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AnHHOTAIUSA

Jucunnnmua  «[lapannensHble ¥ pacnpeleneHHble  BBIYMCICHHS»  BXOIUT B
00pa3oBaTeNbHYI0 IPOrpaMMy BBICHIErO O00pa3oBaHHMs — IHporpaMMmy OakajaBpuarta IO
HanpapneHuto moaroroBku/ cremuaigbHocTH 09.03.01 «MupOpMaTHKa M BRIYHCIUTETbHAS
TEXHHKa» HanpaBlIeHHOCTH «VIHTerpupoBaHHbIE aBTOMATH3UPOBAHHBIE WH(OPMALMOHHBIE
cucteMbly. Jlucuuiuinaa peanusyercs kapenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHKE y BBITYCKHHKA CIIEIYIOIIMX KOMITETCHIIUH:

TTK-3 «CnocobeH pa3pabaTbiBaTh KOMIIOHEHTBI CHCTEMHBIX ITPOIPAMMHBIX ITPOIYKTOBY»

IIK-4 «Cnocoben paspabaTpiBaTh TpeOOBaHHMS ¥ MPOCKTHPOBATH MPOTPAMMHOE
obecrieueHne»

CojepxaHue AUCLHUIUIMHBL OXBATHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C MPUHLUNAMHU
OpraHu3alMd W NPOrPAMMHMPOBAHMS MAPAUICNbHBIX BBIYMCICHHH Ha BBIYHCIUTENBHBIX
CpezcTBaxX Pa3HOro Kjacca — OT MHOTOSJCPHBIX IPOLIECCOPOB, KIACTEPHBIX BBIYMCIUTEIBHBIX
CHCTEM, BCTPOCHHBIX MYJbTHIpOLECcCOpHbIX BC 10 pacnpeleneHHbIX MYJIbTHIPOLECCOPHBIX
BBIYUCIIMTEIbHBIX KOMIUIEKCOB, METO/IOB MX IPUMEHEHHs! B MH(GOPMALIMOHHBIX U YIIPABISIOLIUX
CHCTEMax.

[lperonaBanue AMCLMIUIMHBL TpeAycMaTpUBaeT —cieayromue (OpMbl  OpraHU3aLUu
y4eOHOro mpolecca: JEKInH, J1JabopaTopHble paboThl, MPAKTHYECKUE 3aHATHS, CAMOCTOSITeIIbHAS
paboTa cTyzeHTa.

IIporpammoii JUCHMIUIMHBI TPELYCMOTPEHBI CIEAYIOIIME BHIbBI KOHTPOJSL: TEKYIIHH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXYTOUHAs aTTecTalus B popMe IK3aMeHa.

OOwiasi TpyJOeMKOCTh OCBOCHHMS AMCLMIUIMHBI COCTABISCT 5 3aueTHbIX eauHui, 180
YacoB.

SI3bIK O0YUCHHUSI 110 JUCLUHUIINHE «PYCCKUID

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpio mucuuruinbbl - «llapasienbHple ¥ pacrpe/ie/ieHHbIe BBIYMCICHUS»  SIBISICTCS
00y4eHHE CTYACHTOB INPHUHLHUIAM OpPraHM3alld W I[POrPAaMMHPOBAHMS IAPaJUICIBHBIX
BBIYMCICHUH Ha BBIYUCIUTENBHBIX CPEACTBAX Ppa3HOr0 Kjlacca — OT MHOTOSJIEPHBIX
MPOLECCOPOB, KIACTEPHBIX BBIYHUCIUTEIBHBIX CHCTEM, BCTPOCHHBIX MYJbTUIpOLECCOpHBIX BC
JI0 PACIPEACNICHHBIX MYJIBTUIIPOLECCOPHBIX BBIYUCIUTENBHBIX KOMILIEKCOB, METOJOB HX
NPUMEHEHUS B MHPOPMALIMOHHBIX M YIPABJIAIOIINX CUCTEMAX.

V3yuenne HacTOsIEH AUCUMIUIMHBI HEOOXO0MUMO It (G (PEKTUBHON PabOThl CIELHATHCTA
Ha BCEX OJTamax J>KHU3HEHHOTO IMKIA CHCTEM 00paboTki HWH()OpMALMKM M YIOpPABICHHUS B
COBPEMEHHBIX TEXHUYECKUX CHCTEMaXx.

JucunmivHa «[lapamnienbHble W paclpeiesieHHbIC BBIYMCICHUS» IIEpeHA3HAuYCHa IS
MOJy4€HHs CTY/ACHTAaMH HEOOXOAMMBIX M HaBHIKOB B 00sacTé 3()()EKTHBHOrO MPHUMEHEHUS
MEPCIEKTHBHBIX CPEJCTB BHIYMCIUTEILHON TEXHUKH, KOTOPBIC BCE CTAHOBATCS Iapalie/IbHBIMU
U PaCIpeAeICHHBIMU BEIYUCIUTEIbHBIMU IUIAT(HOPMAMHU.

1.2. JucuMiuinHa BXOJUT B  COCTaB  d4acTH, (OpPMHpPYEeMOil  y4acTHHKAMH
00pa3oBaTesIbHBIX OTHOILICHHI, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIETO 0Opa3oBaHus (aiee —
OI1 BO).

1.3. TlepeuyeHb IulaHUPYEMBIX PE3yJILTATOB OOYUYEHHMS 10 IUCLHUIUIMHE, COOTHECEHHBIX C
[UIAaHUPYEeMBIMH pe3ynbraTamu ocBoeHus: OIT BO.

B pesynbrarte n3ydeHusi QMCUHMILIMHBI O0YYalOIIUICS JODKEH 00NaaaTh CIEAyHOIUMU
KOMIIETCHIIMSIMU WITH MX YacTaMH. KOMIIETEHIMH W HHIUKATOPHI UX JIOCTHKEHUS PHBE/ICHBI B
Tabumre 1.

Tabnuua 1 — IlepeueHb KOMIETCHIMI ¥ HHIMKATOPOB WX JOCTHKCHHUS

Konn
Kateropus (rpynna) Ko 1 HauMeHOBaHUE HHANKATOPA JOCTHXKEHUS
HauMEHOBaHHE
KOMIIETEHIIUN KOMIIETEHIIUH
KOMIICTCHIIUH

I1K-3.3.1 3HaTh CTaHAAPTHI peanu3aLuu
uHTEp(PEiCOB MOAKIIIOYAEMbIX YCTPOKCTB,
TEXHOJIOTHH Pa3pabOTKU U OTIIAJKU CUCTEMHBIX
MPOAYKTOB, KOHCTPYKIIHU PACIPEIEICHHOIO
HapajuleIbHOrO NPOrPAMMHUPOBAHUS], IPHHIIUIIBI
OPraHU3aLHU U CXEMbI PaOOTHI ONEPALOHHBIX
CHCTEeM, IPHUHIHIIEI IOCTPOSHHUS CETEBOIO

