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1. Iesin ocBOeHUSI AUCHUIIINHBI

Hensmn pucummueel - «[lapamiensHoe mporpaMMUpOBAaHUE»  SIBISIIOTCA  OCBOEHHUE
CTYJACHTAMH  TEXHOJOTHH  MapajieIbHOTO HPOTPaMMHUPOBAHMS, pa3dop  apXUTEKTYpbI
napajjiCJIbHBIX BBIYUCIIUTEIIBHBIX CUCTEM, O3HAKOMIICHHUC C INPUHOUIIAMU pacrnapalyICIMBaHUA

IIPOrpaMM, MOJTY4YEHHE HaBBIKOB ITPOIPaMMHUPOBAHUS C MCIIOJIb30BAaHUEM TexHosoruii OpenMP,
MPI, CUDA.

2. Mecto aucuunimabl B cTpykrype OIl 6akanaBpuara

Jucnunnuna «IlapamiensHoe MporpaMMHUPOBAaHHME» OTHOCHUTCS K BapHaTUBHOM 4YacTH
(mucruruinHa o BeIOOpY) Ol GakanaBpuara.

Jlnst ocBOeHHMS JAaHHOM JUCHMIUIMHOW CTYJIEHTBl JOJDKHBI 00Ja7aTh 3HAHUSMHU 110
MaTeMaTHKe M MH(OpMaTHKe, B T.4.. OCHOBBI IporpamMmupoBanus Ha si3pikax C w/mmm CH++,
QITOPUTMOB U CTPYKTYp HaHHBIX, airedpe, reoMeTpuu, auddepeHIranbHbIM yYpaBHEHUSIMH,
YPaBHEHHSAM B YAaCTHBIX IPOM3BOAHBIX M UHUCIEHHBIM METOJaM; a TaKXKe IPOSBIATH
HAaCTOWYMBOCTbD, IIEJIEYCTPEMIIEHHOCTh M MHULIMATUBY B Mpoliecce 00ydeHusl.

3. [Inanupyemble pe3yJbTaTbl OOy4YeHHsl 10 [JMCHMILIMHE, COOTHECEHHbIE C
IJIAHMPYeMbIMH pe3yabTaramu ocBoeHusi OIl 0akanaBpuara
[Tponecc u3ydeHus: NUCIMIIMHBI HAlpaBjieH Ha (JOPMHUPOBAHUE CIIEIYIOIUX HJIEMEHTOB
komneteHmii B coorserctBuu ¢ ®I'OC BO, OIl BO u mpuobpereHus cienyrommx 3HaHUH,
MEHMH, HABBIKOB U (MJIM) OTIBITA AEATEIbHOCTH:

®DopMupyemMasi KOMIIETEHI U HNupukatop nocTuxeHust Ilepeuenn
(xoa u (popMyJIMPOBKA) KOMIIeTeHIMH IUIAHUPYEMBIX Pe3yJabTaTOB
(xoa 1 popMyJIHPOBKA) o0y4eHust

IIpodeccnonanbHbIe KOMIIETEHIIUH

3HaTh:
— 00J1aCTH TPUMEHUMOCTH
napaaiCIbHBIX BBI‘{I/ICJIGHPII;'I;
AITOPUTMHUYCCKUX U
POTrPaMMHBIX peIIeHUH YMeTb:
[1K-3 Crnocoben k porp p — UHTEPIPETUPOBATH
CUCTCMHOTI'O U TPHUKJIAAHOT'O
pa3paboTke u pe3yJbTaThl MOTYYEHHBIX
IPOrpaMMHOTr0 00ecTieueHHUs; .
IMPOCKTUPOBAHHUIO BBIYHMCIICHUHU,
CTPYKTYPY U BUJbI
IpOrpaMMHOTO 00eCTieueHHU I, Bnaners HaBbIKamMH:

CHCTEMHOTI'0 ¥ MPHUKJIAAHOTO
K MCIOJIb30BAHUIO — 00pabOTKM  TMOJYYEHHBIX
IPOrpaMMHOTO 00eCIIeUeHus;

[TIK — 3.1 3HaeT ocCHOBBI
pa3paboTKu

COBPEMEHHBIX TEXHOJIOTUI BBIYUCIICHUN JUIst
OCHOBHBIE TIPHHITHUIIEI
MIPOTPaMMHUPOBAHUS dbopmupoBaHUs
MOJYJIBHOTO, 0OBEKTHO -
COOTBETCTBYIOIIMX BBIBOJIOB
OPHEHTHPOBAHHOTO U
. 00 3¢ (HEeKTUBHOCTH
COOBITUHHOTO
PUMEHSIEMBIX
pOrpaMMHUPOBAHUS

napajiCIbHBIX BEIUHCIICHHH.

4. O0beM, CTPYKTYpa U coepKaHue TUCUUNINHBI
OO61mas TpyJ0eMKOCTh JUCHUTUTHHBI COCTaBIsAeT 3 3a4. ef., 108 akax. gac.

o, Buabl yueOHbIX 3aHATHI, DopMbI TEKYLIET0
Ne Tempbl (pa3aesinl) § BKJIIOYAsi CAMOCTOATEILHYIO KOHTPOJIS
/i AUCHHUIINHBI, E padoTy CTy1eHTOB, ycreBaeMoOCTH
HX coepi;KaHue &) H X TPYAOEMKOCThH

(p avanoMuacruv ITacaw) Monnza

KonTakTHas pabdora
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Paszpen 1. Uctopus
napayuieNbHbIX
1. |BBIYMCIUTEILHBIX CUCTEM.| 7 2 2
[Mapannenusm u ero
HCIIOJIb30BaHUE
Pasznen 2.
BrruncnurennHbIi
) kiacrep. APl qis ) 4 ) CaMmocTosTenpHas
" |ympaBlieHUs! IOTOKaMH, pabora
WX CUHXPOHU3AIUU U
wianupoBanusi Pthreads
Pasnen 3. TexHomorus
CamocrosTenpHas
3. |mporpamMmMupOBaHHS 71216 2 aGoTa
OpenMP P
4 Pa3nen 4. Texuonorusa 7 6 | 12 ) CamocTosTeabHas
" |mporpammupoBanusi MPI pabota
Pa3nen 5. Beenenue B CamocTosTeabHas
5. 7 4 110 2
texnonoruro CUDA paboTa
Paszgen 6. T'ubpunnas
A P CaMocTosTenspHas
6. |MoJenb mapaIeIbHOTO 7 2 4 3 AGoTa
MIPOrpaMMHUPOBAHUS P
Bcero 3a 7 cemecTp 18 | 36 5 13 [3auer
Bcero 18 | 36 5 13

Conep:xaHue pa3aesioB JUCHUIIHHBI:

Pasnen 1. Mcropus mnapaiienbHbIX BBIYACIUTENBHBIX cucTeM. Ilapamnenusm u ero
HCIIOJIb30BaHUE.

