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AHHOTALUSA

Jucuunnuna «[lapajuiensHble M pacpesieNieHHble BbIYUCICHHUS» BXOAUT B BapHaTHUBHYIO
gacTh 00pa30BaTEIbHOM IPOrpaMMBbl IOJATrOTOBKH OOydaromuxcs mo creruansHocTH «09.05.01
«[IpumeHeHne W OKCIUTyaTalusi ABTOMATH3MPOBAHHBIX CHUCTEM CIHELHAIbHOTO Ha3HAUYCHUS»
HAIPaBJIEHHOCTb «ABTOMATU3HPOBAHHbIE CUCTEMbl O0OpPAOOTKM HMH(OPMALMU U YHPABICHUS.
JucnuminHa peanusyercs kadenpoit Nel4.

JlucuuminHa HaueneHa Ha (JOPMHUPOBAHKE y BBITYCKHHUKA

PO eCCHOHATBHBIX KOMICTEHIINIL:

IMK-21 «cmocoOHOCTh cO37aBaTh M NPUMEHSITh MAaTEeMaTHYECKHE MOJEIH OOBEKTOB M
MIPOIIECCOB, BEIOMPATh METO/IbI MX MCCIIEIOBAHUS M Pa3padaThIBaTh aJITOPUTMBI X PEATU3ALIN).

ConepxaHue MUCHMIUIMHBI OXBaTBHIBAET KpPYr BOIMPOCOB, CBSI3aHHBIX C MPUHIUIIAM
OpraHU3alyK U IPOrPaMMHUPOBAHHMS TaPAJUICIbHBIX BBIUMCICHUI Ha BBIYMCIHMTEIBHBIX CPEICTBAX
pa3sHOro Kiacca — OT MHOTOSICPHBIX MPOLECCOPOB, KIACTEPHBIX BBIYUCIUTEIBHBIX CHCTEM,
BCTPOCHHBIX  MynbTUOpoleccopHbix BC 10 pacmpefeneHHbIX — MYJBTHIIPOLIECCOPHBIX
BBIYHMCIIUTEIBHBIX KOMIUIEKCOB, METO/IOB MX NPHUMEHEHHsS B MH(POPMALMOHHBIX M YIPABISIOMINX
CHCTEMaXx.

[penoaaBanye QUCHHUIUIMHBI IPEAYCMATPUBACT clieayroume GopMbl OpraHu3alii yaeOHOro
rpolriecca: JIEKIUH, J1abopaTopHbIe Pa0OTHI, NMPAKTUYECKHE 3aHSATHS, CaMOCTOsTEIbHas pabora
CTy/ICHTA.

[IporpaMmoii IUCIMIIMHBI TNPEIyCMOTPEHBI CIEAYIOIIME BHABI KOHTPOJS: TEKYLIMH
KOHTPOJIb YCIIEBAGMOCTH, IIPOMEXYTOUHAs aTTecTanus B popMe 3auera.

O061m1ast TPYA0EeMKOCTh OCBOCHHSI JUCIIUIIMHBI COCTABIISICT 2 3aUSTHBIX SAUHMUIIBI, 72 Yaca.
S13bIK 00yUECHHS 110 JUCHUITIMHE «PYCCKHID).

1. TlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHS MO AUCHUITIUHE

1.1. Heau npenogaBaHusi JTUCUUIIMHBI

Henpto mucuuruinbbl  «llapaiuiesbHble ¥ pacrpe/ielieHHbIe BBIYMCICHUS)  SIBISICTCS
00y4eHHE CTYJCHTOB NPHHIMIIAM OPraHU3aLHK U IPOrPaMMHUPOBAHHS MaPAJUICIIbHBIX BBIYUCICHUI
Ha BBIYUCIMTEIbHBIX CPEJCTBAX PA3HOTO KJacca — OT MHOTOSEPHBIX HPOLECCOPOB, KIACTEPHBIX
BBIYHCIHUTEIBHBIX CHCTEM, BCTPOCHHBIX MyJbTHIpOLEecCOpHbIXx BC 10  pacmpeesieHHbIX
MYJIBTUIPOLICCCOPHBIX ~ BBIYUCIMTEIBHBIX ~ KOMIUICKCOB, METOAOB  HMX  IIPUMCHEHHS B
NH(OPMALIMOHHBIX U YIPABIISIONIMX CUCTEMaX.

W3yuenne HACTOSIICH NUCUUILIMHBI HEOOX0AMMO Uil 2 (PEeKTHBHON paboThI CIEHAICTA
Ha BCEX JTamax »>KHU3HEHHOTO IMKIa CHCTeM O0paboTku wuHGOPMAIMA | YMOPaBICHHS B
COBPEMEHHBIX TEXHHYECKUX CUCTEMAX.

Jucuumnna «[lapajuienbHble W paclpelesieHHble BBIYUCICHHS) IepeHa3HadeHa s
MOJyYEHHs CTYJCHTAMH HEOOXOIMMBIX W HAaBBIKOB B 00macTu 3()(HEeKTHBHOrO MpUMEHEHHS
MEPCHEKTUBHBIX CPE/ICTB BBHIYMCIUTEIILHON TEXHHUKH, KOTOPHIC BCE CTAHOBSITCS IMapajuIC/IbHBIMU
pacrpe/eieHHbIMU BEIMUCIUTEIbHBIMU IUIAT(HOPMAMHL.

1.2. IlepeyeHb MIAHUPYEMBIX Pe3yJIHLTATOB 00yYeHHsI M0 TMCHUILIINHE, COOTHECEHHDIX €
IUIAHUPYeMbIMH pe3yabTaTtamu ocBoenusi OI1
B pesymbraTe OCBOEHMS JUMCUMIUIMHBI OOYYAIOIIMHCS JODKEH 001afaTh  CleAyIOIUMU
KOMIICTCHIIUSIMU:
IMK-21 «crmocoOGHOCTh CO3AaBaTh W MPUMEHSITh MAaTEMATHYECKHE MOJETH 00BEKTOB U MPOIECCOB,
BBIOMPATh METO/IbI UX UCCIIEA0BAHUS U Pa3padaThIBaTh AITOPUTMbI UX PEATH3ALIMN».
3Hath
— OCHOBBI TEOPHH W METOJOB OPraHU3alM{ MapaJUIC/IbHBIX MPOrPAMMHBIX KOMILIEKCOB JIs
00paboTky MHGOOPMALMH U YITPABICHHS
— LEJIOCTHOE MpEJACTaBIeHHE 00 apXUTEKType MapaiejbHbIX BBIYUCIUTEIBHBIX CHCTEM H
KOMILIEKCOB, HEOOXOAMMOE AJI MOCTPOSHUS U KCILUTyaTallMU NPUKIAIHBIX IPOrPAMMHBIX
CHCTEM C napajuienbHoi 00paboTkoi nHdopmanuu
— COBPEMEHHBIC A3BIKH M METO/IbI MApaLIeIbHOrO IPOrPaMMHUPOBAHHS
Ymers
— OPUMEHSTh METOJOB OpraHH3alMd MapajUleNIbHBIX [POrPAMMHBIX  KOMIUIEKCOB IS
[IPOrpaMMHUPOBAHUSI 337134 00pabOTKK HHGOPMAIMK U YIIPABICHHUS
— COOTHOCHTH METOJBl U QITOPUTMBI PEIICHUS 3aJa4 C apXUTEKTYpOH MapauIelIbHBbIX
BBIYNCIIMTEIBHBIX CHCTEM U KOMIUICKCOB
— OPUMEHATH SI3bIKH M METOJbl MNapajuIeIbHOTO IPOrpaMMHUpOBaHust A1 dGPEeKTHBHOrO
pelIeHuns 3a/1a4 Ha OTEYECTBEHHBIX U 3apYOEKHBIX BBIYUCIUTENBHBIX IATPOpMAx
BJIaJICTh HABBIKAMH
— NPaKTUYECKUMH HABBIKAMH IIPOrPAMMHPOBAHHS TTapaUIeIbHBIX TIPOrPAMMHBIX KOMILIEKCOB C
HCIIONIB30BaHNEM OOMeHa coo0mIebHuit, ¢ paboToit Hajg oOIIedl MaMATHIO M THIIOBBIX
MPOrPaMMHBIX MHTEP(EHCOB UX peah3aliu
— IPOrpaMMHUPOBAHUS TAPAIUICIILHBIX BHIYMCIUTENIBHBIX TIaTHOPM
— WCTOJIb30BAaHKSI JOCTHKCHHH OTEUECTBEHHOW U 3apy0CKHOW HAYKH © TEXHOJIOTHH
NpOrpaMMHUPOBAHUsL UIsl PELICHHS] MPAaKTUYECKUX 3a/ad B HHTEpecax POCCHUICKON
MPOMBIIUICHHOCTH
UMETb OIBIT IeATeIbHOCTH
— NPOrPaMMHUPOBAHUsI NMPUKIATHBIX 3a4ad Ha HapaJUIeNbHBIX BBIYMCIUTENIBHBIX CHCTEMax H
pacnpeneneHHbIX KOMIUIeKcax
— IPOrpaMMHUPOBAHUS NPUKIAAHBIX 33124 Ha MapajiebHbIX BEIYUCIUTEIBHBIX CTPYKTYpax
— [0 M3YYCHUIO HOBBIX [OCTIDKEHHMH OTEYECTBEHHOH WM 3apyOeXKHOW HayKH, TEXHHUKH H
TEXHOJIOTUH



