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AnHHOTAIUSA

JuciumnHa «CucteMsl ¢ mapaieibHod 00paboTkod HHGOpPMAaLMKW» BXOAUT B

o0pa30oBaTelbHYl0 I[POrpaMMy BBICIIEr0 OOpa3oBaHUs — IPOrpaMMy CHELUAIUTeTa 110
HampapineHnto moaroroBk/ cnenmanbHocTH 09.05.01  «IIpMeHeHHMe W 3KCIUTyaTanus
aBTOMATU3UPOBAHHBIX CHCTEM CIELHATBHOTO Ha3HAYCHHS) HAaIPaBJIEHHOCTH

«Maremaruueckoe, IporpaMMHOE ¥ HH(POPMAIIMOHHOE 00ECIIEYCHNE BHIYUCIUTEILHON TEXHUKH
¥ aBTOMATU3UPOBAHHBIX cuctemy. JluciuruinHa peanusyercs kadeapoit «Neldy.

JlucuurinHa HanesieHa Ha ()OPMUPOBAHKE Y BBITYCKHUKA CIECAYIOIINX KOMITETCHIHN:

IIK-1 «CmocobeH BBIIONHATE PabOTBl W YHPAaBIATH PaOdOTaMH U MPOEKTAMH IO
CO3J1aHHI0, MOAU(DUKALMK U CONPOBOXNKICHUIO MH(POPMALIMOHHBIX CHCTEM, aBTOMATU3UPYIOIIUX
3aJja4yl OPraHU3aIIOHHOTO YIIPABICHUS U OU3HEC-TIPOIIECCHI

TIK-3 «Crmocoben pa3pabarsiBaTh KOMIIOHCHTBI M 3JIEMEHTHI HH(GOPMAIIMOHHBIX CHCTEM
CHENUAIBbHOTO HA3HAYCHUS, CHUCTEMHBIX IIPOrPaMMHBIX HPOJYKTOB W CHCTEM YIIPaBICHUS
0azaMu JaHHBIX»

CoepxaHue AMCLMIUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBSA3AHHBIX C IPHHLIUIAMH
OpraHu3ali W INPOrPaAMMHPOBAHUS IapajICIbHBIX BBIYMCICHUH Ha BBIYHCIUTEIBHBIX
Cpe/CTBaxX Pa3HOro Kjacca — OT MHOTOSICPHBIX IPOLECCOPOB, KIACTEPHBIX BBHIYMCIUTEIBHBIX
CHCTEM, BCTPOCHHBIX MyJbTHIpoOLEeccOpHbIXx BC 10 pacnpeneneHHbIX MyJIbTHIPOLECCOPHBIX
BBIYHMCIIUTEIBHBIX KOMIUICKCOB, METO/IOB UX IIPUMEHEHHS B MH()OPMALIMOHHBIX M YIIPABIISIOLINX
cUCTEeMax.

[lpenonaBanue AMCLHMIUIMHBL TNpeAycMaTpUBaeT —cieayromue (OpMbl  OpraHU3aLUU
y4eOHOTro mporiecca: JEKIUH, JJabopaTopHbIe padOTHI, TPAKTHYECKHUE 3aHATHS, CAMOCTOSTEIbHAs
paborta cTyaeHTa.

IIporpamMmoil AMCUMIUIMHBI TPEIyCMOTPEHBI CIICAYIOUIME BUABI KOHTPOJS: TEKYILUMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHas arTectanus B popme auddepeHIHpoOBaHHOTO 3a4eTa.

OO0uias TPyA0EMKOCTh OCBOCHUSI JAMCIMIUIMHBI COCTABISIET 3 3a4eTHbIX equHuUIpbI, 108
4acoB.

SI3b1K 00yUEHHS IO TUCIUITIMHE «PYCCKHUN

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. Llenu npemomaBaHus TUCIIMIUTHHBI

Lenplo IUCHMIUITMHBI SIBISETCS OOYYeHHE CTYJCHTOB IPHHLMIIAM OpraHU3alld U
[POrPaMMUPOBAHUSI NAPAJICIbHBIX BBIYUCICHUNH Ha BBIYMCIUTENBHBIX CPEICTBAX PAa3HOIO
KJlacca — OT MHOTOSIAEPHBIX MPOLIECCOPOB, KIACTEPHBIX BHIYUCIUTENBHBIX CUCTEM, BCTPOCHHBIX
MyJIbTUIpOLEeCCOpHbIX BC 10 pacrpeleneHHbIX MYJIbTHIPOLECCOPHBIX BBIYMCIUTEIBHBIX
KOMIUIEKCOB, METOJIOB MX HPUMEHEHUs B HH(MOPMALMOHHBIX M YHPABJIAIOIIMX CHCTEMaXx.
W3yueHnue HacTosiel AUCUMIUTUHBI HEOOX0AUMO sl 3()(GEeKTUBHON paboThl CHeUaIncTa Ha
BCEX OJTamax > KU3HEHHOr0 LHMKIAa cucteM o0paboTkM WH(OpPMALMM W  YyNpaBiICHHS B
COBPEMEHHBIX TEXHMYECKMX cHcTeMax. JlucuuiuinHa mepeHasHaueHa JUisl  MOJy4YEHUs
CTyJICHTaMH HEOOXOMMBIX M HABBIKOB B 00JacTH 3P (HEKTHBHOIO NPUMEHEHHSI IEPCIIEKTHBHBIX
CPEICTB  BBIYMCIUTENBHOW  TEXHHKH, KOTOpPbIE BCE  CTAHOBATCS  IapajuIClIbHBIMU
BBIYUCIMTENBHBIMU TIaTGOpMaMH, B TOM 4HUCIE Ui BCTPOCHHBIX CHCTEM Pa3IM4HOIO
HA3HAYCHUSI K aPOKOCMHYECKHX OOPTOBBIX KOMILIECKCOB.

1.2. JucumriuinHa BXOJUT B  COCTaB  d4acTH, (OPMHUPYEMOil  yd4aCTHHKAMH
00pa3oBaTeNbHBIX OTHOLICHU, 00pa30BaTENbHON MPOrpaMMbl BhICIIEro oOpa3oBaHus (nanee —
OIIl BO).

1.3. TlepedeHp mIIaHUPYEMBIX PE3yJIHTATOB O0yUEHHS 110 AUCIHUIUINHE, COOTHECEHHBIX C
IJIaHUPYyeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare n3ydeHus: AMCUMILIMHBL 00YYalOIIUICS JODKEH 00Ja]aTh CICAyHOLINMU
KOMIETCHIMSIMU WM MX YacTIMH. KOMIETeHIMH ¥ MHIUKATOPBI UX JOCTHKECHUS PHBE/ICHBI B
Tabmuue 1.

