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ITporpamma yueOGHOM IMCIUIUIUHEL «l'[apaJmenLHoe nporpaManonaHue» COCTaBleHa Ha
OCHOBaHMM ['OCynapcTBEHHOro 06pa30BAaTENBHOTO CTAHAApPTa BBICIIEr0 NPO(ECCHOHATBLHOTO
obpasopanus ('OC BIIO) [lonenxoit Hapoauoit Pecry6muku (JIHP) o HanpaBieHHIO OATOTOBKH
09.03.04 IIporpamMMHas WHXXCHEpHs, yTBEP)KAEHHOro Npuka3oM MHHHCTEPCTBA 0Opa3oBaHHS U
nayku JIHP ot 21 staBaps 2016 r. Ne 33;

[Mopsinka opramusanuu y4yeGHOro mporecca B OOpa3OBAaTENBHBIX OpraHHW3alHSX BBICIIETO
npogeccronansHoro obpasosanus Jlonenxoit HaponHoit Peciy6auku, yTBep)KIEHHOTO IPHKA30M
MumnucrepctBa o6pazoBanus u Hayku JTHP Ne 1171 ot «10» Hosi6pst 2017 r.;

y4e0HOro IlaHa ¥ OCHOBHOI 00pa3oBaTeNbHOM NPOrpaMMBI BBICIIETO MPO(ECCHOHATBEHOTO
obpa3zoBanus HampasieHus moarotoBku 09.03.04 Ilporpammuas HWHXXEHEpHs, pa3paGOTaHHBIX B
I'OY BIIO «/loHeukuii HAIMOHAIBHBIN YHHBEPCUTETY.

PazpaboTunxk:

JloneHT kadeapsl TEOPUH YIPYTOCTH

¥ BBIYUCIIUTEIbHON MaTeMaTHKH

uMm. akajn. A.C. Kocmomzammanckoro L//Zw P.H. Heckopozes

ITporpamma y4eOHOM NUCHUILIHHEI yTBEpXKACHA Ha 3aceJaHiu Ka(eapbl TEOPHH YIPYTrOCTH
U BBIYHCIIMTENIEHOM MaTeMaTuky uM. akan. A.C. KocMomaMuaHckoro

ITporokon Ne 11 ot «09» anpens 2020 r. 4}
il —— P T T

3aBenyrommii kabeapoit B.HA. CropoxeB

ITporpamma y4yeOHOH JUCHMIUIMHBI OJ0OpeHa Yy4eOHO-METOOWYECKOW KOMHCCHEH
(akynpTeTa MaTEeMaTHKA U HH()OPMALOHHBIX TEXHOIOTHI
ITporoxon Ne 8 ot «15» anpenst 2020 r.

Ilpencenarens y4eOHO-METOAUIECKOM @ //
KOMHCCHH (haKyIpTeTa JL.A. CensxoBa
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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

Vyebnas auciummHa «llapamiensHoe mporpaMMHUpOBaHUE» OTHOCUTCS K BapUaTUBHOU
yacTu MpodeccnoHalbHOTO OJ0Ka M BXOAWUT B COCTaB AMCLUMILIMH MO BBIOOpY cryaeHta. s
W3YYCHUS JAHHOU y4eOHOW AMCIMILTUHBI HEOOXOANMBI 3HAHMS, YMEHUS ¥ HABBIKH, (OPMUPYEMBIC
npeamecTByomuMeu auctumummaamMu — “Uudopmartuka”, “IIporpammupoBanue”, “ApXUTEKTypa
KOMIIbIOTEpOB”, “OmnepanuoHHble cuctembl’, ‘“TecTupoBaHMe W OTJIaJKa MPOrPAMMHOIO
obecrieuenus”’, “AJITOPUTMBI U CTPYKTYPBI JaHHBIX .

DTOT KypcC, ONMHUPasCh HAa MAaTEMAaTUYECKYIO0 (MaTeMaTUUYECKUN aHalu3, ajredpa, NUCKpEeTHas
MaTeMaTHKa, BBIUMCIUTENbHAS MaTeMaTHKa U Ap.) U KOMIIBIOTEPHYIO (apXUTEKTypa KOMIIBIOTEPOB,
pOrpaMMHUPOBAaHHUE, OINEPALMOHHBIC CUCTEMbI, TCOPHS AJITOPUTMOB) IMOJTOTOBKY CTYACHTOB,
3aKyIaJpiBaeT (yHIAMEHT HAyYHO-METOJMYECKOM MOArOTOBKM OyaylMX HccienoBaTesied B
00J1aCTH TPOTrpaMMHOMN MHKEHEPUH.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueOHoU OUCYUNTIUH DL

Hanpasnenue noarotroBku 09.03.04 [IporpamMHasi UHKEHEPUS
ITpoduns IIporpammHasl HHKEHEpUs
OO6pazoBarenbHas IporpaMma bakanaBpuar
Kpanuduxanus AkazieMuyeckuil 0akajiaBp
KonnuecTBo copepkaTenbHbIX MOTyel 1
JuctumuimHaa 6a30Bol / BApUaTUBHOM YacTH JucuuriuHa BapuaTUBHON YacTH 1O BEIOOPY
00pa3oBaTeNbHOI MPOrpaMMbl CTYJCHTOB
®opmel kouTposst (MK, sk3ameH, 3a4er) MOJIYJIbHBIN KOHTPOIIb, IK3aMEH
ouHas popma 3a04Hast popma
Mokasarenu 00y4deHus oOyueHus
HOpMaT. YCKOp. HOpMaT. YCKOP.
CPOK CPOK CPOK CPOK
KonnuecTBo 3a4€THBIX eAMHUIL (KPEIUTOB) 4 4 4 —
I'om moaroroBku 4 3 4 -
Cemectp 8 6 8 —
KosnmuectBo yacoB 144 144 144 —
- JTEKIIHOHHBIX 40 40 10 -
- MPAKTHYECKUX, CEMUHAPCKUX — — — -
- 1a00paTOPHBIX 40 40 10 —
- CaMOCTOSITEIILHOM pabOThI 64 64 124 —
B T.4. UHIUBUAYaJIbHOE 3aJjaHUE 24 24 24 -
HenenrHOC KOMHYECTBO YacoOB, 14 14 - —
B T.4. QyIUTOPHBIX 8 8 - —

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Lenvwo usyuenua oOucyunaunvr “Ilapannenvnoe npozpammupoeanue”  ABISIETCS
q)OpMI/IpOBaHI/Ie Y CTYACHTOB IMPAKTUYCCKHUX HABBIKOB OPraHU3allliy MapalJICJIbHBIX aJIrOPUTMOB
JUTSE MHOTOTIPOIIECCOPHBIX BBIYMCIUTENBHBIX CUCTEM, B PUOOPETCHUH CTYICHTAMH TEOPETUUIECKIX
U IIPAKTUYECKUX 3HAHUM B 00JIaCTH MapalIeIbHOIO IPOrpaMMHUPOBaHUS.