2. MecTo qucuMiuInHbI B cTpyKType OIl

[LI/ICI.(I/IHJ'II/IHa 6a3preTcst Ha 3HaHUAX, paHee HpI/IOGpCTeHHLIX CTyACHTAMU IpU HU3YUYCHUU

CIEAYIOIUX TUCIUIIIHH!

— IIporpammupoBaHue Ha sI3bIKaX BHICOKOTO YpOBHs (s3bIk C1)

- Ol'[epaLU/IOHHLIe CHCTCMBI

— CucreMHOE IPOrpaMMHPOBAHUE

3HaHI/I$I, TIOJIYy4€HHBIC  IIpH

HU3ydy€HuHn Marepuaila

— BrinyckHas kBamuduKaroHHas pabora

JAHHOW  JTUCHUILINHBL,
CaMOCTOSTEIILHOE 3HAUCHNE, TAK U HCIONIB3YIOTCS IIPU U3YUEHUH JPYTHX JUCIUIIINH:

3. Oo0nbem gucuunannel B 3E/akagem. yac

[LaHHLIe 00 O6H.[CM o0BeMe JAUCHUIUIMHBI, TPYAOEMKOCTH OTACJIIbHBIX BU0B yqeGHoﬁ paGOTLI 1o
JUCHUILIAHC (I/I pacnpeacieHue 3TOU TPYAOEMKOCTH I10 CCMCCTpaM) NpeACTaBICHbI B Ta6JII/II_I€ 1

Tabmuna 1 — O6beM U TPYAOEMKOCTh JUCLUITITHHBI

Bun yueOHOW padoTb TpynoemMkocTs o
Bcero
ceMecTpam
Ne9
1 2 3
OO01wAas TPYA0EMKOCTH 2/ 72 2/72
aucuunanabl, 3E/(dac)
Ayoumopnsie 3auamus, Bcero 4ac., 34 34
B mom uucne
nexuuu (JI), (dac) 17 17
na6oparopusie pabotsl (JIP), (dac) 17 17
Camocmoamensnas paboma, BCETo 38 38
Buja npoMeskyTOYHOI0 KOHTPOJIS: 3auer 3auer
3aver, audd. 3auer, sk3ameH (3ader,
Mudd. 3a4, Ik3.)

4.

Conepxanue TUCHUTLIHHBI

4.1. PacnpeneieHnune TPyA0eMKOCTH THCIUTIIHHBI

1o pa3iesjaM M BUIAM 3aHATHI

Pazzenbl u TeMbl JUCLHUIUIMHBL U UX TPYA0EMKOCTh MPUBEICHBI B TA0IHILIE 2.
Tabmuia 2. — Pa3nernsl, TEMbl QUCIUIUIMHBL M HX TPYAOEMKOCTh

HUMCIOT

ucnoibp3oBanuem MPI

Paznen 3. [IporpammupoBanue 5 8 12
mapaJuIeNbHBIX CHCTEM C OOIIEH MaMsATBIO ¢
ucnonb3oBannem OpenMP

Paznen 4. TunoBbie MPOOIEMBI 1 METO/IBI 6 8
pelIeHHs Py OpraHu3aluy NapauieIbHbIX
MPOrPaMMHBIX CUCTEM

Hroro B cemectpe: 17 17 38

Hroro: 17 0 17 0 38

4.2. Coaepxxanue pa3iesioB U TeM JeKIHOHHBIX 3aHATHI
CopneprxaHue pa3esioB U TeM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Tabnuie 3.

Tabnuia 3 - CoaeprkaHue pa3IelioB U TeM JICKIHOHHBIX 3aHSTHI
Howmep paznena Ha3Banue u conepxanne pa3esioB U TeM JEKIIMOHHBIX 3aHATHIA

1 DJIeMEHTBI TEOPHHU BBIUUCIUTENBHBIX MPOIIECCOB.
®dopmansHas Mozenb nporecca. OCHOBHBIE MOHSTHS  CBOMCTBA
npouecca. Cucrema nporeccos. BzaumoneicTaue npoueccos.

2 MPI.

Ormpezenenye o01Iero Yyuceia napasuienbHbIX IPOLEeccoB B IPyIIe.
Omnpenenenne HoMepa npouecca B rpymme. MPI: IIpuem/nepenaua
COOOIIEHNI MEXIY OTJEIbHBIMU Iponeccamu. OTHOBpeMeHHas
nepe/aya v MpueM cOOOIEH S MEX/Y OTASIbHBIMU ITPOLIECCAMHU.
CHUHXpOHU3AIMS IPOLIECCOB.

3 OpenMP.

IMpumenenne aupexrus OpenMP:

for, sections, single.

Oo0beannenue qupextus parallel u for (sections). [lpumenenue
JMPEKTHB CHHXPOHU3ALIMH.

4 IIpenoTBpamnieHne TYNHKOB B apauICIIbHBIX IIPOTPAMMHBIX CHCTEMAX.
CuHXpPOHHM3AIHKS JIOTHIECKOTO BPEMEHH B MapaJUIeIbHBIX TPOTPAMMHBIX
cucTeMax.

4.3. IIpakTHYecKHe (CeMHHAPCKHe) 3aHATHSA
TeMbl IpaKTUYECKUX 3aHATHI U UX TPYA0EMKOCTh PUBEICHBI B TA0IHILIE 4.

Tabauua 4 — [pakTHueckue 3aHATUS U UX TPYJOEMKOCTh

Ne T Ne
> . MKOCTb.
TeMbl IPAKTHYCCKUX 3aHSsTHIA DopMBbI IPAKTHUECKUX 3aHATHH PYROCMKOCTD, | pasnena
n/n (aac) HCINTI-
AUCIT
JIUHEI
Y4eOHBIM IJTAaHOM HE TPEyCMOTPEHO

Pazzensl, TeMbl JUCIUILUTHHEL Jlexuun | I13 (C3) JIP KII CPC
(1ac) (gac) (uac) (uac) (uac)
Cewmectp 9
Pa3nen 1. DneMeHTHI TEOpUM 2 6
BBIYHCIIUTEIBHBIX MPOLIECCOB.
Pa3znen 2 TIporpamMmmupoBaHue mapaienbHbIX 6 9 12
cHCTEM C OOMEHOM COOOLICHHUSIMU C

4.4.

