IloamucaHo 37I€KTPOHHOH MOANUCEIO:

Bepaxunknii Janun ['puropseBHu

Homxraocte: [upextop KITIM @I'BEOY BO «KemI ¥Y»

Hata u Bpems: 2024-02-21 00:00:00
471086tad29a3b30e244¢728abe3661ab35¢9d50210dctDe75¢03a5b61df6436

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHNS POCCUNCKOM ®EJEPALINN
denepansHOE rocyapcTBEHHOE 0I0)KeTHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO 00pa30BaHus
«KeMepoBCKHii ToCy1apCTBEHHBIH YHHBEPCUTCT
Kyzbacckuii ryMaHUTapHO-TI€1arOrHYeCKUid HHCTHTYT
(eaepanbHOro rocy/1apcTBEHHOT0 OH/HKETHOTO 00pa30BaATENBHOTO YUPEK/IEHUs
BBICIIEr0 00pa3oBaHHs
«KemepoBcknii rocy1apCcTBEHHBIA YHHBEPCUTET»

@axysbreT THPOPMATHKH, MATEMATHKH U SKOHOMHKH

YTBEPXJIAIO
Jexan

A. B. ®omuna

8 dhespasst 2024 .

Pabouyas nporpaMma JMCUHILIMHBI

K.M.08.02 ITapaiienbHbie U pacnpeie/IeHHbIEC BBIYUCIUTEIbHBIE CUCTEMBbI
Koo, nazsanue oucyuniunul

HaHpaBHEHHe HOATOTOBKH
02.03.03 Marematuueckoe 00ecrieueHre U aIMUHUCTPUPOBAHHE

WH()OPMAIIMOHHBIX CUCTEM
Koo, nazeanue nanpasienus

HanpapnennocTs (mpodiib) MOATOTOBKH
HpOFpaMMHOG 1 MaTeMaTHYECKOE 00eCIICUCHUE I/IH(l)OpMa]_[I/IOHHbIX CUCTCM

[Tporpamma GaxanaBpuaTa

KBasinuxanms BelnycKHUKA
bakanasp

®opma 00yueHHs

Ounas

I'ox mabopa 2022

Hogoky3snenx 2024



OraasjeHue

1 TIETID IHACIIHIIIIIIHBL. . veeuvveteesseessressseasseessesssesasssasseessesssessssssssssssesssesssssssesssesssesasssessesssesssesssssnsesnsesssenssenssens 3
1.1 DOPMHUPYEMBIE KOMITETEHIIHH - ... vvevreasreesseesseeseessseasseasseasseesseesseesssesssesnsesssesnsesssesssesssnsssnsansesnsenns 3
1.2 NHIUKATOPBI JOCTUKEHUS KOMITETCHIIMM ... vveeiveessteeessreeasseeassseesneeesnseesnsesssssnsssnessssnssssnessasnessnensn 3
1.3 3HaHus, yMEHUS], HABBIKU (3YB) IO IUCIIHIIIIHHE ........eovviveriieiiniiiiiesiesieeie et st 3

2 O0BEM U TPYIOEMKOCTH TUCHUIUIMHBI TI0 BHJIAM YUeOHBIX 3aHATHH. DOPMBI MPOMEKYTOYHOM

i Yo 21 1170 ST PP T PP 4
3. YueOHO-TeMaTHUECKUH TUIaH U COACPIKAHUE JAUCIIHIIITHHBL. 1. .cc.veveesresreaseesnesneesnessessesnessessnesneessessessesnns 5
3.1 YUEOHO-TEMATHUCCKUM TITIAH ....viveiriieessesresstesressee s sbesss b sr s b e sb s b b e b e nb e sb e b e e n e nr e e 5
3.2. ConepxaHue 3aHATUHI MO BUAAM YUEOHOU PADOTDL. ... .ceuvirerieerresreeiesreeseesreseesnesneseesnesseesnesneesnesnesneennes 6

4 TlopsimoK OLIEHUBAHUS YCIIEBAEMOCTH U C(DOPMUPOBAHHOCTH KOMIIETEHIIUH OOYYaloIerocs: B TEKyIIEH

Y TIPOMEIKYTOTHOM ATTECTALIHM. .. ..v.evesreesreesressseeasseeseesseesseesseessnessse e neesneeasesabeeas s e asneenneenreeneeeneneeneenreenneennes 8
5 MarepuanbHO-TEXHHYECKOE, MPOrPaMMHOE U Y4eOHO-METOHYecKOe 00ecedeH e AUCIUIUTIHEL ....... 9
5.1 YUCOHAS JIATEPATYPA +uvveuverrrerureanseasseesueesteessressseasseasseaasesssesasseasssasseesseessesssessssesnsesssesssesssnessnesneansesssenns 9
5.2 MatepuanbHO-TEXHUUECKOE H MTPOrPAMMHOE O0CCIICUCHHUE JTUCIIMIIIIMHBL .....vvvveeieeseressvesnresseeeseeesenas 10
5.3 CoBpemenHsle nmpodeccnonambHbIe 0a3bl TaHHBIX 1 HHHOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBL......... 11
6 VIHBIC CBEIEHUS U (MJTH) MATCPHAIIBL. ... .vveuvesteesseteasressesseessesseessessesseessessesssesseasesssesseennessesssessessesssessesnnenns 12
6.1.1IpumepHBIE TEMBI TUCHBMEHHBIX YUEOHBIX PAOOT .. .euveiureerteeteesteeateeasreesseesseesseesseesseessnesnnessseesseessesssns 12
6.2. [IpuMepHBIC BONIPOCHI U 3aJaHus / 33Ja4U JJIS IPOMEIKYTOYHON ATTECTALHM . vvvvvevvernveasveeseeeseeesenas 16



1 leap AUCHUNJINHBI.

B pesynprare OCBOCHMSA [aHHOW AUCUMIUIMHBI Y

o0ydarommerocss JOJKHBI OBITh

c(hOopMUpPOBaHbl KOMIIETEHIIMM OCHOBHOHM MpodeccroHalbHON 00pa30BaTEbHON MPOTrPaMMBbl

OakanaBpuara (nanee - OITOII):

I1K-2.

CO,I[Cp}KaHI/IC KOMIIETEHIIUHA KaK IIaHUPYEMBIX PE3YJIBTATOB O6yLIGHI/IH 10 JUCHHUIIIINHE

cM. Tabimmuel 1 u 2.

1.1 ®opMupyemMbie KOMIIETEHUMHU
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUU

HaunmenoBanue Buna
KOMIIETEHLIUHU
(yHusepcanvHas,
obuenpogheccuonanbHas,
npogheccuonanvuas)

HaumenoBanue kareropuu
(TpyIIIIBI) KOMITCTEHITHIA

Ko u Ha3zBaHME KOMIIETEHIINN

npodeccuoHabHast

[K-2

CriocobeH  ompenensiTh

CTPYKTYpBI

JAHHBIX, & TaKXKEe TEXHOJOTMH OOpabOTKU W
JOCTyNa K JAHHBIM Ka)JIOTO KOMITOHEHTa W
MIPOrPaMMHOI'0 CPEJICTBA B LICJIOM

1.2 UHauKaTopbl J0CTHKEHUSA KOMIETeHIH i
Tabmuna 2 — MHAUKAaTOpBI JOCTIKEHHSI KOMIETEHIIUH, (POpMUpPYEMbIe TUCIUTUITMHON

KO}I 1 Ha3BaHHUEC KOMIICTCHIIMH

NHnukaTtopsl JOCTUAKEHUS
xommnerenuu no OITOIT

JIMCIMITUHBI ¥ IPAKTHKH,
dbopmupyronue kommnerenuuo OIOI

IIK-2 CnocobeH ompenenarsh
CTPYKTYpHI JIaHHBIX, & TaKXKe
TEXHOJOTHH  00paboTKH |
JOCTYIa K JaHHBIM KaXKIOTO
KOMITOHEHTa U MPOTPaMMHOTO

CpeacTBa B LICJIOM

[IK 2.1 OnpenensieT BXOAHBIC-
BBIXOJHBIC JIAHHBIC M KX
B3aMMOCBSI3H JJI KaX0ro
KOMITOHEHTA ¥ IPOTPAMMHOTO
CpEeJICTBA B IIEJIOM.