1.1.  Hcropus pa3BUTHS NApAJUIEIbHBIX BEIUNCIUTEIbHBIX CUCTEM.

1.2.  O030p COBpEMEHHBIX BHIYMCIUTENBHBIX CUCTEM IS MTAPAIIEIbHBIX BHIYMCICHUI.

1.3.  CmocoObl napasuienbHOi 00paboTKH JaHHBIX.

1.4.  KowmmnbroTepsl ¢ 0011eil ¥ pacnpeeIeHHON MaMAThIO.

1.5.  TI'padsl nHGOPMAITMOHHBIX 3aBUCUMOCTEIA.

1.6. KoHuenuus HEOrpaHU4YEHHOTO MapauIeIn3Ma.

1.7.  KpymnHoGiouHOe pacnapasieiBaHue.

1.8.  HuszkoypoBHEBOE pacnapajuieIiBaHuE.

1.9.  Ouenka 3QPeKTUBHOCTH MAPATUICTBHBIX BEIUUCICHUN.

Pasnen 2. BeluucinurensHeii  kinactep. APl nns  ynpaBineHMsT OTOKaMH, HX
CUHXPOHM3AIMU U Tu1anupoBanus Pthreads.

2.1. OcHOBBI paOOTbI ¢ THOPUIHBIM BBIYUCIUTEIBHBIM KIIACTEPOM.

2.2.  Cranpapt POSIX-peanuzanuu NoTOKOB (HUTEH) BBITIOJHEHUS: THUIBI JIaHHBIX,
(GYHKIMU YIIpaBICHUS MOTOKaMH, (YHKIIMA CUHXPOHHU3AIUU OTOKOB.

Pasnen 3. Texnonorus nporpammupoBanust OpenMP.
3.1.  OcHOBHBIE KOHCTPYKIUH.



3.2. Pabota c nmepeMeHHBIMHU.

3.3. PacnapainenvuBaHue HHUKIOB.
3.4. IlapamienbHble CEKLHUU.

3.5. Kpuruueckue CeKIu.

3.6.  ATtomapHbIE OllEepaltH.

3.7. Onepanuy CHHXpOHU3ALNH.

Pasnen 4. Texnonorus nporpammupoBanust MPI.

4.1. OO6mue GpyHKIUH.

4.2.  @®yHKUMHU IIpHeMa/Tiepeaadn COOOIEHUN MK Ty MPOoLIecCaMu.

4.3. @yHKUIMH KOJUIEKTUBHOTO B3alMOJENCTBUSA IIPOLIECCOB, CO3/1aHHUs
M0JIb30BaTENbCKUX ONepaluii, paboTta ¢ rpynmnamMu NporeccoB.

4.4. Ilepecbulka pa3HOTHIHBIX JaHHBIX, IPOM3BOAHBIE THIBI JAHHBIX, YMAaKOBKA
JTAHHBIX.

Pa3nen 5. Beenenue B Texnosoruro CUDA.
5.1.  Apxurextypa GPU.

5.2. IIporpammuas monens CUDA.

5.3.  Hepapxus namsatu B CUDA.

5.4. bubnuoreka Thrust.

Paznen 6. 'ubpuanast Moens napauieIbHOTO MPOrPAMMUPOBAHMS.
6.1. CoBMECTHOE HCIIOJIb30BaHUE TEXHOJOruil mporpammupoBanus OpenMP, MPI u
CUDA.

5. O0pa3oBaresibHbIE  TEXHOJIOTHHM,  MCHOJb3yeMble  MNPH  OCYLIECTBJICHHHU
00pa3oBaTeJIbHOTO NMpoecca Mo AUCHUILTHHE

B nmporecce oOydeHust HCTIONB3YIOTCS CIIEAYIONIe 00pa30BaTeIbHbIC TEXHOJIOTHH:

BBonHas nekuus —AaeT NEepBO€  IENOCTHOE MPEACTABICHHE O JUCHUIUIMHE U
OPHEHTHPYET CTYyJICHTa B CHUCTEME W3Y4YEHUsS NaHHOW MUCIUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM U 3aJa4aMU Kypca, €ro pojibi0 M MECTOM B CHUCTEME Y4YEOHBIX TUCIMILIUH U B
CHUCTEME TOATOTOBKM B menoM. JlaeTrcst kpaTkuii 0030p Kypca, UCTOPUS Pa3BUTHS HAYKU H
MIPAKTHKH, TOCTHKEHHS B ATON cepe, UMeHa U3BECTHBIX YUCHBIX, M3JIarato0TCs MEePCIICKTUBHBIC
HampaBJieHUs1 uccienoBaHuid. Ha 5Toil  JeKIuM  BBICKA3bIBAIOTCS  METOJAMYECKHE U
OpraHMU3alMOHHBIE OCOOCHHOCTH PA0OTHI B paMKaxX JaHHOM IUCHMILTUHBI, a TaKXKe HaeTcs
aHAJIN3 PEKOMEHIYEeMON yIeOHO-METOIUYECKON JTUTEPATYPHI.

AxkaneMudeckasi JIeKius (WM JIEKIUsSI OOIIETO0 Kypca) — MOCIeI0BATEIIbHOE H3I0KCHHE
Marepualia, OCYUIECTBIISIEMOE MPEUMYIIECTBEHHO B BHAE MOHOJIOra MPEnojaBaTelid.
TpeOoBaHusi K akaJeMUYeCKOW JEKIMU: COBPEMEHHBIM HAyYHBIH YpOBEHb M HACHIIICHHAS
nH()OpPMATUBHOCTh, yOemuTenpbHAsh apryMEHTalus, [OCTYMHAss W TOHATHAs peyb, YeTKas
CTPYKTypa W JIOTHKA, HAM4YHE SIPKUX NPUMEPOB, HAYYHBIX J[OKA3aTEIbCTB, OOOCHOBAHHIA,
¢bakToB.

[IpakTUueckoe 3aHATHE — 3aHSATUE, MOCBSIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHUU W
HAaBBIKOB M 3aKPETUICHHUIO MTOJTYYEHHBIX Ha JICKIIUN 3HAHUI.

6. IlepeyeHb MH(POPMAIMOHHBIX TEXHOJIOTHH, MCMOJIb3yeMbIX MPH OCYLIECTBJICHUHU
o0pa3oBaTe/ILHOI0 TMpouecca MO0 IMCUUILIMHE, BKJIKYAs IepedyeHb JIHMIEH3UOHHOIO
NpPOrpaMMHOro ofecredyeHHuss M HH(POPMANMOHHBLIX CIHPABOYHBIX cHcTeM (NMpH
HEe00X0AMMOCTH)

B nporiecce ocymecTBiaeHus 00pa3oBaTeIbHOTO MPOIecca UCTIONIb3YOTCS:

— 1715 GOpMUPOBAHUS TEKCTOB MaTEpUANIOB Ul IPOMEXYTOUYHOM U TEKyIIeH aTTecTaluu,
IUTSE  pa3pabOTKH JTOKYMEHTOB, MpE3eHTAlWi, A paldOThl C DIEKTPOHHBIMH TaOIUIIAMHU
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nporpamMbl  OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBobomnoe),
u3narenbckas cucrema LaTeX;

- KOMIIWJISITOPHI C BHICOKOYPOBHEBBIX SI3BIKOB POTPaMMUPOBAHMUS;

- BBIYUCIIUTENIbHBINA THOpUIHBIN KinacTep SApl'Y.