Ta6auua 1 — [lepeueHb KOMIETESHIMNA M MHIUKATOPOB HX JIOCTHKCHUSI

KaTeropm{ (rpyrma) KOH 1 Ko u HaumeHoBaHME HHAUKATOpa JOCTUIKCHUS
HAanMCHOBAHHUC
KOMIICTCHIIUHU KOMIICTCHIIUA
KOMIICTCHIMN

[1K-1.3.1 3HaTH yCTPOWCTBO N
(DYHKIIMOHMPOBAHUE COBPEMEHHBIX
NH(OPMALMOHHBIX CHCTEM

I1K-1.3.2 3HaTh TpeboBaHusl, IPEABIBIIEMbIE K
UH()OPMALIMOHHBIM CHCTEMaM

ITK-1 Cnocoben I1K-1.3.3 3HaTh METO/IBI pa3paboTKH

BBIIIOJIHATH PabOTHI U
YIPaBISTh paboTamu
U [IPOEKTaMH 110

apXHUTEKTyphl HHPOPMAIIMOHHBIX CHCTEM U 6a3
JTaHHBIX
IK-1.Y.1 ymeTs aHanu3upoBath TpeOOBaHUS K

CO3/IaHHMIO, UH(OPMALIMOHHBIM CUCTEMaM, IIPOrpaMMHbIM

MoupUKaLKMU 1 cpezacTBaM H iaTgopmaM HHGPACTPYKTYPhI
IMpodeccuonanbHbIe | COMPOBOKICHUIO nH(OPMALIMOHHBIX TEXHOJIOTUH OpraHu3aLuu
KOMIIETEHIINN UH(OPMALMOHHBIX IK-1.Y.2 ymeTsb pa3pabarbiBaTh MOJEIH OU3HEC-

CHCTEM, NPOLIECCOB OPraHU3aluu

aproMarmsupyromux | I[1K-1.Y.3 ymers anantuposars 6u3Hec-

3a7a4u HPOLECCHI OPTaHU3aIMU K BO3MOKHOCTSIM

OpraHU3alMOHHOIO UHGOPMALMOHHBIX CUCTEM

YIpaBJICHUS U
OHM3HEC-TIPOIIECChI

I1K-1.Y .4 ymeTsb pa3pabaTbiBaTh apXUTEKTYPy U
6a3bl JaHHBIX HHOOPMAIIHOHHBIX CHCTEM
TIK-1.B.1 BrageTs METOAAMH U CIIOCOOAMHU
pa3paboTku Mojenel HHYOPMALUOHHBIX CUCTEM
1 OU3HEC-TIPOLIECCOB, METOIaMU pa3paboTKu
APXUTEKTYPbl HHPOPMALIMOHHBIX CHCTEM U 6a3
JIAHHBIX HH)OPMALIMOHHBIX CUCTEM

IpodeccruonanbHble
KOMIETEHIIUN

I1K-3 Cnocoben
pa3pabaThIBaTh

I1K-3.3.1 3HaTh apXUTEKTYPY U IPUHLHUIIBI
(YHKIIMOHUPOBAHUS BBIYMCIUTENBHBIX CHCTEM




KOMIIOHEHTHI U T1K-3.3.2 3HaTh TeXHOJIOTHH Pa3paboTKU 1

3JIEMEHTBI OTJIaJIKH CHCTEMHBIX IIPOrPaMMHBIX IIPOAYKTOB
HHPOPMAIIMOHHBIX [1K-3.3.3 3HaTh NPUHIMIIEI TOCTPOSHHS CETEBOTO
cUCTeM B3aUMOJICHCTBUS

CIIEIUAIILHOIO [1K-3.3.4 3HaTh OCHOBBEI COBPEMEHHBIX CHCTEM
Ha3HAuYeHUs, ynpaBieHus 0a3aMu JaHHBIX

CHUCTEMHBIX I1K-3.Y.1 ymeTb cocTaBisTh crienudpukaniuu
MIPOTrPAMMHBIX TpeboBaHMi K pa3pabaTeiBaeMoil cHcTeME

npoaykroB u cucteM | [IK-3.Y.2 ymeTs npuMeHSTh SI3BIKU

ynpasieHus 6a3aMy | IPOrpaMMHUPOBAHMS HU3KOTO U BHICOKOTO YPOBHS
JTaHHBIX [IK-3.Y.3 yMeTh NpuMeHSTh METObI ¥ IPHEMBI
OTJIaJIKH IPOTrPAMMHOT0O KO/ia

TIK-3.B.1 BnageTh HaBbIKAMH HAIIHCAHUS
HCXO/IHOTO KO/Ia TPOTPAMMHBIX IPOYKTOB ISk
LIEJICBBIX ONEPAIMOHHBIX CHCTEM Ha SI3bIKax
IIPOTPaMMHPOBAHUS HU3KOTO M BBICOKOTO YPOBHS
[1K-3.B.2 BiajgeTh TeXHOJIOTUSIMHU Pa3paboTKU 1
OTJIaJIKH CUCTEMHBIX IPOJYKTOB M 0a3 JaHHBIX

Buo npomesicymounoin ammecmayuu: 3ager,
mudd. 3ager, sk3amen (3ager, dudd. 3aug,
OK3.*¥)

Hudep.

3au.

Judd. 3au.

W .
HpI/IMe'“laHI/Ief KaHIUIATCKUH SK3aMCH

4. ConeprxaHue TUCIUILTHHBI
4.1. Pacnpenenenue TPyJOEMKOCTH AUCLUILINHEI 110 pa3zesaM U BHAaM 3aHITHH.
Paznensl, TEeMBI AUCHMIUIMHEI U UX TPYJOEMKOCTh IIPUBEAEHBI B Tabnuie 3.

Tabnuia 3 — Pa3nensl, TeMbl JUCLHMIUIMHBI, UX TPYA0EMKOCTh

2.  Mecto aucuuminHb B cTpykType OI1
JucuuruinHa MokeT 0a3MpoBaThCs HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaOIIUMHUCS
MIPU U3YYCHUH CICIYIOUINX JUCIHILIHH!
— TIporpamMmmupoBaHue Ha SI3bIKAX BHICOKOTO YPOBHSI
— OmnepanoHHbIE CUCTEMBbI
— CucremMHOE IPOrpaMMHPOBAHUE
3HaHUs, MOJyYEHHbIC TPH H3YYCHHH MaTepuaia JAHHOW JUCHMIUIMHBI, MMEIOT Kak
CaMOCTOSTEIbHOE 3HAYCHHE, TAK U MOT'YT UCHOJIb30BATHCS IPU U3YYCHHUHU APYTUX JUCLUILIINH:

— BprinyckHas kBanupHUKaOHHAS paboTa

3. OOBeM U TPYIOEMKOCTh TUCIUTIIHHBI
JlanHble 00 o0meM 00beMe TUCLHUILIMHBI, TPYAOEMKOCTH OTICIbHBIX BHIOB Y4YEOHOI
PpaboThI 10 JUCUHUILIHHE (M pacipe/ieiieHne ITON TPy JOEMKOCTH 10 CEMECTPaM) TPEACTABICHBI B
Tabnuue 2.

Tabauua 2 — O0bEM U TPYAOEMKOCTb JUCLUIIINHEL

TpyA0eMKOCTh 1O
Bun yueGHol paboThl Bcero ceMecTpam
Ne8
1 2 3

Obowan mpyooemkocms oucyuniuHol, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuyueckoii no020moeKu 34 34
Ayoumopnule 3anamus, BCETO yac. 68 68
B TOM UHCIIE:

nekuumu (J1), (vac) 34 34

npaktuyeckue/cemunapckue 3anstus  (113),

(uac)

naboparopusle padotsl (JIP), (dac) 34 34

KypcoBoi npoekt (padota) (KII, KP), (1ac)

JK3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (uac) 40 40

Pasnensl, TeMbI TUCIUIIIAHBL Jexwm | 113 (C3) |- JIP ‘ KT ‘ CPC
> (gac) (gac) (1ac) (gac) (1ac)
Cewmectp 8
Pasnen 1. [TapajuienbHble BBIYUCIUTENBHBIC IPOLIECCHI 14
U apXUTEKTYPBI
Pasnen 2 TIporpaMMHpOBaHKE MAPAILUICIBHBIX CHCTEM
5 17 20
¢ 0OMEHOM COOOIIEHHSMH C UCTIOb30BaHneM MPI
Pasnen 3. I[IporpaMMHpOBaHHUE MapajIeNbHBIX CUCTEM
o 5 17 20
¢ obmieil namsThio ¢ ucnosb3oBanueM OpenMP
Pazznen 4. TumoBble MPoOIEMBI 1 METO/IBI PEIICHHUS
NIPH OpraHU3aLMH MapaJUICIIbHBIX IPOrPAMMHBIX 5
CHCTEM
Pazznen 5. MeTozpl INIaHUPOBAaHUS U PACTIpEAeIeHHs 5
MapaJuIelIbHBIX MPOLECCOB
Hroro B cemectpe: 34 34 40
Hroro 34 0 34 0 40

4.2. CopepxaHue pa3zeioB U TeM JICKINOHHbIX 3aHATHH.
CopepxaHue pa3zeoB U TEM JICKIIMOHHBIX 3aHSATHH PUBEACHO B Tabmiuie 4.