[IK-3 Criocoben 5
B3aMMO/ICHCTBHS

a3pabaThIBATh
pasp IK-3.Y.1 yMeTb NIPUMEHSTH A3BIKU
IpodeccuonanbHble | KOMIIOHEHTHI
IPOrpaMMUPOBAHHUS HU3KOT'O U BBICOKOTO YPOBHS,
KOMICTEHIHH CHCTEMIBIX OCYLIECTBIISAT OTJIAAKY HPOrPaMMHBIX IPOIYKTOB
HPOTrPaMMHBIX Y . Y IpOTP POAY
UL LIEJIEBOM OINEPALMOHHOM CUCTEMBI, paboTaTh ¢
HPOAYKTOB

JIOKyMEHTaLuei

TIK-3.B.1 BiajieTh HalMCaHKUEM MCXOHOTO KOJIa
MIPOTPaMMHBIX MTPOTYKTOB JIS LIEEBBIX
OTMEPALIOHHBIX CUCTEM, TEXHOJIOTUSIMU
Ppa3paboTKU ¥ OTIIAAKKA CUCTEMHBIX IIPOAYKTOB,
HABBIKAMH PACTIPEICICHHOTO U MapalieIbHOrO
MIPOrpaMMHpPOBAHUS

I1K-4 Criocoben

[1K-4.3.1 3HaTh METOI0IOTUH PA3PaOOTKH

pa3pabaTbIBaTh [IPOrPaMMHOT0 00ECIICUCHUSI U TEXHOIOTHU
Ipodeccronanbhbie | TpeGOBAHHS 1 [POrpPaMMHUPOBAHHUSI, METOABI U CPEACTBA
KOMIIETCHIINH MPOEKTHPOBATH [IPOEKTUPOBAHHUSI IPOIPAMMHOT0 00ECTICUCHUS,
IpOrpaMMHOE CTPYKTYp JaHHBIX, 0a3 JaHHBIX U IPOTPAMMHBIX
obecrieueHne uHTepdeiicor




TIK-4.Y.1 ymeTs npoBOJAMTH aHAIHU3 TPEOOBAHHUIA,
MIPUMEHSTH METO/IbI M CPEACTBA IPOCKTHPOBAHHUS
MPOrPaMMHOTO 00ECIIeUeHUs, CTPYKTYP JaHHBIX,
0a3 aHHbBIX, IPOrpaMMHbIX HHTEpdeiicoB
I1IK-4.B.1 BnageTs MeTORaMH U CpeICTBAMU
pa3paboTKU MPOrPaMMHOT0 00ECHICUCHUS U
TEXHOJIOTHEH MPOrPaMMHUPOBAHUSI, METOAMH U
CpelNCTBaMH POEKTHPOBAHHS IIPOrPAMMHOTO
obecrieueHus1, CTPYKTYp JaHHbIX, 0a3 JaHHBIX U
[IPOrPaMMHBIX HHTEp(EHCOB

2.  Mecto aucuuminsbl B cTpykType OI1
JucuuruinHa MokeT 0a3MpoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaOIIUMHUCS
MIPU U3YYCHUH CICIYIOUINX JUCIHUILIHH!
— TIporpammupoBaHue Ha SI3bIKAX BHICOKOTO YPOBHs (s13b1K Ci)
— OmnepanoHHbIE CUCTEMBbI
— CucreMHOE IPOrpaMMHPOBAHUE
3HaHUs, MOJyYECHHbIC TPH H3YYCHHH MaTepuaia JAaHHOW JUCHMIUIMHBI, MMEIOT Kak
CaMOCTOSTEIbHOE 3HAYCHHE, TAK U MOT'YT UCHOJIB30BAThCS MPU U3YYEHUH APYTUX JUCLUIINH:
— Brinycknas kBanudukanuonHas pabora

3. OOBEeM u TPYJOEMKOCTb TUCLIUILIHHBI
JlarHBIE 00 00IIEM 00BEME IUCHUILIMHBI, TPYAOEMKOCTH OTICIbHBIX BHIOB Y4EOHOM
paboThI MO AUCHUILTHHE (M paclpeAeieHHe 3TON TPYA0SMKOCTH [0 CEMECTPaM) MPEACTABICHBI B
tadure 2.

Tabnuia 2 — O0beM U TPYAOSMKOCTh TUCLHUIIIIHHBI

. TpyaoeMKocTh 0 ceMecTpam
Bua yue6GHO#t paboTht Bcero NoG No7
1 2 3 4
Oowan mpyooemkocms oucyunauHol, 5/ 180 272 3/108
3E/ (uac)
U3 nux uacoe npakmuueckoil nO020Mo6Ku 34 17 17
AyoumopHnsle 3anamus, BCETo 4ac. 68 34 34
B TOM UHCIIE:
aexuuu (JI), (dac) 34 17 17
npakTuueckue/cemunapckue 3anstus (I13),
(gac)
naboparopasie padotst (JIP), (dac) 34 17 17
KypcoBo# npoekT (padora) (KII, KP), (dac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 76 38 38
Buo npomesicymounoin ammecmayuu: 3ayer, DK3.
mapd. 3ader, sk3amen (3auer, Jdudd. 3ad, 3auer, 3auer
i3, **) DK3.

o -
IIpumeuanue:  kanauaaTckuil 9K3amMeH

4. ConepxaHue TUCIUTUTHHB
4.1. PacnpeneneHue TpyI0€MKOCTH AUCUUILTMHEL 10 pa3/iesiaM U BUIaM 3aHSATHH.
Paznensl, TeMBI AUCIUIUIMHEI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabmuua 3 — Paszesnsl, TeMbl JUCUUIUIMHBL, UX TPYL0€MKOCTh

Pasaenbl, TeMbI TUCIIMTLTHHBL Jlexuun 113 JIP KIT CPC

napauleNIbHBIX — CHCTEM
COOOIIEHUSIMHU C HCNOJab30BanueM MPI

(uac) (C3) (uac) (uac) (uac)
L aY
Cemectp 6
Pasmen 1. DneMeHThI TeopuH 5 10
BBIYHCIIHTENBHBIX TPOLIECCOB.
Pasmen 2 IIporpaMMHpPOBaHHE| 6 9 14

¢ oOmeHOM

Paznen 3. IIporpammupoBanuel 6 8 14
MapajuleNIbHbIX ~ CHUCTEM
HaMATBIO ¢ MCToJIb30BaHeM OpenMP

¢ obuei

Hroro B cemecTpe: 17 17 38
Cemectp 7

Pasznen 4. Tunosble mpoGIeMbl 17 17 38

METO/Ibl PELICHHS IPH OPraHU3aLUun

HapaJuIeNIbHbIX POrPAMMHbIX CHCTEM

Hroro B cemecTpe: 17 17 38

Uroro: 34 0 34 0 76

4.2. CopeprxaHue pa3/ieioB U TeM JCKIUOHHBIX 3aHATHI.
CopnepxaHue pa3zesoB U TEM JICKIIMOHHBIX 3aHATHH NPUBEACHO B TadiuIe 4.

Tabnuia 4 — ConeprkaHue pa3iesioB M TeM JICKIIMOHHOTO LIUKIIA

Howmep paznena

Ha3Banue u conepkaHue pa3/iesioB U TeM JEKIIMOHHBIX 3aHATHH

1 DNeMEeHTBI TEOPHH BBIYUCIUTEIBHBIX TPOLECCOB.
®dopmainbHas Mozielnb mporecca. OCHOBHbIE MOHSTHS  CBOWCTBA
nporecca. Cucrema nporeccoB. BzanumozecTBie MpoIeccos.

