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1. Ilean ocBoeHHSI AUCHHUILINHDBI

Hensmu  mucturummabl - «[lapayiespHOe W pacmpenesieHHOe MPOTPaMMHUPOBAHUES)
SIBIIIIOTCSL OCBOCHHE CTYJCHTAaMH TEXHOJOTHH MapauieIbHOTO MPOTPaAMMHUPOBAHMS, paz0op
APXHUTEKTYpPhl TApPAICIbHBIX BBIYUCIUTEIBHBIX CHCTEM, O3HAKOMJICHHE C TPUHIUIIAMHU
pacnapaJiieIMBaHusl MPOrpaMM, MOJYyUY€HHE HABBIKOB MPOrPaMMHPOBAHUS C HCIIOJIB30BAHHUEM
texnonoruit OpenMP, MPI, CUDA.

2. MecTo aucuuMniaunbl B crpykrype OIl marucrparypsbl

Juctununa «[lapamnensHoe M pacrpenesieHHOE NPOrpaMMHUPOBAHUE» OTHOCHUTCS K
6azoBoii yactu OIl marucrparypsl.

JInst ocBOEHUSI JaHHON AWCHMIUIMHOW CTYAEHTHI JOJDKHBI O0JIafaTh 3HAHHUAMH II0
MaTeMaTHKe ¥ MH(OpPMAaTHKEe, B T.4.. OCHOBBI MporpamMmmupoBanus Ha si3pikax C w/mmm CH++,
QITOPUTMOB U CTPYKTYp AAaHHBIX, ainredpe, reoMeTpuu, IudQepeHIraIbHbIM ypaBHECHUIMH,
YpaBHCHUAM B YaCTHBIX IMPOU3BOAHLIX MW YHCICHHBIM MCTOAAM; a TAaKXE IMIPOABIIATH
HACTOWYMBOCTB, LIEJICYCTPEMIICHHOCTh ¥ MHUIIMATUBY B ITpoliecce 00y4YeHusI.

3. [lnanupyemble pe3yabTaThbl OO0yYeHHs] MO JUCHUIJIUHE, COOTHECEHHBbIE C
IVIAHUPYeMbIMU pe3yabTatamu ocBoenns OIl marucrparypsl

[Iponiecc u3ydeHUs TUCIUIUIMHEI HANIPaBJIeH Ha ()OPMUPOBAHKE CIICAYIONINX JJIEMEHTOB
komneTeHmii B coorserctBun ¢ ®I'OC BO, OIl BO u mpuobpereHust cieayrImux 3HAHUH,
YMEHMM, HaBBIKOB U (MJIM) OIIbITA IEATEIbHOCTH:

dopmupyemast Nuaukarop 1ocTuzkeHust
IlepeyeHb MIAHNUPYEMbIX
KOMIIETeHIUA KOMIIeTeHINH
pe3yJbTaToB 00y4eHHsl
(kox ¥ (popMYTHPOBKA) (kox ¥ (pOpMYTHPOBKA)
Ob6menpodeccnoHaibHbIe KOMIIETEHIIUN
ITIK-1. Cnoco0GeH ucciaeaoBarh 1 IIK-1.1. Uccneayet u 3HATE:
pa3pabaThIBaTh apXUTEKTYPHI pa3pabaTbIBaeT apXUTEKTYPHI —  OCHOBHBEIE KOJUICKTHBHOIL
CUCTEM UCKYCCTBECHHOT'O CHUCTEM MCKYCCTBCHHOT'O a6OTLI'
HUHTEJUICKTA JJId Pa3JIMIHbIX UHTCJIJICKTA JJIA pa3IndHbIX p ’
MIPEeIMETHBIX 00JIacTei Ha OCHOBE MPEeIMETHBIX o0nacTel YMeTh:
KOMILIEKCOB METOJIOB U [1K-1.2. Beibupaer KOMITIEKCHI — TOJICPAHTHO OTHOCHUTCS K
HHCTPYMEHTAIBHBIX CPEACTB METOJI0B ¥ MHCTPYMEHTAJIBHBIX COITHATBHBIM Pa3JINUUsIM;
CHUCTEM UCKYCCTBEHHOI'O CpCACTB UCKYCCTBEHHOI'O BHaﬂeTB HABBIKAMMU:
HHTCJIJICKTa HWHTCJUICKTA JId PCHICHUA 3a/1a4 B -~
N — KYJIbTYpPHOU
3aBHCHMOCTH OT 0COOCHHOCTEH o
peMETHOM 061acTH po(heCCHOHATBLHON pedn

4. O0beM, CTPYKTYpPa H cofep KaHue TUCHHIIUHBI
OO6m1ast TpyI0€MKOCTh TUCIHUIUIMHBI COCTaBIISIET 3 3a4. eA., 108 akas. vac.

®opMbl TEKYILIET0
Buabl y4eOHbIX 3aHATHH, KOHTPOJIA
BKJIIOYASI CAMOCTOSITEIbHYI0 ycneBaeMoCTH
Tembl (pa3aeibl) Cem
Ne padoTy CTyICHTOB,
AUCHMILINHBI, ecT
n/n U UX TPYAO0EMKOCTH dopma
HX cojlepiKaHue p .
(B akageMH4YeCKHX 4acax) NPOMEKYTOYHOU
aTrecTanuu
(mo cemecTpam)
KonrakTHas padora \
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aTTe
camoc
npa |1ab |KOH |cTail
TOSITE
JeK |KTH |Oopa |Cyll |[MOH
WU [4eC (TOp |bTa |HBIC JIbHA
t pabot
KHE |HbIC |[IUU |UCTT
bITa
HUS
Paznen 1. Uctopus 14
napauIebHbIX
1. |BeIUMCIMTENBHBIX cCUCTEM.| 1 | 2 10
[Tapayuienusm u ero
HCIIOJIb30BaHUE
Paznen 2. 14
BrraucnautenpHblit
o |wacTep. API na 1|9 5 CamocrosiTenbHas
" |ympaBieHUs MOTOKaMH, pabora
WX CUHXPOHH3AIUH H
ianupoBanus Pthreads
Paznen 3. Texnonorus
14 |CamocrosrensHas
3. |mporpamMmupoBaHHS 1] 2 2 AGoTa
OpenMP P
4 Pasnen 4. Texnonorus 1|9 5 14 CamocTtosTenbHas
" |mporpammupoBanusi MPI pabora
Paznen 5. Beenenue B CamocTosiTenbHast
5. | A - 1] 4 4 11,7
texnosioruto CUDA pabora
Bcero 3a 1 cemectp 12 24 | 2 67,7 |3auer
Bcero 12 24 | 2 67,7

Copep:xanue pa3/iesioB THCHUTIIHHBI:

Paznen 1. Mcropus mapajuienbHBIX BBIYHCIUTENbHBIX cUCTeM. [lapamienusm u ero
UCTIOJIb30BaHUE.

1.1.  Hcropus pa3BUTHS NapallieNbHbIX BHIYUCIUTENBHBIX CUCTEM.

1.2. O030p COBpEeMEHHBIX BEIYUCIUTEIBHBIX CUCTEM IS TTAPAJICITBHBIX BEIYMCIICHUI.

1.3. Cmoco06sl napamienbHoil 00pabOTKH TaHHBIX.

14. Kowmmbsrotepsl ¢ 00111€H U pacpeieIeHHON TaMsIThIO.

1.5. TI'padsl nHPOPMAITMOHHBIX 3aBUCUMOCTEH.

1.6.  KoHuemnus HEOTPaHUICHHOTO MaPaIIEIN3MA.

1.7.  KpynHoOGiouHOe pacnapaiieiiBaHue.

1.8.  HwuskoypoBHEBOE pacnapauieIiBaHHeE.

1.9. Onenka 3¢ ¢heKTUBHOCTH NMapalIeIbHbIX BEIYUCICHHUMN.

Pasnen 2. BeuucnurensHblii  knacrtep. APl ang  ynpaBieHus NOTOKamMH, HX
CUHXPOHM3AIMH U I1aHupoBanus Pthreads.