Ta6nnua 4 — Copneprkanue pa3acyioB U TEM JICKIITMOHHOI'O IMKJIa

Howmep pazaena HasBanue u coziepkaHne pa3zelioB U TeM JICKIIMOHHBIX 3aHATHI

1 Tema 1. ®opmanbHas mozeins npouecca. OCHOBHBIE MOHSTHS M CBOICTBa
npouecca. Cucrema npoueccos. Bzaumozeiictsue mpoueccos.
OTtobpaxenue npoieccoB Ha cTpykTypy DBM. Ilpouecch B cpene
mynbTunporpamMmusix OC. IIporpaMMHO M anmnapaTHO peanu30BaHHbIE
IIpornecchl B CTpykType DBM 1 BBIYHCINTEIBHBIX KOMIUIEKCOB.

OO0MeH COOOIIeHUIMH, CHHXPOHHBII 00MEH M aCHHXPOHHBIN COOOIICHUSIMH.
Panznesy. Y nanensslit npsimoii roctyn B namsars (RDMA). Iponeccs! u
notoku B POSIX. [1apasienbHbie BEIMUCISHHS C YIPAaBICHHEM IIOTOKOM
nanHbIX (data-flow). [TotokoBble (streaming) BEIYUCICHUSL.

Tema 2. Knacesl napamnensusix BC. Crpykrypsl napamiensusix BC ¢
001IMM aipecHbIM npocTpaHcTBoM, SMP- 1 DSM-apxurtektypsl,
MYJIBTUSIIEpHBIE MUKpoTnpoueccopbl. CTpykTypsl napamiensusix BC ¢
obmeHoM coobuieHusiMu, Kiaactepasie BC, pacnpenenennsie BK.
[Toxazatenu mynpTHnponeccopubix BC u napauienbHbIX TPOrpaMMHBIX
cucreM. [Ipon3BOUTENEHOCTD, MTapaILIeIbHOE YCKOPEHHE, Y()(DEKTHBHOCTD,
Macmrabupyemoctb. 3akoH Amaana. Tesuc ['ycTaBcoHa.

2 Crern¢uxanus MPI. O6ue norarus. O6macts npumenenus. MPI:
MexaHu3M 3aIycKa U BBINONHEeHHs nporpamMM. O0macTu cBs3u U
KoMMyHHUKaropsl. O6mwme npoueaypsl MPI: Mannmanusamust, 3aBepiieHue.

3 Crenn¢ukanus OpenMP: O6mme noustus. O6iacTe NPUMEHEHHS.




Jupextussl OpenMP. JIlupeKTuBsI 17151 ONpeaesieH sl apauienbHON
obnacTy. /IMpeKTUBHI [UIsl pacTpeieICHIUs BEIYUCICHUN BHYTPH
napauIebHON 00IaCTH:

4 IIpo6aema Tynukos. Buasl TynukoB. MeToas! 60ps0bI ¢ TyUKaMH B
napaJuleTIbHbIX IPOrPaMMHBIX cHCTeMax. I{eHTpan30BaHHEIH MeTo
oOHapyxeHHs! TYNHUKOB. [lelleHTpanu30BaHHbIH METOJ 00HAPYKEHUS
TynukoB. [IpenoTspalienye TyNUKOB B HapaIeNbHBIX IPOrPaMMHBIX
cucreMax. CHHXpOHM3a1Hs JJOTHIECKOT0 BPEMEHH B MApaienbHbIX
IPOrpaMMHBIX cucTeMax. CHHXpoHU3aIHs GU3UIECKOTO BPeMEHH.

4.6. CamocTrositenbHas paboTa 00y4aroIIXCst
Bujibl caMOCTOSITENIbHON paboThl U €€ TPYJOeMKOCTb NPUBECHBI B TaduIe 7.

Tabauua 7 — Busbl caMoCTOsITeNIbHON paboThl U €€ TPYJ0EeMKOCTh

5 Pacnipenenenne cTaTHYecKUX U JUHAMUYECKUX CHCTEM IIPOIIECCOB 110
nporeccopam napamwiensHeix BC. Ctoxactuueckue Metoasl. Moaens
MYJIFTUIIOTOKOBBIX Bbuncienuii biymosa-Jleitzepcona. [InanupoBanue
MYJIBTUIIOTOKOBBIX BEIYHMCIEHUH. «JKaaHbIi MTaHMpoBIIMKY. [ImaHupoBIIMK
«3ansTeie aucThs» [InanupoBumk «IloxutuTtens paboTy.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITUS
TeMbl MPAKTHYSCKUX 3aHITHH U UX TPYA0EMKOCTh [IPUBE/ICHBI B TAOIHIE 5.

Tabnuua 5 — [IpakTH4ecKe 3aHATHS U UX TPYJIOEMKOCTh

Bun camocrosTensHOM paboThI Beero, | Cemectp 8,
4yac qac
1 2 3
M3ydeHne TeopeTHIeCcKoro MaTepuana
15 15
nucuumizsel (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Beimonuaenne pedepara (P)
[MoaroroBka K TEKyIeMy KOHTPOIIIO 15 15
yeneBaemocti (TKY)
Jomamrnee 3amanue (J3)
Konrposnbabie pabotst 3a0uankoB (KP3)
[MoaroroBka K MPOMEXYTOUHOI 10 10
atrecraimu (ITA)
Bcero: 40 40

5. Tlepeyens yueOHO-METOANIECKOTO OOECIICUCHHS
JUTS CAMOCTOSITEIBHON paboThl 00YUYArOLIUXCS IO JUCHUILTHHE (MO/IYJIIO)
V4ueOHO-METOIMYECKHE MaTepUasbl [JIsi CAaMOCTOSATEIbHOH paboThl 00YyYaIOIMXCsl yKa3aHbl B
ma. 7-11.

6. IlepedeHb MeUaTHBIX U AIEKTPOHHBIX YYEOHBIX U3TaHUN
[lepeueHp neyaTHBIX M AJIEKTPOHHBIX YYECOHBIX U3aHU IPUBEACH B Tabuuie 8.
Tabmuna 8— [lepeueHb MEYATHBIX M 3JICKTPOHHBIX y4eOHBIX M3IaHUI

Ne
Ne TeMbl IPaKTHYSCKHX DOpPMBI IPAKTHHECKHX IAHSTHI TpynoemKocTs, | pazaena
/o 3aHATHI (1ac) JIMCIMIT
JIMHBI
YueOGHbIM MIAHOM HE MPEyCMOTPEHO
4.4. JlaGopaTopHble 3aHATUS
TeMbl 1aOOPATOPHBIX 3aHATHI U UX TPYJAOEMKOCTh IPUBECHBI B TA0HIIE 6.
Tabnuua 6 — JlabopaTtopHble 3aHITHSI U UX TPYJOEMKOCTh
Ne
Ne HaumeHoBanue 1ab0paTopHBIX paboT Tpynoemxocts, | pasnena
n/n (dac) JTMCITUIT
JIMHBI
CemecTtp 8
1 PacnipeneneHnbie BEIYMUCIEHUS HAJ CTPYKTYPHBIMHU 6 2
JIAHHBIMH
2 | ©yuknun MPI st 06paboTKu NepecbUIKH AaHHBIX MEXIY 7 2
pacupeieIeHHBIMH ITPOLIECCAMU
3 | [NapayutenbHass COPTHPOBKA JAAHHBIX B PACIIPEISICHHBIX 7 2
KOMILIEKcax
4 | [lapamienbHbIe UTEPALMOHHBIC BRIYMCICHHS B 7 3
napajuiebHbIX CHCTEMax ¢ O0LIel MaMsAThIO.
PacnapasnnenuBanue onepauunii 00paboTKH BEKTOPOB
BEKTOPAMH.
5 PacnapannenuBanye BEIYUCIECHHHA B TApAIIETBHBIX 7 3
CHCTEMax ¢ 00LIeH NaMsIThIO.
Bcero 34