I1K 2.2 OnpenensieT CTpyKTypHI
JTAHHBIX U QITOPUTMBI KaXI0T0
KOMITOHEHTA H ITPOrPaMMHOT0O
CpE/ICTBA B IIETIOM.

[IK 2.3 Ucnons3yeT pa3nuyHbie
TEXHOJIOTHH 00pabOTKH TaHHBIX
B IIPOTPaAaMMHOM CPEJICTBE.

IIK 2.4 Omnpepenser nepeveHb
BO3MOYKHBIX TEXHOJIOTUM
JIOCTYTIa K JAHHBIM.

K.M.08.02 ITapamiensHble u
pacrpe/elieHHbIC BEIYUCIUTEIbHbIC
CHUCTEMBI

K.M.08.03 CoBpeMeHHBIE TEXHOJIOTHU
nporpammupoBanus SQL

K.M.08.05 CTpyKTypBI H aITOPUTMBI
KOMITBIOTEPHOM 00paOOTKH JAHHBIX
K.M.09.03(I1x) [Ipexnumnmnomuas
MpaKTHUKa

K.M.10.01(/]) Bemomaenue u 3ammura
BBINYCKHOH KBaNMH(PUKAITMOHHOH
padoThI

1.3 3nanusi, ymenus, HaBbIku (3YB) nmo aucunniuHe

Tabnuna 3 — 3HaHus, yMEHUs], HaBBIKU, (OPMUPYEMBIE TUCITUTUIMHOMN

Kon 1 na3spanue
KOMIIETEHIHU

Nupukatopsl AOCTHAKEHUS
KOMIICTCHIINH, 3aerHHeHHBIe
3a TUCIUILINHON

3HaHus, ymeHus1, HaBbiku (3YB),
(dhopMupyemMbIe TUCHUTUTHHOM

TIK-2 Criocoben
OTIPEACIATh CTPYKTYPHI
IaHHBIX, a TAKKe

TEXHOJIOTHH 00pabOTKH U

[IK 2.1 Onpenensier BXoaHbIC- | 3HATH:

BBIXOJIHBIC TAHHBIC M X KOMIIOHEHThl ~ IPOrpPaMMHO-TEXHUYECKHUX

B3aMMOCBSI3H IS KaXK0I'0 APXUTEKTYP napauieabHbIX
BBIYMCIINTEIBHBIX CHCTEM;




Kon 1 na3spanue
KOMIIETEHIHHA

Nunukatopsl JOCTHAKEHUS
KOMITETCHIINH, 3aKPETICHHBIC
3a JUCHUILTHHON

3nanus1, ymeHus, HaBbIku (3YB),
bopMupyemble TUCIUIUTNHON

JIOCTyTa K JaHHBIM
Ka)KJI0T0 KOMITOHEHTA U
MIPOTPaAaMMHOTO CPEJICTBA B
LIeJIOM

KOMIIOHCHTA 1 IIPOrpaMMHOTO
Cp€acTBa B LICJIOM.

IIK 2.2 Onpenensier
CTPYKTYpBI JaHHBIX U
aJTOPUTMBI KaXJI0TO
KOMITOHEHTA U TIPOTPaMMHOTO
CpEICTBa B LIEJIOM.

IIK 2.3 Mcnonp3yer
pas3InvHbIe TEXHOIOTUU
00pabOTKM TaHHEBIX B
MPOTPaMMHOM CPEJICTBE.

IIK 2.4 OnpenensieT nepeyeHb
BO3MOKHBIX TEXHOJIOTHI
JIOCTYTIa K JAHHBIM.

BUBI napaiiennsma, YPOBHHU
pacnapasieIuBaHus;

CTPYKTYpPBI JTAaHHBIX u MOJIEH
napanieabHON HPOrpaMMBbl ISt
BBIYHCIUTEIBHON CUCTEMBI c
pacpenenéHHon NaMAThIO;
TEXHOJIOTHH JoCcTyna JAHHBIX B
MapajuIeIbHbIX CUCTEMAX;

OCHOBBI TIPOEKTUPOBAHUS, TOCTPOEHUS W

(YHKINOHUPOBAHUS pacnpeneneHHbIX
CUCTEM.
YMeTs:
IIPUMEHATH JE€KOMITO3HULIHMIO,
MPOCKTUPOBAHUE B3aUMOJICUCTBUIA,

YKpPYIHEHHUE U MJIAaHUPOBAHUE BBHIYMCIICHUM
IpH pa3paboTKe NapanieabHOro aaropuTMa
u MPOTrPaMMHBIX CpPEICTB;
BBISIBIISITH MHPOPMAIIMOHHBIE 3aBUCUMOCTH

MEXAY UTCpalluAMU HUKINIYCCKUX YIaCTKOB

MPOTPaMMBL;

CaMOCTOSITETbHO ~ HAXOAUTHh  AJITOPUTMBI
pemieHuss  3ama4, TPeOyIOMmUXCS Ui
MIPOCKTUPOBAHMSI, MOCTPOCHUS u

HCIIOJIb30BaHUA PaCIIpE€ACIICHHBIX CUCTEM, B
TOM YHCJIC HCCTAHAAPTHBIX U MIPOBOJUTH UX

aHaJu3.
Bnaners:

crocob0aMu mpeoOpa3oBaHMsl ILUKIOB JIJIs
JIUKBUIAIINN “HGOPMAITUOHHBIX
3aBUCUMOCTEH MEXTY UTepalusiIMu;

HaBBIKaMU pa3pa60TKH, KOMIIMIIAOUKU H

OTJIaJdKHn napa/uICJIbHBIX nporpamMm;

HaBbIKAMU  ONpPEJENCHUS  AITOPUTMOB
KOMITOHEHT MapajuieNlbHbIX TpPOrpaMM U
HpOrpaMMHBIX CPEICTB;
HaBBIKAMU OCBOEHHS OONBIIOTO 00beMa
UHpOPMaLIH u

PCHICHUA 3aga4

pacnpeacICHHbIX CUCTEM.

2 O0béM U TPYAOEMKOCTH AUCUMIIMHBI 10 BUJAM YUeOHbIX 3aHATHIA.

®opMBbI NIPOMEKYTOYHOM ATTECTALMU.
Ta6muia 4 — O6beM U TPYJO0EMKOCTh JUCITUTIINHBI 110 BUJAM yUeOHBIX 3aHSATUI

OO0mas TpyI0eMKOCTh M BUJbI yueOHOH paOOThI 10 AMCLUIUIMHE, IIPOBOIUMBIE B Pa3HBIX

