IloamucaHo 37I€KTPOHHOH MOANUCEIO:

Bepaxunknii Janun ['puropseBHu

,I[OH}KHO(JB Hupextop KI'TIM ®I'EOY BO «KemI'¥Y»
Hata u Bpems: 2024-02-21 00:00:00

MUHUCTEPCTBO HAYKI BT SORER S A e FUR PR G B ep AT iy bO1dfe436
denepanbHoe rocygapcTBEHHOE 0I0)KeTHOE 00pa30BaTeIbHOE YUPEKICHHE

BBICIIETO 00pa3oBaHus

«KemepoBckuii rocy1apcTBEHHBIH YHUBEPCUTET»

HoBoky3Henkuit HHCTUTYT (duinan)
(enepaabHOro TOCYAapCTBEHHOTO OI0KETHOTO 00pa30BaTEILHOTO YUPEHK ICHH

BBICIIETO 00pa3oBaHus

«KemepoBcKHi roCcy/1apCTBEHHBINA YHUBEPCUTET»

cDaKy.]'IBTeT I/IH(l)OpMaTI/IKH, MaTEMAaTHKH H DKOHOMHKH

Y1Bepx a0
JIERaH DI

..‘(’

L= A.B. ®omuna

S\ 13 déspais 2020 rona

Padouasi nporpamMma JIUCIHUTIIHHBI

b1.B.07 IlapannensHble U pacnpeeeHHbIE BBIYUCIUTEIbHBIEC CUCTEMBI
Koo, nazeanue ducyuniuns

HaHpaBHEHHe IMOATOTOBKH

09.03.03 [Ipuknaguas uadopmaTuka

Koo, nazeanue nanpasinenus

HanpapneHnocTs (mpodiib) NOATOTOBKH
[TpukiiagHas vHGOpMAaTHKa B IKOHOMHKE

ITporpamma OakanaBpuaTa

KBanmuduxarms BeITycKHHKA
baxanasep

®opma o0yueHHS

Ouno-3aounas

I'ox wadopa 2020

Horoky3zuenx 2020



JIMeT BHeCeHM sl M3MEHEeHU
B PII/] 51.B.07 [TapamnensHble U pacnpe/ieeHHbIC BRIYUCIUTEIbHBIC CUCTEMBI

(KOO no yueOHOMy NIaHY, HA36AHUE OUCYUNTUHbL)

Caenennst 00 yTBep:KIeHUH:
YTBEp)KJeHa YYEHBIM COBETOM (haKyJbTeTa HHOOPMATUKH, MATEMATHKH U IKOHOMHKH
(mpotokon Yuenoro coeta pakynprera Ne 8 ot 13.02.2020)
s OITOIT - 2020 rox HaGopa Ha 2020 /2021 y4eGHbIi rOx
no HampasyieHuto nmoarotoBku 09.03.03 IMpukiragHas nHGoOpMATHKA

(k00 u nazeanue nanpasnenus nodzomoexu / cneyuanrbHocmu)
HamnpaBiieHHOCTh (ipoduis) [puknagHas nHGopMaTHka B SKOHOMHKE

OnoOpena Ha 3acelaHUU METOJUYECKONH KOMUCCHH (aKylbTeTa MH()OPMATHKHN, MATEMATHUKU U
SKOHOMHMKH (TPOTOKOJ MeTou4Yeckoil komuccuu gaxkynprera Ne 6 ot 06.02.2020)

OnobOpena Ha 3acenanuy Kadeapbl ”HOOPMATUKH U BBIYUCIUTEIbHON TeXHUKU UM. B.K.
byropuna

L4 i
JI [‘.':L .fl

A

npotokoa Ne 6 ot 23.01.2020 r.  MapkunonoB A.B. /
(D. U.O. 3a8. kageopoii) (IToonucw)



OraasjeHue

1 LI@ITD JIUACKIHITIITHTHEBL. ......vvveeeissseeeessssssessssssssesssssssessssssessssssesasssssesssssssesanssssesassssessnsssssssnssssessnssesessnsssseennnsnes 4
1.1  DOPMUPYEMBIC KOMITETEHIIHMM .......esvesresresreaseessesseessessesseessessesssessessessesseesssssessesssessesssessessesssessesssenns 5
1.2 HMHIAKATOPBI JOCTHIKEHHUST KOMITETEHTITHI .1vvtvveessveessiesessressssesssssessssessssseesssssnssssssessssssssssssssnesssessns 5
1.3 3nanust, yMeHHS, HABBIKH (3YB) MO JUCHIHTUIIHE ......vvivveviiieeiesieeieere e 5

2 O0BEM U TPYIOEMKOCTH TUCHUIUIMHBI IO BHJIAM YUeOHBIX 3aHATHIH. ©OpMBI IPOMEKYTOUHOM

ATTECTALTHIL. ... uuuuueussssssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssssssssssssssssssssssssnsssnsssnnns 6
3. Y4eOHO-TeMaTHICCKUH TUTAH U COMCPIKAHME JTUACITHATITITHBL. 1. vvveesvveessreeessreesssnsssssessessssssssessnsnnessessses 7
3.1 YUCOHO-TEMATHUCCKII TIIIAH ..vveeuvveessveeessreesssesessssessssssnsesesssesassessssssessssessseesnsessnsssessesssssessssesasesesnsesanses 7
3.2. ConeprxaHue 3aHATHHN IO BUAAM YIEOHOM PAOOTBL......cciuveiureinriateesteesteestreasreeseesseesseesseessnessneesseesseessns 8

4 TlopsimoK OIIEHUBAHUS YCIIEBAEMOCTH U C(HOPMUPOBAHHOCTH KOMIIETEHIINH OOYYaroIIerocs B TeKyIIe

T TIPOMEIKYTOTHOM ATTECTALIHM. ... .vveeteenteenteeteessesssseasseasseesseesseesseesssessseanseesseesseesbseaseeasneenseenseesseessnesnnesnns 11
5 MarepuaibHO-TEXHUYECKOE, IPOTPAMMHOE U y4EeOHO-METOINIECKOe 00eCIeueHUe TUCIUIUINHBL. .....12
5.1 YUCOHAS JIATEPATYPA +.uveeuveerreeruerasreasseaseesteesseesseesssesssessseasseasseessesasssasseasseesseesseesseesssssnsesnsesnsesssesssesssnes 12
5.2 MatepranbHO-TEXHIHUECKOE U MTPOTPAMMHOE 00ECTIEUEHHUE JUCTIHTIITIHEBL. .....veevveevvesiresnreanreanreeseeesenes 12
5.3 CoBpemenHsbIe TipodeccroHanbHbIe 0a3bl JaHHBIX U HH(POPMALIMOHHBIE CIIPABOYHBIEC CUCTEMBHI......... 14
6 VIHBIC CBEHEHUS M (MJTHL) MATEPHIAITBL. ... e.veesveeteesueesuresssessseasseesseessseasseasseasseaseesseesseessessssesnnesnsesnsesssesssns 14
6.1.ITpuMepHBIC TEMBI TUCHMEHHBIX YIEOHBIX PAOOT ... vevvesrereesrisresseesresseasresresseessesseesnessesssessesseessessesnenns 14
6.2. [IpumMepHbIe BONPOCH! M 33/1aHHs / 3aa4H JJISI IPOMEKYTOTHOM ATTECTAIIMHI ......vvveereenreneeseasesiennens 19



1 Ileap TUCHUIIHHBI.

B pesynbraTe OCBOSHHS MaHHOW IUCHUIUIMHBI Yy  OOYYaromIerocsl MOJDKHBI OBITh
c(hOopMUPOBaHbl KOMIIETEHIIMM OCHOBHOHM MpodeccnoHalbHON 00pa30BaTEIbHON MPOTrPaMMBbI
OakanaBpuara (nanee - OITOII):

1IK-2 Opeanuzayuonnoe u mexnonozcuueckoe obecneyerue pazpabomxu npomomuna UC
Ha baze munogoti UC
CopepxaHre KOMIIETEHIIUH KaK IJIAHUPYEMBIX PE3YJIbTaTOB O0YUYEHUS 10 JUCIHUILTHHE CM.

Tabmuie 1 u 2.