4.5. KypcoBoe npoeKTHpOBaHuUE/ BHIOIHEHHE KYPCOBOH pabOoThI
Y4eOHbIM MIIAHOM He MPEyCMOTPEHO

Komuuecr
BO
IK3EMILIS
poB B
udp/ Oubnmore
URL bubnunorpadpuueckas ccpuika Ke
azpec (kpome
IMEKTPOH
HBIX
IK3EMILIS
poB)
(004.4 /J1 | Jlesun, M. I1.. TlapamnensHoe MporpaMMHpOBaHKE C HCHONb30BaHUueM | 10
36) OpenMP: yue6Hoe nocobue/ M.: BUHOM. Jlaboparopus 3nanuii, 2008.
-120c.
( Pobauesckuii, A.. Omnepanuonnas cucrema UNIX: yue6HOe mocobue/ | 27

004.4(075 | A. Pobaueckuii, C. Hemutorun, O. Ctecuk. - 2-¢ uzn.. - CI16.: BXB -
)/ P 58) TletepOypr, 2008. - 635 c.: puc.. - [Ipeam. ykas.: c. 619 - 635. - Ha c.
599 - 618: I'moccapuii. - ISBN 978-5-94157-538-1: 199.00 p.

(004.451( | l'opmees, A. B. Onepaunonnsie cuctemsr: yueouuk/ A. B. Topaees. - 2- | 37
075)T'68) | e uza.. - CII6.: [IMTEP, 2006. - 415 c.: puc. - (Y4eOHHUK /7151 BY30B).




(004.451 | Heitren X. M., I1. Heiiren Ix., Yoduec /. P. Onepauponnsie cucremst. | 10

(https://msdn.microsoft.com/en-us/library/windows/desktop/bb524831(v=vs.85).aspx )

A27) OCHOBBI U IPUHLMIIBL. -3-€ u3.. -M.: bunom, 2006.-1024 c.
004.4 Kopwmen T., Jleiizepcon Y., Pusect P. Anropurmsl: [loctpoenue u 3
K66 anayims. M.: MITHMO, 2001, 960 c.

4 Intel C++ Compiler

681.3 T | Tanenbaym, DHapro. ApXUTEKTypa KOMIbIOTEpa. - 4-e m3a. - M. uap.: |3
18 ITutep, 2005. - 698 c.

8.2. IlepeueHpb HH()OPMALIHOHHO-CIIPABOYHBIX CHCTEM,UCIIONb3YEMbIX npu
OCYIIECTBICHUH 00pa30BaTEIbHOrO MPOLECCa 10 AUCLHUILIHHE

IepevyeHb HCMONB3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX CHCTEM TPEACTABICH B
Tabmue 11.

Tabauua 11— IlepeueHb HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

004 T18 | Tanenbaywm, D. PacnipeneneHHbIC CHCTEMBI : IPUHLMITBI U HAPaIUrMbl . | 12
[ep. ¢ anra. B. F'opOyskos. - CII6. : [IMTEP, 2004. - 876 c.

681.3 Tanen6aym O. CoBpeMEHHbIE OIlepallMOHHbIE CUCTEMBI -2-¢ u3a. -CI16. | 2

T18 u np.: [Turep, 2005.-1038 c.

0044 B BoeBonun, B. B. [lapaienbHble BEIYHCICHUS : y4eOHOE TTocoOue Jist 1

63 By30B / B. B. Boesoaun, Bn. B. Boesoaus. - CII16. : BXB - ITetepOypr,

2002. - XII, 608 c.

Ne ii/m HaumenoBanwue

He npeaycmotpeno

Tony6 [Ix., Ban Jloyn U. Marpuunsie Bruuciaenus. M.: Mup, 1999,
548 c.

MPI: A Message-Passing Interface Standard. Version 3.1. Message
Passing Interface Forum. June 4, 2015
http://www.mpi-forum.org/docs/mpi-3.1/mpi3 1 -report.pdf

9. MatepuanbHo-TexHIYeCKas Oa3a
CoctaB  MaTepHaNbHO-TEXHUUYECKOHl  0a3bl, HEOOXOAMMOHN I  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca Mo AUCHUILIMHE, PeCTaBieH B Tadauie 2.

Tabmmma 12 — CocraB MaTepuaIbHO-TEXHUIECKOM 0a3bl

OpenMP Application Program Interface. Version 3.0 May 2008.
http://www.openmp.org/mp-documents/spec30.pdf

Charles E. Leiserson, Harald Prokop. A Minicourse on Multithreaded
Programming. MIT Laboratory for Computer Science, 1998
https://www.researchgate.net/publication/2817427 A Minicourse on_
Multithreaded Programming

Ne HaumenoBanue cocTaBHOM yacTu Howmep ayauropun
/o MaTepUuabHO-TEXHUYEeCKOW 0a3bl (pr HEOOXOTUMOCTH )

MynpTUMenHiiHAs JIEKIMOHHAs ayAUTOPHS

2 | CneuuanusupoaHHas abopatopus «IIporpaMMHBIX cucTEM)

Maurice Herlihy, Nir Shavit. The Art of Multiprocessor Programming.
Morgan Kaufmann Publishers, 2008. 529 p.
http://coolfire.insomnia247.nl/c&mt/Herlihy,%20Shavit%20-
%20The%20art%200f%20multiprocessor%20programming.pdf

10. Ouenounsle cpencTBa LTSI MPOBEACHUS MPOMEKYTOUHOM aTTeCTAIIII
10.1. CocTtaB OLICHOYHBIX CPENCTBAIS MPOBEACHUS IPOMEKYTOUHOH aTTecTaluu
oOyJaromyxcs 110 JUCHUIUIMHE NpUBeJeH B Tabmme 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB IS TPOBEICHHUSI IPOMEKYTOUHOM aTTECTAIMU

7. TlepedeHb dIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
HH(OPMAIIMOHHO-TENIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»
TlepeueHnb INEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB HUH()OPMALHOHHO-
TEJICKOMMYHHUKAIIMOHHON ceTd  «VIHTepHeT», HEOOXOMUMBIX JUII OCBOCHHS JTHCLMILTHHBI
npuBe/icH B Tabnuie 9.

Bunx npoMexyTouHOH aTTecTalui [TepeyeHb OIIEHOYHBIX CPEICTB

DK3amMeH CnHcoK BOIIPOCOB K DK3aMEHY

Tabmuua 9 — IlepeueHb 9NEKTPOHHBIX O0Opa30BaTENbHBIX PECYPCOB HH(MOPMALMOHHO-
TEJIeKOMMYHUKAIIMOHHOU ceTtu «IHTepHeT»

URL agpec HaumenoBanue
http://parallel.ru/ Jlaboparopust ITapajuienbHbIX MHPOPMALMOHHBIX TexHonoruit Hayuno-

HCCIIE0BATENBCKOTO BEIYMCIUTENBHOTO EHTPa MOCKOBCKOTO
rocyiapcTBEHHOro yHuBepcutera nmenu M.B.JlomoHocoBa

10.2. B kadyecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIICTCHIIUH 00Yy4aroIMMHCS IIPUMEHSETCs 5-0alulbHas MIKala OLEHKH C(HOPMHPOBAHHOCTH
KOMITETEHIIMI, KOTOpasi mpuBe/icHa B Tabnuie 14. B TeueHne cemecTpa MOKET HCIIOIb30BATHCS
100-6annbHast  WKana  MOJYJIBHO-DEHTHHIOBOM  CHCTEMbl  YHHUBEpCUTETa,  IpaBUIIA
UCIIONB30BaHUSl KOTOPOH, YCTaHOBJIEHbI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabauua 14 —Kpurepun oueHKH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHIIMI

OrieHKa KOMIIETEHIN

8. IlepeueHb HHPOPMALOHHBIX TEXHOJIOTHH
8.1. Ilepeuenr mnporpaMMHOrO OOECIEUEHHs, HCIOIb3YEMOTO0 TMIPH OCYLIECTBICHUU
00pa30BaTeIpHOr0 NPOLECca MO UCIHUILIHHE.
IlepeueHsb HcnoNb3yeMoro NporpaMMHOro obecrneueHus npeacTasiex B tabmauue 10.