- mporpammMHublie 6nbinotekn OpenMP, MPI u Nvidia CUDA.

— JUIsl TIOWCKa ydeOHOW muTeparypbl OuOmmoreku SApl'Y — ABTOMaTu3mpoBaHHAsS
o6ubnmoreunas napopmannonsas cucrema "bBYKU-NEXT" (ABUC "byku-Next").

7. IlepeyeHb OCHOBHON W /JONMOJHHMTENbHOM Y4eOHOH JUTEpaTypbl, pecypcoB
HHPOPMALMOHHO-TEIEKOMMYHUKAMOHHOI cetn  «/HTepHeT», HEOOXOAMMBIX I
OCBOEHHUS TUCHHUILINHBI

a) OCHOBHAS:

1. [NapamnensHoe U (GYHKIMOHAIBLHOE MPOrpaMMUPOBAHKE: METOJ. yKa3aHus. / cocT. /.
C. I'mp13un, . C. Kamenko; fApocn. roc. yu-T um. I1. I'. leMmunosa, Hay4d.-meTon. coBer yH-Ta -
Apocnasns: Apl'Y, 2009. - 27 c. .

2. ITapannensHele BorunciaeHus Ha GPU: apxutekTtypa u nporpamMmMHas mozeinb CUDA.:
y4ue6. mocobme s By30B. / [A. B. bopeckoB m ap.]; YMO 1o KiaccCHYeCKOMYy YHUB.
obpazoBannio; MI'Y - M.: MI'Y, 2012. - 333 c.

0) JOTIOJIHUTEIIbHAS

1. Jlymua C. A. TexHONOrMU MapajyIeIbHOTO MPOTrpaMMHUPOBAHUs: y4el. mocooue s
By30B. / C. A. Jlynua, M. A. Iloceimkur; YMO By30B 1O YHHUB. MOJUTEXHHUYECKOMY
obpazoBanuio - M.: UHOPA-M, 2015. - 205 c.

2. JleBun B. A. Uucnennsle metopl. [lapannensueie Berunciaenus Ha 9BM. / B. A. JleBus,
A. B. BepumnuHs - M.: @usmatiut, 2015. - 542 c.: w.

B) pecypchl cetn «THTEpHET»

- 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
[TopTtan no nmapasienbHbIM BBIYMCIICHUSM - http://parallel.ru/

CymnepkommbroTepsl - http://supercomputers.ru/

OnexTpoHHO-0nOMMoTeuHas cuctema «tOpait»( https://urait.ru/ ).
DnekTpoHHO-OMOMoTeuHas cucteMa «Jlaup»( https://e.lanbook.com/).

8. MarepuajibHO-TEXHMYECKas 0a3a, Heo0XoaTuMas IS OCYLIEeCTBJICHUS

0o0pa3oBaTe/IbHOTO NMpolecca Mo AUCHUIIHHE
e crelnManabHbIE TOMEIIEHNS

-KOMIIBIOTEPHBIN KJacc, OOOPYNOBAaHHBIM I TPOBEACHUS JEKIMA U MPAKTUYECKUX
3aHATHI;

- y4eOHBIC ayIUTOPUH JJIsI IPOBEJCHHSI TPYIITIOBBIX M HHIUBUIYATHHBIX KOHCYJIBTAIINH,

- ydeOHBIC ayJAWTOPUH IS TPOBEACHHUS TEKYIIEro KOHTPOJS M IPOMEKYTOUHOMN
aTTECTallHH;

-TIOMEIIEHUS JIJIS1 CAMOCTOSATEILHOM pabOTHI;

-TIOMEIICHUS JJIi XpaHEHUS © MPOQPIIAKTUYSCKOTO OOCTYKUBAHUS TEXHHUECKUX
CPENCTB O0y4YCHHUS.

[TomemeHust AT CaMOCTOSITEILHON paOOThI OOYYArOIIMXCSl OCHAIICHBI KOMITBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBIO TOJIKIIOYECHHS K ceTH «MHTepHeT» M oOecredeHHueM JOCTyma B
AJIEKTPOHHYIO WH()OPMAIIMOHHO-00Pa30BATEIBHYIO CPEAY OpTaHHU3AIIHH.


http://supercomputers.ru/

Yucno mocaovuHbIX MECT B JICKIIMOHHOW ayJAMTOPUH OOJIBIIE JIHOO PABHO CIIMCOYHOMY
COCTaBy IOTOKAa, a B AyJUTOPHU JUIA NPAKTHYECKUX 3aHATHH (CEMHUHAPOB)— CIIHCOYHOMY
COCTaBY TPYIIIBI 00yYAIOIIUXCSL.

e (JoHg OUOIHOTEKH,
® KOMIBIOTEpPHAst TEXHUKA C IOCTYIOM K BBIYHCIIMTEIILHOMY THOpUaHOMY Kiactepy Spl'Y.

ABTOP(BI) :
Crapumii npenogaBaTesnb
Kadeapsl KOMIBIOTEPHBIX CeTe, K.].-M.H. C.B. Aneunn



IIpniaoxenne Nel k paboueil nporpaMMe AUCHHUIIMHBI
«ITapanienbHoe NPOrpaMMHUpPOBaHUE»
DoH/I OLICHOYHBIX CPEACTB
JJIS IPOBeIeHNs] TeKYIIeill U MPOMeKYTOUHON aTTeCTAlMM CTY1eHTOB
10 JMCHUILINHE

1. TunoBbIe KOHTPOJILHbIE 32/IaHUSI UJIH HHbIE MAaTePHUAJIbl, He00X0IMMBbIE /1JIsl OLEHKH
3HAHMI, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XapAKTEPU3YIOIIMX 3TANbI
(popmupoBanus KomneTeH Ul

1.1. KonTpoJibHbBIe 3a1aHiS ¥ HHbIEe MaTepPHAJIbl, HCIIOJIb3yeMble B Ipolecce TeKylen
arrecTanuu

3aganus 1718 CaMOCTOSITEIbHOI PadoThl

3adanus no Pazoeny 2. BeruncnutenbHblil kinactep. APl g ynpaBieHus noTokaMu, UxX
CHUHXPOHM3ALIMU U I1aHupoBanus Pthreads.

Hanucatp mnporpaMMy 4YHCIEHHOTO UWHTETPUPOBaHUS (DYHKIMHM Ha OTpPEe3Ke C
ucronb3oBaHueM TexHonoruii Pthreads. DyHKIMA, OTPE30K HHTETPUPOBAHHMS M KOJIHMUYECTBO
MOTOKOB BBIUMCIICHUN 3a/1al0TCS MHAUBUAYAIBHO.

[Toctpouts TrpaduK 3aBUCHUMOCTH CKOPOCTH TMOJCYETa WHTErpaja oOT KOJUYECTBa
MTOTOKOB.

