilTe QYHKIUHM KOMIIOHEHTOB IPOrpaMMHOIO
obecneuenus CUDA.

19. Kakyto Mozens napamienusma peanusyer apxutekrypa CUDA?

20. Yro aenaet mpemnpoueccop nvec?

21. MOXHO 1M TONYYUTh yKazaTeldb Ha (YHKIHIO, BBIIOIHIEMYIO IpadUuecKuM
npoieccopom?

Onpoc Ned
1. Kakne BHIIbI BUPTyalIbHBIX TOMOJIOTHUN MOKHO PEaIM30BBIBATH C UCIOJIB30BAHUEM
MPI1?
2. Urto Takoe OapwepHas cunxponmszanus B MPI? Kakue emie BuIbl CHHXpOHU3AINN
CYILIECTBYIOT B crangapte MPI-1?7



3. Ilepeuncnute OCHOBHBIE TPpyIIbl GyHKIMH cTrangapTa MPI-1.

4. Moxer gu MPI-nporpamma, BBIIOJHAIOWIASCS HA MHOTOSIIEPHOM  Yy3II€,
UCIIOJIB30BaTh Bee ero spa? U ecnu na, To kKakum oopazom?

5. Uto Takoe nojap30BaTeIbCKask onepauus peayKuuu?

6. UeM paznuyaroTcs pasMep U NPOTSKEHHOCTh TUIIOB JaHHbIX MPI?

7. Yro Takoe OydepusoBaHHas mepeaada cooOneHnui?

8. Uro takoe kommyHukarop? Kakue mpobiemMpl pemaroTcsi ¢ UCIOIb30BaHUEM STOTO
MOHATHUSA?

9. Ckompko B MPI onepamuii npuema cooOmeHuit Tuma MTOYka-Toukah?
[lepeuncnure U 0XapakTepu3ynTe UXx.

10. Yto Takoe KOJUIEKTUBHOE B3aUMOJEHCTBHE BETBEW MTPOrpPaMMBbI?

11. Kak myTtem BbI30Ba OJHOM (PyHKIHMH MOKHO OJHOBPEMEHHO IEpelaTh U MPUHATH
OJIOK JaHHBIX?

12. Ilepeuncnure npeaonpeaesieHHble Onepaluy peaykuun qanaeix MPILL

13. Yro Takoe BupTyaibHas Tononorus? Kak oHa cBsizana ¢ pu3n4eckoil TOnoaoruei
BBIUMCIIUTENBHON ceTh/KiacTepa/KoMIuiexkca?

14. lns yero B MPI-niporpaMmmMax MOKHO MCITOJI30BATh MTPOU3BOHBIC TUIIBI JAHHBIX ?

15. KakoBo Ha3HaueHnue oubnuoreku MPE?

16. Uto noHumaercs moJ ONEpanusiMU CIBMra M LMKJIWYECKOTO CJBUra JIAHHBIX?
Kakue ¢pyHKIMN 0OBIYHO HCIIONB3YIOTCS IS UX peaTn3aun?

17. YUto Takoe uckmouatomas penykius (MPI _Exscan), kak oHa BeinonHsercs?

18. Moxer M BeTBb MapauieibHON Mporpammel ¢ mnomouipto MPI nepenaBathb
coo011eHus cama cebde?

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

20. HomxHbl JU aOCOJIOTHO BC€ BETBU MapajuleIbHOW NpOrpaMMbl NPUHUMATh
y4acTue B KOJIJIEKTUBHOM B3aUMOJIEHCTBUU?

21. CKOJbKO KOHCTPYKTOPOB NPOU3BOIHBIX TUIIOB peann3oBaHo B MPI? Ilepeuncnute
Y 0XapaKTEepU3YyUTE UX.

22. Yem paznuyarotcs Tonosorun mroph n mpemerkah?

23. Yro takoe BUJ Qaiina? Iy 4ero UCroyb3yeTcs 3TO NoHATHE?

24. Kakue cnocoObl CHHXPOHHM3AIMM HCIOJNB3YIOTCS TMPH YAAJIEHHOM JOCTyHe K
naMsTh?

25. Yro Takoe WHTEp-KOMMYHHKATOp? Uem 3TO MOHSATHE OTIWYACTCS OT IMOHSATHUSA
MHTpa-KOMMYHHKaTOpa?

26. Yto Takoe ¢ailnoBblif TUIT?

27. Yro Takoe MokHO'h nipu yanenHom noctyne namsatu? Kak co3pars OkHO?

28. Yto Takoe CUHXpPOHHM3ALUA ¢ OJOKMPOBKAMHU MPH YAAJICHHOM JOCTYIE K mamsTh?
Kakwue ele cymecTBytoT BUIbl CHHXPOHHU3aLMU?

