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1. Hes v 321244 JHCUHUILIHHBI:
Lenvio Oucyuniumvl s615€emcsa 66e0eHUe YHAWUXCA 6 NPEOMEMHYI0 001acmb COBPEMEHHbIX
RaApAINenbHbIX 8bIYUCTEHULL.
B npouecce npenogaBaHus AUCLMIUIMHBI PEINAIOTCS CIEYIOLMINE 3a/1a4U:
* OCBOCHHE AapXMTEKTYPHbIX MPHHIMIOB peaju3alluyd mapamiensHol o0paboTku B
BBIYMCIIMTENBHBIX MALIMHAX;
*  U3Y4YEHHE METOJOB M S3bIKOBBIX MEXAHU3MOB KOHCTPYHPOBAHMS IapajlelIbHbIX
IpOrpam;
*  OBJIAJICHUE NApaUIeIbHBIMU BEIYUCIUTENLHBIMUA METOAAMH.

2. MecTo aucuuiLiuibl B crpykrype OOIL:
[ukn, k xoropomy otHocuTcst aucuumumHa: brnoxk 1 «/lucuumnubbl (MOLynu)», 4acTb,
(opmupyemas ysacTHUKaMH 00pa3oBaTeNbHbIX OTHOILIEHUH

B tabuune Ne 1 npuBeeHsl NpeAIIECTBYIOMUE W MOCIEAYIONIME TUCIUIUINHEI, HallPaBJICHHbIE
Ha (POPMUPOBAHUE KOMIETEHIMH AUCLUIUIMHBL B COOTBETCTBUH ¢ Marpuueil komnereHuui Ol

BO.

Tabnuma Ne 1
[IpenmecrByromue U nocjeyoue JUCHHILIHHBL, HANIPaBJIeHHbIe HA (JopMuUpoBaHHe
KOMMeTeHInii
N [Mudp u [Tocnenyiomue
[/ | HAUMEHOBaHNE [IpeamecTByomue AUCHUILTHHBL JHUCLUTLTHHEI (CPYIIIbI
KOMIIETEHI[UN JIMCLIMILINH)

YHHBepcaanme KOMIIETEHIIUH

1

O01enpodeccuoHaIbHbIE KOMITETCHIIUH
1 OIIK-4, OIIK- | OcHOBBI IPOrpaMMUPOBAHUS -
8 Texnonorust nporpaMMUpOBaHHUs
AJITOPUTMBI U AHAJIU3 CIIOKHOCTH
IIpodeccuonabHbIE KOMIIETEHITUA

[TK-1 OcHOBBI IPOrpaMMHUPOBaHHS -
Texunonorust nporpaMmMHpoOBaHUs
ANTOPUTMBI U aHAJIN3 CJIOKHOCTH

3. TPEﬁOBaHl‘Iﬂ K pe3yjbTaraM OCBOCHHUH NUCHHIIJINHBIL

[Tpouece n3yueHus AMCUUIMIUHBI HAMPABIEH HAa (POPMUPOBAHUE CIIEAYIOINX KOMIIETEHIUN
OI1K-2: OITK-4; OIIK-8; I1K-1

(6 coomeemcmeuu ¢ OC BO PVIIH)

OIIK-2. Cpocoben mnpoBOAMTL [OJ HAy4YHBIM PYKOBOJACTBOM HCCIEJOBAaHME Ha OCHOBE
CYLIECTBYIOIUX METOJIOB B KOHKPETHOI 001acTi npodeccnoHanbHON AesTeIbHOCTH.
* OIIK-2.2 VYmeer pemarb HayyHbIE 3aJadd B CBSI3H C IIOCTaBICHHON LENLIO M B
COOTBETCTBHH C BHIOpAHHOH METOAUKON
* OIIK-2.3 Hmeer mnpakTHYECKUH OMNBIT MCCIEAOBAaHUNH B KOHKPETHOH oOiacTu
npoecCUOHAIbHON JAEATENbHOCTH
OI1K-4. CnocobeH HaXOAUTh, AaHANM3HPOBATE, PEAIM30BbIBATL IPOIPAMMHO U MCIIONIb30BaTh Ha
NPaKTUKE MaTeMaTHYECKHE aJrOpUTMbI, B TOM HYHCJIE C TPHUMEHEHHEM COBPEMEHHBIX

BBIYHCJ/IUTCIIbHBIX CUCTECM.
* OIIK-4.1 3naer ©0a30Bble OCHOBbl COBPEMEHHOIO0 MaTeMaTHYECKOro anmapara,

CBA3AHHOTO ¢ NPOCKTUPOBaHUEM, pa3padOTKOH, peanuszanued M OLEHKOH KayecTBa
nporpaMMme HpOﬂ,}(KTOB H HpOFpaMMHbIX KOMILIIEKCOB B pa’:‘.ﬂﬂ‘IHbIX OﬁﬂaCTHX



OIIK-

4EJIOBEUYECKOU JAESTEIbHOCTH

OIlK-4.2 VYMmeer wucnoib30BaTh MaTEMaTHYECKHI ammapar B npodeccuoHanbHOM
JESTeNbHOCTH

OIIK-4.3 Mmeer npakTU4EeCKUH OMNBIT MPUMEHEHUS COBPEMEHHOr0 MaTreMaTH4YeCcKOTo
annapara, CBA3aHHOIO C IPOEKTUPOBAaHUEM, pa3paboTKOH, peanuszanuedl U OLEHKON
KauecTBa MPOrpaMMHBIX TPOAYKTOB W MPOTrPAMMHBIX KOMIUIEKCOB B Pa3jIM4HBIX
o0J1acTaX 4enoBedYeCKON NesATe/IbHOCTH

8 Cnocoben paspabarTbiBaTh alTOPUTMbI U KOMIBIOTEPHBIE IPOIPAMMbl, IPUTOAHBIE /IS

IIPAKTUYECKOI0 IPUMEHEHHUS.

[K-1

OIIK-8.1 3naer ©a3oBble NPUHIMILI 0 pa3paboTKe aNrOPUTMOB M KOMIIBIOTEPHBIX
nporpamm, HeoOXOAUMbIX B MPOGECCHOHANBHON eATEIbHOCTH B 00J1aCTH MaTeMaTHKU U
KOMIILIOTEPHBIX HAyK JUIS: M3Y4EHHUS M MOJECIHUPOBaHHUS 00BEKTOB NMpodeccHOHATBHON
JIeATeNBHOCTH, aHall3a JaHHbIX, [peAcTaBIeHus HHpopMauuu u np.

OIIK-8.2 VYmeer npumeHATb HeoOXoauMble B MOpo(ecCUOHAIBLHON AeSTEIbHOCTH
AIrOPUTMBL U METO/ibl B 00JIACTH MAaTEMAaTHKHM W KOMIILIOTEPHBIX HAyK /IS U3Y4eHHUS U
MOJEIUPOBAHHA OOBLEKTOB NPO(ECCHOHANBHON JAEATENBHOCTH, aHalu3a JaHHBIX,
npejacrasieHus HH(GopManuu u mp.

OI1K-8.3 Bnageer HeoOxoquMbIMU B NPO(ECCUOHANILHON AEATENBHOCTH TEXHOIOTUAMHU
M MEeToAaMM B O00NacTM MareMaTHKA M KOMIIBIOTEPHBIX HAyK IUJIsi: M3Y4YeHHUs |
MOJENUPOBaHHUA O0BLEKTOB MNpodecCHOHANBHON JAEATENbHOCTH, aHalu3a JaHHbIX,
npencTasiaeHus HHGopMauK U 1p.

Cnocoben paspadarbiBaTh U OTJIaKUBATh IPOTrPAMMHBIH KO/

[1K-1.1 3HaeT OCHOBBI MPOTPAMMHPOBAHUSI; COBPEMEHHbBIE 0OBEKTHO-OPHEHTHPOBAHHBIE
A3BIKM [IPOIPAMMMPOBAHUS; COBPEMEHHBIE CTPYKTYPHBIE $3BIKM IIPOTPAaMMHUPOBAHUSA;
A3BIKM COBPEMEHHBIX OM3HEC-TIPUI0KEHU I

[1IK-1.2 Ymeer xoaupoBaTh Ha s3bIKaxX MPOrpaMMUPOBAHUSA; TECTUPOBATb PE3YIbLTATh
KOJIMPOBaHUSA

[1K-1.3 Bnaneer HaBbikamu pa3paboTku kofa MH(MOPMALMOHHOH CHCTEMBI; HABBIKAMHU
Bepudukanun koga MHGOPMALIMOHHON CHCTEMbL

B pesynbrarte n3zyueHus JUCHUUILIUHEL CTYACHT JOJIKEH:

3nams:
ob1rue peanu3aluy napauielbHoi 00paboTKH B BBIYMCIHTEIBHBIX MallIHHAX
METO/IbI U SI3bIKOBBIC MEXAHH3MbI KOHCTPYHPOBAHUS MapalIebHbIX IIPOrpaMM;
napaielibHble BBIYHCIUTENbHBIE METObI;
KOPPEKTHbIE MOCTAaHOBKH KIIACCHYECKUX 3aa4;

Vuemos:

OBICTPO HAXOAWThb, AHAIM3HPOBATHL M IPAMOTHO KOHTEKCTHO OOpalaTbiBaThb HAyuyHO-
TEXHUYECKYH0 HH(OpMaLIHIO, MPUBOS €€ K MpoldieMHO-3a1auHoH (hopMme;

UCIOob30BaTh pecypcenl MHTEpHETA;

onpenensats o0uue GopMbl, 3aKOHOMEPHOCTH, HHCTPYMEHTAIIbHBIE CPEACTBA OTAEIBLHON
HpeIMETHOH 00aCTH - OIEPALIUOHHBIX CUCTEM;

MOHATH OCTABICHHYIO 3a/1a4y;

(hopMyIHPOBATh PE3YJILTAT;

IPaMOTHO TOJIb30BaThCS SI3BIKOM MPEAMETHOMN 00nacT;

OPHEHTHUPOBATHLCS B MOCTAHOBKAX 3a/1a4;

YBUETh NPUKIAJAHON aCHEeKT B PELUCHHH HAy4YHOH 3a]a4yu, IPaMOTHO MPEACTaBUTh U
MHTEPIPETUPOBATb PE3YJILTAT;

NPOAHAIN3UPOBATH PE3Y/LTAT U CKOPPEKTUPOBATh MATEMATHUECKYIO MOJIENb, JIEKALLYIO B
OCHOBE 3a/1a4H.