Kputepuu ouenunbas:

Onenka Kpurepnii

3auteHo | OIIK-3:

Hanmmcana mporpamma Ha si3pike C++ YHCICHHOTO MHTETPUPOBAHUS (DYHKIIUU
Ha OTpe3Ke ¢ McIoJib30BaHueM TexHosorui Pthreads, mporpamma
KOMITMJIpYETCs 06€3 OmMOO0K U MpeyNnpeKICHUN Ha BEIYUCIUTETEHOM
KJIacTepe, B pe3yJibTaTe paboThl IPOrpaMMbl BbIAAIOTCS KOPPEKTHBIE JAHHBIE.
ITK-1:

ITpoBeneH KOMITIEKC BBIYUCIIEHUH C NCIOIb30BAHUEM HAIIMCAHHOM ITPOrpaMMBbl,
MOCTPOCH TpaduK 3aBUCHMOCTH CKOPOCTH TOJCYETa HHTETpaia OT KOJIMYEeCTBA
HIOTOKOB, C/I€JIaHbl KOPPEKTHBIE BHIBOJIBI O 3aBUCHMOCTH KOJI-Ba IOTOKOB Ha
CKOPOCTb BBIIIOJIHEHHUSI BEIYUCICHUH.

gezaureno |OIIK-3:

[IporpaMMa He HamMcaHa WK HATMCaHA HEKOPPEKTHAs MPorpaMMa.
IK-1:

He npoBeeH KOMITJIEKC BBRIUMCICHUMN, HE IOCTPOCH TIpaduK 3aBUCUMOCTH
CKOPOCTH TOJICUeTa MHTETpajia OT KOJIMYECTBA ITOTOKOB

3aoanus no Pasoeny 3. Texnonorus nporpammupoBanust OpenMP.

Hanucate mnporpammy 4YHCICHHOTO pemeHus auddepeHnnanibHOoro ypaBHEHHS B
YaCTHBIX MPOM3BOJHBIX C MCHOJIb30BaHUEM TexHoyioruii OpenMP. YpaBHeHue, HayanbHbBIE U
I'PaHUYHBIE YCIOBHS, & TAKXKE KOJUYECTBO IIOTOKOB BBIUYMCIIEHUH 3aJal0TCSI MHIANBU LY AJIbHO.

[Toctpouts rpaduk 3aBUCUMOCTH CKOPOCTH UHCJIEHHOTO pELICHHs OT KOJIMYeCTBa
IIOTOKOB.

Kpurepuu ouenuas:

Onenka Kpurepuii

3auteno | OIIK-3:
Hanucana nporpamma Ha s3bike C++ YUCIEHHOTO pEIICHUS




mudhepeHIIMaTBFHOTO YPaBHEHHSI B YACTHBIX MPOU3BOIHBIX C UCIIOIb30BaHHEM
texHonoruit OpenMP, mporpamma komMnuIupyercs: 6e3 omnudoK U
MpeIynpexIeHUN Ha BRIYUCIUTEIHHOM KIIacTepe, B pe3yibTare paboThl
IIPOrPaMMBbI BBIJAIOTCS] KOPPEKTHBIE JJaHHBIE.

[K-1:

ITpoBeieH KOMILIEKC BBIYUCIEHUM C MCIIOJIB30BAaHUEM HAIMCAHHOM MPOrpamMMBl,
MOCTPOEH TpaduK 3aBUCUMOCTH CKOPOCTH YUCIEHHOTO PEIICHUS OT
KOJIMYECTBA TIOTOKOB, CJIEIaHbl KOPPEKTHBIE BBIBOJIBI O 3aBUCUMOCTH KOJI-Ba
MIOTOKOB Ha CKOPOCTb BHITIOJTHEHHS BBIYUCIICHUH.

He3zauteno |OIIK-3:

[IporpamMma He HamMcaHa WM HAITMCaHA HEKOPPEKTHAs IporpamMmma.
IIK-1:

He mpoBeieH KOMIUIEKC BBIYMCIICHUN, HE TTIOCTPOEH TpadHK 3aBUCUIMOCTH
CKOPOCTH YMCJICHHOTO PEUICHHSI OT KOJIMYECTBA MOTOKOB

3aoanus no Pasoeny 4. Texnonorus nporpammupoBanust MPI.

Harmmcate mnporpamMmy dYHCIEHHOTO pemieHus IudQepeHIHaTbHOTO ypaBHEHUS B
YaCTHBIX IPOU3BOJHBIX C HCIOJb30BaHHEM TexHosorud MPI. YpaBHeHue, HaudalbHbIE U
rpaHUYHBIE YCIOBUS, @ TAK)KE KOJIMYECTBO MOTOKOB BHIYMCIICHUH 3a4al0TCSI MHIMBUAYAJIBHO.

[Toctpouts Tpaduk 3aBUCUMOCTH CKOPOCTH UHCJICHHOTO PEHICHHsS OT KOJIWYEeCTBA
IIOTOKOB.

Kpurepuu ouenuas:

Onenka Kpurepuii

3ayreHo | OIIK-3:

Hanucana nporpamMma Ha si3pike C++ UHCIIEHHOTO pEeLICHMUS
muddepeHIMaTbHOTO YPaBHEHHSI B YACTHBIX MPOU3BOJIHBIX C UCIIOIb30BaHUEM
texHosoruit MPI, mporpamma komnuiaupyercsi 6e3 omuboK U nperynpesxIeHui
Ha BBIYUCIIUTEIBHOM KJIacTepe, B pe3yibTaTe paboThl IPOrpaMMBbl BIIAIOTCS
KOPPEKTHBIE TaHHBIE.

IK-1:

IIpoBeneH KOMIUIEKC BBIYMCIIEHUN C UCIIOIb30BAHUEM HAIMCAHHOW IPOIPaMMBI,
MOCTPOEH TpauK 3aBUCUMOCTU CKOPOCTH YUCIEHHOTO PEIICHUS OT
KOJIM4ECTBA IIOTOKOB, CJI€JaHbl KOPPEKTHBIE BBIBOJBI O 3aBUCUMOCTH KOJI-Ba
ITIOTOKOB Ha CKOPOCTb BBIITOJIHEHHS BBIYUCIICHU.

HezauteHo |OIIK-3:

[IporpamMma He HamMcaHa WK HAITMCaHA HEKOPPEKTHAs MporpamMmma.
IIK-1:

He mpoBeieH KOMIUIEKC BBIYHCICHUN, HE TTIOCTPOEH TpadHK 3aBUCUIMOCTH
CKOPOCTH YHCJICHHOTO PEUICHHSI OT KOJIMYECTBA MOTOKOB

3aoanus no Pazoeny 5. BBenenue B Texnonorutro CUDA.

Hanucate mnporpammy 4YHCIEHHOTO pemeHus aAuddepeHnnansbHoro ypaBHEHUs B
YAaCTHBIX NPOU3BOAHBIX C Hcnoib3oBaHueMm TexHosornd CUDA. VpaBHeHue, HaualbHbIE U
I'PaHUYHBIE YCIIOBHS, & TAKXKE KOJUYECTBO IIOTOKOB BBIYUCIICHUN 3aJal0TCSI MHAUBHY AJIBHO.

[Toctpouth TpaduK 3aBUCUMOCTH CKOPOCTH YHCIEHHOTO peIIeHUS OT KOJIMYEeCTBa
ITOTOKOB.