29. Yro takoe cMerienue (aiina? Yem OHO OTIMYAETCSA OT TUIIOBOTO CMEIEHUS?

30. Kakue ¢yHKIMM MOTyT OBITH MCIIOJIB30BaHbI A MOAM(UKALNU COCTOSHUS
namsaTid MokHa'h npyroii BeTBu?

31. Ilepeuncaute ocHOBHbIE TpymIbl PyHKIMM 6nbauorexun MPE.

32. Uem paznuuaroTcst UHIUBUIYaJdbHbIE U O0IIME yKa3zaTenu (aitnon?

33. Uro Takoe e-tun? MoxeT 11 B Ka4eCTBE e-THUIIa UCII0JIb30BAThCSA 0a30BBINA THUI?

34. Uro Takoe 3a00pHas CHHXpOHU3AIHS?

35. Kakue Tunsl noctyna K ¢aitiam cymectBytor B MPI?
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36. C moMoI1bto Kakux (pyHKIUI BHITIOIHAETCS CO3JaHHE HOBBIX TPYII BETBEH?

37. Uto Takoe CHHXPOHU3ALUs C IACCUBHBIM aJIpecaTom?

38. Uro Takoe moctym K (ailly mo SBHOMY CMEUICHHIO? SIBISFOTCS JH OImeparuu
TaKOro J0CTYIa KOJUIEKTUBHBIMU ?

39. Mo>xHO T I3MEHATH BUJI (pailyia B mporiecce BBIOJIHEHUSI IIPOTPaMMBbI?

Tembl MHIMBHAYAJIBHOTO 32/1aHUA

NunuBunyansHoe 3aganue Nel

Peanu3oBarh anropuTMbl pabOTHI C MAacCHBAMH, HWCIONB3Ysl JIsS IHKJIOB OJOYHOE,
[UKIUYECKOe ©  OJIOYHO-IIMKJIMYECKoe pacmpeneneHus. llpu  odopmieHun  paboThI,
NPEJOCTaBUTh OJIOK CXEMBbI M KOJ MCXOJHOTO W paclapaUIeJICHHOTO alTOPUTMOB, CPAaBHCHHE
pPa3IMYHBIX  TIOJAXOJOB K  paclpelesieHuI0. YKa3aTh  METOJNbI, HCIOJIb3yeMble  JUIS
npeoOpa30BaHusl IIUKIIOB.

NunuBunyansHoe 3aganue No2
Peanu3oBaTh MoOIENh ACHHXPOHHBIX PACHpPEICICHHBIX CHCTEM Ha JIFOOOM SI3BIKE
MIpOrpaMMHUPOBaHUS, JOMYCKAIOIIEM HCIIOIb30BaHUE MapAIIIETIHHO UCTIOTHSIOMIUXCS TPOLIEITYD.

NunuBuayansHoe 3aganue Ne3

1. ITokaxxute, uto M000€ 0a30BOE BBHIUYUCICHHE MOXXHO MOIU(PHIUPOBATH TAK, YTO OHO
OyZeT coCTOATh TOJIBKO U3 COObITHI Tpex rpymil, Send, Receive u Internal.

2. Hanmumure Kakoi-1mbo0 anroputM Announce U3BEIIEHHS O 3aBEPLICHUH BEIYMCICHUS.

NunuBuayansHoe 3amanue Ned
Peanu3yiite pactipeneneHHbIi aITOPUTM B3aUMOUCKITIOUECHHSI B BUJIE padoueil PyHKIuu