2.1.  OcHOBBI paOOTbI ¢ THOPUIHBIM BHIYUCIUTEIBHBIM KJIACTEPOM.

2.2.  Crangapt POSIX-peanmuzanuu MOTOKOB (HHUTEH) BBIMIOJHEHUS: THITHI JAHHBIX,
(GyHKIMU yOpaBiIeHUs NOTOKaMH, (PYHKIIMA CUHXPOHHU3AIIMU TTOTOKOB.

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

3.2.  Pabora ¢ nepeMeHHbIMH.

3.3. PacmapasienuBanue mMUKIIOB.
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3.4. [TapannenbHble CEKIUU.
3.5. Kpuruueckue cexuum.

3.6.  AToMapHbIe OIepanuy.

3.7. Ornepanuy CHHXPOHU3AITUH.

Paznen 4. Texnosorust nporpammupoBanust MPI.

4.1.  OOmue GpyHKIUH.

4.2.  ®yHKIUU npreMa/mepenaadnd COOOEHUH MEX Iy MPOIeCCaMH.

4.3, DyHKIMHU KOJJICKTUBHOTI'O B3aUMOJICUCTBUS IPOLIECCOB, CO3IaHUsd
MOJIb30BATEIBCKUX ONEpaluii, paboTa ¢ rpynnamMu NpoIeccoB.

4.4. Tlepecbulka pa3HOTHUIHBIX JAHHBIX, MPOW3BOJHBIC THUIIBI JAHHBIX, YIAKOBKa
JAHHBIX.

Pasnen 5. Beenenue B texuonoruio CUDA.
5.1.  Apxurexrypa GPU.

5.2.  lIporpammuas moaens CUDA.

5.3.  Uepapxus mamsaru 8 CUDA.

5.4. bubGmmoreka Thrust.

5. O0pa3oBaTe/IbHbIe  TeXHOJOIMH, HCIOJIb3yeMble TPH  OCYLIeCTBJICHUH
0o0pa3oBaTeIbHOIO NpoLecca 1o JHCHUILINHE

B npornecce 00ydueHus: UCTIONB3YIOTCS cielytolue 00pa3oBaTeIbHbIe TEXHOIOTUU:

BBopHas nekuus — 1aeT NepBoe LEeJ0CTHOE IPEJICTABICHUE O JUCLIUIIIIMHE U OPUEHTUPYET
CTYJECHTA B CUCTEME U3yYEHUS AAHHON AUCLHUIIIMHBL. CTyIEHTBI 3HAKOMATCSA C HA3HAYEHHUEM U
3a/layaMM Kypca, €ro pojibl0 U MECTOM B CUCTEME YUEOHBIX JUCLUILIMH U B CUCTEME IIOJATOTOBKU
B 1esoM. Jlaercss kpatkuil 0030p Kypca, UCTOPUS pa3BUTUS HAYKU U MPAKTUKH, TOCTUXKECHUS B
9TOH cdepe, HMEHa M3BECTHBIX YUYEHBIX, M3JaraloTcs MEepCHEKTUBHBIE HaIpaBJICHUS
uccienoBanuii. Ha 93TOM JleKuMM  BBICKA3bIBAIOTCA METOJMYECKHME M OpraHU3alMOHHbIE
0COOEHHOCTH pabOThl B paMKax JIaHHOM TUCIUIUIMHBL, a TaKXKe JTaeTCsl aHaJIN3 PEKOMEHIyeMO
y4eOHO-METOIUYECKOM JTUTEepaTypHl.

Axanemuyeckas JeKnMs (WM JIEKIUs OOIIEro Kypca) — IOCIeJOBATEIbHOE U3II0KEHHUE
MarepHala, OCyIIECTBIIIEMOE IPEUMYIIIECTBEHHO B BHJIe MOHOJIOra IpenojiaBarens. TpedoBaHus
K aKaJIeMUYECKOM JIEKIIMHM: COBPEMEHHBIN HAayUHbIN YPOBEHb M HACHIIIEHHAss HHPOPMATUBHOCTD,
yOeauTenbHas apryMeHTalus, JOCTYHAas U TIOHATHAsI pedb, YeTKast CTPYKTYypa U JIOTHKA, HAIN4YHe
SAPKUX MPUMEPOB, HAYYHBIX J10Ka3aTeIbCTB, 000CHOBAaHUH, (PAKTOB.

IIpakTHueckoe 3aHATHE — 3aHIATHE, IOCBSIIEHHOE OCBOCHMIO KOHKPETHBIX YMEHMHU U
HABBIKOB U 3aKPEIJICHUIO MOJyYEHHBIX Ha JIEKLIUU 3HAaHUH.

6. IlepeyeHb HHPOPMALHOHHBIX TEXHOJIOTHH, HCMOJIb3YeMbIX NMPH OCYLIECTBICHUH
o0pa3oBaTeIbHOIO0 MpoLecca MO JMCHMIUVIMHE, BKJIKYAs NepeYeHb JIHMIEH3HOHHOIO
NpOrpaMMHOro odecriedeHUsi M  HMHGPOPMAIMOHHBIX CHPABOYHBIX cucTeM (IpH
He00XO0AUMOCTH)

B mporiecce ocymiecTBiaeHNs 00pa30BaTeIbLHOTO MPOLEcca UCTIONb3YIOTCS:

— 151 GOPMHUPOBAHUS TEKCTOB MAaTEPUANIOB JJIsi IPOMEKYTOUHOM M TEKYyILEH aTTecTaluu
— mporpammbl OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBobGomHoe),
u3narenbckas cucrema LaTeX;

- KOMITUJISITOPBI C BBICOKOYPOBHEBBIX S3bIKOB IPOIPaMMHUPOBAHUS;

- BBIUMCIINTENIbHBIA THOpUIHbIN kiactep SApl'Y.

- nporpammMHuble Onbmuotexku OpenMP, MPI u Nvidia CUDA.

— Ui ToMcka y4yeOHOM mureparypel OuOmmoreku Spl'Y — ABTOMaTH3MpOBaHHAS
oubnmoreunas nnpopmanronnas cucrema "BYKU-NEXT" (ABUC "Byku-Next").
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7. IlepeyeHb OCHOBHOW M JONMOJIHUTEJIbHOH Y4eOHOIl JUTEPaTypbl, pPecypcoB
HHG(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHO ceTn  «UHTepHeT», HEOOXOAUMBIX Js
OCBOEHMS THCIUIIHHBI

a) OCHOBHAS:

1. ITapannensHoe U GYHKIIMOHAILHOE IPOrpaMMUpOBaHue: MeTo . ykazanus. / coct. . C.
I'mezun, . C. Kamenko; SApocin. roc. yu-t um. II. I'. lemunoBa, Hay4d.-metoz. coBeT yH-Ta -
Spocnasas: Apl'Y, 2009. - 27 c. .

2. IlapannensHble Berunciaenuss Ha GPU: apxurtextypa u nporpammuas Moaens CUDA.:
yue0. mocobue st By30B. / [A. B. bopeckoB um ap.]; YMO 1o KiIacCHYEeCKOMY YHHB.
obpazoBanuto; MI'Y - M.: MI'V, 2012. - 333 c.

3. TlapamnenpHoe M (YHKIIMOHAIBHOE MPOTPaMMHUpOBaHUE [DJIEKTPOHHBIN pecypc]| :
meton. ykazanus / coct. [. C. I'me3un, [I. C. Kamenko ; Spocn. roc. yH-T, Spocnasis, SApl'Y,
2009, 27c

0) IOTIOJIHUTEIILHAS
1. Jlynua C. A. TexHOJIOTHH TAPAILIETBLHOTO MPOrPAMMHUPOBAHMS: y4uel. mocodue st

By30B./ C. A. JIynun, M. A. [Tockinkun; YMO By30B 10 YHUB. OJUTEXHUUECKOMY 00Pa30BaHUIO
- M.: UHOPA-M, 2015. - 205 c.