1.1 ®opmupyembie KOMNETEHITUN
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HaumenoBanue Buga
KOMIIETEHLIUU
(ynusepcanvHas,
obujenpogpeccuonanvras,
npogeccuonanvnas)

HaumeHnoBanue kareropuu
(TpyIIIBI) KOMIIETEHITUI

Ko 1 Ha3sBanne KOMIETEHIINH

npodeccuoHabHas

[TIK-2 OpraHn3aiioHHOE ¥ TEXHOJIOTHIECKOe
obecnieuenne paszpadotku nmporotuna MC Ha
0aze tunosoi MC

1.2 UHauKaTOPHI 10CTHKEHUSI KOMIIETeHIUii
Tabmmma 2 — MHAUKaTOPhI TOCTHKEHUST KOMIIETCHIINH, POopMUpyeMbIe TUCITUTIIIMHOM

Ko u Ha3zBaHWE KOMIIETEHIIUN

WNHaukaTops! JOCTIDKEHUS
kommnereHnnuu no OITOIT

JucuunnuHel 1 NPaKTHKHY,
thopmupyronme kommneternuto OIIOIT

I[IK-2 OpranuzanuoHHoe U

TEXHOJIOTHYECKOE
obecrnieueHmne pa3paboTku
nporotuna HWC Ha  Oaze

tunosoit UC

[NIK 2.1 O6ecneunBaeT
KOHTPOJIUPYET  COOTBETCTBHA
pa3zpaboTaHHOTO Ko/a u
mporecca  KOAMPOBaHHWS — Ha
SI3BIKAX MIPOrpPaMMHUPOBAHHS
MNPUHATBIM B OpraHu3alvi WJIN
MIPOEKTe CTaHmapTam u
TEXHOJIOTHIM

IIK 2.2 Pacnpenenser

BBIYHCIUTENBHBIE PECYPCHI TPH
KOJINPOBAHUH Ha SI3BIKAX
MIPOTPaMMHUPOBAHIIS

[IK 2.3 PazpabatsiBaet Koa is
peanu3anuu KOMIIOHEHT

I/IH(l)OpMaI_II/IOHHLIX CHUCTEM

IK 2.4 Ycrpanser
HECOOTBETCTBUS
pa3zpaboTaHHOTO Ko/a u

mporiecca
SI3BIKAX MPOrPAMMUPOBAHUS

KOAWPOBAHUA Ha

b1.B.03 OOBeKTHO-
OPHEHTHPOBAHHOE MPOEKTHPOBAHUE U
pOrpaMMHUpPOBAaHHUE

Bb1.B.06
0e301macHOCTh TPOTPaMMHOTO

Hanexxnocts u

oOecrieueHus
B1.B.07
pacrnpeeieHHbIe BbIYHCIUTEIbHbIE

IMapanieabHbie U

CHCTEMBI
b1.B.08
MIPOrPaMMHOI0 00eCTICUEHUS

Pazpabotka

UHQOPMAITHOHHBIX CHCTEM
b1.B.JIB.02.01 IlpoexktupoBanue u
pa3paboTka web-npuitokeHu i
b1.B.JIB.02.02 IlpoexktupoBanue u
pa3paboTka MOOMJILHBIX MPHIIOKESHUH

b1.B.JIB.03.01 HMurennexryaibHble
UHQOPMAaIMOHHBIE CHCTEMBI
b1.B.Z1B.03.02 Cuctemsl
HCKYCCTBEHHOT'O MHTEIIEKTa
B2.B.01(IT)
IpakTHKa. TexHosornyeckas

IIpousBoacTBeHHAs

(TIpOEKTHO-TEXHOJIOTHIECKas)
IIpaKTHKa

Bb2.B.02(IT)
npakTuka. [IpodunsHas npakTuka

IIpousBoacTBeHHas

B3.01(/T)
3amiuTra BBIHYCKHOfI

Brinonnenue u

KBaJIM(PHUKALMOHHON pabOTHI

1.3 3nanus, ymMeHus, HaBbIKU (3YB) no qucuunanne

Tabmuua 3 — 3HanHus1, yMeHUs, HABBIKU, POPMUPYEMBIE TUCITUITITHHON




Kon u Ha3BaHue
KOMITETEHILIUU

WNHnukaTopsl JOCTHXEHUS
KOMIICTCHIINH, 3aKPETUICHHBIC
3a JUCHUILINHOMN

3HaHus1, yMmeHus, HaBbIKU (3YB),
(hopmupyemble TUCIIUTUTMHON

[IK-2 OpranuzanuonHoe u
TEXHOJIOTHYECKOE
obecrieueHne pa3padbOTKH
npototumna MC Ha Gaze
tumnooit UC

[IK 2.2 Pacnipenensier
BBIUUCIIUTENILHBIE PECYPCHI
IpY KOJUPOBAHUU Ha
S3BIKAX MPOTPAMMHUPOBAHUS
1K 2.3 Pa3pabarsiBaeT K0

AJi1 pe€ain3aliiid KOMIIOHCHT
PIH(bOpMaI_[I/IOHHBIX CHCTEM

3HaTh:
KOMITOHEHTHI ~ MPOrPaMMHO-TEXHUYECKHIX

APXUTEKTYP MapaIeTbHBIX
BBIYHCIUTEILHBIX CUCTEM;

BH/IBI napajuienn3ma, YPOBHU
pacnapaiieniBaHus;

MOJIETb TapajyieNbHON MporpaMMmbl AJs
BBIYUCIIUTEIILHON CHCTEMBI c
pactpenenéHHoN NaMsIThIO;

OCHOBBI IIPOEKTHPOBAHMSA, IOCTPOCHUS U

(hyHKIIMOHUPOBAHUS pacrpeneaeHHbIX
CHCTEM.

YMeTb:

MIPUMEHSTh JIEKOMITO3HUILIMIO,
NIPOEKTUPOBAHHUE B3aUMO/JICUCTBUH,
YKPYNHEHHUE U IJIAHUPOBAHUE BBIYMCICHUN
npu pa3paboTke [apajuIeIbHOrO
aNrOpUTMa;

BBISBIISITH MHQOPMAIOHHBIE 3aBUCUMOCTH
MEXKTY UTepanusIMu TUKITHYSCKUX
YYaCTKOB IPOTPaMMBI;

CaMOCTOSITEJIbHO ~ HAaXOJHWTh  AITOPUTMBI
pemeHus  3amad, TpeOYIOUIMXCS VIS
MIPOEKTUPOBAHMUS, MOCTPOEHUS u
UCIIOJIb30BaHUSI PACTIPEJICIEHHBIX CHCTEM,
B TOM YHCJI€ HECTAHAAPTHBIX U MPOBOJUTH
UX aHaJu3.

Bnaners:

crocobaMy TIpeoOpa3oBaHUsl LMKIOB IS
JIMKBHIAIAN WH(POPMAIMOHHBIX
3aBUCUMOCTEN MEXy UTepalysiMu;
HABBIKAMH pa3pa0OTKH, KOMIWIALIUN U
OTJIaJIK! MapauIeIbHBIX MTPOTPAMM;
HaBBIKAMH OCBOEHHsI OosbIIOro oObema
nHpOpPMAITUH u pereHus 3a1aq
pacrpe/ieIeHHbIX CHCTEM.

2 O0BbEM M TPYI0EMKOCTH JUCHMILIUHBI 110 BUIaM YUeOHBbIX 3aHSITHI.

®opMbI IPOMEKYTOYHOM aTTECTAIUM.
Tabnuna 4 — O6beM U TPYAO0EMKOCTh JUCHUTUIMHBI TI0 BUJaM Y4eOHBIX 3aHATUN

O0béM
. 4acoB 110
OO6mmas TpyT0eMKOCTh ¥ BHABI yUeOHOW paObOTHI 1O AWCIHUILINHE, IPOBOAMUMBIC B Pa3HBIX bopman
(opwmax 00yUeHus
0300
1 Obmas Tpy10eMKOCTh TUCIUILTAHBI 216




