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1. lleau ocBOeHMS M CHUTITTUHBI

Hensmu mucuumumesl  «llapamiensHoe W pacnpeneneHHOe IPOrpaMMHUPOBAHUEY
SBIISIIOTCS. OCBOCHHE CTYACHTAMU TEXHOJOTHH MapauIeIbHOTO MPOTPaMMHUPOBAHUS, Pa3doop
ApXUTEKTYpbl NapaJUICIbHBIX BBIUMCIUTEIBHBIX CHCTEM, O3HAKOMJICHHME C MPUHLMIIAMHA
pacrapajyyieIMBaHusl NpOrpaMM, MOJIYYEHHE HABBIKOB MPOrPaMMHUPOBAHUS C HCIIOJIb30BAHUEM

texnosioruit OpenMP, MPI, CUDA.

2. MecTo tucuuniinibl B cTpykrype OIl marucrparypbl

Hucuunnuna «llapamiensHoe W pacmpelieieHHOe MPOrpaMMHPOBAHUE)» OTHOCUTCS K
0azoBoii yactu OIl marucrparypsl.

Jlis ocBOeHHUs JAHHON IUCHUIUIMHON CTYIEHTHl JOJDKHBI O0JIafaTh 3HAHUSMH 110
MaTeMaTHKe ¥ HH(pOpPMaTHKe, B T.4.. OCHOBBI IporpamMmmupoBanus Ha si3pikax C w/mmm CH++,
QITOPUTMOB U CTPYKTYp JaHHBIX, anreOpe, reomerpuu, auddepeHraaIbHbIM YpaBHEHUSIMH,
YpaBHCHUAM B YaCTHBIX IIPOM3BOAHBIX W UYHUCICHHBIM MCTOAAM; a TaKiKC IIPOABJIATH
HACTOWYMBOCTbD, I[EJICYCTPEMIICHHOCTh M MHUIIMATUBY B MIPOLIECCE O0yUCHHUSI.

3. [InanupyeMsbie pe3yJbTaTbl OOY4YeHHS MO JUCHHUILIMHE,
IVIAHUPYeMbIMU pe3yiabTaTtamu ocBoennst OIl marucrparypsl

[Iponiecc u3ydeHUs: MUCIUTUTMHEBI HAMIPABJICH Ha (DOPMHUPOBAHHE CICIYIONIMX 3JIEMEHTOB
komneTeHmii B cootBeTcTBur ¢ ®I'OC BO, OIl BO u nmpuoOperenus cieayroux 3HaHHIA,
YMEHMM, HaBbIKOB U (WJIM) OIbITA A€ATEIbHOCTH:

COOTHECCHHbBIE C

dopmupyemas
KOMIIeTEeHIUS

HNHaukaTop 10CTHKEHH S

Ilepeuens nuIaHNpyeMbIX
KOMIIeTeHIIUH

pe3yJabTaToB 00y4yeHusl

(kox 1 popMyTHPOBKA)

(kox 1 (pOopMyTHPOBKA)

ITIpodeccnonanbHbIe KOMIIETCHIIUN

IIK-1 Crroco0en noHnMaTh
Y NIPUMEHSATH B HAY4YHO-
HCCIIeI0BATEIBCKON 1
MPUKIATHON AEATEIBHOCTH
COBPEMEHHBII
MaTeMaTUYECKUH anmnapar,

I1K-1.2 [Tpumensier
COBPEMEHHBIE SI3bIKH
MPOTrPaMMHUPOBAHHUS,
IporpaMMHOe oOecrieueHue
ISl TIOCTPOCHHUS

3HaTh:

— OCHOBHBIE KOJUIEKTHUBHOM
paboTHI;

YMmeTs:

— TOJIPAaHTHO OTHOCHUTCS K
COLIMAJIBHBIM Pa3INUHsIM;

aJICKBaTHBIX BrnaneTs HaBBEIKaMU:
MaTEMaTHYECKUX MOJIENEN —  KyJBTYPHOH

peleHus 3aj1a4 B CBOCH npodeccHoHaNbHOM peun

OCHOBHBIC 3aKOHBI
C€CTCCTBO3HAaHMA,
COBPCMCHHBIC A3bIKU

MIpOrpaMMHUPOBAHUS U po¢eCCUOHAIbHON
MpOrpaMMHOE JIEATEIbHOCTH
obecreyeHue;

OICPallMOHHBIC CUCTCMBI U
CCTCBBLIC TCXHOJIOTHUH.

4. O0beM, CTPYKTYpa U COAePIKAHUE TUCIHIINHbI
OO61mast TpyI0eMKOCTh TUCIUTUIMHEI COCTABIISET 2 3a4. €]1., /2 aKaj. Jac.

®opMbI TEKYLIET0

Buabl yueOHBIX 3aHATHH, KOHTPOJIA
BKJIIOYAsl CAMOCTOSITEIbHYI0 ycreBaeMoCTH
Tembl (pa3aeJibl) Cem
Ne padoTy CTyeHTOB,
AUCHHUILIMHBI, ecT
n/n U UX TPYI0EMKOCTh ®opma
HX co/Jlep:KaHue p .
(B akageMH4eCKHX 4acax) NPOMEKYTOYHOM
arrecTauMu

(mo cemectpam)

KonTtakrnas pagora |
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arTe
camMocC
npa |1al |KOH |cTall
TOSITE
JEK |KTH |opa |Cyia |MOH
WU [4eC |TOp |bTa |HBIC /IbHaA
H pabor
KU€ |HbIE |LIMH [UCIT
BITa
HUSA
Paznen 1. Uctopus 5
napajuieIbHbIX
1. |Bprumciurensusix cucrem.| 2 | 2 | 10
[Tapannenusm u ero
HCIIOIL30BaHHUE
Pazpmen 2. 5
BreraucnntensHBIN
2 kiactep. APl pis 5 2 2 CamocrogrensHas
" |ynpaBieHus IOTOKaMH, pabora
WX CHHXPOHHU3ALlUU U
ianupoBanus Pthreads
Pa3nen 3. Texuomnorus
5 |CamocrosTenbHas
3. |mporpaMMHUpOBaHHUs 2 | 2] 2 1 pabora
OpenMP
4 Paznen 4. Texnosorus 5 2 5 CamocrosTenpHas
" |mporpammupoBanust MPI pabora
Pasnen 5. Beenenue B aMOCTOsTeIIbHAs
5, [Fa3A A 2 1101 4 1 137 €
texrojoruro CUDA pabora
Bcero 3a 1 cemecTp 18 | 18 2 33,7 [3auer
Bcero 18 | 18 2 33,7

Conep:xaHue pa3aeoB AUCHUILIUHBI

Paznen 1. Mcropus nmapajienbHbIX BBIYUCIUTEIbHBIX cucTeM. [lapannenusm u ero
UCTIOJTb30BaHUE.

1.1.  Hcropus pa3BUTHUS NapauI€IbHBIX BEIYUCIUTEIbHBIX CUCTEM.

1.2.  O030p COBpEMEHHBIX BBIYUCIUTEIHHBIX CUCTEM JUISI MTAPAIIICIBHBIX BEIYHCICHHA.

1.3.  CmocoOsl napamienbHoi 00paboTKH JaHHBIX.

14. Kowmmnbrotepsl ¢ 00111el U pacpeeICHHON MaMsIThIO.

1.5. TI'padsl nHGOPMAIIMOHHBIX 3aBUCUMOCTEIA.

1.6.  KoHuemnmus HeOrpaHUYEHHOTO MapajIean3Ma.

1.7.  KpynHoOno4yHOe pacnapalijieiiBaHue.

1.8.  HwuskoypoBHEBOe pacnapaisienuBaHHe.

1.9. Onenka 3¢ heKTHBHOCTH MapaLICIbHBIX BBIYACICHUH.

Pazmen 2. BerwmcnurensHbiii  kmactep. APl mis  ympaBneHwss moTokamu, MX
CHUHXPOHM3AIMU U MaHupoBanus Pthreads.