Bnaoemby:

COCOOHOCTh  NMPUMEHATL B HAyYHO-HUCCIEAOBATEIbCKOH M  MHpodecCHOHATbHON



AesaTenbHOCTH  0a3oBble 3HaHMA B obnmacTv  (pyHAAMEHTANbHOH U IPUKIATHOH
MaTeMaTHKH M €CTECTBEHHBIX HAYK;

3HAYUTENbHBIMU HABBIKAMM CAMOCTOATENILHOM Hay4YHO-UCCIIE10BATENbCKON paboTh
(hyngameHTanbHOM NOATOTOBKOM B 00ACTH M KOMIIBIOTEPHBIX HAYK;

3HAYUTEIIbHLIMH HABLIKAMU CAMOCTOSATEILHOH paboTh! C KOMIILIOTEPOM,
OpOrpaMMHUpPOBaHUs, HCIONB30BAHUS METO0B 00padoTku nHpopMaLun;

0a30BbIMU 3HAHUAMHU B 001acTM MH(OPMATUKU U COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH, HABBIKAMM HCIIOJIL30BAHUS MPOrPAMMHBIX CPEICTB U HaBbIKAMM paboThHI B
KOMITBIOTEPHBIX CETSX;

HABBIKAMH CaMOCTOATEJILHOTO MOCTPOEHUS aJITOPUTMA U €r0 aHaJIN3a;

HaBBIKAMH KOHTEKCTHOH 00paboTku nnpopmaryu;

METO/IOM AJIFOPUTMHUYECKOTO MOEIUPOBAHUS [IPH aHAIM3E [TOCTAHOBOK MaTeMaTH4YeCKHX
3a7a4;

METOJAMH MAaTEMAaTUYECKOr0 U QIrOPUTMUYECKOrO0 MOJEIMPOBAHMS NPH aHalIU3e |
peLIEeHUH NPHKIAHBIX U HHIKEHEPHO-TEXHHUECKUX NIpodiiem;

METOJaMH aJTOPUTMHUYECKOTO MOICIUPOBAHUS MPU aHANIKW3E YIPABICHYCCKUX 3aj7a4 B

Hay4HO-TEXHUUYECKOH cdepe;
*  mapaieNbHbIMU BBIYUCIUTEIILHBIMU METO/IAMH.

4. O0beM JHCUHIIMHBI M BU/ABI Y4eOHol padoThl
OO0uas Tpy10€MKOCTh AUCHUILIAHBI COCTABISACT 4 3a4ETHBIC €IMHUIIBL.

Buj yyednoii padorni Bcero yacosn CemecTpbl

D
AyIMTOpPHBIE 3AHATHSA (BCEIo) 54 54
Jlekuun 18 18
IIpaxmuueckue 3anamus (113)
Jabopamopnwvie pabomer (JIP) 36 36
CamocrosiTesibHast pabora (Bcero) 950 90
OOb1mas Tpya0eMKOCTh yac 144 144

3a4. e]l. 4 4

5. Coaep:xanue JHCUHILIMHbI
5.1. Conep:kanue pa3aeioB AHCHHILIHHBI

Nen/n | HanmeHoBanue Copnep:xanne pasjena
pasjeia
JAHCHHILIHHbI

1 S3pIK 1. SI3bik Doprpan
nporpammupoBanust | OcHoBHbIE cBeaeHus o s3bike @oprpan. Mcropus passurus.
Fortran u Ero npeumyiectsa B 0071acTH Hay4yHBIX BbIYHCICHHH IO
napajsulenbHble CPaBHEHHUIO C JPYrHMH S3bIKAMH BBICOKOTO  YPOBHSL
aJIrOPUTMBI Crpykrypa mnporpammbl. Tunsl pgaHHbeiXx. BceTpoenubie

onepatun ¥ GyHkuur. Oneparopel  yHIpaBI€HUS U
BeTBiIeHUs. MaccuBel U pabora ¢ HUMH: ONUCAHHE
MACCHUBOB, 3aJaHUE MACCHBOB, [IHMHAMHYECKHE MACCHUBBI,
OCHOBHbIE€ (DYHKIIMU pabOThl ¢ MACCUMBAMMU KaK MaTpHULIAMH.
BBox u BeIBOI




2. TapasuiesibHbIE AITOPUTMBL

[lapajuienibHple  @ITOPHTMbL:  CYMMHPOBAaHHE  MACCHBOB,
KYMYJISITUBHAsi CyMMa W IIPDOM3BEICHHE 9IEMEHTOB MACCHBOB,
napajiebHOe HePEMHOKEHHE MATPHLL

[lapajuiefibHple  JITOPUTMBI  BBIUMCIICHHS]  OJHOKPATHBIX M
JBYKPATHBIX OIpeJIe/IeHHbIX UHTErpanoB. MrepalnoHHbie METOIbI
pewenns CIIAY

Texuonoruu
napasuie/ibHOro
pOTrpaMMHUPOBAHUS

1. Texuonorus OpenMP

Ocuosubie ceenenus. OpenMP u Fortran. Hutu 1 npoueccsl.
[TapannensHusie " rnocrei0BaTebHbIe obnacrtu.
Ilapamienpuble  1MKIABL M $apajulenbHbie  o0nacTH.
ABTOMAaTHUYECKOE pacnapasuieInBaHus LUKIOB

2. INapamnenusauus mertoga Monre-Kapino ¢ nomoursio
OpenMP Ocuosubie cBegenuss o meroza Monte-Kapino,
reHepanus ciaydaiHeix uucen B Fortran, mapasiennsarus
reHepanuy  ClIy4yalHbIX  4HCENl, CHocod  BBIYUCICHHA
IUIOMIAIA M OMPEECJICHHOT0 MHTErpajia ¢ NOMOIIbI0 METOMA
Moure-Kapio.

5.2. Pazjeiibl JHCHHMILIHE H BH/LI 3aHATHH

Ne Haumenoanue paszuena Jlexu. | Ilpaxr. | Jla6. | Kontpon | CPC | Bee-ro
n/n JMCLHUILIHHEL 3aH. 3aH. b 4ac.
1. | S3bIk nporpaMMupoOBaHUs 9 18 13 32 72
Fortran u napannensubie
AJITOPUTMBL
2. | Texnonoruu napauienbHOIo 9 18 14 31 72
IPOrpaMMHUPOBAHHS
Bcezo yacoe 18 36 27 63 144

6. Jlaboparopusblii npakTukym He npenycmorpen

Ne o/ | Ne paznena HaumenoBanue j1aboparopubix pador Tpyno-
AUCHHUILIHHBI e€MKOCTh
(uac.)
1 1 Hanucaunue nporpamm Ha si3bike Fortran 9
2 |4 Peanuszanus napasienbHbIX aJIFOPUTMOB 9
3 2 Hanucanue napaiienbHbIX NOpOrpaMm ¢ MOMONIBIO 9
texnosoruu OpenMP
4 |2 Hanucanue napamiensHbIX IporpaMM HUCHOL3YIOMIMX 9
meton Mounte-Kaprio.
Hroro: 36

7. llpakTuyeckue 3ausaTus (CeMHHAPHI)
He npenycmorpenst
8. MarepuaibHo-TexHH4ecKoe odecrneyeHue JUCHHILINHbBI:

MynsrumenuiiHas ayquTopusi Ui MPOBEAEHUS JICKLUUOHHbIX 3aHATHH. KommbroTepHbie
(aucreiineple) Kaacchl ¢ JA0CTYyNnoM K cetu MHTepHeT u 21eKTpoHHO-00pa30BaTelbHON cpeje
YHuBepcutera 118 BhINONHEHHs O0y4arOmIMMUCH NPAKTHUECKUX PaldOT MO JAUCUMILIMHE, s
npoBesieHust O0y4aroUIMMUCH CaMOCTOSATENLHON padoThl M KOMIIBIOTEPHOTO TECTHPOBAHUS
oOyyarommxcs (rnpu HeoOXOAUMOCTH).




9. Undopmanuonnoe odecneyeHHe JHCHHIIIHHBI
a) mporpaMMHoe obecreueHue:

e OC Linux, opucnsriii naker LibreOffice (muensuss MPL-2.0), 1O mns npocmorpa pdf
(manpumep, evince (nmuensus GPL-2+ CC-BY-SA-3.0)), GNU Midnight Commander
(JIuuensua GNU GPL 3), pegaxropst emacs (uuensus GPL) wu vi (nunensus BSD),
komnusTop gee (mutensust GPL), 6ubnnoreku MPI (JIuuensus GPL-2), OpenMP (JIu-
uensus ( Uol-NCSA MIT ) MIT LLVM-Grant)

©) 6a3bl faHHBIX, HHGOPMALIMOHHO-CIPABOYHBIE U TOHMCKOBBIE CUCTEMBL:
e Caiit 6ubmuorexku PY/IH http://lib.rudn.ru/
o TVYUC http://esystem.pfur.ru/

10. YuedoHo-MeTOAMUeCcKOe oDeciiedyeHHe JHCHHILIHHBL:
a) OCHOBHA JINTEpPaTypa

1 [Tapamnensnoe nporpammupoBanue: Jlaboparopusie pabotbl [TekcT/aneKTpOHHBIN pe-
cype] : Yuebnoe nocodue / M.H. I'eBopkan, A.B. Koponskora, /[.C. Kynsbos. - DiekTpoHHbIe
TekcToBbIe ganHbie. - M. : Usn-so PVIIH, 2014. - 87 ¢. : un. - ISBN 978-5-209-06152-6 : 109.31.
Pesxum nocryma: http://lib.rudn.ru/Protected View/Book/ViewBook/4366

2, I'eprens, B.II. Teopus u npaxruka napajuleiabHbIX BbIMHUCIEHHH @ yueOHOoe mocobue /
B.IL I'eprens. - Mocksa : Murepuer-Yuusepeuter Mudopmaunonnsix Texuonoruit, 2007. - 424
c¢. : un.,tabn. - (OcHoBel nHpopmanuoHueix texuonoruii). - ISBN 978-5-9556-0096-3 ; To xe
[Onexrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=233067

3. AntonoB A.C. "l[lapaniensHoe MNporpaMMHpOBAaHHE € HCHOIL30BAHUEM TEXHOIOIMH
OpenMP: YVuebnoe nocodue". — M.: Uzn-Bo MI'Y, 2009. - 77 ¢. ISBN 978-5-211-05702-9 Pe-
xum noctyna: https://parallel.ru/sites/default/files/info/parallel/openmp/OpenMP.pdf