2 KontaktHas paborta oOydarommxcsi ¢ mpemnogaBaTesieM (IO BHIAM Y4YEOHBIX 3aHSATHIA) 72
(Bcero)
AynuropHas pabora (Bcero): 72
B TOM YHCIIE:
JIEKIIUHA 36
MIPAKTHYECKUE 3aHATHS, CEMUHAPBI 36
NPaKTHKYMBI
nabopaTropHbie PabOTHI
B HHTEPaKTUBHOU (hopme
B DJICKTPOHHO# hopme
BreaynuropHnas pabota (Bcero):
B TOM 4YHCIIe, MHIUBUIyaTbHAst pad0Ta 00YyUYarOIINXCS C MPEIo1aBaTesieM
MOITOTOBKA KypCOBOW pabOTHI /KOHTaKTHas paboTa
IPYIIOBAasi, MHAWBUIyalIbHAss KOHCYJIbTAIMS ¥ WHBIC BUIBI YUeOHOM ESTENbHOCTH,
IpeTyCMaTPUBAIOLNIIE TPYNIIOBYIO MM WHIUBUAYAIbHYIO pab0Ty 00yYaroIuXcs C
IpernoaBaTeneM)
TBOpYecKas padora (3cce)
3 CamocrosrenpHas paboTa 00ydaronuxcs (BCero) 108
4 TIpomexxyToUyHas aTTecTalys 00y4aromerocs - 9k3aMeH U 00bEM 4acoB, BBIICIICHHBIH Ha 36
NPOMEKYTOYHYIO aTTECTAIIUIO: 7 cemectp
3. YueOHO-TeMaTHYeCKHMH IJIAH U COAeP/KAHUE NUCUMILIUHBI.
3.1 YyeOHO-TeMaTH4YeCKHIl IVIaH
Tabnuma 5 - YyeOHo-TeMaTnyeckuil miad ouHou popmbl oOyueHus
OO6mas TpyaoeMKkocTh DOpMEI TEKYIEro
TPYAOEMKOCTh 3aHATHH (Jac.) npgﬁlég)}?ﬁ)ﬂqﬁoﬁ
. (6cezo uac.) aTTecTaIuu
= Paznenbl 1 TeMBl AUCUUTUIMHBI YCIIEBAEMOCTH
= 10 3aHATHSIM 0300
= AynuTopH.
g 3aHATHS CPC
2 JIEKII. | NIPAKT.
Cemectp 7
1. llonsamue napanneivHvix u 12 4 4 4
pacnpeoenennbix cucmem
1 1.1 Omnpenenenue u 0COOCHHOCTH 4 2 2 -
pacrnpeIeNIEHHBIX CUCTEM
2 1.2 ApxurexTypa HapanienbHbIX | 8 2 2 4 Ompoc Nel
pacipeneNieHHbIX CHCTEM
2. lapannenvhoe npocpammuposarue 56 8 14 | 34
3-5 | 2.1 INapauienbHbIe BRIYUCICHUS 20 6 2 12 | UnnuBunyansHOE
3aganue Nel
4-6 | 2.2 TexHONOTHUS MAPATIIEIHLHOTO 10 - 6 4 Ompoc Ne2
MIPOrPaMMHUPOBAHUS CHCTEM C 00IIEi
namsTeio Ha OpenMP
6 2.3 Mcnonb3oBanue rpaduyeckux 16 2 - 14 Onpoc Ne3
MPOLIECCOPOB
7-9 | 2.4 Wnrepdeiic nepexayn coobenuii MPI 10 - 6 4 Ornpoc Ned
3. Mooenu pacnpedenenuvix cucmem 54 12 12 | 30




Oo6mas TpymoeMKoCTh DOpPMBI TEKYILETO
TPYAOEMKOCTD 3aHsATHH (dac.) npgga}ég)}?;]oﬂqﬁoﬁ
= (6cezo uac.) ATTeCTAITHH
= Paszgenbl u TeMBl JUCHUIUIMHBI YCIIEBAEMOCTH
B IO 3aHATHSIM 0330
= AyIUTOpH.
g 3aHATHS CPC
2 JIeKIl. | IPaKT.
Cemectp 7
7- | 3.1 Mogenp pacnpeaeaeHHOTO UCTIOTHEHNUS 22 4 4 14 | WnpmBunyansHoe
11 3aganne Ne2
9- | 3.2 Jlornueckoe BpeMst 6 2 2 2
12
10- | 3.3 CHHXPOHHOE H aCHHXPOHHOE 6 2 2 2
13 | ucnonuenue
11- | 3.4 Monenu oTKa30B 6 2 2 2
14
12- | 3.5 'mobansHOE COCTOSTHUE 14 2 2 10 | VuguBuayansHOe
15 3aganue Ne3
4. Pacnpedenentvle cucmemul 58 12 6 40
13 | 4.1 KoMMyHHKaIMOHHAs MTOICHCTEMA 4 - 2
14- | 4.2 CunxpoHu3anus 14 2 10 | VnauBuayanbHOe
16 3ananue Ne4
15 | 4.3 Permkanusi 1 KOHCUCTEHTHOCTh 4 - 2
16 | 4.4 Be3omacHoCTh 12 - 10 | UnausuayansHoe
3aganue NoS
17 | 4.5 Cucremsl XpaHeHHS AaHHBIX 14 2 2 10 | WnauBuayanbHOE
3aganue Ne6
18 | 4.6 PacmpeneneHHbIe BEIYUCICHHS 10 2 2 6
18 [IpomexyTouHas aTTecTalus - SK3aMEH 36 9K3aMeH
Bcero: 216 36 36 108
3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuua 6 — ConeprkaHue JUCHUTUIUHBI
Ne Haumenoanue pazaena,
Conepxanue 3aHATHSI
n/n TEMBI IUCIUIIIMHBI
Cemectp 7
Cooepotcanue neKyuoHHo20 Kypca
1 IHouamue napannenrvHvix u
pacnpeoenesHbIx cucmem
1.1 | Onpenenenue n Onpedenenue  pacnpedeieHHou  CUCmeMbl. Ocobennocmu
0co0eHHOCTH pacnpeoenenHvlx — cucmem: — omcymcmeue — odwjeri  namsamu,
pacnpenenéHHbIX CUCTEM omcymcmeue 0O0wux @uU3UUeCKUX 4acos, ACUHXPOHHASL CBA3b U
ACUHXPOHHOE — UCNOJHeHUe,  2eocpagpuueckas — YOaleHHOCHb,
A6MOHOMHOCMb U 2eMEPOEHHOCHb,  OMKA30YCMOUYUBOCb,
HeOemepMUHU3M. Lenecoobpasznocmo nocmpoenus
pacnpeodenennvix cucmem. Ipumepul. Ilpumenenue. Ilapanienvrvie
u pacnpeoenenublie CUCIEMBI.
1.2 | Apxurektypa napamwienbHbiXx | Cepgucsl, poau u apxumekmypHvle CMUIU PACnpeOeneHHbIX
U pacrpeieIeHHbIX CUCTEM cucmem. Knuenm-cepsep, oonopanzoevie cemu,  CepEUCHO-




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

/T TEMBI TUCIATLTNHEI
opuenmuposannas apxumexmypa. OnpeodeneHue napaileNbHOU U
pacnpedenennou cucmemsl. Hapannensnas apxumexmypa: OKO/,
OKM/, MKOI, MKM/I.

2. Hapannenvroe

npozpammuposaHue

2.1 | MNapannenvHble BRIYUCICHUS | Buympennuil napanienusm. Pacnapannenusanue YUKTO08.
Ilpeobpazosanue yuxnos. Ilpobremvr paspabomku naApaiienrbHbix
nPOCPaAMM.

2.2 | Ucnonp3oBanue Apxumexmypa CUDA. Texnonozus npocpammuposanus CUDA.

rpadUYecKuX IpoIecCOpoB

3. Mooenu  pacnpedenenuvix

cucmem
3.1 | Mogens pacnpeieieHHOTO Obwee onucanue mooenu. Modenb KOMMYHUKAYUOHHO2O KAHAAA.
WCTIOTHEHUS Cobvimutinoe onucanue. Ynopsaooyusarue coovimui. OmuowieHue
NPUYUHHO20 NPeOUlecCmeo8anUsl

3.2 | Jlornueckoe BpeMs Peanuzayus nocuueckux uacos. Ckanspnoe epems. Bexmophoe
epems. Aneopummul peanuzayuy 8eKMOPHbIX 4ACOS.

