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1. Ileain ocBOeHMSI AMCIUTIIIMHBI

Henssmu  nucummiunbl  «llapannenbHoe NporpaMMHUpPOBAHUE)» SIBIISIIOTCS  OCBOCHHUE
CTYyJICHTaMH TEXHOJOTHW  IMapauIeIbHOTO  IMPOTPAaMMHUPOBAHUSA, paz00p  apXUTEKTYpPbI
napajuieIbHbIX BBIYUCIUTEIBHBIX CHUCTEM, O3HAKOMJICHUE C MPUHIIMIAMHU pacrnapaieIuBaHus
Iporpamm, Mojy4yeHrue HABBIKOB MTPOrpaMMHUPOBAHUS C MCIOIb30BaHUEM TexHooruii OpenMP,
MPI, CUDA.

2. Mecro nucuuiuiaiabl B cTpykrype OIl 0akanaBpuara

Jucuunnuza «IlapamiensHoe IpOrpaMMUpPOBAHUE» OTHOCUTCS K BapUaTUBHOW 4acTH
(mucummunHa 1o BeI6Opy) OIl GakanaBpuara.

Jlnisi OCBOEHUS NaHHON JMCUMIUIMHOW CTYIEHTHI NOJDKHBI 00JanaTh 3HAHUSAMH II0
MaTeMaTuke M UH(POpMaTUKE, B T.4.. OCHOBBI MporpamMmupoBaHus Ha si3bikax C w/mmm CH++,
QITOPUTMOB M CTPYKTYp JAaHHBIX, ainredpe, reoMeTpuu, HuQQepeHHaTIbHbIM YpaBHEHUSIMH,
YPaBHEHUSM B YaCTHBIX I[POM3BOJAHBIX M UHUCIEHHBIM METOJIaM; a TaKXKe IMPOsABIATH
HaCTOWYMBOCTD, LIEJICYCTPEMIIEHHOCTh M MHULIMATUBY B IIpoliecce 00yUeHusl.

3. [lnanupyemble pe3yJbTaTbl O00y4YeHHMs] 10 [JHCHHUILIMHE, COOTHECEHHbIE C
IUIaHNpPYyeMbIMHU pe3ybTatamu ocBoenns OIl 6akanaBpuara

IIponiecc u3yyeHus AUCUUILIMHBI HAIPaBieH Ha (OPMUPOBAHUE CIEAYIOIIUX 3JIEMEHTOB
kommnereHmii B cootBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpeTeHus CIeAyIONMX 3HAHHM,
YMEHUH, HaBbIKOB U (WJIM) ONBITA 1A TEIbHOCTH:

dopMupyemMasi KOMIeTEHIHS HNuankaTop 10CTHKEHHUSA Ilepedyenn
(ko u popMyJIMpPOBKA) KOMIIeTeHIIN U IUIAHNPYEeMBIX Pe3yJIbTAaTOB
(kox M popMyJINPOBKA) o0yuyeHust

IMpodeccuonanbHbIe KOMIIETEHIIUT

3HaTh:

— 0051aCTH TPUMEHUMOCTH
mapaljICJIbHBIX BBI‘II/ICJIGHHfl;

AITOPUTMHUYCCKUX U

MIPOrPaMMHBIX pEeIIeHUM YMeTb:

[1K-3 Cnocoben k porp P — UHTEpIIPETUPOBATD
CUCTCMHOI'O U IPUKJIAAHOTO

pa3paboTke 1 pe3yiabTaThl MOJYyYEHHBIX
IIPOrpaMMHOTO 00ecreueHus; N
MMPOCKTUPOBAHHUIO BBIYMCIICHUMU,

CTPYKTYPY U BUIBI

IIPOrpaMMHOTr0 obecreueHus, Bnaners HaBbIKamMu:

CHUCTEMHOTI'0 Y MPUKJIATHOTIO
K MCIIOJIb30BAHUIO — 00pabOTKM  TMOJY4YEHHBIX
MIPOTPAMMHOTO 00ECTICUCHHS;

IIK — 3.1 3HaeT OCHOBBI
pa3paboTku

COBPEMEHHBIX TEXHOJIOTUI BBIYMCIICHUH JUIs
OCHOBHBIE ITPUHLIUIIBI
IPOTPaMMHUPOBAHUS (dbopmupoBaHUs
MOJYJIBHOTO, OOBEKTHO -
COOTBETCTBYIOLIIMX BBIBOJIOB
OPUEHTHUPOBAHHOTO U
. 00 3¢ (HEeKTUBHOCTH
COOBITUHHOTO
MIPUMEHSIEMBIX
IPOrpaMMHUPOBAHUS

mapalJICJIbHBIX BBIYHCIICHHH.

4. O0beM, CTPYKTYPA U cOepPKaHUe IUCIUILINHBI
OO01ast Tpy10€MKOCTh TUCHUIUTHHBI COCTaBisieT 3 3a4. ef., 108 akan. vac.

o | BuabI y4eGHBIX 3aHATHI, DopMbI TEKYLLET0
e Tembl (pa3aesnr) S | BKJIOYAs CAMOCTOSITEILHYIO KOHTPOJIsI
/o AUCUMILINHBI, = padoTy CTyICHTOB, ycIeBaeMoCTH
HX coepikaHue &) U UX TPYA0EMKOCTH
(p avvanomMuuocL AV TAfAY) MDaoannta
KonTakTHasi padora
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Paznen 1. Uctopus
napajuieIbHbIX
1. |BBIYMCIMTENBHBIX CUCTEM.| 7 2 2
[Tapannenusm u ero
HCIIOJIb30BaHUE
Paznen 2.
BrruncnurenbHbIi
> kiactep. APl mis ) 4 > CamocTosTenbHas
" |ympaBieHus IOTOKaMH, pabota
WX CHHXPOHH3AIUU U
wianupoBanus Pthreads
Pa3nen 3. Texuomnorus
CamMocTosTebHas
3. |mporpamMMHupOBaHHS 7 2 6 2 AGoTa
OpenMP P
4 Paznen 4. Texnonorus 7 6 | 12 ) CamocTosTebHas
" [mporpammupoBanusi MPI pabora
Paznern 5. Beenenne B CamocTosTebHas
5. 714 |10 2
texHosnoruto CUDA pabota
Paznen 6. 'uGpunnas
CamocTosTebHas
6. |Mozenp napajieabHOro 7 2 4 3 aGoTa
MIPOrpaMMHUPOBAHUS p
Bcero 3a 7 cemectp 18 | 36 5 13 |[3auer
Bcero 18 | 36 5 13

Conep:xanue pa3aesoB IHCHUTIIHHBI:

Paznen 1. Mcropus mapajuledbHBIX BBIYHCIUTENbHBIX cucTeM. [lapamienusm u ero
UCTIOJIb30BaHUE.

1.1.  Hctopus pa3BuTHs NapaiieNbHbIX BBIYMCIUTEIbHBIX CUCTEM.

1.2.  O030p COBpeMEHHBIX BEIUMUCIUTEIBHBIX CHCTEM IS TAPAJUIEIIbHBIX BBIYHCICHUH.

1.3, Cnoco6»l napaieabHol 00pabOTKU TaHHBIX.

1.4.  KommnbioTepsl ¢ 00111el U pacpeIeIeHHON NaMsThIO.

1.5.  TI'padsl uHPOPMALIMOHHBIX 3aBUCUMOCTEH.

1.6.  Konuenmus HEOrpaHUYEHHOTO NapAJIIETU3MA.

1.7.  KpymHoOGnouHoe pacnapasuieluBaHue.

1.8.  HuzkoypoBHEBOE pacnapajuieIiBaHuE.

1.9.  Onenka 3GeKTUBHOCTH MapaIeIbHbIX BEIYUCICHHH.

Pasnen 2. BeuucnurensHblii  knacrep. APl nns  ynpaBieHus NOTOKamMH, HX
CUHXPOHM3AIMH U I1aHupoBanus Pthreads.

2.1.  OcHoBBI pabOTHI C THOPUIHBIM BBIYHCIUTEIBHBIM KIACTEPOM.

2.2, Crangapt POSIX-peanuzanuu MOTOKOB (HUTEH) BBINOJIHEHUS: TUIIBI JAHHBIX,
(GyHKIMU yOpaBiIeHUs NOTOKaMH, (PYHKIIMA CUHXPOHHU3AIIUU TTOTOKOB.

Pa3nen 3. Texnonorus nporpammupoBanus OpenMP.
3.1.  OCHOBHBIE KOHCTPYKIIHH.