¢dopmax

O6bpéM
YacoB 110
¢dhopmam
00ydeHMs




(01020)
1 O6mas TpyI0eMKOCTh AUCIUTLIAHBI 180
2 KonTakTHas paboTta oOydYaronmxcs ¢ mnpemnojgaBareieM (10 BUJAAM YUEOHBIX 3aHITHH) 68
(Bcero)
AynmutopHas pabota (Bcero): 68
B TOM YHCIIE:
JIEKIIAHU 18
MPAKTUICCKUE 3aHATHUS, CEMUHAPDI 50
MPAKTUKYMBI
nabopaTtopHbie pabOThHI
B UHTEPAKTUBHOU (popme
B DJICKTPOHHOH (hopme
Breayauropnas pabora (Bcero):
B TOM YHCIIE, MHAUBHAyaTbHas paboTa 00yUaroIInuXcs ¢ MpernoaBaTeneM
MTOATOTOBKA KypCOBOW PabOTHI /KOHTaKTHAs paboTa
TPYNIIOBasi, WHIAMBHIAyaJbHAs KOHCYJNbTAllUs W WHBIC BHABI  y4eOHOU
JESITENIBHOCTH, TIPEIyCMATPUBAOIINE TPYIIIIOBYO MM HHIXBUAYAIBHYIO PaboTy
00y4arOIIUXCsI C MPEToIaBaTesIeM)
TBOpUecKas pabora (dcce)
3 CamocTosrenbHas pabota o0ydaronuxcs (Bcero) 76
4 1IpoMerxyTodHas aTTeCTaIHsI 00YyJarOIIerocs: JK3aMeH
-7
ceMecTp
(36 uacos)
3. Y4eOHO-TeMATHYCCKHUI IJIAH U COIEePKAHNE AUCIHUIIAHBI.
3.1 Y4eOHO-TeMATHYeCKHUI IJIAH
Tabnuma 5 - YyeOHo-TeMaTnyeckuil miaH ouHou (popmbl 00yueHus
Oo6mas TpynoeMKkocTb DOopMbI TEKYIETo
TPYHOEMKOCTh |  3aHSATHH (4ac.) Hpg;ﬁg}?ﬁ)ﬂqgoﬁ
= (6cezo uac.) aTTeCTAIIH
= Paznensl 1 TeMBI TUCIUTIITUHBI YCIIEBAEMOCTH
= 0 3aHATHIM 0dO
= AymuropH.
2 3ansaTus CPC
g JIeKIL. | mpakT.
Cemectp 7
1. Iousmue napannenvHvix u 10 2 2 6
Ppacnpeoenentblx cucmem
1 1.1 Ompenenenne u 0COOEHHOCTH 3 1 1 1
pacrnpeIeNIEHHBIX CUCTEM
2 1.2 ApxuTekTypa napauienbHbIX 1 7 1 2 4 Omnpoc Nel
pacrpeeieHHbIX CHCTEM
2. Ilapannenvroe npocpammuposaiiie 40 4 9 27
3-5 | 2.1 [NapautenbHbIe BEIYUCICHUS 13 2 3 8 | NupuBuayansuoe
3ananue Nel
4-6 | 2.2 TexHoNOTHsI MAPAICTHLHOTO 10 - 4 6 Onpoc Ne2
MPOTrPaMMHUPOBAHHUS CHCTEM C OOIIICH
namsiteto Ha OpenMP




O6mas Tpynoemkocts | POPMBI TeKyIIIETO
TPYAOEMKOCTh |  3aHSATHH (4ac.) KOHTpOIA 1
. (6ceeo uac.) P gﬁ%}lggf;&;gon
= Pazaensl 1 TeMbl TUCHUIIIMHBI YCIIEBAEMOCTH
= TI0 3aHSATHAM (002(0)
=4 AynuTopH.
2 3ansaTus CPC
2 JICKII. | OPAKT.
Cemectp 7
6 2.3 Ucnonp3oBanue rpaguaeckux 7 2 - 5 Omnpoc Ne3
MPOLIECCOPOB
7-9 | 2.4 UnTepdetic nepenaun coobienuii MPI 10 - 3 7 Onpoc Ned
3. Mooenu pacnpedenennvix cucmem 36 6 11 19
7- | 3.1 Mogenp pacnpeneaeHHOr0 HCIIOJIHCHHS 12 2 3 7 | UnmueuayansHoe
11 3amanne N2
9- | 3.2 Jlormueckoe Bpemst 4 - 2 2
12
10- | 3.3 CuHXpOHHOE H aCHHXPOHHOE 6 2 2 2
13 | ucnomHeHMe
11- | 3.4 Mopenu 0TKa30B 4 - 2 2
14
12- | 3.5 T'no6ansHOE COCTOSHUE 10 2 2 6 | MnmueuayansHoe
15 3aganue Ne3
4. Pacnpedenennvie cucmemol 58 6 16 46
13 | 4.1 KoMMyHHKaIMOHHAS MOJICHCTEMA 4 - - 4
14- | 4.2 CunxpoHu3anus 14 1 7 8 | MuauBuayanbHoe
16 3amanue Ned
15 | 4.3 Peruikanus ¥ KOHCUCTEHTHOCTD 4 1 - 3
16 | 4.4 be3omacHOCTh 12 - - 12 | UnauBugyansHOE
3aganue NoS
17 | 4.5 CucteMsl XpaHEeHUs JaHHBIX 14 2 7 7 | NaauBuayansHoe
3aganue Neb
18 | 4.6 PacnpezencHHbIE BRIYUCICHUS 10 2 2 6
18 [IpomexxyTouHas arrecTarus 36 9K3aMeH
Bcero: 180 18 50 76

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH padoThI
Tabnumna 6 — ConepkaHue TUCIUTUTMHBI

Ne
n/m

HaumenoBanue paznena,
TEMbI TACLUIUIMHBI

Conepxannue 3aHsITH

CemecTp 5

Cooeporcanue n1eKytonHo20 Kypca

0COOCHHOCTH
pacrnpeIeIEHHbIX CUCTEM

1 Tonsmue napannenvHvix u
PAacnpeoenentbvlx cucmem
1.1 | Ompenenenue u Onpedenenue  pacnpedeieHHOU cucmembl. Ocobennocmu

PDACAPEOeIeHHbIX — cucmem:  omcymcmeue — obwell  namsamu,
omcymcmeue o0WUX GUIUYECKUX HACO8, ACUHXPOHHASL C653b U
ACUHXPOHHOE  UCHOJHeHUe,  2eocpaguueckas  YOaleHHOCHD,
ABMOHOMHOCMb U 2eMepO2eHHOCMb,  OMKA30YCMOUYUBOCHID,
HeoemepMUHU3M. Llenecoobpasrocms nOCMpOeHUs

6




HaumenoBanue paznena,

CopaeprxaHue 3aHsITHUS

n/n TEMBI JTUCIIUILINHEI
pacnpedenennvix cucmem. Ipumepwl. Ipumenenue. Iapannenvhvie
u pacnpeoeneHuvle CUCIEeMbL.
1.2 | ApxurekTypa napawienbHbeix | Cepgucsl, poau u apxumexmyphvie CIMUuIU pacnpeoeieHHbIX CUCTIEM.
U pacmpeeneHHbIX cucteM | Knuenm-cepeep, oOHopaneosvie cemiu, cepeucHO-0OpuUeHmupo8anHas
apxumexkmypa. OnpedenieHue NapamienbHoOu U pPacnpeoeneHHou
cucmemvl. llapannensnas apxumexkmypa: OKO/[, OKMJ], MKO/],
MKM]].
2. THapannenvhoe
NPOSPAMMUPOBAHUE
2.1 | MapannenbHble BEIYUCICHUS | Brympennuil napanienusm. Pacnapannenusanue YUKTO08.
Ipeobpazosanue yuxnos. Ilpobremvr paspabomku napaiiesbHblx
npocpaAMM.
3. Mooenu  pacnpedenennbix
cucmem
3.1 | Mogenb pacipeeieHHOro Obwee onucanue mooeau. Moodenb KOMMYHUKAYUOHHO20 KAHAJA.
HCIIOJIHEHUS Cobvimutinoe onucanue. Ynopsoouugsanue coovimuil. OmHouleHue
NPUYUHHO20 NPeOULeCmE08aHUs.
3.3 | CHHXpOHHOE ¥ ACHHXPOHHOE | Acunxponnoe ucnonnenue. CUHXPOHHOE UCHOIHEHUe. DMYasyuu
UCTIOJTHEHHE CUHXPOHHBIX CUCHEM ACUHXPOHHBIMU U HA0OOpOm. Dmyasyuu
3.5 | 'nobanbHOE cocTOsIHUE Pacnpedenennas coopra mycopa. Pacnpedenennoe obnapyosicenue
mynuxos. Pacnpedenennoe obnapysicenue 3asepuienus. Quxcayus
2N100ANbHO2O COCNOSHUSL
4, Pacnpeodenennvie cucmemul
4.2 | CuHXpOHM3AIUsS Aneopummvl  cuHXpoHuzayuu  4acos.  Aneopummul  vlbopa.
Pacnpeoenennoe g3aumoucknrouenue. Koncencyce. Pacnpedenennoe
B3AUMOUCKTIOYEHUE
4.3 | Perukanus u Moodenv u apxumexmypa ynpasienus peniuyupo8aHHbIMU OaQHHLIMU.
KOHCHCTEHTHOCTb Haccusnas u axmuenas penauxayuy. OmKA30yCMOUYUBOCTND
cepsuca penauxayuu. Mooenu xoncucmenmuocmu. Pazmewenue u
06HO8EHUEe PeNnTIUK
4.5 | Cucremsl xpaHeHus AaHHBIX | Cogpemenuvie no0xX00bl K NOCMPOEHUIO CUCEM PACHPEOeNeHHO20
Xpanenusi Oaumuvix. Pacnpedenennvie xnacmeprvie ¢pailnogvle
cucmemvl. Ilupunzogvie cucmemol. Macumabupyemocms P2P-
cucmem
4.6 | PacnpenencHHbie Brusnue annapamuou apxumexmypwi cemu Ha
BBIYUCIICHHS npouszsooumenvHocmy.  Bauauwue  pewaemoti  3a0auu  Ha
npoussooumenvnocmo.  MPIL.  Pacnapannerusanue 3adau  no