3.3 | CuaxpoHHOE U aCHHXPOHHOE | Acunxponroe ucnonverue. CUHXPOHHOE UCNONHEHUe. OMyaayuu

WCTIOJTHEHUE CUHXPOHHBIX CUCHEM ACUHXPOHHBIMU U HA0OOpOm. DMmyasyuu

3.4 | Mogenu 0TKa30B Omxaszel  npoyeccog. OmKazbl KOMMYHUKAYUOHHBIX KAHAIO08.
Hepapxus modeneti neucnpasnocmu

3.5 | 'moGansHOE cocTosiHUE Pacnpeodenennas coopra mycopa. Pacnpedenennoe odnapyscenue
mynukog. Pacnpedenennoe obnapyscenue 3asepuienus. Quxcayus
2106aIbH020 COCMOAHUSA

4, Pacnpeoenennvie cucmemot

4.1 | KoMmMyHUKallMOHHAS Cocmas KommyHukayuonuoti noocucmemsl. Cemu u cemegvle

MoJIcucTeMa mexnonocuu. Mapwpymuzayus u  areopummvl  Ha - epagax.
Mesicnpoyeccuwiti 0bmen.  Yoanennvie  6vi306v1.  Kocgenmvie
kommyHukayuu. Koopouwayus u coenacue 6  2pynnosvix
KOMMYHUKAYUSAX

4.2 | CuHXpOHHM3AIHS Aneopummol  CUHXpOHU3AYUU  4acos.  Aneopummel  8blOOpA.
Pacnpeoenennoe s3aumoucknrouenue. Koncencyc. Pacnpedenennoe
83AUMOUCKTIOYEHUE

4.3 | Perumkanus u Mooenv u  apxumexmypa  ynpasienus — penIuYUPOBAHHbIMU

KOHCHCTEHTHOCTb OaHHbIMUL. Iaccusnas u akxmueHas PENIUKAYUU.
OmKazoycmouuusocms cepauca PEenUKayuu. Mooenu
KOHcucmenmuocmu. Pazmewenue u obnosenenue peniux

4.4 | be3omacHOCTh Mooenw bezonacrHocmu. bezonacnocme. Kpunmoepagus.
Aymenmucpuxayus. Aemopusayusi. Moodenu xommpons O0ocmyna.
Jluckpeyuonnoe ynpasnenue oocmynom. Medccemesvie IKparbl.
Ayoum.

4.5 | Cucremsl xpaneHust JaHHbIX | Cogpemenmvlie no0X00bl K NOCMPOCHUIO CUCMEM PACHPEOelenH020
Xpauenus OauHvix. Pacnpedenennvie knacmepuvie aiinosvie
cucmemvl. Tlupuneosvie cucmemvl. Macumabupyemocmos P2P-
cucmem

4.6 | PacnipenencHHbie Brusanue annapamHou apxumexmypbi cemu Ha

BBIYUCIICHUS NpoU3BOOUMenbHOCMy.  Bauanue — pewaemou  3adauu  Ha




/11

HaumenoBanue pasacia,
TEMbI JUCIUIIIINHBI

Conepxanue 3aHATHSI

MPI.
sbryucaumensvuvim pecypcam. CunvHo cesasanHvle 3a0aqu U c1ado

np0u3600umeﬂbﬂocmb. Pacnapafmeﬂueaﬂue 3a0ay  no

ceszannvle 3a0aqu. Moodenu pacnpedenenuvix eviuucienutl. Oobuwas
cmpykmypa @ynkyuonuposanus. Komnonenmer memacucmemut

Codepoicanue npaxmuueckux 3aHamuil

1 Tonamue napannenvusix u
pacnpeoenentbix cucmem

1.1 | Ocobennoctu npumenenuss | Llenecoobpaznocms nocmpoenus pacnpeoenesHlx CUCmeM.
pacnpeneseHHbIX CUCTEM

1.2 | MogenupoBanue Mooenuposanue pacnpedenénnvix cucmem U pacnpeoeneHHbIX
ApXHUTEKTypa MapayieNbHbIX | HpoYeccos.
U pacrpeeNeHHbIX CUCTEM

2 THapannenvroe
npOSPAMMUPOBAHUE

2.1 | Peanuzanus napamiensHblX | Peanusayus napaniensHulx yukios, npeobpazosanue Yyukios.
BBIYUCIICHHS

2.2 | llpuMeHeHNE TEXHOIOTUN Jupexmuswvr OpenMP. bubnuomexa gyuxyuti OpenMP
napaieabHOro
MPOTPaMMHUPOBAHHS CHCTEM
¢ o011ei naMAThIO Ha
OpenMP

2.4 | Ucnone3zoBanue untepdeiica | @yukyuu unuyuaiuzayuu, 3a6epuleHis, OnpeoeieHusi OKpY#CeHusl.
nepeaayn coodenuit MPI Obmen coobwjenus muna «moyka-mouxay. Ynpaeienue epynnamu

eemeell U KOMMYHUKamopamu. Junamuueckoe HnOpodcOeHue
semeeil. [lapannenvuviil 66001661600

3. Mooenu  pacnpedenenuvix
cucmem

3.1 | IlocTpoenue Mmomenu Mooenuposanue pacnpedenénuvix npoyeccos.
pacrnpenesneHHOro
WCTIOJTHEHUSI

3.2 | Peanm3zamnust anropuTMos. Hcnonvsosanue nocuueckozo gpemenu. CKausipHvle U 8eKMOPHbIE
Jlornueckoe Bpems uacol.

3.3 | Ucnonb3oBanue Peanuzayusi ~ cUHXpOHMbIX U ACUHXPOHHBIX — NPUMUMUBOS.
CHUHXPOHHBIX H Cunxponuszamopbi
ACHHXPOHHBIX TPUMUTHBOB
oOMeHa COOOLIEHUSIMHU

3.4 | Iloctpoenue moxenei Ilocmpoenue modenu omrazos u HeucCnpagHoOCmu
OTKa30B

3.5 | [locTpoenue anropuTMoB Aneopumm obHapysicenus 3a6epuienus
OOHapyXEHUS 3aBEePIICHUS

4, Pacnpeoenennvie cucmemot

4.2 | Peanuzauusi CHHXpOHU3ALHUS | A1eopummbl 63AUMOUCKIIOUEHUS]

4.5 | PacnpeneneHHoe XpaHeHHe Cunxponusayus 60161Ux 06eKmos

4.6 | PacnpeneneHHbie Cpasnenue Mooeneti pacnpeoeneHHbIX 8bIYUCTICHUL.
BBIYUCIICHUS Pacnapannenusanue 3aoau.

HpOMC)KYTO‘lHa}I aTTeCTalMA - OK3AdMEH
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4 TlopsizoKk OIEHMBAHUSI YCNEBAEMOCTH H

chopMHUPOBAHHOCTH

KOMIIeTeHU M 00y4aoierocss B TeKyleid 1 mMpoMesKyTOYHOM aTTeCTAIUMN.
I[HSI MOJ0KHUTEITbHOM OIICHKHU I10 pE3yJibTaTaM OCBOCHUA NUCHUIIJIMHBI o6yqafomeMycsI

HEOOXOJMMO BBINIOJIHUTh BCE YCTAHOBIICHHBIC BHIBI y4eOHOW paboThl. OIEHKAa pPe3y/IbTaToOB
paboThl oOy4arorierocs: B 0auiax (Mo BuaaM) MpuBe/ieHa B Tadumie 7.

Tabmuma 7 - bBanbHO-peWTHHrOBas OIICHKAa PE3YJIbTaTOB  Y4eOHOW  pabOThHI
obyugarontuxcs o sugam (bPC)
VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaTh OreHKa B aTTeCTalllN Bamer
(BUBI) 6amtoB  |yueOHOU pabOTHI (17 nenenp)
Texymas yueOHas |60 JlekumoHHbIE 3aHATUS 0,5 6anma mocenieHue 1 JIEKIIMOHHOTO 0-8

paborta B cemectpe
(ITocemenue

(KOHCTIEKT)
(18 3ansruil)