4, Jleun, MLI1. [1apannensHoe nporpammupoBanue ¢ ucnonb3zoBanuem OpenMP : yueOnoe
nocobue / ML.IL JleBun. - Mocksa : Unrepuer-Yuusepcurer Mudopmaunonusix Texuomnoruii,
2008. - 120 c. - (OcunoBbl napopManuoOHHBIX TexHoIorui). - ISBN 978-5-94774-857-4 ; To xe
[Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=233111

0) nononHUTENbHAS TUTEpATypa

5. OcnoBsl napauiensHoro nporpammuposanus [Teker] / KO, Boraues. - M. : BUHOM.
JlaGopatopus 3uanwmid, 2015. - 342 ¢. : wi. - ISBN 978-5-94774-037-0 : 270.00. (ET 4)
6. [NapannenbHoe NPOrpaMMHUPOBAHUE JJIi MHOTONIPOLECCOPHBIX BBIYUCIUTEIBHBIX CHCTEM

[Texcr] / C.A. Hemutorun, O.JI. Crecuk. - CII6. : BXB-Iletepbypr, 2002. - 400 c. : un. - ISBN
5-94157-188-7 : 138.93. (ET 10)

11. Metoauyeckue PeEKOMEHAALHH 110 OpraHu3aluy U3Y4YeHHH NTHCHHILIIUHBLL

YueOHBIM IUIAHOM Ha H3YYEHUE JUCLUIUIMHBL OTBOAMTCA OAMH cemecTp. [IpomerxyTouHsblii

KOHTPOJb 3HAHUH MpPeAyCMaTpUBAET: MPOBEACHUE NPOBEPOUHOH pabdoThl (TECTHPOBaHUE) B

CepelMHe CEMECTpa, MOArOTOBKY M C/1auy MpaKkTHUeCKHX paboT B TeueHue cemectpa. B kauectse

HUTOTOBOIO KOHTPOJIS 3HAHUH MPELYyCMOTPEH KOHTPOIb 3HAHUI B (POPME TECTUPOBAHMUS.

[TepBoiit MOTYJIb COCTABIISIOT:

e OcHoBHble cBeJeHUs O sA3bike Poprpan. Mcropus pazsutus. Ero npeumyiectsa B obnactu
HAYYHBIX BBIYMCICHUI MO CPABHEHHIO C APYIMMH s3bIKAMH BbICOKOro ypoBHsA. CTpyKTypa
nporpammsl. Tumnel ganseix. Berpoennsie onepauun 1 Gpynkuun. Oneparops! yrnpaBiaeHus u
BeTBIeHMA. MaccuBel ¥ paboTa C HHMMHU: OINHCAHHE MAaCCHUBOB, 3aJaHHE MAaCCHBOB,
JMHAMHYECKHE MACCUBBI, OCHOBHbIE (DYHKIUH PadOTHI C MACCUBAMU Kak MaTpuuamu. Beoa u
BBIBOJI

e OcHoBuble cBeneHMsA. Marpuunble pasaoKeHMs M HMX MCHONB30BAHUE JJISI YUCICHHBIX



pacueroB. Cucrtema HaumeHoBanuil noanporpamm LAPACK. Matpuunble pa3siokeHHs.
[Tpouenypst SGESV, SGETRF, SGEEV, SGESVD.

Bropoit Moy cocTaBisior:

e OcHoBubie cBefenusas. OpenMP wu Fortran. Hutu u nopoueccsl. [lapannensubie n
nocaenoBarenbHbie  obmactu. [lapannensHble UMKJIBI W Hapajuie/ibHbIE  00JIACTH.
ABTOMaTHYECKOE pacnapaiieIMBaHusl LIUKIIOB

e Ocnosuble cBejenus. CriocoObl pacrnapanieIuBaHHs YUCIEHHBIX METOA0B. OCHOBHbIE
npoueaypbt MPL. Tuner ganusix MPIL. Cnoco6sl nepenaun cooduienuii. [Ipuem u nepenaua
coO0IICHHIT TIPoLIECCaMH.

11.1 Meroauyeckue YyKa3aHMsi 10 CaMOCTOSITEIbHOMY OCBOCHHI0 TEOPeTHYECKOro
MaTepHaJia 110 AHCHUILIHHE

Pexomenayercss 1O yKasaHHBIM TeMaM M3y4YMTb JHTEpaTypy, ykasaHHyio B 1. 10
MpOrpaMMbl AUCLHUILINHBI H yueOHO-MeToauueckue marepuainsl B TYUC (http://esystem.pfur.ru).

11.2 MeToauyecKkue YKa3aHUs 110 BINOJIHEHHIO PAKTHYECKUX padoT

o Cpoxk cnaun: nepsbie ABe pabOThL CAAKOTCA O KOHLIA OKTAOPSI, BTOpBIE BE 10 KOHIA Ce-
MecTpa (10 25-29 nexadps).

« B ciyuae cnauum He B CpoK 3a paboTy cTaBUTCA MAaKCHMyM 8 Daslios.

e Jlng nomyuyeHus: MakCUMalabHOro 0aia HeoOX0AUMO 3alUTUTE PabOThl (YCTHO paccka-
3aTh B 4EM 3aKIIOYAIMCh 3a7aHuA J1a00paTOPHOH, M0Ka3aTh HANMCAHHBIE MPOTPAMMBIL,
3anmycTuTh uX Ha Komnbiotepe B JIK wim Ha nuynom HOyTOyKe, 1oKa3aTh NOCTPOSHHbIE
rpaduKy 3aMepoB MPOU3BOINTEILHOCTH M OTBETUTH HA BOIIPOCHI IIPEIO/IaBATEI ).

e B cayuae cnaum Oe3 saiuTbl HEOOXOAUMO O(POPMUTL OTHET U 3arpy3uThb Ha MOPTAl
TYUC. MakcumainbHbiit 6ai B 3ToM ciiydae coctasiiser 10 0asos.

o Hcxoanbie kojbl mporpamm 0e3 otuera u 0e3 3amuTsl, 3arpy:xennsie Ha TYUC, ne npo-
BEPSIOTCS U HE OLICHUBAIOTCS.

11.3. MeroauuecKue yKa3aHus 10 NOAIOTOBKe K KOHTPOJIbHBLIM MEPOIPHITHAM

KontponbHble MeponpusiTus N0 AUCLUIUIMHE TPOBOAATCA B (OpME TECTUPOBAHHS B
TYUC (http://esystem.pfur.ru). UToroseiii KoHTpo/Ib B (hOpME TECTA IPOBOJUTCS 10 TEMAM BCEX
pa3AenoB AMCHUILIMHBEL BOmpocs! 11t MOArOTOBKH K UTOTOBOMY TECTUPOBAHHIO Pa3sMELICHB! B
coorBetcrBytouiem pasaene TYUC (http://esystem.pfur.ru).

12, @®ouj oOUHEHOYHBLIX CPeACTB /LIS NPOBeJeHUS INPOMEXKYTOYHOH aTrTecTauuu
00y4yalouIuxest Mo JUCUUIIHHE (MOAYJII0)

DOC 1o AuCHUIUIMHE NPEICTABICH B MIPUJIOKEHUH K IaHHOH MporpaMme.

[Tporpamma cocrasnena B coorBercTBuu ¢ TpedoBanusamu OC BO PY/IH.

Pa3zpadorunku:
A0UeHT Kadeapbl NpuKIaiHod HHPOPMaTHKH ; p
1 TEOPUM BEPOSTHOCTEH, K.().-M.H., EJGKU‘W M. H. I'eBopksan

Py KOBOAUTEIb IIPOrpaMMbl

3asenyrommii kadeapoii ,j /

NpUKJIaJHON HHPOPMATHKU M
U TEOPUH BEPOATHOCTEH, Pod. |i K.E. Camyiinos



@edepa.%r-roe 20(:}’()(1})('??766}”!08 acmMoHoOMHOE OﬁpaEO@(EHTE_?bHOQ '].)"-fpe;)i{'()E."ﬂfé’ sbiCUieco oﬁpa3oammﬂ
«Poccutickuit ynusepcumem opystcovl HApOO08»

ba K)Viabmeni d} USUKO-MAMEMAMUYECKUX U eCECHBEHHBIX HAVK

Kagpeopa npuxnaonoii ungpopmamuxu u meopuu éepoamuocmeit
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(HaHMEHOBAHHE THCIHILTHHEL)
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(KOO H HAHMEHOBAHHE HANPABIEHHA IOTDTOBKH)

DakaaBp
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[MacoopTt ¢oHIa OLEHOUYHBIX CPEACTB M0 AMCUUILIMHE [TapauienbHoe IPOrpaMMUPOBAHKE
Hanpasnenue 02.03.01 — Maremarrka U KOMIObIOTEPHBIE HAYKH

Kon @opMbI KOHTPOJIs1 YpoBHS ocBoenns QOOII
KOHTPOJIUPYEMOH KonTponupyemslii KonTtponupyemas tema Boimoanenue | TIpomesyTounbiil — ) bannst Bannst
KOMIIETEHLIHH WK | pa3fes AUCHMILIHHbL JIUCLUILITAHB 1P Tect Hror. koutp. TeMbl pasjena
ee YyacTu (Tecr)
A3bIk
nporpammuposanus | ortran k5 25
Fortran u 20 50
rnapaluieiibHble ANTOPHTMBI 15 25
OK-7: OIIK-4 AITOPUTMBI
Texuonoruu OpenMP 15 25
napamieabHoOro 20 50
NpOrpaMMHpOBAaHUA | Mertox Moure-Kapio 15 25
Hroro :
i 60 20 20 100 100

[Tpouece n3yueHus AUCHUIUTMHBL HAMPaBiIeH Ha (POPMUPOBAHUE CIECAYIOLINX KOMITETEHIIUN
OI1K-2: OI1K-4: OIIK-8:; [1K-1
(6 coomsemcmeauu ¢ OC BO PVIIH)