3aoauu:

- U3y4eHHue OOUIMX MOJI0KEHUH U TPUHIIUIIOB IPOTPAMMHUPOBAHUS MTapAUICIbHBIX CHCTEM,

- HW3yYeHHE TEeXHOJIOTMH M CpPeACTB MapauIe]bHOI0 MPOrpaMMHUPOBAHMS CPEICTBAMU
OTEPALMOHHOM CUCTEMBI U TPUKJIATHOTO OKPY>KEHHUS,

- H3y4eHHE METOJI0B IPOrpaMMHUPOBAHUS MapAUIENbHBIX HPUOIMKEHHBIX BBIYMCICHUN
cpeactBamu TexHonorun OpenMP.

TpeGoBanus K pe3yabTaTaM OCBOEHHMS JUCHMILIMHBI. [Ipomecc M3y4eHHs IUCIUTUTHMHBI
«[lapamenbHOe TPOrpaMMUPOBAHKUE» HANpaBiIeH Ha (OPMHPOBAHHUE DJIEMEHTOB CJICIYIOIINX
komrereHImii B coorBerctBuu ¢ ['OC BIIO JIHP mo nampaBnenuro moarotoBku 09.03.04
[IporpamMHasi ~ WHXXEHEpUss W OCHOBHOM  00Opa30BaTeNbHOW  MPOTPAMMBI  BBICIIETO
npodeccnoHanbHOT0 00pa3oBanus HanpasieHus moArotoBku 09.03.04 IIporpammHas MHXEHEPHUS
(TTIpodunb: [IporpaMMHas HHKEHEPHS):

a) oowexynomypnoix (OK):

e OK-7 — ciocoOHOCTh K CAaMOOPTaHHU3AIMH U CaMOOOPA30BAHHUIO;

0) oowenpogheccuonanvuvix (OIIK):

e OIIK-1 — BiajcHWE OCHOBHBIMU KOHIICTILIUSAMU, TPUHIMIIAMHU, TCOPUSMHU U (haKTamH,
CBSI3aHHBIMHU C UH(OPMATHUKOM;
o OIIK-2 — BiajicHUEM apXUTEKTYPOU AJIEKTPOHHBIX BEIYUCIUTEIILHBIX MAIIMH U CUCTEM;

e OIIK-3 — CHOCOOHOCTh TPUMEHATh 3HAHUSA W yMEHUS ©3 HHDOpPMATUKUA W
IPOrPaMMUPOBAHUSA K INPOEKTUPOBAHUIO, KOHCTPYMPOBAHHUIO U TECTUPOBAHUIO IPOrPAMMHBIX
HPOIYKTOB;

8) npogpeccuonanvuvix (I1K):
MPOU3BO/CTBEHHO-TEXHOJIOTHYECKAS 1eSATeJIbHOCTD:
e /IK-1 — TOTOBHOCTHb MPHUMEHSTH OCHOBHBIE METOIBl W HMHCTPYMEHTHI pa3pabOTKu
POrPaMMHOTO O0CCIICUCHUS;
e [IK-3 — BiaJeHHWEM HaBBIKAMU HCIOJB30BAHUS PA3IMUHBIX TEXHOJOTUH pa3paboTKu
nporpammuoro ooecreucuus (ITK-3)
HAY4YHO-HCCJIe0BATE]bCKAs 1eATeTbHOCTD:
e [IK-12 — cnocoOHOCTBIO K (hopMalu3aluy B CBOEH IMpeaIMETHOH o0sacTu ¢ y4éTom
OTpaHUYEHUH UCIIONIB3YEMbIX METO/I0B HCCIIeI0OBAHMUS;
e [/IK — 13 — TOTOBHOCTBIO K HCIOJB30BAHUIO METOJOB M HHCTPYMEHTAIBHBIX CPEICTB
UCCIIeI0BaHUs 00BEKTOB MPOPECCHOHATILHOM 1eATEbHOCTH
NMPOEKTHAS 1eATeIbHOCThD:

e [IK-19 — BnajgeHMeM HaBBIKAMH MOJICIMPOBAHMS, aHaIW3a M HCIOJIb30BAaHUS
(dbopManbHBIX METO0B MTPOSKTUPOBAHUSI U KOHCTPYHPOBAHUS MPOTPAMMHOTO 00€CTIeYeHHS,
o [IK-20 — CHIOCOOHOCTBHIO OIICHMBATh BPEMECHHYI0O H EMKOCTHYIO  CJIO)KHOCTh

MPOrpaMMHOTO o0OecTieueHus

B pe3yabrare n3ydyeHus y4eOHOMH AUCUMIIUHBI CTYAEHT J0JIKEH |
3name:
MIPUHITUITBI TIOCTPOCHUS TTAPAJUIETIHHBIX BEIYUCIUTEIBHBIX CUCTEM;
OCHOBBI MOJICTTMPOBAHUS U aHAJIH3a MMapauUICeTbHBIX BEIYMCICHHA;
OCHOBHBIE OTIepaIlfH TIepeaadr JaHHBIX MEXy IPOIIECCaMH U TIPOM3BOIHBIC THUITHI JAHHBIX ;
THOPHTHBIE BHIYUCITHTEIBHBIE CHCTEMBI C CIIOJIb30BAaHUEM PA3JIMYHBIX TEXHOJIOTHHA;
OCHOBHBIX KoMaHja Oubnuorekn OpenMP ans mpaktuyeckod peanmuzamuu Ha [IK
napajielbHbIX aJrOpPUTMOB.
Ymemon:
e pazpabaTbIBaTh HapajljiebHble AITOPUTMBI U MPOTPaMMBbl JJISl PELISHHs] Pa3HOTO Kiacca
3aJa4 Ha KOMIBIOTEpax ¢ 00MIei MaMsAThIO;



® HCIIONB30BaTh OMOIMOTEKH I NapaJlIeNIbHBIX IPOrPaMM;
® OLICHUBATH TPYAOEMKOCTb IapajlIeIbHbBIX aJTOPUTMOB,
® CTaBUTb U PEIIATh 3a7a4M, BOSHUKAIOUIME B IIPOLIECCE KOHCTPYMPOBAHMSA IapAIICIbHBIX

IPOrPaMM.
Bnaoemo:

e TEOPETHYECKUMH 3HAHUSAMU B 00JaCTU OpraHU3aluU B3aUMOICHCTBYIOIINX MTPOLIECCOB,;
e HaBBIKAMH MapaJUICIbHOTO MPOrPaMMHUPOBAHUS HA OCHOBE SI3bIKa BHICOKOTO YPOBHS;
e CpeACTBaMHM MapajiebHOrO mporpammupoBanus OpenMP;