3aHATUA

3aHATHH 110 [MpakTnyeckue padorsr (0,5 famma - mocemenue 1 mpakruueckoro |9 — 18
pacnucanuio u (oT4eT O BHITOTHECHUN 3aHATHS U BBITOTHEHHE paboThl Ha 51-65%
BBITIIOJTHEHUE MpaKkTH4IecKoit paboter) |1 6amn — nocemenne 1 3aHATHS U
3a1aHMi) (18 pabor). CYIIECTBEHHBIH BKJIaJ Ha 3aHATHU B padOTy
BCEH IPYIIIbI, CAMOCTOSTEIBHOCTD U
BEITIOJTHEHHE paboTH! Ha 85,1-100%
WHnuBuayanbHble 3a oqno U3 :
3amanus (0T4ET O 3 6ayutoB (BhIMONTHEHO 51 - 65% 3amanmii) |18 - 30
BBITIOJTHEHUH 4 6anaa (BbIOSHEHO 66 - 85% 3amanuil)
MHIUBUAYATbHBIX 5 6anaa (BeimonHeHo 86 - 100% 3amanuil)
3aJaHMi)
(6 pabor)
Omnpocsl (4 ompoca) 0,5 6as1a (TOporoBoe 3HAYCHHE) 2-4
1 6aan (MakcHMaIbHOE 3HAYCHME)
HToro mo Tekyuieii padore B ceMecTpe 31-60
IIpomexxyrounas |40 Tecr. 5 6a10B (IOPOrOBOE 3HAYCHUE) 5-10
aTTecTanus (100% 10 6anJ10B (MakCHMaJIbHOE 3HAYCHUE)
(’K3aMeH) [6annoB  |Pemenue 3amaum 1. 7 6a10B (IOPOTOBOE 3HAYCHUE) 7-15
MIpUBEICH 15 6ans10B (MakCHMaJIbHOE 3HAYCHUE)
HOM Perenue 3amaun 2. 8 6aJuTI0B (ITOPOrOBOC 3HAYCHUE) 8-15
IIKAJIBI) 15 62108 (MaKCHMalbHOE 3HAYCHUE)
HTOro mo mpoMeKyToO4HOM aTTecTaluu (IK3aMeHY) (51 -100%
o
[IPUBEACHHOMN
IIKAJIE)
20-400.
CyMMapHasi OlleHKA 110 JHCIHILIHHE: CyMmma 0asIoB TeKyIIeH U MPOMEXYTOUHOH aTTeCTaliu 51 -100 6.
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5 MarepuajJibHO-TeXHMYECKOe, IPOrpaMMHOEe U Y4eOHO-MeTOauYeCcKoe
odecrevyeHne TUCUUIINHBI.

5.1 YueOnasi imTeparypa
OcHoBHasi yueOHasi JIuTEpaTypa

MansBko, A. A. IlapamiensHoe NporpaMMUpPOBaHUE HA OCHOBE TexHOJoruii OpenMP,

MPI, CUDA : yueGHOE mocoOue /i akajgeMudeckoro OakanaBpuara / A. A. MansBko. — 2-¢
u3a., uchp. uw jgorn. — MockBa : MsmarensctBo HOpaiit, 2019. — 129 c¢. — (Bricuiee
obpazoBanmne). — ISBN 978-5-534-11827-8. — URL: http://biblio-online.ru/bcode/446247

(mata obpamenus: 30.03.2020). — TeKcCT : 37IEKTPOHHBIH
babuues, C. JI. PacmpenencHnple cucteMbl : ydyeOHoe mocoOume st By3oB / C. JL
babuue, K. A. KouekoB. — Mocksa : MUznatensctBo Opaiit, 2020. — 507 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-11380-8. — URL: http://biblio-online.ru/bcode/457005
(mata obpamenus: 30.03.2020). — Texct : snextponHslii // OBC KOpaitT [caiiT].
JlonoJiHUTeIbHASL y4eOHAas JINTepaTypa

Tpodumor, B. B. Anropurmusanusi u mporpaMMUpoOBaHue : yueOHUK a7 By30B / B. B.
Tpodumos, T. A. ITaBnoBckas ; mox penakuueit B. B. Tpodumoa. — Mocksa : 3aarenbcTBo
IOpaiit, 2020. — 137 c¢. — (Bwicmiee oopazoBanue). — ISBN 978-5-534-07834-3. — URL.:
http://biblio-online.ru/bcode/452333 (mara obpamenus: 30.03.2020). — TeKcT : 27€KTPOHHBIM

Craceimine, B. M. ba3bl JaHHBIX: TEXHOJOTHH JOCTYyMA : y4eOHOE mocoOue sl By30B /
B. M. Craceimmn, T. JI. Craceimmaa. — 2-¢ u3M., ucnp. u jgorn. — Mocksa : M3mareiascTBo
FOpaiit, 2020. — 164 c. — (Briciee ob6pazoBanue). — ISBN 978-5-534-08687-4. — URL:
http://biblio-online.ru/bcode/463499 (nara obparmenus: 30.03.2020). —TeKCT : 37EKTPOHHBIH.

3amsataaa, O. M. BbIMHCIUTENIEHBIE CHUCTEMBI, CETH U TEJICKOMMYHUKAIIWU.
MopenupoBanue cereil : yueOHoe mocobuwe s By3oB / O. M. 3amstuHa. — Mocksa :
UznatensctBo FOpaiit, 2020. — 159 ¢. — (Briciiee obpazoBanue). — ISBN 978-5-534-00335-
2. — URL: http://biblio-online.ru/bcode/451319 (mata o6parenus: 30.03.2020).— TekcT :
JJIEKTPOHHBIN.

5.2 MarepuajibHO-TEXHHYECKOEe M  TNpPorpaMMHoe obecrevyeHHe

AUCIHUIIINHDI.

VY4eOHble 3aHATHS IO AUCHUIUIMHE TPOBOAATCS B yueOHbIX ayauTopusix HOU Keml'V.
Tabnuma 8§ — MarepuaibHO-TEXHHUECKOE U MPOrpaMMHOE OOecledeHHe ayIuTOPHBIX
3aHATUI U CAMOCTOSTEILHONW PabOTHI

HaumenoBanune IlepeueHs OCHOBHOTO Anpec (MeCTOIOIOXKEHHUE )
MOMEILEHHUH JUIsl MPOBENEHUS BCEX o0opynoBaHus, y4eOHO- MTOMEIEHUN JUIA TPOBEACHHS BCEX
BUJOB Yy4eOHON JIeATeNbHOCTH, HarJISJHBIX TOCOOMIA BHJIOB Y4e€OHOH AESATEIHHOCTH,
MIpelyCMOTPEHHOU y4eOHBIM| M UCTIOJIB3YEMOT'0 MIPOrPAMMHOI0 | MPEIyCMOTPEHHON Y4eOHBIM
IUTAHOM, B TOM YHCJIE TIOMEIIEHHUS oOecrieyeHust TUTAHOM
JUTSL CAMOCTOSITEITEHON PaOOTHI
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410 Vuebnas ayJIUTOPHs
(MyapTHEMETUITHAS) TUTS
MIPOBEICHHS:

- 3aHATHH JICKITHOHHOT'O THIIA,

Crnenmanu3upoBanHas (y4ueOHast)
MeOenh: TocKa MeloBas, kadenpa,
MOHOOJIOKY ayIUTOpPHEIE.

O6opyznoBaHue: CTallMOHAPHOE -
KOMITBIOTED, IKPaH, IPOCKTOP.

Hcnonszyemoe MPOrpaMMHOE
obecnieueHue: MSWindows
(MicrosoftlmaginePremium 3 year
[0 CYOJIMIIEH3MOHHOMY [TOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. o

12.12.2021 r.),  LibreOffice
(cBOOOIHO pacrpocTpanseMoe
110), Sunexc.bpayzep
(oTedecTBEHHOE CBOOOTHO

pactpoctpansiemoe I10).

WUntepuer ¢ obecreueHueM

noctymna B OMOC.

654079, Kemeposckas
obmacte, r. HoBOKy3HEUK, mHp-KT
Mertamtypros, 1. 19

501
Vyebnas

KomnbroTepHslif  kiacc.
ayJIUTOPHS
(MyapTHEMETUITHAS) TUTA

MPOBEJICHMUS:

3aHATHI

CEeMHMHAPCKOT0
(TpaKkTUYeCcKOro) THIIA;

- TPYIIOBBIX U WUHAMBUAYaJIbHBIX
KOHCYJIbTALIUM;

TEKYIIEro
MIPOMEKYTOUYHON aTTECTAIHH;

KOHTPOJIS

Crnenmanu3upoBanHas (y4deOHast)
Me0elb: IocKa MeJloBas, kadenpa,
CTOJIBI KOMITBIOTEPHBIC, CTYJIbSI.

ObopynoBanue Uil Mpe3eHTaLUN
y4e0OHOT0

Marepuaa:cTalluoHapHoe -
KOMITBIOTED npero1aBaTels,

9KpaH, IPOSKTOP.

O6opyznoBaHue: CTallMOHAPHOE -
KOMITBIOTEPHI I OOYJaroIuXcst
(17 mr.).