sviyucaumenvHoim pecypcam. CuibHo cesasauHvle 3a0auu u ciado
ceazannvle 3a0auu. Mooenu pacnpedenennvix guviuucienuti. Oouas
cmpykmypa (yHkyuonuposanus. Komnonenmol memacucmemoi

Cooeporcanue npaxmudecKux 3anHsamuil

1 Tonsamue napannenvbHvix u
pacnpeoenentvlx cucmem

1.1 | Ocobennoctu npumenenust | L{erecoobpaznocms nocmpoenus pacnpeoeieHHbix CUCEM.
pacHpeneNIeHHBIX CHCTEM

1.2 | MoaenupoBaHue Mooenuposanue pacnpedenénnvlx cucmem U pPAacnpeoeseHHbix

apXUTEKTYpa NnapauiesIbHbIX

npoyeccoes.




HaumenoBanue paznena,

CopaeprxaHue 3aHsITHUS

n/n TEMBI JTUCIIUILINHEI
U pacmpe/esIeHHbIX CHCTEM

2 Tapannenvhoe
NPOSPAMMUPOBAHUE

2.1 | Peanuzanus napamienbHbIX | Peanuzayus napaniensHuix yukios, npeoopazosanie Yyukios.
BBIYHCIICHUS

2.2 | IlpuMeHEeHNE TEXHOJIOTUN Hupexmuswr OpenMP. bubnuomexa gpyuxyui OpenMP
napaieabHOro
MPOTPaMMHUPOBAHHUS CHCTEM
¢ 0011ei maMAThIO Ha
OpenMP

2.4 | Ucnonp3oBanue uHTepdeiica | Qyukyuu unuyuanuzayuu, 3a6epuieHus], OnpeoeireHust OKpPYyJ’CeHUs.
nepenaun coodmenuit MPI ObMmen coobweHuss muna «mouKka-moukay. Ynpaeienue epynnamu

semeell U KOMMYHUKamopamu. JJunamuueckoe noposicoeHue 6emaeil.
Hapannenvuviii 66001661600

3. Mooenu  pacnpedenenuvix
cucmem

3.1 | [ocrpoenue moxenu Mooenuposanue pacnpedenénnuix npoyeccos.
pacrnpeeieHHOTO
UCTIOTHEHHSI

3.2 | Peanuzamnus aaropuTMos. HUcnonvzosanue nocuveckoeo epemenu. CransipHvle U 6eKMOpHbie
Jlornueckoe Bpemst yacel.

3.3 | Ucnonp3oBanue Peanusayus ~ cumxpoumvix U ACUHXPOHHLIX — NPUMUMUBOS.
CUHXPOHHBIX U Cunxponuzamopul
ACHHXPOHHBIX TPUMHUTHBOB
oOMeHa coOOIIeHUSIMU

3.4 | [loctpoenue moxenei Tlocmpoenue mooenu omrazos u HeUCNpasHOCmu
OTKa30B

3.5 | [locTrpoenue anropuTMoB Aneopumm 06HAPYIHCEHUSL 308ePUIEHUS
0OHApYKECHHSI 3aBEPIICHUS

4, Pacnpeoenennvie cucmemoi

4.2 | Peanuzanusi CHHXpOHU3AIHMS | Aneopummbl 63aUMOUCKTTIOUEHUS.

4.5 | PacmpeneneHHOE XpaHEHHE Cunxpornuzayus 601vuux 00veKmos

4.6 | PacnpenenenHsie Cpasnenue MoOernell pacnpeoenenuvix BLIYUCTEHU.
BBIUHCIICHUS Pacnapannenusanue 3aoau.

IIpomesxyTouHast aTTeCTaLUs — IK3AMEH

4 Tlopsaok oOLEHUBAHUA

ycneBaeMocTH HM  cOPMHPOBAHHOCTH

KOMIIETEHIMH 00y4aromerocsi B TeKylel 1 MpPOMeKYyTOYHOM aTTecTalMu.
I[HSI MOJIOKUTEIbHOM OICHKHU II0 pEe3yJibTaTaM OCBOCHUA NUCHHUIIINHBI 06y‘-IaIOI_I_ICMYC$I
HCO6XO,Z[I/IMO BBITIOJIHUTE BCC YCTAHOBJICHHBIC BHUIbI y‘-IC6H0ﬁ pa60TBI. OI.IeHKa PE3YJIbTATOB

paboTsl oOy4aromierocst B 6ayiax (mo Bujam) mpuBeaeHa B Tabmuie 7.

Tabmuma 7 - Illkama u mnoka3aTenu OLIEHUWBAaHUS pe3yibTaTOB Y4eOHOH paboThI




oOydaromuxcs Mo BuaaM B 0amsHO-peiiTiuHroBoii cucteme (bPC)

VYuebHas padora
(BUIBI)

Cymma
6amoB

Buns! u pe3ynbraThl
y4eOHOi1 paboThI

O1eHKa B aTTECTALINN
(mKaJta ¥ TIoKa3aTeNd OIICHUBAHNS)

banner
(17 nenenp)

Texymas yaebnas |60

JIeKIIMOHHEBIE 3aHSATHS

paboTa B cemecTpe

(KOHCTIEKT)