JlaGopaTopHble 3aHATHS

Tembl 7a00paTOPHBIX 3aHATHH U UX TPYIOEMKOCTb IPUBECHBI B TAONHULIE 5.




Tabauua 5 — JlabopaTopHbIe 3aHATUS U UX TPYIOEMKOCTh

6. IlepeyeHb OCHOBHOI U JONMOJHUTEJIbHOM JUTEPATYPHI

6.1. OcHoBHas JIUTepaTypa

IlepeyeHb OCHOBHOM TUTEpATypbl NPUBE/IEH B TAOIHULE 7.

Tabmuua 7 — IlepeyeHb OCHOBHOH UTEPATYpbl

No T
JIOEMKOCTb.
HaumMeHnoBanue 1ab0paTopHBIX paboT 124 > | Nepaspena
/n (qac) JVICLUITIIHHBI
Cemectp 9
1 MPI. PacnipeenieHHbIe BEIYUCICHHS HaJ CTPYKTYPHBIMU 2 2
JTAaHHBIMU
2 Oynkrmu MPI 1i1st 06paboTKM epeCchUIKN TaHHBIX MEXKIY 3 2
pacnpeeneHHbIMHU MPOLECCaMu
3 MPI. ITapannensHasi COPTUPOBKA JAHHBIX B 4 2
pacIpeeIeHHbIX KOMITIeKcax
4 OpenMP. IlapaienbHble UTEPALMOHHbIE BEIYUCIEHHS B 4 3
napajieNbHbIX CUCTEMaXx ¢ 00LIei MaMsThIO.
PacnapannenuBanue onepanuii 00paboTK BEKTOPOB
BEKTOPaMH.
5 OpenMP. PacnapauienuBanue BEIYUCICHUN B 4 3
MapaJuIeNbHBIX CHCTEMAaX C 00MIel MaMAThIO.
Bceero: | 17

4.5. KypcoBoe npoexTupoBanue (paéora)

YueOHbIM IIaHOM HE IPESYCMOTPEHO

4.6. CamocrosiTe1bHasi paboTa 00y4aomuxcst
Buzpl camocTosTenbHOM pabOThI U €€ TPYIOEMKOCTh IPUBE/ICHBI B TabmuIe 6.

Tabnuia 6 Bujpl caMOCTOSITEIbHOM pabOThI H €€ TPYAO0EMKOCTh

Bun camocrostensHOi paboTh

Bcero, yac |Cemectp 6, 4ac|

1 2 3

CaMocTosiTeibHasi padoTa, Bcero 38 38

U3YYCHHE TEOPETHYECKOr0 MaTepuana 20 20
nmucuumasl (TO)

BrIONHEHUE pedepara (P) 10 10

TToaroroBka k Tekyuemy KouTposo (TK) 8 8

5. TlepeuyeHb y4eOHO-METOAMYECKOT0 o0ecnedeHusl JAJIs CaMOCTOATEIbHOT
padoThl 00yUYaOIMXCs M0 AUCHHUIIMHE (MOIYJIIO0)
Y4eOHO-MeTOAMYECKHEe MaTepraibl Ui CAMOCTOSITEIBHOM paboThl 00YUYAIOIMXCsI YKa3aHbI B
.. 8-10.

HIudp bubnuorpaduueckas ceouika / URL anpec Konunuectso
9K3EMILISIPOB B
Ooubnuorexe
(KpoMe 2JIeKTPOHHBIX
9K3EMILISPOB)
004.4/J136) JleBun, M. I1.. TlapannenpHoe mporpaMMHpOBaHKE 10
¢ ucnonb3oBanueM OpenMP: yue6Hoe mocodue/ M.:
BMHOM. JlabopaTopus 31anuii, 2008. - 120 c.
(004.4(075)/ P 58) PoGauerckuii, A.. Omneparnponnas cucrema UNIX: 27
yueOHoe nocobue/ A. Pobadesckuii, C. HemHrorus,
O. Crecuk. - 2-e u3p.. - CI16.: BXB - IletepOypr,
2008. - 635 c.: puc.. - [Ipeam. ykas.: c. 619 - 635. -
Ha c. 599 - 618: I'noccapuii. - ISBN 978-5-94157-
538-1:199.00 p.
(004.451(075) I'68) T'opnees, A. B. OrnepaiiioHHbIE CUCTEMBI: YU4SOHUK/ 37
A. B.Topaees. - 2-e u3z.. - CI16.: IIUTEP, 2006. -
415 c.: puc. - (YueOHuUK Juis By30B).
(004.451 1 27) Hetiten X. M., I1. Jletiten [Ix., Hopnec /1. P. 10
Ornepanonsbie cucteMbl. OCHOBBI M IPUHIIHIIBL. -
3-¢ u3a.. -M.: bunowm, 2006.-1024 c.
6.2.  JlomoJHHMTeNBHAs TUTEPATypa
IepedeHb TOMONHUTEIBHO TUTEpATyphl IPUBE/ICH B TaOIHIE 8.
Tabmuua 8 — [lepedeHp JOMONHUTENBHOM TUTEPATYPBI
HIndp bubmorpaduueckas ccpika/ URL anpec KomnnuectBo
9K3EMIUISIPOB B
Ooubnuorexe
(KpoMe 3JIEKTPOHHBIX
9K3EMIUTSIPOB)
004.4 K66 Kopwmen T., Jleiizepcon Y., Pusect P. Anroputmst: 3
[Moctpoenue u ananmu3. M.: MITHMO, 2001, 960 c.
004 T18 Tanenbaywm, D. PacnipeesieHHbIC CHCTEMBI : TIPUHIMITBI 1 12
napaaurmsl . [lep. ¢ auri. B. TopOynkos. - CII6. : IIUTEP,
2004. - 876 c.
681.3 T18 Tanenbaym D. CoBpeMEHHbIC OMEPAIIMOHHBIC CUCTEMBI -2-¢ 2
u3a. -CI16. u ap.: [Murep, 2005.-1038 c.




004.4 B 63 BoeBonuH, B. B. IlapanienbHbie BoUUCICHUS : yueOHOE 1
nocobwue s By3oB / B. B. BoeBoaun, Bi. B. BoeBonuH. -
CII6. : BXB - IletepOypr, 2002. - XII, 608 c.

10

Ne ii/mm HaumenoBanue

He npenycmotpeno

Tony6 [JIx., Ban Jloyn Y. Marpuussie Berauciernus. 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. MaTepl/laﬂbHO-TeXHl/l‘leCKaﬂ 6333, HeOﬁXOHl/IMaﬂ AJIsA OCYyHIE€CTBJICHUSA
00pa30BaTeJbHOI0 MPOIEcca MO THCIHILINHE
CocraB MaTepUalbHO-TEXHHUYECKO# 0a3bl npe/cTaBieH B Tabnuie 12.