Kputepuu ouenupas:

Onenka Kpurepnii




3a4TCHO

OIIK-3:

Hanucana mporpamma Ha si3bike C++ YUCIEHHOTO pelICHHS
muddepeHIMaTBFHOTO YPaBHEHHSI B YACTHBIX MPOU3BOJIHBIX C UCIIOIb30BaHHEM
texaonoruit CUDA, mporpaMma KOMIUIHPYyeTcs 0e3 OMMO0K U
MpeIynpexaeHUN Ha BEIYUCIUTEIBHOM KIIacTepe, B pe3yibTaTre paboThl
MIPOTPaMMBbI BBIAIOTCSI KOPPEKTHBIC JaHHBIE.

ITK-1:

[TpoBeneH KOMILIEKC BEIYUCICHHUH ¢ UCTIONB30BAHUEM HAIMMCAHHOM MPOTpaMMBl,
MOCTPOCH TpaduK 3aBUCIMOCTH CKOPOCTH YUCIICHHOTO PEIICHUS OT
KOJIMYECTBA TIOTOKOB, CJIETaHbI KOPPEKTHBIE BHIBOJIBI O 3aBUCUMOCTHU KOJI-Ba
IIOTOKOB Ha CKOpOCTB BBITTIOJIHCHU A BBI'-H/ICJ'ICHPIf/i.

HEC3a4YTCHO

OIIK-3:

[IporpamMma He HamMcaHa WM HATMCaHA HEKOPPEKTHAs IporpamMmma.
IIK-1:

He mpoBeieH KOMIUIEKC BBIYMCIICHUH, HE TTIOCTPOEH TpadHK 3aBUCIMOCTH
CKOPOCTH YMCJICHHOTO PEUICHHSI OT KOJIMYECTBA TOTOKOB

3aoanus no Pazoeny 6. T'uOpugHas MOJeNb MapaIeIbHOTO MTPOrPaMMHUPOBAHUS

Hanucatp mnporpamMMmy 4YucieHHOTO penieHus auddepeHnnaIbHoro ypaBHEHUS B
YaCTHBIX MPOU3BOJHBIX ¢ ucnojib3oBaHueM texuosoruit CUDA, MPI u OpenMP. YpaBuenue,
HavaJbHbIE W TPAHUYHBIC YCIIOBUS, a TaKXKe KOJUYECTBO MOTOKOB BBIYMCICHUH 33Jar0TCs
WH/IMBUYAJIBHO.

[Toctpouts rpaduk 3aBUCUMOCTH CKOPOCTH UHCJICHHOTO pELICHHs OT KOJIMYecTBa

IIOTOKOB.

Kputepuu ouenupas:

Onenka

Kpurtepuit

3a4TCHO

OIIK-3:

Hanucana nporpamMma Ha si3bike C++ YUCIIEHHOTO pelIeHUs
TuQdepeHINaIbHOT0 YPaBHEHUS B YACTHBIX IPOU3BOJHBIX C UCIIOJIb30BAaHHEM
texnosnoruit CUDA, MPI u OpenMP, nporpamma koMnuiaupyercst 6e3 omndok
U MIpeAyNpeXIeHUNA Ha BBIYUCIUTEIBHOM KIIaCTepe, B pe3yibTaTe paboThl
IIPOrpPaMMbI BBIJAIOTCSI KOPPEKTHBIE JaHHbIE.

ITK-1:

IIpoBeneH KOMIUIEKC BEIYMCIIEHHN C UCIIOIb30BAHUEM HAMMCAHHOW MPOTPaMMBI,
MOCTPOEH TpadyK 3aBUCUMOCTH CKOPOCTH YUCIIEHHOT'O PELICHUs OT
KOJIMYECTBA IIOTOKOB, CJIE€IaHbl KOPPEKTHBIE BBIBOJIBI O 3aBUCUMOCTHU KOJI-Ba
IIOTOKOB Ha CKOPOCTb BBINIOJHEHMSI BBIYMCIICHUM.

HE3a4TCHO

OIIK-3:

ITporpaMMa He HanKcaHa WIK HAllMCaHAa HEKOPPEKTHAs IIporpaMMa.
ITK-1:

He npoBenieH KOMIUIEKC BRIYUCICHUN, HE TOCTPOEH IrpauK 3aBUCUMOCTH
CKOPOCTH YHCJIEHHOTO PEIIEHMs OT KOJINYECTBA IOTOKOB

Chnucok 3agaHuii K 3a4eTy

3aueT BBICTABISAETCS MO pe3yJibTaTaM BBIMIOJHEHUS 3aJaHUl Al CaMOCTOSITEIbHOMN
paboTBI U KPaTKOTo coOeceI0BaHMsI CO CTYACHTOM TIOCTIEe X TMPOBEPKHU.




IlokazaTenu u KPUTCpPHUH, UCIIOJIB3YCMbIC ITPU BBICTABJIICHUU OLICHKU:

Ouenka Kpurepun [[Ixana oneHUBaHUS
3auteHo |OIIK-3 [TosydeHsl oLleHKa «3a4TEHO» 3a
3HaTh: BBINOJIHEHUE BCEX ISTU 3aaHUM 7S
—  apXUTEKTYpY HapasieNbHbIX CaMOCTOSITEIIbHOW PabOTHI
BBIUUCIIUTEIIBHBIX CUCTEM;
YMers:

e pa30uBaTh MpOTrpamMmy Ha
HE3aBUCUMBIE MPOLECCHI ;

BnaneTs HaBBEIKaMU:

® pa3pabOTKHU MPOrpamm C
HCIIOJIb30BaHUEM TEXHOJIOT UM
napasuieibHOTO
nporpammupoBanust OpenMP, MPI
u CUDA.

mesaureno | HHK-1 He nonyuens! xoTs ObI OJTHOM OIIEHKU
3HaTh: «3a4TE€HO» 3a OJIHO U3 ISTH 3adaHuil s
— 00J1acTi MPUMEHUMOCTH CaMOCTOSITENIbLHOM pabOTHI
NapajuieIbHbIX BHIYUCIICHHH;
YMmeTs:

— UHTEPIPETUPOBATH MOJIYYCHHBIC
pE3yJIbTaThl BHIYUCICHUI;
Bnanerr HaBBIKaAMH:

— 00paboTKH MOTy4YEeHHBIX
BBIYUCIICHHUH 117151 (DOPMHUPOBAHHMS
COOTBETCTBYIOIIUX BBIBOJIOB 00
3(PEKTUBHOCTH TPUMEHSIEMBIX
MapajuIebHBIX BEIYUCICHUAN

TecT AJ1s1 caMONIPOBEPKH 10 Pe3yJIbTATAM OCBOEHHUS TUCHUILINHBI
(komnetennust OITK-3)

1. lns ruOpuaHOro BHIMUCINTENBHOT0 KJIACTEPA OTJIMYHUTEIbHON YepPToil ABJISeTCH:

A) Berunciiennst Ha CPU

b) Beruucnenus na GPU

B) Beruucnenns Ha CPU u GPU coBmecTHO

I') H1 0AHO W3 BBILLICTIEPEUHCIICHHBIX

2. Kakoii kOMaHI0H 3a/1aeTCl OrpaHU4YeHHe PecypcoB INPH 3alycKe MNPorpaMMmbl Ha
BBIYHMCJIUTEIBbHOM KjaacTepe (Slurm):

A) make

b) g++

B) srun

I') H1 0AHO W3 BBILLICTIEPEUHCIICHHBIX

3. O0MeH JaHHBIMM MEXKAY NPOLEecCaMH, BbINOJHAKIIMMHUCA B COOCTBEHHOM AJPECHOM
NMPOCTPAHCTBE, MPOUCXOAUT C MOMOIILIO ONlepalUii NIpreMa U NOCHLIKHM COO0IeHuit?