1 6ana mocemnieHne 1 IEKIIMOHHOTO
3aHATUS

0-8

(ITocemmenue (9 3ansTHIA)
3aHATHUH 1O [MpakTnueckue padotsl  |0,5 6anma - nmocemenue 1 npakruueckoro |9 — 18
pacIicaHuio u (oTUeT O BBINOJIHEHUU 3aHATHUS U BBIIOJIHEHKE paboTh! Ha 51-65%
BBIIIOJIHEHUE npakTHYecKoi padotel) |1 6ama — nocemenue 1 3aHATHS U
3a/1aHui) (18 pabor). CYyIIeCTBEHHBIH BKJIA]] HA 3aHATHH B paboTy
BCEH TPYNIIBI, CAMOCTOSTEIbHOCTD 1
BEITTOJTHEHHE paboTh! Ha 85,1-100%
WnnnBuayansHbe 3a oano U3 :
3agaHus (OTYET O 3 dastoB (BoimonHeHo 51 - 65% 3anannit) |18 - 30
BBITIOJTHEHUH 4 6anaa (BbIONHEHO 66 - 85% 3amanuil)
VHIUBUIYATbHBIX 5 6anaa (BeimonHeHo 86 - 100% 3amanuil)
3a/1aHM)
(6 pabor)
Omnpocsl (4 onpoca) 0,5 6aJ1a (TTOPOTOBOE 3HAYCHHE) 2-4
1 6aan (MakcHMaIbHOE 3HAYCHIE)
HToro mo Tekyuieii padore B ceMecTpe 31-60
IIpomesxxyTouHast Tecr. 5 6a1510B (TOPOTOBOE 3HAUCHUE) 5-10
aTTecTanus 10 6anJ10B (MaKkCHMaJIbHOE 3HAYCHHUE)
(aKx3aMeH) Pemenue 3amaum 1. 7 6aJUT10B (ITOPOTOBOE 3HAYUCHUE) 7-15
15 6anJ10B (MaKCHMaIILHOE 3HAUCHUC)
Pemenue 3amaum 2. 8 6ayuT0B (TTOPOTOBOE 3HAYUCHUE) 8-15
15 6an10B (MakCHUMaIbHOE 3HAYCHHUE)
HToro no npomMe:KyToYHOM aTTecTanuu (3K3aMeHyY) 20-40 o.
CyMMapHasi olleHKa 10 JUCHMILINHE: CymMa 6autoB TEeKyILeH U MpoMexyTouHou arrectauuun 51 — 100 6.

B mpomMexyTouHOHN arTecTalM OLlEHKa BBICTaBisieTcsl B BexomocTh B 100-6annbHOM

nIKane U B OyKBeHHOM DKBUBaJieHTe (Tabnuia 8)

Tabmuma 8 — CootHecenue 100-6aybHOM 1IKaabl 1 OyKBEHHOTO SKBUBAJIEHTA OILIEHKU

YpoBHHU OCBOEHUS Ix3amen 3auem
Cymma nabpanmvix - .
6106 JTHMCHUIUIAHBI 1 Oyenka bByxeennuiii sxeusanenm bykeennviii
KOMITCTEHIINI 9KBUBANEHN
86 - 100 [IpoaBuHYyTHIM 5 OTJIUYHO
66 - 85 [ToBBIIIEHHBIH 4 XOpOIIOo 3auTeHo
51 -65 [Toporossrit 3 YIOBJIETBOPHUTEIHHO
0-50 [lepBsit 2 HEYJIOBJICTBOPUTEIEHO He 3aureno

5 MarepuajibHO-TeXHHYECKOEe, IPOrPaAaMMHOE M Y4eOHO-MeTONYeCcKoe

o0ecreyeHue TUCIUIIINHBI.

5.1 YueOnas iureparypa
OcHoBHasi yueOHasi IuTEpaTypa

Mansisko, A. A. TlapaimensHoe mporpaMMHpOBaHHE Ha OCHOBE TexHojoruid OpenMP,
MPI, CUDA : ydeOHOE TIocOOMe I akaneMudeckoro OakamaBpuata/ A. A. MansBko. — 2-¢

U3I.,

UCTIp. W JIONL. —

Mocksa :

WznatensctBo HOpaiit, 2019. — 129 c.— (Bsicmiee




oOpazoBanue). — ISBN 978-5-534-11827-8. — Texkct : anextponusiii // ObC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/446247

babuues, C.JI. PacpeneneHHble CHUCTeMbI : ydeOHOe mocoOue Juist  By30B /
C. JI. babuues, K. A. KonbkoB. — Mockaa : M3narensctBo FOpaiit, 2020. — 507 ¢. — (Bricuiee
obpazopanue). — ISBN 978-5-534-11380-8. — Tekcr : anexkrponnsiii // DbC FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/457005

JdomosiHuTeIbHAS Y4eOHAsl JIUTEpaTypa

Tpodpumon, B.B. Anropurmuzanus ©u IpOrpaMMHpPOBAHHE . YYEOHHMK [UIs BY30B /
B. B. Tpobumos, T. A.IlaBnoBckas; mon pemaknuerr B. B. Tpodumoa. — Mockaa :
NznarensctBo FOpaiit, 2020. — 137 ¢. — (Bricmiee oopazobanue). — ISBN 978-5-534-07834-3.
— Texkcr : anextponnsiii / IbC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452333

CracpiiH, B. M. Ba3bl gaHHBIX: TEXHOJOTHH JOCTyMa : ydeOHOe mocobue st By30B /
B. M. Craceimun, T. JI. CraceimuHa. — 2-¢ w3fd., uchp. u jnom. — Mocksa : M3marenbcTBo
FOpaiir, 2020. — 164 c. — (Beicmiee oopazoBanue). — ISBN 978-5-534-08687-4. — Tekcr
anextponnsiii / DBC KOpaiit [caiit]. — URL.: https://urait.ru/bcode/463499

3amaruna, O. M. BoluncnuTenbHble  CUCTEMBI, CETH U TEICKOMMYHHUKAIIUH.
MonenupoBanue cereit : yudebHoe mocobue st By3oB/ O. M. 3amstuHa. — Mocksa :
WznatenbctBo FOpaiit, 2020. — 159 ¢. — (Bricmiee o6pazosanue). — ISBN 978-5-534-00335-2.
— Texkcr : anextponnsiii / IBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451319

5.2 MarepuajibHO-TEXHHYECKOEe M  TNpPorpaMMHoe obecrevyeHHe

JTUCIUIIJIMHBI.
Y4eOHble 3aHsTHsI 10 AUCHUIUIMHE ITpoBoAsATCs B yueOHbIX ayautopusix KI'TIN KemI'V:

615 YueOHnas ayauropus (MyJIbTUMEAMIHAS) IS 654079, KemepoBckas o0sacth, r. HoBoKy3HeIIK,
MIPOBEICHHUS: np-kT MeTamtypros, 1. 19

- 3aHATUH JIGKIIMOHHOTO THIIA.
Cneunuaan3upoBannas (yueonasi) Mme0esib: J0cKa
MenoBasi, Kadeapa, CTOIBL, CTYJbSL.
Oo6opynoBaHue 11 Npe3eHTAIIUN Y4eOHOr0
MaTepHaNa: CmayuoHapHoe - KOMIIBIOTED, KpaH,
MPOEKTOP, aKyCTUIeCKast CUCTeMa (KOJIOHKH).
Hcnoab3zyeMmoe mporpaMmMHoe o0ecrnedyenme:
Ubuntu Linux(cBo6oxHo pacnpoctpansemoe I10),
LibreOffice (cBoboano pacnpocrpansemoe I10),
SAnnexc.bpaysep (oreuecTBeHHOE CBOOOIHO
pacmpoctpansemoe 110).

HNuTepHer ¢ o6ecnieuennem gocryna B JUOC.

502 JIaGopaTopusi KOMIbIOTEPHOT O 654079, KemepoBckas obsacth, r. HoBoky3HeIK,
MoOJeJMPOBaHUs. YueOHas ay TuTopus np-kT Metamnypros, 1. 19

(MynbTIMeEAUHAS) TSl IPOBEACHUS:

- 3aHSTHUH JJADOPATOPHOTO THIIA;

- TPYNIOBBIX U MHIWBUAYAIbHBIX KOHCYJIbTAIINN;

- CAMOCTOSITENIEHOMN PabOTHI;

- TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHOM
aTTeCTallly.

CrnenmnanuzupoBanHas (yaeOHast) MeOeJib: J0CKa

M€J10BasA, CTOJIbI KOMIIBIOTECPHBIC, CTYJIbA.
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https://urait.ru/bcode/446247
https://urait.ru/bcode/457005
https://urait.ru/bcode/452333
https://urait.ru/bcode/463499
https://urait.ru/bcode/451319

O6opynoBaHue 1/l Mpe3eHTAIUH Y4eOHOT0
MaTepHaia: cmayuoHapHoe -KOMIbIOTEP, IKpaH,
MPOEKTOP, HAYITHUKH.