Ta6muua 12 — CocTaB MatepraabHO-TEXHUIECKON Oa3bl

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

Howmep ayautopun

Ne ni/mt HaunMeHoBaHME COCTABHOMN YacTH MaTEPUAbHO-TEXHHYECKOM 0a3bl (pu

HEOOXOAMMOCTH)

MynbTUMeIMAHBINA yueOHbIH Ki1acc

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

CnenuanusupoBaHHas nadopatopus «[IporpaMMHBIX CHCTEM»

7. IlepeuyeHnb pecypcoB HHGOPMALMOHHO-TET1eKOMMYHMKAIMOHHOM CeTH
HNHTEPHET, Heo0X0AMMBIX J1JIS1 OCBOCHMS JUCIUILIHHBI
[epeuens pecypcoB nHpopmanuonHo-TeinekomMmyHukannonHoit cetn MIHTEPHET, nHeoOxoaumbIx
JUIst OCBOCHUS JUCHUIIIMHBI IIPUBEICH B TaGJ’II/IHC 9.

Tabnuua 9 — Ilepeuens pecypcoB nHpopmannoHHO-TenekommyHukaponnon cetn UHTEPHET,
HEOOXOAMMBIX JUIsl OCBOCHHS AUCIIMILIMHBL

10. ®@oH OLIEHOYHBIX CPECTB JIA NPOBeEIeHUS TPOMEKYTOUHOM aTTeCTALMU
00y4aroLuXcs Mo AUCHUITUHE
10.1. CocraB (oHIa OLECHOYHBIX CPEJCTB IPUBEACH B Tabuue 13
Tabmuua 13 - CocraB hoHIA OLEHOYHBIX CPECTB IS IPOMEKYTOYHON aTTECTALUH

Bun mpomexyTouHoil aTTecTanun IIpumepHBIii TepedeHb OLIEHOYHBIX
CpeICTB

3auer CrHcoK BOIIPOCOB;
3agaun.

URL anpec Hanmenosanune
http://parallel.ru/ Jla6opatopus [TapannensHbix HHGOPMALMOHHBIX TexHONOrHiH HayuHo-

HCCJIEA0BATE/ILCKOI'O BIYUCIUTECIIBHOTO HEHTPA MockoBCKOro

rocylapcTBEHHOro yHuBepcurera numenu M.B.JlomonocoBa

8. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOT Ui, HCIOJIBL3YEeMBIX NPH
OCy€CTBJICHUN 06pa30BaTeJ’ILHOFO nmpouecca mo TMCHUIJINHE
8.1. IlepeyeHb MPOrpaMMHOro odecreYeHHst
IMepeueHpb UCIOIB3YEMOro IPOrpaMMHOr0 obecieyeH s npeacTaBieH B Tadauue 10.
Ta6nuua 10 — [TepeyeHs npoOrpaMMHOTO 00ECICYCHUS

Ne n/mt HaumenoBanue
1 OnepannonHas cucrema Windows
2 Microsoft Visual Studio
3 IIporpammusii maker Microsoft MPI
(https://msdn.microsoft.com/en-us/library/windows/desktop/bb52483 1(v=vs.85).aspx )

8.2. Ilepeuennb uHGOPMANMOHHO-CIIPABOYHBIX CHCTEM
[Nepeuensb ucnonb3yeMbIX HHGOPMALIMOHHO-CIIPABOYHBIX CUCTEM Npe/cTaBiIeH B Tabuune 11.
Tabmuua 11 — Ilepeuenb nHGOPMALMOHHO-CIIPABOYHBIX CUCTEM

10.2. TlepeuyeHb KOMIIETCHIMH, OTHOCSAIIMXCS K AWUCIMIUIMHE, M 3Tambl UX (OPMUPOBAHHS B
IIporecce OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMbl IPUBEICHBI B Tabauie 14.

Tabmuua 14 — IlepeyeHb KOMIETEHLMH C yKa3aHMEM OTaroB uX (OPMUPOBAHUS B MpoLEcCe
0CBOCHUsI 00pa30BaTEIBLHOM IPOrPaMMBI

Oranbl GHOPMUPOBAHUSI KOMIIETEHIIUH 10

Howmep cemectpa
JHUCUMILIMHAM/TIPaKTHKaM B mporiecce ocBoeHus OI1

TIK-21 «crnocoOHOCTh Cco31aBaTh U NPUMECHATHL MAaTEMAaTUYECKUE MOACIN 00BEKTOB U IpoueccoB,
BI>I6I/IpaTI> METOABI UX UCCIICAOBAHUA U pa3pa6aTI;IBaTL AJITOPUTMBI UX peaiu3aliuu»

5 OCHOBBI TEOPUH YIPABICHUS

Teopust IpUHATHUS pEILIEHUI

MozenupoBaHue U MPOSKTHPOBAHHIE CHCTEM

[TapannenbHble 1 pacTipeaeICHHbBIE BEIYUCICHUS

AnroputMsl 06paboTKH MU(POBBIX TaHHBIX

HHbopMannoHHbIE TEXHOIOIMU

R Q|| N[N

KommneroTepHas 00paboTKa SKCIIEPUMEHTAIBHBIX JaHHBIX

10.3. B kauecTBe KpUTEpHEB OLEHKH YPOBHsS C(HOPMHUPOBAHHOCTH (OCBOCHHS) y 0OydarOIIUXCS
KOMITETCHIMH MPUMEHSETCS IIKala MOIYJIbHO—PEHTHHTOBOM CHCTEMBl yHHUBepcuTeTa. B Tabmuie
15 npencrasiena 100—OamnpHass u 4-0ajuibHash MIKaJdbl JUIS  OLIGHKH C(OPMHPOBAHHOCTH
KOMIIETEHIUH.

Tabnua 15 —Kpurepun oneHku ypoBHS CHOPMHUPOBAHHOCTH KOMITETECHIIHI
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[Toxa3zatenu napamiensueix BC u Berancnenui

MPI: Cranpapt MPI. O6mue nonsitust. O6nacTu cBSI3M 1 KOMMYHUKATOPBI.

O6mwme npoueaypst MPI: Manmnanuzarust, 3aBepiieHue.

O6ume npoueaypsl MPI: Onpenenenne o01iero 4ucia napanieibHbIX IPOLECCOB B
rpymne. OnpezaeneHre HoMepa mpolecca B TpyIre.

MPI: [puem/niepenaya cOOOIICHUIH MEXY OTASIBHBIMU ITPOLIECCAMHE.

MPI: I'pynmnoBbie (KOJUIEKTHBHBIC) B3aUMOACHCTBUL. Pacchlika 11e10ro cooOIeHus
npoueccam. C60pka JaHHBIX OT HPOLIECCOB.

MPI: I'pynmoBsie (KOJUIEKTHBHBIC) B3aUMOCHCTBUSL: Pacchiika yacTeit coobieHus
nporeccam. COopka yacTei COOOIIEHHS C MPOIECCOB.

MPI: ®yHKuMY NOAREPXKKU PACTIPEAESIICHHBIX Onepaluii: BeirnonHenue riodanbHbIx
orepaluii ¢ BO3BpaTOM pe3yJIbTaTOB B IJIaBHBII Ipolecc. Buinonanenue rinobanbHbIX
orepaiuii ¢ BO3BpaTOM Pe3yIbTaTOB BO BCE IIPOLECCHI.

MPI: CunxpoHu3anus nporeccos.

MPI: Bupryanusanusi TOIOJIOTHH.

OpenMP: O61une moustust. O61aCTh MPUMEHEHUS.