3.2. Pabora c mepeMeHHBIMH.

3.3. PacnapanienuBaHue 1UKIIOB.
3.4. IlapanienbHbl€ CEKIUH.

3.5. Kpuruueckue CeKIUU.

3.6.  AToMapHble Oonepanum.

3.7.  Omnepauuu CUHXPOHU3ALNH.

Pa3nen 4. Texnonorus nporpammuposanus MPIL.

4.1. OO6mue GyHKIHH.

4.2.  OyHKuu# npuema/mepeaadn CooOMEHU MEK Ty MTPOoLIecCaMHu.

43. ®yHKuUH KOJIJIGKTUBHOT'O B3aHMOJICHCTBUS MIPOIECCOB, CO3JIaHUs
MOJIb30BaTEILCKUX ONepalnii, paboTa ¢ TpynnamMmu IpoleccoB.

4.4. Tlepecbulka pa3HOTUITHBIX JIAHHBIX, IPOWU3BOJHBIC THUIIBI JaHHBIX, YIaKOBKA
JIaHHEBIX.

Paznen 5. Benenue B rexnonoruo CUDA.
5.1.  Apxurekrypa GPU.

5.2.  IIporpammuas moaens CUDA.

5.3. MUepapxusa namsatu B CUDA.

5.4. bubOmmoteka Thrust.

Paznen 6. 'mOpuaHas Moens napaieTbHOTO IPOrPAMMHUPOBAHHSL.
6.1. CoBMeCTHOE HUCIOJIB30BaHUE TEXHOJOrMi mnporpamMmmupoBanus OpenMP, MPI u
CUDA.

5. O0pa3oBare/ibHbIE  TEXHOJOIMH,  HMCHOJb3yeMble  IPH  OCYLIECTBJIECHHHU
00pa3oBaTeJILHOIO NPoLecca M0 JMCHHUILIMHE

B npornecce 00ydeHns: HCIONB3YIOTCS CIENYIOIINE 00pa30BaTeIbHbIE TEXHOIOTHUN:

BBoaHas nexuus — JaeT nepBoe LEI0CTHOE NIPEICTaBICHNE O TUCIUIUINHE U OPUEHTUPYET
CTYJEHTa B CUCTEME M3yYeHUs JAHHON AUCHUIUIMHBI. CTYIEHTHI 3HAKOMSTCS C Ha3HAUEHUEM U
3aJauaMy Kypca, €ro pojblo 1 MECTOM B CHCTEME YUE€OHBIX JUCIUIUIMH U B CUCTEME MOITOTOBKH
B 1eioM. Jlaercs kpaTkuil 0030p Kypca, UCTOPHS pa3BUTHS HAYKU U MPAKTUKU, JOCTUKEHUS B
3TOM cdepe, HUMEHa H3BECTHBIX YYEHBIX, W3JAraloTCs MNEPCHEKTHBHBIE HAalpaBIECHUS
uccienoBanuii. Ha 5TOM JiekuMM BBICKA3bIBAIOTCS METOJMYECKHME M OpraHU3alMOHHbIE
0c00eHHOCTH padOoThl B paMKax JAaHHOM AMCLUIUIMHBI, a TAKXKE JAeTCs aHaJIU3 PeKOMEHAYeMOM
y4e0HO-METOINYECKON JTUTEPATYPHI.

Axkanemuueckasi JeKIUs (WIK JIEKIUs OOIIEro Kypca) — IHOCIeOBATEIbHOE U3JI0KEHHE
MaTepHala, OCyIECTBIIIEMOE IPEUMYIIIECTBEHHO B BHJI€ MOHOJIOTa IpenoiaBareis. TpeboBaHus
K aKaJIeMMUYECKON JIEKIIMH: COBPEMEHHBII HayUHBIH YpOBEHb M HACBILICHHAs: HH(OPMATUBHOCTB,
yOenuTenbHas apryMeHTalusl, JOCTYITHAs U MOHATHAs! peyb, YeTKasi CTPYKTYypa U JIOTHUKA, HaTu4ue
SPKUX MPUMEPOB, HAYYHBIX JI0Ka3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

[IpakTueckoe 3aHATHE — 3aHATHE, MOCBSIIEHHOE OCBOCHHMIO KOHKPETHBIX YMEHMH U
HaBBIKOB M 3aKPEIUICHHUIO TOJTYYEHHBIX Ha JIEKIIUU 3HAHUH.

6. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTH, MCIOJb3YyeMBbIX NPH OCYLIECTBJICHUHU
o0pa3oBaTeJIbHOIO Ipolecca MO IMCHMIUVIMHE, BKJIKYAas IMepeYyeHb JIMIEH3HOHHOIO
NpPOrpaMMHOro0 olecrnedyeHHMss M HH(POPMALMOHHBLIX CIPABOYHBIX cHCTeM (TpH
HEe00X0TUMOCTH)

B npornecce ocymecTieHus: 00pa3zoBaTeIbHOTO MPOLECCa UCTIONb3YOTCS:

— U1t GOpMUPOBAHMS TEKCTOB MAaTEPUAIIOB JUISI IPOMEKYTOUHOM U TEKyIIel aTTecTaluu,
Uid  pa3pabOTKM JOKYMEHTOB, Mpe3eHTalui, i1 paboThl € 3JIEKTPOHHBIMHU TalJIMLAMU



nporpammbl  OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBoGomHoe),
u3narenbckas cucrema LaTeX

- KOMITUJISITOPBI C BEICOKOYPOBHEBBIX SI3bIKOB IPOIPAMMHUPOBAHUS;

- BBIYHCITUTENbHBIN THOpUHBIH KiacTep SApl'Y.

- nporpammubie 6nbmmotekn OpenMP, MPI u Nvidia CUDA.

— Ui ToWcKa y4yeOHOH mmreparypsl Oubmuoreku Spl'Y — ABTOMaTH3UpOBaHHAS
ouomoteuynas napopmarmonnas cuctema "bYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb OCHOBHOWI M /JONOJHUTEIbHOH Y4eOHOIl JHMTEeparypbl, pPecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTu «AHTepHeT», He00XOAUMBbIX IJISi 0CBOEHHUS
AUCHHUIJIMHBI

a) OCHOBHASI:

1. IapannenpHOE ¥ QYHKIIMOHATLHOE IPOrpaMMUpPOBaHue: MeTOI. Ykazanus. / coct. . C.
I'nezun, [, C. Kamenko; SApocn. roc. yu-t uMm. II. I'. JlemunoBa, Hayu.-mMeroa. coBeT yH-Ta -
Apocnasine: Apl'Y, 2009. - 27 c. .

2. ITapannensusle Beruuciienuss Ha GPU: apxurtekrypa u nporpamMmmuas mojeins CUDA.:
yueb. mocobme mnusi By30B. / [A. B. BopeckoB u gap.]; YMO 1o KiIacCHYeCKOMY YHUB.
obpazoBanuto; MI'Y - M.: MI'V, 2012. - 333 c.

0) JOTIOJIHUTEIbHAS

1. Jlynua C. A. TexHONOTUHU MapaJLICIIBHOTO MPOTPaAaMMHPOBAHUS: y4eO. mocodue s
By30B./ C. A. JIynun, M. A. [Tockinkun; YMO By30B 10 YHUB. OJUTEXHUUECKOMY 00Pa30BaHUIO
- M.: UH®PA-M, 2015. - 205 c.

2. Jleun B. A. Uucnennsie merobl. [lapamensabie BeranciaeHus Ha OBM. / B. A. JleBuH,
A. B. Bepmnnus - M.: @usmaraur, 2015. - 542 c.: un.

B) pecypchl cetn «MIHTepHeT»

- 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 (MP]) standard - http://www.mcs.anl.gov/mpi/index.html
IToptan no nmapasiensHbIM BbIYMCIIEHUM - http://parallel.ru/

CynepkommnbroTepsl - http://supercomputers.ru/

OnexkTpoHHO-01OMMoTeuHast cucrema «tOpaitt»( https://urait.ru/ ).
DnekTpoHHO-O0ubMoTeunas cucrema «Jlaupy»( https://e.lanbook.com/).