NunuBunyansHoe 3aganue Ned
CrpoeKTHpoBaTh CUCTEMY, KOTOpPasi yIOBJIETBOPSIET CIEAYIOIIMM TPeOOBaHUSIM:
* He JJOJDKHO OBITh LIEHTPAIM30BaHHON 0a3bl JaHHBIX MOJIb30BaTENCH;
* o0mue JaHHbIE AENATCS Ha (parMeHThl (PUKCUPOBAHHOM JJIMHBI, KOTOPHIE MBI
OyzaeM Ha3bIBaTh YaHKAMH, OT aHTJIMICKOro cioBa chunk — Kycok;
° KZDI(I[BIﬁ YaHK JaHHBIX MOXKET OLITH JOCTYIICH TEM II0Jb30BAaTCIAM, KOTOPBIM
BJIaJIEJICI] pa3pemIiI JOCTYII;
* KOMMYHHKAIIMM MEXIy IpoleccaMu MNpoXoAsT B HeOezomacHOU cpene. JIro0oii
TIOCTOPOHHUH IOJIE30BATENh MOKET YUTATh BCE COOOIICHUH MEX/Ty IPOIIECCaMU;
* KaXIbIH YaHK MOXeT OBbITh COXpaHEH OTAEIbHO OT JIPYIHX, NMPOLECC, CO3AaBIINI
YaHK MOJKET MPEKPATUTh CBOE CYIIIECTBOBAHHE.

NunuBuayansHoe 3aganue Neb

1. Peanu3yiite mpocToif BapuaHT ajJropuTMa CHHXPOHU3AIMH OOJIBIINX JAHHBIX.
2. Peanu3yiiTe aqiMTUBHYIO X31I-(YHKIUIO C IIOMOIIBIO TPOJIBUHYTOIO alrOpUTMa.
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6.2. IlpumepHble BONpPOCHI M 3aJaHus / 3aJa4H I NPOMEKYTOYHOI

arTrecranguu
Cemecmp 1

Tabauua 5 - [IlpumepHble TeopeTHUYEeCKHE BONPOCHI U NMPAKTHUYECKHE 3QJaHUA K

3a4eTy

Paznenn! ¥ TeMbl

IIpumepusie
BOIPOCHI

TCOPETUICCKUC

HpI/IMCpHLIC MPAKTUYCCKHUEC 3aJaHUA

Pazoenvt oucyuniunsl

1. Ilonsmue napaiilejlbHoblx upacnpe()efzeHHblx cucmem

1.1 Ompenenenue u
0COOEHHOCTH
pacupenenéHHbIX CUCTEM

1. OcoOeHHOCTH
pacrpeneneHHbIX CHCTEM

2. OmpenencHue
pacnpeeeHHON CUCTEMBI
OTKa30yCTONYUBOCTD B
pacnpeneneHHbIX CUCTeMax

1.2 Apxurektypa
napajvieIbHbIX U
pacmpeneneHHbIX CHCTEM

3. Apxutextypa MKM/|

4. Apxurextypa OKO/]

5. CepBHuCHl pacnpeneacHHbIX
cHcTeM

6.  ApXUTEKTypHBIE
pacHpeneNIeHHBIX CHCTEM

CTHUJIN

2. llapannenvroe npocpammuposarue

2.1 IlapannensHble
BbIYUCJICHUA

7. briouHoe pacnapaiienuBaHue
LIUKJIOB

9. Pa3BepTKa LIUKIIOB

10. Bunmer npeoOpa3oBaHus
IIUKJIOB

Peanuzosams brounoe
pacnapaiieiusasue Yyukioe
Peanuzosams npeo6pa306anue UUKI1068