JlabopaTopHoe 000pya0BaHUE: CIAYUOHAPHOE —
KOMITBIOTEPHI 1151 o0yvatomxcst (16 mrt.).
Hcnoan3zyemoe mporpammuoe obecnedenue: MS
Windows (Microsoft Imagine Premium 3 year mo
cyonuuensnoHHomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOomHO pacnpoctpansemoe [10), Firefox 14
(cBobomHO pacmpoctpansemoe [10), Aunexc.bpayzep
(oreuecTBeHHOE CBOOOAHO pacmpocTpansemoe 110),
Netbeans IDE 7.0.1 ms Firefox (cBo6oano
pacmpoctpansemoe I10), Opera 12 (cBoboaHO
pacmpoctpansemoe 110), Koucynprant ITimoc
(oreuectBennoe 10, moroBop 06 nH(DO MOAIEPIKKE
1.04.2007), Microsoft Visual Studio (Microsoft
Imagine Premium 3 year no cy0numeH3HOHHOMY
nmoroBopy Ne 1212/KMP ot 12.12.2018 r. o
12.12.2021 r.).

HUnrepHer ¢ odecnieuenuem goctyna B JUOC.

5.3  CoBpemeHHble  mnpodecCHOHATbHbIE

11
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nH(GOpPMaIMOHHbIE CIPABOYHbIE CHCTEMBbI.

Iepeyens CIIB/l u UCC no nucumniiinHe

1. CITForum.ru - on-line 6ubanoTeKka CBOOOAHO JOCTYIHBIX MAaTEPHAIOB II0
MH(OPMAIIMOHHBIM TEXHOJIOTHSM Ha PyCcCKOM si3bike - http://citforum.ru

2. Hayunas snektponnas Oubnmoreka eLIBRARY.RU — kpynueimmii poccuiickuit
WH(OPMAIIMOHHBIA TMOpPTal B OOJACTH HAyKW, TEXHOJIOTUH, MEIUIUHBI W O0O0pa30BaHUSA,
coaep Kanuii pedeparsl U MOJHBIE TEKCTHI - WWW.elibrary.ru

3. Enamuoe okHO mocTymna k oOpa3oBarenbHbIM pecypcam - http://window.edu.ru/

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.

6.1.IlpumepHbIe TeMBbI NUCBMEHHBIX Y4eOHBIX padoT
Tembl onipoca

Ompoc Nel

HcnonHeHnne HECKOJIBKUX PaCIPEIEICHHBIX IIPOLECCOB
KiuenT-cepBepHas apXUTEKTypa

[TapannenpHas cucrema

Pacrnipenenennas cucrema

Knaccudukanus napasieabHbIX CUCTEM

OKO/J

OKM/]

Apxurextypa MKM/{

Onpoc Ne2

1. Ilepeuncnure coctaBHble yacTh TexHonoruu OpenMP.

2. C moMOIIIbI0 KaKoW TUPEKTUBHI (TUPEKTHB) CO3/IAIOTCS HOBBIE MapallieIbHbIE 001acTh
IIPOrpaMMbI?

3. YTo Takoe KpUTHUYECKask CEKILIUs IPOrpaMMBbl?

4. Kakum 00pa3oM MOXHO YCTAaHOBHUTHh HY)KHOE€ KOJMYECTBO IOTOKOB JJISi CO3/aHHUSA
ouepeHON mapasuiebHON 00macTu?

5. Kak obGecnieunth BBINOTHEHUE (parMeHTa MapauiebHOW 00JIACTH TOJBKO TJIaBHBIM
MOTOKOM?

6. Kakas ommms mupexktuBel OpenMP for ucnonmesyercss ans ykazaHus crocoOa
pacmpezeneHuss uTepalui IUKIa MeXAy TOTOKaMy NapauieTbHOl obmacTu?

7. UYro Ttakoe deadlock? Kakum mnpaBunaMm HYXHO cilenoBaTh, 4YTOObI H30€XaTh
BO3MO>KHOCTH TIOTIa/IaHusI TapajuiesibHoi porpammel B deadlock?

8. Uto Takoe cBeneHue qaHHbIX? Kakye oMy U B KaKUX JUPEKTUBAX UCIIOIb3YIOTCS IS
BBITIOJTHCHUS CBEJICHUS?

9. Uto nenaer aupektrBa OpenMP threadprivate?

10. Kak oOecrneunTh BBINONHEHHE (QparMeHTa MNapajuieNbHO 007JacTH TMOTOKOM C
MaKCHMaJIbHBIM HOMEPOM B JIAaHHOW MapaijieibHOM o0nactu?

11. s gero ucnonb3yercst onius firstprivate? Uem oHa oTiaM4YaeTcs OT ONMIUK private u
lastprivate?

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

13. Yto Takoe HesiBHAst OapbepHas ciHXpoHu3anus? C MoMOIIbI0 KAKUX CPEACTB €€ MOKHO
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OTMEHUTH?
14. 1ns gero ucnones3ytores qupektuBbl OpenMP sections u section? Uto genaer kaxaas
U3 OTUX JUPEKTUB?
15. Ilepeunciute Bce cpecTBa CAHXPOHU3AIMHU TOTOKOB B OpenMP.
16. Ilepeuncnure BO3MOMKHBIE CHOCOOBI pacHpefeNeHUs HTepalui LUKIa MEXAY
HOTOKaMH.
17. Yro nenaer aupektuBa OpenMP atomic?
18. B uem cocTouT paznuune MeXAy OOIIMMH U JOKaJIbHBIMH ITEPEMEHHBIMH ITOTOKA?
19. C noMmompl0 KaKuX CpEACTB MOKHO OIPaHUYUTh TIIyOMHY BIIOKEHHOCTH
napauleJIbHBIX 0o0acTel IporpaMmsl?
20. Ot 4Yero 3aBUCUT PaBHOMEPHOCTH 3arpy3KH IMPOIECCOPOB/AEP CUCTEMBI ¢ OOIIeiH
aMATb0?
21. Kakum oOpa3oM (yHKUHMs, BbI3bIBa€Mas M3 MapajuleIbHON MPOrpaMMbl, MOKET
BBISICHUTB, B [10OCJIEIOBATEIBHOMN MM NapasieIbHOW 001aCTH OHA BBIIOIHSAETCS ?
22. Kak obecrieuuTh BbINOJIHEHUE (pparMeHTa napauiesbHOl 00JacTi B TOYHOCTH OJTHUM
MOTOKOM?
23. Kakoe 3HaueHue OyneT HMMEThb II€peMEHHas count B pe3yJbTaTe€ BbINOJIHEHUS
(dparmeHTa napajsieIbHON 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 3agaercs pa3MepHOCTb U
KOJIMYECTBO IMOTOKOB fJIpa, BHIMOIHAEMOTO TpauiaecKuM mpoieccopom?

3. Ilepeuncnure BUABI U XapaKTEPUCTUKU MAMSTH, TOCTYIHOM 13 nporpammbsl GPU.

4. Kak yka3zatp TpeGyeMoe pa3menieHue nepemenHoi B namsatu GPU (peructpoBoii,
paszensieMoil, rno0anbHOM, NaMATH TEKCTYD,...)?

5. Ilepeuncaute BUOBI U XapaKTEPUCTUKH IAMSTH, TOCTYITHOM u3 nporpammsl CPU npu
ucnoap3oBaHuu apxuTekTypsl CUDA.

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

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

8. Ecimu k ogHomy CPU mnoaxmroueHo Heckosibko BuaeokapT NVidia apXUTEKTYypsl
CUDA, 1o kakum 00pa3oM MOXHO 00€eCTIeUUTh UX OJJHOBPEMEHHYIO 3arpy3Ky?

9. Ilepeuncaute BUABl U XapakrepucTuku namatu GPU, nocTynmHoN M3 MporpaMMbl
OCHOBHOT'O IPOLIECCOpa.

10. Kakue orpanuueHusi HaJIO’KE€Hbl Ha (YHKIIMHU, KOTOPBIE JOJDKHBI BBIITOJIHATHCS Ha

GPU?