OIIK-2. CnocobeH npoBOAUTbL MO HAYYHBIM PYKOBOJCTBOM HCCIIEJOBAHME HAa OCHOBE CYLICCTBYIOLMX METOJOB B KOHKPETHOH obiacTu
npodhecCHoHaAIbHOMN AeATEIbHOCTH.
* OIIK-2.2 ¥meer peniath Hay4HbIE 3a4a49H B CBSI3HU C [IOCTABICHHOMN 1IEJIbIO U B COOTBETCTBUH C BLIOPaHHOM METOIUKOH
* OIIK-2.3 meeT npakTH4YECKHUHA OIBIT UCCIEAOBAHUN B KOHKPETHOH 00/1aCTH PO(MECCHOHAIBHOH AeATENbHOCTH
OITK-4. Cnocoben HaxOOUTh, AHAJIU3UPOBATE, PEAN30BbIBATH IPOrPAMMHO U UCIIONB30BATh HA MPAKTHKE MaTEMaTHYECKHUE aJITOPUTMBI, B TOM HHCIIE C
MPUMEHEHUEM COBPEMEHHBIX BBIMUCIUTEIBHBIX CUCTEM.
¢ OIIK-4.1 3naer 6a30Bble OCHOBBI COBPEMEHHOI0 MaTeMaTHUECKOro amnmnapara, CBA3aHHOIO C IIPOEKTHPOBAHUEM, pa3paboTKOH, peanusanueil u
OLIEHKOH Ka4eCTBa NPOTrPaMMHBIX ITPOJAYKTOB H IPOrPAMMHBIX KOMILUIEKCOB B pa3IMUYHBIX 00IACTIX 4€I0BEUYECKOH JEeATEIbHOCTH
* OIIK-4.2 Ymeer ucnonb30BaTh MaTEMATHYECKHH annapar B 1po(ecCUOHANbHOM JeATeIbHOCTH
¢ OIIK-4.3 MmeeT npakTUYECKUI ONBIT IPUMEHEHHS] COBPEMEHHOIO MaTEMaTHUECKOTr0 anmnapara, CBI3aHHOIO ¢ IIPOEKTUPOBaHUEM, pa3paboTKoH,
peanuzanMed M OLEHKOH KayecTBa NPOTrPAMMHBIX IPOJAYKTOB M HPOrPaMMHBIX KOMILIEKCOB B pAa3jIMYHBIX OONacTAX YEIOBEYECKOH
JIeATeNbHOCTH
OI1K-8 Cniocoben pazpabarbiBaTh aJIFOPUTMbI M KOMIIBIOTEPHBIE ITPOIPAMMBI, PUTOAHbIE /I IPAKTHYECKOIO MPUMEHEHHUSL.
* OIIK-8.1 3maer 0as3oBble NPUHLHKILI 10 pa3paboTKe AJITOPUTMOB M KOMIIBIOTEPHBIX HOPOrpaMM, HEOOXOAMMBIX B HPOo(deCcCHOHAIBHOMH




[1K-1

JEATeIbHOCTH B 00JIACTH MAaTEMATUKH U KOMIIBIOTEPHBIX HAyK JUISL: M3yYEHHs U MOAEIHPOBAHUS 00BEKTOB NPO(ecCHOHAILHOM 1eSTEIbHOCTH,
aHaJIM3a JaHHbIX, IPEACTaBIeHH NH(OPMALIUH U TIp.

OIIK-8.2 VYmeer npumeHaTh HeoOXoaumbie B NPO(PECCHOHAILHON AEATEIIBHOCTH QJITOPUTMBI M METOAbl B 0OIACTH MareMaTHKU U
KOMIIBIOTEPHBIX HAyK JJIS: M3YyYCHHUS M MOJAEIMPOBAHUA OOBEKTOB NPO(ECCHOHAIBHON JAEATENbHOCTH, aHAIW3a [JaHHBIX, NPEICTAaBICHUS
uHpopMaIy U 1p.

OI1K-8.3 Baageer HeoOx0AUMbBIMH B IPO(ECCUOHANIBHOM AATEIbHOCTH TEXHOIOTHAMH U METOIaMHU B 00/1aCTH MaTEMAaTHKH U KOMIBIOTEPHBIX
HAyK JUIS: U3yYEHUs U MOJEIHPOBaHUs 0OBEKTOB MPO(eCCHOHAIBLHON e TENbHOCTH, aHAIN3a JaHHBIX, IPeCTaBIeHus HH(pOPMALMU 1 1p.
Cnocoben paspabarbiBaTh U OTIAKUBATh IPOIPAMMHBIH KO

[IK-1.1 3Haer OCHOBBI NPOrpaMMHUPOBAHMS; COBPEMEHHBIE OOBEKTHO-OPUEHTUPOBAHHBIE $3BIKM I[POrPAMMHPOBAHUS, COBPEMEHHBIE
CTPYKTYPHBIE S3bIKH IIPOTPAMMUPOBAHUS; S3bIKH COBPEMEHHbIX OU3HEC-TTPUIIOKEHNH

[1K-1.2 Ymeer koaupoBaTh Ha s3bIKaX MPOrpaMMHPOBAHUS; TECTUPOBATh PE3YIbTAThl KOAUPOBAHHS

I1K-1.3 Bnazneer HaBblkaMH pa3paboTKH Koj1a HH(OPMALMOHHOM CUCTEMbI; HAaBBIKAMHU BepH(pHKaluH Ko/1a HHGOPMALTHOHHON CHCTEMBI



baibHO-pEeHTHHIOBAsA CUCTEMA OLIEHKU YPOBHS 3HAHHH

CBojHas oneHoYHAN TA0JMIA AHCHHILTHHBI

Pasjen Tema @opMbl KOHTPO.Is1 YPOBHA 0CBOCHHUSA bana | bamwabl
0011 bl pasaen
Boinonnen | IIpomexyroun Hror, | TEME! |2
ne JIP blil TECT KOHTP
(Tecr)
S3BIK Fortran
IPOrpaMMHpPOBaH 15 25
us Fortran u 20 50
napasuie/ibHble Anroputm 15 25
alITOPUTMBI bl
Texuonoruu OpenMP 15 25
napasienbHOTo
HIPOrpaMMHUpPOBAH 20 50
- Mertox
Mounre- 15 25
Kapimo
HUTOI'O: 60 20 20 100 100
Tabinua coorpercTBHA 0ALJI0OB H OLIEHOK
Bamnner BPC Tpagumonusie otieHku PO Ouenxu ECTS
95 - 100 5 A
86 - 94 B
69 - 85 4 C
61 - 68 3 D
51 -60 E
31-50 2 FX
0-30 F
3auer Passed

[Ipasuiaa npumenenuss bPC
Paznen (tema) yueOHON JNUCIUILIMHBI CHUTAIOTCS OCBOCHHBIMHU, €CJIM CTYIEHT HaOpas Oonee
50 % oT BO3MOXKHOIO uncia 0ajuioB 10 ITOMY pasfeny (Teme).
CryneHT He MOXKeT ObITh aTTECTOBAH IO JUCIMILIAHE, €CIIM OH HE OCBOHII BCE TEMbl U
pas/ienbl AUCHUIUTMHBI, YKa3aHHbIE B CBOJHON OLIEHOYHOI TallInile AMCHUILUTHHBL.
[To peumenuto npenogaparens ¥ ¢ COINAcUs CTY/IEHTOB, HE OCBOMBIIMX OT/EJIEHBIC Pa3/elnbl
(TeMbl) M3ydaeMOW IMCLMIUIMHBL, B T€YEHUE y4eOHOro ceMecTpa MOryT ObITh [OBTOPHO
NPOBEACHBl  MEPONPUITHS  TEKYHIero  KOHTPOJS  YCHEBAeMOCTH  WMJIM  BbIJAHbI
JIOMOTHUTENbHbIE yueOHble 3a/1aHus 10 ITUM TemaM unu paszaenam. Ilpu atom crynenram 3a
JaHHYI0 paboTy 3aCUMTHIBACTCS MUHMMAJILHO BO3MOKHBIN 1OJIOKUTEbHBIA Oat (51 % ot
MaKCHMAaJILHOro 6aja).
[Ipyu BBINONHEHUH CTYAEHTOM JOMOIHMUTENBLHBIX Y4YEOHBIX 3aJaHuil WIH [OBTOPHOIO
NPOXOK/EHUST MEPONPHUATUN TEKYLEro KOHTPOIS MOJy4YeHHbIe UM Oallibl 3aCUUTHIBAIOTCS
3a KOHKpeTHble TeMbl. MTOromast cymma 0ajjioB HE MOMKET IPEBbIIATH MAKCHUMAaJIbHOIO
KoJin4ecTBa 0aIoB, YCTAHOBIEHHOTO MO JAHHBIM TEMAM.



I'padux mpoBeaeHHs MEPONPHUATHH TEKYLLEro KOHTPOIs ycrneBaeMocTd (opMmupyercs B
COOTBETCTBUM C KaJIeHIAapHBIM IUIaHOM Kypca. CTyaeHTsl 0083aHbl c1aBaTth BCE 3aaHUs B
CPOKH, YCTAHOBIIEHHBIE IPEMOIaBaTeNeM.

Bpems, koTOpoe OTBOAUTCA CTYAEHTY Ha BBIIOJIHEHHE MEPONPHUATUH TEKYLIETro KOHTPOIs
yCIIEBaEMOCTH, yCTaHaBIMBaeTcs npenojaasareneM. [lo 3aBepiienue oTBeIeHHOTO BpeMeHH
CTYAEHT JI0JDKEH cJarh paboTy MpernojaBareio, BHE 3aBUCUMOCTU OT TOTO, 3aBEpIleHa OHa
WIH HET.

Hcnonp3oBaHue HCTOYHHKOB (B TOM 4MCIIE KOHCIIEKTOB JIEKLMH U gaboparopHeix pabor) BO
BpEMsi BBLIMOJIHEHUS KOHTPOJLHBIX MEPONPUATHH BO3MOKHO TOJIBKO C paspellieHus
npenojaBaTens.

Otcpoyka B NPOXOXNKAECHHU MEPONPHITUH TEKYLEro KOHTPOIS YCIIEBAEMOCTH CUHUTAETCS
YBKUTEILHON TOJIBKO B ciiydae 00JIe3HH CTYAEHTA, YTO MOATBEPIKIACTCS HAIIMYHEM Y HEro
MEIULMHCKOH CHpPAaBKM, 3aBEPEHHOH KpYIVIOH Mme4arbl0 B nonukiuHuke Ne 25,
NPe0CTABIAEMON NPENOABATEINIO HE I03/IHEE JIBYX HeJlesb 110C/Ie BhI310poBieHus. B atom
Cllyyae BBIIOJHEHHME KOHTPOJBHBIX MEPONPUSATHH OCYLIECTBIAETCS MOCIE BBI3OPOBICHUS
CTyA€HTAa B CpOK, Ha3HAueHHbLIH npenoaaearesreM. B mporuBHOM ciywae, OTCYTCTBHE
CTY/JEHTA HAa KOHTPOJILHOM MEPOTIPHSITHU MPU3HAETCS HE YBAKUTEIBHBIM.