2.1.  OcHOBBI pabOTHI C THOPUIHBIM BEIUUCIIUTEEHBIM KIaCTEPOM.

2.2. Crangapt POSIX-peanuzanuu moTOKOB (HUTEH) BBIIIOJIHEHUS: TUIIBI TaHHBIX,
(GYHKINU yIpaBIeHHS MOTOKAaMH, (DYHKIIMA CHHXPOHHU3AIMHA TTOTOKOB.

Paznen 3. Texnomnorus nmporpammupoBanust OpenMP.
3.1.  OcHOBHBIE KOHCTPYKIIUH.

3.2.  Pabora c mepeMeHHBIMH.

3.3.  PacnapannenuBaHue IUKIIOB.
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3.4. [TapannenpHbIE CEKITUN.
3.5. Kpurnueckue cexuu.

3.6.  ATomapHbIe onepaIuu.

3.7. Ornepanuy CHHXpOHU3AIINH.

Pa3nen 4. Texnonorus nporpammupoBanus MPI.

4.1, OOmue GyHKIHH.

4.2.  ®yHKUMU npueMa/mnepesadn CooOIEeHU MEX Ty TPOIECCaMH.

43. ®yHkuuu KOJIJIEKTUBHOTO B3aUMOJIefiCTBUSA IIPOLIECCOB, CO3JIaHUs
MOJIb30BATEIBCKHX Olepaluii, paboTa ¢ rpynmnamMu mpoueccos.

4.4. IlepecblUika pa3HOTHMIIHBIX JaHHBIX, IPOM3BOJHBIC THUIbI JaHHBIX, YHNAKOBKa
JTAHHBIX.

Paznen 5. Beenenue B Texnonoruro CUDA.
5.1.  Apxutektypa GPU.

5.2.  TIporpammuas moxens CUDA.

5.3. Hepapxus namstu B CUDA.

5.4.  bubmmoteka Thrust.

5. O0pa3oBare/ibHble  TEXHOJOIHMH, HCHOJb3yeMble TPH  OCYLIEeCTBJIEHHH
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIIMHE

B npouecce 00ydeHuUs UCIOIB3YIOTCS CIIEAYIOLIIE 00pa30BaTENIbHbBIE TEXHOIOIMH:

BBopHas nekius — 1aet nepBoe 1eJI0CTHOE MPEICTaBIEHUE O AUCHUIINHE U OPUEHTUPYET
CTYJEHTa B CUCTEME M3yY€HUs JaHHOW AUCUUILIMHBI. CTYIEHTBl 3HAKOMATCS C Ha3HAYEHUEM U
3aJlauaMM Kypca, ero pojbl U MECTOM B CHCTEME YUeOHbBIX JUCLHUIUIMH U B CUCTEME IIOJTOTOBKU
B LesioM. Jlaercs KpaTkuil 0030p Kypca, UCTOPHUS Pa3BUTHUS HAYKH M MPAKTUKH, TOCTHXKEHUS B
3TOH cdepe, HUMEHa M3BECTHBIX YUYEHBIX, M3JIaraloTcs IEpCIEeKTUBHbIE HAaIlpaBlICHUS
uccienoBanuii. Ha 3Tol JekuM BBICKAa3bIBAIOTCSI METOAMYECKME U OpraHU3allMOHHbIE
0c00eHHOCTH padOoThl B paMKax JaHHOM AMCLUIUIMHBL, a TAKXKE JTAeTCs aHaJIu3 PEKOMEHyeMon
y4e0HO-METOINYECKON JTUTEPATYPHI.

Axanemuyeckas JieKuus (WIK JEKIHs OOIIero Kypca) — IMOCIE0BaTEIbHOE M3JI0KEHUE
MaTepHala, OCyIeCTBIIEMOE IPEUMYIIIECTBEHHO B BUJIE MOHOJIOra Mpenojasarens. TpeboBaHus
K aKaJIeMHUYECKON JICKI[MM: COBPEMEHHBIN HaY4YHbIH YpOBEHb M HACBIIEHHAs HH()OPMATUBHOCTb,
yOenuTenpHas apryMeHTalus, JOCTYyIHas U TOHITHAs peub, YeTKasi CTPYKTypa U JIOTUKa, HAIUYNe
SPKUX MPUMEPOB, HAYYHBIX JI0OKA3aTeIbCTB, 000CHOBaHUH, (PAKTOB.

IIpakTHueckoe 3aHATHE — 3aHATHE, MOCBSIIECHHOE OCBOCHHIO KOHKPETHBIX YMEHHH H
HABBIKOB U 3aKPETJIEHUIO TOJyYEHHBIX Ha JIEKIUU 3HAaHUH.

6. [lepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH, HCIOJb3YeMbIX NMPH OCYILIECTBJIEHUH
o0pa3oBaTe/IbHOIO MpoLecca MO0 AWCHHMINVIMHE, BKJKYasi IepedYeHb JHIEH3HOHHOIO
NporpaMMHOro obecrnedeHuss M  HUHGPOPMALMOHHBIX CIHPAaBOYHBIX cHcTeM (NpH
He00X0AUMOCTH)

B nporecce ocymiecTBieHust 00pa3oBaTeNIbHOIO MPOIecca UCIOIb3YOTCS:

— i (opMHpOBaHUS TEKCTOB MaTEPUAIOB I MPOMEKYTOUHON U TEKYIIEeH aTTecTaluu
— nporpammbl OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBoGomnoe),
n3gareiabckas cucrema LaTeX;

- KOMIIMJISITOPBI C BBICOKOYPOBHEBBIX SI3BIKOB IIPOTPAMMUPOBAHMS;

- BBIYMCIIUTENbHBIN THOpUIHbIHN KiacTep SApl'Y.

- mporpammubie oubaroTexun OpenMP, MPI u Nvidia CUDA.

— 7S TIOMCKa y4eOHOW nmreparypsl oubmmuoteku Spl'Y — ABTOMaTH3MpoOBaHHAs
oubnmmoreunas napopmannonnas cucrema "BYKHU-NEXT" (ABUC "byku-Next").
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7. IlepeyeHb OCHOBHOM M [IONOJIHUTEJBbHON Y4eOHOIl JMTepaTypbl, PpecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn «UHTepHeT», HEOOXOAMMBIX  JJISI
OCBOEHUS TUCUMUILINHBI

a) OCHOBHAS:

1. [MapayienbHOE M PYHKIIMOHATIBHOE IIPOrpaMMHUpPOBaHuUe: MeTol. yka3anusi. / coct. /1. C.
I'nmezun, . C. Kamenko; fpocn. roc. yu-t um. Il. I'. JemunoBa, Hayuy.-meron. coBetr yH-Ta -
Apocnasins: Apl'Y, 2009. - 27 c. .

2. [Tapamensubie Beunucienus Ha GPU: apxutektypa u nporpammuas moaens CUDA.:
yueb. mocobue s By30B. / [A. B. BopeckoB u ap.]; YMO 1o KIacCHYECKOMY YHUB.
obpazopanuto; MI'Y - M.: MI'V, 2012. - 333 c.

3. MapamnenbHoe u (QYHKUMOHATIBHOE MPOTPAMMHUpPOBAHHE [DIEKTPOHHBIM pecypc] :
meroa. ykazanus / coct. J. C. I'me3un, JI. C. Kamenko ; Spoci. roc. yH-1, SIpocnasns, SApl'Y,
2009, 27c¢ http://www.lib.uniyar.ac.ru/edocs/iuni/20090233.pdf

0) JOTOTHUTETHHAS:
1. Jlynun C. A. TexHonoruu mapajuiebHOTO MPOrPaMMHPOBAHUs: y4eO. mocooue s

By30B. / C. A. Jlynun, M. A. IToceinkun; YMO By30B 110 YHUB. MOJIMTEXHUYECKOMY 00pa30BaHHIO
- M.: UTHOPA-M, 2015. - 205 c.