8. MarepuajbHO-TEXHHYECKASsI 0a3a, Heo0XoauMas IS OCYLeCTBJICHUA

00pa30BaTEJILHOIO NMPOLECCA MO JUCHHUILIHHE
e CrenuaabHbIC TOMEIICHUS:

-KOMITBIOTEPHBIN KJIacC, 0OOPYAOBaHHBIM Ui TPOBEIACHHS JEKIUH M TPAKTHUECKUX
3aHATHIL,

- y4eOHBIC ayIUTOPUH AJIsi IPOBEJCHUS TPYITIOBBIX M MHIUBUIYATbHBIX KOHCYIbTAIUH,

- ydeOHBbIE ayAWTOPUU JJIsi TPOBEIEHUS TEKYIIET0 KOHTPOJISI W TMPOMEKYTOUHOU
aTTeCTalluu;

-TIOMETIEHHUSI JIJIsi CAMOCTOSITEIbHON PabOTHI;

-TIOMEIICHHUS JJTsI XPaHEeHUS U POPUIAKTHIECKOTO OOCTYKHBaHUS TEXHUIECKUX CPEJICTB
00yJeHwusI.

[TomerieHust A7 CaMOCTOSITETLHOM pabOThl O0YYAIOIIUXCS OCHAIIEHBI KOMIIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs: K ceTh «/HTepHeT» M olecnedyeHueM JocTyrna B
AIIEKTPOHHYIO WH(OPMALIMOHHO-00pa30BaTEILHYIO CPEAY OPTaHU3AIIH.


http://supercomputers.ru/

Yucno mocaoyHbIX MECT B JIEKIIMOHHOW ayAuTOpuu Oosiblie OO0 PaBHO CIIUCOYHOMY
COCTaBy MOTOKA, & B ayIUTOPUH JJIs IPAKTUUYECKUX 3aHATUHN (CEMHUHAPOB)— CIUCOUYHOMY COCTaBY
rpyHIbl 00y4aroIuXCsl.

e ¢ona OUOINOTEKH,
® KOMITBIOTEpHAsl TEXHUKA C JIOCTYIIOM K BBIYUCIUTEILHOMY TUOpHUIHOMY Kiactepy SApl'Y.

ABTOp(BI) :
Crapmuii npenogaBarensb Kadeapbl KOMIBIOTEPHBIX ceTei, K.¢.-M.H. C.B. Anemmn



IMpuio:xkenne Nel k padoyeil mporpamMMme QM CIATIIAHbBI
«IlapajutesibHOE MPOrpaMMHPOBAHHE)
DoH/I OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs] TeKYleld U MPOMeKYTOYHOI aTTeCTAlMU CTYIeHTOB
10 JMCUHUIIHHE

1. TunoBbIe KOHTPOJIbHBbIE 32/IaHUS UJIM NHbIE MAaTePHaJIbl, He00X0AMMBbIE 1JI51 OLlEHKHU
3HAHUI, YMEHM i, HABBIKOB M (MJIH) ONBITA AeSTEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
¢dopMupoBaHus KOMIIETEHIH I

1.1. KoHTpoJibHbIE 32/1aHUS U HHbIe MaTEePHUAJIbI, HCII0JIb3yeMble B IIpolecce TeKylel
arrecTaunu

3aganus 1J151 CAMOCTOATEIbHON PadoThI

3aoanus no Paszoeny 2. BeluncnurenbHblil kaactep. APl qyist ynpaBnenus nmotokamu, ux
CHUHXPOHM3ALMU U I1aHupoBanus Pthreads.

Hanmcate mporpaMmy YHCICHHOTO HMHTETPHUPOBAaHHMA (DYHKIMH HAa OTpPE3Ke C
ucrosnb3oBaHueM TexHonoruii Pthreads. DyHKuMs, OTpE30K HHTErPUPOBAHMUS M KOJIMUYECTBO
MOTOKOB BBIYMCIICHUH 3aJaI0TCSI HHANBHYaTbHO.

IToctpouTts rpadMk 3aBUCHMOCTH CKOPOCTH IOJICUETAa UHTErpajia OT KOJIMYECTBA IIOTOKOB.

Kpurepuu onienuBas:

Onenka Kpurepuii

3a4TEHO OIIK-3:

Hamucana nporpamma Ha sizbike C++ YHUCICHHOTO HHTETPUPOBAHUS () YHKITUN
Ha OTpe3Ke ¢ UCMOIb30BaHueM TexHonorui Pthreads, mporpamma
KOMITHJIMPYETCs 0€3 OMTMOO0K U MPEeAYIPEKISHUN Ha BHIYUCIUTEIEHOM
KJIacTepe, B pe3yibTare paboThl IPOrpaMMBbI BBIAIOTCS KOPPEKTHBIE JaHHEIE.
I1K-1:

[IpoBeneH KOMIUIEKC BEIYMCICHUH C UCTIOJIb30BAHUEM HATMCAHHOM MPOTrpaMMBlI,
MOCTpOEH TpadUK 3aBUCUMOCTH CKOPOCTH TOJICYeTa MHTETpasa OT KOJIUYeCTBa
MIOTOKOB, C/I€NIaHbl KOPPEKTHBIE BHIBOJBI O 3aBUCUMOCTH KOJI-Ba IOTOKOB Ha
CKOPOCTbH BBITIOJTHEHUST BEIYMCIICHUM.

HezauteHo |OIIK-3:

[Iporpamma He HamMcaHa WK HAITMCaHA HEKOPPEKTHAs Tporpamma.
IIK-1:

He mpoBeieH KOMIUTEKC BEIYMCIICHUM, HE TTIOCTPOEH TpadUK 3aBUCUMOCTH
CKOPOCTH TMOJICYETa UHTETpaJIa OT KOJIMYECTBA TIOTOKOB

3aoanus no Pasoeny 3. Texnonorus nporpamMmmupoBanus OpenMP.

Hanucats nporpammy unciaeHHOro peuieHus 1uddepeHnaaibHOr0 YpaBHEHHSI B YaCTHBIX
IIPOU3BOJHBIX C HUCIOJIb30BaHUEM TexHosoruii OpenMP. YpaBHeHue, HauanbHbIE U TPAHUYHBIE
YCIIOBUS, a TAK)KE KOJIMYECTBO MMOTOKOB BHIUHUCIICHUH 3a/1at0TCS HHANBUAYAIBHO.

IToctpouth rpauk 3aBUCUMOCTH CKOPOCTH YHCJIEHHOTO pELICHHS OT KOJIWYEeCTBa
MIOTOKOB.

Kpurepuu onenuBas:

Onenka Kpurepuii

3auteHo | OIIK-3:
Hanucana nporpamma Ha si3pike C++ UHCIEHHOTO pEeLIEHUS
T PepeHINaIbHOr0 YpaBHEHHUS B YACTHBIX IPOU3BOJHBIX C UCIIOJIb30BAaHUEM




texHosoruit OpenMP, nporpamma KoMnuiaupyercst 6e3 ommudoK u
MPEAYNPEKICHUN Ha BBIYUCIUTEIIBHOM KJIacTepe, B Pe3yJibTare padoThI
MIPOTPAMMBI BBIAAKOTCS KOPPEKTHBIE TAHHBIE.

IIK-1:

IIpoBeneH KOMIUIEKC BBIYMUCICHHUH C UCIIOJIb30BAaHUEM HAIIMCAHHON IPOTrPaMMBbl,
MOCTPOEH TpadHK 3aBUCUMOCTH CKOPOCTH YHCIICHHOT'O PEIICHUS OT
KOJINYECTBA NTOTOKOB, CJI€JIaHbl KOPPEKTHBIE BBIBOBI O 3aBUCUMOCTH KOJI-Ba
MMOTOKOB Ha CKOPOCTH BBINOJHEHHS BHIYUCICHUM.

Hezauteno |OIIK-3:

[Iporpamma He HamMcaHa WM HAITMCaHA HEKOPPEKTHAs IIporpamMma.
TIK-1:

He mpoBeieH KOMIUIEKC BBIYUCIICHUM, HE TTIOCTPOEH TpadHK 3aBUCUMOCTH
CKOPOCTH YHCJICHHOTO PEUICHUS OT KOJIMYECTBA IOTOKOB

3aoanus no Pazoeny 4. Texnonorus nporpammupoBanust MPI.

Hanucate nporpamMmy 4ncieHHOro peuieHus anddepeHualbHOro ypaBHEHNs B YaCTHBIX
IIPOM3BOJHBIX C MCIOJb30BaHMEM TexHonorud MPI. YpaBHenue, HauyanbHble UM TI'paHUYHBIC
YCIIOBUS, @ TAK)KE KOJIMYECTBO ITOTOKOB BBIYHCIICHUH 3a1at0TCS NHAUBUAYAJIBHO.