Tabauna 10— IlepeueHs mporpaMMHOro oOecreueHust

XapakTtepucTika c(hOpMHPOBAHHBIX KOMIIETCHIIVI
S-0authHas IIKAIA paKTep bopmp

Ne /it HaumenoBanue

1 Onepaunonnas cucrema Windows

— oOyuaromuiicss r1y0OKO M BCECTOPOHHE YCBOMJI IIPOrpaMMHBII
MaTepHa;

— YBEPEHHO, JIOTHYHO, II0CJICJOBATENIBHO U IPAMOTHO €r0 H3Jaraet;

— ONMpasCh Ha 3HAHHA OCHOBHOM M IOIOJNHUTENBHOH JIHUTEPaTypHl,
TECHO MPHBSA3BIBAECT YCBOCHHbIC HAYYHBIEC MOJIOKEHHS C IPAKTHYECKON
JIeATEIbHOCTBIO HAIIPABIICHHUS;

— yMeno 000CHOBBIBAET M apTyMEHTUPYET BBIIBUIaeMble UM HICH;

— JIeJIaeT BBIBOJIBI U O0O0OIICHHUS;

— cBOOOJIHO BIIaJieeT CUCTEMOH CHEIMATN3HPOBAHHBIX MOHATHI.

«OTJIMYHO»
«3a4TCHO»

2 Microsoft Visual Studio

3 IIporpammusii maket Microsoft MPI




BeinonHenue rio0ansHeIX Oneparyii ¢ BO3BPaTOM pe3ysbTaToB BO BCe
MIPOLIECCHI.

Ouerxa kommnere XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI
5-0asuibHas MKajIa paKtep P
— obyuaromiuiicss TBEp/I0 YCBOKJI MPOrPaMMHBIIl MaTtepuall, FpaMOTHO U
[0 CYyLIECTBY H3JIaraeT €ro, ONHMpasChb Ha 3HAHHUS OCHOBHOM
JIUTEPATYPBI;
XODOLIOY — HE JIOITyCKAaeT CYIIECTBEHHBIX HETOYHOCTE];
P — YBA3BIBACT YCBOCHHBIE 3HAHUS C NPAKTHYECKOH JAESATEIbHOCTHIO
«3AUTEHO»
HAIPaBJICHUS,
— apryMEHTHPYET HayuHbIe ITOJ0KESHUS;
— JieJIaeT BBIBOJIBI U 00OOIICHUS;
— BJIaJICET CUCTEMOH CICLMAIN3UPOBAHHbIX OHSTHH.
— 00y4aroNMIACS YCBOWIJI TOJIBKO OCHOBHOM MPOrpaMMHBIII MaTepual,
M0 CYLIECTBY H3JIaraeT ero, ONMUPasiCh Ha 3HAHHUS TOJIBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKaeT HEeCYIIECTBEHHbIC OLIMOKU U HETOYHOCTH;
«yJIOBIICTBOPHTEIILHO N
— HCTIBITBIBACT 3aTPYAHEHHs B HPAKTHYECKOM NPUMEHEHHH 3HAHHI
«3AUTEHO»
HAIpaBJICHUS;
— c1ab0 apryMEHTUPYET Hay4HBIC ITOJIOKEHHS;
— 3aTpyAHsIeTCs B hOPMYIMPOBAHUY BBIBOIOB U 0000IICHNIA;
— YaCTHUYHO BJI3JICET CUCTEMOH CIELMATU3UPOBAHHBIX MOHITHH.
— oOyyaronuiicss He YCBOMJ 3HAYMTEIbHOH 4YacTH INPOrpaMMHOIO
Marepuana;
— JIOIyCKaeT  CyLIeCTBEHHbIe  OMMOKM M HETOYHOCTH  IIPU
«HEY/IOBIICTBOPHTEIILHOY ;
HE 3ATTCHOY paccMoTpeHuH pobIieM B KOHKPETHOM HallpaBJICHHH;
— HUCTIBITBIBAET TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHI;
— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE MTOJIOMKECHHS;
— He (hOPMYIUPYET BBIBOAOB M 0000IICHHUIA.

10.3. TunoBble KOHTPOJIBHBIC 3aJaHHS MIIX HHbBIE MAaTEPHAIIBL.
Bomnpocs! (3agaun) 1uist 9K3aMeHa peacTaBIeHbl B Tabmuie 15.

Tabnuua 15 — Borpocs! (3a1a4mn) Aist 9K3aMeHa

Ne i/

Ilepedenp BompocoB (3a1a4) [Uis 9K3aMeHa

YueGHBIM IUIaHOM HE MPETYCMOTPEHO

Bomnpocs! (3agaun) muist 3auera / qud¢. 3adera npeacTaBieHsl B Tabnuie 16.

Tabnuma 16 — Bom

ochl (3aaun) st 3auera / qud¢. 3auera

Ne /it

[lepeyenpb Bonpocos (3ama4) yis 3a4era / nudd. 3aueTa

—_

Brruncaurensuslie nponeccel. @opmanbHasi Mmogenb. CBolCTBa mpoiiecca.

[\S)

Cucrema nporeccoB. HezaBucumele mporeccel. Bzaumoneiictsue
POLIECCOB.

IMoka3arenu napamiensbHbix BC u BbrunciaeHuit

Knaccsl mapamiensaeix BC

CHHXpOHHAsI M aCHHXPOHHasi OpraHusanus ooMena cooduieHusMu. RDMA.

MPI: Cranpapt MPI. O6uue nousitusi. O01acTu CBSI3M M KOMMYHHKATOPbI.

Oo6uwe npoueaypsl MPI: Mannmanusanus, 3aBepiieHue.

[N EN | Fo N [V, | ¥ SNY LUV}

O6muwme nporueaypst MPI: Onpenenerne o01iero 4ucia mapanieabHbIX
nporeccos B rpynne. OnpesiesieHle HoMepa npolecca B rpyIie.

O

MPI: Tlpuem/nepenaya cooOLICHUIT MEKAY OTACIBHBIMHU MPOLIECCAMH.

MPI: I'pynmnoBsie (KOJUIEKTHBHBIE) B3aUMOieiicTBHs. Pacchuika 1enoro
coobmmenus nponeccaM. COOpKa JaHHBIX OT MPOLIECCOB.

11

MPI: I'pynnoBble (KoJIeKTHBHBIE) B3auMoaeiicTBust: Paccbuika yacreit
coobmenns nporeccam. COopka yacteld COOOIIEHUs ¢ TPOIECCOB.

12

MPI: ®ynkiuu noanepKKu pacnpeneneHHbIX onepauuii: Boinonnenue
r100abHBIX ONEPAlUi ¢ BO3BPATOM Pe3yJIbTaToOB B IIaBHBIH Mpolecc.