B) pecypcsl cetu «MHTepHEeT»

- CUDA developer zone - http://developer.nvidia.com/category/zone/cuda-zone

MPI Documents, user's guide - http://www.mpi-forum.org/docs/docs.html

OpenMP Specifications - http://openmp.org/

The Message Passing Interface (MPI) standard - http://www.mcs.anl.gov/mpi/index.html
[Mopran o mapasiensHbIM BhiuuciaeHusM - http://parallel.ru/

CynepkommbroTeps! - http://supercomputers.ru/

8. MarepuanbHo-TexHnueckass 0a3za, HeoOXxoauMasi s  OCYLIeCTBJICHUS

o0pa3oBaTe/ILHOIO Mpolecca Mo AUCHUIIUHE
_| crenuanbHbIe IOMELICHHUS:

-KOMIIBIOTEPHBIN KJ1acc, 00OpYyIOBaHHBIA [JIsi MPOBENEHUS JEKIUH U J1a00paTOpHBIX
3aHATHUH;

- yueOHbIe ayTUTOPUU JIJIsl IPOBEICHUS IPYNIOBBIX U MHINBUYaIbHBIX KOHCYIbTALIUMN,

- ydeOHbIe ayIUTOPUM JUIl TPOBEACHHUS TEKYILEro KOHTPOJIS U MPOMEXKYTOUHOU
aTTecTaluu;

-IOMEILEHUS [ CAMOCTOSITENIbHON pabOThI;

-IIOMEIICHUS TSl XpaHEeHUS U IPO(UIaKTHYECKOTO 00CTYKUBAaHUS TEXHUYECKUX CPE/ICTB
o0OyueHusl.

[Tomemienust 1y caMOCTOSATENbHON PabOTHl O0YYAIOUIMXCS OCHAIIEHbl KOMITbIOTEPHOM
TEXHUKOH C BO3MOXHOCTBbIO MOAKTIOUeHHs K cetn «MHTepHeT» M obecrneyeHueM JOoCTyna B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3aIliH.

Yucno mocajoyHbIX MECT B JICKIIMOHHON ayaUTOpUU OoJibllie JHOO paBHO CIIHCOYHOMY
COCTaBY MOTOKA, a B ayTUTOPUH I JJAOOPATOPHBIX 3aHATUH - OOJIbIIIe JINOO paBHO CIUCOYHOTO
COCTaBa IpyMIbl 00yJarOLIIXCS.

" doung OubmMoOTEKH,
] KOMMBIOTEpHAsI TEXHUKA C JOCTYIIOM K BBIYUCIIMTEIILHOMY THOpuIHOMY Kiactepy SAplY.

ABTOp(BI) :
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Crapumii npenoaaBaTesb
Kadeapbl KOMIBIOTEPHBIX ceTeH, K.¢).-M.H. C.B. Anemun
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IIpnioxenne Nel k paGodeii mporpaMme JMCIHIIIHHBI
«[TapauienbHoe U pacnpeieIeHHOE IPOrPaMMHUPOBAHUE)
®oH/ OLICHOYHBIX CPEACTB
JJIsl IPOBe/ieHUs TeKylleil U MPOMeKYTOUYHOI aTTecTAlMHU CTY/IeHTOB
10 AUCUHHILINHE

1. TunoBbIe KOHTPOJIbHbIE 32/IaHUS UM HHbIE MATEPHUAJIbI, HE00X0AUMbIE 1JIsl OLIEHKHU
3HAHUI, YMEHU i, HABBIKOB M (MJIN) ONBITA JeAITEJbHOCTH, XapPAKTEPU3YIOIIMX ITANbI
(opMupoBanus KomMneTeH U

1.1. KoHTpoJibHbIE 32/1aHUS M HHbIE MaTePHAaJIbl, HCII0JIb3yeMble B Mpolecce TeKyuiei
aTrecTamuu

33)13]-[1/[5[ JUIS CAMOCTOATEIbHOM paﬁoTBl

3aoanusa no Pazdeny 2. BeruncaurenbHblil kinactep. APl ni1s ynpaBieHust moTokamu, ux
CHHXPOHH3AIMHU U 11anupoBanus Pthreads.

Hanucate mnporpamMmy YHMCIEHHOTO HWHTEIpUpOBaHMs (YHKIHMH Ha OTpe3Ke ¢
UCIONIb30BaHUeM TexHooruit Pthreads. ®yHKIms, OTpPe30K WHTEIPUPOBAHHS U KOJIHUYECTBO
IOTOKOB BBIUMCIIEHUH 3aJal0TCSI HHAUBUYalIbHO.

ITocTpouTs rpadyk 3aBUCUMOCTH CKOPOCTH MOICYETA HHTErpajia OT KOJUYECTBA ITOTOKOB.

JaHHyl0 3ajgady pelmarb B Iape €O CTYyJEHTOM-OAHOTPYNIHHUKOM. CaMOCTOSTEIbHO
pas3zienuTh paboTy U MOATOTOBUTh YCTHBIM OTYET O MPOJIEIaHHON paborTe.

Kpurepuu onenusast:

Ouenka Kpurepuit

3a4TCHO OIIK-2:

Hanucana mporpamma Ha sizbike C++ YHUCIEHHOTO MHTETPUPOBAHUS (PYHKIIUH
Ha OTpEe3Ke C UCIOJIb30BaHUEM TexHoJoruii Pthreads, mporpamma
KOMIMIUPYyETCs: 63 OMMO0K U MPEyNPEeXIeHUN Ha BBIYUCIUTEIHHOM
KJIacTepe, B pe3yJibTare paboThl MPOrpaMMbl BBIAAIOTCS KOPPEKTHHIE JaHHBIE.
[IpoBeieH KOMITJIEKC BBIYMCIEHUH C UCITOJIb30BAaHUEM HAMMMCAHHOW MPOTPAMMBI,
MOCTPOEH TpadUK 3aBUCUMOCTH CKOPOCTH TMOJICUeTa MHTErpaja OT KOINYeCcTBa
MMOTOKOB, C/I€JIaHbI KOPPEKTHBIE BBIBOJIBI O 3aBUCUMOCTH KOJI-Ba TOTOKOB HA
CKOPOCTB BBIINIOJIHEHUS BBIYMCIICHUM.

OIIK-2:

3amayva pemanach B ape co CTYACHTOM OAHOTpynnHUKOM. Pabota monenena
BHYTPH Mapbl TPONOPILIMOHAIBHO, MOJATOTOBJIEH YCTHBIA OTYET.

Heszaureno |OITK-2:

[Iporpamma He HanMcaHa WJIM HAallMCaHA HEKOPPEKTHAs MporpaMmma.

He mpoBeieH KOMIUTIEKC BBIYMCIICHUM, HE TTIOCTPOEH TpauK 3aBUCUMOCTH
CKOPOCTH TMOJICYETa UHTETpaJIa OT KOJIMYECTBA MOTOKOB

OIIK-2:

He nmoarorosiieH OTUeET.

3aoanus no Paszoeny 3. TexHonorus nporpammupoBanus OpenMP.

Hanwucatp nporpammy 4ncieHHOro petieHus auddepeHnnanbHoro ypaBHeHUs B YaCTHBIX
MIPOU3BOJHBIX C MCIOJIb30BaHUEM TexHoiorud OpenMP. YpaBHeHue, HadyaabHble U TPaHUYHbBIE
YCIIOBUS, @ TAK)KE KOJIMUYECTBO TOTOKOB BBIYUCIIEHUH 3a/1at0TCS NHANBUAYAIBHO.