4.  COILEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTTAHU3ALIMU YYEBHOI'O

ITPOOECCA

HopsiakoBbIi
HOMeEp U TeMa

Kpartkoe conep:kaHue TeMbl

CoaepskareibHbI MOaYJIb 1

Tema 1. [Tapannensuble KoMIblOTepsl U cynepOBM. Knaccudukanmsa napaaienbHbIX
Ilpunyunsl nocmpoenus | BRIYUCIUTENBHBIX cUcTeM. Tumbsl mapamnenusma. [lapamiennsm Ha ypoBHe
napanienbHovlx komana. Kousetiep. Cynepckanspaocts. SIMD komannel. [Mapamienusm Ha
GLIYUCTUMEIbHBIX YPOBHE 3a/1a4.
cucmenm.
Tema 2. AHaTUTHYECKHE METOIBI OMPEICTICHUS BRIYUCIUTEIBLHON CoKHOCTH. OleHKa
Ananus eviuuciumenvHoll | BBIMACIUTEIPHOW — CIOXHOCTH 7Sl TOCJIENOBAaTEIbHBIX  AITOPUTMOB.
COMHCHOCHU Ilokazarenn aAnsl OLEHKM HapaJuledbHBIX  alrOPUTMOB.  YCKOPEHHE,
napannenbHbvix 3¢ PEeKTUBHOCTH u CTOUMOCTD napauieJIbHbBIX ATOPUTMOB.
anzopummoe 3KCHCpI/IMCHTaHbHBIC MCETOAbI ONIPCACIICHU S BBIUMCIIMTEILHOM CJIOKHOCTH.
Tema 3. JexomMno3unus no GyHKUMAM U 1O JaHHBIM. [lnaHupoBaHue mapajuienbHBIX
Pazpabomka nporpaMM. 3aBHCUMOCTH AaHHBIX. CrocoObl cuHXpoHH3auuu. OnpezneneHue
napanienbHsix npozpamm | CTOUMOCTA  INPOrpaMMBI € YY€TOM  [apajjIe]bHOrO  BBINMOJHEHUS.
MacmrabupyemMocTb.
Tema 4. [MapamwiensHble W mocienoBatenbHble  obmacti. Jupexktusa parallel.
Hapannenvnoe PacnapamuienuBanue onepatopa nukia. Mcnonab3oBaHuE MNapaiebHBIX

npozpammuposeanue npu
nomowiu mexHojiocuu
OpenMP

cekumii. CHHXpOHHM3alUsl TMOTOKOB. [lapajuienbHble METOAbI MATPUYHOTO
YMHOKeHUsI. BbIUKCIICHHE ONPe/IeiieHHOr0 HHTEerpaia B MHOTOIPOIIECCOPHON
cucreme. [lapannenbHble anrOpUTMBI COPTHPOBKM JaHHBIX. 3ajada IOHMCKA
KpaTyaimx myte B rpade.




TemaTnueckuii miian

Conep:kareJibHbIIA MOAYJIb 1

KoauyecTBO yacos

Ounas dgopma o0yuenust

3aounas popma 00yueHUn

HopMaTuBHBIii CPOK 00ydeHust

YckopeHHblii cpok 00yueHust

HopMmaTuBHBIii CPOK 00y4yeHHsI

Y ckopeHHbli

CpOK 00yuyeHust

Haspanus . B T.4. B T.4. B T.4. 2 B T.4.
co/iepsKaTeILHBIX MOIYyJIeit
= = & ® = = B =
U TEM | @ s < v @ s < ol 9 s < v| § =
AERERE 32 |E_|E 2 |Z_|Z AEE
S = = S = = S = = = =
3 = S| & |2E|/38 3 = g |$E| 325 ¢s S (g S |SE|3) |E|g| 43
2 z| = 5 =8 | =g 2 | g £ =8 | &g 2 2 |25 | 58| B Sl sl d
= E| 8 S| =& = = S| = | E & | S8 | =4 £l E| & =
2 2| = SRR = ¥ S SRR 2 g & | gal a4 2l 2| g A
= = =) [3) = == 3) = =8 [3) = = 3
2le S = g e S = e S = 2.1 ¢ =
=| = = g = = = g | 2 = = 2=
S = S = S = § =
Tema 1. Tpuntmmnst
IOCTPOCHHS MAPALIENBHBIX 32 8 | - 8 10 6 32 8 |-| 8 10 6 35 2 |—-| 2 25 | 6 |[-|—-|—-|—-| -
BBIYHCITMTENBHBIX CHCTEM
Tema 2. Ananus
BBIYHCIIUTENHEHOMN CII0KHOCTH 36 12 | - 8 10 6 36 12 |—-| 8 10 6 37 3 |- 3 25 6 |-|—-|—-|—-| -
napajuIeabHBIX aITOPUTMOB
Tewma 3. PaspaGotka 40 | 12 |- | 12 | 10| 6|40 | 12 || 12|10 6|3 ]|2|-|2]2]/|6|-|-|-|"-
napaieNIbHBIX TPOrpaMm
Tewma 4. [TapamnensHOE
POrpaMMHUPOBAHUE TIPH 36 8 - 12 10 6 36 8 |—| 12 10 6 37 3 |- 3 25 6
nomMouy texHosoruu OpenMP
Hmozo
no codeprcamenbHoMmy 144 | 40 | — | 40 40 | 24 | 144 | 40 |—| 40 40 | 24 | 144 | 10 |- 10 | 100 |24 (-|—-|—|—| -
Mmooyno 1