CryneHT A0OmycKaeTcs K MTOTOBOMY KOHTPOJIIO 3HAHMHM € J1H0OBIM KOIHUYECTBOM Oasulos,
HaOpaHHBIX B CEMECTpe, HO IPH YCIOBUH, YTO Yy CTYIEHTAa HMEETCs TeopeTHyeckas
BO3MOKHOCTb IIOJYUYUTh 3a BECh Kypc He MeHee 31 Oasuia.

WroroBast KOHTpONb 3HAHMH OlLeHHBaeTCs U3 15 Oa/uioB HE3aBUCUMO OT uuciaa OalnoB 3a
cemecTp.

Ecnu B utore 3a cemecTp cTyaeHT nonyuus medee 31 0ana, To emy BeicTaBnsercs oueHka F
M CTYAEHT JO/KEH MOBTOPUTH JTY JUCLMIUIMHY B yCTAaHOBIEHHOM mnopsake. Eciu xe B
utore cryaeHt nonyuwn 31-50 6amnos, Te. FX, TO crymenty paspemaercs a006op
Heobxoaumoro (1o 51) xonuuecrsa OaIOB MyTEM IMOBTOPHOTO OJHOPA30BOI0 BLIMOIHEHUS
NPEyCMOTPEHHBIX KOHTPOJILHBIX MEPONPHUATHH, IPU 3TOM N0 YCMOTPEHHUIO NPEnojaBaress
aAHHYIHPYIOTCS COOTBETCTBYIOLIHE npeAbIIyre pe3yabTarThl, JluxBunanus
3afomkeHHocTel nposoaurcs B nepuox ¢ 07.02 nmo 28.02 (¢ 07.09 nmo 28.09) no
COITIACOBAHUIO C JCKAHATOM.



IIpuMepHBIH NepeYyeHb OLEHOYHbIX CPEeACTB

10 pe3yjbTaraM

HaumenoBanue _ Ilpeacrasinenue
n/ ] Kparkasi XapakTepucTHKA 0LeHOYHOI0 )
s 0118][0'11.[01 0 cpencrna oufellquOI 0
cpejacTBa cpeacTBa B (ponjie
Ayoumopuaa padboma

2 Tect Cucrema craHjapTU3HpOBaHHBIX 3ajaHui, | basa TECTOBLIX
MO3BOJISAIOLLIAs ABTOMATU3UPOBATH | 3a/laHUI
OpoLEypPY W3MEPEHUst YPOBHS 3HAHUH H
yMEHUIT 00y4aroIerocs.

5 JlaGoparopHas Cucrema MPAKTUYECKHUX 3ananuii, | oun

pabora HaMpasICHHBIX Ha (opMupoBaHue | NPaKTUYECKUX

MPAKTUYECKUX HABBIKOB Yy OOy4alOLIMXCs. | 3a1aHUi
[lpeanonaraer kak ayAMTOpHOE, TaK M
CaMOCTOSITE/IbHOE BBITIOJIHEHUE

11 3auer MbunanpHas oneHka crasurcsa ucxons us | baza TECTOBBIX
cyMMbl HaOpaHHBIX 3a cemecTp OamnoB. Ha | 3amanuii
3d4EeTHON/IK3aMEHAIIHOHHON Heaene
CTY/IEH  HMMEET  BO3MOXKHOCTb  C/aTh
HECJaHHbIE 3aJaHUs, TMOJYYUB MHPU ITOM
MOJIOBUHY OajuioB.

Camocmoamenvnan paboma

1 Homaninsis padora | B KauecTBE JIOMAIlHEeH pabotet | Donx
Ope/UlaracTcsl BBLIMOMHATL 3a4aHusl W3 | OPAKTHUYECKUX
MPAKTUYECKUX padoT M COCTABISATh OTHET | 3a/1aHUM

Y4eOHBIM MIaHOM Ha M3y4Y€HHE NUCLUIUIMHBI OTBOJUTCSA OAMH ceMecTp. B aucuunnuxe
NPeAyCMOTpPEHB! JIeKIMH, JjaboparopHble paboThl, KOHTPOJILHBIE MEPONPUSTHS [0 MPOBEPKE
OTYE€TOB MO MpaKkTHYeCKUM paboraM. B KkoHlle cemecTpa IIPOBOJWUTCSH HMTOTOBBIH KOHTPOIb
3HAHMIA.
OueHuBanue pes3yabTaTOB OCBOCHMS JUCLMIUIMHBI MPOU3BOJUTCS B COOTBETCTBHU C
00JIbHO-PEUTUHTOBOM cucTemoil. [1o AUCUMIUIMHE NPEeaYCMOTPEH 3a4eT.-
WToroBeiii KOHTPOIIB 3HAHMN 1O JUCHUIUIMHE NPOBOAUTCA B (POpPME TECTUPOBAHUS, HO

NpU HeOOXOAUMOCTH IK3AMEH MOJKET MPOBOAUTCS B (JOPME MUCHLMEHHOTO OTBETA HA BOIPOCH! U3
OUIIETOB.




Kpurepuu oueHkH no JMCUUILIHHE

95-100 bannos:

NOJHOE U CBOEBPEMEHHOE BBLINOJIHEHHWE HA BLICOKOM YPOBHE j1a0OpaTopHbIX padoT ¢
oopMmieHHEM OTYETOB, YCHEUIHOE NPOXOKIACHHE KOHTPOJIBLHBIX  MEpPONPUSATHH,
MpeyCMOTPEHHBIX POTPaMMOii Kypcea;

CHUCTEMAaTH3UPOBAHHOE, NTYOOKOE U MOJHOE OCBOCHUE HABBLIKOB M KOMIIETEHIHI 110 BCEM
pasjienam nporpamMmmbl JUCLUILIAHBL,

UCHOJIb30BAHME HAyYHOM TEPMHUHOJIOIMH, CTWIMCTUYECKH TIPaMOTHOE, JOIMYeCKU
NpPaBUIIBHOE U3JI0KEHNUE OTBETOB HA BOIPOCH], YMEHHUE JIe/1aTh 000CHOBAaHHBIE BBIBO/IBL;
OesynpeuHoe  BiIaJeHUE IpPOrpaMMHBIM  o0ecneueHueM, yMmeHue d(pPexTuBHO
UCHOIb30BaTh €r0 B IOCTAHOBKE U PEIICHUU HAy4YHbIX U NPO(ECCUOHANIBHbIX 3a/1a4;
BbIP@XKEHHAsl CIOCOOHOCTH CAMOCTOATENBHO U TBOPUECKH PELIATh NOCTABICHHBIE 3a/1auH;
NOJHAA CAMOCTOSITEJILHOCT, M TBOPYECKHH [MMOAXOA MpPH W3JI0KEHUM MaTtepuaia 10
nporpamMme JUCLHUILIHHBI;

MOJIHOE U NIyOOKOE€ YCBOGHME OCHOBHOW M JIONOJHUTENbHOM  JIMTEPaTyphl,
PEKOMEHI0BAHHOM NpOorpaMMoi AUCLUIIIMHBL U [PENOJaBaTEIEM.

86- 94 banna:

MOTHOE M CBOEBPEMEHHOE BBLINOJIHEHUE HAa XOPOLIEM YPOBHE J1abOpaTopHbIX pador ¢
oOopMIEHHEM OTYETOB, YCIELIHOE MPOXOKICHHE KOHTPOIbHBIX  MEpPOIPUATHIA,
NpeayCMOTPEHHBIX IIPOrpaMMOi Kypca;

CHCTEMAaTU3UPOBAHHOE, INIYOOKOE U MOJIHOE OCBOCHHE HABBIKOB U KOMIIETEHLIHI 110 BCEM
paszenam nporpamMmmbl JHCLHILIMHBL,

MCIOIb30BAHUE HAYYHOH TEPMHHONOIUH, CTWIMCTHYECKH TIPAMOTHOE, JIOTUYECKH
[PaBUJIbHOE U3JI0KEHUE OTBETA HA BOIIPOCH!, YMEHHE AeIaTh 000CHOBAHHBIE BbIBOJIbI;
Xopollee BlajeHHe MPorpaMMHbIM obecnedeHHeM, yMeHHEe d(P(EKTHBHO HCIIOIb30BATH
€ro B IIOCTAHOBKE M PELIEHUH HAY4YHbIX U NPO(ECcCHOHANbHBIX 3a/1a4;

CHOCOOHOCTh  CAMOCTOSTENLHO pEIllaTh [OCTABIEHHbIE 3aJadyd B HECTAHAAPTHBIX
NPOU3BOJACTBEHHBIX CUTYALUAX;

YCBOEHHE OCHOBHOH M JIOMNOMHHMTEILHOH JIUTEpaTypbl, PEKOMEHOBAHHON NpPOrpaMMoOi
AUCLMILIMHBI U TIPENO/IaBaTENeM.

69-85 bannos:

CBOEBPEMEHHOE BLINOJIHEHHE Ha XOPOILIEM YPOBHE TabopaTopHbIX padboT ¢ odopmienuem
OTYETOB, MPOXOKIECHHUE KOHTPOJIBLHBIX MEPONPHUSTUH, MPELYyCMOTPEHHBIX NPOrpaMMOi
Kypca;

XOPOILIHN yPOBEHB KYJILTYPhl HCITOTHEHHS J1aDOpaTOpHbIX padoT;

CHUCTEMAaTH3UPOBAHHOE U TOJIHOE OCBOEHHE HABBIKOB M KOMIETEHLMH 10 BCEM pasjenam
NPOrpaMMbl IUCIUIUIUHBI;

BIIaJICHUE TIPOrpaMMHBIM O0ECreueHUeM, YMEHHE HCIONL30BATh €r0 B MOCTAHOBKE U
pEIIEHUH HAyYHBIX ¥ NPO(ECCHOHANBHBIX 3a/1a4;

CrOCOOHOCTh CaMOCTOATENNBLHO pelaTh Npo0IeMbl B paMKax NMpOrpaMMbl AHCIUILTHHEL;
YCBOEHHE OCHOBHOM JTUTEPATYPBI;

51-68 6bannos:

BBIITOJIHEHUE HA YIOBIETBOPUTEIBLHOM YPOBHE JabopaTtopHbIX pabor ¢ odopmieHuem
OTYETOB, MPOXOKIAECHUE KOHTPOJIBLHBIX MEPOINpPHUSTHH, MPELyCMOTPEHHBIX MPOrpaMMOi
Kypca;

CHUCTEMATU3UPOBAHHOE U MOJHOE OCBOCHHME HABBIKOB M KOMMETEHIIMIA MO BCEM pa3/iesiaM
MPOrpaMMbl AUCHUTLINHBL;