[Toctpouth rpaduk 3aBUCUMOCTH CKOPOCTH YHCJICHHOTO PEIICHHS OT KOJINYECTBA
IIOTOKOB.

Kpurepuu onienuBas:

Onenka Kpurepuii

3aureHo | OIIK-3:

Hammcana nporpamma Ha si3pike C++ YHCIEHHOTO pEIIeHUs
mudhepeHIMaTFHOTO YPaBHEHHSI B YACTHBIX MPOU3BOIHBIX C UCTIOIb30BAaHHEM
texHojoruit MPI, nporpamma komnunupyetcst 0e3 oMbk U IpeaynpekIeHu
Ha BBIYUCIUTEIHHOM KIIACTepe, B pe3yibTare padboThl IPOrpPaMMBbI BEIAAOTCS
KOPPEKTHBIE TaHHBIE.

[K-1:

IIpoBeneH KOMIUIEKC BBIYMCICHHUH C UCIIOJIb30BaHUEM HAIIMCAHHON POTrPaMMBbl,
MOCTPOEH TpaduK 3aBUCUMOCTU CKOPOCTH YUCICHHOTO PEIIeHHS OT
KOJINYECTBA TOTOKOB, C/I€JIaHbl KOPPEKTHBIE BBIBOBI O 3aBUCUMOCTH KOJI-Ba
IIOTOKOB Ha CKOPOCTH BBINIOJIHEHHS BBIYUCIICHUMN.

Hezaureno |OIIK-3:

[IporpaMmMa He Ham¥caHa WK HAaMlMCaHa HEKOPPEKTHAsSI MPOTpaMMa.
IK-1:

He npoBeieH koMILIeKC BEIUMCICHH, HE TIOCTPOEH TpaduK 3aBUCHMOCTH
CKOPOCTH YHCJICHHOTO PEIICHHUS OT KOJIMYECTBA IIOTOKOB

3aoanus no Pazoeny 5. BBenenune B rexunonoruto CUDA.

Hanwucatp nporpamMmy 4nciIeHHOTro perieHus auddepeHnalIbHOro ypaBHEHUS B YaCTHBIX
MPOU3BOJHBIX C Hcrosib3oBaHueM TexHonoruit CUDA. YpaBHeHue, HayalbHbIE U paHUYHbIE
YCIJIOBHS, @ TAKKE KOJIMYECTBO IIOTOKOB BBIUMCIICHUN 3a1aI0TCSL HHANBULYAIBHO.

[Toctpouth rpaduk 3aBUCHUMOCTH CKOPOCTH YMCIEHHOTO pEIIeHHs OT KOJUYeCTBa
IIOTOKOB.

Kputepuu onenuBas:

Ouenka ‘ Kpurepuit




3a4YTCHO

OIIK-3:

Hanucana mporpamma Ha si3bike C++ YHUCIEHHOTO pelIeHHs
muddepeHIaTFHOTO YPABHEHHSI B YACTHBIX MPOU3BOIHBIX C UCTIOIH30BAHHEM
texnosioruit CUDA, nporpamMmma koMmuinpyercst 6e3 ommoox u
MpeIyNpeKICHUN Ha BEIYUCIUTEIHFHOM KIIACTepe, B pe3ysibTaTre paboTh
IIPOrPaMMBbI BBIAAIOTCS KOPPEKTHBIE JaHHBIE.

[K-1:

[TpoBeneH KOMILIEKC BEIYUCICHHUH ¢ MCIOJIB30BaHUEM HAMMCAHHOM MPOrpaMMmbl,
MOCTPOCH TpaduK 3aBUCHIMOCTU CKOPOCTH YUCIICHHOTO PEIICHUS OT
KOJIMYECTBA MIOTOKOB, CIEIaHbl KOPPEKTHBIE BBIBOJIBI O 3aBUCUMOCTH KOJI-Ba
MMOTOKOB Ha CKOPOCTb BBITTOJIHEHHS BEIUUCIICHUH.

HC3a4YTCHO

OIIK-3:

[TporpaMMa He HamKMcaHa WK HalTMCaHa HEKOPPEKTHAS ITPOTPaMMa.
IIK-1:

He npoBeieH KOMITIEKC BEIYMCIICHHM, HE TIOCTPOSH TpaduK 3aBUCUMOCTH
CKOPOCTH YHCJICHHOI'O PELICHHUS OT KOJIMYECTBA IOTOKOB

3aoanus no Pazoeny 6. 'nbpuanas Moaens napayuieIbHOTO MPOTrPaMMHUPOBAHHUS

Hamnucars nporpamMmmy uncieHHOTO petieHust 1udepeHnaibHOr0 YpaBHEHUS B YACTHBIX
MPOU3BOJHBIX ¢ ucnonb3zoBanueM Texnonoruii CUDA, MPI u OpenMP. YpaBHeHue, HayaibHbIe
Y TPAaHUYHBIE YCIIOBUS, @ TAK)KE KOJIMYECTBO MOTOKOB BBIYMCIIEHUIN 3aJal0TCSI UHIUBUAYAIBHO.

[Toctpouth rpaduk 3aBUCHUMOCTH CKOPOCTH YHMCIECHHOTO PEIICHHS OT KOJIUYeCTBa

IIOTOKOB.

Kpurepun onienuBast:

OrneHKa

Kpurepnii

3a4TCHO

OIIK-3:

Hanucana nmporpamMma Ha si3pike C++ UHMCIIEHHOTO peleHUs

T depeHIMaTBbHOTO YPaBHEHHSI B YACTHBIX NPOU3BOJIHBIX C UCIIOIb30BAaHUEM
texnonoruit CUDA, MPI u OpenMP, nmporpamma komnuaupyercst 6e3 omunook
U TIPEIYNPEKIEHUN Ha BBIYMCIUTEIILHOM KJlacTepe, B pe3ysibTaTe padoThl
[IPOrpaMMbI BBIIAIOTCS KOPPEKTHBIE JaHHBIE.

ITK-1:

IIpoBeneH KOMIUIEKC BEIYUCIIEHUN C UCIIOJIb30BAHUEM HAITMCAHHOU IPOrPaMMBI,
MOCTPOEH TpaduK 3aBUCUMOCTU CKOPOCTH YUCIIEHHOTO PEIICHUS OT
KOJIMYECTBA IIOTOKOB, CJI€JaHbl KOPPEKTHBIE BBIBOJBI O 3aBUCHUMOCTH KOJI-Ba
ITOTOKOB Ha CKOPOCTb BBIIIOJIHEHHSI BBIUHCIICHU.

HE3a4YTCHO

OIIK-3:

[TporpaMMa He HaNKMCaHa WK HAaITUCaHa HEKOPPEKTHAS ITPOTrpaMMa.
IIK-1:

He npoBeneH KOMIUIEKC BRIYUCIEHUH, HE IOCTPOEH IrpapuK 3aBUCUMOCTH
CKOPOCTH YHCJICHHOTO PEUICHHS OT KOJIMYECTBA MOTOKOB

Cnmcok 3agaHuil K 3a4eTy

3aueT BBICTABIIAETCA IO pE3yJbTaTaM BBIIIOJHEHUS 3aJaHui Uil CaMOCTOSTEIbHON
paboThI U KPaTKOro cOOECE0BaHUS CO CTYIEHTOM IOCIIE UX IPOBEPKH.




Ilokazarenu u KPUTCPHUH, UCITOJIB3YEMBIC IIPU BBICTABJICHUHM OLICHKU!

Ouenka Kpurepun [ITkana oueHnBaHUs
3aureHo | OIIK-3 [Tony4yeHsl OLIeHKaA «3a4TEHO» 3a
3HaTh: BBITIOJIHEHUE BCEX ITATH 3aJaHUM I
—  apXUTEKTypy HapajieiabHbIX CaMOCTOSITENIbHOM pabOThI
BBIYMCIIUTEIIBHBIX CUCTEM;
YMers:

e pa30uBaTh Nporpammy Ha
HE3aBHCUMBIE ITPOLIECCHI ;

Biiagers HaBbIKamu:

e pa3pabOTKu IpOrpamm C
HCIIOJIb30BAaHUEM TEXHOJIOTHI1
[1apaJuIEIbHOTO
nporpammupoBanusi OpenMP, MPI
u CUDA.