5.  METOAUYECKHUE PEKOMEHJIAIIAU JJI5I MTPOBEAEHMS
JIJEKIHHOHHBIX, IPAKTHYECKHUX U JIABOPATOPHBIX 3AHATHUHU

TeMBI JIeKIIMOHHBIX 3aHATHNA

N Konuuecmeo
Ha3zeanue memoi
n/n yacoe
1 [BBenmenme. IlapamienshHeie koMmmbroTepsl 1 cynepOBM. Kiaccudukanus 4
MapajsieIbHbIX BEIYMCIUTEIBHBIX CUCTEM. THIIBI Mapajuien3Ma.
2 [|Mapammenm3m Ha ypoBHe komaHn. Konseiiep. Cynepckanspaocts. SIMD 4
komaHzpl. [lapannenusm Ha ypoBHE 3a7au.
3 |AHanuTHYecKne METOIbl OIpPEIENCHHS BBIYMCIMTENBHONW CIIOKHOCTH. OueHka 4
BBIUMCIINTEIBHOM CIIOKHOCTH IJ151 IIOCJI€A0BATENbHBIX aJITOPUTMOB.
4 |[loxa3arenu AJsl OLEHKH MapajljiebHbIX AITOPUTMOB: YCKOPEHHUE, 3PPEKTUBHOCTH, 4
1 CTOMMOCTB ITapaJuIebHBIX alrOpUTMOB. 3akoHBI AMaana u ['ycradceona.
5 [OxcnepumeHTanbHBIE METOIBI  ONPEACTICHUS BBIYMCIUTENBHOW CIIOXKHOCTH. 4
CpenctBa mpoUIMPOBAHUS.
6 |[dexommosumus mo QYHKUUSIM W TO JAaHHBIM. [lmaHupoBaHWe mMapasiebHBIX 4
IPOrpamMM.
7 |3aBucumocTH qaHHBIX. CIIOCOOBI CHHXPOHHU3AIMH U B3aUMOUCKIIFOUEHUS IIOTOKOB. 4
8 |OmnpeneneHre CTOUMOCTH MPOTPAMMBI C YUETOM MapaIeIbHOTO BBIITOJIHEHUS. 4
9 |Opranmsamusi MmapaIebHBIX BBIUYUCICHHA CPEACTBAMH  TEXHOJOTHH 4
OpenMP.
10 |CunxpoHuzauusi TOTOKOB. IlpumMepsl mapaiienbHBIX MporpaMM Ha 4
OpenMP.
BCEI'O 40
TeMbl J1a00pPaTOPHBIX 3aHATHI
Ne Konuuecmeo
Ha3zeéanue memoi
n/n yacoe
1 [[Mapamnenu3m Ha ypoBHe komaHa. Konseiiep. CynepckansapHocTs. [lapamienusm 4
Ha ypoBHE JaHHbIX. SIMD xomaHibI.
2 [Hapannenn3m Ha ypoBHe 3azad. OueHKa BBIYUCIUTENBHOH CIOXXHOCTH JUIA 4
MOCIIE0BATENIbHBIX AJITOPUTMOB.
3 |Yckopenue, 3(PPEKTUBHOCTH W CTOUMOCTh MApajUICNbHBIX  aJTOPUTMOB. 4
OKCTIIEpUMEHTAJILHBIE METO/IbI ONIPE/IENIEHHUS BRIYUCIUTENEHON CII0KHOCTH.
4 |lexomnozuiws Mo GyHKIUSAM. JIeKOMIO3UIHS TTO JaHHBIM. 4
5 PBaBucumocTu naHHbIX. Turnbl 3aBucuMocteil. CriocoObl CHHXPOHU3AIUH. 4
6 |OnpeneneHre CTOUMOCTH MPOTPAMMBI € YUE€TOM MapaIeTbHOTO BBITTOJIHEHUS. 4
7 [MacmrabupyemMocTh. 2
8 [[lapamnensHble n nmocienoBarenbHble oonactu. Jupextusa parallel. 2
9 [|PacnmapannenuBanue oneparopa nukiaa. CHHXpOHH3aUUS U PeIyKLIHUs. 4
10 [[TapamienbHbie anTOPUTMBI MATPUYHOTO YMHOKECHHS. 2
11 |BbruncneHue onpeneneHHoro MHTerpaza B MHOIOIIPOLIECCOPHON CHCTEME. 2
12 [[apamiensbHBIE ANTOPUTMBI COPTUPOBKH JAHHBIX. 2
13 [3amaua mowcka KpaT4aliimx myTeH B rpade. 2
BCEI'O 40

6. METOJAMYECKHUE PEKOMEHJALIUU 11O OPTAHU3ALIUN




CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

Opraﬂmaunﬂ CaMOCTOATEIbHOIM paﬁ()TLI CTYACHTOB

o Konuuecmeo
i Ha3zeanue memoi 4aCos

1 [Yckopenue, 3pPEKTHBHOCTS 1 CTOMMOCTD TTApaJUICIIBHBIX aJITOPHUTMOB. 5

2 SKCHepI/IMeHTaHBHLIC METOJBbI OIIPEACIICHUA BBIYHCIIUTEIIFHOM CII0KHOCTH.

3 |Anousudyanvroe 3adanue Ne 1 6

4  |YMHOXEHHE MaTPHUIIbl Ha BEKTOP. 4

5 |YMHOxeHue MaTpuil. IHHEKTUBHOCTD MapaILICIBHOTO TOIX0/1a. . 5

6 |Unousuodyanvroe 3adanue Ne 2 6

7 |[AnTerpupoBaHre METOIOM MPSIMOYTOJIBLHUKOB. 5

8 |BrruncieHnue onpeneneHHoro HHTerpaila B MHOTONIPOLIECCOPHON CUCTEME. 5

9 |Unousuodyanvroe 3aoanue Ne 3 6

10 [[MapamrenpHBIE aNTOPUTMBI COPTUPOBKH JAHHBIX. 3

11 |Anousuoyanvroe 3adanue Ne 4 )

12 [3amaua mowcka KpaT4alIHX IyTel B rpade. 4

13 |[HMuousuoyanvroe 3adanue Ne 5 )
BCEI'O 64

7. WHIAUBUIYAJBLHBIE 3AJAHUS

HUCIIO/IB30OBAHHE TEXHOJIOI'HH ITAPA/UIEJIBHOI' O IIPOI'PAMMHUPOBAHHUA
OPENMP I1PH PEATU3ALIUH ITAPAJUVIEJIPHOI' O YMHOKEHHUA MATPHUI]

Lenb: osnradenue mexnonoeuen OpenMP  ons pearuzayuu napanieibHulx aneopummos
VMHOMCEHUsT MaAmpuybl HA GEKMOp, NEePEeMHONCEHUs MAampuy, 6blYUCIEeHUS ONpPeoesieHHO20
uHmezpana, yYem-HeuemHou copmuposku, areopumma Pnotda noucka Kpamyauwux nymet 6
epage.

3aganus:

(a3) (i.i=0.N-1)

1) BeIUnCIUThE 3J1€MEHTHI ABYMCPHOI'O KBaJApPaTHOTO MacCCHBa )

UCTONB3Yysl /7S BBIYMCICHHUS (DYHKIIHIO %j = f(l' J) IpU TOMOILIM IOCIEA0BAaTENbHOIO U
NapajlIENbHOrO AIropuT™MOB. JIJis pasiu4HbIX 3HaueHui pasmepHoctd maccuBa N u konuvecTBa
IPOLECCOPHBIX SIIEp ONPENENUTh AKCIEPUMEHTANIbHO TOKa3aTenu 3(PQPEKTUBHOCTH I ITHUX
AJITOPUTMOB M CPaBHUTH UX C OXHUAaeMbIMH. ClieaTh COOTBETCTBYIOLINE BHIBOBI.

2) a) BeimonmHHUTe peanu3anyio napauieIbHOTO alrOpUTMa YMHOXKCHUST MAaTPHUIIBI HA BEKTOP,
OCHOBAaHHOTO Ha JICHTOYHOM pa30MEeHMH MaTpHUIlbl Ha TOPU3OHTaJbHbIE MOJoChl. IlpoBenute
BBIUMCJIUTENbHBIE DSKCIEPUMEHThl C YYETOM IapaMeTpOB HCIHOJb3YEeMOW BBIYHCIUTEIHHON
cuctembl. CpaBHUTE PE3YJIBTAThl PEAIBHBIX DKCIIEPUMEHTOB C TEOPETUUECKMMH OLIEHKAMHU.

0) BbImonHWTE MapailelbHYI0 pealM3aluio MaTpudHoro ymHoxkenus A- A, mposenute
COOTBETCTBYIOIINE IKCIIEPUMEHTHI U CIIEJIaliTe BBIBOJIBI.