VAOBIIETBOPUTENILHOE BJIAJIEHHUE IPOrpaMMHBIM OOECNEeYeHUEM, YMEHHE MCIOIb30BaTh
€ro B IOCTAHOBKE U PELICHUU HAYYHBIX U MPO(ECCHOHANBHBIX 33/1a4;



CrocoOHOCTD pelarhb npodIeMbl B paMKax MPOrpaMMbl JUCLHILIHHBI;
YAOBIETBOPUTEILHOE YCBOCHHUE OCHOBHOI JTHTEPATYPbL;

31 - 50 bannose — HE 3A49TEHO:

HE  BBIMOJHEHHE,  HECBOCBPEMEHHOE  BbLINOJHEHHWE WM BBIIOJIHEHHE  Ha
HEY/I0BIETBOPUTEILHOM YPOBHE J1a00paTOpHBIX padoT, HE MPOXOXKIAECHHE KOHTPOIBHBIX
MEPOIPHUATHH, IPEYCMOTPEHHLIX IPOrpaMMoii Kypca;

HEJ0CTATOYHO MONHBIA OObEM HABBLIKOB M KOMIIETEHLMH B PaMKax [pPOrpamMMbl
JMCILUIIIHHBL;

HEYMEHHME UCIOIb30BaTh B IPAKTHYECKOH [EATEIbHOCTH HAyyHOIl TEPMUHOJIOTHH,
M3JIOKEHHE OTBETA HA BONPOCHI C CYIIECTBEHHBIMH CTHJIMCTHYECKHMH M JIOTHYECKUMH
oHIHOKaMH;

cnaboe BiaJeHHE MPOrPaMMHBIM 00ECIIEYEHHEM 110 pa3jesaM MPOrpaMMbl JHCLHILUIHHBL,
HEKOMIETEHTHOCTh B PELICHUN CTAHJAPTHBIX (THIIOBBIX) 3a1a4;

CcocoOHOCTh pelarh npobIeMbl B paMKax MPOrpaMMbl JUCLHILIHHBI;
YAOBIETBOPUTEILHOE YCBOEHHE OCHOBHOI IUTEPATYPbI;

0-30 6annos, HE 3A9TEHO:

OTCYTCTBHE YMEHHH, HAaBBIKOB, 3HAHMIl U KOMIIETEHLUM B paMKaxX [POTrpamMMbl
JUCLMIUINHBL;

HEBBITIOJIHEHUE J1a0OPATOPHBIX 3a/1aHUH, HE MPOXOXKICHHE KOHTPOJILHBIX MEPONPUSTHH,
[IPeyCMOTPEHHBIX IPOrPaMMOii Kypca; 0TKa3 OT OTBETOB 110 IIPOrpaMMe AUCLUIIIHHDL
UrHOPUPOBAHHE 3aHATUH 110 JUCLUILUIMHE 110 HEYBAXKUTE/ILHOH IPUYHHE.



KoMmiiekT 3k3aMeHAIIMOHHBIX OHJIETOB
Jucuuiuinba: napauieiabHoe IporpaMMUpPOBAHNE
IK3AMEHALIMOHHBIN BUJIET Nel

1. Kax ¢ nomonibio BCTpoeHHBIX (hyHKIMH BBIYUCIUTE APOOHYIO HYaCTh BELIECTBEHHOTO Yynucia?

2. Yro Takoe MactabupyeMoCTh ajropurma’?
3. Kak paccuntbiBaeTcs yckopeHnue 1 3ppeKTuBHOCTS anroputma?
4. KakoBa cTpykrypa nporpaMmmsl Ha poprpane?

CocraBurenb /M.H. I'eropxsin/

3aBexyromuit kadeapoit /K.E. Camyitnos/

JucuuiuinHa: napauieabHoe IporpaMMUpPOBAHHE
9K3AMEHAILIMOHHBIN BUJIET Ne2

1. B yewm 3akimodaeTcss OCHOBHOE OTJIMUME MPOLecca OT MOTOKA/HUTH 7
2. Kakue paznoBuanoctu npoueaypst mpi send() cymectsytor? B uem ux pasnuuue qpyr ot

npyra?
3. Kak na npaktuke peanusyercs napaaurma MIMD (Multiple Instructions Multiple Data)?
4. Kparko oxapakrepusyiite 6ubnuorexky LAPACK.

CocraButenb /M.H. I'eBopxsn/

3aBeayrouuit kadeapoit /K.E. Camyitnos/

Jucuuiuinba: napauieiabHoe IporpaMMUpPOBAHNE
IK3AMEHAILIMOHHBIN BUJIET Ne3

1. Kak Ha3biBaeTcsi BCTpoeHHask (QyHKIUs, BBIMUCIISIONAS ONPEIEIUTEIL MATPHULIbI (JBYXMEPHO-

1o Maccusa)?
2. Kakue BcTpoeHHbIE THIIBI JaHHBIX nogaep:xuBaeT @oprpan? Kak onucars BeleCTBEHHYIO

NepeMEHHY10 ABOHHOM TouHOCTH?
3. Kakue cnocoObl kaccupuKaluy napauiebHbIX CHCTEM BaM H3BECTHBI?

4. Jlaiite onucanue npoueaypst sgesvd.

CocraBurens /M.H. I'eBopksn/

3aBenyrowmuil kadeapoi /K.E. Camyiinos/



Jucuuiuinba: napauieabHoe IporpaMMUpOBaHUE

SK3AMEHAIIMOHHBIN BUJIET Ned

1. IlocnepoBarenbHas 4acTh NPOrpaMMbl (10 JUPEKTUBLI Mpl_init(ierr)) OyAeT BHIIOIHATHCS
BCEMH MPOLIECCAMU OJIHOBPEMEHHO MIIH 7K€ TOIbKO OJHHUM IPOLECCOM?

2. Ha ocuoBanunu vero 8 MPI MOJkHO 0HO3HAYHO MAEHTU(ULIMPOBATH TOT UM UHOM npouecc?
3. Vkaskute OCHOBHBIE Pa3iuuMs MEkKIAY CHHXPOHHBIM (OJIOKUPYIOLIUM) U ACHHXPOHHBIM CIIOCO-

Oamu nepeaaqyu COOOIICHHIA.
4. Ilepeunciaute nauboiee ucnonbzyemsle aupexrussl OpenMP.

CocraBuTenb /M.H. I'eBopksn/

3aBenyomui kadeapoi /K.E. Camyiinos/

Jucuuiuinza: napauieabHoe IporpaMMUpOBAHNE

9K3AMEHAILIMOHHBIN BUJIET Ne5

1. Kakue npeumymiectsa naet texsonorus OpenMP?

2. OmnpasaasHo Ju Henonb3oBanue TexHonorun OpenMP (1 BooO11ie MHOTOIIOTOUHOTO [POrpaM-
MHPOBAHMA) [IPH HANUCAHUH 10JIb30BATEIbCKUX IPOrpaMM AJIs IEPCOHAIBHOTO KOMIbIOTEPa?
3. Iloscuute cyTh 3akoHa AMzansa. Kakue orpaHMueHust OH Hajtaraer?

4. Kparko onuumTe ¢yTs TexHonorun MPL

Cocrasurens /M.H. I'eBopxsin/

Zasenyrommii kadeapoi /K.E. Camyitnos/

Jucuuiuinba: napauieiabHoe IporpaMMUpPOBAHNE

9K3AMEHAILIMOHHBIN BUJIET Ne6

1. Yro Takoe cTeneHb napanieansma aaropurma’?
2. Kakoii oneparop npepsiBaeT BUTOK LIMKJIA, U MEPEXOJIUT K Cleaylolei urepauuu?
3. Ilepeuucnure Hanbonee ucnosb3yemsle GyHkuu U3 6udmmoreku OpenMP.

4. B uem npeumyinecTso Moaynei?

CocraButens /M.H. I'eBopxsin/

3aBeayrouuit kadeapoit /K.E. Camyitnos/



Jucuuiuinba: napauieabHoe IporpaMMUpOBaHUE
OK3AMEHAILIMOHHBIN BUJIET Ne7

1. IMosicuute cmbicn uaeonoruu Single Program Multiple Data na koukpeTHOM npumepe (MOXHO

BOCIIOJIb30BAaThCs OJAHOM U3 BIIEH3I0KEHHBIX IIPOrPaAMM).
2. Heobxonumo onucars 5 MmaccuBoB pasmepHoct (1:100,-100:1). Kak caenars 310 Haubonee

KpaTko?
3. Kakue s3b1ku nnporpammupoBanus noanep:xusaet LAPACK? Ha kakowm si3bike HanucaH cam

LAPACK?
4. Kakue criocoOsl 3a1aHid 3HAYEHHN MJIEMEHTOB MACCHBA Bhl 3Haere?

CocraButens /M.H. I'eBopxsin/

3aBenyromuit kadeapoi /K.E. Camyiinos/

Jucuuiuinba: napauieiabHoe IporpaMMUpPOBaHNE

9K3AMEHAILIMOHHBIN BUJIET Ne§

1. Kak OyneT uMeHOBaThCA MpOLie/ypa 110 BEIUUCIEHHIO COOCTBEHHBIX BEKTOPOB /17151 KOMILIEKC-

HOM TpexuaroHaabHON MaTpuibl?
2. Hackonbko ci10:kHa 3ajada napajuienu3aluy airopurma?
3. Haszoure rnasHble ominuusg OpenMP u MPI. B kakux ciyuasx Kakyio U3 3THX TEXHOJIOIHi

NPEANOYTHTEIbHEE HCII0JIb30BATh?
4. OnumuTe OCHOBHBIE ONEPATOPHI JUIs BBOAA-BbIBOA AaHHbIX. Kak 3anucars AaHHbIe B (aiin?

CocraBureib /M.H. I'eBopxsin/

3aBenyomui kadeapoi /K.E. Camyiinos/

Jucuuiuinba: napauieabHoe IporpaMMUpPOBAHHE

9K3AMEHAILIMOHHBIN BUJIET Ne9

1. Yro Takoe qfUHAMHUYECKHE MACCHBLI M KAK OHH 3a1a10Tcs?
2. Kak peanusyercs npuMmenenne OpenMP npu Hanucanuu nporpamm Ha sssike Fortran? Ha

s3bikax C/C++7?
3. Uto Takoe 3KCTEHT, pa3Mep U paHr Maccusa’?
4. Ilpouenypst LAPACK siBastores nognporpammamu uin ¢pyakuusmu? [Ipusenyure HECKOIbKO

NPUMEPOB.