B) pecypchl cetu «MHTEpHET»

- 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
[TopTan mo mapaiieasHbIM BeIYKCIeHusM - http://parallel.ru/

Cynepkommbrotepsi - http://supercomputers.ru/

8. MaTepuanbHO-TeXHH4YecKasi  0a3a, HeodXoaMMasi Ui  OCYNIIECTBJICHUS

00pa3oBaTeILHOIO MPoUecca MO0 AUCHHUIINHE
[J creuuaibHble IOMEIICHUA:

-KOMITBIOTEPHBIM KJacc, 0OOpPYIOBAHHBIN JUIS TMPOBEACHUS JIEKIMA W J1aOOpaTOPHBIX
3aHATHH;

- yueOHBIE ayIUTOPUU AJIS1 IPOBEJCHHS TPYITIOBBIX M HHIUBUIYATbHBIX KOHCYIbTAIUH,

- ydeOHbIE ayAUTOPUU JJIsi TPOBEIEHUS TEKYIIET0 KOHTPOJISI W TMPOMEKYTOYHOM
aTTecTalluu;

-TIOMEILIEHUSI JIJISl CAMOCTOSITEIbHON PabOTHI;

-TIOMEIICHHUS TSI XpaHEeHUS U MPOPUIAKTHUECKOTO OOCTYy)KMBAHUS TEXHUIECKUX CPEJICTB
00yJeHwusI.

[TomemeHust AJis CaMOCTOSITENBHON pa0OThl OOYYArOMIMXCS OCHAIEHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBHIO TOAKIIOYEHHUS K ceTh «MHTepHeT» W obecredeHueM JOCTyra B
AIIEKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEAY OpTaHHU3aIIH.

Uwucno mocagouHbIX MECT B JICKIIMOHHOM ayIUTOPUHU OOJIbIe JTUOO PaBHO CIHHUCOYHOMY
COCTaBYy MOTOKA, a B AyJTUTOPUH AJIs TaOOPATOPHBIX 3aHATUH - OOJBIIE THOO PAaBHO CIIHCOYHOTO
COCTaBa TPYNIBI 00yYaIOIIHXCS.

[ ¢onn 6ubmmoreku,
[J KOMIBIOTEpHAs TEXHUKA C JOCTYIIOM K BBIYHUCIUTEIBbHOMY THOpUIHOMY Kiactepy SApl'Y.

ABTOp(BI) :
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Crapuuii npenoaaBareib
Kadeapbl KOMITBIOTEPHBIX CETEH, K.¢.-M.H. C.B. Anemun
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IIpnioxenne Nel k paGoueii mporpaMme M COUHUIIIMHBI
«[TapasuienbHOE U pacnpeeseHHOe IPOrpaMMHUPOBaAHUE»
®oH] OLIEHOYHBIX CPeICTB
A1 IPOBE/IeHNsl TeKylleil M NPOMe:KYyTOYHOI aTTeCcTallMi CTYAeHTOB
10 JMCHHUIIHHE

1. TunoBble KOHTPOJIbHBIE 32/1aHUSI WJIN UHbIE MATEPHAJIbl, HE00X0AUMbIE 1JI5l OLEeHKHU
3HAHMIA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPaAKTEePU3YIOIIHUX 3TANbI
dopMupoBanusi KOMIIETEHIM I

1.1. KoHTpoJbHBbIE 32/1aHUS M HHbIE MATEPHUAJIbI, HCIOJIb3yeMble B poLecce TeKyIei
aTTrecTaluu

33)13]-[1/[5[ JJIS1 CAMOCTOATEIbHOM paﬁoTbI

3aoanusa no Pazdeny 2. BeruucaurenbHblil kinactep. APl 11 ynpaBieHust moTokamu, ux
CHHXPOHH3AIMHU U MIanupoBanus Pthreads.

Hanucate mnporpamMmy 4YMCICHHOTO HWHTEIPUPOBaHMsS (YHKLIMU Ha OTpe3Ke ¢
UCTIONBb30BaHueM TexHonoruid Pthreads. DyHKIMs, OTPE30K MHTETPUPOBAHHS M KOJIHMYECTBO
IIOTOKOB BBIUYMCJICHUH 3aJal0TCS MHANBUYAJIBHO.

[TocTpouTts rpaduK 3aBUCUMOCTH CKOPOCTH MOJICUETa MHTETPaia OT KOJHMYECTBA TIOTOKOB.

JlanHyr0 3ajady pemiarb B Iape €O CTYAEHTOM-OAHOIPYNIHUKOM. CaMOCTOSATENbHO
pa3nenuTh paboTy U MOATOTOBUTH YCTHBIM OTYET O IIPOJIEIaHHOM padoTe.

Kpurepun onienuBast:

Ouenka Kpurepuit

3a4TEeHO IIK-1:

Hanucana mporpamma Ha si3bike C++ YHUCIEHHOTO MHTETPUPOBAHUS (PYHKIINH
Ha OTpEe3Ke ¢ UCTOoJIb30BaHMEM TexHoJoruii Pthreads, mporpamma
KOMIWJIUPYETCs 63 OMIMOOK U MPEIyNPEeXIeHUN Ha BBIYUCIUTEIHHOM
KJIacTepe, B pe3yJibTare paboThl MPOrpaMMbl BBIAAIOTCS KOPPEKTHHIE JaHHBIE.
[IpoBeneH KOMIUIEKC BEIYMCICHHH C UCTIOIb30BAHMEM HATMCAHHOM MPOrpaMMBl,
MOCTpOEH TpadUK 3aBUCUMOCTH CKOPOCTH TOJICYeTa MHTETpasa OT KOJUYeCTBa
MIOTOKOB, C/I€JIaHbl KOPPEKTHBIE BHIBOJBI O 3aBUCUMOCTH KOJI-BA IOTOKOB Ha
CKOpOCTb BBIITOJTHCHU A BBI‘~IPICJ'I€HI/II7L

ITK-1:

3amaua pemianack B rmape co CTyJASHTOM OJHOTpynnHUKOM. PaboTa moneneHa
BHYTPH Mapbl NPOMOPLHOHATIBHO, IOJTOTOBJIEH YCTHBIN OTYET.

nezaureno |IIK-1:

[Iporpamma He HanMcaHa WM HATMCaHA HEKOPPEKTHAs Iporpamma.

He npoBenen KoMILIEKC BRIYUCIEHUHN, HE TIOCTPOEH TIpaduK 3aBUCHUMOCTH
CKOPOCTH TMOJICYETa UHTETpaJIa OT KOJIMYECTBA TOTOKOB

I1K-1:

He noarorosnieH oTyer.

3aoanusa no Pasoeny 3. Texnonorus nporpamMmmupoBanus OpenMP.

Hanucats nporpammy unciaeHHOro peuieHus 1uddepeHnaaIbHOr0 YpaBHEHHSI B YaCTHBIX
IIPOU3BOJHBIX C HUCIOJIb30BaHuEM TexHosoruii OpenMP. YpaBHeHue, HadalbHblE U TPAaHUYHbIE
yCIIOBUS, a TAK)KE KOJIMYECTBO MOTOKOB BHIUHUCIICHUH 3a/1at0TCS HHANBUAYAIBHO.