3) IlpoBecTr 4YHCIIEHHBIE SKCHEPHUMEHTHI JUIS IMOCIEIOBATEIbHON W JABYX NapauIeIbHBIX

BEPCUIl JIBYyMEpHOIO HHTETPUPOBaHUS (YHKIUU f(X, y) no obnactu DZ[O, a]x[o,a] c

IIOMOIIBIO (bOpMyHBI napajjieJICnruIic10B B MHOFOHI[CpHOﬁ BBIYHCIUTEILHON CHUCTEME. HOCTpOI/ITL
CpPaBHHUTCIIBHBIC TUAarpaMMBlI. C)IeJ'IaTI) COOTBCTCTBYIOIINE BBIBOBI.
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4) BBINOJHUTE pean3aluio MOCIEeI0BATEILHOTO U MapaJUIeIbHOTO AJITOPUTMOB 0000IICHHON
My3bIPbKOBOM  COPTHPOBKU (YET-HEUETHAs IepecTaHoBKa). MacCUB COPTUPYEMBIX JaHHBIX
TeHepUPOBaTh ClydyallHbIM 00pa3oM. [IpoBenuTe BBIYMCIUTENBHBIC JKCIEPUMEHTHL. CpaBHHTE
MOJTy4YEHHBIE HKCIIEPUMEHTAJIbHBIE PE3YIbTAThl C TEOPETUYECKUMU OlleHKaMU. ClienaiTe BEIBOIBI.

5) BeimonHuTe ~peanu3andio  napaienbHoro  anroputma  ®moiiga.  [IpoBeaute
BBIUMCIIUTENbHbIE JKCHEpUMEHTH. [locTpoiiTe TeopeTHueckue OLEHKU C Y4YeTOM IapaMeTpoB
PICHOJIB?;yﬁMOﬁ BBIUMCIIMTEIbHOM CHUCTCMBI. CpaBHI/ITe MMOJIYYCHHBIC OLCHKHU C
JKCIIEPUMEHTAILHBIMU JTAHHBIMHU.

8. KOHTPOJIbHBIE BOITPOCHI K TPOMEXKYTOYHOM ATTECTAIIUA

1. TIpeamonmoxum, 4To OJMH 3eMIEKON MOXET 3a 4ac BRIPHITH aMmy pasmepoMm 1x1x1 w3 n
CrocoOeH paboTaTh B TAKOM PEKMME JIOCTATOYHO JIOJITO. 3a Kakoe BpeMms Opurana u3 5, 10, 20
3eMJIEKOIIOB BBIPOET AMY pasMepoM 2 X 2 M2 u riayouHoit 1 m.

2. TloctpoiiTe rpadux BpeMeHHU BBINOJIHEHUS PaOOTHl B 3aBUCUMOCTH OT YHCJa 3€MJIEKOIOB B
Opurane.

3. IloBropurte 3amanms m. 1, 2 1 MBI 10x10 MZ, rnyounoit 1 M u Opuragsr uz 10, 100
3EMJICKOTIOB.

4. KonBeilepHoe yCTPOMCTBO COCTOUT U3 MATH YCTPOWUCTB. Bpemena cpabaThiBaHUl CTyNeHEH
paBubl 1, 1, 2, 1 u 3 TakTa coorBeTcTBeHHO. C KaKoil MakKCUMaJIbHOM 4acCTOTOM Ha BBIXOJE JAHHOTO
ycTpoiicTBa OyAyT MOSBIATHCS pPE3YyJIbTaThl, €CIIM HAa €ro BXOJ apryMeHThl IOCTYMarT 0e3
nepeboeB?

5. 3a xakoe MUHUMAJIbHOE YHCJIO TaKTOB MOXET ObITh BbIMoNHEeHO 70 omepainuii, ecnu B
pacnopsKEHUU €CTh YCTPOMCTBO, OIUCAHHOE B 3a/1a4¢ 5.

6. B xommbroTepe ecTh 7 mapaiielibHO pabOTaOIUX YCTPOMCTB, KaXKI0€ U3 KOTOPBIX MOXKET
BBITIOJIHUTH OIEPAIMIO 32 7 €AUMHUI] BpEMEHHU. 3a KaKo€ MHUHUMAJIbHOE BPEMSI 3TOT KOMIIBIOTEP
o0paboTaeT 7 HE3aBUCUMBIX Olleparuii?

7. Kouseitepnoe yctpoiictBo coctout us K crymeneit, cpaGarwiBarommx 3a Ny, No, ..., N

TaKTOB COOTBETCTBEHHO. 3a KaKO€ MHHHMMAIbHOE YHUCIO TAaKTOB MOXET OBITh BBIMOJIHEHO M
OTIepalvii Ha TAKOM YCTPOUCTBE?

8. HazoBure ypoBHu mapamienu3Ma. K KkakoMy ypoBHIO OTHOCHUTCS KOHBeiepHasi oOpaboTka
KOMaHx?

9. Uro Takoe BpeMeHHas CII0XHOCTh allropuT™Ma?

10. Kaxkue moka3zaTesid UCTIOIB3YIOTCS JIJISl OLIEHKH MMapaJICIbHBIX aTOPUTMOB?

11. Ouenute 2 anropuTMa, CTOMMOCTH KOTOPBIX B MOCJIEIOBAaTeIbHOM M MapauieTbHOM
peXHMME OJIMHAKOBBI. FIMeeT i CMBICIT UCTIOIb30BaTh MapaUICTBHBIA aITOPUTM B 3TOM Cirydae?

12. Ompenenute 3HaYeHUS YCKOpeHUs, S(D(PEKTUBHOCTH U CTOUMOCTH, €CIIM H3BECTHBI
CICIyIOIAEe BPEMCHHBIC  XapaKTCPUCTHUKU: M 6  TIPOIECCOPOB  BPEeMsl  BBITIOJHEHUS
MOCIe0BATEIbHON YacTH COCTaBISAET 25 % U BpeMs BBITIOTHEHUS MapasieIbHONW YacTH COCTABIISET
75 %.

13. Ompenenute BPEMEHHYIO CIOKHOCTh JJISl ajJrOpPUTMa BBIYHCIECHUS CYMMBI 3JEMEHTOB
OJIHOMEPHOTO MacCHBa B TIOCIIEIOBATEIIFHOM pekuMe. [IpoBephTe IKCIIEPUMEHTATLHO TTOTYyICHHBIS
COOTHOIIIEHHUS.

14. OmnpenenuTe BpPEMEHHYIO CIIOKHOCTH JUIS aJTOPUTMa COPTUPOBKH METOJOM IPOCTOM
BCTaBKH OJHOMEPHOTO MaccHBa B TOCIEAOBaTeIbHOM pexkume. [IpoBephTe IKCIepUMEHTAIBHO
MOJTyYEHHBIC COOTHOIICHUS.