A) na

b) mer

4. YnaneHHbIl J0CTYNl K BBIYMCIUTEIbHOMY KJIAcTepy /Jisl BbINOJHEHHS KOMAaH/
ONEePANMOHHOM CUCTEMbI MOKHO MOJYYHUTH 10 MPOTOKOJIY:

A) ssh



b) pop3

B) imap
') rdp
Bonpoc Ne Hpagf};?THHH
1 B
2 B
3 b
4 AT

TecT 115 camonpoBepPKH MO pPe3yJibTaTaM 0CBOCHHSI JUCIHUTITIHHBI
(komnerenuus IK-1)

1. lois mapasiieibHO NPOrpaMMbl, HAIMCAHHOM € UCMOJIb30BaHMeM TexHosorun OpenMP
XapaKTepHO:

A) cOCTOUT U3 MOCIEA0BATENbHBIX U MapalIeIbHBIX CEKLIUH.

b) B HayanpHBIM MOMEHT BPEMEHU CO3JAETCs IJIaBHAsl HUTh, BBIIOJIHAIOIIAS T10CIIEI0BATENbHbIE
CEKIIUHU MPOTPaMMBI.

B) mpu BXxone B mapajuleNbHYI CEKIHUIO BbIMONHsAETCS omnepauus fork, noposxmaromas
cemeiicTBo HUTeH. Kaxk/ias HUTh MMeeT CBOM yHMKaJIbHBIN 4HCIOBON MAEHTU(UKATOD (TIaBHOU
HutH cootBeTcTBYeT 0). [IpM pacnapasuienrBaHuy LUKIIOB BCE MapayuIeIbHbIE HUTH MCIIOTHIIOT
0JIMH KoJ. B o011em citydae HUTH MOTYT UCTIOJHSTH pa3Iu4Hble PparMeHThl KOa.

[') mpu BbIXOJE W3 NapayIeIbHOW CEKIMM BBIOJMHACTCS oOlepanus join. 3aBepliaercs
BBITIOJTHEHHE BCEX HUTEH, KPOME TJIaBHOM.

2. Kakue nupexktussl ectb B OpenMP?

A) #pragma omp

b) #pragma omp parallel

B) #pragma omp for

I') #pragma omp while

3. B OpenMP Her ciexyomux TUIIOB CHHXPOHU3AIUU

A) barrier

b) atomic

B) domain

I') master

J1) ordered

E) flush

K) sort

3) critical

4. C noMo1IBI0 BbI30BA (PYHKIUH

(void) omp_set num_threads(int num_threads)

MOKHO

A) 3a71aTh KOJTUYECTBO MOTOKOB B 00JIACTH MapaICTbHBIX BBIYUCICHHUI

b) onpenenuts 3HaueHne nepeMeHHoi okpyxkenuss OMP NUM_ THREADS

5. Kakue u3 noHsiTHii He OTHOCATCA K TexHosorun Nvidia Cuda

A) #pragma omp



b) host

B) kernel

I') device

6. Kakue u3 cneunuxaropoB pynkuuii B Cuda He MOryT ObITh MCIIOJIb30BAHBI BMECTE
A) host u_device

b) global u_host

7. Ins Bpigenenus namaTu Ha GPU MokHO HCno1b30BaTh QyHKIIUH
A) cudaMalloc

b) cudaMallocPitch

B) cudaNew

I') cudaFree

8. ®ynkuusa cudaMemcepy ucnoab3yercs s

A) xonupoBanus namsatu Mmexay CPU u GPU

b) xonupoBaHus namsATH MEXAY BbIUUCIUTEIbHBIMU y31aMH KJlacTepa
B) xonupoBanus namsati Mexy paznnaabivu CPU

9. OxHUM U3 PAcHpOCTPAHEHHBIX CPEACTB Pa3padoTKH MPOrpaMM, OCHOBAHHBIX HA MOJIeJIH
0o0MeHa CO00IeHUsIMH, SIBJISIETCS:

A) POSIX Threads

b) OpenMP

B) mo6as peanuzanms MPI

10. Heb61oxkupyronuii 00MeH nMo3BOJIsIET:

A) TIOBBICHTE IPOHM3BOIUTENHLHOCTD TIAPAILIENBHOM TPOrPAMMBI

B) MTOBBICUTH HAJIS)KHOCTh TIepeIaun COOOIICHHIA

B) noseicuts npenckazyeMocts noBeeHus mporpaMmbl

11. Ilognporpamma MPI_Bcast:

A) nepechinaeT BceM OCTAIBHBIM TIPOIECCaM Pa3Hble (pParMEHTHI JAHHBIX

B) NEepEeChbUIaCT OJHY U TY K€ MOPHHUI0 JaHHBIX BCEM OCTAJIbHBIM IIpoLecCaM

B) Brimonnsier onepanuio yacTuaHOrO NpuBEAEHUS

12. Bropoii 3Tan BbINOJHEeHUs HEOJOKUPYIOLIEro 00MeHa 3TO:

A) cosnanue Gydepa ooOmena

b) nposepka Boimonnenunst oomena

B) nposepka nocrynnoctu 6ydepa oomena

Bomnpoc Ne Hpagf};?THHH Bomnpoc Ne Ip asf]feI’THHH Bonpoc Ne Hpagfgeiﬁbm
1 A,Bb,B, T 5 A 9 B
2 A,B, B 6 b 10 A
3 B, XK 7 A, b 11 b
4 A, b 8 A 12 b




2. Ilepevyenb KOMIETEHIUI, 3TaNbI HX ()OPMHUPOBAHUS, ONIMCAHUE NTOKA3ATeJIel U
KpHUTepHeB OLICHUBAHUS KOMIIETEHIMI HA Pa3/IMYHBIX dTanax ux (popMUpOBaHUs,
ONMCaHUe IIKAJIbl OCHUBAHUSA

2.1. llIxaua oneHuBaHus cGOPMHUPOBAHHOCTH KOMIIETEHIMI M ee ONIUCAHHE

OnenuBanue ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMA B TPOLIECCE OCBOCHHS
JACIUIUIMHBI OCYILIECTBIISIETCA MO CIEAYIONIEH TPEXyPOBHEBOM IIKaJIE:

Ilopoczosyiii yposens - IpeoaracT OTPAKEHUE TEX OKUAAEMBIX PE3YyIbTaTOB, KOTOPHIE
OTpeeNAloT MUHUMAJIbHBIA HaOOp 3HAHUW U (WIM) YMEHHH M (MJIM) HaBBIKOB, MOJYYEHHBIX
CTY/ICHTOM B pe3yJIbTaTe OCBOCHUS AUCUUILTUHBL. II0pOroBelil ypoBeHb sBIseTCS 0053aTEIbHBIM
YPOBHEM JJIsl CTYJIEHTa K MOMEHTY 3aBEpLICHHS] UM OCBOCHMSI JAaHHOW JUCIMUILTUHBIL.