[Toctpouth rpaduk 3aBUCUMOCTH CKOPOCTH YHCICHHOTO pEIIEHUS OT KOJUYECTBa
IIOTOKOB.
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JlaHHyI0 3amady pemarb B Tape CO CTYASHTOM-OJHOTPYNIHHKOM. CaMOCTOSTEIHHO
pa3nenuTh paboTy U MOATOTOBUTH YCTHBIM OTYET O MPOJICIIAHHOM padoTe.
Kputepuu onieHuBaHuS:

Ouenka Kpurepuit

3aureno | OIIK-2:

Hamnucana nporpamma Ha sizbike CH++ YHCIEHHOTO pElCHUs
muddepeHIMaTbHOTO YPaBHEHHS B YaCTHBIX MPOU3BOAHBIX C UCIIOIb30BAaHHEM
texnosoruit OpenMP, nmporpamma Komnuaupyercsi 6e3 omndoK 1
MpeIynpexIeHNN Ha BHIYUCIUTEIBHOM KiacTepe, B pe3ysbTare padboThl
MIPOTPAMMBI BBIAAKOTCS KOPPEKTHBIEC TAHHBIE.

[IpoBeieH KOMILIEKC BBIYMCIIEHUI C UCITOJIb30BAaHUEM HAMMMCAHHOW MTPOrPAMMBI,
MOCTPOCH TpadUK 3aBUCUMOCTH CKOPOCTH YUCIICHHOTO PEIICHUS OT
KOJIMYECTBA [IOTOKOB, CJI€IaHbl KOPPEKTHBIE BBIBOJIBI O 3aBUCUMOCTH KOJI-Ba
MMOTOKOB Ha CKOPOCTh BBITTOJHEHHS BBIYMCIICHUN.

OIIK-2:

3amaua peanachk B Iape co CTYyICHTOM OJHOTrpyniHukoM. Pabora monenena
BHYTPH Mapbl IPOMOPLHUOHAIBHO, IOJTOTOBIEH YCTHBIM OTYET.

Hesaureno |OIIK-2:

[Iporpamma He HamycaHa WJIM HAIlMCaHAa HEKOPPEKTHAs IporpaMmma.

He npoBeieH KOMIUIEKC BBIYMCIICHUM, HE TTIOCTPOEH TpadHK 3aBUCUMOCTH
CKOPOCTH YHCIIEHHOTO PEIICHUS OT KOJNYECTBA TOTOKOB

OIIK-2:

He moxaroroBneH oTder.

3aoanus no Pazoeny 4. Texnonorus nporpammuposanust MPI.

Hanwucatps nporpammy 4nciaeHHOro pemeHus AudQepeHnnanbHoro ypaBHEeHHs B YaCTHBIX
IPOM3BOJIHBIX C HCMoyib3oBaHUeM TexHonoruid MPI. YpaBHeHue, HayanbHbIE W TPaHUYHBIC
YCIIOBHS, @ TAKXKE KOJIMYECTBO MOTOKOB BBIYMCICHUN 3a1a0TCS UHANBUIYAIBHO.

[Toctpouth rpaduk 3aBUCUMOCTH CKOPOCTH YHCJICHHOTO pEIICHHs OT KOJIHYEeCTBa
MIOTOKOB.

JlanHyI0 3agady pemaTh B Mape cO CTYAEHTOM-OJHOTPYNIHHKOM. CaMOCTOSTEIbHO
pas3zenuTh paboTy M MOATOTOBUTH YCTHBIN OTYET O MPOJIeTaHHON paboTe.

Kpurepun onieHuBaHus:

Onenka Kpurepnii

3ayteno | OIIK-2:

Hanucana nporpamma Ha si3pike C++ 4HCIEHHOTO pElIEHUs
TuQepeHIMaIbHOr0 YpaBHEHUS B YaCTHBIX MPOU3BOIHBIX C UCIIOJIb30BAaHHEM
texHosjoruit MPI, nporpamma koMnuinupyercs 6e3 olnO0oK 1 MpeaynpeskKIeHui
Ha BBIYMCIIUTEIBHOM KJIacTepe, B pe3ysbTaTe padoThl IPOrpaMMbl BBIIAIOTCS
KOPPEKTHBIE TaHHBIE.

ITpoBeneH KOMIIIIEKC BBIUMCIIEHUH C UCIIOJIb30BAHUEM HAIMCAHHOM MPOTrpaMMBl,
MOCTPOEH TpadUK 3aBUCUMOCTU CKOPOCTH YUCIEHHOTO PELIEHUs OT
KOJIMYECTBA MIOTOKOB, CJIEIaHbl KOPPEKTHBIE BBIBOJIBI O 3aBUCUMOCTH KOJI-Ba
MOTOKOB Ha CKOPOCTb BBITIOJIHEHUS BBIYUCIICHUH.

OIIK-2:

3anaya pemaiach B ape co CTYAEHTOM OAHOrpynnHUKOM. Pabora nonenena
BHYTPH Napbl IPONOPIIMOHAIBHO, IOATOTOBIJIEH YCTHBIM OTYET.

HezauTeHo |OIIK-2:
[IporpamMma He HamMcaHa WK HAMMCaHA HEKOPPEKTHAS MPorpamMma.
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He mpoBeieH KOMIUIEKC BBIYMCIICHUN, HE TTIOCTPOEH TpaduK 3aBUCUMOCTH
CKOpPOCTH YHCJIEHHOT'O PEIICHUS OT KOJUYECTBA IOTOKOB

OIIK-2:

He moaroroBieH oTder.

3aoanus no Pazoeny 5. Beenenue B Texnonoruto CUDA.

Hanucats nporpammy 4ncieHHOro pemenus AuddepeHnnanbHOro ypaBHeHHs B YaCTHBIX
IIPOU3BOJHBIX C Hcrosb3oBaHueM TexHoioruit CUDA. YpaBHeHue, HayaJlbHbIE U TPaHUYHbBIE
YCIIOBUS, @ TAK)KE KOJIMYECTBO ITOTOKOB BBIYUCIICHUH 3a1at0TCS HHANBUYAJIBHO.

[Toctpouts rpaduk 3aBUCUMOCTH CKOPOCTH YHMCJICHHOTO pEIICHHs OT KOJIMYEeCTBa
IIOTOKOB.

JlanHyr0 3ajady pemarb B Iape CO CTYAEHTOM-OJHOTPYHNIHUKOM. CaMOCTOSITENBHO
pa3zienuTh paboTy U MOATOTOBUTh YCTHBIM OTYET O MPOJIEIaHHON paboTe.

Kpurepuu onenusas:

Ouenka Kpurepuit

3auteno | OIIK-2:

Hammcana mporpamma Ha sizbike C++ 4HCIEHHOTO PEIICHUS
muddepeHIaTbHOT0 YPaBHEHUS B YACTHBIX MPOU3BOAHBIX C HCIIOIb30BAaHHEM
texnonoruit CUDA, nporpamma komnuinupyercst 6€3 ommooK 1
MpeynpexIeHN Ha BHIYUCIUTEIILHOM KiacTepe, B pe3yjbTare paboThl
IIPOrPaMMbI BBIIAIOTCS] KOPPEKTHBIE JaHHbIE.

[TpoBeneH KOMILIEKC BBIYMCICHUN C UCTIOJIb30BAHUEM HATMCAHHOW MPOTPaMMBl,
NOCTPOCH TpauK 3aBUCUMOCTH CKOPOCTH YHCIEHHOTO PEIICHHS OT
KOJIMUECTBA MOTOKOB, CIIEIaHbl KOPPEKTHBIE BBIBOJIBI O 3aBUCHMOCTH KOJI-Ba
MOTOKOB Ha CKOPOCTb BBITIOJHEHUS BBIYUCIICHUH.

OIIK-2:

3anaya peraiach B [ape co CTYAEHTOM OAHOrpynnHUKoM. Pabora nonenena
BHYTPH apbl PONOPIHUOHATBHO, TOJTOTOBJIEH YCTHBIN OTYET.

Hesaureno |OITK-2:

[IporpamMma He HamMcaHa WJIM HAallMCaHA HEKOPPEKTHAs MporpaMma.

He npoBeneH KOMIUIEKC BEIYMCIEHUH, HEe TTOCTPOEH rpaduK 3aBUCUMOCTH
CKOPOCTH YHCJICHHOTO PEIIEHUS OT KOJIMYECTBA MOTOKOB

OIIK-2:

He nmoxaroroBneH oTder.