Or1eHKa KOMITETEHI KA
100- 46 X .
SabHas -OarTbHast apaKTepHCTHKA CHOPMUPOBAHHBIX KOMITETEHIIUI
LIKaa
LIKaIa
- oOyuarormmiics TayOOKO M BCECTOPOHHE YCBOWJI MPOrPaMMHBII
Marepuait;
- YBEPEHHO, JIOTHYHO, NOCIIEI0BATEIFHO U TPAMOTHO €TI0 H3JIaraer;
- OIMpPAsACh HA 3HAHUS OCHOBHOIN M JONOJHHUTENBHOM JUTEPATypBbl,
85<K<100 COTIHAHOY 1 o ho MPUBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHUS C MPAKTUUECKON
GAITCHOY | esTenbHOCTBIO HAaIpaBJICHUS;
- yMeJI0 000CHOBBIBAET U apIyMEHTHPYET BbIABUTACMbIC UM H/ICH;
- JIeJIaeT BBIBOALI U 0000IEHNS;
- CBOOOIHO BJI3JIEET CUCTEMOM CIIEIMAIN3UPOBAHHBIX MMOHATHH.
- 00y4aroIMiicsi TBEPJO YCBOWII IPOTrPAaMMHBIN MaTepHal, IPaMOTHO 1
M0 CYWIECTBY U3JaraeT ero, ONUPasCh HAa 3HAHUS OCHOBHOM
JIMTEPATYPHI;
- HE JIOMYCKAeT CYLIECTBEHHBIX HETOYHOCTEIH;
70<K<84 xopotton YBS3bIBAET YCBOEHHBIE 3HAHUA C MPAKTUYECKOH JEATEIbHOCTHIO
(GAIICHOY HAaIpaBIICHUS,;
- apPTyMEHTHPYET Hay4YHBIE MOJIOXKEHNUS;
- JIeJIaeT BBIBOJBI U 0000ILEHNS;
- BIIQJICET CHCTEMOH CTIEINATN3UPOBAHHBIX TOHSITHMA.
- 00ydaroImuiics yCBOMI TOJNBKO OCHOBHOW MPOTPAMMHBIN MaTepuall,
[0 CYIIECTBY M3JIaraeT €ro, ONMPasch Ha 3HAHUS TOJBKO OCHOBHOI
JIMTEPATYPHI;
«YJIOBIIETBO- | - JOIYCKAET HECYIIECTBEHHbIE OIIMOKHY U HETOYHOCTH;
55<K<69 PUTENBHO» | - MCIBITHIBACT 3aTPyJHEHUS B IPAKTHYECKOM IPHUMEHEHUM 3HAHMIT
«3a4TeHO» | HaIpaBJICHHUS;
- c1a00 apryMEeHTHPYET Hay4HbIC MTOJI0KCHHS;
- 3aTpyaHsieTcs B pOpMyIIHpPOBaHUH BBIBOJIOB 1 0000IICHUIA;
- YaCTHYHO BJIAJICET CHCTEMOM ClIeHaIN3HPOBAHHbIX OHSTHH.
- oOydaromiuiics He YCBOWJ 3HAYUTENbHOW YacTH MPOrPaMMHOIO
MarepHana,
«HEYIOBIETBO | -  JIONMYCKAeT CYIIECTBEHHbIE OMMOKM W  HETOYHOCTH HpH
K<s4 PUTENBHO» | PACCMOTPEHHH NMPOOJIEM B KOHKPETHOM HaIPaBJICHNY;
«HE 3a4TEHO» | - UCTIBITBIBAET TPYJHOCTH B IPAKTHYECKOM NPHUMEHEHUH 3HAHMIA,
- HE MOJKET apryMEHTHPOBATh HAYYHBIC [OJIOKEHUS;
- He (hOPMYJIMPYET BBIBOJIOB K 000OIIEHHIA.

Jupextussl OpenMP: JlupeKTuBbI AJ1s ONpeeneH s apasienabHoi 001acTu.

OpenMP: JIupeKTHBbI 115 pacnpeieeHus BBIYUCIEHHH BHYTPH IapaulelIbHON
obnactu: {upexrusa for.

OpenMP: JIupeKTHBEbI Ul pacnpeeneHust BBIYUCISHUH BHYTPH MapaulelIbHON
obmacru: Jlupexrusa sections. JlupexTuBa single.

10.4. TunoBble KOHTPOJIBHBIC 3aaHUS WK UHBIC MATCPHAIIBL:
1. Bonpocsr (3agaun) st ax3aMeHa (tadiuna 16)
Tabmuua 16 — Boripocs! (3a1aun) a1t 9K3aMeHa

OpenMP: [lupexTHBBI A7 pacrpeieleHus BBIYUCICHUI BHYTPHU MapauieabHOM
obnactu: O6wenunenne aupextus parallel u for (sections).

Ne i/

[epeuenp BOMpocoB (3a1a4) [Jis 9K3aMeHa

[IpoGiema TynMKOB B apaJuIeIbHBIX IPOrPAMMHBIX CHCTeMaX. Busl Tynukos.
Mertozbl 00pbOBI C TYNMMKaMH B apalieIbHbIX TPOrPAMMHBIX CHCTEMAX.

YueOHBIM IUIAHOM HE NPESyCMOTPEHO

2. Bonpocst (3agaun) mist 3adera / quddepeHunpoBanHoro 3aueta (tabmuma 17)

Tabnuua 17 — Borpocs! (3amaun) asist 3auera / nudd. 3auera

LlenTpanu3oBaHHbIH METO] 0OHAPYKEHUS TYIHMKOB B MAPAJIIEIbHBIX IPOrPaMMHbIX
cucTeMax

JlenieHTpann30BaHHbIA METO]1 0OHAPYKEHHUS TYIMKOB B PaCIpe/IeNIeHHbIX
MIPOrpaMMHBIX CHCTEMaX

Ne /| Ilepeuens BompocoB (3a1a4) asist 3aueta / muddepeHnpoBaHHOTO 3a4eTa

Hpe[[OTBpaH_ICHI/Ie TYINHUKOB B ITapaJUICJIbHBIX ITPOIrPAMMHBIX CHUCTEMaX

BorunciuresnpHble npoueccsl. DopMaibHast Mojeb. CBoMCTBa mporecca.

Cucrema nponeccos. HezaBucumsie nporeccsl. B3aumopeiicTre nponeccos.

Pacmpenenenne mporeccos mo mporeccopam. Kputepun un moaxoast. Pactipenenenme
CTATHYECKOW CUCTEMBI TPOLIECCOB.




PacnpenesieHne nporeccos 1o mpoueccopam. CTOXaCTHYECKHE AITOPHTMBI.
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Mojenb MyIbTUIIOTOKOBBIX BeluMciaeHui biaymosa-Jleiizepcona.

[lmanupoBaHye MyJIbTHIIOTOKOBBIX BEIYUCIIECHHN. «Ka HBIH TITAHUPOBIIUK»

[InanupoBaHre MyJIbTUIIOTOKOBBIX BbIUUCIEHHUH. [11aHMPOBIINK «3aHATHIE TUCTHS»

H_HaHI/IpOBaHI/IC MYJIBTUIIOTOKOBBIX BBIUUCIICHHH. H.]'IaHPIpOBHIPIK «[ToxuTurenn pa60T»

10 [IpuMeHeHne AUPEKTHB CUHXPOHU3ALNH.

11 [IpenoTBpalnieHye TYNHKOB B LIEHTPAIM30BaHHBIX NapauIeNIbHBIX IPOrPAMMHBIX
cHCTeMax.