Hcnonb3zyemoe MPOrPaMMHOE
o0ecrieyeHue: MSWindows
(MicrosoftlmaginePremium 3 year
N0 CyOJHMIEH3HOHHOMY JOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. o
12.12.2021 r.),  LibreOffice
(cBOGOHO pacmnpocTpassieMoe
[1O), BloodshedDevC++ 4.9.9.2
(cBOGOIHO pacmnpocTpassieMoe
[10), FoxitReader (cBoOOIHO
pacnpoctpansemoe I10), Firefox
14 (cBOOOIHO pacmpocTpaHsIeMoe
110),

(oTeuecTBEeHHOE
pacnpocTpaHsemMoe

Sunekc.bpaysep
CBOOOJHO
I10), Java
(6ecrmatnast  Bepcmsi), UML-
nuarpamMel (OecriaTHasi Bepcus),

654079, Kemeposckas
obmactb, T. HoBOky3Henk, mp-KT
Meramnypros, a. 19
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Koncynprant [Troc
(oreuectBennoe I10, morosop 00
napo mommepxkke 1.04.2007),
MicrosoftVisualStudio
(MicrosoftlmaginePremium 3 year
Mo cyOIMLEH3NOHHOMY JIOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. 1m0
12.12.2021r.)

HHaTtepueT c obecrieueHrEM
noctymna B OMOC.

5.3  CoBpemeHHble  mnpodeccMOHAIbHbIE  0a3bl  JAHHBIX H

HHGpOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

IMepeuvens CIIBA u UCC no gucuunjimnHe

1. CITForum.ru - on-line Oubmuoreka CBOOOJHO JOCTYIHBIX MAaTEPUATIOB II0
UH()OPMAIIMOHHBIM TEXHOJOTHSIM Ha pycCKOM si3bike - http://citforum.ru

2. Hayunas snektponnas OubOmuoreka eLIBRARY.RU — kpymueimmii poccuiickuit
UH(GOPMAIIMOHHBIA MOPTal B OOJIACTH HAYKH, TEXHOJIOTHH, MEIMIUHBI W 00pa3oBaHus,
coaep Kaluii pedeparsl U MOJHBIEC TEKCTHI - WWW.elibrary.ru

3. EnuHoe 0KHO 10CcTyIa K 00pa3zoBareibHbIM pecypcam - http://window.edu.ru/

6 Wnble cBeaeHus U (MJIM) MaTepHAJIbI.

6.1.IlpumepHbIe TeMBbI MUCbMEHHBIX Y4eOHBIX PadoT
Tembl onipoca

Ompoc Nel

HcnonHeHnne HECKOIBKUX PacIpelelIeHHbIX TPOLIECCOB
KinuenT-cepBepHas apXUTeKkTypa

[TapannensHas cuctema

Pacnpenenennas cucrema

Knaccudukanus napayienbHbIX CUCTEM

OKOUI

OKM/]

Apxurekrypa MKM/]

Ompoc Ne2

1. Ilepeuncnure cocraBHble yacTH TexHOoJ0oruu OpenMP.

2. C moMouIbl0 Kakoi TUPEKTUBBI (IUPEKTUB) CO3/1al0TCSA HOBbIE MapaliebHble 00JacTH
IpOrpammsl?

3. Uto Takoe KpUTUYECKasi CEKIMs MPOrpaMMBbl?

4. KakuM 00pa3oM MOXKHO YCTAaHOBUTb HY)KHOE KOJIMYECTBO INOTOKOB JUISl CO3/IaHUS
OuepeaHOI napauienbHoi obmacTu?

5. Kak o0ecrieunTh BBIMOTHEHHE (parMeHTa MapauleIbHON OOJIACTH TOJBKO TJIABHBIM
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http://citforum.ru/
http://www.elibrary.ru/

IOTOKOM?
6. Kakas ommmsa mupextuBsl OpenMP for ucmomb3yercs s ykaszaHusi crocoba
pacripeiesieHus] UTepaluii IHUKIIa MKy MOTOKaMU MapauieIbHON obmacTu?
7. Uro Takoe deadlock? Kakum mnpaBuigaM HYXHO CJ€I0BaTh, 4YTOOBI H30€XKaTh
BO3MOYKHOCTH TIOTIa/IaHus MapajuiesibHoi mporpammsel B deadlock?
8. Uro Takoe cBeneHue NaHHbIX? Kakue onuuu M B KaKUX AMPEKTHBAX HUCHOJIb3YHOTCS
JUIsl BBITTOJIHEHUS CBEJICHUA?
9. Uro nenaer aqupekruBa OpenMP threadprivate?
10. Kak oOecrnieunTh BBINOJIHEHHWE (parMeHTa NapauiebHOW 00JacTH MOTOKOM C
MaKCHUMaJIbHBIM HOMEPOM B JAHHOM MapajuieNbHON o01acTu?
11. Inst uero ucnomns3yercs onuus firstprivate? Yem oHa oTaMyaeTcs OT OMIUIL private u
lastprivate?
12. Yro Takoe BiOXEHHas HapajelibHas o0siacTh mporpaMmel? B kakux ciydasx ee
HEJIb3sl CO3/1aTh?
13. Yto Takoe HesBHas OapbepHas cuHXpoHuzanus? C MOMOUIbI0 KaKUX CPEICTB ee
MOYKHO OTMEHMTb?
14. Ins dvero wucnonb3yrorcs nupektuBbl OpenMP sections u section? Yrto nemaer
Ka)/1ast U3 3TUX JUPEKTUB?
15. Ilepeuncnute Bce cpeAcTBa CUHXPOHU3AUH TOTOKOB B OpenMP.
16. Ilepeuncnure BO3MOXHBIE CHOCOOBI pacHpeAeNeHUS HTEpaluid LUKIA MEXKIY
HOTOKaMH.
17. Yro nenaet nupextuBa OpenMP atomic?
18. B yem cocToUT paznuune MeKAY OOIMMH U JTOKaJIbHBIMH MTEPEMEHHBIMH MTOTOKA?
19. C mnoMompl0 Kakux CpEeACTB MOXKHO OrpaHMYUTh TJIYOMHY BIIOKEHHOCTH
napajuIeNbHBIX 00J1acTel MPOrpaMMBbI?
20. Ot 4yero 3aBUCHT PaBHOMEPHOCTH 3arpy3KH IPOILIECCOPOB/SACP CUCTEMBI C OOIIEiH
aMAThIO?
21. Kakum o0pa3oM (QyHKIMS, BbI3bIBacMas M3 NapauieIbHOW HPOrpaMMbl, MOKET
BBISICHUTb, B MIOCJIEIOBATEIBHON WM MapasieIbHOW 001aCTH OHA BBIIOIHSIETCS ?
22. Kak obecrieuuTh BbINOJIHEHUE (pparMeHTa napauiesbHOi 00JacTi B TOYHOCTH OJTHUM
MOTOKOM?
23. Kakoe 3HayeHue OyJeT HMMeTh IepeMeHHass count B pe3yibTaTe BbIMOJIHEHUS
(dparmMeHTa nmapauIeIbHOIN MPOTPaMMBbIL:
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 3agaercs pasMEpHOCTb U
KOJIMYECTBO IMOTOKOB $JIpa, BBIMOIHAEMOT0 rpaduuecKuM mporeccopom?
3. IlepeuncnuTe BUIBI U XapaKTEPUCTUKH MaMATH, TOCTYHOHM 13 nporpammsl GPU.
4. Kak ykazath TpeOyemoe pasmenieHue nepemennoi B namsitu GPU (peructpoBoid,
pasnensieMoi, rmo0anbHON, TaMsATH TEKCTYD,...)?
5. IlepeuncnuTe BUIBI U XapaKTEPUCTUKU MaMSTH, AOCTYNHON u3 nmporpammel CPU
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IIpU UcIoJIb30BaHuU apxuTekTypsl CUDA.

6. Ilepeuncnure BCTPOECHHBIE BEKTOPHBIE THUIBl JAHHBIX pacmupeHus szbika C u
O0O0BSACHUTE CMBICII UX HAUMEHOBAaHUM.

7. Kak B nmporpamme mist CPU obGecnieunTh CHHXpOHU3AILMIO ¢ TIporpammoit st GPU?

8. Ecim x omnomy CPU monkiroueHo Heckosibko BuacokapT NVidia apXHTEKTypbl
CUDA, 10 KakuM 00pa3oM MOYKHO O0ECIIEYUTh UX OJHOBPEMEHHYIO 3arpy3Ky?