IToctpouth rpauk 3aBUCUMOCTH CKOPOCTH YHCJIEHHOTO pELIeHHS OT KOJIMYEeCTBa
MIOTOKOB.
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JlanHyr0 3ajady pemarb B Iape CO CTYAEHTOM-OAHOIPYNIHUKOM. CaMOCTOSATENbHO
pas3zaenuTs paboTy U MOATOTOBUTH YCTHBINM OTYET O MIPOAETIaHHOM padorTe.
Kpurepuu oneHuBanus:

Ouenka Kpurepunit

3aureno  |IIK-1:

Hanucana mporpamma Ha si3bike C++ UHCIEHHOTO pelIeHUs
muddepeHIaTFHOTO YPABHEHHSI B YACTHBIX MPOU3BOIHBIX C UCTIOIH30BAHHEM
texHosioruit OpenMP, mporpamma koMnuaupyercs 6e3 ormmodoK u
MpeIyNpeKICHUN Ha BEIYUCIUTEIHFHOM KIIACTepe, B pe3ysibTaTre paboTh
MIpOrpamMMbl BBIJIAIOTCSI KOPPEKTHBIC JIAHHEBIE.

[TpoBeneH KOMILIEKC BEIYUCICHHUH ¢ MCIOJIB30BaHUEM HAMMCAHHOM MPOTrpaMMmbl,
MOCTPOCH TpaduK 3aBUCHIMOCTU CKOPOCTH YUCIIEHHOTO PEIICHUS OT
KOJIMYECTBA MIOTOKOB, CIEIaHbl KOPPEKTHBIE BBIBOJIBI O 3aBUCUMOCTH KOJI-Ba
MMOTOKOB Ha CKOPOCTh BBITTOJIHCHHS BHIUUCIICHUH.

ITK-1:

3ajaya pelangach B 1ape co CTYJAEHTOM OJHOTPYIIHUKOM. PaboTa noaenena
BHYTPH Tapbl NPOMOPIHOHATBHO, IOJATOTOBIIEH YCTHBIN OTUET.

neszaureno |IIK-1:

[Iporpamma He HamMcaHa WM HAITMCaHA HEKOPPEKTHAs IIporpamMma.

He npoBeneH koMIuIeKc BEIYUCICHHH, HE TOCTPOEH rpaduK 3aBUCUMOCTH
CKOPOCTH YHCJICHHOTO PEIICHUS OT KOJIMYECTBA IIOTOKOB

IIK-1:

He nmoarorosieH oTuer.

3aoanus no Paszoeny 4. Texnonorus nporpammuponanus MPIL.

Hanwmcats nporpamMmy 4nciieHHOTO petieHus auhdepeHInarIbHOTr0 ypaBHEHUS B YaCTHBIX
NPOM3BOJIHBIX C HCIOJIb30BaHMEeM TexHoiorud MPIL. YpaBHeHue, HayalbHble W T'paHUUYHBIE
YCIIOBHS, @ TAK)KE KOJMUYECTBO TIOTOKOB BBIYUCIICHHUH 33aJaf0TCSI MHANBHYaTbHO.

IToctpouth rpauk 3aBUCUMOCTH CKOPOCTH YHCJIEHHOTO pELICHHs OT KOJINYeCTBa
MIOTOKOB.

JlaHHyl0 3ajjadyy pemarb B Mape CO CTYACHTOM-OJHOTPYHNIMHUKOM. CaMOCTOSITEIbHO
pazzenuTh paboTy U MOJATOTOBUTH YCTHBIN OTYET O MPOAETaHHON padoTe.

Kputepuu onieHuBaHus:

Onenka Kpurepnii

3auyteHo  |IIK-1:

Hanucana nporpaMma Ha si3pike C++ UHCIIEHHOTO peleHUs

b depeHIMaTBFHOTO YPAaBHEHHSI B YACTHBIX MPOU3BOIHBIX C UCIIOIb30BAaHHEM
texHosoruit MPI, nporpamma xomnumupyercst 6e3 omuboK 1 MpeynpeskaeHui
Ha BBIYUCIIUTEIBHOM KJIaCTepeE, B pe3yibTare padoThl IPOrpaMMbl BHIAAIOTCS
KOPPEKTHBIE TaHHBIE.

[IpoBeneH KOMIUIEKC BEIYMCIIEHUN C HCIIOJIb30BAHNEM HAITMCAHHOM MPOTPaMMBI,
MOCTPOEH TpaduK 3aBUCUMOCTH CKOPOCTH YHCIIEHHOTO PEIIEHUs OT
KOJIMYECTBA IIOTOKOB, CJI€JaHbl KOPPEKTHBIE BBIBOJIBI O 3aBUCHMOCTH KOJI-Ba
IIOTOKOB Ha CKOPOCTB BBIITOJIHEHNS BBIUHACIICHUN.

ITK-1:

3anaua peraigach B Hape co CTYI€HTOM OJHOIpyNIHUKOM. PaboTa monenena
BHYTPH Mapbl IPONOPLHOHAIBHO, IOATOTOBJIEH YCTHBIN OTYET.

gezaureHo |[IK-1:
[TporpaMMa He HaNKMCcaHa WK HAaITMCaHa HEKOPPEKTHAS MPOrpaMMa.

DA



He npoBenen koMIuiekc BEIYUCICHHM, HE TOCTPOEH rpaduK 3aBUCUMOCTH
CKOPOCTH YUCJICHHOI'O pCHICHUA OT KOJIMYCCTBA IIOTOKOB

IIK-1:

He IIOATOTOBJICH OTYCT.

3aoanus no Pazoeny 5. BBenenue B rexnosoruto CUDA.

Hanucath nporpamMmy 4nciIeHHOTO penieHus TuddepeHInaTIbHOTO YPAaBHEHHS B YACTHBIX
MPOU3BOAHBIX C HUCMHOJIb30BaHUEM TexHojoruii CUDA. YpaBHeHue, HaYaJIbHbIE U T'PAHUYHBIE
YCIJIOBHSI, & TAK)KE KOJIMYECTBO OTOKOB BBIUMCICHUHN 3a/1aI0TCSI MHANBUYAJIBHO.

[TocTtpouths rpaduk 3aBUCHMOCTH CKOPOCTH YHCIICHHOTO pEHICHUs OT KOJIMYeCTBa
IMOTOKOB.

JlanHyro 3amady pemiatb B Mape €O CTYIASHTOM-OJHOTpyHNImHUKOM. CaMOCTOSTEIhLHO
pa3nenuTh paboTy U MOATOTOBUTH YCTHBIM OTYET O MPOJICTAaHHOMN padoTe.

Kpurepuu ornenuBas:

Ouenka Kpurepuit

3a4TCHO I1K-1:

Hanucana nporpamma Ha si3bike C++ YUCIEHHOTO PEIICHUS

i HepeHIMATEHOTO YPABHEHHSI B YaCTHBIX IPOU3BOIHBIX C UCIIOIH30BAHHEM
texHosnoruit CUDA, nporpamma koMnuiaupyercs 0e3 omuook u
MPEAYNPEXKACHUN Ha BBIYUCIUTEIILHOM KJIacTepe, B Pe3yJibTare paboTh
MIPOTPAMMBI BBIIAIOTCS KOPPEKTHBIC TAHHBIE.

[IpoBenieH KOMILUIEKC BBIYMCIIEHUM C HCIIOJIb30BAHUEM HATMCAHHOW MPOrPaMMBI,
MOCTPOEH TpadHK 3aBUCUMOCTH CKOPOCTH YHCIICHHOT'O PEIICHHS OT
KOJINYECTBA TOTOKOB, CJI€JIaHbl KOPPEKTHBIE BBIBOBI O 3aBUCUMOCTH KOJI-Ba
IIOTOKOB Ha CKOPOCTH BBINIOJIHEHHS BBIYUCIICHUMN.

ITK-1:

3amaua pemanach B rmape co CTyJASHTOM OJHOTpynnHUKOM. PaGoTa monenena
BHYTPH Iapbl TPONOPLMOHAIBHO, IIOJATOTOBJIEH YCTHBIN OTUYET.

nezaureno |IIK-1:

[Iporpamma He HanMcaHa WM HATMCaHA HEKOPPEKTHAas mporpamma.

He npoBeneH koMIieke BEIUMCIEHH, HE TOCTPOEH rpapuK 3aBUCUMOCTH
CKOPOCTH YHCJIEHHOTO PELIEHUs OT KOJIMYECTBA TOTOKOB

I1K-1:

He mmoarorosiieH oT4eT.