13 MPI: CuHXpOHHU3aLus POIIECCOB.

14 MPI: BupTyanusauus TOMOJI0TUY.

15 IIporpammupoBanne MBC c obmieii mamsrteto. [Ipoueccsl n motoku B
POSIX

16 OpenMP: O6mmue nousitus. O61acTh NPUMEHEHUSI.

17 Jupextussl OpenMP: JIlupeKTUBbI 1715 ONPeeNeHns apajienbHOM
obsacTu.

18 OpenMP: JIupeKTHBEI 15 pacipe/ieleHns] BBIYUCIEHHI BHYTPU
napauiensHoit oonactu: J{upexrusa for.

19 OpenMP: [lupeKxTHBbI 17151 pacripe/ieNeHus! BHIYUCICHUI BHYTPU
napaJulenbHoi obnactu: JIupektusa sections. JlupexTusa single.

20 OpenMP: [IupeKxTHBbI 17151 pacripe/ieNeHus BHIYUCICHUI BHYTPH
napajulenbHol obnactu: O0benuHeHne nupekTuB parallel u for (sections).

21 IIpo6nema TynuKoB B napajulelibHBIX IIPOrpaMMHBIX cUcTeMax. Bubt
TYNMKOB. MeTozibl 00pbOBI C TYyNMKaMH B NapajuieIbHbIX IPOrPAMMHBIX
CHCTEMaX.

22 IenTpanu3oBaHHbIit METO] OOHAPYKEHHSI TYIHKOB B apalIe/IbHBIX
TIPOTPAMMHBIX CHCTEMaX

23 JlenieHTpanu30BaHHbIA METO] OOHAPYKEHUS TYIIMKOB B ApaJlIeNbHbIX
TIPOTPAMMHBIX CHCTEMaX

24 IIpenoTBpamnieHne TYNNKOB B MapaUICJIbHBIX IIPOrPAMMHBIX CUCTEMAx

25 CHHXpOHHM3AIMS JIOTHYECKOTO BPEMEHH B ITapAJUICIIbHBIX TPOTrPAMMHBIX
cucTeMax

26 CuHxpoHu3anus GU3n9IecKOro BpeMEHH B MapajjIeIbHBIX TPOrPAMMHBIX
cUCTeMax

27 Pacnpenenenue mpoiieccoB o nporeccopaM. Kputepun 1 Hoaxosl.
Pacripesienienye cTaTHYeCKOi CUCTEMbI IIPOLIECCOB.

28 Pacnipenienenue npoweccos 1o npoueccopam. LieHTpann3zoBaHHbIH METO
“Up-Down”

29 Pacrnipesienenue npoueccos 1o npoueccopam. Mepapxudeckuil alropuT™.

30 Pacnipenienenue npoueccos 1o npoueccopaM. CTOXacTHYECKHE alrOpUTMBL.

31 DopmMaibHbIe MOJIENHU MAPAILIEIbHBIX BBIYUCICHUH.

32 Mogenb MyJIbTHIIOTOKOBBIX BbluuciieHui biaymoBa-Jleiizepcona.

33 [InanupoBanue MyJbTHIIOTOKOBBIX BbIUMCIIEHUH. «OKaaHbIH MIaHUPOBILUKY»

34 [InanupoBanue MyJbTHIIOTOKOBBIX BbruucieHui. Ilnannposuuk «3aHsaTeie
JIMCTBSI»

35 [InanupoBanue MyJIbTHIIOTOKOBBIX BbIUMCIICHUH. [T1aHupoBIIMK
«Iloxururens pabor»

36 Omnpenenenne o0IIEro YKCIIa NapaieIbHbIX IPOLECCOB B IPyIIIIE.

37 Ompezienenne HoMepa npoiecca B rpymnie. MPI

38 TIpuem/nepenada cOOOIIEHUH MEXKTY OTCIbHBIMHU MPOLIECCAMH.

39 OnHoBpeMeHHas nepeada v pueM cOOOILEHHs MEXIY OTASIbHBIMU
MpoLIeCCaMH.

40 CHHXPOHU3ALHS TIPOLIECCOB.

41 IporpamMmupoBaHue ¢ JUPEKTUBOH for

42 IIporpammupoBaHue ¢ AMPEKTUBOH sections

43 IIporpammupoBaHue ¢ TUPEKTUBOH single.

44 Oo0beanneHue nupexTus parallel u for (sections).

45 IIpuMeHeHne TUPEeKTUB CHHXPOHU3ALUH.




46 [IpenoTBpaiieHye TYIUKOB B IEHTPAIU30BAHHBIX MapalIeIbHbIX
IIPOTPaMMHBIX CHCTEMaX.

47 HpCHOTBpaH_[CHPle TYINUKOB B pacCIpeCIICHHBIX IapajuIC/IbHbIX
IIpOrpaMMHBIX CUCTEMaAX.

48 CPIHXpOHPISaI_II/IH JIOTHYE€CKOI'o BpEMCHHU B IapaJUICJIbHBIX IIPOIrPpaMMHBIX
CHUCTEMAX

IlepeyeHp TeM Juisi KypCOBOTO IPOEKTHPOBAHMS/BBIOIHCHHS KypCOBOM pabOThI
npeacTaBieHbl B Tabuie 17.
Tabnuua 17 — [lepeueHp TeM Uil KYpCOBOTO MPOSKTHPOBAHUS/BBIIIOIHEHHUS] KYPCOBOW paboThI

No /i IpumepHsIil HepeyeHb TeM IS KypCOBOTO NPOEKTUPOBAHUSI/BBIOTHEHHUS
- KypcoBoii paboTl

VYuyeOGHBIM IUIAaHOM HE MPEeyCMOTPEHO

Bonpocsl s mpoBeneHWs INPOMEXKYTOYHOH AaTTECTAllMd B BHAE TECTUPOBAHUS
mpejcTaBieHsl B Tabuie 18.

Tabmuma 18 — [IpumepHsIii IepeyeHb BOIIPOCOB LISl TECTOB

Ne n/n [TpuMepHBIil epedeHb BOIPOCOB A1 TECTOB

He npexycmorpeHo

IlepeyeHb TeM KOHTPOJNBHBIX PabOT MO IUCLMIUIMHE OOYYaloIMXcs 3a04HOM (opMbl
00y4eHus, IpeIcTaBIeHbl B Tabuuie 19.

Tabmuma 19 — [lepeueHb KOHTPOIBHBIX padboT

Ne n/n [lepeueHb KOHTPOIBHBIX PadOT

He npenycmotpeHo

10.4. Metonuyecknue  Marepuaibl,  ONpPEACTSAIONAE  HPOUEAYpPHl  OLECHHBAHUS
HHIUKATOPOB, XapaKTepU3YIOIIUX dTamnbl (OPMHUPOBAHMS KOMIETCHLHMH, colepxarcs B
JIOKAIBbHBIX HOpPMAaTUBHBIX akrax [ YAII, permaMeHTHpyommx MHOPSJOK M HPOLERYPY
MPOBEJICHUSI TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOYHON aTTECTALMU O0YYarOIINXCS
T'YAIL

11. Meroauueckue yKa3zaHus Ui 00yYarOIHXCsI 0 OCBOCHUIO TUCIUTLIHHBI

11.1. Meroguueckne yka3zaHHs /I OOy4aroIIMXCS II0 OCBOSHHIO JIEKIIHOHHOTO
MaTepuana

OCHOBHOE Ha3HAUCHHE JICKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riy0OKOoe W SICHOE H3IIOKeHHe yueOHOro marepuana. HasHaueHwe COBPEMEHHOH ICKIUH B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(POPMAIMIO [0 TEME, a B OCBOCHHU
(yHIaMECHTABHBIX MPOOJIEM JUCHUIUIMHBL, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHIIHMX
JMOCTHKEHHI HAyYHOW MBICIH. B y4eOHOM mporecce JIEKIHs BBITOIHIET METOM0IOTHUECKYHO,
OpraHU3alMOHHYI0 U MH(GOPMAIMOHHYI0 (YHKIMHU. JIeKIus pacKpbIBaeT MOHATHHHBIN anmapat
KOHKpETHOW o00nacTé 3HaHWs, €€ MpOoOJIEeMBl, JaeT MeIbHOE MPEICTaBICHHE O IUCIUILINHE,
MMOKAa3bIBACT B3aUMOCBSI3b C JPYTHMHU TUCLUILIMHAMU.