9. Ilepeuncnure BuAbI U Xapaktepuctuku namsata GPU, nocTymHoO#l U3 mporpaMmbl
OCHOBHOTO IIpoIiECCOpa.

10. Kakue orpaHndeHHs] HATOKECHBI Ha (DYHKIIUU, KOTOPBIE JOJHKHBI BBITOJHATHCS Ha
GPU?

11. Yto Takoe mynbTunpoueccop B repmunonorun CUDA?

12. Kakue orpaHuyeHusi HalOKeHbI Ha (YHKIUH, BBINOJHSIEMbIE B TIpaduueckom
nporeccope?

13. Kak omnpenenutb BEpPCHI0 U TEXHUYECKHE XapaKTEPUCTUKU Tpaduueckoro
nponieccopa NVIDIA?

14. Tlepeurcnute W OXapakTepU3yHTe TPYMIbl OMONIMOTEUHBIX GyHKIMIA Run-time
oubmmoreku CUDA.

15. Yro Takoe cetka, 610K, moToK B TepmuHosorun CUDA?

16. Uto Takoe tum qaHHbX dim3?

17. KakoBa MakcuMasbHas pa3MEpHOCTh CETKU B OJI0Kax?

18. Ilepeuucnure u oOxapakTepuszyTe QYHKIUH KOMIIOHEHTOB MPOrPaMMHOTO
obecnieuenns CUDA.

19. Kakyro monens napannennusma peannusyer apxutekrypa CUDA?

20. Yro aenaet mpenpoueccop nvee?

21. MoOXHO 7M TOJy4YUTh YyKa3aTelb Ha (PYHKIIMIO, BBINOJHSAEMYIO IpaduyuecKkum
nporeccopom?

Ompoc Ned
1. Kakue BUIbI BUPTYaJIbHBIX TOMOJIOTHI MOXKHO PEAJIM30BBIBATH C UCIIOJIB30BAHUEM

MPI?

2. Yro Takoe GaprepHas cuHxpoHuzanus B MPI? Kakue emie BUabI CHHXpOHHU3ALUU
CYIIECTBYIOT B crangapte MPI-1?7

3. Ilepeuncnure ocHOBHBIE TpynMnbl GyHKIUI crangapta MPI-1.

4. Moxer mum MPI-nporpaMma, BBIONHSAIOMIASICA HA MHOTOSJIEPHOM  y3JI€,
MCITOJIK30BaTh Bee ero supa? U ecnu na, To kakum o6pazom?

5. YT0 Takoe noJIb30BaTENbCKasA ONepaus peayKInu?

6. UeM pasznnyaroTcs pa3Mep U NPOTSHKEHHOCTh TUIIOB 1aHHbIX MPI?

7. Uto Takoe OydepuzoBaHHas nepenaya cooOUeHni?

8. Uto Takoe kommyHukatop? Kakue npoGieMsl pemarTcs ¢ UCIOJIb30BaHUEM 3TOTO
NoHATUA?

9. Ckompko B MPI onepamuii npuema cooOmeHuit THma MTOYka-Toukah?
[lepeuncnure U OXapakTEpPU3YHUTE UX.

10. YTo Takoe KOJJIEKTUBHOE B3aUMOJICUCTBHE BETBEU MpOrpaMMbl?

11. Kak myrem BbI30Ba OJTHOM (YYHKIIMM MOXXHO OJJHOBPEMEHHO TEpenaTh U MPUHATH
OJIOK JaHHBIX?

12. Ilepeuncaute npeaonpeneaeHHbIE ONepauy peaykunn gauasix MPILL
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13. Yro Takoe BupTyanbHas Tononorus? Kak oHa cBsi3aHa ¢ pu3U4ecKol TOMOJIOTHEH
BBIUMCIIUTEILHON CeTH/KIIacTepa/KoMIuieKca?

14. lng yero B MPI-niporpamMmmax MOKHO UCIIOJIb30BATh MIPOU3BOIHBIC TUIIBI TAHHBIX ?

15. KakoBo Ha3Hauenue oubnuoreku MPE?

16. Uto nmoHumaercs MOJ OINEpalusMH CIBUra M LUKINYECKOTO CIBUTA JAHHBIX?
Kakune QpyHkunu 0ObIYHO HCTIONB3YIOTCS ISl UX peaau3aiuu’?

17. Yro Takoe uckmrouaromas peaykius (MPI _Exscan), kak oHa BBITOTHSAETCS?

18. Moxer nu BeTBb HapauieabHOW IporpamMMbl ¢ nomoupo MPI nepenaBath
coobuienus cama cebde?

19. Kakue onepanum pacchliiku U cOopa JaHHbIX peain3oBanbl B MPI?

20. JomxHbl 1M aOCOJTIOTHO BCE BETBU MNApaUICNbHOM NPOTrpaMMbl NPUHUMATh
y4acTue B KOJIJICKTUBHOM B3aUMOJICHCTBUN?

21. CKOJBbKO KOHCTPYKTOPOB MPOU3BOIHBIX TUIIOB peann3oBano B MPI? [lepeuncnute
U OXapaKTepU3yHTe Ux.

22. YemM paznuuarotcs Tonojoruu MmToph u Mpemerkah?

23. Yto Takoe Bua (aiina? [{is yero ucnoiab3yercs 3To MoHsATHe?

24. Kakue cnocoObl CHHXPOHM3AIMHU HCIIONB3YIOTCA IPU YAAJIEHHOM JOCTyIE K
namMsTu?

25. Yro Takoe uHTEp-KOMMYHHKATOp? Uem 3TO MOHSATHE OTIWYACTCS OT IOHSATHUSA
MHTpa-KOMMYHUKaTopa?

26. Yto Takoe (hanaoBbIi THIT?

27. Yro Takoe MOKHO N mipu ynaneHHoM gocryne namatu? Kak co3nats OKHO?

28. Yto Takoe CUHXpOHM3ALUA ¢ OJOKMPOBKAMHU MPHU YIAJIEHHOM JOCTYIE K HamsTu?
Kakue elme cymecTByoT BUbl CHHXPOHHU3ALUH?

29. Yro Takoe cmenienue ¢aina? YeM oHO OTJIMYAETCS OT TUTIIOBOTO CMEIIICHHS?

30. Kakue ¢QyHKIMU MOTYT OBITH HCIOJIB30BAaHBI JII MOJIU(MDUKAIMU COCTOSTHUS
namsTd MokHa'h npyroii BerBu?

31. Ilepeuncaute ocHOBHbIE TpyIIbl PyHKIMH 6nbauorexun MPE.

32. YeM paznuuaroTcs UHAUBHUYaJIbHbBIE U O0IIKE YKa3aTenu (aition?

33. Yro Takoe e-Tum? MoXeT JIu B KaUeCTBE €-THIa UCII0JIb30BaThCsl 0a30BbIi THIT?

34. Yro Takoe 3a00pHas CUHXpOHHU3AIMA?

35. Kakue Tunsl noctyna K ¢aitnam cymectBytot B MPI?

36. C noMoI1bt0 KakuxX QyHKINN BBITOTHSAETCS CO3JaHUE HOBBIX I'PYIIN BETBEH?

37. YUto Takoe CHHXPOHU3AIUA C TACCUBHBIM aJIpECATOM?

38. Uro Takoe mocTym K ¢aiiay Mo SBHOMY CMEIICHHUIO? SIBISIOTCS JU Oomeparuu
TAKOTO TOCTYNa KOJJIEKTUBHBIMU ?

39. MoxHO 11 U3MEHATH BUJ (paiiia B mporecce BHIMOJIHEHHS TPOrpaMMBbl?

Tembl HHIAUBUAYAJBHOIO 3a1aHUsA

NunuBunyansHoe 3aganue Nel

PeanuzoBath anropuTMbel paboOThl C MAacCHBAMM, HCIONB3yd s LMKIOB OJOYHOE,
MUKJIAYECKOoe W OJIOYHO-IIMKIM4Yeckoe pacmpeneneHus. Ilpu  odopmienun  paboThl,
MPEIOCTaBUTh OJIOK CXeMbl M KOJ MCXOAHOTO M pacmapajuieIEHHOro ajlrOpuTMOB, CpaBHEHHUE
pa3MyYHBIX MOJXOJOB K  paclpeleieHHio. YKa3aTb METOJbl, HUCIHOJb3yeMble s
npeoOpa3oBaHus ITUKIIOB.
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NunuBunyansHoe 3aganue No2
Peanu3oBaTh MoOIENh ACHHXPOHHBIX pACHpPEIEICHHBIX CHCTEM Ha JIOOOM SI3BIKE
IPOrPaMMHUPOBAHUS, JOMYCKAIOIIEM HCITOJIb30BAHHUE MAPAJUICIBLHO HCITOJIHSAIOMIUXCS IPOLICTYP.