IIK-1 .
HE3a4YTCHO He IMOJTYYCHBI XOTs1 OBI OJHOH OLCHKH

3HaTh: .
«3a4YTCHO» 3a OAHO U3 IIATHU 3aJaHUU IJIA

— objactu IMPUMCHUMOCTHU o
o CaMOCTOATCIIBHOU pa6OTI>I
nmapalJICJIbHBIX BbIYUCIICHUU,

YMeTs:

— MHTEPIPETUPOBATH MTOJTYICHHEIC
pe3yNbTaThl BHIYUCICHUI;
Bnaners HaBbIKaMu:

— 00pabOTKH MOJTy4YEHHBIX
BBIYHCIICHUH [T pOPMUPOBAHUS
COOTBETCTBYIOIIUX BBIBOJOB 00
3¢ (HEeKTUBHOCTH MPUMEHSIEMBIX
MapaJuIebHBIX BEIYMCICHHMA

TecT A5l caMONIPOBEPKH MO Pe3yJIbTATAM OCBOCHUSI JUCIHUIIMHBI
(xkomnetennus OIIK-3)

1. Jlsisi ruOpuiHOro BHIMMCAMTEIBHOI0 KJIACTEepa OTINYMTEIbHOH YepToi sABJIsIeTCs:

A) Beruucnenus Ha CPU

b) Beruncnenust na GPU

B) Beiuucnenus Ha CPU u GPU coBmecTHO

') HU O0JTHO U3 BBIIIETIEPEUNCICHHBIX

2. Kakoii komMaHmoil 3agaercsi OrpaHH4YeHHE PeCypCcoB IPH 3alycKe NPOrpaMMbl Ha
BbIYMCJIUTEIbHOM KjaacTepe (Slurm):

A) make

b) g++

B) srun

') HU O0JTHO U3 BBIIIETIEPEUNCICHHBIX

3. O0MeH JaHHBIMH MEKAY NPOLEeCcCaMM, BBINOJHAKIIMMHUCA B COOCTBEHHOM a/JpPeCHOM
NPOCTPAHCTBE, MPOMCXOIMUT € IOMOIIbIO ONlepaAlMii NpHeMa U MOChLIKH COO0IeHnH ?

A) na

b) ner

4. YaaleHHBbIH J0CTYN K BBIYMCIHTEIbHOMY KJACTEPY /UIA BBINOJHEHHUS] KOMAaHJ

ONepPANHOHHON CHCTEMbI MOKHO MOJYYHTH 10 MPOTOKOJLY:
A) ssh



b) pop3

B) imap
I') rdp
Bomnpoc Ne Hpa:fseI’THHH
1 B
2 B
3 b
4 AT

Tect 115t camonpoBepPKM MO pe3yJIbTaTaM OCBOEHUSI JUCHUNIMHBI
(komnerennus ITK-1)

1. s napanjieJibHOM MPOrpaMMbl, HAMMCAHHOM ¢ HCMOJIb30BaHNEM TexHoJioruu OpenMP
XapaKTepPHO:

A) COCTOUT U3 MOCJIEOBATEIbHBIX U MAPAIIIEIBHBIX CEKIIUH.

b) B HauanbHBI MOMEHT BPEMEHU CO3Ja€TCsl INIaBHAsl HUTh, BBHINOJIHAIOLIAS TIOCIIE0BATE/IbHbIE
CEKLIUU IPOrPaMMBI.

B) npu BxoJie B mapaiienbHy0 CeKLMIo BelnosHsAeTcs onepanus fork, moposxaromas cemeiicTtBo
Huteil. Kaxnas HUTb UMeeT CBOM YHUKaJbHBIM 4MCIOBOW HJEeHTHU(UKATOp (IJIaBHOM HUTH
cootBercTtByeT 0). IIpu pacnapamienuBaHuy IUKIOB BCE MapajuieIbHble HUTHU MCIIONHSAIOT OJUH
koz. B ob1iem ciiydae HUTH MOTYT HCTIOIHSTH pa3IndHble (parMeHThl KO/a.

[') mpu BbIXOJE W3 NapaIeNbHOW CEKIMU BBIIOJIHAETCA oOmepanus join. 3aBepIaercs
BBITNIOJTHEHHE BCEX HUTEW, KpOME TJIaBHOI.

2. Kakue nupexktussl ectb B OpenMP?

A) #pragma omp

b) #pragma omp parallel

B) #pragma omp for

I') #pragma omp while

3. B OpenMP Het cieayomux TUIIOB CHHXPOHU3AIlUU

A) barrier

b) atomic

B) domain

I') master

J1) ordered

E) flush

K) sort

3) critical

4. C noMo1Ib10 BbI30Ba QPYHKIUH

(void) omp_set num_threads(int num_threads)

MO’KHO

A) 3a1aTh KOJIMUYECTBO MOTOKOB B 00JIACTH MapasIeNIbHBIX BBIYMCICHUN

b) onpenenuts 3HaueHue nepemenHoi okpyxxeans OMP NUM THREADS

5. Kakue u3 noHsaTHi He OTHOCATCHA K TexHosoruu Nvidia Cuda

A) #pragma omp



b) host

B) kernel

I') device

6. Kakue u3 cnenupuxaroponB pynkuuii B Cuda He MOTyT ObITh MCIIOJIL30BAHBI BMECTE
A) host u_device

b) global wu_ host

7. Ans Boigeaennsi namMaTu Ha GPU Mo0kHO HCIo1b30BaTh (PYHKUIMHA
A) cudaMalloc

b) cudaMallocPitch

B) cudaNew

I') cudaFree

8. ®ynkums cudaMemcepy ucnoab3yercs AJs

A) xormupoBanus namsata mexxny CPU u GPU

b) konupoBaHus MaMsITH MEK/y BRIUMCITUTEIHHBIME Y3JIaMU KJIacTepa
B) xonupoBanus namsatu Mexay paznuuasivu CPU

9. O1HUM U3 PACHPOCTPAHEHHBIX CPEACTB Pa3padoTKH NMPOrPaMM, OCHOBAHHBIX HA MO/eJIN
o0MeHa COOOIIEeHUsIMHU, SIBJISAETCH:

A) POSIX Threads

b) OpenMP

B) mo6as peanuzamus MPI

10. He0sioknpyromuii 00MeH M03BOJIsIeT:

A) IMOBBICUTH IPOU3BOANUTCIIBHOCTD napannenbﬁoﬁ nporpaMmbl

B) MTOBBICHUTH HAJIG)KHOCTD TIepeIau COOOIIECHUI

B) TMOBBICUTH NPEACKA3yCMOCTb MMOBECACHUSA ITPOTPAMMBbI

11. ITognporpamma MPI_Bcast:

A) nepechbiaeT BceM OCTANBHBIM MPOLECCaM Pa3HbIE (PParMEHTHI TaHHbIX

B) nepecbutaer oy u Ty e MOPIHMIO TaHHBIX BCEM OCTAIIBHBIM IIPOIIECCAM

B) Brimonuser oneparumio 4acTHUHOTO IPUBEIEHUS

12. Bropoii 3Tan BbINOJHEHNSI HEOJOKHUPYIOLIEro 00MeHa 3TO:

A) cosznanue 6ydpepa oOMeHa

B) nposepka Bemonnenus oomMena

B) nposepka nocrynnoctu 6ydepa oomena

Bomnpoc Ne Hpagf}:’THHH Bomnpoc Ne Hpasf;:fbm Bomnpoc Ne Ip agfngHLm
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




2. IlepeyeHb KOMIIETEHU M, 3TANbI UX (GOPMUPOBAHMS, ONIMCAHUE MTOKA3aTeJIel 1
KPUTEpHeB OlleHMBAHUS KOMIIETEHIIUI HA Pa3jIMYHbIX ITanax ux ¢opmupoBanus,
ONUCAHME MIKAJIbI OLleHUBAHUSA

2.1. Illkana oueHnBaHus ¢(pOPMUPOBAHHOCTH KOMIIETEHIIMI U ee ONIUCAHUe

OneHuBanue ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMH B IIPOLIECCE OCBOCHMS
JUCLUIUIMHBI OCYLIECTBIISIETCA MO CIEAYIOLIEH TPEXYPOBHEBOM LIKAJIE:

Ilopozosguiii yposens - IpeanonaraeT OTPaXKeHNUe TeX 0XKHUJIAeMbIX pe3yIbTaTOB, KOTOpPbIE
OTIpeNeNAI0T MUHUMAIBHBIA HAOOp 3HAHUU M (WIM) yMEHUH M (WIM) HABBIKOB, MOJYYEHHBIX
CTYAEHTOM B pe3yJbTaTe OCBOCHUs TUCUMILIMHBL. [IoporoBblil ypoBeHb sBIIETCS 00s13aTEIbHBIM
YPOBHEM ISl CTYZEHTa K MOMEHTY 3aBEpPLIEHHS] UM OCBOCHHUS JaHHOU AUCLUIIINHBIL.