12 [IpenoTBpamieHre TYIUKOB B pacipeaeeHHbIX TapayieNbHbIX TPOTPAMMHBIX
cucTtemMax

3. Tembl M 3aaHue JUIS BBIIOJHEHHS KypCOBOH pabOThl / BBINOJHEHHS KypCOBOIO MHPOEKTa
(Tabmuna 18)

Tabmuua 18 — IpumMepHbIii HepedyeHb TeM AJIS BBINOJHEHHs KypcoBOW paOOThl / BBIIOIHEHHUS

KypCOBOTO ITPOEKTa

Nen/ [IpuMepHBIii IepedeHb TeM sl BHITOIHEHUS KypCOBOH paboThl / BBIITOTHEHUS
o 11/11
KypCOBOT'O MPOEKTa

YueOHBIM IUIAHOM HE NPESyCMOTPEHO

4. Borpocs! u1s1 TpoBeieHUs IPOMEXKYTOUHOH aTTeCTalMU NP TeCTUpoBaHUHM (Tabauua 19)

Tabmuua 19 — IIpumepHsIii nepeyeHb BONPOCOB ISl TECTOB

Ne n/m [IpumMepHbIii IepedeHb BOIIPOCOB ISl TECTOB

YueOHBIM IUIAHOM HE NPESyCMOTPEHO

5. KoHTpoJbHBIE U PAaKTHYECKUE 320241 / 3a1aHusl 0 JUCUUILIHHE (Tabmua 20)
Ta6nuua 20 — [IpumepHsIii epedeHb KOHTPOJIBHBIX U MPAKTUYECKHUX 33124 / 3aaHui

Ne i/t IIpuMepHBbIii TepedeHb KOHTPOJIBHBIX M IPAKTHYECKHX 3a/1a4 / 3aJaHui
1 Omnpeenenne 00LIEro YKcIia MapaieIbHbIX MPOLECCOB B TPYIIIE.
2 Onpenenenne HoMepa nporecca B rpymme. MPI
3 [Ipuem/nepeaua cooOIIeHNH MEX Ty OTICIBHBIMU IIPOIIECCAMHU.
4 OnHOBpeMeHHas nepeada v MpueM COOOIEHHs MEXY OTASIbHBIMU MTPOLIECCAMH.
5 CHHXpOHHU3ALMS IPOLIECCOB.
6 [IporpammupoBanue ¢ AUPEKTHBO# for
7 [IporpamMmmupoBaHue ¢ AUPEKTHBOIL sections
8 [IporpammupoBanue ¢ TUPEKTHBOH single.
9 O6wenunenne nupextus parallel u for (sections).

10.5. Mertonuueckue Marepuaibl, ONPEACIISIOINE MPOLEAYPhl OLICHMBAHHMS 3HAHWW, YMEHUIA,
HABBIKOB M / WM ONbITA JEATEIbHOCTH, XapaKTePHU3yIOIUX Tanbl GOPMHPOBAHHS KOMIETEHIHH,
conepxkatcs B [lonoxeHusix «O TekymeM KOHTPOJE YCIEBAEMOCTH U MMPOMEXYTOUHOM aTTeCTalluu
crynentoB ['YAII, oOywarommxcsi 10 IporpamMmaM BBICIIETO 0Opa3oBaHHS» U «O MOAyJIBHO-
PEHTHHTOBOM CHCTEME OLIEHKH KauecTBa yueOHOM paboTsl cTyaeHToB B ['YAIy.

11. MeToauyeckue yKazaHus A5 00y4alOmMXCcsl 10 0CBOECHMIO TN CLHUIITUHBI

HCHLIO JAUCHUIUINHBL SABJISICTCS — IIOJIy4YC€HUEC CTYyICHTAMU H€06XOI[I/IMI>IX 3HaHHﬁ, yMeHPIﬁ u
HaBBIKOB B  00JIACTH IporpaMMHUpPOBaHUA  MAPAJUICTIbHBIX  BBIYHACIMTEIIBHBIX CHCTEM H
pacnpeaci€KHHbIX BBIYUCIUTEIbHBIX KOMIIJICEKCOB.

Mertoanyeckue yKa3aHMsi A8 OOy4YalOIIHMXCA MO TPOXOKIEHHMIO TNPAKTHYECKHX
3aHATHI

[IpakTHueckoe 3aHSATHE SBISIETCS OJHOM M3 OCHOBHBIX ()OPM OpraHM3alMU y4eOHOro
[poIIecca, 3aKIYAIOIIAsICS B BBHIMOJIHCHHH OOYYarOUIMMUCS MO PYKOBOJICTBOM MPEMOAaBATEINs
KOMIUIEKCAa YYeOHBIX 3aJaHHil C LENbI0 YCBOCHHS HAy4YHO-TEOPETUYECKHX OCHOB Y4eOHOMU
JUCLUILIMHBIL, TPUOOPETEHHSI YMEHUI U HABBIKOB, OITBITA TBOPYECKOW JACATEIBHOCTH.

Llesnpro mpakTUYECKOro 3aHATHS A OOYYaIOIIErocs SBISCTCS HMPUBUTHE OOYYarOIIMMCS
YMEHHH W HAaBBHIKOB TPAKTHYECKOW AEATENIFHOCTH 10 HM3y4aeMoil  OUCHHIUIMHE —
MIPOrpaMMHUPOBAHUS PELICHHS 33/1a4 Ha NapaJUIe/IbHBIX BEIYMCIUTENBHBIX IUIaTGOopMax.

[Inanupyembie pe3yabTaThl IPU OCBOCHUH 00YyYaroIIeMcs IPaKTHIEeCKUX 3aHATHH:

— 3aKperuieHue, yriyOJieHHWe, pacIlMpeHHue W JeTalu3alys 3HAHUH TpU  PEeLIeHHH
KOHKPETHBIX 33/1a4;

— pa3BUTHE  IIO3HABATEIbHBIX  CIIOCOOHOCTEH, CaMOCTOSATENIBHOCTH  MBIIIICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHWC HOBBIMH METOJAaMH M METOAMKAMH IIOCTPOCHHUS IapauIeIbHBIX
MIPOrpaMMHBIX CHCTEM;

— BbIPa0OTKA CIOCOOHOCTH JIOTWMYECKOTO OCMBICICHHUS TOJNYYCHHBIX 3HAHWUH UIs
BBITIOJTHCHUS 3a/IaHHIA;

— ofecrieueHrne PALHOHATIBHOIO COYETAHHs KOJJICKTUBHOM M WHIMBHAYaJIbHOW (HOpM
o0Oy4eHusl.

DyHKIMU TPAKTUYECKUX 3aHATUN:

— IO3HaBaTeNbHas;
—  pasBuBaroIas
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Ilo xapaxrepy BBHINOJIHAEMBIX OOYYAIOIIMMCS 3aJ@aHUH I10 TPAKTUYECKUM 3aHATHSM,
MIPAKTHYECKUE 331aHK 110 JAHHOMY KypCY OTHOCSITCS K aHAJMTHYECKHM, CTaBSIIIM CBOEH IIEJIbIO
MoJTy4eHHe HOBOM MH(OPMaLMK HAa OCHOBE ()OPMATN30BAHHBIX METOIOB.

@DopMbl  OpraHU3alid MPAKTUYECKUX 3aHATUH - BBIIOJIHEHUE YIPAKHEHHH, pelieHue
TUNOBBIX 3aJad 10 INPUMEHEHHIO M3yYaeMBIX METOMOB IIOCTPOCHHS W IPOrpaMMHPOBAHUS
napajiebHbIX IPOrPAMMHBIX CHCTEM.