2 MPIL.

Omnpezenenne 0OOLIEro 4Wcia MapauiedbHbIX MPOLECCOB B
rpynne. OmnpeneneHne Homepa mnpouecca B rpymme.  MPI:
IIpuem/mepenava coOOMICHHH MEXIY OTACIBHBIMUA IPOLECCAMH.
OpHOBpEeMEHHas epesaya v MpUeM COOOIIEHHUs MEXKILY OTASIIbHBIMU
npoueccamu. CHHXpOHU3ALHSI IPOLIECCOB.

3 OpenMP.

IIpumenenne nupexktB OpenMP: for, sections, single.
O6benunenne aupektuB parallel u for (sections). Ilpumenenue
JIMPEKTHB CHHXPOHHU3ALIHH.

4 IpenoTBpalieHHe TYNMUKOB B IapauIC/IbHBIX MPOrPaMMHBIX

cucremax. CHHXpOHHM3AIMS JIOTHYECKOTO BPEMEHH B IapaIeIbHBIX
MIPOrPaMMHBIX CHCTEMaX.

4.3. Tlpakthueckue (CEMUHAPCKUE) 3QHITHUS
TeMbl MPAKTHUSCKUX 3aHIATHH M UX TPYAOEMKOCTb IIPUBEICHBI B TA0IHIIE 5.

Tabnuia 5 — [IpakTHUeCKHe 3aHATHS U UX TPYIOSMKOCTh

Ne
Ne TeMbl PaKTHYECKUX . | TpymoeMKocTb, | pazaena
o DOopMBI IPAKTHIECKHUX 3aHATHI
n/n 3aHATHI (gac) JTUCLIHIT
JIMHBI




YueOGHbIM MIAHOM HE NPEyCMOTPEHO

4.4. JlaGopaTopHble 3aHATHS

TeMmbl 1a00OPATOPHBIX 3aHATHI U UX TPYJAOEMKOCTh IPUBEICHBI B TA0HIIE 6.

Tabnuua 6 — JlabopaTtopHble 3aHATHSI U UX TPYJOEMKOCTh

[lepeuenp neyaTHBIX M AIEKTPOHHBIX YUE€OHBIX U3aHUH IPUBEACH B Tabuuie 8.
Tabnuia 8— [lepeueHp MEYATHBIX M JICKTPOHHBIX YUeOHBIX H3IaHUI

Ne Ne
Tpynoe
HanmeHoBanue 1ab0paTopHbIX paboT pasnena
n MKOCTb, (4ac) e —
CemecTtp 6
MPI. PacrpeneneHHbIE BBIYMCICHUA HaJ CTPYKTYypPHBIMH 4 2
JaHHBIMH
Oyukimn MPI is 06paboTKH MEPeCchUTKN TaHHBIX MEXKIY 4 2
pacnpe/ieNIeHHbIMU ITPOLECCAMH
MPI.  [NapamnenbHas COPTHpPOBKa  JaHHBIX B 4 2
pacIpeie/IeHHbIX KOMILIEKCax
OpenMP. IlapannenbHble HTEpalMOHHBIE BBIYMCIEHUS B 5 3
mapajulebHBIX ~ CHCTeMax ¢ o0med  maMAThIO.
PacnapannenuBanue onepauuit  006pabOTKM  BEKTOPOB
BEKTOPAMH.
Cemectp 7
OpenMP. PacnapannenuBanue BBIUNCIICHUNI B 17 3
rapajuiebHbIX CHCTeMaXx ¢ 00LIel MaMsThIO.
Bcero: 34

4.5. KypcoBoe nmpoekTrpoBaHne/ BBIMOIHEHHE KYPCOBOH pabOThI

Y4eOHbIM MIaHOM HE MPEyCMOTPEHO

4.6. CamocrosiTenbHast paboTa 00y4aromuxcst

Buzpr camocTosTensHOM paboThI U ee TPYA0EMKOCTh MPUBEICHBI B TadIHIe 7.

Kommaectso
9K3EMIULIPOB B
Uﬁnirgec Bbubnuorpaduueckas ccbuika GH(GKTOOJSKC
3IEKTPOHHbIX
9K3EMILBIPOB)
004.4/J136 | JleBun, M. I1.. IlapamienpHoe IpOrpaMMHpPOBAHHE C 10
ucnons3oBanrem OpenMP: yuebHoe mocobue/ M.: BUHOM.
JlaGoparopus 3nanwmid, 2008. - 120 c.
004.4(075) PoGaueBckuii, A.. Omnepanponnas cucrema UNIX: yueGHoe 27
P58 nocobue/ A. Pobauesckuii, C. Hemurorun, O. Crecuk. - 2-¢
u3.. - CI16.: BXB - IletepOypr, 2008. - 635 c.: puc.. - [Ipeam.
yka3.: c. 619 - 635. - Ha c. 599 - 618: I'moccapumii. - ISBN 978-
5-94157-538-1: 199.00 p.
004.451(075) | F'opmees, A. B. Onepaunonnsie cuctemsr: yueouuk/ A. B. 37
reg T'opnees. - 2-e u3n.. - CII6.: [IMTEP, 2006. - 415 c.: puc. -
(Y4eOHHK /15l BY30B).
004.451 1 Heiiten X. M., I1. leitren [Ix., Yoduec . P. Onepaunonssie 10
27 cucteMbl. OCHOBBI M IPUHIUIIEL. -3-€ u3[.. -M.: bunom, 2006.-
1024 c.
004.4 K66 Kopwmen T., Jleiizepcon Y., Pusect P. Anropurmsr: 3
[octpoenne u ananmz. M.: MIITHMO, 2001, 960 c.
004 TI18 Tanenbaym, O. PacnipesienieHHbIe CUCTEMBI : IPHHIUIIBL U 12
napaaurmsl . [lep. ¢ aurn. B. T'opOynkos. - CII6. : [IUTEP,
2004. - 876 c.
681.3 T18 Tanenbaym D. CoBpeMEHHbIEC OMEPAI[MOHHBIC CHCTEMBI -2-€ 2
n3n. -CII6. u ap.: [Turep, 2005.-1038 c.
004.4 B 63 | Boeonun, B. B. [lapaiienbHbie BEIUHCICHUS : yueOHOE 1

nocobwue s By3oB / B. B. Boesoaun, Bi1. B. BoeBonuH. -
CII6. : BXB - IletepOypr, 2002. - XII, 608 c.

Tabnuia 7 — Busl caMOCTOSTENbHON pabOThI M €€ TPYJO0eMKOCTh
. Bcero,
Buz camocrosiTenbHON paboThI qac CemecTp 6, yac Cemectp 7, yac
1 2 3 4
W3yueHune TeopeTHIECKOro MaTepHana
30 30
gucuumingsl (TO)
IMoaroroBka K TEKyIieMy KOHTPOIIIO
8 8
ycneBaemoctH (TKY)
Bcero: 76 38 38

5. IlepedeHp y4eOHO-METOAUYECKOTO 00ECIICUESHUS

IUTSE CAMOCTOSITEIIEHOM PabOoThI 00yUYArOIIMXCS IO TUCIUILTHHE (MO/IYIIIO)
VueGHO-METOMMYECKHE MaTepUasIbl [JIsi CAMOCTOSTEIbHON paboThl 00YYAIONMXCS YKa3aHbI B

mi. 7-11.