15. Ompenenute BPEMEHHYIO CIOXHOCTh JUIsl  QITOPUTMa  BBIYUCICHUS  CKAJISAPHOTO
MPOW3BEJICHUS JIBYX OJHOMEPHBIX BEKTOPOB B IOCIIeJOBaTeIbHOM pekume. IIpoBepnTe
HKCIIEPUMEHTATIBHO MOTyUYEeHHBIE COOTHOIIICHUSI.
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16. Omnpenenute BpeMEHHYIO CIOXHOCTH ISl allTOPUTMA BBIYUCIICHHS TPOU3BEACHUS MATPHIIBI
Ha BEKTOpP B IIOCIEAOBAaTEIFHOM pexume. [IpoBepbTe SKCIEPUMEHTAIBHO —IOJyYEHHBIE
COOTHOIIICHUSI.

17. Onpenenute BpPEeMEHHYIO CJIOXHOCTh JUISl aJIrOPUTMA BBIYUCIICHUS TMPOU3BEICHHUS
OPSAMOYTOJIBHBIX ~MAaTPULl B TIOCJIEJOBaTENIbHOM pexume. [IpoBepbTe SKCIEPUMEHTAIBHO
MOJTyYCHHBIE COOTHOIIICHUSI.

18. Omnpenenure 3HaueHUs yCKOpeHUs, d(P(HEKTUBHOCTH U CTOMMOCTH I ajJrOpUTMa
BBIYUCIICHHUSI CYMMBI JJIEMEHTOB OJHOMEPHOI'O MAaCCHBa, €CJIM: a) 4YHCIO MPOILECCOPOB HE
OTpPaHUYEHO; 0) YMCIIO TPOIIECCOPOB 3aJ1aHo (p > 2 ).

19. Yro ompenensroT ycnoBust bepHcraiina?

20. Ucnonb3ys GCD Tect, mpoBepuTh HAIMYUE WM OTCYTCTBHE 3aBHCUMOCTH ISl IMKJIA!

for(i=0; i<n; ++i) x[i]=x[2*1];

21. Moxer nu yckopeHue OBbITh OOJIbIIE, YeM YHCIIO sSep MPoIeccopa, B KAaKOM CIydae 3TO
BO3MOKHO?

22. ]l KakuX OINEPAalMOHHBIX CHUCTEM U SI3bIKOB IPOTPaMMHUPOBAHUSA €CTh IOJJIEPIKKa
OpenMP?

23. Kak mporpamMmHO mpoBeputh, 4to pekum OpenMP Brirouen?

24. B xakux eIuHMIAX Bo3Bpamaetr Bpems GyHkuus omp_get_wtime()? Kak onpenenutsb
TOYHOCTh M3MEpEHHUs BpeMeHH? Hamuummre COOTBETCTBYIOINMH KOJI.

25. Ilycte umMCcIO NOTOKOB 3amaHo mapamerpom nhum_threads(2), mnapamerpom cpemsl
OMP_NUM_THREAD (3) u ¢ynkuueii omp_set_num_threads (4). Ckombko NOTOKOB Oymer
CO3IaHO Ui TapayuiensHOW  cexuum?  IIpoBeppTe OTBET  COOTBETCTBYIOIIUM  KOJOM
IPOTPaMMBI.

26. Kakue mapameTrpsl HaJ0 TepenaTh I[OTOKOBOW (YHKIMHM JUIs pachapaieIMBaHus
[IUKJIa C W3BECTHBIM YHUCIOM IOBTOPEHHIA?

27. OnpenenuTe MOTOKOBYIH (YHKIUIO JUIS TMapajuIeIbHOTO BBIMOJHEHHS IIMKIIA CIIOKCHUS
JIBYX BEKTOPOB C (UKCHUPOBAHHBIM pa3MepoM. Hamummure Ko A7 CO3JaHHUS ITOTOKOB H
OTpeeNuTe BpPeMsl BBIIIOJIHEHUS CYMMHPOBaHHUS 0€3 TMOTOKOB U C HCIOJb30BAHHEM IOTOKOB.
Onpeznenute 3HaAU€HUE YCKOPEHUS B 3aBUCUMOCTH OT pa3Mepa BEKTOPOB.

28. CocraBbTe (YHKUMHU JUISI BBIYMCIEHHUS CKAJISPHOTO IPOU3BEJCHMUS JBYX BEKTOPOB B
MIOCJIEIOBATEIFHOM | TIApAJUIETIbHOM peKuMax. J{JIsl HaKOIJIeHNsI CyMMBI B TTApaJIEIbHOM PEXAME
ucnonb3yite reduction. CpaBHUTE NPOU3BOAUTENBHOCTU (HYHKINH.

29. CocraBpTe (GYHKIMU MJIsi YMHOXKCHHS MATpPHIIBI HAa BEKTOP B TIOCIEIOBATEIHHOM U
napajielbHOM pexumax. [l HakoIUIEHHS CyMM B HapajjieIbHOM pPEXHME HCHONb3yHTe
reduction. CpaBHHTE MPOU3BOJUTEIHHOCTH ()YHKIIHH.

30. Ilycte mnapajuienbHBI y4yacTOK HPOTPaMMbl COJEPKHUT BBIBOJA JJIEMEHTOB MAacCHBa,
chopMHpOBaHHBIX B TMpouecce BbluMciaeHUH. Kak oOecneuuTh BBIBOJ B €CTECTBEHHOM
HopsiIke, a He B IOpPsJAKE BBHIMOJIHEHUS NOTOKOB? Hamuimnrte QyHKIUMM ¢ BBIBOJOM B
NPOM3BOJILHOM W (HKCHPOBAHHBIM ToOpsiike. l3mepbTe Bpems BBIMOMHEHHS (YHKIHMHA JUIs
oboux BapuaHToB. CrenaiiTe BBIBOJBI.

31. Ilycte HEOOXOOMMO HAKAIIMBATH CYMMY JJIEMEHTOB. JlJIi 3TOTO MOKHO HCIOJIB30BaTh
reduction WIM JUPEKTUBY #Hpragma omp atomic. Kakoil u3 3Tux crnocoboB Oosee
s pexruBHbIi? [louemy?

32. Kak  WCKIIOYNTH BO3MOXXHOCTh  B3aMMHOH  OJIOKMPOBKM TIPU  HCIOJH30BAHUU
HECKOJIbKUX BJIO)KEHHBIX KPUTHYECKHX CEKIIUH?

9.  OBPA3BEI MOAYJBHOI'O KOHTPOJIA

roy BIO IOHEIIKUA HAIITMOHAJIbHBIN YHUBEPCUTET»
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®dakynpTeT MAaTEMaTUKU U HHPOPMAITMOHHBIX TEXHOJIOTHI

Hanpaenenue noocomosxu:  09.03.04 IIporpamMmHas HHKEHEPHS

Ipoghuns: [TporpamMMHas HHKEHEPHUS
Ipoepamma noocomosxu: bakanaspuam

Cemecmp 8

Vuebnas oucyuniuna [MapaienbHOE TPOrpaMMUPOBAHUE

MOAYJIbBHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. Hasosure ypoBHM mapauienu3ma. K KakoMy ypoBHIO OTHOCHTCSI KOHBEiepHas 00paboTka

KOMaHz?