MeTtoanyeckue yKazaHusi 1Jisl 00y4al0MXcsl M0 MPOXO0KIEHUIO JT1a00paTOPHBIX padoT

B xopze BbinonHeHUs 1ab0paTOPHBIX paboTa 00YUYAIOIIUICS TOIDKEH YIIyOUTh U 3aKPEIUTh
3HAHUS, MPAKTHYECKUE HABBIKH, OBIAJECTh COBPEMEHHOI METOIUKOH M TEXHUKOH KCIIEPHMEHTA B
COOTBETCTBMH C  KBIM(DUKALMOHHON  XapaKTEpPUCTHKOW  oOyuaroiierocs.  BblnonHeHne
J1a00paTOpHBIX PabOT COCTOMT M3 IKCHEPUMEHTAIBHO-TPAKTHYECKOH, pacueTHO-aHAINTHYSCKON
yacTel ¥ KOHTPOJIBHBIX MEPOTIPHUITUH.

BeimonHenne 1abopaToOpHBIX pabOT OOydYarOUMMCS SIBIISICTCS HEOTHEMIIEMON YacThIO
W3y4eHHs] JIMCLUMILUIMHBI, ONpEAeisieMON Y4eOHBbIM IUIAHOM ¥ OTHOCHTCS K CpEICTBaM,
obecreunBaloIINM PEeLICHHE CIISIYIONMX OCHOBHBIX 33/1a4 Y 00y4Jaromnerocs:

— mnpuoOpeTeHHe  HaBBIKOB  [POrPAMMHPOBAHHUs — MapaiieJbHBIX  IPOIECCOB, C
MPUMEHEHHEM METOJI0B, H3Y4aeMbIX B paMKaX JaHHOH JUCIHUILTHHBI;

— 3aKpeIUICHHe, pPa3BUTHE U JCTAIN3alMs TEOPETHYECKMX 3HAHMI, MOJNYyYCHHBIX Ha
JICKIHSIX;

— MOJyYeHHEe HOBOW MH(MOPMAIINH [0 H3YYaeMOM IUCIHILINHE;

— mnpuoOpeTeHHe HaBBIKOB CaMOCTOSITENBHOH paboThl MO MPOCKTHPOBAHHIO U
MPOrpaMMHPOBAHUSI TPOTPAMM C MapalIEIbHON 00paboTKO# nHpOpMau.

3ananue u TPeOOBAHHS K MPOBeEHUIO J1a00PATOPHBIX padoT

Tpebosanus k 8bInOIHEHUIO 1AOOPAMOPHBIX pabom

ITporieccel: BHE 3aBHCUMOCTHM OT KOJMYECTBA IPOLIECCOB B 3aJaHMU NPOrpamMma JOJDKHA
paboTaTh KOPPEKTHO HA JH0O0M uucIIe rnpoueccoB. 110/ TEpPMUHOM «KOPPEKTHOY IOpa3yMeBaeTcs:
e BblaBaTh OJMHAKOBBIM pe3ysbTaT B 33j1ayax, IZie OT YKMC/IA MPOLECCOB HE 3aBUCHT
MaTEMaTUYECKHI Pe3yJIbTaT BbIYMCICHUN (IIepBasi, 4acTh 3aJaHUil BTOPOW U TPEThS

nabopatopHsie paboThI).
e BbiaBaTh pa3nuuHble, HO NPABUIbHBIE PE3YNIbTAThl B 331a4ax, I1e MAaTeMAaTHYECKUI
pe3yabTaT 3aBUCHT OT YMCIA IPOLECCOB (HapuUMep — 4acTh 3a7a4 2 1abopaTopHOi

paboTsl).

BeluncieHusi:  MCIOJIb30BaHKUE pacnpeaci€HHbIX BBIYMCIICHUI JOJDKHO  pacnpencisaTb
HarpyskKy M COKpallaTb BpPEMs BBIIIOJIHCHUS 3a/1a4dd, a HE YBCJIIMYMBATh BPEMsl U KOJIHUYECTBO
BBIUUCIICHHH OTHOCUTEIILHO OHO3aJaYHOTO BBITTOJTHEHUS. HaHpHMep:

e Ecmu BCKTOP AOJDKECH OBITh IepeaadH OT OAHOI0 Iponecca Apyrum rnponeccam, 1o 5ToT
BCKTOPp HYXHO CO34aBaTh TOJIBKO B TOM IIpoLecce, KOTOpLIﬁ 6yI[CT paccbliaTb
JIAHHBIC, a HC BO BCEX.
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KoMMyHuKamum: Tak Kak BBIMUCIMTENH (TIPOLECCHI, MPOLECCOPHl WM BBIYHUCIHTEIbHbIC
MalldHbl, KOTOpbIE pEANU3YIOT BBIYMCICHHS) 3aBEIOMO OBICTpee, YeM KOMMYHHKALHH,
CIICZIOBATENbHO, TIIepelada JAHHBIX MEKAY MPOLECCOPAMH JODKHA OBITh  MHHHMAIBHO
HeoOxoaumon. Hanpumep:

e Ecmu mpu COpPTHPOBKE MAaTPHIBI OTHCIBHBIC IIPOLECCHl TOJDKHBI COPTHPOBATH
OTAEJbHBIC CTONOIBI (CTPOKH), TO HE CIAEAYyeT HepeaaBaTh MPOLIECCaM BCK MATPHILY.
IepenaBath clieayeT HEMOCPEACTBECHHO CTPOKH, KOTOPbIE OyAyT OTCOPTUPOBAHEIL.

e OcoOeHHO He CTOMT HCoib30BaTh MeToa Alltoall asst TpaHCTIOHHPOBAHMS MaTPHIL.

3apanus pis J1abopaTopHBIX paboT
JlaGoparopuas pabora Nel. PacnipesieneHHbIe BRIYUCICHUS HA/l CTPYKTYPHBIMH JIaHHBIMHU.
3ananme: Ilepecnath BekTop, pasmepHocTH M, N mpoueccam, HCIONb3Yysl Pa3IUYHbIE BHJIBI
CBSI3M MEXy IpoleccaMy. DJIEMEHTbl BEKTOpa 3aJaloTCs MPOU3BOJIBHO. DJIEMEHTBI BEKTOpa
[epechUIaeMOro M MPUHATOrO BEKTOPA, a TAKXKE BPEMsI BBINOJIHEHUS JOJDKHBI OBITH BBIBE/ICHBI
Ha dKpaH.

Jlaboparopnass pabora Ne2. ®dynkumun MPI s 00paboTKM NEPECBUIKM JAHHBIX MEXKIY
pacIpeneIeHHbIMH IIPOLIECCAMH.

3ananne: CreHepupoBaTh B Kax10M 13 N mpoleccoB BeKTop uncell. PazmepHocTs BekTopa — M.
IMpoussecTu no3s1eMeHTHYI0 00pabOTKy BCEX BEKTOPOB M OMECTUTh PE3YJIbTUPYIOIIUH BEKTOP
B KakoM-1nmbo mpouecce. B pabore wucnomb3oBath cpexacrsa MPI juis  opranusanuu
pacIpeeneHHbIX BEYUCICHUH.

Jlaboparopnass pabGora Ne3. IlapamiensHas — COPTHPOBKAa JAaHHBIX B PacIpeleeHHbIX
KOMILJIEKCaXx.

3ananue: [lpou3BecTH COPTHUPOBKY OJJIEMEHTOB B CTONONAX (MM CTPOKax) MAaTPHIIbI
pasmepHocTd NXM, C HCIONB30BAaHUEM pACIpPENCTICHUS BBIYUCICHUNH MEXAY HPOLECCaMU
cpencrBamu MPI.

3ameuanue: [Iporpamma pokHa pabOTaTh KOPPEKTHO HA JIOOOM KOJHMYECTBE IPOLIECCOB.
Martpuia npy 3TOM He JI0JDKHA MEHSTh CBOU Pa3Mepbl.