Chnmcok 3agaHuil K 3a4eTy

3adeT BBICTABIISCTCS IO peE3yjIbTaTaM BBIIIOJIHCHUS SallaHI/Iﬁ JUIA CaMOCTOSITENLHOMN
pa6OTLI H KpPaTKOTO CO6CCCI[OB8.HI/ISI CO CTYACHTOM II0CJIC UX NPOBCPKH.
Ilokazarenu u KpUTCPUH, UCITIOJIB3YEMBIC ITPH BBICTABJICHUH OLCHKU!

Ouenka Kpurepuu [ITkana oueHnBaHUs
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3auteHo | OIIK-2 [TonmydeHsl OLIEHKA «3aU4TEHOY 3a

3HaTh: BBITIOJIHEHUE BCEX UETHIPEX 3aJIaHui JJIst
—  apXUTEKTYpY MapajuieabHbIX CaMOCTOSTEIIbHON PabOThI

BBIYMCIUTEIIBLHEIX CHCTEM;

VMmeTs:

— pas3buBarh porpamMmy Ha
HE3aBUCHUMBIE MPOIIECCHI |

Bnagets HaBBIKAMHU:

— pa3pabOTKH IPOrpamMM C
HCIIOJIb30BaHUEM TEXHOJIOT UM
napauieIbHOTO
nporpammupoBanus OpenMP, MPI
u CUDA.

HE3a4TeHO He nomyuens! XoTs 6b1 OHOH OLIEHKH
«3aYTEHOY» 32 OJTHO U3 YEThIPeX 3aaHuM
IUIS1 CAMOCTOSITETIbHOM PaboTHI

TecT 1J151 caMONPOBEPKH IO pPe3yabTATaM 0CBOEHUS THCHUILTHHBI
(xomnerenmus OIIK-2)

1. loisi ruOpuiHOrO BHIYMCIUTEIBHOI0 KJIAacTepa OTJIMYHUTEIbHON YepToil iBJIseTcs:

A) Beiuucnenus Ha CPU

b) Beruncienust va GPU

B) Bbruncnenust nva CPU u GPU coBmecTtHO

') H1 0JTHO U3 BBILIETIEPEUNCICHHBIX

2. Kakoii koMaH10#i 3a1aeTcsl OrpaHHYeHHe PecypcoB NMPH 3amycKe NMPoOrpaMmbl Ha
BBIYHCIUTEIbHOM KiacTepe (Slurm):

A) make

B) g++

B) srun

I') HM OAHO U3 BBILLIENIEPEUNCIIEHHBIX

3. O0MeH JaHHBIMH MeX1y NPpOLeccaMH, BBINOJHSAIIMMHUCA B COOCTBEHHOM a/IpeCHOM
NPOCTPAHCTBE, POMCXOAMT € MOMOIIbIO ONePALHii IPHeMa M MOCHIJIKH COOOIIeHUI?

A) na

b) ner

4. YaaneHHbIH A0CTYN K BbIYMCIUTEIbHOMY KJACTEPY [JISl BbINOJTHEHUS] KOMAH/
ONEPAIMOHHOM CHCTEMBbI MOKHO MOJIYYUTH 110 MPOTOKOJIY:

A) ssh

B) pop3

B) imap

') rdp

Bormpoc Ne Hpa(]jfgebTHHH

1 B
2 B
3 b
4 AT
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TecT /151 CAMONPOBEPKH I10 Pe3yAbTATAM 0CBOCHHUS THCHHILTHHbI
(xommnerenuus OIIK-2)

1. lns mapajieibHOW MPOrpaMMbl, HATUCAHHOM ¢ MCMOJIb30BaHUEeM TexHooruu OpenMP
XapaKTepHO:

A) cOCTOUT U3 OCIEAOBATENbHBIX U MAPAJUIETbHBIX CEKIUH.

b) B HayanbHBII MOMEHT BPEMEHU CO3/IA€TCs TJIaBHAS HUTH, BHIMOIHSIONIAS TIOCTIEI0BATEIbHBIE
CEKLIUU IPOrPaMMBI.

B) npu BXo/ie B mapaJuieIbHYIO CEKIHMIO BhIMOIHsIeTCs oneparus fork, mopoxnaromas ceMelicTBo
Huter. Kaxnas HUTh MMeEET CBOW YHUKAJIbHBIH YHUCIOBOW HIAeHTH(HKATOp (TJIaBHON HHTH
cootBercTByeT 0). IIpu pacnapaiienuBaHuy LUKIOB BCE MapajlieIbHble HUTHU MCIIONHSIOT OJIUH
Kof. B o01iem cydyae HUTH MOTYT UCTHIOJHSATH pa3uyHble PparMeHThl KOAA.

I') npu BbIXOAE U3 MApAICAbHOM CEKIMK BBIMOJHICTCS omepamus join. 3aBepimaetcs
BBITNIOJTHEHHE BCEX HUTEH, KPOME TJIaBHOM.

2. Kakune nupexkTuBbl ectb B OpenMP?

A) #pragma omp

b) #pragma omp parallel

B) #pragma omp for

I') #pragma omp while

3. B OpenMP Her cienyommux TUIIOB CHHXPOHU3ALUH

A) barrier

b) atomic

B) domain

I') master

M) ordered

E) flush

2K) sort

3) critical

4. C noMo1Ib10 BbI30Ba (pyHKIMHU

(void) omp_set_num_threads(int num_threads)

MOKHO

A) 331aTh KOJIMYECTBO MOTOKOB B 00JIACTH MapaJIJICIbHBIX BHIYMCIECHUI

b) onpenenuts 3Hauenue nepemenHoi okpyxenuss OMP_NUM_THREADS

5. Kakue u3 nousituii He oTHocsTest K TexHosiornu Nvidia Cuda

A) #pragma omp

b) host

B) kernel

I') device

6. Kakue u3 cnenudukaropon ¢pynkuuii B Cuda He MOTYT ObITH HCIIOJIL30BAHBI BMECTE
A)__host__u_ device

b)__global__u__ host

7. lns Boigenenus namatu Ha GPU M0KHO HCI0/1b30BaTh (PYHKIIHH

A) cudaMalloc

b) cudaMallocPitch

B) cudaNew

I') cudaFree

8. ®dyunkuusa cudaMemcpy ucnoab3yercst s

A) xonmupoBanus namsatu Mmexxay CPU u GPU

b) xonupoBaHus maMsTH MEX]y BEIUUCIUTENBHBIMH Y3JIaMH KJlacTepa
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B) xonupoBanus mamsta Mexy paznuaabivu CPU

9. OxHUM U3 pacnpPoOCTPAHEHHBIX CPECTB Pa3padoTKU MPOrPaMM, OCHOBAHHBIX HA MOJIeJIH
o0MeHa COOOIIeHUsIMHU, SIBJISAETCSH:

A) POSIX Threads

b) OpenMP

B) mo6as peanuzaus MPI

10. HebJsiokupyomuii 00MeH Mo3BoJIsieT:

A) IOBBICHTE POU3BOIUTETHLHOCTD MAPAILIENBHOM POrPAMMBI

B) MTOBBICHUTH HAJIS)KHOCTh TIEpeaud COOOICHHUH

B) nossicuts npenckazyeMocTs noBeIeHUs IPOTPAMMBbI

11. Ioanporpamma MPI_Bcast:

A) nepechbiaeT BceM OCTANBHBIM MPOLECCaM Pa3HbIE PParMEHThI TaHHbIX
E) NnepeChbUIacCT OAHY U TY K€ MOPHUIO JaHHBIX BCEM OCTAJIbHBIM MPpOLECCaM
B) BBINOJIHAET ONEPALHI0 YACTHYHOIO PUBEACHUS