11. Yro Takoe mynptunporeccop B repmunosiornu CUDA?

12. Kakue orpaHuyeHHs] HaJlO)K€Hbl Ha (YHKIUH, BBIMOJHSIEMblE B IpaguueckoM
nporeccope?

13. Kak ompenenuTh BEpCUI0 U TEXHUYECKHE XaPAKTEPHUCTHKUA TIpaduuecKoro
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npoueccopa NVIDIA?

14. Tlepeuncnure W oXapakTepU3yWTe TPyHIbl OMONMOTEUHBIX (QyHKIMHA Run-time
oubmoreku CUDA.

15. Yro Takoe ceTka, 610K, moToK B TepmuHoJIorH CUDA?

16. Urto Takoe tun gagueix dim3?

17. KakoBa MakcUMalIbHasl pa3MEPHOCTh CETKH B OJIOKax?

18. Ilepeuucnure u oxapakrepusyiite GYHKIUHM KOMIIOHEHTOB MPOrpPaMMHOIO
obecneuenus CUDA.

19. Kakyto Mozens napamienusma peanusyer apxutekrypa CUDA?

20. Yro genaet mpemnporieccop nvec?

21. MoOXHO 7 TOJNy4UTh yKa3aTelb Ha (PYHKIIMIO, BBHIMOJTHSAEMYIO TpadUuecKuM
npoueccopom?

Onpoc Ned
1. Kakue Buabl BUPTyaJIbHBIX TOIOJIOIMM MOKHO PEAJIN30BbIBATh C UCIIOJIb30BaHUEM

MPI?

2. Yrto Takoe OapwepHas cunxponusauus B MPI? Kakue emie Buibl CHHXpOHU3ALMH
CYIIECTBYIOT B crannapre MPI-1?

3. Ilepeunciute OCHOBHBIE TPyIIBI GyHKIMK cTrangapTa MPI-1.

4. Moxer au MPI-nporpamma, BBIIOJHSIOWIASCS HA MHOTOSIEPHOM  y3I€,
UCIOJIb30BaTh Bee ero sapa? U ecnu na, To kKakum oOpazom?

5. YTo Takoe moJabp30BaTeNIbCKas ONepanus peayKuun?

6. UeM paznuyaroTcs pasMep U NpOTSKEHHOCTh TUIIOB JaHHbIX MPI?

7. Yto Ttakoe Oydepu3oBaHHas repeaaya cCooOIeH?

8. Uro takoe kommyHukarop? Kakue npobiemMsl pemaroTcsi ¢ UCHOIb30BaHUEM STOTO
MOHSATHUSA?

9. Cxonbko B MPI onepanuii npuema coobmenuit tuna mrouka-roukah? Iepeuncnure
Y 0XapaKTEepU3YyUTE UX.

10. YTo Takoe KOJUIEKTUBHOE B3aUMOJECHCTBHE BETBEHW TPOrPaMMBbI?

11. Kak myTteM BbI30Ba OJJHON (YHKLUU MOKHO OJHOBPEMEHHO NEpeAaTh M MPHHATH
0JI0K TaHHBIX?

12. Ilepeuncaute npeaonpeneacHHbIE ONepaluy peayKuun qauHsix MPILL

13. Uto Takoe BuptyanbHas Tonosiorusi? Kak ona cBszaHa ¢ GuU3HUECKOM TOMOJIOTHEH
BBIYHMCIIUTEIILHON CeTH/KilacTepa/KoMIuiekca?

14. lns yero B MPI-niporpaMmmMax MOKHO MCITOJIB30BATh MTPOU3BOHBIC TUIIBI TAHHBIX ?

15. KakoBo Ha3Hauenue oubnuoreku MPE?

16. Yro nonnmaeTcs noj onepanusMiu CIBUra U HIUKJINYECKOro cABUra JaHHbIX ? Kakue
(GYHKIMU OOBIYHO MCIIONB3YIOTCS IS UX peaan3aun’?

17. Yto Takoe uckmouaromas penykuus (MPI _Exscan), kak oHa BelnosnHsiercs?

18. Moxer nu BeTBb NapauleabHOW IporpaMMbsl ¢ nomoupo MPI nepenasath
cooOuieHus cama cebe?

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

20. TomxHbI 11 aOCOIIOTHO BCE BETBU MapajlieIbHON MPOrpaMMbl MPUHUMATh y4acTue
B KOJUJIEKTUBHOM B3aUMOJAECHCTBUU?

21. CKOJbKO KOHCTPYKTOPOB NMPOU3BOJAHBIX TUIIOB peann3oBaHo B MPI? Ilepeuuncnure
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U 0XapaKTEepU3YUTE UX.

22. Yem paznuyarotcs Tonosioru MmToph u mpemerkah?

23. Yto Takoe Bua (aiina? st uero uCmoab3yeTcs 3TO MOHATHE?

24. Kakue cnocoObl CHHXPOHM3AIMHM HCIOJB3YIOTCA MPHU YAANEHHOM JOCTyNe K
naMsATH?

25. Yro Takoe MHTEp-KOMMYHHMKATop? Yem 3TO NOHATHE OTIMYAETCS OT IOHATHUSA
UHTpa-KOMMYHHKaTOpa?

26. Yro Takoe (paitnoBelii THIT?

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

28. Uto Takoe CMHXpOHU3ALHUs ¢ OJOKMPOBKAMHU IPU YJAIEHHOM JIOCTYIE K IaMsATu?
Kakue ele cymiecTByoT BUbl CHHXPOHHU3ALUU?

29. Yrto Takoe cmerieHue daina? YeM oHO OTJIMYAETCS OT TUIIOBOTO CMEIICHUS ?

30. Kakue pyHKIHN MOTYT OBITh HCIIOJIB30BaHBI AJ11 MOJU(MUKALIUN COCTOSTHUSI TAMSITH
MokHa'h npyroi BeTBu?

31. Ilepeuncnaute ocCHOBHBIE TpyMIbl PyHKIHM OubauoTexku MPE.

32. Uem paznuyaroTcs UHIUBUAYaIbHbIC U 00IIMEe yKa3zaTenu (aiinos?

33. Uro Takoe e-tun? MoXKeT 1 B Ka4eCTBE e-THITa UCIIOJIb30BAThCS 0a30BBINA THII?

34. YUro Takoe 3a00pHas CHHXpOHU3ALMS?

35. Kakwue Tumbl noctyna K ¢aitiam cymectBytotr B MPI?

36. C noMOI111bI0 KaKUX (PYHKIIMM BBIIOJHSAETCS CO3/IaHUE HOBBIX IPYIII BETBEH?

37. Uto Takoe CHHXPOHU3AIHS C TACCUBHBIM aJIpecaTom?

38. Urto Takoe AOCTYM K (aiiiry o SBHOMY CMeLIeHUIO? SIBIISIFOTCS JIM ONepaliiy TaKoro
JOCTYyTa KOJUIEKTUBHBIMU?

39. Mo>XHO T I3MEHATH BUJI (pailiia B mporiecce BBIOJIHEHHS IPOTPaMMBbl?

Tembl HHIAUBUAYAJBHOI0 3a/1aHUA

NunuBuayansHoe 3aganue Nel

Peanu3oBaTh anroputMel paboThl C MacCHBaMM, HCHOJIB3YS JUISL IMKIOB OJIOYHOE,
UKJIMYecKoe U OJI0YHO-IIMKInYecKoe pactipenenenus. [Ipu ohopminennu paboTel, NpeaoCTaBUTh
OJIOK CXeMBbl U KOJA MCXOAHOIO M pacnapajjieleHHOro aJrOPUTMOB, CPaBHEHHE DPA3JIUYHBIX
MOJIX0/10B K pacipeaeseHnio. YKa3aTb METO/Ibl, HCIIONIb3yeMble Ul MPpeoOpa3oBaHus IIMKIIOB.