6. HCpC‘ICHL TNICYATHBIX U 3JICKTPOHHBIX y‘IC6HI>IX HU3JaHUN

Tony© JIx., Ban Jloyn Y. Marpuunsle Beruucinenus. 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

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

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




7. TlepedeHb dIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
HH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»
TlepeueHnb INEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH()OPMALHOHHO-
TEJICKOMMYHHKAIIMOHHON ceTH  «VIHTepHeT», HEOOXOMUMBIX JUIi OCBOCHHS JTHCLMILTHHBI
npuBe/icH B Tabnuie 9.

\ Tectbl

Tabmuua 9 — IlepeueHb 9JIEKTPOHHBIX O0Opa30BaTENbHBIX PECYPCOB HH(MOPMALMOHHO-
TEJIeKOMMYHUKAIIMOHHOHU ceTtn «VHTepHeT»

URL anpec HanmenoBanue
http://parallel.ru/ Jlaboparopust ITapajuienbHbIX MHPOPMALMOHHBIX TexHonoruit Hayuno-

HCCIIEI0BAaTENIbCKOTO BBIYHCIUTENFHOIO IEHTPa MOCKOBCKOTO
roCyJIapCTBEHHOr0 yHuBepcuTeTa uMeHn M.B.Jlomonocosa

10.2. B kauecTBe KpHTEpPHUEB OLCHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIINH 00y4YarolMMHCS IpUMEHSeTcs 5-0alibHas MIKaga OLEHKH CHOPMHPOBAHHOCTH
KOMIIETeHIIMH, KoTOpasi IpuBeJieHa B Tabauue 14. B TeueHue cemecTpa MOXKET UCIIONB30BATLCA
100-6annpHas  mKana  MOJYJIBHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUIIA
UCTIOIb30BaHMs KOTOPOH, YCTAHOBIECHBI COOTBETCTBYIOUIUM JIOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuia 14 —Kpurepun oueHKr YpOBHsI CHOPMHUPOBAHHOCTH KOMITETECHIIMI

8. IlepedeHp MHGOPMALIMOHHBIX TEXHOJIOTHIA
8.1. Ilepeuenr mnporpaMMHOrO OOECIEUEHHs, HCIOIb3YEMOTO0 TIPH OCYIIECTBICHUU
00pa30BaTeIbHOrO MpoLecca MO JUCLUILIHHE.
[lepeuens ucnonp3yeMoro nporpaMMHOro odecrieueHus npecrasieH B Tadaune 10.

Tabauna 10— IlepeueHs mporpaMMHOro oOecreueHust

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. IlepeueHn MH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM,UCTIONB3YEMbIX npu
OCYILECTBICHHH 00Pa30BaTEIHLHOIO MPOIIECCa 10 JUCIUIITHHE

IlepedeHp wucHONB3yeMbIX HMH(GOPMAILMOHHO-CIIPABOYHBIX CHCTEM IPEACTAaBICH B
Tabymne 11.

Tabauua 11— INepeuens HHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM

Ne ni/nt HaumenoBanue

He npenycmotpeno

9. MarepuaibHO-TeXHHYECKas 6a3a
CocraB  MaTepHalbHO-TEXHHYECKOW  0a3bl, HEOOXOOUMOW ISl  OCYIICCTBICHHUS
00pa3oBaTebHOrO Mpolecca Mo AUCIUIUIMHE, MPe/CcTaBlieH B Tadauel2.

Ta6nuia 12 — CocraB MaTepuanbHO-TEXHHIECKON 0a3bl

No HaumenoBanue cocTaBHOM yacTu Howmep ayauropun
n/n MaTepHaJIbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAUMOCTH)

MynbTUMeAUHHBIA y4eOHbIH Ki1acc 1Sl IPAKTHYECKHX 3aHATHI

CrenuanusupoBanHas adopatopus «IIporpaMMHBIX CHCTEM»

OreHKa KOMIIETEHIAN X .
S-GaiIbHas WKaa apaKTepHUCTUKA CHOPMUPOBAHHBIX KOMIICTCHIIN
— oOyyarommiicsi TayOOKO H BCECTOPOHHE YCBOWII IMPOrPAMMHBIi
MaTepHa;
— YBEPEHHO, JIOTHYHO, [IOCIIEI0BATEIbHO U TPAMOTHO €r0 H3J1araer;
COTIHOY — ONMpPAasCh Ha 3HAHMS OCHOBHOM M JOIOJHHUTENbHOM JIATEPATYpBI,
GAITCHOY TECHO NPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHUS C NPAKTHYESCKOM
JIESITENIbHOCTBIO HAIPABIICHHUS;
— yMeJi0 00OCHOBBIBAET U apIyMEHTHPYET BbIBUTaCMbIC UM H/ICH;
— JIeNIaeT BLIBOJILI U 0000IEHNS;
— cBOOO/IHO BJIAJICET CHCTEMOI ClICHHATN3UPOBAHHBIX TOHATHIA.
— oby4aromuiicss TBEp/I0 YCBOKJI IPOrPAMMHBII MaTepuall, IpaMOTHO U
[0 CYyLIECTBY H3JlaraeT ero, ONHpasCh Ha 3HAaHUS OCHOBHOM
JIUTEPATYPBI;
«xopomon — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3bIBACT YCBOCHHBIC 3HaHHS C MNPAKTHYECKOW JESATEIbHOCTHIO
«3AUTEHO»
HAaITPaBIICHHS
— apryMEHTHPYET HAYYHBIC MTOJI0KEHHS,;
— JIeJIaeT BBIBOJIBI U O0O0OIICHHUS;
— BIIaJieeT CHCTEMOH CIIeUATN3UPOBAHHBIX TOHSITHIH.
— 00yJarOIHMIACS YCBOWIJI TOJIBKO OCHOBHOM MPOrPaMMHBIH MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, ONMpasichb Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIyCKaeT HECYIIECTBEHHBIC OINOKN 1 HETOYHOCTH;
«yZIOBIICTBOPHUTEIILHOY N
GATTCHO — HCIIBITHIBACT 3aTPYIHEHHS B IPAKTHICCKOM MPUMEHEHHH 3HAHHI
HaIpaBJICHUS,
— c1ab0 apryMeHTHPYeT HAYYHbIC TOJ0KCHHUS;
— 3aTpyaHsieTcs B JOPMYIMPOBAHUH BHIBOIOB M 0000IICHUIT;
— YaCTUYHO BJIAJICET CUCTEMOH CIEHUATH3HPOBAHHBIX MOHITHH.
— 00yvarouMiicsi HEe YCBOWJ 3HAYMTENBHOW YacTH IMPOrPaMMHOrO
Marepuaa;
— IOMyCKaeT  CYyNIECTBCHHbIE  OMIMOKM W  HETOYHOCTH  IPH
«HEY/IOBIICTBOPUTEIILHO ;
HE SATTCHOY paccMoTpeHuH npobiieM B KOHKPETHOM HaIpaBJICHHHY; )
— WCTBITHIBACT TPY/JHOCTH B PAKTHYECKOM MPHUMEHEHHH 3HAHUIA,
— HE MOXKET apryMEHTUPOBATh HAYYHBIC ITOJIOKCHHS;
— He GOpMYITUPYET BHIBOJIOB M 0000IICHHUH.