12. Bropoii 3Tan BHINOJIHEHHS HEGJOKHPYIOIIEro 00MeHa 3To:

A) cosznanue Gydepa obMena
B) nposepka Bbmonuenus obmena

B) nposepka mocrynroctr 6ydepa oomena

Bomnpoc Neo Hpag;[;;’THHH Bomnpoc No Hpag?geI’THHH Bonpoc Neo Hpagf;lebTHHH
1 A, B, B, T 5 A 9 B
2 A, B, B 6 b 10 A
3 B, K 7 A b 11 b
4 A b 8 A 12 b
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2. [lepevyeHb KOMNETEHIUH, dTanbl X GOPMHUPOBaHMS, ONIMCAHUE TOKAa3aTe/Iel U
KPUTEpHeB OlleHMBAHUA KOMIIeTEHUMH HA Pa3IMYHbBIX 3Tanax ux ¢popMupoBanus,
onucaHHe MIKAJIbI OlleHUBAHUS

2.1. lkana oueHnBanus copMHUPOBAHHOCTH KOMIIETEHIHIi U ee ONMUCAHUe

OnenuBanue ypoBHS C(HOPMUPOBAHHOCTH KOMIETEHIMH B MpoOIEcce OCBOCHUS
JUCLUIUIMHBI OCYLIECTBIISIETCA 110 CIEAYIOLIEH TPEXYPOBHEBOM LIKAJIE:

Ilopozoeguiii yposens - NpeAnonaraeT OTpaKeHUE TeX 0’KUAAEMBIX PE3yJIbTaTOB, KOTOPbIE
OTIpeNeNAI0T MUHUMAIBHBIA HAOOp 3HAHWU W (MIM) YMEHUN U (WIJIM) HaBBIKOB, MOJYYEHHBIX
CTYAECHTOM B pe3yJbTaTe OCBOCHUS TUCUMIIIMHBL. [10poroBblil ypoBeHb sBIsSIETCS 00513aTEIbHBIM
YPOBHEM JIJIsl CTYJIEHTa K MOMEHTY 3aBEPIICHUS UM OCBOEHUS JAHHOMN JIUCUUIUIMHBIL.

IIpoosunymeiii yposens - TPEANONAraeT CIOCOOHOCTh CTYIEHTa UCIOJb30BaTh 3HAHUS,
YMEHMSI, HaBbIKU U (WJIM) ONBIT JEATENbHOCTH, IOJYyYEHHBIE IIPU OCBOCHUU JUCLUIUIMHBI, AJIs
peueHus npogeccuoHanbHbIX 3a1a4. [IpoABUHYTHIN ypoBEHb IPEBOCXOJUT TOPOTOBbII YPOBEHb
10 HECKOJIBKUM CYIIECTBEHHBIM IIPU3HAKAM.

Buicokuii ypogenv - mpeanonaraeT CIOCOOHOCTb CTYIEHTa HCIOJb30BAaTh IOTEHIUAI
MHTETPUPOBAHHBIX 3HAHUM, YMEHUIl, HABBIKOB U (MJIM) ONBITA JAEATEIbHOCTHU, MOJYYEHHBIX MPU
OCBOCHMM JMUCUUIUIMHBI, [UI TBOPYECKOTO peleHUs NpOoPECCHOHATIBHBIX 33aJady MU
CaMOCTOSITEJIbHOTO IIOMCKAa HOBBIX IIOAXOJ0B B WX PpEUIEHUMM IyTeM KOMOMHHpPOBAHUS W
UCIIOJIb30BaHUSI H3BECTHBIX CHOCOOOB pELICHUS MPUMEHUTENBHO K KOHKPETHBIM YCIOBHUSIM.
Bboicokuil ypoBeHb IPEBOCXOIUT MOPOTOBBIN YPOBEHB 110 BCEM CYIIECTBEHHBIM ITPU3HAKAM.
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2.2. Illepeyennb KoMIneTeHIH, dTanbl X GOPMHUPOBaHMS, ONIMCAHNE MTOKA3aTeJ e M KpUTepUeB OLleHUBAHNSI KOMIIeTEeHI[HIT HA Pa3JIMYHbIX

Tanax ux popMHpPOBaHUS

Jdranbl Ilkana U KpUTEPHH OLIECHUBAHUS KOMIIETEeHIMI
Ko opMH- Ha Pa3JIMYHbIX 3Tanax ux GopMUpPOBAHNS
A ®opma Gbop IMoka3aresnu P (bopmup
KoMIIe- poBaHus
KOHTPOJIS OLlCHUBAHMS v
TeHUUH (Ne Temb1 IHoporossbii N N
IIpoaBMHYTHIN YPOBEHb Bricokuii ypoBeHb
(pa3aeJia) YPOBEHb
OomenpogeccuoHaIbHbIE KOMIIETCHIMHT
3HaTh: 3HaTh  OCHOBBI Benenue pabotsl Benenue paboTsl Haj
- OCHOBHBIE KOJUIEKTUBHOM Hajl KOJUJIEKTUBHBIM
KOJUJIEKTUBHOU paboThI HaJ KOJUIEKTUBHBIM MIPOEKTOM B KaueCTBE
paboThI; [IPOEKTOM B IPOEKTOM B munepa B chepe
YMers: chepe ctepe napajuieIbHbIX u
CamocrosTenbHas (bep (bep p
pabota o — TOJIEPAHTHO napajuleNIbHbIX U napajuieNbHbIX U pacnpeeieHHbIX
OIIK-2 asnenam 2-5 1-5 OTHOCHUTCS K pacnpeesIeHHbIX pacnpeieIeHHbIX BBIYHCIICHU
gaqu ' COLMATbHBIM BBIYMCIICHUI BBIYMCIICHUI
’ pa3IuYusaM;
Bianets HaBbIKamMu:
— KYyJIbTYpPHOHU
npo¢eCCHOHAIIbH

Ol peun




3. MeToauyeckue peKoMeHAAIUH MPenoiaBaTe/Iio Mo Npoueaype oOleHMBAaHUS 3HAHUIA,
YMEHUIi, HABBIKOB U (WJIN) ONBITA 1eITEJIbHOCTH, XaPAKTEPU3YIOIIUX ITAMBI

(hopMupoBanus KomMneTeHI Ui

[enpro mporeaypsl OLICHUBAHUS SIBIIACTCS ONPEICICHNE CTETICHH OBJIAJCHUS CTYJIECHTOM
OXKUJAEMBIMU pPE3yJIbTaTaMH OOYy4YCHHS (3HAHWSIMH, YMCHHSIMH, HAaBBIKAMU W (W) OIBITOM
JIESATETLHOCTH ).

[Ipouienypa oneHMBaHMS CTCTICHH OBIAICHHS CTYIACHTOM OXHIA€MBIMH PE3yIbTaTaMH
00yYEeHUS OCYIIECTBISIETCS C TTOMOIIBIO METOUYCCKUX MAaTEPUAJIOB, MPEJACTABICHHBIX B pa3jielie
«TuroBbie KOHTPOJIBHBIC 3a/laHUs WJIM WHBIC MaTepHalbl, HEOOXOUMBIC JJIsi OIEHKH 3HAHUH,
YMEHUH, HABBIKOB M (WJIM) OIBITA JNEATEIBHOCTH, XapaKTEPH3YIONIUX 3Tarbl (HOPMHUPOBAHMS
KOMIICTCHITHI)Y

3.1 Kputepuu oueHMBAHUS CTeNleHH OBJIA/ICHUSI 3HAHUSMM, YMEHUSIMH, HABBIKAMH H
(WIH) ONBITOM JIEATEIbHOCTH, ONpe/esiiole YPOBHU C(POPMUPOBAHHOCTH KOMIIEeTEHII Ui

[Toporosslif ypoBeHb (0011IHME XapaKTEPUCTUKH):

U
0

BJIaJIEHUE OCHOBHBIM 00bEMOM 3HAHUH MO IPOrpaMMe TUCIUILUIMHBI;

3HaHME OCHOBHOM TEPMHUHOJOIMM JaHHOW O0JACTH 3HAHWM, CTUIMCTUYECKU
IpaMOTHOE, JIOTMYECKH IPaBWIIBHOE M3JI0KEHHE OTBETa Ha BOIPOCHl 0€3
CYIIECTBEHHBIX OINOOK;

BJIa/ICHUE MHCTPYMEHTAPUEM TUCLUIUIMHBI, YMEHHUE €r0 UCIO0Ib30BaTh B PEIICHUN
CTaHJIApPTHBIX (TUIOBBIX) 3a7ay;

CIOCOOHOCTh CaMOCTOSATENBHO MIPUMEHATh TUIIOBBIE PEIICHUs B paMKax paboueit
[IPOrpaMMbl IUCHUILIMHBI;

YCBOCHME OCHOBHOM JIUTEpaTypbl, PEKOMEHIOBaHHOW pabouell mporpamMmoit
JUCLUILINHBL,

3HaHME 0a30BBIX TEOPUl, KOHLIETIUI U HAIlpaBJIEHUH 10 3y4yaeMoil TUCIMITIIMHE;
caMOCTOATENIbHAs paboTa Ha MPAKTHUYECKUX U JIaDOpAaTOPHBIX 3aHATHIX,
NEPUOINYECKOe y4yacTHE B TPYIIOBBIX OOCYXJEHHSX, JOCTaTOYHBIH YPOBEHb
KYJIbTYpPbl UCTIOJTHEHUS 3a/1aHUH.