Chnucok 3agaHuil K 3a4eTy

3adeT BBICTABIISIETCS IO peE3yJibTaTaM BBIMOJHEHHUS 3aJlaHUM JJI1 CaMOCTOSITEIbHOMN
paboThI U KPaTKOro codbeceJoOBaHMsI CO CTYACHTOM TOCIe UX TPOBEPKHU.
[TokazaTenu u KpUTEPUU, UCTIOJIb3YEMbIE NTPU BHICTABJICHUU OIIEHKHU:

Ouenka Kpurepuu [ITkana oueHnBaHUs

DA



3aureHo |IIK-1 ITomyuyeHsl OLIEHKA «3a4TEHO» 3a

3HaTh:! BBIIIOJIHEHHE BCEX YEThIPEX 3a7aHuM s
— apXWUTEKTypy HapajyIeNIbHBIX  |CaMOCTOSTENLHONU PabOThI

BBIUUCIIUTENIBHBIX CUCTEM;

YMers:

— pa3buBaTh IporpaMMy Ha
HE3aBHCHUMBIE IPOLIECCHI ;

Brnaners HaBbIKamMu:

— pa3paboTKH Mporpamm c
HCIIOJIb30BAaHUEM TEXHOJIOTUI
HapajebHOro
nporpammupoBanus OpenMP, MPI
u CUDA.

HE3a4TCHO He MOJIYYCHBI XOTA OBl OJIHOM OIICHKU
«3a4YTCHO» 3a OAHO U3 YCTBIPEX 3aJIaHuMN
JJIA CaMOCTOSITEILHOMN pa6OTBI

TecT AJ151 CAMONPOBEPKH 10 Pe3yAbTATAM 0CBOCHHUS TUCHHILTHHbI
(komnerennus ITK-1)

1. {iisi ruOpPUAHOTO BHIYMCJIANTEIBHOI0 KJIACTEPA OTJINYUTEIbHOH YepTOH SABJISETCS:

A) Beiuucienus Ha CPU

b) Beruucnenus na GPU

B) Bbruncnenus na CPU u GPU coBmecTHO

') HU 0JTHO U3 BBIIIETIEPEUNCICHHBIX

2. Kakoii komaHI0ii 3ajaeTcsi orpaHH4YeHHe PeCcypcoB IpPH 3amycke NPOrpaMMbl Ha
BbIYHMCJIUTEIbHOM KJacTepe (Slurm):

A) make

b) gt+

B) srun

I') H1 OAHO U3 BBILLIETIEPEUYHUCIEHHBIX

3. O0MeH JaHHBIMH MeEXKIY NMPoOLeccaMH, BbINMOJIHSIOIHUMUCH B COOCTBEHHOM aJpecHOM
NPOCTPAHCTBE, IPOMUCXOAUT C MOMOIIBIO ONepaliii MPUeMa U MOChIIKH COO0IeHnii?

A) na

b) ner

4. YpalleHHBIH J0CTYNl K BBIYMCIUTEIbHOMY KJIACTEPY /Jisl BBINOJHEHHUS KOMAH/
ONEPAIMOHHOM CHCTEMBbI MOKHO IOJYYUTD 110 MPOTOKOJIY:

A) ssh

B) pop3

B) imap

') rdp

Bomnpoc Ne Hpagf}:fbm

1 B
2 B
3 b
4 AT

DA



TecT 1J15l CAMONIPOBEPKH IO Pe3yIbTATaAM 0CBOEHUS TUCHHILTHHbI
(komnerenmus ITK-1)

1. I mapajsiebHON POrpaMMbl, HAMMCAHHOM C MCIIO0Jb30BaHUeM TexHos1oruu OpenMP
XapaKTepPHO:

A) COCTOUT U3 MOCIEAOBATEIbHBIX U MapaJICIbHBIX CEKIIUM.

b) B HauanpHBIE MOMEHT BPEMEHHU CO3JAE€TCs IVIaBHAS HUTh, BBIIOJHSIONIAS [10CIIEA0BATEIbHbIE
CEKLIUU IPOrPaMMBI.

B) npu Bxojie B napaienbHy0 CeKLUIo BelnoyHsAeTcs onepauus fork, mopoxxnaromas cemeiictBo
Hutel. Kaxnas HUTh MMeeT CBOM YHUKAaJIbHBIM YMCIOBOW HACHTU(UKATOp (TIaBHOM HHUTH
cootBercTByeT 0). [Ipu pacnapaiienuBaHuy LMKIOB BCE MapajliebHble HUTH HCIIOJIHSIOT OJUH
Ko/1. B o01mmem ciyyae HUTH MOTYT UCTIOJHATH pa3INuHbIe (ParMeHThI KO/A.

[') mpu BbIXOZE W3 NapalIeNbHOW CEKIMU BBIIOJHAETCA oOlepanus join. 3aBepliaercs
BBIINIOJIHEHUE BCEX HUTEW, KPOME TJIaBHOM.

2. Kakue nupektussl ectb B OpenMP?

A) #pragma omp

B) #pragma omp parallel

B) #pragma omp for

I') #pragma omp while

3. B OpenMP Het cieayommx THIIOB CHHXPOHU3ALMHU

A) barrier

b) atomic

B) domain

I') master

) ordered

E) flush

K) sort

3) critical

4. C noMomib10 BbI30Ba (PYHKIIUM

(void) omp_set_num_threads(int num_threads)

MO’KHO

A) 3a7aTh KOJMYECTBO MOTOKOB B 00JIaCTH NapaslieIbHbIX BRIYUCIECHUN

b) onpenenuts 3Hauenne nepemennoi okpyxxenuss OMP_NUM THREADS

5. Kakue u3 nonsituii He oTHocATCA K TexHosiorum Nvidia Cuda

A) #pragma omp

b) host

B) kernel

I') device

6. Kakue u3 cnenupukaropoB pynkuuii B Cuda He MOryT ObITh MCIIOJIL30BAHBI BMECTE

A) __host__u __device__

b) global _wu_ host

7. Ans Bpiaejenns namatu Ha GPU MoskHO ucnoJib30BaTh GyHKINU

A) cudaMalloc

b) cudaMallocPitch

B) cudaNew

I') cudaFree

8. ®ynkuusa cudaMemcepy ucnoab3yercst AJs

A) xonupoBanus namstu Mexay CPU u GPU

b) xonupoBaHus MaMsATH MEX/Ty BEIUMCIUTENILHBIMU y3JIaMH KJlacTepa

DA



B) xonupoBanus namsaTu Mexay pazianuabivu CPU
9. OqHMM U3 pacnpoOCTPAHEHHBIX CPEICTB Pa3padoTKM MPOrpaMM, OCHOBAHHBIX HA MOJIeJIN
o0MeHa co00IIeHUsIMH, SIBJISETCS:

A) POSIX Threads
b) OpenMP

B) mo6as peamuzamus MPI
10. Hebs1oxkupyrommii 00MeH 1M0o3BOJISICT:
A) TIOBBICUTB TIPOM3BOIUTENBHOCTh MAPAIIENLHON POrPAMMBI

b) noBeicuts HanexHOCTH NIEpenaun coodIIEHHI

B) noseicuts npenckasyemMocTs noBeneHUs IPOrPaMMBbI

11. Hoanporpamma MPI_Bcast:

A) nepechbiaeT BceM OCTANBHBIM MPOLECCaM Pa3HbIE PParMeHThI TaHHbIX

E) NnepeChbUIacCT OAHY U TY KE€ MOPHUIO JaHHBIX BCEM OCTAJIbHBIM MpOoLECCaM

B) BbimonuseT onepanunio 4acTHYHOTO NpHUBENEHHS

12. Bropoii 3Tan BbINOJHEeHNs] HEOJOKUPYIOLIEro 00MeHa ITO:

A) coznanme Gydpepa oOMeHa

B) nposepka BbinonHenus oomMeHa
B) nposepka nocrymnoctu 6ydepa oomena

Bomnpoc Neo Hpa:fg:fbm Bomnpoc Neo Hpagfg;HHH Bomnpoc Neo Hpagf;l;THHH
1 A, B, B, T 5 A 9 B
2 A,Bb,B 6 b 10 A
3 B, XK 7 A, b 11 b
4 Ab 8 A 12 b
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2. Ilepeyenb KOMIETEHIHI, 3TaNbl HX (POPMUPOBAHUS, ONIMCAHUE NTOKA3ATeNIel 1
KPHTepHeB OLICHUBAHUA KOMIIETEHIMI HA Pa3JIMYHbIX dTanax ux ¢popmMmupoBanus,
ONMCaHUe LWIKAJIbI OLCeHUBAHUSA