IIpoosunymulii yposens - IpenonaraeT CnocoOHOCTh CTYJEHTa HCIOJIb30BaTh 3HAHUS,
YMEHHUSI, HABBIKK U (WJIM) OMBIT JEATEIbHOCTH, MOJTYUYEHHbIE NP OCBOCHUU TUCIMILIUHBIL, TS
perieHus npopeccuoHanbHbIX 3a1a4. [IpoABUHYTHIN ypOBEHb MPEBOCXOAUT MOPOTOBBIH YPOBEHB
10 HECKOJIBKUM CYIIIECTBEHHBIM IIPU3HAKAM.

Buvicokuii  ypogens - ipeAnonaraeT CnocoOHOCTh CTYJEHTa HCIOJIb30BaTh IOTEHIUAI
MHTETPUPOBAHHBIX 3HAHUM, YMEHUI, HABBIKOB U (MJIM) OMbITA JIEATEIBHOCTH, MMOJIYYECHHBIX MPH
OCBOCHHMU JUCIHMIUIMHBI, JUIi TBOPYECKOI'O pEHICHUS MNpo(ecCHOHAIbHBIX 3a1ad |
CaMOCTOSITEJTLHOTO TOMCKAa HOBBIX IOAXOJOB B HUX pEIIEHUH IyTeM KOMOWMHHUPOBAHUS H
UCITIOJIb30BaHUSI M3BECTHBIX CIIOCOOOB pEIIEHUs MPUMEHHUTENbHO K KOHKPETHBIM YCJIOBHUSIM.
Bricokuil ypoBeHb ITPEBOCXOIUT MOPOTOBBIN YPOBEHD 10 BCEM CYIIECTBEHHBIM IPU3HAKAM.



2.2. llepeyeHb KOMIETEHINH, 3TaNbI X ()OPMHUPOBAHUS, ONIMCAHHE MOKA3aTe/ el M KPUTepUeB OLIEHUBAHUS KOMIETEHUMA HA Pa3IMYHBIX
Tanax ux ¢GopMupoBaHus

Jranbl IIIkaja M KpUTEPUH OLIEHMBAHUSA KOMIIETEHN I
Kon opMu- Ha pa3JIMYHbIX 3TaNaxX UX (pOPMHUPOBaAHUS
dopma (bop IMoxa3zaresnu P (bopmup
KOMIIe- poBaHust
KOHTPOJIA OLICHUBAHMS =
TEeHIUH (Ne Temb1 IToporosslii N .
IIpoaBUHYTHIN YPOBEHD Bbicokui ypoBeHb
(pa3nena) YPOBEHb
OobmenpodeccnoHaNbHbIE KOMIIETCHIIMA
3HaHue OCHOBBI 3HaTh OCHOBHBIE 3HaTth IIPOJIBUHYTHIE
3Hath: ApPXUTEKTYPBI napajulejIbHble napajulesibHble
a 'XHTeKT MapajuIeIbHbIX QJITOPUTMBI  pabOTHI QJITOPUTMBL  pabOTHI ISt
P ypy CHCTEM. JUISL peleHus pElIeHUsT INPaKTUYECKUX
NapajuieIbHbIX
MIPAKTHUYECKUX 3ajay. 3az1ay.
BBIUHCIUTEIBHBIX
YMeHue BbIIEHATH B
CUCTEM;
VeTs: porpaMmme Bnaners YMmeTb TPAKTUYECKU
’ HE3aBUCHMBIE IIPOJBUHYTHIMU €IaTh 3a/1aun
— pasOuBath POABHITY p A
HDOIDAMM 4a | TIPOLIECCHT CpelcTBaMU paboThI YHCJIEHHOTO XapakTepa ¢
CamocTosiTenbHas pPorpamvy JUIsl TEXHOJIOTUI UCIIOJIb30BAaHUEM
abota 1o HE3ABUCHUMBIC Bnagers ocHoBamu apajuIeIbHOTO a/IeKBaTHBIX CPEICTB
ornk-2 |P 1-6 IIPOLIECCHI ; P p
paznenam 2-6. paboThI c IIPOrPaMMHUPOBAHHUS HapajuIeIbHBIX
Bnaners HaBbIKamu: .
3auer. A30A6OTKIL HCII0JIb30BAHUEM OpenMP, MPI u BBIYHCIICHUM.
pasp TEXHOJIOTU CUDA.
porpamm c
MapajuIeIbHOTO Bnanetrs mnpoaBUHYTHIMU
HCIIOJIb30BaHUEM
. IIPOrpaMMHUPOBAHUS CpeIcTBaMu pPabOThl IS
TEXHOJIOTUH
HADALIEIEHOLO OpenMP, MPI wu COBMECTHOTO
P CUDA HCIIOJIb30BAHUSA
[IPOrpaMMUpPOBaHUS TexHONOM
OpenMP, - MPL - u [apajuIebHOTO
CUDA. P
IPOrpaMMHUPOBAHUS
OpenMP, MPI u CUDA.

IIpodeccuonanbHbIe KOMIIETCHIUH




IK-1

CaMocTosTeIbHas
pabora o
paznenam 2-5.
3ager.

1-5

3HATh:

— obnact
MPUMEHUMOCTH
napauieIbHbIX
BBIYHCIICHMUIA;
YMeTh:

— UHTEPIPETUPOBATH
MOJTyYeHHbIE
pe3yabTaThl
BBIYMCIICHHI;
BnaneTs HaBBIKaMU:
— 00paboTKH
MOJTY4YEHHBIX
BBIYMCIICHUM JIJIsI
(hopmupoBaHHS
COOTBETCTBYIOIINX
BBIBOJOB 00

s dexTuBHOCTH
IPUMEHSEMBIX
napauieIbHbIX
BBIYHCIICHUI

bazoBeie 3HaHUA ©
MOHUMAaHHUE
MIPUMEHUMOCTH
MapayieabHbIX
BBEIUMCIICHUH

bazoBoe YMEHHUE
WHTEPIPETHPOBATH
pe3yabTaThl
MOJTyYE€HHBIX
BEIUMCJICHHH.

Bnanenue 6a30BeIMHU
HaBBIKAMH o
o0paboTke
BBIYHCIICHHI

[IponBuHyTHIE 3HAHUSA U
IMIOHUMAaHHE
MPUMEHUMOCTH
napasjieabHbIX
BBIUHCIICHHH

[IponBuHyTHIE  yYMEHHS
HHTEPIPETHPOBATH
pe3yabTaThl
MOJTy4YEHHBIX
BBIUHCIICHHH.