IlnanupyemMble pe3ysIbTaThl IPYU OCBOSHUU 00YYAIIUMUCS JCKIIMOHHOIO MaTepHaa:

— TOJYyYCHHE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX OIPEIesieTCs IeJI€BOM YCTAaHOBKOM K Ka)KI0H KOHKPETHOH TeMe;

— MOJyYeHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPETIOIaBaTeIIeM;

— pasBuTHEe NOPO(ECCHOHATBLHO-ICIOBBIX  Ka4yecTB, JIIOOBM K MNPEAMETY |
CaMOCTOSTEIIFHOTO TBOPYECKOTO MBIIUICHHS.

— MOsBJICHHE HEOOXOJMMOI0 HHTEpeca, HEOOXO0AUMOTO JJIsi CAMOCTOSITEIILHOM PaboThI;

— TMOJNydYeHHe 3HAHUKH O COBPEMEHHOM YPOBHE Da3BUTHsS HAyKH W TCXHUKH H O
MIPOTHO3€ UX Pa3BUTHs HA OJMKANILINE TOMIBI;

— HAY4YUTbCS METOAMYECKH 00pabaThiBaTh MaTepHan (BBLACIATH TJIABHBIC MBICIH U
MOJIOXKEHHS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, MOBTOPATH HMX B  PA3IMYHBIX
(opmynupoBkax);

— MOJyYeHHEe TOYHOTO MOHMMAHHUS BCEX HEOOXOJAMMBIX TEPMUHOB U TMTOHSTHH.

JlexMOHHBI MaTepuad MOXET CONPOBOXKAATHCS JIEMOHCTpaled ClaioB U
UCIIOJIL30BAHMEM PA3JaTOYHOr0 Marepualia IMpH [POBEICHUU KOPOTKHMX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIbHBIX TEMATHK T10 JUCIHIUIAHE.

11.2. Meroauueckue yka3aHUs Ui OOy4YaroOLIMXCSl MO BBIIOJHEHHIO J1abOpaTOPHBIX
pabor

B xozme BBINONMHEHWs JIaOOPATOPHBIX PabOT OOydYaroIMiics MOKCH YIIYyOUTh H
3aKpENMTh 3HAHUS, IPAKTUYCCKHUE HABBIKH, OBIANCTh COBPEMCHHON METOAUKOM M TEXHHKOM
IKCIIEPUMEHTa B COOTBETCTBHUM C KBAIM(MKALMOHHON XapaKTePUCTUKOH oOydaromierocs.
BrinosnHeHHe 1a00paTOPHBIX PaboT COCTOMT M3 IKCHEPHMEHTAIBHO-IPAKTUYECKOM, pacueTHoO-
AHAIMTHYECKON YacTe U KOHTPOJIBHBIX MEPOIPUSTHIHA.

BeinonHenue 1a00paTopHbIX paboT 00y4aroUMMCs SIBISIETCS HEOThEMJIEMOW YacThiO
U3y4YCHHS JUCHUIUIMHBL, ONpeAeNiieMOd y4eOHBIM IUIAHOM, M OTHOCHTCS K CpEICTBaM,
00eCeuYnBAIOIINM PELICHHE CIISTYIOIMX OCHOBHBIX 3a1a4 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCJIEIOBAaHMS IIPOLIECCOB, SBICHUH U  OOBEKTOB,
n3y4aeMbIX B PaMKax JAQHHOH AMCLUIIINHBL

— 3aKpeIUIeHHe, Pa3BUTHE M JETaIM3allUs TEOPETHYECKMX 3HAHMH, MOJYYCHHBIX Ha
JIEKLHAX;

— INOJy4YeHHe HOBOH MH(OPMAIMH MO U3y4aeMOH JTUCLUILIMHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSATENBHOH  paboThl ¢ J1a0OpaTOpHBIM
000pyn0BaHHEM U NIPUOOPAMHU.

3ananue U TpeOOBaHMUS K MPOBEICHUIO Ja00PaTOPHBIX PaboT
Tporecchl: BHE 3aBUCHMOCTH OT KOJHMYECTBA MPOLECCOB B 3aJaHHUU MpOrpaMma J0JDKHA

paboTath KOPPEeKTHO Ha JIO0OM dHCIE MPOIEeccoB. I1l0A TEPMHHOM «KOPPEKTHO»
[OIpa3yMeBacTCs:

— BeizaBaTe OAMHAKOBBII PE3yNbTAT B 33/1a4ax, [JIC OT YHCIa IPOLECCOB HE 3aBUCHT
MaTeMaTHYECKHil Pe3yIbTaT BHIYUCICHHUIT (TIepBast, YacTh 3aJaHUi BTOPOI U TPETbs
nabopatopHsie paboThI).

— BelmaBaTh  pasnuuHBle, HO IpaBHIBHBIE pe3yIbTaThl B  3ajadax, IJe
MaTeMaTHYeCKHi Pe3yJIbTaT 3aBHCHT OT YHC/IA MPOLECCOB (HANPHUMEpP — YacTh
3a1a4 2 1abopaTopHOI paboThl).

BBIUnCIICHHA: HCIIONB30BAHUE DPACHPEIENCHHBIX BBIYHCICHHI JOJDKHO PAcCIpeeisiTh
Harpy3Ky M COKpAllaTb BPeMs BBIMOJHEHUs 3a7adul, a HE YBEIMYMUBATH BPEMS M KOJIHYECTBO
BBIYHCIICHUII OTHOCHUTEJIBHO OJJHO3aJa4HOr0 BHINOJIHEHUs. Hampumep:

— Ecnu BekTop HO/DKEH OBITH MEpefaH OT OJHOrO HpoLecca JPYTHM HpoLeccaM, TO
3TOT BEKTOP HYXKHO CO3/1aBaTh TOJIILKO B TOM IIpOIiecCe, KOTOPBIH OyAEeT pacchliaTh
JaHHbIC, a HE BO BCEX.

KoMMyHHKAIMH: TaK KakK BBIYUCIUTEIN (TPOLECCHI, MPOLIECCOPbI MU BBIYUCIUTEIIBHBIC
MAIMHBL, KOTOPBIC PEATM3yIOT BBIYMCICHHS) 3aBEOOMO OBICTpee, 4YeM KOMMYHHKAIUH,
CIICZIOBATENbHO, IMepeJadya OaHHBIX MEKIY MNPOLECCOPAMH [O/DKHA OBITh MHUHHMAIbHO
HeoOxoaumon. Hanpumep:

— Ecnu mpu copTHpOBKE MAaTpHIBI OTACIBHBIC NPOLECCH JOJMKHBI COPTHPOBATH
OTHCNBHBIE CTONOIBI (CTPOKH), TO HE CIEAyeT IepeaBaTh MPOIECCaM BCIO



Mmarpuny. IlepenaBaTh clieqyeT HEHNOCPEACTBEHHO CTPOKH, KOTOpbie OyayT
OTCOPTHPOBAHBI.

— Ocobenno He crouT wucmnonab3oBaTh meton AllToAll mnst TpancmorupoBaHuUs
MaTpHil.