CocraButens /M.H. I'eBopxsin/

3aBenyromuit kadeapoi /K.E. Camyiinos/



Jucuuiuinba: napauieabHoe IporpaMMUpOBaHUE
9K3AMEHALIMOHHBIN BUJIET Nel0

1. Kakue npoueaypst B LAPACK MokHO ncions30Barsh Uis BeluucieHus onpeaenurens? [Houe-

MY HET OTACJILHON Mpoueaypsl 1id 9T0ro?
2. Kak npaBUILHO NPOBEPUTH PAaBHBI JIU /IBE BELIECTBEHHBIE [IEPEMEHHbIE?
3. Jlns 9ero npuMeHsAI0TCs JONOIHHUTENbHbIE aTPUOYThI [IPU ONUCAHUH NEPEMEHHOMN?

4. KaxoBa cxema HaszBaHuil npoueayp oubanorexu LAPACK?

CocraBurens /M.H. I'eBopksn/

3aBexyromuit kadeapoit /K.E. Camyiinos/

Jucuuiuinna: napauieabHOe IporpaMMUpPOBAHNE
9K3AMEHALIMOHHBIN BUJIET Nel

1. Kakue nepeMeHHbIE OKPYKEHHS BIUAIOT HA YUCIIO CO3/1aBaEMbIX TOTOKOB?

2. Onuummre npoueaypy LAPACK nuis petienus nepeonpeacneHHol Wil HEONPeaeIeHHO cH-
CTEMBI aNredpandecKux JUHEHHbIX YPaBHEHUH.

3. laiite onucanue npouenypst sgeqrf.

4. Yto Takoe ce4eHHE U BbIpE3Ka MaccuBa?

CocraBurens /M.H. I'eBopksn/

3aBenyomuil kadeapoi /K.E. Camyitnos/

HAucuunnuna: napauensHOe NporpaMMHPOBaHUE
SK3AMEHAILIMOHHBIN BUJIET Nel2

1. [ToueMy KoMIUIEKCHAS IEPEMEHHAs ABOHHON TOYHOCTH 3aHUMAET B namsatu 16 OGait?

2. B xaxkom ciyuae MOXKHO F'OBOPUTH O CBEPXIUHEHHOM YCKOPEHUU?
3. Kakue npeanocbuiku ciocodCTBOBAIN Pa3BUTHIO MMAPaIe/IbHBIX BEIYUCICHUIT?

4. Yem noamnporpamMma OTIH4AETCs OT PyHKUMUN?

CocraButens /M.H. I'eBopxsin/

3aBeayrouuit kadeapoit /K.E. Camyitnos/



KoMiuiekT 3aianuii 11 POMEKYTOYHOI0 ¥ UTOIOBOI0

KOHTPOJIA 3HAHUHA

[IpomerxkyTOUHBIH U UTOrOBBIN KOHTPOJIb 3HAHUN IO AHCLMILUIMHE MPOBOAUTCH B (opme
KOMITBIOTEPHOT'O TECTUPOBAHMS.

IIpumepHblii nepevyeHb BONPOCOB TecTa:

Kakune BcTpoeHHBbIE THIIbI AaHHBIX nopaepxusaer ®oprpan? Kak onucarbh Betie-
CTBEHHYIO NEPEMEHHYIO JIBOWHOI TOUHOCTH?

ITouemy KommieKcHas nepeMeHHas JBOHHON TOUHOCTH 3aHMMAET B namatu 16 6ait?
Ji1s yero NPUMEHAIOTCS 1OMOIHUTEIbHbIE ATPUOYTHI IPH ONHCAHUU IEPEMEHHOM?
Kak croMo1ibio BCTpOEHHBIX (PYHKIUI BBIYMCINUTL APOOHYIO YacTh BEIIECTBEHHOTO
yucna’?

Kaxk npaBuiibHO NIPOBEPUTE PaBHBI JIM JBE BELIECTBEHHBIE IIepeMeHHbIe?

Kakoii onieparop npepsiBaeT BUTOK LIUKIA, U HEPEXOIUT K CIEAYIOLEH uTepatuu?
Yem noanporpaMma omnyaercs ot QyHKUUU?

KakoBa ctpykTypa nporpammsl Ha hopTpaHe?

B 4yem npeumyniecTBo Moyiiei?

Heobxonumo onmcars 5 maccuBoB pasmepHoct (1:100,-100:1). Kak caenars 210
Haubosiee Kparko?

Yro Takoe dKCTEHT, pasMep U PaHr MaccuBa?

Yro Takoe ceueHUue U BhIpe3Ka MaccuBa’?

Kaxkue criocoOsl 3a1aHus 3HAYEHUN HIIEMEHTOB MACCHUBA BbI 3HAeTe?

Kak nasbiBaercs BcTpoeHHast (DyHKIMS, BBIUUCISIONIAS ONPEAEIUTENb MATPHULbI
(1ByXMEpHOTO MaccHBa)?

Yro Takoe TMHAMUYECKUE MACCHBLL U KaK OHH 3a1a10TCs?

Onuunte OCHOBHBIE ONEPATOPSHI /I BBOAA-BhIBOAA AaHHbIX. Kak 3amucarh jnaHHbIE
B daiin?

Kakue npenocbuiku criocoO0CTBOBANM Pa3sBUTHIO MAPAIIIEIbHBIX BHIYMCICHUI?
Hacxkonbko cnoxHa 3aja4ya napajuiesu3aluy aaropurma?

Kakue crioco0bl kaccudukany napauie/ibHbIX CUCTEM BaM M3BECTHBI?

Yro Takoe cTeneHs napauienusMa airopurma’?

Yro Takoe MacITabupyeMoCTb anropurma?

Kak paccuntbiBaeTcs yckopeHue 1 3ppeKTUBHOCTD anropurma?

B xaxom cinyuae MOXKHO FOBOPHTH O CBEPXIMHEHHOM yCKOpEHUH?

ITosicuuTe cyTh 3akoHa Amaans. Kakue orpaHHueHust OH Hanaraer?

Hasosute rmapusie omuuus OpenMP u MPI. B kakux cnydasx kakywo U3 9THX TeX-
HOJIOTMH MPEANOYTUTENIBHEE HUCIIOIB30BATh?

Kak nHa npaxktuke peanusyercsa mapaaurma MIMD (Multiple Instructions Multiple
Data)?

Kakue tunsl nanueix onpenenenst B MPI? Kak onu cooTHOCSTCS ¢ THIAMHM JaHHBIX
a3bika @oprpan?

Kparko onumure cyts Texnosnoruu MPL.

Kakue pasnoBugHoct npoueaypsl mpi send() cymecrsyror? B yem ux pasnuuue
Ipyr ot apyra?

YKka)kuTe OCHOBHBIE pasjiMyMsi MEXKAY CHHXPOHHBIM (OJOKHPYIOIUM) M aCMHXPOH-
HBIM criocobaMu nepeaadu CooOLICHHH.

Ha ocnoBanuu vero B MPI mokHO 01HO3HAYHO MAEHTHU(MUIMPOBATL TOT WJIH HUHOM
npouecc?



DoHj J1a00paATOPHBIX padoT

[Tpemnaratorcss k  BoimosHeHuto 4 maboparopubix paborel. Otderst no paboram
BBIMOJIHAIOTCA ~ CTYJIEHTOM CaMOCTOSTEIbHO, Ha 3aHATUM CTYAEHT MOXKET MOJIY4MTh
KOHCYJIBTALIMI0O M METOJMYECKHE yKaszaHus OT Ipenogasarens. 3agaHus 1abopaTopHbIX pador
npuBesieHbl B coorBeTcTBYIommX paszaenax TYUC (http://esystem.pfur.ru) u B npuinokeHun K
JaHHOMY JTOKYMEHTY.

MeTtoanuyeckue YKazaHusd

[Mopsiiok BhINOHEHNs: J1abopaTopHOi padoTel 1 KpuTepuu oueHKH

e (Cpok cpauu: mepsble JiBe 1abOpaTOpHbIE CAAIOTCS 10 KOHLA OKTAOpA, BTOpBIE ABE 10
KOHIIa cemecTpa (10 25-29 nexabpsi).

e OueHuBaeTcs MONHOTA BBINOAHEHHS paboThl, 0OpMIIEHHUE PE3y/IbTaTOB, MOJIHOTa OTBE-
TOB Ha KOHTPOJIbHBIE BOMPOCHI, €CIIH ITO NPELYCMOTPEHO 3aaHHEM.

e B ciyuae ciaun He B CpOK 3a J1aDOPATOPHYKO CTABUTCS MAaKCUMYM 8 DasLios.

e Jlna noiy4yeHHs MakCHMajbHOro Oamia HeoOXoaMMO 3alIMTHUTL JabopaTtopHbie (YCTHO
pacckasarb B 4eM 3aKJIIOYAIUCh 3aJaHus J1abOpaTOpPHOM, MOKA3aTh HAMUCAHHBIE MIPO-
rpaMMBbl, 3aycTuTh uX Ha komnbiotepe B JIK mnm Ha nuynom HoyTOyKe, NMokKasaTh I0-
CTpOeHHbIe rpaduKu 3aMepOB IPOU3BOJAUTEILHOCTH U OTBETUTH HA BOMPOCHI MPErogaBa-
Tes).

e B caywae caaun 6e3 3amuThl HEOOXOAUMO O(OPMHUTH OTHET M 3arpy3uTb Ha MOPTal
TYHUC. MakcumanbHblii 0an B 9ToOM ciay4dae coctasnser 10 6amwios.

e lcxonusle koabl nporpamm 0e3 otuera U 0e3 3auuThl, 3arpyxkenusie Ha TYUC, ne npo-
BEPSIOTCS U HE OLIEHUBAIOTCSL.

JlaGoparopuas padora Ne 1

B nepgoii paGore npesiaraercs peanu3oBaTh HECKOJIBKO aIrOPUTMOB M BCIIOMOTATEILHBIX
3a7a4, KOTOPbIE YacTO BCTPEYAIOTCST B MHOTONOTOYHBIX HapajulelbHbIX nporpammax. s Bbi-
MOJIHEHUS 1TaHHOH 1abopaTtopHOoil TpedyeTcst 3HaKOMCTBO ¢ s3bikoM Fortran.

3ajanue 1.