10. OueHouHble cpeCcTBa I MPOBEACHHUS TPOMEKYTOTHOH aTTeCTAIIH
10.1. CocTaB OLICHOYHBIX CPENCTBAJIS MPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu
oOyJaronmxcs 10 JUCHUIUIMHE IpUBeIeH B Tabnuie 13.
Ta6nuia 13 — CoctaB OLIEHOYHBIX CPEJCTB IS TPOBEACHUS IPOMEKYTOUHOHN aTTECTAIMN

10.3. TunoBble KOHTPOJILHBIC 33aHUS WIIH UHBIC MAaTCPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa MpejcTaBieHbl B Tabmwuie 15.

Tabnuua 15 — Bonpocs! (3a1a4un) Asst 9K3aMeHa

Bun mpoMexyTOYHOI aTTecTaiin [TepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnurcok BOIPOCOB K 9K3aMEHY
TecTsl

3auer Crrcok BOIpOCOB;

Ne /i ITepeueHp BonpocoB (3a1a4) Ajsi 9K3aMeHa
1 [Ipo6aema TynuKOB B MapauleNbHBIX IPOTPAMMHBIX CHCTeMax. BUIbI TyHHKOB.
Mertozbl 00pBOBI C TYNMKaMH B NapajlieIbHbIX IPOIPAMMHBIX CHCTEMAX.
2 LlenTpann3oBaHHbIH METO OOHAPYKEHHS TYNHKOB B MAPAJIEIbHBIX IPOrPAMMHBIX
cucremMax




3 JleneHTpann30BaHHbI METO 00HAPYKEHHS TYIMKOB B PACIIPEICICHHBIX
TIPOTPaMMHBIX CHCTEMaX

4 HpeZ[OTBpaIIICHI/Ie TYIHUKOB B IMaPaJUICIbHBIX IIPOrPaMMHBIX CUCTEMAX

W

PacnpezeneHue npoLeccos o nporeccopaM. Kpurepun u noaxomsl.
PacripesienieHre cTaTHYECKOI CHCTEMBbI IIPOLIECCOB.

Bompocsl 1y npoBeAeHHS INPOMEXKYTOYHOM AaTTeCTallid B BHAE TECTUPOBAHUS
npejcTaBiaceHsl B Tabuie 18.

Ta6muma 18 — [IpuMepHsIii nepedeHb BOIIPOCOB LISl TECTOB

Ne o/ [IpumepHBIH IepedeHb BOIPOCOB JUIS TECTOB

PacnpeHeHeHI/Ie IIPOLECCOB 110 IpOoLIeccopam. CroxacTrueckue AJITOPUTMBI.

Mogenb MyJIBTUIIOTOKOBBIX BbluKc/ieHUH biaymosa-Jlei3epcona.

OHPCHGHCHI/IG o01mrero yricaa TapaJuIe/ibHbIX ITPOLECCOB B I'pyIIIIC.

OnpeneneHre HOMepa npoiecca B rpymne. MPI

HJ'IaHI/I]JOBaHI/Ie MYJIbTUIIOTOKOBBIX BbIUMCIICHUH. «KaTHbIN TUIAHUPOBILUK»

IMpuem/nepenaya cOOOLICHUH MKy OTAEIbHBIMU IPOLIECCAMU.

HJ'IaHPIpOBaHI/Ie MYJIbTUIIOTOKOBBIX BBIYHCIICHUH. HﬂaHPlpOBI_LII/IK «3aHSITBIC JINCThS

OZ[HOBpCMCHHaH rnepejaya u npueM COOGH_ICHI/IH MEXKAY OTACIIbHBIMU ITPOLIECCaAMU.

— O |0 ||

0 [InanupoBaHue MyJIbTUIIOTOKOBBIX BbIYHCiIeHHH. [InannpoBimuk «[loxuturens
paboT»

CHHXpOHHU3ALIUS TPOLIECCOB.

Bomnpocs! (3agaun) muist 3auera / qud¢. 3adera npeacTaBieHs! B Tabnuie 16.
Tabnuua 16 — Borpocs! (3amaun) asist 3auera / nudd. 3auera

[IporpammupoBanue ¢ AUPEKTHBOI for

[IporpamMmmupoBaHue ¢ AMPEKTHBOIL sections

[IporpamMmmupoBaHue ¢ AUPEKTHBOIA single.

Oo0benunenne nupektus parallel u for (sections).

HpI/IMeHCHI/Ie JUPEKTUB CUHXPOHHU3AIINH.

— =[O0\ |[HK[WIN|[—

— o

HpCHOTBpaH_[eHHe TYINHUKOB B HECHTPAJIM30BAHHBIX ITapaJUICIIbHBIX MIPOrpaMMHBIX
CHUCTEMaAX.

—
[\S)

[IpenoTBparieHne TYIUKOB B pacTIpeJeICHHBIX apaUIEIbHBIX TPOrPAMMHBIX
CHCTEMaX.

Ne n/n [lepeuens Bompocos (3a1a4) st 3a4era / AudGepeHIPOBAHHOTO 3a4UeTa

1 Brruncaurensusie nponeccel. @opmanbHasi Mmogenb. CBoiicTBa mpoiiecca.

2 Cucrema mporneccoB. HezaBucumele mporeccel. Bzanmoneiicteue
POLIECCOB.

3 [ToxazaTenu napauiensHeix BC 1 Beluncnenuit

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

5 O6uwe npoueaypst MPI: Unninanusars, 3aBepiieHue.

6 O6muwme nporueaypst MPI: Onpenenerne o01Iero 4ucia mapanieabHbIX

nporeccos B rpymme. OnpegeneHne HoMepa npouecca B TpyIie.

MPI: Tlpuem/nepenaya cooOLICHUIT MEKAY OTACIBHBIMHU MPOLIECCAMH.

IepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCLMILUIMHE OOYYarONU[MXCS 3a04HOM (OpMBI
00yd4eHusl, peICTaBIeHbI B Tabmuie 19.

Tabauua 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

Ne n/n [lepeueHb KOHTPOJIBHBIX PA0OT

He npenycmotpeno

8 MPI: I'pynmoBsie (KOJUIEKTHBHBIE) B3aUMO/IeiicTBHs. Pacchuika memoro
coobuieHus nmpoueccam. COOpKa JaHHBIX OT ITPOLIECCOB.

9 MPI: I'pynnoBsie (KOJUIEKTHBHBIC) B3aUMOJIecTBHSA: Pacchuika yacreit
coobuieHus mpoueccam. Coopka yacTeil cOoOLIEHHUS € TPOLIECCOB.

10 MPI: ®ynkiuu noanepKKu pacnpeneneHHbIX onepauuii: Boinonnenue

rII00aBHBIX ONEPALMii ¢ BO3BPATOM PE3yJIbTATOB B TIIABHBII POIECC.
BeinonHeHue ri100abHBIX ONepalui ¢ BO3BPATOM PE3yJIbTaTOB BO BCE

HPOLIECCHI.