ITpoaBUHYTHIN ypoBeHb (00IIME XapaKTEPUCTHKH):

0

0

0

JOCTaTOYHO TOJIHbIE M CHUCTEMAaTHU3UPOBAaHHbIE 3HAHUSA B 00BEME NPOTrPaAMMBI
JTUCIUIINHBL,

UCMOJb30BAHUE  OCHOBHOM  TEPMUHOJOTHMM  JaHHOW  o0jacTh  3HaHUH,
CTHJIIMCTUYECKH TPaMOTHOE, JIOTMYECKH IIPABHIIBHOE W3JIOKEHUE OTBETa Ha
BOIIPOCHI, YMEHHUE J€JIaTh BBIBOJBI;

BJIa/ICHUE MHCTPYMEHTAPUEM TUCIUIUIMHBI, YMEHHE €r0 UCIOIb30BaTh B PEIICHUN
y4eOHBIX M MPOo(eCCHOHANIBHBIX 3a/1aY;

CIOCOOHOCTh CaMOCTOSITENIBHO pellaTh CIOXHbBIE 3a7auu (IIpoOJIeMbl) B paMKax
paboueil mporpaMMbl AUCHUTUINHBL;

YCBOEGHHE OCHOBHOM U JIOMOJIHUTENBHOM JIUTEPATYphl, pPEKOMEH/I0BaHHOM padoueit
IIPOrpaMMOM TUCHUILIMHBI;

YMEHHE OPUEHTUPOBATHCS B 0A30BBIX TEOPUAX, KOHUEHIUAX U HAMPaBICHUSIX IO
M3y4aeMOH IUCLHUIIIMHE U AaBaTh UM CPABHUTEIBHYIO OLIEHKY;

camocCTosITeNIbHas padoTa Ha MPAKTUYECKUX U JaOOPATOPHBIX 3aHIATHUSIX, Y4acTUE B
IPYIIIOBBIX 00CYKACHHUSAX, BEICOKUN YPOBEHb KYJIbTYphl UCTIOTHEHUS 3a/1aHHH.

Bricokuil ypoBeHb (00111e XapaKTePUCTUKH ):

0

0

CUCTCMATU3UPOBAHHBLIC, I‘J'IY6OKI/IC W TMOJIHBIC 3HaHUA 110 BCEM pasjaciiaM
JAUCHUIIIINHBI,

TOYHOC HUCIOJIb30BAHUC TCPMUHOJIOTHUN HaHHOI\/'I obnactu 3HaHI/II\/II, CTUIIMCTHYCCKHU
rpaMOTHOEC, JIOTMYCCKH IIPAaBUJIIBHOC H3JIOKCHUC OTBETA HaAa BOIIPOCHI, YMCHHUC
AC1aTh 000CHOBaAHHEIC BBIBOJbI,



[] Oe3ympeyHOe BIAJCHWE HMHCTPYMEHTApUEM JUCLUIUIMHBI, YMEHHE €ro
MCIOJIb30BATh B IIOCTAHOBKE M PELICHUH HAYYHBIX U MPO(HECCHOHATBHBIX 3a/1a4;

[] cnocoOHOCTh CAMOCTOATENBHO U TBOPUYECKHU PEIIaTh CI0XKHBIE 3a1a41 (IpoOJIeMbl)
B paMKax paboueil mporpaMMbl JUCHUIUINHBL

[] monHOe U TIyOOKOE YCBOEHHE OCHOBHOW M JIOTIOJIHUTEIBHOW JMTEpPATYpHl,
PEKOMEHI0BaHHOU pabouel MporpaMMoil TUCHUIUINHBI;

[] yMEHHE OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLENIUAX U HAIPABICHUAX 110
M3y4aeMOH IUCUUILIMHE U JaBaThb UM KPUTHYECKYIO OLICHKY;

[] aKTUBHAs CaMOCTOSITEIbHAsA paboTa Ha MPAKTUUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX,
TBOPYECKOE YYacTHE B TPYHIIOBBIX OOCYXICHHSAX, BHICOKUH YPOBEHb KYJIbTYPHI
WCIIOJIHEHUS 3aJaHUM.

3.2 Onucanue npoueaypsl BbICTABIEHUS OLEHKHU

B 3aBucumMocTH OT YpOBHSI C(OPMHPOBAHHOCTH KAXKJOW KOMIIETCHIIMH 10 OKOHYAHHUH
OCBOEHUS AUCLUILIMHBI CTYAEHTY BBICTABJISIETCS OLEHKA. J{JIs1 TMCIUIUINH, U3y4YaeMbIX B TEUCHHUE
HECKOJIBKUX CEMECTPOB, OLIEHKA MOKET BBICTABIIATHCS HE TOJIBKO II0 OKOHYAHUU €€ OCBOCHUS, HO
U B IPOMEKYTOUYHBIX ceMecTpax. Buj oneHku («3auTeHo», «He3auyTeHO») onpeaensercsa padoueit
IPOTrpaMMOM TUCHUIUIMHBI B COOTBETCTBUU C YUEOHBIM IIIIAHOM.

OneHka «3aueT» BbICTaBISIETCS CTYIEHTY, Y KOTOPOTo Kax/1asi KOMIIETEHIUS (TIOJIHOCThIO
WM YaCTUYHO (popMHUpYyeMast JaHHON JUCLUIUIMHON) c(hOpMUpPOBaHA HE HUXKE, YEM HA [IOPOTOBOM
YpOBHE.

OneHka «He3aYyTeHO» BBICTABISIETCS CTYJIEHTY, Y KOTOPOro XOTs Obl OJJHA KOMIIETEHIUS
(TTOJTHOCTBIO WJIM YaCTUYHO (OpMHpYyeMasi JaHHOW JUCUUIUIMHON) COPMHUPOBaHA HIDKE, YeM Ha
IIOPOTOBOM YPOBHE.



IIpunosxenne Ne2 k paGoueii mporpaMme JMCHHMIIIMHBI
«[TapannenbHoe U pacrpeielIeHHOE IPOrpaMMUPOBAaHHUE

MeToauuecKkue YKazaHusd IJIl CTYAEHTOB 110 OCBOCHHUIO NUCHUITJIMHBI

OcHoBHO# (QopMoIl n3n0kKeHus: yuebHoro Matepuaia o aucuuiuinHe «llapamiensHoe u
pacnpeeieHHOe IPOrpaMMUPOBAHNUE) SBIIAIOTCS JIEKLUU U IPAKTUUECKUE 3aHATHSI. DTO CBSI3aHO
C TE€M, 4TO B OCHOBE YUTAEMOI'0 Kypca JIeXKUT 0COObIM MaTeMaTH4YeCKUH amnmapar, ¢ IOMOIIbIO
KOTOPOTO PEIIAIOTCsl JOBOJIBHO CIIOXKHBIE W TpOMO3JIKHE 3aaa4yd. llo OONBIIMHCTBY TeM
IIPElyCMOTPEHBI TPAKTUYECKHUE 3aHATUSA, Ha KOTOPBIX IMPOMCXOAUT 3aKPEILUICHUE JICKIUOHHOTO
MaTepHala myTeM MPUMEHEHHS ero K KOHKPETHBIM 33/1a4aM M OTpab0TKa MPAKTUYECKIX HABBIKOB
IIPOrpaMMUPOBAHUS.