IIpoosunymeiii ypogens - IpeAnonaraeT CnocoOHOCTh CTYAEHTa HCIOJIb30BaTh 3HAHUS,
YMEHMSI, HaBbIKM U (WJIM) ONBIT JIEATEIbHOCTH, IOJYyYEHHBIE IPU OCBOCHUU JWCLUIUIMHBI, IS
peueHus nmpoeccuoHanbHbIX 3a1a4. [IpoABUHYTHIN ypoBEHb IPEBOCXOANUT MOPOrOBbIN YPOBEHb
10 HECKOJIBKUM CYLIECTBEHHBIM IIPU3HAKAM.

Buicokuii ypoeens - npeAnonaraeT CHocoOHOCTb CTYJEHTa HCHOJIb30BaTh IOTEHLUAI
MHTETPUPOBAHHBIX 3HAHUM, YMEHUIl, HABBIKOB U (WJIM) OMbITA JEATEIbHOCTH, IOJTYYEHHBIX MPU
OCBOCHMM JUCUMIUIMHBI, Ui TBOPUECKOTO pEUIeHHs NpoPecCHOHANbHBIX 3ajady U
CaMOCTOSITEJILHOTO TIOMCKAa HOBBIX IIOJXOJOB B HX pEIIEHWH IyTeM KOMOWHUPOBAHUSA U
UCIOJIb30BaHUSI M3BECTHBIX CIIOCOOOB pEIIEHUS MPUMEHHUTEIbHO K KOHKPETHBIM YCIOBHUSIM.
Boicokuil ypoBeHb IPEBOCXOIUT OPOTOBBIN YPOBEHD 110 BCEM CYIIIECTBEHHBIM IIPU3HAKAM.



2.2. llepeyeHb KOMIETEHIIUI, 3TaNbl UX (POPMHUPOBAHUSA, ONIMCAHME MTOKA3ATe/ el M KPUTEPUEB OLIEHUBAHUS KOMIIETEHUMA HA Pa3IMYHBIX
Tanax ux ¢popMupoBaHus

dranbl IIxana u KpUTEPUM OLECHNBAHUS KOMIIETECHIIHI
Kon opMu- HA Pa3JIMYHbIX ITanax ux (popMupoOBaHUSA
dopma (bop Ilokazartenu P (bopmup
KOMIIe- poBaHus
KOHTPOJIA OLICHUBAHHSA "
TeHIUH (Ne Temb1 Iloporossiii . .
IIpoaBuHYTHIN ypOBEeHb Bbicokuii ypoBeHb
(pa3nesa) YPOBEHb
Ob6menpodeccnoHabHbIe KOMIIETEHIIUN
3HaHue OCHOBBI 3Harthb OCHOBHBIE 3Hathb IIPOJIBUHYTHIE
3HaTh: ApPXUTEKTYpPBI napajuleJIbHbIE napajulesIbHbIE
a .XI/ITCKT IapaJuIeIbHbIX QJITOPUTMBl  pabOTHI QJITOPUTMBI pabOTHI ISt
P by CUCTEM. JUISL peleHus pelIeHnsT MPaKTUYECKUX
napajuIeIbHbIX
IIPAKTUYECKUX 3ajau. 3az1ay.
BBIUHCIUTENbHBIX
YMeHue BBIIEIATh B
CHUCTEM;
VeTs: Iporpamme Bianers YmMmeth [IPAKTUYECKU
' HE3aBHCHMBIE IIPOJBUHYTBIMU emarhb 3aa4u
—  pasOuBarh PONBUHYT p bl
HDOIDAMM 1q | TIPOLIECCHL CpelIcCTBaMU pabOThI YHUCJIEHHOTO XapakTepa ¢
CamocTrosTenbHas pPorpamvy JUIsl TEXHOJIOTUI HCIIOJIb30BAHNEM
abora o HE3aBHCHMBIC Bnaners ocHoBamu NapajuIeIbHOTO a/IeKBaTHBIX CPEICTB
ornk-2 [P 1-6 IIPOLIECCHI ; P p
paznenam 2-6. paboThI c IIPOrPaMMHUPOBAHMUS NapajuIeIbHBIX
Bnaners HaBbIKaMu: .
3auer. 430260 TKI HCIIOJIb30BAaHUEM OpenMP, MPI u BBIYUCIICHUM.
pasp TEXHOJIOTHI CUDA.
IIporpaMm c
[apaJIEIbHOTO Bnaners mpoaBUHYTHIMU
HCIIOJIb30BaHUEM
. MIpOrpaMMHUpPOBaHUs cpeacTBaMu paboThI IS
TEXHOJIOTHI
HADALIENLHOLO OpenMP, MPI u COBMECTHOTO
P CUDA UCII0JIb30BaHNUS
IIPOrPaMMHUPOBAHHUS TexHONOMi
OpenMP, - MPTu [apajjieaIbHOIO
CUDA. P
IPOrpaMMHUPOBAHUS
OpenMP, MPI u CUDA.

IIpodeccnonanbHbIe KOMIIETEHIUH




[K-1

CaMocTosTeabHas
paborta no
paszaenam 2-5.
3auer.

1-5

3HAaTh:

— obnactu
MIPUMEHUMOCTHU
napajuieIbHbIX
BBIYHCIICHUI;
VYMmeTs:

— UHTEPHPETUPOBATH
MOJTyYCHHBIC
pe3yabTaTh
BBIUMCIICHUH;
BrnaneTs HaBBIKaMU:
— 00paboTKHn
TOJTYYEHHBIX
BBIUMCIICHHUI ISt
(dhopMupoBaHHSI
COOTBETCTBYIOIIUX
BBIBOJIOB 00

3¢ (HeKTHBHOCTH
MIPUMEHSAEMBIX
napayuienbHbIX
BEIUMCIIEHUH

bazoBric 3HaHUA U
IMOHUMAaHHE
MIPUMEHUMOCTH
napajieabHbIX
BBIYHCIICHUH

bazoBoe YMEHHE
WHTEPIPETUPOBATH
pe3ynbTaThl
MOJTy4YEHHBIX
BBIUHCIICHHH.

Bnanenue 0a30BbIMHU
HaBBIKAMH o
00paboTke
BBIUMCIICHHI

IIponBuHyTHIE 3HAHUA U
IIOHVMAaHHE
IIPUMEHHUMOCTHU
HapajuIeIbHbIX
BBIYMCIICHU I

IIponBuHyTBIE  yMEHMs
MUHTEPIPETUPOBATH
pe3ynbTaThl
IIOJIy4YE€HHBIX
BBIYMCIICHH.

Bnanenune
MPOJBUHYTHIMH
HaBBIKaMU 10 00paboTKe
BBIYMCIICHHI

IIponBunyTHIE 3HaHHUS U
IIOHMMAaHHUE INPUMEHUMOCTH
[IapaJUICIbHBIX BBIYMCICHUN
B pa3IMuyHBIX cepax HayKH
U IIPOU3BOJCTBA

IIponBunyThIE
WHTEPHPETUPOBATH
pe3yJIbTaTh MOJYYEHHBIX
BBIUMCIICHHUH.

yMEHUs

Brnagenue npoaBUHYTBIMU
HaBbIKAMU TI0 00paboTKe
BBIYHUCJICHUN




3. MeTroanueckue peKOMeHIAUM MPENoAaBaTe/ 0 10 Npoueaype OueHuBAHUS 3HAHUI,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapAKTePHU3YIOIIMX 3TANbI

¢dopMupoBaHusi KOMIIETEHUIM

Lenpro mpoiienypsl OLICHUBAHUS SIBISIETCS ONPEIEICHUE CTEIIEHH OBJIAJICHUS CTYACHTOM
OKMJIaeMBIMU pe3yJibTaTaMu OOy4YeHUsl (3HAHWSIMHU, YMCHHSMH, HaBBIKAMH W (WJIM) ONBITOM
JIeATEITLHOCTH ).