11 MPI: CHHXpOHH3AIMSI IPOLIECCOB

12 MPI: BupTyanuzaius TONOJOTUU.

13 OpenMP: O6mue nousitusi. O6JIaCTh MPUMEHEHHSL.

14 Jupextusl OpenMP: JlupeKkTuBbl Aj1s ONpeeneHus napasienbHoM
obJacTu.

15 OpenMP: JIupeKTHBbI 115 pactpe/eeHus! BbIYUCISHUN BHYTPU
napauiensHoi obnactu: Jupexrusa for.

16 OpenMP: [lupexTHBsl A7 pactipeielieHus] BBIYUCICHUN BHYTPU
napajuienbHoi obnactu: Jupextusa sections. JlupekTtusa single.

17 OpenMP: [lupexTHBBI A7 pacripeieleHus BBIYUCICHUN BHYTPU

napauienbHoi oonactu: OobenuHenue nupektuB parallel u for (sections).

Ilepeuenp TeM /Ui KypCOBOIO IPOCKTHPOBAHHS/BBIMOJHEHHS KYpPCOBOH pabOThI
npezcTaBiieHsl B Taduie 17.
Ta6auua 17 — IlepedeHb TeM JJisl KypCOBOTO NPOSKTUPOBAHUS/BBIIIOJHEHHUS KyPCOBOW pabOThI

No /i1 [IpumepHBIii TepedeHs TeM ISl KypCOBOTO IPOSKTUPOBAHUS/BBIITOTHEHUS
- KypcOBOH paboThI

Y4eOHBIM TIIAHOM HE MPEIYCMOTPEHO

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIOMNE  HPOLEAYpHl  OLEHMBAHHSA
WHJMKATOPOB, XapaKTepPH3YIOIIUX JTambl (OPMHUPOBAHUS KOMIIETCHLHMH, coaepxaTcs B
JIOKIbHBIX HOpMaTuBHBIX aktax [ YAII, pernaMeHTHUpPYIOIIMX HOPSIOK M IPOLELYPY
IIPOBEJCHUS TEKYIEr0 KOHTPOJIS yCIEBAEMOCTH M IPOMEKYTOYHON aTTECTALMH O0YJarOIIUXCs
I'VAIL

11. Meroauueckne yka3aHus Ui 00y4aronuxcs 0 OCBOCHUIO TUCIIUTIIIHHBI

11.1. Meroguyeckne yka3aHHsS I OOy4aromMXCS II0 OCBOCHHIO JIEKIOHHOTO
MaTepuana

OcHOBHOE Ha3Hau€HHE JIEKLIIMOHHOIO MaTepuana — JIOTUYECKU CTPOiHOe, CHCTEeMHOE,
rIy0OKOoe W SICHOE HW3JIOXKEHHE ydeOHOro marepuana. Ha3HaueHue COBpPEMEHHOW JICKIIHU B
paMKax AWUCIUILUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO WH(OPMAIHUIO MO TEME, a B OCBOCHHUU
(yHImaMeHTaIbHBIX MNPOOJEM JIUCIMIUIMHBI, METOJOB HAYYHOTO TMO3HAHUS, HOBEHIINX
JIOCTHIKCHUN HayYHOW MBICTH. B ydeOHOM mmporiecce JEKIHs BBITOIHSIET METOI0JIOTHIECKYIO,
OpraHU3alHOHHYI0 U HH(GOPMAIMOHHY0 (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIA anmapat
KOHKPETHOW 00JacTH 3HaHWs, €€ MpoOJIeMbl, JaeT IEJIbHOE MPEICTABICHHE O IMCIHUILINHE,
TTOKa3bIBAET B3aMMOCBS3b C IPYTUMHU TUCIUILTHHAMHU.

[l1aHupyeMble pe3yabTaThl IPH OCBOCHUH 00YYAOIIUMHICS JTEKIIMOHHOTO MaTepraia:

— TOJIyY€HHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBSI3AaHHBIX 3HaHUI, YPOBEHb
KOTOPBIX ONpENeNsIeTcs LIeJIeBOM YCTAaHOBKOM K KaX /10l KOHKPETHOU TeMe;

— MOJIyYeHHE OIbITAa TBOPUECKOI PabOTh COBMECTHO C MPEIOAaBaTeNIeM;

— pasBuTHE NOPO(ECCHOHANBHO-ICIOBBIX  KayecTB, JIIOOBH K MNPEAMETY |
CaMOCTOSTENILHOTO TBOPYECKOTO MBIIUICHHSI.

— TOsBJICHHE HEOOXOJMMOI0 HHTEpEca, HEOOXO0AUMOTO U1l CAMOCTOSTEIILHOM PaboThI;




— MOJyYeHHE 3HAHUA O COBPEMEHHOM YPOBHE DPAa3BUTHS HAYKH M TEXHUKH H O
MIPOTHO3€ UX PAa3BUTHS HA OIMKANIINE TOMBI;

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepHan (BBLACIATH IJIABHBIE MBICIH U
MIOJIOXKEHHS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HMX B  Pa3IMYHBIX
(hopmyTUpoBKax);

— MOJyYeHHE TOYHOTO MOHMMAHHUS BCEX HEOOXOMIUMBIX TEPMHHOB U MTOHATHH.

JlekMOHHBIN  MaTepuan MOXKET CONPOBOXKIATHCS JEMOHCTpAalMed ClIaioB U
HCTIOJb30BAHMEM DPAa3/IaTOYHOTO MaTepualia IpH IPOBEJCHHH KOPOTKUX JHUCKYyCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIbHBIX TEMATHK 110 JUCIHILIHHE.

11.2. Meroaudeckue yka3aHusi Jasi OOydyaroUIMXCS IO IMPOXOXKJICHUIO MPAKTHYECKUX
3aHATHI

IIpakTuueckoe 3aHsATHE SBJISIETCS OJHOW M3 OCHOBHBIX (hOpM OpraHm3aluu y4eOHOro
MPOLIECcCa, 3aKJII0YAIOIIAsCS B BBIMOIHEHUH 00y4aronMMICS MO/ PYKOBOACTBOM IIPENOaBaTes
KOMIUIEKCA y4YeOHBIX 3aJaHUil C LENbI0 YCBOCHHUS HAyYHO-TEOPETHUYCCKUX OCHOB YyueOHOM
JUCUUILUIMHBI, IPUOOPETECHHsI YMEHHUIT U HABBIKOB, OMBITA TBOPYECKON IESTEIBHOCTH.

LesbI0 MPaKTHYECKOTO 3aHATHS JUIS 00YYarOIEerocs ABISETCS NIPUBUTHE 00yJaroMMUMCs
YMEHHIA ¥ HABBIKOB MPAKTHYECKOM JEITEIHHOCTH M0 U3Y9IaeMO# IUCIUILUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00yYalOMIUMCs IPAKTUYECKUX 3aHATHH:

— 3aKpelulcHHe, yriyOieHue, pacluIMpeHHe W [eTanu3alys 3HAHUI [pU pPEeIIeHUH
KOHKPETHBIX 3371a4;

— pa3BUTHE II03HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIUICHHUS,
TBOPUYECKON aKTHBHOCTH;

— OBJIAJICHHE HOBHIMH METOJaMH W METOAMKAMM H3Y4YEHHs KOHKPETHOH yueOHOM
JUCIHAIUIAHBL,

— BbIPa0OTKA CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS TMOJYYCHHBIX 3HAHUMA IS
BBITOJHEHHS 3a/IaHHI;

— ofecrieueHne paloOHAIBHOIO COYCTAHUSI KOJUIEKTHBHOW M MHAMBUAYaJbHOU (opm
0o0y4eHusl.