Jlaboparopnass pabora Ne4. IlapajuienbHble HMTEpAlMOHHBIC BBIYUCICHHS B HapajlICIbHbBIX
cucremax ¢ oOreii mamsaTeio. PacnapaiennBanue onepanuii 00pabOTKH BEKTOPOB BEKTOPAMH.
PeanuzoBaTh U pacnmapamienuTs ¢ HoMomsio TexHonoruu OpenMP paznuunble oneparuy Hag
BEKTOpaMH pa3mMepHoOcTH N.

JlaGoparoprasi pabora NeS. PacmapansenuBaHue BBIYHCICHHH B MapajuIeibHBIX CHUCTEMAax C
o01eit mamsThio.

PeannzoBats 1 pacnapauienuts ¢ nomoupio OpenMP anroputmbl THIOBBIX 337124 00pabOTKH
uHpopManuu (3a1a41 OMPEICIISIOTCS BAPUAHTOM 3a/IaHHS).

BapuaHTsl HHIMBUAYATIBHBIX 3aaHUH HA JJaOOpaTOpHbIE PAaOOTHI BEIAAET MIPEIOAABATENb.
CTpykTypa u (popMa oT4yeTa 0 JJadopaTopHoii padore ConepxaHue oTieTa

e 3ajaHue.
e TekcT nporpaMmsl.



e Pesynbrat paboTHI IPOTPAMMBI.
e BriBoaBI

TpedoBanust k opopmiieHHIO 0TUETA 0 J1a0opaTOPHOIi padoTe

Otyer o JsabopaTtopHoil paboTe OGOpPMISIETCS B COOTBETCTBHM C TpeOOBaHHAMHU
odopmiieHnn otuetoB 0 HUP, KypcoBBIX U AWIUIOMHBIX MPOEKTOB cieayer mojib3oBarkesi [OCT
7.32-2001 uznanus 2008 roxa (http://guap.ru/guap/standart/ob1_main.shtml )

Oruer ohopMIIIeTCS B 37I€KTPOHHOM U OyMaKHOM BHUJE.

MeTtoauyeckue ykazaHusi JJs 00y4alOLIUXCH IO MPOXOXKIAEHUIO CAMOCTOATEIbHOI
paboTsl

B xozme BBINONHEHHS CaMOCTOSITENBHON pabOoThI, OOy4aroUIWHCS BEINOJIHAET paboOTy IO
3aJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IIperojiaBarelisi, HO 0e3 ero HenocpeICTBEHHOTO
y4acTusi.

B mpouecce BBHINOJIHEHHS CaMOCTOSATENBHOW paboOTHI, y oOywaromierocst (opmupyercs
nesiecoobpasHoe IUIaHUPOBaHUE pabOvYero BpEMEHH, KOTOPOE IO3BOJISIET UM Pa3BUBATh YMEHUS U
HABBIKU B YCBOGHHMH M CHCTEMATH3allui MPUOOPETaeMbIX 3HaHUI, 0OecrieYrBaeT BEICOKUI yPOBEHb
YCHEBAaeMOCTH B IEPHO]] 00YUEHHUS, OMOTaeT MONTYyYUTh HABBIKU MOBBIICHUS MPO(HECCHOHATBHOTO
YPOBHSI.

MeromuueckuMi  MaTepuallaMd, — HalpaBSIONMMH  CaMOCTOATENIBHYIO  paboTy
00y4arOLIMXCS SBISIOTCS

—  y4eOHO-METOANYECKUH MaTepual o JUCLHUILIMHE;

— JuTeparypa M HH(GOPMAIMOHHBIE PECYPCHI, YKa3aHHBIE B pa3jenax 6 u 7.

MeToauyeckne yKa3aHusi AJIsl 00Y4alOIUXCS MO NPOXOKIEHHIO CAMOCTOSITeNbHOI
paboTsl

B xo0/¢ BBINOJIHEHUSI CAMOCTOSATEIbHOM pPabOTHI, O0YYAIOMIMICS BBIIOIHSAET paboOTy IO
3aJlaHHI0 U TPH METOJMYECKOM PYKOBOJCTBE IpEIoJaBaTeNs, HO 0e3 ero HenocpeaCTBEHHOTO
y9acTHsI.

B mpoiiecce BBIMOJIHEHHS CaMOCTOSATENbHOW pPabOTHI, y oOyuaromierocs (opmupyercs
1ie11eco00pa3Hoe IUIaHUPOBaHUE Pabodyero BpEeMEHH, KOTOPOE MO3BOJLSIET MM Pa3BUBAaTh YMEHHUS U
HABBIKM B YCBOCHHH M CHCTEMAaTH3allu¥ MPUOOPETaeMbIX 3HAHUI, 0OeCIIeYrBaeT BHICOKUI yPOBEHb
YCIIEBaeMOCTH B MEPUOA 00YUEHHSI, TOMOTAET IIOTYIUTh HABBIKH MOBBIICHHS MPO(MECCHOHATEHOTO
YPOBHSI.

MeToAMYeCKUMH ~ MaTepualiaMH,  HalpaBSIIOIMMH  CaMOCTOSITENBHYIO  paboTy
00y4arOIIMXCS SIBISAIOTCS yIeOHO-METOANYECCKHI MaTepHa [0 AUCHHILIHHE.

MeToauyecKkue yKazaHusi sl O0YYAIOMIMXCS MO MPOXOKIAECHHIO MPOMEKYTOYHOM
arTecTaluu

IIpomerxyTounas aTTeCTaIMs 00yyaromuxcst npeycMaTpHBaeT OIIEHHBaHHE
MPOMEXYTOYHBIX W OKOHYATENBHBIX PE3yJIbTaTOB OOyYeHMs 1Mo auciuiuiiHe. OHa BKIIOYAET B
ceost:
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— 3a4yer — 3T0 (OpMa OLEHKU 3HAHMH, MOJYYEHHBIX OOYYarOIIMMCS B XOAE H3YUCHUS
yueOHOHM JAMCUMIUIMHEI B IIEJIOM MM NPOMEXYTO4Has (110 OKOHYAHMU CEMECTpa) OLCHKa 3HaHWU
00y4aromuMest 10 OTAENBHBIM pa3jiesiaM AUCLIHUIUIMHBI C aTTECTAIIMOHHOMN OLIEHKOH «3a4TEHO» WU
«HE 3a4TEHOY.

CucreMa OLIGHOK MpPH MPOBEICHUHM IPOMEXKYTOUHOH aTTECTAllMd OCYLICCTBISICTCS B
coorBercTBUM ¢ TpeboBanusiMu Ilonoxenuit «O TeKymieM KOHTpOJE YCHEBAGMOCTH U
MIPOMEXKYTOUHOI arTecTaiuu cTyAeHToB [ YAIL, oOyd4aromuxcsi MO MPOrpaMMbl BBICIIETO
obpazoBanusi»y u «O MOIYJIBHO-PEHTHHIOBOW CHCTEME OLEHKH KadecTBa y4ueOHOH paboTsl
cryneHToB B ['VAII».



Jluct BHECEHHS M3MEHEHHH B pabodyro MPOTpaMMy AUCITUIIIHHEL

JlaTa BHECEHUS
W3MEHEHUH 1
JIOTIOJTHEHUH.

Tloanuck BHecIIETO
HU3MEHEHUS

CopeprkaHre U3MEHEHHUH 1 TOTIOTHEHUN

Jara u Ne

MPOTOKOJIA
3aceJaHus
Kadenpot

Ionmucs
3aB.
Kadenpoit