[Iponienypa orieHWBaHMs CTENEHU OBJIAJCHUS CTYACHTOM OXXHJIA€MBbIMHU DPE3yJbTaTaMHu
00y4eHUsI OCYIIECTBIISETCS C IOMOIIBI0 METOAMUECKUX MAaTepPUAIOB, MIPEACTABICHHBIX B pa3zelie
«TumnoBble KOHTPOJILHBIE 3aJaHUsl WM WHBIE MaTepualibl, HEOOXOAUMBIC ISl OIEHKH 3HAHUH,
YMEHH, HABBIKOB W (WJIM) OIBITA JEATEIBHOCTH, XapaKTePU3YIOMIMX ATambl (OPMUPOBAHUS
KOMIIETCHIIAI»

3.1 Kpurtepun oueHuBaHMUS CTENEHN OBJIAICHUS] 3HAHNUSIMU, YMEHUSIMH, HABBIKAMH U
(WIH) ONBITOM JIeSITeJIbHOCTH, ONPeAe/Alue YPOBHU c)OPMUPOBAHHOCTH KOMIIETEH Ui

[ToporoBsrii ypoBeHb (00IIIHE XapaKTEPUCTUKH ):

BJIa/ICHHE OCHOBHBIM 00bEMOM 3HAHUH 110 IPOrpaMMe AUCLHUIIINHBL

3HaHUE OCHOBHOM TEPMUHOJOTMM JAHHOW OOJIACTM 3HAHWM, CTUIMCTHYECKU
IpaMOTHOE, JIOTMYECKH IIPaBHJIBHOE U3JIOKEHHE OTBETa Ha BOIPOCHL 0e€3
CYIIECTBEHHBIX OILNOOK;

BJIa/ICHUE UHCTPYMEHTAPUEM IUCLUILUINHBI, yMEHHUE €TI0 UCII0Ib30BaTh B PEILICHUU
CTaHJIapPTHBIX (TUIOBBIX) 33]1a4;

CIIOCOOHOCTh CaMOCTOSATENBHO MPUMEHSITh TUIIOBBIC PEIICHUSI B paMKax paboueit
IIPOrpaMMBbI IACLUIUIMHBI;

YCBOCHME OCHOBHOW JIMTEpaTypbl, PEKOMEHJOBAaHHOM paboueil mnporpammon
JVCLUTIIINHBI;

3HaHHE 0a30BbIX TEOPUH, KOHLETLUN 1 HAlIPABJIEHUH 110 U3y4aeMOW AUCIIUILINHE;
camMocTosITeNIbHas paboTa Ha NPAKTHUUECKUX U JIaDOpaTOPHBIX 3aHSTHSIX,
NEPUOINYECKOe y4JacTUe B TPYNIOBBIX OOCYKICHUSAX, OCTATOYHBIH YpPOBEHb
KYJIbTYpbI UCIIOJIHEHHUS 3aJJaHUM.

[IpoaBuHYTHII YpoBeHB (00IIHEe XapaKTEPUCTHKH):

JOCTaTOYHO TIOJIHbIE U CUCTEMAaTH3UPOBaHHbIE 3HaHHUA B 00BEME NPOTPAMMBI
JUCLIUIUINHBL,

UCMOJb30BAHUE  OCHOBHOM  TEpMHUHOJOIMHM  JaHHOM  oONacTH  3HAHMI,
CTHJINCTUYECKH TPaMOTHOE, JIOTMYECKH IPaBUJIBHOE H3JI0KEHHE OTBETa Ha
BOIIPOCHI, YMEHHUE JEJIaTh BBIBOJBL;

BJIa/ICHUE UHCTPYMEHTAPUEM TUCLUIUINHBI, yMEHHUE €TI0 MCIIOIb30BaTh B PEILICHUU
y4eOHBIX U MPOPECCHOHANBHBIX 3a/1a4;

CIOCOOHOCTh CaMOCTOSITENIBHO pellaTh CIOXHBIE 3a7auu (IIPoOJIeMbl) B paMKax
paboueil mporpaMMbl AUCHUIUINHBL;

YCBOEHHME OCHOBHOM U JIOMIOJHUTEIBHOM JIUTEPaTyphl, pPEKOMEHI0BaHHON paboueit
MIPOrpaMMOl TUCHHUIUIHHBI;

YMEHHE OpPUEHTUPOBATHCSA B 0A30BBIX TEOPUSX, KOHLEMIUAX U HAMpPaBICHUIX IO
M3y4aeMOH TUCLUILIMHE U JaBaThb UM CPaBHUTEIBHYIO OLIEHKY;

caMmocTosiTeNbHas padoTa Ha MPAaKTUYECKUX U JJAOOPATOPHBIX 3aHATHIX, yUacTHE B
IPYIIOBBIX 00CYKACHUAX, BEICOKUH YPOBEHb KYJIbTYpPhl HCIIOJTHEHUS 331aHUH.

Bricokuil ypoBeHb (001111e XapaKTepUCTUKHN):

CUCTCMATHU3UPOBAHHEIC, rﬂy601<1/1e N TIIOJIHBIC 3HAaHHMA II0 BCEM pasaciamM
JUCHUITIIMHBI,

TOYHOC HCIIOJIb30BAHHUC TCPMHUHOJIOTUA l[aHHOfI o0actu 3HaHHI>'I, CTUIUCTHYCCKHU
Ir'paMOTHOEC, JOTMYCCKH IPaBHUIIBHOC H3JIOKCHHUE OTBETAa HaA BOIIPOCHI, YMCHHUC
AC1aTh 000CHOBaAHHEIC BBIBOJHBI,



e 0Oe3ynpeyHoe BIAJCHHE MHCTPYMEHTapueM JUCIHHIUIMHBI, YMEHUE  €ro
MCIOJIb30BATh B IIOCTAHOBKE M PELICHUH HAYYHBIX M MPO(ECCHOHATBHBIX 3a/1a4;

® CIIOCOOHOCTH CAMOCTOSATENILHO U TBOPUECKH PEIIATh CIIOKHBIE 3a1a4u (IIPOOIIEMBbI)
B paMKax paboueil mporpaMmsbl AUCLHUIUINHBL

® [I0JHOE M INyOOKO€ YCBOEHHE OCHOBHOH M JONOJHMUTENBHOM JMTEpaTypshl,
PEKOMEH0BaHHOH pabovel mporpaMMOi JUCIUIUIMHEI,

® YMEHHE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIMAX U HAIIPABJICHUAX 10
M3y4aeMOH IUCLUUIUIMHE U AaBaThb UM KPUTHYECKYIO OLICHKY;

® AKTUBHAas caMOCTOsTENbHAas paboTa Ha MPAKTUUECKUX U JIAOOPATOPHBIX 3aHATUSAX,
TBOPYECKOE YYacCTHE B T'PYHIIOBBIX OOCYKICHHSAX, BHICOKUN YPOBEHb KYJIbTYPHI
UCIIOJIHEHUS 3aJJaHUM.

3.2 Onucanue npoueaypbl BbICTABJICHUS] OLCHKHU

B 3aBucumoctu oT ypoBHS C(HOPMHUPOBAHHOCTH KaXKAOW KOMIETCHIIMHU MO OKOHYAHWUH
OCBOCHHUS TUCIUIUIMHBI CTYJICHTY BBICTABIISICTCS OLIEHKA. BUI OLIEHKH («3aU4TEHOY, «HE3aYTCHO)
ompezensercs padboueit mporpaMmMoii JTUCIIUIUIMHBL B COOTBETCTBUU C YYEOHBIM IJIAHOM.

OreHka «3a4eTy BBICTABJISETCS CTYICHTY, Y KOTOPOro KaXaast KOMIETEHIIUS (TTOJTHOCThIO
WM YaCTHYHO (hopMUpyeMas TaHHOW AUCHHUIUTHHON ) chOPMUPOBaHA HE HUXKE, YEM Ha IOPOTOBOM
YpOBHE.

OrneHka «He3aYTeHO» BBICTABISIETCS CTYIEHTY, Y KOTOPOTO XOTs Obl 0JJHAa KOMITETEHIIHS
(TIOTHOCTBIO MJTM YaCTUYHO (hopMHpyeMast TAHHOW TUCIUIUIMHON) chopMUpOBaHa HUXKE, YeM Ha
IIOPOrOBOM YPOBHE.