Kakue nokaszareny HCHoNb3yIOTCS JUIs OLIEHKH MapajIeIbHbIX alllOPUTMOB?

3. HUcnonws3zys GCD Tect, mpoBepuTh HaIMuMe WMIM OTCYTCTBHE 3aBUCHUMOCTH JUI IIUKJIA:
for(i=0; i<n; ++i) x[i]=x[2*1];

4. CoctaBbTe (QYHKUMH 7S BBIYMCIEHUS CKAJISPHOTO IPOM3BEIECHUSA JBYX BEKTOPOB B
MIOCJIEIOBATEIEHOM U MApalIeIbHOM peKuMax. J[si HaKOTUIEHUSI CYMMBI B MapajuIeIbHOM
pexxume ucnoib3yite reduction. CpaBHUTE TIPOU3BOIUTEIBHOCTH (DYHKIIMH.

no

YTBepk/IeHO Ha 3aceqaHuH Kadeapod TEOpUH YIPYrOoCTH W BBIUYUCIUTEIBHOW MAaTEMaTHKH,
pOTOKOJ Ne or“ 7 20 r.
3aB. kadenpoii

IIpenonaBareins

Kputepuu oneHuBaHus MO1yJIbHOT0 KOHTPOJIsI

Homep 3a0anusn Konauuecmeo d6annos

3aganue 1 10

Samanue 2 10

3amanue 3 10

3amganue 4 10
Bcezo 40

10. OBPA3EIL DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 6onpocwl K IK3ameHy
. [lapannenbHble KOMIIBIOTEPHI U cyniepOBM
. Knaccugukanus napanienbHbIX BBIYUUCIUTENBHBIX CUCTEM
. Tunel mapaimenusma. [lapamnenusm Ha ypoBHe KoMaH 1. KoHBeiiep
. Tunsl mapamienusma. [apannenusm Ha ypoBHe gaHHBIX. SIMD koMaHabI
. AHAJTUTHYECKUE METOIBI OTIPEIEIICHUS] BEIYMCIUTEIHHOMN CIIOKHOCTH
. IToka3zarenu /Ui OLIEHKU HapaJljIeNbHbIX aITOPUTMOB
. DKCIIepUMEHTATbHBIE METOIBI OTIPE/ICICHNUS BEIYUCIUTEIHLHON CIIOKHOCTH
. [InanupoBaHue napaiesbHBIX MPOrpaMM (3aBUCUMOCTH JTaHHBIX, THITbI 3aBUCUMOCTEH).
. [ImanupoBaHue napaienbHbIX MPOrpaMM (CriocoObl CHHXPOHU3ALINN )
10. [ImaHupoBaHue NMapauieNbHBIX IPOTrpaMM (OIpeaeIeHHe CTOUMOCTH NPOrPaMMBI C YUE€TOM
MapajuIeIbHOTO BBITOJIHEHUS)
11. TTapannenbHble U MOCIEOBaTENbHBIE 00TacT B TexHoIoruu OpenMP
12. TupexTuna parallel

O 0 1N DN K W —
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13. PacnapannenuBanue orneparopa 1ukia B rexHonorun OpenMP
14. Ucnonp30oBanne mapauieabHbIX cekinii. JlupexTrBa Sections
15. Cioco6sl cuHxpoHM3anuu noTokoB B OpenMP

Oobpaszey IK3aMeHAYUOHHO20 Oulema

rOY BIO «IOHELIKUI1 HALIIUOHAJIbHbI YHUBEPCUTET»
@DakynbpTeT MaTEMaTHKH U HHPOPMALMOHHBIX TEXHOIOTUN

Hanpasnenue noocomosxu: 09.03.04 Ilpozpammuan unixicenepusn
Ipoghuns : Ilpocpammnasn unscenepus
IIpoepamma nooecomosku: boaxanagpuam

Cemecmp 8

Yuebnas oucyuniuna Ilapannenvnoe npocpammuposanue

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. IMapamiensHble KOMOBIOTEPHI U cyniepOBM.
2. CriocoObI cuHXpOoHU3aIu MoTokoB B OpenMP.

3. Hy'CTb B pemaeMoﬁ 3aa4€ HCIIOJIB3YCTCs BOCEMb IIPOLCCCOPOB U IIPpU 3TOM HOOCTUTACTCA
YCKOPEHUC B JBa pasa. Ecin ucmonp30oBaTh 3aKOH AMI[aJ'ISI, KaKoOBa O0JIA HOCHGHOBaTeHBHOﬁ
qacTu

a) 3/7

b) 1/3

c) 2/5

VYTBepKIEHO Ha 3acelaHuu Kadeapsl TEOPHUH YIPYTOCTH U BHIYMCIUTEIBHON MaTeMaTUKH
ITpoTokon Ne oT

DK3aMeHaTop Heckopones P.H.
3aB. kadeapoii Cropoxes B.1.

Kpumepuu oUeéHueanus IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
3amanue 1 20
3anganue 2 20
3amanue 3 10
Bcero 50 6an10B

11. OBPA3EIl TECTOBOI'O 3AJIAHUS

[lycTh B pemaemoii 3a1aue nociieJoBaTeNbHask 4aCTh COCTABIISIET YEThIPE €IUHULIBI BPEMEHH,
a 4acTh, JIONyCKarollas JUHEeHOe pacnapajuleuBaHue, eCTh eIMHUIBI BpeMeHu. Eciu
MCIIONIb30BaTh 3aKoHa ['ycTaBcoHa-bapcuca, CKOIbKO MOTpedyeTcst MPOIECCOPOB IS TOCTHKEHUS

YCKOPEHHS B JIBa pas3a
a) 6; b) 8; c) 2.
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12. KPUTEPUU OLIEHUBAHUSA
Ilo xypcy mpennosnaraercs MpoOBEJEHUE NPOMEXKYTOUHOM arTecTaluy B BHUJE MOJIYJIBHOIO

KOHTPOJIs1, BBIIOJHEHNE UHAMBUAYAIbHOW paOOThI M 3K3aMEHAa. DK3aMEH CAAI0T CTYJEHTHI C LIENbIO
IIOBBIIICHNS PEUTHHIA.