2.1. llIkaya oueHuBaHus ¢hopMHUPOBAHHOCTH KOMIIETEHIM U ee ONMcaHHe

OnenuBanue YpoBHA C(HOPMHPOBAHHOCTH KOMIICTCHIIMA B TMPOILECCE OCBOCHUS
JUCIATUTMHBI OCYIIIECTBIISICTCS 10 CICIYIONIEH TPEXypOBHEBOH HIKaJIE:

Ilopozoswiii yposens - MpEANonaraeT OTPaKEHNUE TEX 0XKHUIAEMbIX PE3yIbTaTOB, KOTOPHIE
OTPENIESAI0T MUHUMAJIBHBI HA0Op 3HAHWUW M (WJIM) YMEHUW M (WJIM) HAaBBIKOB, MOJYYCHHBIX
CTYJICHTOM B PE€3YJIbTaTe OCBOCHUS TUCIUILIUHEL. [10pOTOBEIil YPOBEHD SIBISIETCS 00sI3aTEIIEHBIM
YPOBHEM JIJIsl CTY/IEHTa K MOMEHTY 3aBEpIIICHUS] KM OCBOCHHS JJAHHOM TUCIIATUIMHEL.

IIpoosunymutii ypogens - IpeANonaraeT cnocoOHOCTh CTYACHTa MCIOJIb30BaTh 3HAHUS,
YMEHUSI, HABBIKK M (WJIM) OTBIT JCATEIBHOCTH, TIOJTYYCHHBIC NPH OCBOCHUHW JIUCUUIUIMHBI, JUIS
perienus mpodeccunoHanbHbIX 3a1a4. [[poBUHYTHII YPOBEHb MPEBOCXOANT MTOPOTOBLIA YPOBEHB
10 HECKOJIbKUM CYILIECTBCHHBIM MTPU3HAKAM.

Buicokuii  yposens - mpeAmnonaraeT crnocoOHOCTh CTYAEHTa HCIOJIb30BATh ITOTCHIUAI
WHTETPUPOBAHHBIX 3HAHUI, YMEHUH, HABBIKOB U (WJIM) ONBITA JNEATEIbHOCTH, OJYYCHHBIX TPU
OCBOCHUW JHCIUIUIMHBI, JJIS TBOPYECKOIO peIIeHUs NPO(EeCCHOHATBHBIX 3a1ad |
CaMOCTOSITEIILHOTO TIOMCKA HOBBIX MOJXOJOB B HMX PEIICHUH IyTeM KOMOMHUPOBaHHS U
WCIIOJIb30BAaHUsI HM3BECTHBIX CIIOCOOOB PEMICHUS MPUMEHUTEIIEHO K KOHKPETHBIM YCIIOBHSIM.
Bbicokuii ypoBeHb IPEBOCXOAMUT TIOPOTOBBIN YPOBEHB 110 BCEM CYIIECTBEHHBIM IIPU3HAKAM.

DA



2.2. [lepeyeHb KOMIIETEHIM, 3TANbI UX ()OPMHUPOBAHHS, ONIMCAHME NOKA3ATe/Ieil U KPUTEPHEeB OLEHNBAHUA KOMIIETEHIUI HA Pa3JIMYHbIX

Tanax ux popmMupoBaHus

Jdranbl Ilkana u KpUTEPUM OLEHNBAHUS KOMIIETEHIUI
Ko opMHu- Ha Pa3JIMYHBIX 3TANaxX uX GOpMHUPOBAHUS
! ®opma bop IMoka3arenu P (bopmup
KOMIIe- poBaHus
KOHTPOJIs OLlCHUBAHMS =
TEeHUHH (Ne Temb1 IToporoBbIiii . .
IIpoaBMHYTHI YPOBEHb Brbicokuii ypoBeHb
(pasaeJia) YPOBEHb
OobmenpodgeccuoHaTbHbIE KOMIIETEHIMU
3HaTh: 3HaTb  OCHOBBI Benenue paboTsl Benenue pabotel Haj
— OCHOBHBIE KOJIJICKTUBHOM HaJ KOJUICKTUBHBIM
KOJUJIEKTUBHOU paboThI HaJ KOJUIEKTUBHBIM IIPOEKTOM B KayecTBE
paboThI; MIPOEKTOM B MIPOEKTOM B aupepa B cdepe
YMers: ctepe ctepe napajuieabHbIX u
CamocrosiTenbHas bep bep p
aGoTa o — TOJIPAHTHO napajuieIbHbIX | napajieIbHbIX U pacrpeeeHHbIX
nk-1 |P asrenam 2-5 1-5 OTHOCHUTCSA K pacrnpeneneHHbIX pacnpeieIeHHbIX BBIYHCIICHUN
gaqu ' COIIMAITbHBIM BBIYMCIICHUH BBIYMCIICHUH
’ pasn4usM;
Bianets HaBbIKaMu:
— KyIbTypHOH
npo¢eCCHOHAIIbH

Ol peun




3. MeToauyecKkue peKOMeHalNU MPENoIaBaTe/I0 M0 MPoleIype OleHUBAHUS 3HAHUIA,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI

¢dopMupoBaHus KOMIIETEHIM I

[enpro mporienypsl OLICHUBAHUS SIBJISICTCS OMPE/IEICHUE CTCTICHH OBJIAJICHHS CTYACHTOM
OXXKUJAEMBIMU pPE3yJabTaTaMH OOY4YCHHs (3HAHHSIMH, YMCHHSIMH, HaBBIKAMHU U (WJIH) OIBITOM
JIeATEITLHOCTH ).

[Ipouenypa omeHMBaHMS CTETICHW OBJAJCHUS CTYICHTOM OXXHIACMBIMU PE3yJIbTaTaMU
00yYEeHUS OCYIIECTBIISETCS C ITOMOIIBI0 METOMYECKUX MAaTepPHaJIOB, MPEACTABICHHBIX B pa3ciie
«TuroBbIe KOHTPOJIBHBIE 33/IaHUs WJIM MHBIE MAaTepUaIbl, HEOOXOIUMBIC I OLICHKH 3HAHWHU,
YMEHUM, HABBHIKOB U (WJIM) ONBITA JNEATEIBHOCTH, XapaKTePU3YIOIIUX ATanbl (opMUpOBaHUS
KOMIICTCHITHI)Y

3.1 KpnTepml OLCHUBAHHUA CTCIICHU OBJAACHUA SHAHUAMMU, YMCHUAMU, HABbIKAMU U
(I/I.]'[I/I) ONIBITOM JA€ATECJIBHOCTH, ONIPEACIAIOIIINEC YPOBHHA C(l)OpMHpOBaHHOCTI/I KOMIIeTeHIii

[Toporosslii ypoBeHb (00IIHE XapaKTEPUCTHKH):

[]
[

BJIa/ICHHE OCHOBHBIM 00bEMOM 3HAHU 110 IPOrpaMMe JTUCLUILIMHBI;