Bosbioe BHUMaHME T0JIKHO OBITh Y/IE€I€HO BBINOJIHEHHUIO JoOMalllHel paboTel. B kauectBe
3aJaHUi I CaMOCTOSTENILHOM pabOoThI IoMa CTYACHTaM MPEAaraloTcs 3aJa4u, aHAIOTUYHbIE
pa300paHHBIM Ha JIEKUUSAX U IMPAKTUYECKUX 3aHATHUAX WM HEMHOTO 0oJiee CIIOXKHBIE, KOTOpBIE
ABIIAIOTCS PE3YJIBTATOM OOBEIMHEHUSI HECKOJIBKUX 0a30BbIX 3a/1a4.

JUis mpoBEpKHM M KOHTPOJSl YCBOEHHMsSI TEOPETHUYECKOIo Marepuaia, MpuoOpeTeHHBIX
IIPAKTUYECKUX HaBBIKOB PA0OTHI B TeYeHHE OOyUEHHUs IPOBOAITCS MEPONPUSITHUS TEKyIlen
aTTeCTalluy B BUJIE CAMOCTOSITENIbHBIX padoT.

B KoHIIe n3y4eHus JUCIUIUIMHBI CTYIEHThI CAAIOT 3a4eT. 3a4eT BbICTABIISETCS 110 UTOraM
BBINOJIHEHHS CAMOCTOATENbHBIX 33aHUI U KPaTKOro cobece0BaHusl 110 €ro pe3yJibTaTaM.

OcBouTh BONPOCHI, U3JIaraeMble B Mpoliecce u3yueHus: nucuuiuinibl «llapannensHoe u
pacnpeieIeHHOEe MPOrpaMMHUPOBAaHUE)» CAMOCTOSATEIBHO CTYIEHTY IOCTATOYHO CIIOXKHO. OJTO
CBS3aHO CO CJIOKHOCTBIO M3y4aeMOI'0 MaTepuaia, TpeOOBAaHUSAM K TEXHUYECKOMY OCHAILEHUIO
Kypca 1 O6osbIIMM 00beMOM MaTepuaia Kypca. [loaTomy nocerienue Bcex ayJUTOPHBIX 3aHATHH
SIBIISIETCS] COBEPIIEHHO HEOOXOAMMBIM. be3 yIOpHBIX U peryispHbIX 3aHSATHI B TCYEHUE CEMECTPa,
B TOM YHUCIJIE CaMOCTOSITEIbHBIX, CIATh 3a4eT [0 UTOraM HM3y4€HUS IUCLMIUIMHBL CTYIEHTY
JIOCTaTOYHO CIJIOXKHO.

YueOHo-MeTOoANYECKOE 00ecleyeHre CAaMOCTOSITeIbHOMH PadoThl CTYIEHTOB 110 JMCHUIIIMHE

Jlis caMocTosATENbHOH paboThl OCOOEHHO PEKOMEHAYETCSI MCIONb30BaTh YYEOHYIO
JTUTEpaTypy.

Taxoke s mombopa yueOHOU JUTEpaTyphl PEKOMEHAYETCS HCIIOIb30BaTh MIMPOKHN
CHEKTP UHTEPHET-PECYPCOB:

1. DnexTpoHHO-OMOMMOTEYHAsT cucTeMa «YHUBepcuTeTckas Oubnuoreka online»
(www.biblioclub.ru ) - smextponnass O6ubmHOTEeKa, oObOecrmedMBaroIlas TOCTYIN K Haubolee
BOCTPEOOBAHHBIM MaTepUaaM-IIEPBOMCTOYHUKAM, Y4YeOHOM, HAy4YHOH M XYyJI0’KECTBEHHOM
JAUTEpaType BeAYIIUX U3AATENbCTB (*perucTpamus B 3JIeKTPOHHONH OHMOIMOTEKEe — TONIBKO B CETH
yHuBepcuteTa. Ilocae peructpanuu paborta ¢ CUCTEMON BO3MOXKHA C JIFOOOH TOYKM JOCTyHa B
Internet.).

2. Undopmarmonnas cucrema "EawHOe OKHO JocTymna K oOpa3oBaTelIbHBIM pecypcam”
(http://window.edu.ru/library).

Lenpto co3manuss uHPOpManmMoHHOW cucteMbl "EnuHoe OKHO JocTyma K
obpasosatensubiM pecypcam” (MC "Equnoe okHO ") sBIIsIeTCs 0O€eceueHne CBOOOIHOTO A0CTyIa
K MHTErpaJlbHOMY KaTaJjory o0pa3oBaTeIbHbIX HHTEPHET-PECYPCOB U K DJIEKTPOHHOH OMOIMoTeKe
y4e0HO-METOIMUECKIX MAaTepPUaJIOB I 001Iero u mpodecCHOHATHFHOTO 00pa30BaHuUs.

Uit caMOoCTOSITEbHOTO MMoj0opa JuTepaTypsl B OubOmuoreke Spl'Y pekomenmyercs
UCTIOJTb30BaTh:

1. Jluunpiii  kabuner (http://lib.uniyar.ac.ru/opac/bk_login.php) maer BO3MOXXHOCTH
NOJTy4deHus1 on-line IoCTyma K CUCKY BBITAHHON B aBTOMAaTU3HPOBAHHOM PEXHUME JTUTEPATYPHI,
IPOCMOTPA M KOMTUPOBAHMS FIEKTPOHHBIX BEPCHI N3aHUN COTPYIHUKOB YHUBepcuTeTa (yuel. u
METO/1. TOCOOMSI, TEKCTHI JICKITUH U T.1.) s paboTel B «JInuHOM KaOuHETE» HEOOXOIUMO 3alTH


http://www.biblioclub.ru/
http://window.edu.ru/library
http://lib.uniyar.ac.ru/opac/bk_login.php

Ha caiiT Hayunoit oubmmotexu SApl'Y ¢ mro6oii Touku, uMmeromei nocty B Internet, B myHKT MeHIO
«ONEKTPOHHBIN KaTaJIOr; IPONTH MPOLEAYPY aBTOPU3AINH, BHIOPAB BKIAJKY «ABTOPU3ALULY, U
3aMOJIHUTh IIPEJICTABICHHBIE MOJIsI HHPOPMAIIHH.

2. DIEeKTpOHHAs onbmmoTeka y4eOHBIX MaTepHaoB Apl'yY

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) comepskut 6omee 2500 momHbIX
TEKCTOB Y4YEOHBIX U Y4eOHO-METOJUYECKMX MaTepPHajiOB IO OCHOBHBIM H3y4aeMbIM
TUCIUIUIMHAM, W3JaHHBIX B YyHHBepcurere. JlocTym B ceTH YyHUBEpcuTeTa, JuOO IO
JIOTUHY/TIapOJTIO.

3. DneKTpoHHas KapToTeKa «KnauroobecneueHHOCTb)

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpeiBaer yueOHbIN (oHA
HayyHOU Oubnuorekn SApl'Y, mpenocraBiser omnepaTUBHYI0 HH(DOPMALMIO O COCTOSIHUH
KHUTOOOECTICYeHHOCTH TUCIMILIMH OCHOBHOM M JOTIOJHUTEIBHOM JINTEPATYPOH, a TaKXkKe IHKIIa
JUCIUIUIMH U ClIeHUalbHOCTE. DIeKTpoHHas KapToTeka «KHUroo0eceyeHHOCTh» JOCTyIHA B
CeTH yHUBepcuTeTa U uepe3 JInunelii kaOuHeT.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php
http://10.1.0.4/buki/bk_bookreq_find.php