pacuiupenuem cKansipa

2.2 Texuosorus
MapauIeIbHOTO
MPOrPaMMHUPOBAHUS
CHCTEM C 00IIell TaMAThIO
Ha OpenMP

11. CpencrBa CHHXpOHM3ALUU
motokoB B OpenMD

12. HesBHas OapbepHas
CUHXPOHH3AIUS
13. OOmme W JIOKAJILHBIE

INEPEMCHHBIC ITOTOKA

HUcnonvzys OpenMP, pearuzosamo
napanieibHslil aneopumm

2.3 Hcnonp3oBaHune
rpa)uIecKux MpoIeCCOPOB

14. CeTka, OJI0K ¥ ITOTOK
15. Orpanndenusi Ha (QYHKIUH,
ncnoausemeie Ha GPU

2.4 VnTepdeiic nepenaun
coobmenuit MPI

16. BydepuznpoBannas
nepeaada COOOIICHHIA

17. KonnextusHOE
B3aMOJIEUCTBUE BETBEH
MIPOTPaMMBI

18. Wckirouaromas pexyKIys

Peanuzosamo napannenvhwiti 6600

3. Modenu pacnpedenennvix

cucmem

3.1 Monens
pacnpeneaecHHOro
HACIIOJTHEHUS

19. Mopaenb
KOMMYHHKAIIMOHHOT'O KaHaJia
20. YmopsmounBaHue cOOBITHI

3.2 Jlormueckoe Bpems

21. Jlorngeckue gachl
22. CxansipHOE BpeMs
23. BexTopHoe Bpemsi

Peanuszosame aneopumm onpedenenus
epemenu cobbimuil

3.3 CuHXpoHHOE U
ACHHXPOHHOE MCIIOJIHCHUE

24. ACMHXpPOHHOE UCTIOTHEHNE
25. Omynsanun

3.4 Monenu 0TKa30B

26. OTKa3bl MPOLIECCOB
27. Hepapxus
HEUCIIPAaBHOCTH

MojeJIen

Hocmpoeﬂue MoO0e OMKA308
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3.5 'nobanbHOE COCTOSIHUE

28. Pacmpenenennas cOopka
Mycopa

29. Pacmipenenennoe
0oOHapyKCHHE 3aBEPIICHUS

30. ®@wukcanmsa 1I00ANTEHOTO
COCTOSIHUSI

4. Pacnpedenennvie cucmemol

4.1 KomMmMyHUKallMOHHAS
HOJCHUCTEMA

31. Anroputmsl Ha Tpadax
32. Y aneHHbIe BLI30BEI

4.2 CHHXpOHU3AIINS

33. AIropuTMBI CHHXPOHU3ALNH | Pearuzayusa ancopumma cuHXpoHu3ayuu
9acoB

34, Pacnipenenennsie
B3aMMOHCKITIOYEHUSI

4.3 Pemumukanus u
KOHCUCTEHTHOCTh

35. IlaccuBHAS peTUIHKAITHSL

36. AKTUBHAsI perIMKalus

37. Pa3memnienne u oOHOBIICHHE
PEILIHK

4.4 Be3onacHOCTh

38. Mozenu KOHTpOJIsI 10CTyIa
39. JluckpeTHOe YyTpaBleHUE

JOCTYIIOM
4.5 CucTtembl XpaHEHUS 40. Pacnpenenennbie
JaHHBIX KJIaCTEpHBIE ¢aiinosle
CHUCTEMbI

41. IITupuHTrOBBIE CUCTEMBI

4.6 PacnpeneneHuble

42. Mogenu pacnpenenéHHbIX

BBIYMCIICHHS BBIYMCJICHHMIA.
43, KoOMIIOHEHTHI METaCUCTEMBI
Komnemenuyuu
ITIK-2 Crocob6en Keiic 3a0anue 1
pa3pa6aTI)IBaTI) Tpe6yeTC$[ pcain30BaTh MAPAJVICIIBHYO pCain3allii0 aJropuTMa pCHICHUA
TpeboBaHus, CHCTEMBI JIMHEHHBIX aNreOpandecKux ypaBHCHHH.
HpOGKTI/IpOBaTL u - OHPGHCHI/ITB TEXHOJIOI'MHU I/Iv AJITOPUTMBL  JIL  peaJin3allun 3(1)(1)6KTI/IBHOFO
peaJ'II/I?)OBLIBaTL ajropuTtMa Ajist CHCTEMBI C 06]].[61/1 IIaMsATBIO
HpOFpaMMHOC - OHPGHCHI/‘I’TB U OonucaTb AJropuTMbl paclapauiCJIMBaHus LUKIOB UL
3¢ HeKTUBHOHN peann3auu alropuT™Ma
obecnieyenue

- CocTaBUTh MPOTPAMMHBIA KOJ TapauIebHOTO alrOpUTMa C HCHOJIb30BaHUEM
BBIOpAHHBIX METOJIOB U TEXHOJIOTHIA

Keiic 3a0anue 2

C wucmonb3oBaHHEM HEOJOKHPYIONIIMX OIepaluii  OCYIIECTBUTh YMHOXKCHHE
KBaIpaTHBIX MaTPHII, UCIOIB3YS Pa3IMIHbIC BUBI PACIIPEACICHHS JaHHBIX MEXIY
nporeccamu (BeIOpaTh M3 64 BapHAHTOB HCIIOJIB30BAHHS TOIOJOTHH 5 Hamboiee
3¢ peKTUBHBIX, 000CHOBATH BBIOOD M CPABHUTH BPEMS BBIIIOJIHEHHMS).

CocraButens (n): IltelinOpexep O.A., KaHa. TeXH. HayK, AoueHT Kadeapsl UBT

(pamunus, unuyuaner u dondxcrnocme npenodasamens (eit))
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