3HaHUE OCHOBHOM TEPMMHOJIOTUM JaHHOM OOJaCTH 3HAaHUM, CTUIMCTUYECKU
IpaMOTHOE, JIOTMYECKHU MPAaBUIbHOE M3JI0KEHHE OTBETa Ha BOIpPOCH 0e3
CYIIECTBEHHBIX OINOOK;

BJIAJICHUE UHCTPYMEHTApUEM AUCLUIUIMHBI, YMEHHUE €0 UCIO0JIb30BATh B PELICHUU
CTaHJApTHBIX (TUIIOBBIX) 3aj1ay;

CTIIOCOOHOCTh CaMOCTOSATENBHO MPUMEHSTh TUIIOBBIE PEIICHUSI B paMKax padoueit
IIPOrpaMMBbI IHACLUIUIMHBI;

YCBOCHHE OCHOBHOW JIUTEPATYphl, PEKOMEHIOBAHHON pabodell mporpamMmoi
JUCLIUILINHBL;

3HaHUe 0a30BBIX TEOPUH, KOHIIETIINI 1 HAIPABJICHUH 10 N3y4aeMOl TUCIHILIIHHE;
caMocTosiTeNIbHas paboTa Ha NPAKTUYECKMX U Ja0OpaTOPHBIX 3aHATHUSAX,
MEPUONYECKOE YyYacTU€ B TPYMIOBBIX OOCYXIEHMSX, NOCTaTOUHBIN ypOBEHb
KYJbTYpBI UCIIOJIHEHHUS 3aJaHUM.

[IpoaBuHyTHII ypoBeHb (0OIIME XapaKTEPUCTHKN):

[

[

[

JOCTaTOYHO TIOJIHBIE U CHUCTEMAaTH3UpPOBAHHbIE 3HAHUSA B O0BEME MPOrpaMMBbl
JTUCIUIINHBL,

UCMOJb30BAHUE  OCHOBHOM  TEpMHUHOJOIMHM  JaHHOM  oONacTH  3HAHWM,
CTWJIIMCTUYECKH TPaMOTHOE, JIOTMYECKH MPAaBWIBHOE H3JI0)KEHHE OTBETa Ha
BOIIPOCHI, YMEHHUE JEJIaTh BBIBOJBI;

BJIa/ICHUE UHCTPYMEHTAPUEM TUCIUIUINHBI, YMEHHUE €TI0 HCI0Ib30BaTh B PELLICHUU
y4eOHBIX M MPO(eCCHOHANBHBIX 3a]1a4;

CIIOCOOHOCTh CaMOCTOSITENIBHO pellaTh CIOXHBIE 3a7auu (MIpoOJIeMbl) B paMKax
paboueil mporpaMMbl AUCHUIUINHBL;

YCBOECHHME OCHOBHOM U TOTIOJIHUTEIBHON JIUTEPATYpPbl, PEKOMEHI0BaHHOU paboueit
IIPOrpaMMOM TUCHUIUIVHBI;

YMEHHE OPUEHTUPOBATHCSA B 0A30BBIX TEOPUAX, KOHUEHIUAX U HAMPABICHUAX 110
M3y4aeMOH IUCLUIUIMHE U JaBaThb UM CPaBHUTEIBHYIO OLIEHKY;

camocCTosITeNIbHasl padoTa Ha MPaKTUYECKUX U TAOOPATOPHBIX 3aHATHUAX, YUaCTHE B
IPYIIOBBIX 00CYKACHUSAX, BEICOKUN YPOBEHb KYJIbTYPbI HCIIOJHEHHS 33 JaHUM.

Bricokuil ypoBeHb (001111e XapaKTepUCTHKN):

[

[

CUCTCMATU3UPOBAHHBLIC, PJIY60KI/IC U TIIOJIHBIC 3HAaHHA 110 BCCM pas3aciiam
JUCHHUITIIINHBI,

TOYHOC UCIIOJIb30BAHUC TCPMUHOJIOTHUN HaHHOﬁ o0ractu 3HaHPII>i, CTHUIUCTHYCCKHU
rpaMOTHOEC, JIOTUYCCKH IPaBUIIBHOC H3JIOKCHHUE OTBETA Ha BOIIPOCHI, YMCHUC
AC1aTh 000CHOBaHHEIE BBIBOJbI,



(] Oe3ympeyHOe BIQJACHWE HMHCTPYMEHTapUeM JUCHHUIUIMHBI, YMEHUE €ro
HCIOJIb30BaTh B [IOCTAHOBKE M PELIEHUH HaYYHBIX M PO(ECCHOHAIBHBIX 3aa4;

(1 cnocoOHOCTh CaMOCTOATENBHO U TBOPYECKH PEIIATh CIOXKHBIE 3a1a4l (TIPOOIEeMBbI)
B paMKax pabouell mporpaMmsbl AUCHUILINHBL;

(1 momHOe M TiIyOOKOE YCBOCHHME OCHOBHOH M JOMOJHHUTEIBHON IHUTEpaTyphl,
PEKOMEHI0BaHHOM pabodel IporpaMMoM JUCLUIUIMHEL,

[J yMEHHE OPUEHTHUPOBATHCS B OCHOBHBIX TEOPUSAX, KOHILECIIUAX U HAIIPABICHUAX 110
M3Yy4aeMOH IHUCLUILIMHE U JaBaThb UM KPUTUYECKYIO OLIEHKY;

[] akTUBHAs CaMOCTOSITEIbHAsA padoTa Ha MPAKTHUYECKUX U JIAOOPATOPHBIX 3aHATHUSX,
TBOPYECKOE Y4acTHE B TPYIIOBBIX OOCYXIEHHSX, BBICOKMHA YPOBEHb KYJIbTYPHI
WCIIOJTHEHUS 3aJIaHUM.

3.2 Onucanue mpoueaypbl BbICTABJIEHUS OLEHKH

B 3aBucumocTH OT YpOBHSI COPMHPOBAHHOCTH KaKJOW KOMIIETEHIIMHM MO OKOHYaHWUU
OCBOEHUS JIUCLUIIIMHBI CTYACHTY BBICTABIISIETCA OLICHKA. [JId AMCLMIIINH, N3Yy4aeMbIX B TEUEHUE
HECKOJIBKMX CEMECTPOB, OLIEHKA MOKET BBICTABIIATHCS HE TOJBKO [0 OKOHYAHHUH €€ OCBOCHMS, HO
U B IPOMEXYTOYHBIX ceMecTpax. Buj onieHkH («3a4TeHO», «HE3aYTEeHO») onpeaensiercs pabouen
IPOrpaMMOM TUCHUIUIMHBI B COOTBETCTBUHU C YYEOHBIM IJIAHOM.

O1eHKka «3aueT» BBICTaBIISIETCS CTYJIEHTY, Y KOTOPOro Kax/1as KOMIETEHIHS (IIOJTHOCTbIO
WIN YaCTUYHO (hopMHpyeMast JaHHOU TUCIUILIMHON ) chopMUpOBaHa HE HUKE, YEM Ha TIOPOTOBOM
YPOBHE.

OneHka «He3aYTeHO» BBICTABISIETCS CTYJEHTY, Y KOTOPOro XOTs Obl OJJHA KOMIIETEHIIHS
(MOJIHOCTBIO WIIM YACTUYHO (pOopMHUpYyeMasi JaHHOW JUCLHUIUIMHON) COPMHUPOBAHA HIKE, YEM Ha
IIOPOrOBOM YPOBHE.