3aganus A J1aGopaToOpHBIX padoT
JlaGoparopHast pabota Nel. PacripesieneHHbIe BEIYMCIICHUS] Hal CTPYKTYPHBIMU JAHHBIMH.
3amanue: Ilepecnate BekTop, pasmepHoctH M, N mpomeccam, HCIONB3YS Pa3IUdHBIC
BUJIBI CBSI3H MEXJ1y POLIECCaMU. DJIEMEHTBI BEKTOPA 3aJIal0TCs IPOU3BOJILHO. DIIEMEHTBI
BEKTOpa IEPEChUIaMOr0 U MPUHATOTO BEKTOPA, a TAK)KE BPEMs BBIIIOJHEHUS JOJDKHBI
OBbITh BBIBEJICHBI HA IKPaH.
JlabopatopHast pabora Ne2. ®yukumu MPI s 00paGOTKM MHEpeChUIKH AaHHBIX MEXKAY
pacrpeeneHHbIMU TPOLECCAMH.
3amanue: CreHepupoBaTh B KaXAoM u3 N MpoIeccoB BEKTOp uucen. PasmepHOCTH
BekTopa — M. IIpousBecTH NOZ/1E€MEHTHYI0 00pabOTKYy BCEX BEKTOPOB M IIOMECTHTh
pe3ylbTHpYyIomuil BEKTOp B KakoM-1ubo mpouecce. B pabore ucnonb3oBath cpenctsa
MPI 15t opraHuzanuy pacrpeieleHHbIX BEIUUCICHUMH.
JlaboparopHass pabora Ne3. IlapamnenbHass ~ COPTUPOBKA JaHHBIX B paclpeelIeHHbIX
KOMILIEKCaXx.
Bananue: [Ipow3BecTH COPTUPOBKY 3JEMEHTOB B CTONOLAX (MM CTPOKAX) MAaTPHILIBI
pasmepHoctTn  N*M, ¢ HCHOJB30BAaHMEM pACHPEJEIEHUS BBIYUCICHUH  MEXIy
nporeccamu cpeactsamu MPI.
3ameuanue: [Iporpamma nomkHa padoTaTh KOPPEKTHO Ha JI00OM  KOJMYECTBE
rponeccoB. Marpuiia Ipy TOM HE JOJKHA MEHSTh CBOH Pa3MEpHI.
Jlabopatopuast pabora Ned. IlapasuienbHble WTCPAMOHHBIC BBIYMCICHUS B MMapajUICIbHBIX
cucremMax ¢ odueit naMaTeio. Pacnapaienupanue onepanuii 00pabOTKM BEKTOPOB BEKTOPaMHU.
Peanm3oBath M pacnapauienuts ¢ nomompio TexHoimorun OpenMP  pasmuunsie
olepaluu HaJl BEKTOpaMu pa3mMepHocTH N.
JlabopatopHast pabora Ne5. PacmapaiienuBaHue BBIYMCICHUI B MapajyieibHBIX CHCTEMax C
001Iel TaMsThIO.
PeanuszoBate u pacmapamnenuTs ¢ nomompbio OpenMP anroputMbel THIOBBIX 3aj1ad
00paboTku nH(GOpMaLUH (33124 ONPENIEISIOTCS BAPUAHTOM 3a[aHHs).

BapI/IaHTBI UHANBUAYAJIBHBIX SaHaHI/Iﬁ Ha J'[a60paT0pHLIC paGOTLI BbIIACT
IpenojaBareiib.

Crpykrypa u ¢hopma oTdeTa 0 1a00paTOpHOi padorte
— 3ananue.

— Tekcr nporpaMmsl.

— PesynbraT paboThI MPOrpamMmel.

— BrBoasr

Tpeb6oBanus k oopmiIeHHIO OTYETa 0 JabOpaTopHO pabore

Otuer o maboparopHoit pabore OGOpPMISETCS B COOTBETCTBHH C TPeOOBAHUSIMHU
odopmiieHnu otaetoB 0 HUP, KypcoBbIX U JUIIIOMHBIX MPOEKTOB cieayeT nonb3oBatsest [OCT
7.32-2001 uznanus 2008 roxa (http://guap.ru/guap/standart/obl_main.shtml )

Otuer 0OopMIISIETCS B 3JIEKTPOHHOM M OyMa)XHOM BHJIC.

11.3. Meroauueckue yka3zaHust JUisi 00YYarOIMXCs O MPOXOXKICHUIO CAMOCTOSTEILHON
padoTsI

B xozie BBINOJHEHUSI CAaMOCTOSITENILHON paboThl, 00y4aromuiicsi BBIIOIHSAET paboTy Mo
3a[aHHI0 M TIPH METOANYECKOM PYKOBOJACTBE MPENOAaBaTeisi, HO 6e3 ero HEmocpeICTBEHHOrO
y4acTusi.

st oOyuaromuxcs Mo 3a04HOM (hopme OOydYeHHs, CaMOCTOsITeNbHas paboTa MOXKeT
BKJIFOUYATh B ce0sl KOHTPOJIBbHYIO padoTy.

B mporecce BBINOIHCHHUS CaMOCTOSATENBHOH paboThl, y obyuaromerocst Gopmupyercs
enecooOpasHoe IaHUPOBaHUE Paboyero BPEMEHH, KOTOPOE TO3BOMISET MM Pa3BUBATh yMEHHUS
1 HAaBBIKM B YCBOCHHH W CHCTEMATH3aLMH NPHOOPETaeMbIX 3HAHHUI, 00ECIEYnBACT BBHICOKHI
YPOBEHb YCIIEBaeMOCTH B MEPHOJ OOy4YEHHs, [IOMOraeT IOJYyYHTh HABBIKUA ITOBBIIICHUS
po(eCCHOHANTBEHOTO YPOBHSI.

MeToiMueCKUMH ~ MaTepuajaMH,  HAlpaBiSIOM[MMH  CAaMOCTOSTENIbHYI0  pabory
00Y4aIOLIUXCS SBIISFOTCS:

—  y4eOHO-METOANYESCKUI MaTepual N0 JUCUHUILINHE;

— METOJMYECKHEe YKa3aHHS I10 BBIMOJHEHHIO KOHTPOJIBbHBIX paboT (isi 00ydYarommxcst
10 3209HOU (opMe 00yUCHHS).

11.4. Meronuveckrne yKazaHus Ui OOYyYaroIIUXCS IO TIPOXOXICHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJNB YCHEBaEMOCTH IpPEIyCMaTpUBacT KOHTPOJb KadyecTBa 3HAHUM
o0yJarommxcs, OCyIIECTBISEMOr0 B TEUCHHUE CEMECTpa C IIEIbI0 OICHUBAHUS XO/a OCBOCHUS
JIACIUITIMHBL.

11.5. Meroauueckue yka3aHusl Ui OOYYarONMXCS 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTALMN.

IMpomexyrounast ~ arrecrauusi  OOy4YalOIIMXCS  MPEAyCMAaTPHBAeT  OLICHUBAHHE
MPOMEXYTOYHBIX ¥ OKOHYATENBHBIX Pe3yJbTaToOB 00y4deHHs 10 aucuuiuinHe. OHa BKIIIOYAeT B
ceost:

— 1uddepeHIUpOBaHHbId  3a4eT — 93T0 (opMa OLEHKH 3HAHMH, MOJYYEHHBIX
00y4aromuMes IPU U3YYCHUH JTUCLMIUTHHBI, TIPH BBITOJIHEHHH KYPCOBBIX MPOCKTOB, KypPCOBBIX
paboT, HayYHO-MCCIIEIOBATENCKUX PA0OT U MPOXOXKIACHUHU MPAKTUK C ATTECTALMOHHOM OLEHKOM
«OTJIINYHON, «XOPOILO», «YIOBIECTBOPUTEIBLHO», «HEYIOBICTBOPUTEILHOY.



JIuct BHeceHUs n3MEHEHHH B pab0ouyt0 NPOrpaMMy JHCUUILIMHbBL

Jlata BHECeHUs
M3MEHEHHH U
JIOTIOJTHEHHUH.

ITonmuce BHECTIETO
HM3MEHCHHS

ConepxaHre U3MEHCHUH U IOTIOTHEHU#T

Jara u Ne

MPOTOKONA
3acelaHus
Kagenpsl

IToamuce
3aB.
kadempoit