DYHKINY TPAKTHUECKUX 3aHATHIHA:
— IO3HaBaTeJbHas;
— pa3BHBaromas

Ilo xapaxTepy BBIIOJHICMBIX OOyYaroIIMMCS 3aJaHUH 110 TPAKTUYECKHM 3aHSATHSM,
MIPAaKTHYECKHE 3aJaHUs MO JAHHOMY KypCy OTHOCSATCA K aHAIUTHYECKHM, CTAaBALIMM CBOEH
LIeJIBIO TTOJTyYeHUe HOBOH MH(OPMAIUK Ha OCHOBE ()OPMATIM30BAHHBIX METOJIOB.

@opMBl OpraHU3alMH NPAaKTHYECKUX 3aHATHH - BBIIOJIHEHUE YNPAXHCHHH, pEIICHHE
TUNOBBIX 3a/a4 110 NPUMEHCHUIO H3y4YaeMbIX METOIOB IOCTPOEHHS M IPOrPaMMHPOBAHHUS
MapauIebHBIX IPOrPAMMHBIX CHCTEM.

11.3. Meroauueckue yKa3aHusl Uil OOy4aroOLIMXCS IO BBIMOJHEHUIO J1ab0PaTOPHBIX
pador

B xome BeImoONHEHMS 1a0OpaTOpHBIX pabOT OOyYarOIIMiiCS [ODKEH YIIyOuTh W
3aKpeNUTh 3HAHHS, NMPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIUKOM M TEXHUKOU
IKCIICPUMEHTa B COOTBETCTBUH C KBAJIM(HUKAIMOHHON XapaKTEPUCTUKOH oOydaromerocs.
BeinonHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIIEPHUMEHTATBHO-NPAKTHYECKOM, pacueTHO-
AHAIUTHUYECKON YacTeil U KOHTPOJIBbHBIX MEPOIPUSATHI.

BeimonHenne 1a00paTOpHBIX PabOT 0O0ydaromMMCs SIBISIETCSI HEOTHEMJICMOHM YacThIO
N3y4eHHs] JUCLUIUIMHBI, ONpeneseMOi ydeOHbIM IIAHOM, W OTHOCHTCSI K CpEICTBaM,
00ecreYrBaIOIIM PELICHHE CIIEYIOIMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
H3y4aeMbIX B PaMKax JAHHOH AMCUMUILIINHBL,

— 3aKpeIUieHHe, Pa3BUTHE W ACTATH3ALMS TCOPETUYECCKHX 3HAHHM, MONYYCHHBIX Ha
JICKLHSX;

—  MOJyYeHHE HOBOW MH(OPMAIMH M0 U3yIaeMOl TUCIUILIHHE;

— nOpuOOpeTeHHe  HAaBBIKOB ~ CaMOCTOSTENBHOH  paboThl
000pyI0BaHHEM U IPHOOpAMHL.

11a00paTOPHBIM

o

3aganue u TpeGOBAHUS K NPOBeIEHUIO JIA00PATOPHBIX padoT

Tpebosanus K 6binoaHeHUIO 1aOOPAMOPHBIX pabom

Iponecchl: BHE 3aBUCHMOCTH OT KOJIMYECTBA IIPOLECCOB B 3aJaHUU NPOrpaMMa JOJDKHA
paboTaTh KOPPEKTHO Ha J00OM uHcie mponeccoB. Ilog TepMHHOM — «KOPPEKTHO»
MOZIpa3yMeBaeTCs:

e Bri1aBaTh OTMHAKOBBIN PE3yabTaT B 3aJa4axX, I OT YUCTIA IPOLECCOB HE 3aBHCHT
MaTeMaTHYECKUH pe3yJIbTaT BbIUMCIIEHUH (11epBasi, YacTb 3aJaHUil BTOPOH U TPeTbsl
JabopaTopHble pabOThI).

e BbigaBaTh  pasiauMuHble, HO IPaBHIbHBIE PE3yNbTaThl B 3ajayax, IJe
MaTeMATHYCCKUil Pe3ylIbTaT 3aBUCHUT OT YUCNIA HPOLECCOB (HAIPUMEpP — 4acTh
3a1a4 2 1abopaTopHOi paboThI).

Beluncnenus: HcCronb3oBaHUE pacnpeaciC€HHbIX BBIYHMCIICHUI JOJDKHO pacnpeacisaTb
Harpys3Ky W COKpallaTb BpE€Ms BbIIIOJHEHUS 3a/laydd, a HE YBCJIHWYHUBATL BPEMsSI U KOJIMYCCTBO
BBIUUCIICHU OTHOCUTEIILHO OJJHO3aJaYHOTO BBITIOJTHEHUS. HaHpHMep:

e Ecmu BCKTOP JAOJIKECH OBITh nepeaad OT OAHOTO Ipouecca ApyruM Irponeccam, To
9TOT BEKTOP HYXHO CO3]aBaTh TOJILKO B TOM IIpoLECcCe, KOTOpHﬁ 6y,HCT paccoliaTb
JAHHBIC, a HC BO BCEX.

KoMMyHHKa|K: TaKk KaKk BBIYHCIUTENH (IPOLECCHI, MPOLECCOPhl MM BBIYHUCIUTENbHbIC
MalIdHbl, KOTOpbIE pEaJM3yIOT BBIYMCICHHS) 3aBEIOMO OBICTpee, 4YeM KOMMYHHKAIUH,
CIIeIOBATENIbHO, TIepeaya JaHHBIX MEXAY MpOLEecCOpaMd JODKHA OBbITh  MHHHUMAIIBHO
HeoOxoaumoi. Hampumep:

e Ecmu mpu COPTHPOBKE MAaTPHUIBI OTICIBHBIC MPOIECCH NOJKHBI COPTHPOBATH
OTHCNbHBIE CTONOIBI (CTPOKH), TO HE CIEAyeT IepeaBaTh MPOIECCaM BCIO
matpuny. IlepemaBaTe ciieqyeT HENOCPEICTBEHHO CTPOKH, KOTOpbIE OyayT
OTCOPTHUPOBAHBI.

e Oco0OeHHO He CTOMT HCoib30BaTh MeToa Alltoall asst TpaHCTIOHHPOBAHMS MATPHIL.

3aganus nJsi 1a00paTOPHBIX padoT
JlaGopartopnas pabora Nel. PacnipesieneHHbIe BBIYHUCICHHUS HA/l CTPYKTYPHBIMH JIaHHBIMH.
3ananue: [lepecnate Bexrop, pasmepHoct M, N mporeccaM, HCHONB3ysl pa3iIudHbIC BUIbI
CBSI3M MEX]y IpolieccaMu. DJIEMEHThI BEKTOpa 331a0TCsl MPOU3BOJIBHO. DJIEMEHTHI BEKTOpa
[IEPEeChUIaeMOr0 M IPHHSATOTO BEKTOPA, a TAaKKE BPEMsS BBINOJHEHHS JOJDKHBI OBITh
BBIBE/ICHBI HA 3KPaH.

JlaGoparoprast pabora Ne2. @yukumu MPI mis 06paboTky NMEpechUIKHM JAHHBIX MEXIY
pacmpeneeHHbIME MTPOLIECCAMH.