NuauBunyansHoe 3aganue Ne3

1. ITokaxute, yto JNt000€ Ga30BOE BHIYUCIEHUE MOXKHO MOIUGUIMPOBATH TaK, YTO OHO
OyZeT COCTOSATH TOJBKO M3 COOBITHI Tpex rpymi, Send, Receive u Internal.

2. Hanmmmre Kakoii-mubo aaropuTM Announce U3BEIICHUS O 3aBEPUICHUN BBIYHCICHHUS.

NunuBunyansHoe 3aganue No4
Peanm3yiite pacnpeneneHHbIN alrOPUTM B3aMMOUCKITIOUEHHSI B BUJIe paboueit pyHKIuu

WNunuBunyansHoe 3aaanue NS
CrnpoeKTupoBaTh CUCTEMY, KOTOPask yJOBJIETBOPSIET CIESIYIOUIMM TPEOOBAHUSIM:
* HE JIOJDKHO OBITh EHTPAIN30BaHHOW 0a3bl JaHHBIX MOJIb30BaTENICH;
* o0mue JaHHBIE AENATCS Ha (parMeHThl (HPUKCUPOBAHHON MJIMHBI, KOTOPHIE MBI
OyzaeM Ha3bIBaTh YaHKaMH, OT aHTIUICKOTo ciioBa chunk — Kycok;
* KaXIpId YaHK JAHHBIX MOXET OBITh JIOCTYIIEH TEM IIO0JIb30BaTelsiM, KOTOPBIM
BIIafIeTICI] Pa3pEeIIni JOCTYII,
* KOMMYHHMKALlMM MEXIY IpoleccaMH HpOXOJiAT B HeOesomacHoW cpene. JIroOoi
MOCTOPOHHUH MOJIb30BaTEIh MOXKET UUTATh BCE COOOIIEHUI MEX/1y MPOLIECCaMU;
* KaXIbI YaHK MOXeT OBbITh COXPaHEH OTAEIbHO OT JPYTUX, MPOLECC, CO3AABIIMI
YaHK MOJKET MPEKPAaTUTh CBOE CYIIIECTBOBAHHUE.

NnnuBuayansHoe 3aganue Ne6

1. Peanuzyiite mpocToOii BapuaHT aJrOpuTMa CHHXPOHHU3AINH OOIBIINX JaHHBIX.
2. Peanuzyiite aqIuTUBHYIO XAII-(PYHKIIMIO C IIOMOIIIBIO MTPOJIBUHYTOTO aITOPUTMA.
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6.2. [IlpumepHble BONPOCHI W 3aJaHMs / 33[a4W JJIA NPOMEKYTOUHOM

arTrecranuu
Cemecmp 1

Taoauna 9 - [lpumepHbie TeopeTHYeCKHE BONPOCHI U NMPAKTHYECKHEe 3aJaHUS K

IK3aMeHYy

Paznenns! ¥ TeMbl

HpI/IMepHLIC MPAKTUYCCKHUEC 3aJaHUA

1. llonamue napannenvHvix U pacnpeoeieHHblX cucmem

1.1 Ompenenenue u
0CcOOEHHOCTH
pacupenenéHHbIX CUCTEM

[TpumepHbie TEOPETUUECKUE
BOINPOCHI

1. OcoOeHHOCTH
pacrpeeNicHHBIX CUCTEM

2. OmpenencHue
pacnpeieIEeHHOW CUCTEMBI
OTKa30yCTONYUBOCTH B

pacnupC€aCICHHbIX CUCTEMAaX

1.2 ApxutekTypa
napauiCIbHbIX U
pacHpesieNIeHHbIX CHCTEM

3. Apxurektypa MKM/J]

4. Apxurektypa OKO/[

5. CepBuCH pacmpeneIcHHBIX
CHUCTEM

6.  ApXUTEKTypHBIE
pacrpeelIeHHbIX CHCTEM

CTHUJIN

2. llapannenvruoe npoepammuposanue

2.1 IlapannensHble
BbIYUCJICHUA

7. briounoe pacnapaiieluBaHue
LIUKJIOB

9. Pa3BepTKa 1IUKIIOB

10. Bunmer npeoOpa3oBaHus
IIUKJIOB

Peanuzosams brounoe
pacnapaiieiusasue Yyukioe
Peanuzoeams npeo6pa306aHue YUKJI06

pacuiuperuem cKausipa

2.2 Texuosorus
napauieIbHOTO
MPOrPaMMHUPOBAHUS
CHCTEM C 00IIel IaMAThIO
Ha OpenMP

11. CpencrBa CHHXpOHM3ALUU
norokosB B OpenMD

12. HesBHas OaprepHas
CUHXPOHH3AIUS
13. OO0mme ©W JOKaJbHBIE

TNEPEMCHHBIC ITOTOKA

HUcnonvzys OpenMP, pearuzosamv
napanneibHblil aneopumm

2.3 Ucnons3oBanue
rpa)uIecKux MpoIeCCOPOB

14. Cetka, OJIOK U ITOTOK
15. Orpanndenusi Ha (QYHKIUH,
ucronasembie Ha GPU

2.4 VnTepdeiic nepenaun
coobmenuit MPI

16. BydepuzupoBannas
nepeaavya cooOmeHui

17. KonnektuBHoe
B3aUMOJICUCTBHE BETBEH
MPOTrPaMMBbI

18. Wckimrouaromas pexyKiys

Peanuzosamo napannenvhwiti 6600

3. Mooenu pacnpedenennvix

cucmem

3.1 Monens
pacrpenenecHHOro
HACIIOJTHEHUS

19. Monens
KOMMYHHUKAIIMOHHOTO KaHalla
20. YmopsmounBaHue COOBITHI

3.2 Jlorngeckoe BpeMs

21. Jlorngyeckue gachl
22. CxansipHOE BpeMs
23. BexropHoe BpeMsl

Peanuzosame ancopumm onpedenenus
8pemeHu cobbimuil

3.3 CunxpoHHOE U
ACHHXPOHHOE MCIIOJIHCHUE

24. ACHHXpOHHOE HCIIOTHCHHE
25. DMynsaimu

3.4 Monenu 0TKa30B

26. OTKa3bl MPOLECCOB

Hocmpoenue MOOenu OmKazo8

217. Wepapxus Mojenen
HEHCIIPAaBHOCTHU
3.5 I'mobanbHOE coctosiHue | 28. PacmpenenenHas cOopka
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Mycopa
29. Pacmpenenennoe
oOHapyXeHHe 3aBepIICHHUS

30. @ukcarus TI00ATBHOTO
COCTOSTHUS

4. Pacnpedenennvie cucmemol

4.1 KoMmMmyHUKaIInOHHAS
MOJICUCTEMA

31. Anroputmel Ha Tpadax
32. Y aneHHbIe BLI30BEI

4.2 CunxpoHH3anus

33. AnropuTMBl CHHXPOHHU3ALUU
4acoB

34, Pacnpenenennnie
B3aMMOUCKIIOYEHHUS

Peaﬂus*auwz ajneopumma CUHXPOHU3AYUU

4.3 Pemukanus u
KOHCHCTEHTHOCTE

35. TlaccuBHas peruIMKarys

36. AXTUBHAS PETIMKAIINS

37. PasMelenre ¥ OOHOBIEHIE
PEIUINK

4.4 Be3onacHOCTh

38. Mozenu KOHTpOJIsI 10CTyIa
39. JIuckpeTHoe YIpaBiCHUE
JOCTYIIOM

4.5 Cucrtembl XpaHEeHUS
JTAHHBIX

40. Pacnipenenennsie
KIJIaCTepHBIS (haiinoBbie
CHCTEMBI

41. [TupuHTOBBIE CUCTEMBI

4.6 Pactipenenennnie
BBIYHCIICHUS

42. Mopenu pacupeaeaEéHHBIX
BBEIYHCIIEHUH.
43 . KoMIIOHEHTBI METACUCTEMBI

CocraButens (n): IlrelitnOpexep O.A., KaHA. TEXH. HayK, AoleHT Kadeapsl UBT

(Pamunua, unuyuansl u 0ondicHocms npenodasamens (eti))
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