NunuBunyansHoe 3aganue No2
Peanm3oBaTh MoONENh ACHHXPOHHBIX PACHpPEICICHHBIX CHCTEM Ha JI0O0OOM  SI3BIKE

mporpaMMHupoOBaHusd, JOIMYCKAOMIEM UCITIOJb30BAHUEC MAPATIIICIIBHO UCIIOJIHAIOIUXCA IMTPOLUCaYP.

NunuBunyansHoe 3aganue No3
1. IMokaxwuTte, uyTo MOOOE 0A30BOE BHIYMCICHHWE MOKHO MOIU(MHUIIMPOBATH TaK, YTO OHO
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OyZeT COCTOSATH TOJNBKO M3 COOBITHI Tpex rpymi, Send, Receive u Internal.
2. Hanmmmre Kakoii-mubo aaropuTM Announce U3BEIICHUS O 3aBEPUICHUN BBIYHCICHHUS.

NuauBunyansHoe 3aganue No4
Peanu3yiite pactpeneneHHbIi aITOPUTM B3aUMOUCKITIOUYCHHSI B BUIE pabodei PyHKIUH

NunauBunyansHoe 3aganue NeS
CrpoeKkTHpoBaTh CHCTEMY, KOTOpasi yIOBIETBOPSIET CIACAYIONINM TPEOOBAHUSM:
* HE JIOJDKHO OBITh IIEHTPATU30BAHHOW 0a3bl JAaHHBIX MMOJIH30BATEIICH;
* 0oO0ImIMe JaHHbIC AETATCS HA (hparMeHThI PUKCHPOBAHHON JITUHBI, KOTOPBIE MBI OyIEM
HA3bIBaTh YaHKAMH, OT aHTJIMHCKOTO ciioBa chunk — Kycok;
* KaXIbIi YaHK JaHHBIX MOXET OBITh JOCTYNEH TEM I0Jb30BaTEsAM, KOTOPHIM
BIIAJICJICI] Pa3peInI IOCTYTI;
* KOMMYHHKAIIMM MEXIY IpoleccaMl MpOXoAsT B HeOe3omacHoil cpene. JIroboit
MOCTOPOHHUMH MOJIH30BATENb MOKET YATATh BCE COOOIIEHUI MEXYy MPOLIecCaMH;
* KaXIbl YaHK MOXKET OBITh COXpaHEH OTIEIbHO OT APYTHUX, MPOIECC, CO3AaBIIHI
YaHK MOXKET MPEKPATUTh CBOE CYIIECTBOBAHHE.

NunuBuayansHoe 3aganue Ne6
1. PeanuzyiiTe npocCToOii BApHUAHT aIrOpuTMa CUHXPOHU3ALMH OOJIbIINUX JAHHBIX.
2. PeanusyiiTe alAMTUBHYIO X31I-(DYHKINIO C TOMOIIBIO MTPOJABUHYTOTO aJrOPUTMA.

6.2. IlpumepHble BONPOCHI W 3aJaHMs / 331a4U JJIA NPOMEKYTOUYHOM

aTrecranauu
Cemecmp 8
Ta6auma 9 - IlpumepHble TeopeTHYECKHEe BONMPOCHI M MPAKTHYECKHE 3aJaHHMs K
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IK3aMeHy
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Paznenst u TeMsr [TpumepHbIC Teoperudeckue | [IpuMepHbIe MpaKTUYEeCKHUE 33 aHusI
BOIPOCHI

1. llonsamue napanjenvHvlx U pacnpeoeieHHblX cCucmem

1.1 Omnpenencuue u 1. OcobeHHOCTH

0coOeHHOCTH pacrnpeesieHHbIX CHCTEM

pacrpenenéHHbIX CUCTEM 2. Ompenenenne
pacnpeieIeHHONW CUCTEMBI
OTKa30yCcTOMUUBOCTD B

pacnnpeacJICHHBIX CUCTEMAax

1.2 Apxurektypa
napaienbHbIX U
pacnpeeieHHbIX CUCTEM

3. Apxutextypa MKM[J]

4. Apxurektypa OKOJ]

5. CepBHCHl pacrpeaeiIeHHbIX
cUCTEM

6.  ApXHUTEKTypHBIC
pacnpeeIeHHBIX CUCTEM

CTHJIN

2. llapannenvnoe npozpammuposarue

2.1 [MapannenbHble
BBIYUCIICHUS

7. biiouHoe pacnapanieIuBaHue
LUKJIOB

9. Pa3BepTKa UKIIOB

10. Bunmet  mpeoOpa3zoBaHHs
LIUKJIOB

Peanuzoseams bnounoe
pacnapaijlieiuearnue yukiloe
Peanuzoseams npeo6pa306aHue YUKII06

pacuupenuem ckauapa

2.2 TexHomorns
MapajuieIbHOTO
MIPOrpaMMHUPOBaHUS
CHCTEM C OOIIEeH naMIThIO
na OpenMP

11. CpencrtBa CHUHXpOHU3ALUU
notokoB B OpenMD

12. HesBHas OaprepHas
CHHXPOHU3AIHSI
13. OOmme U JIOKAJIbHBIE

NIEPEMCHHBIC ITOTOKA

Ucnonvzysa OpenMP, pearuzosams
napannenbHblil aneopumm

2.3 Ucnonb3oBanue
rpadUYecKuX IpoIecCOpoOB

14. CeTtka, OJIOK U IIOTOK
15. OrpaanueHus Ha (HYyHKIUH,
ncnonasemble Ha GPU

2.4 NnTepodeiic nepenaun
coobmennii MPI

16. BydepuzupoBannas
repenaya coo0ImeHui

17. KomexktusHoe
B3alMOJICIICTBUE BETBEU
MPOrpaMMBl

18. Uckimouaronas peayKuus

Peanuzosamo napannenvuuiii 6600

3. Mooenu pacnpedenenuvix

cucmem

3.1 Moxenb
pacnpeeieHHOro
HUCIIOTHEHUSA

19. Mopeinn
KOMMYHHKAIIHOHHOTO KaHala
20. YropsimourBaHue COOBITHIA

3.2 Jlornyeckoe BpeMst

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

Peanuzosame ancopumm onpedenenus
epemenu cobbimuil

3.3 CHHXpOHHOE U
ACHHXPOHHOE UCITOJTHEHNE

24. ACHUHXPOHHOE HCTIOTHEHHE
25. DOMynsanuu

3.4 Monenu 0TKa30B

26. OTKa3bI MPOIECCOB
27. Hepapxus
HEHUCIIPABHOCTH

MoOJeNen

Hocmpoeyue MoOenu omKazo8

3.5 I'mobanbpHOE COCTOSIHHE

28. Pacmpenenennas cOopka
Mycopa

20. Pacnpenenennoe
00HapYyKEHHE 3aBEPIICHUS

30. @uxkcamus TI00ATEHOTO

COCTOSHHUA

4. Pacnpedenennvle cucmemol
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4.1 KoMmMyHUKaIIMOHHAS
MOJCUCTEMA

31. Anroputmsbl Ha rpadax
32. YnaneHHbI€ 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 0OHOBICHUE
PEILIUK

4.4 Be3onmacHOCTH

38. Mopenu KOHTPOJISI TOCTYTIa
39. JluckpeTHoe yIpaBleHHE
JOCTYTIOM

4.5 CucteMsl XpaHEeHUS
JTAaHHBIX

40. Pacmipenenennsie
KJIacTepHbIE (aiiJIOBBIE CHUCTEMBI
41. IlupuHTOBBIE CUCTEMBI

4.6 PacnipeneneHnbie
BBIYUCIICHUS

42. Mopenu pacnpenenéHHbIX
BEIUHMCIIEHUH.
43. KoMIIOHEHTBI METACUCTEMBI

CocraButens (1):

HIrefinOpexep O.A., KaHI. TeXH. HayK, JONeHT Kapeapel UBT

(pamunus, unuyuaner u donxcrocms npenodasamens (ei))
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