IMpuio:xkenne Ne2 k padodeil mporpamMMme QU CIATIIAHbBI
«IlapajutesibHOE MPOrpaMMHPOBAHUE)

MeToanyeckue yKa3aHUus JJIsI CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIIHHBI

OcHoBHOI (opMoOil u3nokeHUs yueOHOro marepuana no aucuumiuae «llapamnensHoe
IIPOrPaMMUPOBAHUE» SABIIAIOTCA JIEKUUU U NPAKTHYECKUE 3aHATUSA. OTO CBS3aHO C TEM, YTO B
OCHOBE YHUTAaEMOro Kypca JIEKHUT OCOObI MaTeMaTHYEeCKUH ammapar, ¢ MOMOIIbIO KOTOPOIo
pelIaroTCs 10OBOJIBHO CIOXKHBIE M IPOMO3JKHE 3aauu. [1o GOJBIIMHCTBY TEM MpEeayCMOTPEHbI
IIPAKTUYECKUE 3aHATHUS, HA KOTOPBIX ITPOUCXOAUT 3aKPEIUICHHUE JICKLIIMOHHOIO Marepuaia IyTemM
OPUMEHEHHs €ero K KOHKPeTHbIM 3aJadyaM U  OTpabOTKa IpaKTHYECKUX HaBBIKOB
IIPOrpaMMHUPOBAHUS.

Bosibioe BHUMaHME TOJIKHO OBITh yI€JIEHO BBIIIOJHEHUIO JoMallHe paboTsl. B kauecTse
3aJjaHuil U1 CaMOCTOATENILHON pabOoThl OMa CTYAEHTaM IpEeAIaratoTcs 3a/1auu, aHaJIOTHYHbBIC
pa300paHHBIM Ha JIEKUUSAX U NPAKTUYECKUX 3aHATHUAX WM HEMHOrO OoJjiee CIO0XKHbIE, KOTOpbIE
ABJIAIOTCS PE3YJIBTATOM OOBEIMHEHNSI HECKOIBKUX 0a30BBIX 3a/au.

JUis pOBEPKUM M KOHTPOJISL YCBOGHMS TEOPETUYECKOro MaTepuaia, MpUOOpETEeHHBIX
IPAKTUYECKUX HABBIKOB pabOThl B TEUYEHHE OOYYEHHUS IMPOBOJSATCS MEPOINPUATUS TEKYIIEeH
aTTeCTalluy B BUJI€ CAMOCTOSITENIbHBIX paldoT.

B KoHIIe n3y4eHus JUCIUIUIMHBI CTYIEHTHI CAA0T 3a4eT. 3aueT BbICTABISAETCS 110 UTOraM
BBINOJIHEHHS CAMOCTOSATENbHBIX 33JJaHUN U KPaTKOro coOeCceJ0BaHuUs 110 €ro pe3ysibTaTaM.

OcBouTh BOIIPOCHI, M3JIaraéMble B Ipoliecce M3yueHus aucuuiiuHbl «llapannenbHoe
IIPOrPaMMUPOBAHNE» CAMOCTOSITEIBHO CTYIAEHTY JOCTaTOYHO CJIOKHO. OTO CBA3aHO CO
CJIO)KHOCTBIO M3Y4aeMOro MaTepuaya, TpeOOBaHHSAM K TEXHHYECKOMY OCHAIEHUIO Kypca U
6ob1MM 00BEMOM MaTepHaia Kypca. [losToMy nocerienue Bcex ayAMTOPHBIX 3aHATUIH ABISETCA
COBEpPILIEHHO HEOOXOMUMBIM. be3 yIOpHBIX M PEryIsIpHBIX 3aHATUH B TEYEHUE CEMECTpa, B TOM
YHCJIE CAMOCTOSATEIBHBIX, CIAaTh 3a4€T 110 UTOTaM U3y4EHHUs NUCLUIUIMHBI CTYACHTY JOCTaTOYHO
CJIOKHO.

YuebHo-MeTOANYECKOE 00ecniedeHHe CAMOCTONATETbHOI PaGoThI CTY/IEHTOB MO THCIHMIJIHHE

Jns caMoCTOSITENbHOW pPabOThl OCOOEHHO PEKOMEHAYETCS HCMOIb30BaTh Yy4eOHYIO
JUTEPATypy.

Taxke g mombopa yueOHOM JUTepaTypbl PEKOMEHIYETCS HCHOJIb30BATH LIMPOKHIMA
CTIEKTp MHTEPHET-PECYPCOB:

1. DOnekTpoHHO-0MOIMOTEYHAass cUcTeMa «YHHUBepcUTeTckass Oubimoreka online»
(www.biblioclub.ru ) - osnekTponHas OubOIMOTEKa, obOecreunBaroIias JOCTYN K Haubosee
BOCTpeOOBAHHBIM MaTepHaJaM-NEePBOMCTOUHUKAM, Yy4eOHOM, HaydHOM M XyH0KECTBEHHOMH
JTUTEpAType BEIYIINX U3IATENBCTB (*peructpaius B JIEKTPOHHON OMOIMOTEKE — TOJIBKO B CETH
yHuBepcureta. [locne perucrpanuu pabora ¢ cucTeMoi BO3MOXKHA C JIIOOOH TOYKM JOCTyHa B
Internet.).

2. Nndopmarmonnas cucrema "EnuHoe OKHO JocTyna K oOpa3oBaTelbHBIM pecypcam”
(http://window.edu.ru/library).

Lenbto  co3manust  uHpopManuoHHOW cucrtembl "ExanHoe OKHO — JocTyma K
obpazoBarenbHbIM pecypcam" (MC "Enunoe okHoO ") sBisieTcst oOecrieueHre CBOOOIHOTO I0CTyTa
K MHTErpaJIbHOMY KaTaJloTy 00pa3oBaTeIbHBIX HHTEPHET-PECYPCOB U K 3JIEKTPOHHOM OnbnoTeke
y4eO0HO-METOIMUECKIX MAaTepUaJIoB I 001Iero u mpodecCHOHATBFHOTO 00pa30BaHMUs.

Jlisi caMOoCTOATENBbHOTO MoJ00pa JuTepaTypbl B Oubimoreke Spl'Y pexkomenayercs
UCTIOJTb30BaTh:

1. Jlnunbrii  kabuner (http://lib.uniyar.ac.ru/opac/bk login.php) maer BO3MOXHOCTH
MOJTy9YeHHUs on-line TOoCTyIa K CIUCKY BBIJJAHHON B aBTOMAaTU3WPOBAHHOM PEKUME JIUTEPATYPHI,
IPOCMOTPa M KOMTUPOBAHMS JIEKTPOHHBIX BEPCHI U3JJaHUN COTPYIHUKOB YHUBEpcUTeTa (yuel. u
METO/1. TTOCOOMS, TEKCTHI JEKIMH u T.11.) s paboThl B «JInuHOM KaOnuHeTe» He0OXOAMMO 3aiTH
Ha caiiT HayuHnoit 6ubaunotexu Spl'VY ¢ mo0oii Touku, uMeromielt 1octyn B Internet, B MyHKT MEHIO


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

«DNEKTPOHHBINA KAaTAJIOT»; MPONTH MPOIEAYPY aBTOPHU3aLIUH, BEIOPAB BKIIAJIKY «ABTOPU3AIHUI», U
3aI0JIHUTH MPEICTABICHHBIE OIS HHPOPMAITUH.

2. DnekTpoHHas OubamoTeka yueOHbIX MaTepuanoB Apl'Y

(http://www.lib.uniyar.ac.ru/opac/bk cat find.php) comepxur O6onee 2500 mONHBIX
TEKCTOB Y4YEOHBIX UM y4EOHO-METOJUYECKHX MaTepPHaJOB TI0 OCHOBHBIM H3Yy4aeMbIM
JTUCIUIIMHAM, W3JaHHBIX B yHHBepcuTeTe. JlocTym B CeTH YyHHBEpPCUTETa, JHOO 1O
JIOTUHY/TIapOJTIO.

3. DnekTpoHHas kapToreka «KHUroobecneueHHOCThY

(http://www lib.uniyar.ac.ru/opac/bk bookreq find.php) packpeiBaeT y4eOHBIN (HOHT
Hay4yHOl OmOimortexn Spl'Y, mpenoctaBiseT omNepaTHBHYI0 HH(GOPMAIMIO O COCTOSHUHU
KHUTOOOECTICYCHHOCTH JTUCIMILIMH OCHOBHOM ¥ JIOTIOJTHUTEIIBHOM JINTEPATYpOil, a TAKKe UKIIA
JTUCHUIUIMH M CHEIHMAIbHOCTEH. DIIeKTpOHHAast KapToTeka « KHUTrooOecrne4yeHHOCTh)» JOCTYITHA B
CETH YHUBEpCUTETA U uepe3 JInuHbIii 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