[Tpu napannensHoit pabore ¢ MaccuBaMH, 4acTO HEOOXOAUMO MOAETUTHL OOJBIION MACCHUB
MEXKIy [poreccamu/morokamu. Tak Kak KOIHYECTBO JOCTYMHBIX MPOLIECCOPOB MOMKET H3MeE-
HSATHCS B 3aBUCUMOCTH OT KOH(HUIypaluH KOMObIOTEPA Ha KOTOPOM 3alyCKalOT OpOrpammy, TO
HEOOXOMMO YMETh Pa3AesTb OQHOMEPHBIE U JIBYMEPHBIC MACCHBBI HA PAaBHbIC YACTH aBTOMATH -
uecku. Tak xak Fortran nopnep:kuBaeT BbIPE3KH M3 MAcCHUBOB, TO JOCTATOYHO ONPEIEIUTh rpa-
HUYHbIE HHJIEKCHI KX 101 BBIPE3KH.

+ Hanucare ¢ynkuuio calc vector slice, kotopas IenHT OJHOMEPHbIH MACCHB M3 IIPOU3-
BOJIBHOI'O YHCJIA NIEMEHTOB € MPOU3BOIbHBIMH Ha4albHbIM U KOHEYHBIM MHIEKCOM Ha M

qacteil. Ecnn KOMMYECTBO 271EMEHTOB HE KpaTHOM, TO HOCJEIHSS 4acTh AOKHA ObITh
OosblIel U CO AEp:KaTb OCTATOK IEMEHTOB. DyHKLMSA A0IKHA ObITh YHUCTOH M MMEThb MHTEp-
(hetic

HPHUBEICHHBIN B JINCTUHIE HUKE.

« Hanucars Qynkuuio calc matrix slice, kotopast 1eIuT AByMEpHBIH MacCHB M3 IPOU3-
BOJIBHOTO YHC/IA IEMEHTOB C IPOU3BOIbHBIMU HAYaIbHbIM U KOHEYHBIM MHJIEKCOM Ha CETKY U3
OnoxoB. @yHKIMA 10/KHA ObITH YUCTOH U UMeTh uHTep(etic. [lna peanusauun JaHHOH (PyHK-
MU yIOOHO MCIIONb30BaTh (DYHKLUIO M3 NPEAbIIYLIEro IyHKTa.

3ajanue 2.

PeanuszoBars anroput™ OblcTpoil cOPTUPOBKHU. BuicTpas copTupoBKa OCHOBaHA Ha Mapa-



aUrMe «pasnensii u siaactsyit». [lpouece coprupoBku Maccusa A[p . . . q] ¢ HaYaNbHBIM HHJIEK -
COM P M KOHEYHBIM UHJIEKCOM I ABISETCS PEKYPCUBHBIM M COCTOMT U3 TPEX CTaAUH.

3ajpanue Ne3

PeanuzoBars 1Ba aJiropuT™Ma yMHO)KEHUSI MATPULL; UTEPALMOHHBIN U OnouHblid. [Tpu peanu-
3auuy OJOYHOrO anropuTMa MCHONb3yHTe (PYHKIMIO, ONpPEAEsIONly0 rpaHulbl OJIOKOB, KOTO-
py1o Bbl peanusoBayiu B 3aganuu Nel. Besne, rae 2170 BO3MOXKHO, HCIIONIB3YETe HHCTPYKUMIO do
concurrent Juist TOro, 4To0bl KOMIUIATOP MOT 3 (EeKTUBHO ONTUMU3HPOBATh UKL CpaBHHUTE
MPOU3BOAUTENBHOCTD IIPOrpaMMbl IIPH KOMNUWIALKHK ¢ (rnarom -O2 u 6e3 Hero. yHKIUN JOIIK-
HBI T10J1/IEPKUBATh pabOTy ¢ uuciamu oauHapHoi (real32) u apoitHoii (real64) TouHocTwu.

Jlaboparopuas padora Ne 2

Bo Bropoii naboparopHoii pabote HEOOXOAUMO Peanu30BaTh HECKOILKO MPOCTHIX aJIrOpPUT-
MOB, KOTOPbIE MOXKHO pacrapauienuts 6azoBsiMu cpeacTBamu OpenMP.

3ajpanue Nel

PeanuzoBars noamnporpaMmy test omp, KOTopasi HPUHUMAET B KAYE€CTBE apryMEHTOB 110~
YHCJIEHHBIH MACCUB array ¥ KOJMYECTBO MOTOKOB, KOTOPbLIE HEOOXOIUMO MOPOAUTE C MOMOLIBIO
OpenMP. Kax/1b1ii MOTOK 3alIMCHIBAET B CBOIO YACTh MaccuBa cBO HoMmep. Jlis nesenus mMaccu-
Ba MEXKy HOTOKaMH Hcnoib3yere (yHkuuio calc vector slice M3 nepBoro 3ajaHus npakTHue-
ckoi Nel.

3apanne Ne2

Hcnonbsya cpeacrsa OpenMP s peaykuuu aeidcTBuii ¢ MacCUBaMH, pealu3yiTe napani-
nesbHble QYHKIUY 110 HAXOXKACHUIO CYyMMbI, MUHUMYMa U MaKCHMYyMa HEKOTOPOTO MacCHUBa.

3apanue Ne3

Hcnonssyiite Gpopmyny Tpaneuuu s peanusanun QyHkuuu trapezoidal, kotopast anmpok-
CUMHPYET 3HaYEHHE HHTErpaia oT ckaaapHol pyHkuuu flx).

i=1

b
] n-1 ".‘,
/f(_.r_ld.r ~ %{f(_ﬂl + f(b)) + Z % -h, z; = a + ih.

3ajanue Ned
Hcnonb3ys aupexkruBsl OpenMP usmenute (yHKIUI0O 110 OIOYHOMY YMHOMKEHUS MATPHUIL
13 3aanus Ne3 nepBoii npakTudeckoi paboTsl Tak, 4TOOB! OH paboTain napajienbHo.

Jlaboparopuas padora Ne 3

Tpetbs npakTuueckas pabora COCTOUT BCErO U3 ABYX 3aJaHMi, OJHAKO yUalIHeCcs JOIKHBI

CaMOCTOSITE/IbHO HPUAyMaTh TECThbl IS 3aJaHHN, KOTOpbIE MO3BOJAT YOEIUTbCA B KOp-
PEKTHOCTH pabOThI IPOrpamMM, a TAKXKE CAMOCTOATENILHO NOCTPOUTH Ipauku BPEMEHH, yCKOpe-
g 1 dddexrusnoctu. g noctpoeHus rpa)uKoB MOAKHO 10JIb30BaThCs IporpaMmMamu U3 npe-
ABLAYIHX IPAKTUYECKUX PabOT.

3ajpanue Nel

Pacnapannenuts anropur™ Lltpaccena yMHOKEHUST MATPHULL.

3apanue Ne2

[TapannenbHblii anroput™ petera Iparocdena. s TectupoBaHus HUcnonb3yhre caut the
Prime

pages, OTKyJa MOXKHO CKauaTb TEKCTOBBIE (Daiiiibl CO CIMCKOM MPOCTBIX YUCEI BILIOTH 10
50 MMJUIMOHHOTO HIPOCTOrO 4yKcaa. AIropuT™ petera DparocdeHa cM 1o cesike (Buxuneaus)



Jlaboparopunas padora Ne 4

B uerseproii npakTuueckoil pabore Bce 3anaHus cBssaHbl ¢ MmetogoM Monte-Kapio, koto-
pbIit 2pexTuBHO noanaercs pacnapamuienuBannio. Tpebyercs 3nakoMmceTBo ¢ Fortran 1 OpenMP.

3apnanne Nel

Hanummre nporpammy, KOTOpas MCHONb3yeT BCTPOCHHBIH I€HEpPAaTOp NCEBAOCTYyHalHHbIX
PaBHOMEPHO pacrnpejeneHHsix ynucen. [Iporpamma nomkHa BelAABATh OCIE10BATEILHOCTD PaB-
HOMEPHO pacnpeeieHHbIX MCeBA0CTyYanHbIX ynucen u3 npomexytka (-1, 1) wim [0; 1). Bama
nporpamMMa 0JDKHA pacledaTbiBaTh CTONOMK I1CEBIOCIY4YaHHBIX 4YMCEN B KoHcoub. Jlns mpo-
BEPKM NPABUIBLHOCTH paboThl Balled NpOrpaMMbl, CICAyeT MOCTPOUTH rucrorpammy. Yem
0oJblle YKCen Bbl BO3BMETE [1JIsl HIOCTPOEHHSI 2TOH T'HCTOrpaMMBbl, TeM 0oJblile THCTOrpaMMa Oy -
AET MOXO0KE HA TEOPETHUECKYIO (PYHKLHIO IJIOTHOCTH BEPOSATHOCTH HENPEPBIBHOTO PABHOMEPHO-
ro pacnpezenenus. [l HaIAAHOCTU PEKOMEHAYETCsl IOCTPOUTH [BE MMCTOrPAMMbIL: OAHY UL
105, a apyryto ans 106 umcen. [lnsg nmocTpoeHus THCTOrpaMM MOXKETe Hcmonb3oBath Excel,
Gnuplot, Matplotlib unu nmoboe apyroe cpeacTBo nocTpoeHus rpaukos.

3ajganue Ne2

Cozpnaiite napauienbHyl0 BEPCHIO TEHEpATOpa U3 NpeblAyIero 3aaanus. YOoeaurecs, 4To
KaK/Iblii MOTOK '€HEPUPYET CBOKO MOCIEA0BATENBbHOCTD CIIy4aliHbIX unces. BosmoxHo npuaercs
MHULUIATU3HPOBATh TEHEPATOP ISl KaXK10TO IOTOKA OT/AENIBHO.

3apanue Ne3

Peanusyiite metoq Monte Kapio B napajuiefbHOM pexuMe, HCIIONbL3Ysl €0 /1715l BEIYHCIIE-
HUS [UIOILAAM Kpyra. DKOHOMBTE MAMATh U IOCTapalTech HE COXPAHATb B MAaCCHUB BCE CIEHEPH -
POBAHHBIEC TOUKH — JIJIs PELLICHU 3a/1a41 B 9TOM HET HEOOXOAMMOCTH

Jaganue Ned

YcoBepLeHCTBYHTE NPEABIAYILYIO IPOrpaMMy Tak, YTOOBI OHA BBIYHCIIANA JBYKpPaTHbIE
MHTErpajabl OT OPOU3BONBHON MOAbIHTErpanbHON (yHkuuu. /i npoBepku Ballel nporpammbl
UCHOJB3YHTE NpUMEP U3 METOMUYECKOro mocodus uiu 11000l UHTErpai, BEIUUCISEMbII aHaIu -
tueckH. [Iporpamma nomikna paborars napajieasHO U 1aBaTh BHIMIPLILI OT YBEITHUEHHS YHCIIA
HUTEH.