Pacnpedenenue 6annos, Komopwvie MOZym ROAYUUMb CHYOEHN bl
6 npoyecce uzyuenus OUCUUNIUHbL

Oprasn3zaumoHHo CPC Bcero
yueOHas padora NuauBunyansHas Moay/ibHBIi KOHTPOJIb
CTyA€HTa paﬁOTa
Max 10 6amios max 50 6asuioB max 40 6amios 100 6anoB

IlIxana coomeemcmeus 6a17108 HAYUOHAILHOU WKAJlE

Ouenka Onenka no
Ouenka no .
no . OueHka 1o rocy1apcTBeHHOI mKaJe rocy1apcTBeH
100-6anabHoii " . N
mKaJje (3x3amMeH, Tu(pPpepeHIMPOBAHHBIN 3246T) HOIl mIKaJje
mKaje "
ECTS (3a4éT)
A 90-100 5 (OTIU4YHO) 3a4TCHO
B 80-89 4 (xopor1io) 3a4TCHO
C 75-79 4 (xopor1io) 324TEHO
D 70-74 3 (YIOBIETBOPHUTEIHHO) 3a4TCHO
E 60-69 3 (YyIOBJICTBOPHUTEIHHO) 324TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM ClIa4¥l IPHU YCIIOBUU
00s13aTeNnpHOr0 Ha0Opa JOMOIHUTENBHBIX 0AJIJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE YYEBHOI'O MTPOLHECCA
JlexumoHHble M J1a0OpaTOpHBIE 3aHSTHUS MPOBOAATCS B KOMIIBIOTEPHOM  KJjlacce,

000py/IOBaHHOM KOMITBIOTEpAMU C JHUIEH3MOHHBIM MPOTPaAaMMHBIM OOECIEUYEeHHUEM, JOCTYIIOM K
cetu MHTEpHET, CTONaMU, TOCKOM.

14.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koa-Bo Hannuune
Ne IK3eMILIAPOB | JICKTPOHHOM
HaumenoBanue
n/n B OubJmoTeke BEpPCHHU B
JouHY €)e
Ocnoenasa numepamypa
1. Heckopones, P.H. IlapamienbHoe mnporpaMMupoBaHUE
[DnexTponnblii  pecypc]: yueOHoe mocodue / P.H.
Heckopones; T'OY BIIO “Jlonenkuii HaIMOHAIbHBIN 10 +
yauBepcutetr . — Jloneuk: JonHY, 2019. — anexrpoHHsbie
nanuble (1 daiin).
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2. Heckopones, P.H. Opranuzanus napamuieabHbIX
BBIUMCJICHHH NP oMoty Texnonoruu OpenMP
[DnexTponnsIii pecypc]: yueOHO-MeTOUUIECKOE TOCOOHe
JUISl CTYZIEHTOB HarnpasieHus noarorosku 01.04.02
[Tpuknagnas MaTeMaTuka 1 HHGOpMaTHKa /

P. H. Heckopoaes; I'OY BIIO “/lonernkuii
HallMOHAIbHBIN yHUBepcuteT” . — [Joneuk: JJonHY,

2019. — snekrponnsie nanubie (1 daiin).

Jlonoanumenvnas numepamypa

3. BoeBogun B.B. [IlapamnenbHble BbluucieHus: Yueol.
mocobue s BY30B Mo HampasieHuto "[lpuxiamgHas
maremaTnka U uHpopmatuka" / B.B. BoeBomun, Bi.B.
BoeBoaun. — CI16.: BXB-IletepOypr, 2002. — 608 c.

4, Kauko E.I'. IlapamnensHoe nporpammupoBanue / E.TI.
Kauko. — XapbkoB: @opr, 2011. — 528 c.

S. bapckwuii A.b. [Tapamiensabie HHOOPMAIIOHHBIE TEXHO-
noruu / A.b. Bapckuii. — M.: UnTepHeT-YH-T HHPOPM. 2 -
texuonoruii: BUHOM. JIa6. 3gaunnii, 2007. — 502 c.

6. I'eprens B.I1. Teopust u mpakTuka mapajuieIibHbIX
Beruucnennii / B.I1. I'eprens. — M.: bunowm. JlabopaTtopus 2 -
3Hanuii, 2007. — 424 c.

7. Kanoepos C.A. IIporpammupoBanue Ha si3bike C++:
yueb. mocobue / C.A. Kamoepos. — lonenk: FOro-Boctok, 85 -
2009. — 298 c.

8. baxsanos, H. C. Uucnennsle MeTobI: YueO. mocooue st
cTyneHToB (us.-mart. cren. By3oB / H. C. baxsanos, H. I1.
Kunkos, I'. M. KobGenbkoB. — 2-¢ u3a. — M.: J1a0. bas.
3nanmii; CI16.: HeBckuii nuanekt, 2008. — 640 c.

15. UHO®OPMAIIMOHHBIE PECYPChbI

http://parallel.ru - JlaGopatopuu IlapamnenbHbIX HHPOPMAIMOHHBIX TexHoJorud Haydno-
MCCIIE/IOBATEIbCKOTO BBIYUCIUTEIFHOTO IEHTpa MOCKOBCKOTO TOCYIApCTBEHHOTO YHHBEPCHUTETA
nmenu M.B.JIomoHOCOB3;

16. NPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnopatusHas auuensus JOHHY Ne 46484614);

2. Microsoft Office (xkopnoparuBnas nuuensus JOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (nmmuen3ust nporpammsl DreamSpark mis BblcmMX y4eOHBIX
3aBeICHUN);

Pabouas mporpaMma paccMOTpeHa M MepeyTBepXkAeHa Ha 3acelaHuu Kadeapbl NMPUKIaTHON
MEXaHHUKH ¥ KOMITBIOTEPHBIX TEXHOJOTUH ¢ M3MeHEeHHsIMH (0e3 n3MeHeHuil) Ha 20 TO/I.

ITporoxoi Ne or“ 7 20 r. 3asenyromuii. kagenpoit
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Pabouast mporpamMMa paccMOTpeHa M NEpeyTBEpKACHA HA 3acelaHuu Kadeaphl MPUKIATHON
MEXaHUKH ¥ KOMIIBIOTEPHBIX TEXHOJIOTHI ¢ n3MeHeHussMH (0e3 n3meHenunii) Ha 20 roJ.

[TpoTokon Ne or“ _” 20 1. 3amepyromuii. kadeapoit

Pabouast mporpamma paccMOTpeHa W NepeyTBEep KcHa Ha 3aceTaHuM Kadeapbl MPUKIATHON
MEXaHHUKH H KOMITBIOTEPHBIX TEXHOJOTHH C H3MEHEeHUsIMH (0e3 n3MeHeHuil) Ha 20 rof.

[Ipotokon Ne or“ 7 20 1. 3amemyromuii. kadeapoit

Pabouas mporpamma paccMOTpeHa M MepeyTBEpXKAeHa Ha 3aceJaHuH KadeIpbl MpUKIaIHON
MEXaHHUKH 1 KOMITBIOTEPHBIX TEXHOJOTUH ¢ U3MeHEeHHUsIMH (0e3 n3MeHeHuil) Ha 20 roJ.

(13 2

[IpoTokoma Ne oT 20 1. 3amepyromwuii. kadeapoit

Pabouas mporpamma paccMOTpeHa M IepeyTBepXk/AeHa Ha 3aceJaHuM Kadeapbl MpUKIaJHON
MEXAHUKH U KOMITBIOTEPHBIX TEXHOJIOTUM C U3MEHEHUSIMHU (0€3 n3MeHeHuil) Ha 20 TOJI.

[Tpotokom Ne or“ 7 20 1. 3aemyromui. kadeapoit