3apanue: CreHepupoBath B Kax1oM U3 N IpoueccoB BeKTop uucen. PasmMepHoCTs BekTOpa —
M. IlpousBecTu mMo3MEMEHTHYIO 00pabOTKY BCEX BEKTOPOB M MMOMECTHUThH PE3yIbTHPYIOIINI
BEKTOp B KakoM-nubo npouecce. B pabore ucnonb3oBarb cpencrsa MPI juis opranusanun
pacrpeneaeHHbIX BBIYUCICHUI.

Jlaboparopnass pabora Ne3. IlapamnenbHas  COPTHUPOBKA [aHHBIX B pacHpeeleHHbIX
KOMILIEKCaXx.

3ananue: [IpousBecTH COPTHPOBKY 3JIEMEHTOB B CTOJONAax (MJIM CTPOKax) MAaTpPHUIIbI
pasmepHocTH NXM, ¢ HCIIONB30BAaHUEM DPAaCHPENCICHHS BBIYHCICHHI MEXIY MPOLECCaMH
cpenctBamu MPL.

3ameuanue: IIporpaMma nomkHa paboTaTh KOPPEKTHO Ha JIOOOM KOIMYECTBE IPOLECCOB.
Martpuna npu 3ToM He JOJDKHA MEHSATh CBOH Pa3MepBL.

JlaGoparopnas pabota Ned. [TapasuienbHble HWTEpalMOHHBIC BBIYMCICHUS B MapauICIbHBIX
cucteMax ¢ o0meit mamsaTeio. PacmapanienuBaHue omnepanuii  00pabOTKH BEKTOPOB
BEKTOPAMH.

Peanu3oBaTh W pacrnapauieNIuTh ¢ MOMOLIBIO TexHonorun OpenMP pasiuuHbie onepaiuin
HaJ BEKTOpaMH pazMepHocTH N.

JlaGoparopHast pabora NeS. PacnapanienuBaHue BBIYUCIEHHH B IMapajulelIbHBIX CUCTEMAX C
0o01Iel TaMsThIO.

PeanuzoBare u pacnapamienurs ¢ nomombslo OpenMP  ajropuTMbl THIOBBIX 3ajad
00paboTKK MH(pOPMALUH (3aa4U ONPEEIISIOTCS BAPUAHTOM 3aJ1aHus).

BapuaHTbl MHAMBHUAYAIbHBIX 33/IaHUH Ha J1a0OpaTOpHBIE PAOOTHI BBIIAET IIPEIOIaBATENb.

CrpykTtypa u ¢hopma oT4eTa 0 JadopaTopHoii padore ColepkaHue oTyera
e 3ajanue.
e Texct mporpaMMel.
e PesynbraT paboThI IPOrPaMMBI.
e BriBoasl

TpedoBanus Kk opopMIiIeHHIO 0TUETA 0 JIaGopaTOpHOIi padoTe

Otyer o JsaboparopHoii pabore oOQOpMISETCS B COOTBETCTBUM C TPEOOBaHUSIMHU
oopmiternu otueroB 0 HUP, KypcoBBIX U TUIIOMHBIX IIPOEKTOB clienyeT noib3oBatbes [OCT
7.32-2001 uznanus 2008 roaa (http:/guap.ru/guap/standart/obl_main.shtml )

Otuer ohopMIIeTCS B JIICKTPOHHOM M OyMa)KHOM BHUJIE.

11.4. Meroauyeckue ykazaHHs JJIsi O0YHaIOIIMXCS M0 TPOXOXKACHHIO CAMOCTOSTEIbHON
paboTsI

B xoae BBINONHEHUS] CAMOCTOSTEIBHOW PaOOThI, OOYUYAIOIIMICS BBINONHSAET paboTy IO
3alaHHI0 M [P METOJMYECKOM PYKOBOJACTBE IPEHojaBatess, HO 0e3 ero HernocpeaACTBEHHOTO
y4acTusi.

B mpouecce BBINOJIHCHUS CaMOCTOSTENBHOI paboThl, y obydaromerocs: GopmMupyercs
Lesecoo0pasHoe IIIaHMpOBaHHE paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BHBATh YMEHUS
U HaBBIKM B YCBOGHHM M CHCTEMATH3alMU NPUOOPETaeMbIX 3HAHUH, 0OECleYMBaeT BBICOKHUIA
YPOBEHb YCHEBAEGMOCTH B MEpHOJ OOYYEHHS, MOMOTaeT MOJYYUTh HABBIKM IOBBIILICHUS
poQeCcCHOHATBHOTO YPOBHSI.

MeToAMYeCKUMH ~ MaTepuajaMH,  HalpaBisIOIMMH  CaMOCTOSTENIbHYI0 — paboTy
00y4arOLIMXCSI SBISIOTCS Y4eOHO-METOANYECKUIT MaTeprall 1o JUCLMILTHHE.

11.5. Meroguueckne yka3aHus Ui OOYYarOIIMXCS IO MPOXOXKICHUIO TEKYIIEero
KOHTPOJIS yCHIEBAEMOCTH.

Texymuii KOHTPONb YyCHEBAEMOCTH IIpeIyCMaTpUBacT KOHTPOJb KadecTBa 3HAHUN
00Y4aroLMXCsl, OCYIIECTBIISIEMOr0 B TEUEHHE CEMECTPA C LIeNbI0 OLICHWBAHHS XO/a OCBOCHUS
JIUCLUILIMHBL.

11.6. Meroauueckue ykazaHHs Ul OOyYaroOIIMXCs 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTaIHH.

IMpomexyroynast  arrecrauust  OOy4alOIIMXCS  NPEAYyCMATPHBAET  OLICHUBAHHE
MIPOMEXKYTOYHBIX ¥ OKOHYATEJbHBIX Pe3ysbTaToB 00ydeHus mo aucuumuinHe. OHa BKIIOYAET B
ceost:

— o9Kk3aMeH — (opMa OLEHKH 3HAHMH, MOJNYYEHHBIX OOYYAIOIIMMCS B IPOLECCe
N3Y4eHUs] BCEW NUCLMIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOSITENIHOW paboThl, CHOCOOHOCTH
MIPUMEHATh WX JUIS PELICHUs MPaKTHYECKUX 3anad. JK3aMeH, KaK IMPaBWIO, IPOBOJUTCS B
MIEpUOA SK3aMCHAI[MOHHOW CECCHM M 3aBEpIIAeTCAd AaTTECTALIOHHOW OLIEHKOH «OTIMYHOM,
«XOPOILOY», KYAOBIETBOPHTEILHO», KHEYIOBIECTBOPUTEILHON.

— 3a4er — 9T0 (opMa OLEHKU 3HAHMUIL, MTOMYUYCHHBIX 00YYaIOIMMCS B XOAE M3y4YECHUS
y4eOHOM TUCLUILIMHEI B [IEJIOM HIIM TPOMEXYTOUYHas (110 OKOHYaHHH CEMECTpa) OLCHKA 3HAHUI
00y4aromyMcst 110 OTJEIBHBIM pa3fiesiaM AMCIHIUIMHBI C aTTECTAIMOHHON OLICHKOH «3auTEHO»
WM «HE 3aUTEHON.



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL
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