IIpnioxenne Ne2 k paGoueil mporpaMme M CHUMILJIMHbBI
«[TapauienbHoe U pacnpeesieHHOe IPOrpaMMUpPOBaHUE»

MeToauuecKkue YKazaHusl 1Jisl CTYACHTOB 110 OCBOCHUIO JTUCHHUIIJIMHBI

OcHoBHOH (popmoii H3I0KEeHHs yueOHOro MaTtepuaa o nucuuiuinnae «llapamiensHoe u
pacnpeiesIeHHOE IPOrPaMMUPOBAHUE) SIBJIIOTCS JIEKLUU U IPAKTUUYECKUE 3aHATUSL. DTO CBA3aHO
C TeM, YTO B OCHOBE YMTAEMOr0 Kypca JISKUT OCOObIH MaTeMaTHMYECKU ammapar, ¢ MOMOIIbIO
KOTOpPOr0 pEeIalTcs JOBOJBHO CIIOXKHBIE M IpoMo3akue 3anaud. [lo OOoJIBIIMHCTBY TeM
MPElyCMOTPEHBI MPAKTUUYECKHE 3aHATHUS, HA KOTOPBIX MPOUCXOIUT 3aKPEIICHUE JEKIIHOHHOTO
MarepHaia myTeM MPUMEHEHHs ero K KOHKPETHBIM 3a/1a4aM M 0TPa0OTKA MPAKTUIECKUX HABBIKOB
IPOrPaMMHUPOBAHUS.

Bosbioe BHUMaHME TOJIKHO OBITH Y/IEJIEHO BBIITOJHEHHIO JOMAIIHEH paboThl. B kauecTBe
3aJJaHUM JJIs CaMOCTOSITENIbHOM paboThl IoMa CTy/€HTaM IpejiaraloTcs 3a/1adu, aHaJOTUYHbIE
pa300paHHBIM Ha JIEKUUAX U MPAKTUYECKUX 3aHATUSAX WJIM HEMHOrO 0o0Jiee CIO0XKHbIE, KOTOPbIE
ABIIAIOTCS PE3YIbTATOM 00BEIMHEHHSI HECKOIBKUX 0a30BBIX 3a/1ad.

JUis mpoBEpKHM M KOHTPOJS YCBOEHHSI TEOPETUYECKOrO0 MaTepuasa, MPUOOPETEeHHBIX
MPAKTUYECKUX HABBIKOB PA0OTHI B TEUYEHHE OOYUYEHUS MPOBOMAATCS MEPONPUATHS TEKyIlen
aTTECTAIlNX B BUJIE CAMOCTOSITEIILHBIX padoT.

B KoHIIe n3y4eHus TUCIUILIMHBI CTYIEHTHI CAIOT 3a4eT. 3aueT BhICTABISAETCS IO UTOTaM
BBITTOJIHEHHS] CAMOCTOSATENBHBIX 33JaHUH U KPAaTKOTO COOECEI0BaHUS 110 €T0 PE3YIIbTaTaM.

OcBouTh BOMPOCHI, U3NIaraeMble B Ipoliecce u3ydeHus nuciuruiniel «llapannensnoe u
pacnpenesieHHOe MPOrpaMMHUPOBAHUEY» CAMOCTOSITENBHO CTYAEHTY JOCTATOYHO CIIOKHO. OTO
CBSI3aHO CO CJIOKHOCTBIO M3Y4aeMOro Marepualia, TpeOOBaHUSM K TEXHMYECKOMY OCHAIICHHIO
Kypca 1 6osbIIMM 00beMOM MaTepuaia Kypca. [loaromy nocemienue Bcex ayJJUTOPHBIX 3aHITUN
SBIISIETCS] COBEPILICHHO HEOOXOAUMBIM. be3 yIopHBIX U peryIspHbIX 3aHATUN B TEUEHUE CEMECTPa,
B TOM YHUCJIE CaMOCTOSITEIbHBIX, CAaThb 3a4€T 0 MTOraM H3Y4YEHMsI JUCLUUIUIMHBI CTYACHTY
JIOCTATOYHO CJIOKHO.

Y4eOHO-MeTOoAUYEeCKOE 00ecTieueHne CAMOCTOSITe/IbHON PadoThI CTY/ICHTOB M0 AUCHUILINHE

Jns caMoCTOSITENbHOW PabOThl OCOOEHHO PEKOMEHAYETCS HCMOIb30BaTh Yy4eOHYIO
JUTEpaTypy.

Taxke i mombopa y4yeOHOM JUTepaTypbl PEKOMEHIYETCS HCHOJIb30BATH LIMPOKHIMA
CIEKTP UHTEPHET-PECYPCOB:

1. DnexkTpoHHO-OMONIMOTEYHAsT cucTeMa «YHUBEpCUTEeTcKas Oubnmoreka online»
(www.biblioclub.ru ) - snektponnas OubOmHOTEKa, oOecreunBaromias JOCTYNl K Hauboiee
BOCTpeOOBAHHBIM MaTepHaIaM-NEePBOMCTOUHUKAM, Y4YeOHOM, HaydyHOW M XYH0KECTBEHHOH
JTUTEpAType BEIYIINX U3IATENBCTB (*perucrpaius B 3JIEKTPOHHONU OUOIMOTEKE — TOJIBKO B CETH
yHuBepcureta. [locne perucrpanuu padora ¢ cucteMoil BO3MOXKHA C JIIOOOH TOYKU JOCTyHa B
Internet.).

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

Lenpto co3manuss uHpopManuoHHOW cucrembl "ExauHoe OKHO — JocTyma K
obpazoBarenbHbIM pecypcam" (MC "Enunoe okHo ") sBisieTcst oOecrieueHre CBOOOIHOTO I0CTya
K MHTErpaJIbHOMY KaTaJloTy 00pa3oBaTeIbHBIX HHTEPHET-PECYPCOB U K 3JIEKTPOHHOM OnbiimoTeke
y4eO0HO-METOIMUECKIX MAaTepUaJIOB JIJIsi 001Iero u mpodecCHOHATBFHOTO 00pa30BaHuUs.

JUisi caMOoCTOATENBHOTO MOoJ00pa JuTepaTypbl B Oubimoreke Spl'Y pexkomenayercs
HCIIOJIb30BATh:!

1. Jluunenii  xabuner (http://lib.uniyar.ac.ru/opac/bk_login.php) naer Bo3MOXHOCTB
MOJTy9eHHUs on-line TOoCTyIa K CIUCKY BBIJJAHHON B aBTOMAaTU3WPOBAHHOM PEKUME JINTEPATYPHI,
IPOCMOTPA M KOMTUPOBAHMS JIEKTPOHHBIX BEPCUN U3JJaHUN COTPYIHUKOB YHUBEpcUTeTa (yuebd. u
METO/1. TOCOOUS, TEKCTHI JeKIUH | T.11.) s paboThl B «JInuyHOM KabnHeTe» He0OXOoaMMO 3aliTH


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

Ha caiit Hayunoit 6ubnunorexu Spl'VY ¢ mo0oii Touku, nMeromei JocTyn B Internet, B MyHKT MEHIO
«DNEKTPOHHBIN KaTaIOT; IPONTH MPOLIEAYPY aBTOPU3AINH, BHIOPAB BKIIAAKY «ABTOPH3AIHS», U
3aI0JIHUTH MPEICTABICHHBIE MOJIST HHPOPMAITUH.

2. DiekTpoHHas Oubnroreka yueOHbIX MaTepuanoB Apl'Y

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) coaepxxur 6Gonee 2500 moOIHBIX
TEKCTOB Y4YEOHBIX W y4EOHO-METOJUYECKHX MaTepPHaJOB II0 OCHOBHBIM H3Yy4aeMbIM
JUCUMIUIMHAM, W3JaHHBIX B YyHHBepcuTeTe. JlOCTYym B CETHM YyHHUBEpPCHUTETa, JIMOO TIO
JIOTUHY/TIapOJTIO.

3. DnekTpoHHas kapToTreka «KHUroobecneueHHOCThY

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpsiBaer yueGHBINH (GOHA
Hay4yHOil OmOimorexn Spl'Y, mpenoctaBiseT oONEepaTHBHYIO HH(GOPMAIMIO O COCTOSHUHU
KHUTOOOECTICYCHHOCTH JTUCIMILIMH OCHOBHOM W JIONIOJHUTEIBHOM JINTEPATYPOH, a TAKXKe IIHKIIA
JTUCLHUIUIMH 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