Bnanenue
MPOJABUHYTHIMH
HaBBIKAaMU TI0 00paboTKe
BBIUMCIICHHI

[IponBuHyTHIE 3HAHHUA U
MOHMMAaHHE TMPUMEHUMOCTH
napajuieIbHbIX BBIYMCICHUN
B pa3NUYHBIX cdepax HAyKU
Y TIPOU3BOJICTBA

[IponBunyTHIE
WHTEPIPETUPOBATH
pe3yabTaThl MOJTYYEHHBIX
BBIYHCIICHHH.

yMEHUs

Bnagenue mnpoaBHHYTHIMU
HaBBIKAMM TI0 00paboTKe
BBEIYMCIICHUN




3. MeToanyeckHe peKOMeHAAIMH NPENoaBaTe/II0 110 npoueaype OeHUBAHUA 3HAHMIA,
YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YyOLIHX ITANbI

(opmMupoBanus KOMIETEHIMH

HGHBIO nmpoucaypsl OUCHUBAHUA ABJIACTCA ONPCACICHUE CTCIICHHU OBJIAICHUA CTYACHTOM
OKUIAEMBIMU pe3yJbTaTaMu OOy4YeHHs (3HAHUSMH, YMEHUSMHU, HABBIKAMU W (WJIH) OMBITOM
JIeATEITLHOCTH).

[Tpouienypa oleHHMBAaHUS CTETEHU OBJAJCHHUS CTYJACHTOM OXKHUIAEMBIMU PE3yJIbTaTaMu
OOyYeHHUsT OCYIIECTBIISICTCS C IOMOIIBI0 METOJWYCCKUX MaTepUaJIOB, IPEJICTABICHHBIX B
paznene «TumoBble KOHTPOJBHBIC 3aJaHUS UM WHBIE MaTepuajbl, HEOOXOAUMBIE ISl OIICHKU
3HaHWW, YMEHUH, HaABBIKOB M (WJIM) ONbITA JAESITEIbHOCTH, XapaKTEPHU3YIOIIMUX ITallbl
(bopMUPOBaHUS KOMIIETSHIIHID

3.1 Kputepum olleHUBAHMSA CTeNleHH OBJIAJICHUS] 3HAHUSIMU, YMEHUSAMH, HABBIKAMM U
(MJIH) ONBITOM J1eSITEJIbHOCTH, ONIpee/IsiiolHe YPOBHU ¢(pOPMUPOBAHHOCTH KOMIIETEHIM I

[ToporoBslif ypoBeHb (0011I1E XapaKTEPUCTUKH ):

BJIaJICHHE OCHOBHBIM 00bEMOM 3HAHHH 10 pOrpaMMe JUCLUIUINHBL;

3HAHHE OCHOBHOM TEPMHUHOJOTMM JaHHOW OOJNacTH 3HAHWUH, CTHIIMCTHYECKH
IrpaMOTHOE, JIOTMYECKH MPaBWJIBHOE W3JI0XKEHHE OTBETa Ha BOIPOCHl 0e3
CYILIECTBEHHBIX OIINOOK;

BIIQJICHUE HWHCTPYMEHTAPUEM JHMCLMIUIMHBI, yYMEHHE €ro MCIOJIb30BaThb B
peLIeHUH CTaHJAPTHBIX (TUIIOBBIX) 3a7ay;

CHOCOOHOCTh CaMOCTOSATENBHO MPUMEHATh THUIIOBBIE PEIICHUS B paMKax paboueit
IIPOrpamMMbl TACIHTLINHBI;

YCBOEHHE OCHOBHOM JIUTEpaTypbl, pPEKOMEHIOBAaHHON paboueil mnporpammoi
JMCLUTIIINHBI,

3HaHHe 0a30BbIX TEOPHH, KOHIENIMA U HalmpaBIeHUH IO H3ydyaeMoi
JUCLUIUINHE;

caMocTOsiITeNIbHAs paboTa Ha NPAKTHUYECKUX U JAOOpPaTOPHBIX 3aHATHUSAX,
NEPUOIUYECKOE Y4YacTUE B TPYMIMOBBIX OOCYXAEHUSX, NOCTaTOYHBIH YpPOBEHb
KYJIbTYPbI UCTIOJIHEHUS 3a1aHUM.

[TponBUHYTHIN ypOBEHB (00IIHE XapaKTEPUCTHKH):

JIOCTAaTOYHO TOJIHbIE M CUCTEMAaTH3UPOBAHHBIC 3HAHUSA B 00BEME MPOrpaMMbI
JCLUTIIINHBI;

UCTIONIb30BaHUE  OCHOBHOM  TEpMHUHOJIOTMM  JaHHOM  o0nacTH  3HaHMH,
CTWIMCTUYECKH TPaMOTHOE, JIOTMYECKU IPABWIBHOE U3JI0KEHHE OTBETa Ha
BOIIPOCBHI, YMEHHUE A€JIaTh BBIBOBI;

BIIQJICHUE HWHCTPYMEHTAPUEM JMCLMIUIMHBI, YMEHUE €ro MCIOJIb30BaTh B
pelieHny yuyeOHbIX U Tpo(decCHOHAIBHBIX 3aa4;

CHOCOOHOCTh CaMOCTOATENBHO pelaTh CIOXKHBIE 3a/1a4uM (MpoOJIeMbl) B paMKax
paboueii MporpaMMbl TUCHUILINHBI,

YCBOEGHHME OCHOBHOW W JONOJHUTENBHOW JIUTEPATYPBl, PEKOMEHIOBAaHHOMN
paboueii mMporpaMMoil TUCITUTUIUHEI;

YMEHHE OpPUEHTUPOBATHCS B 0A30BBIX TEOPHSX, KOHLENIUAX U HAIPABICHUAX 110
M3y4aeMOH IUCUUIUIMHE U AaBaTh UM CPABHUTEIBHYIO OLIEHKY;

caMocCTOsITeNIbHas paboTa Ha MPAKTUYECKUX U JJAOOPATOPHBIX 3aHATHUAX, YHacTHE
B IPYMIOBBIX 00CYK/IEHUAX, BBICOKHI YPOBEHDb KyJIbTYPbl HCIIOJTHEHUS 3a/1aHUH.

Bricokwuii ypoBeHb (001I1e XapaKTePUCTUKH ):

CHUCTEMAaTU3UPOBAHHbIC, TINyOOKHE U TIOJIHbIE 3HAaHUA 110 BCEM pazjeliaM
JTMCIUATUIMHEIL



® TOYHOE HCIOJb30BAHUE TEPMUHOJIOIMU JJAHHON 001aCTH 3HAHUM, CTUIINCTHYECKU
IPaMOTHOE, JIOTUYECKU IPABUIBHOE H3JI0KCHUE OTBETAa HA BOIIPOCHI, YMEHHE
JienaTb 0OOCHOBAaHHbBIE BBIBOJIBI;

e (Oe3ympeyHOe BIAJCHUE MHCTPYMEHTapueM JUCHMIUIMHBI, yMEHHE €ro
MCIIOJIb30BaTh B IOCTAHOBKE M PEIICHUH HAYyYHBIX U MPOPECCHOHANBHBIX 3a/1a4;

e CHOCOOHOCTh CAMOCTOSITEIBHO M TBOPYECKM pelaTh CIIOXKHBIE —3aJauu
(mpo6iemsbl) B paMKax pabodei mporpaMMbl TUCIUIUTHHBL,

e [IOJIHOE M TJIyOOKOE€ YCBOEGHHWE OCHOBHOM M JIOTOJIHUTENBHOM JIMTEpaTyphl,
pPEeKOMEH1I0BaHHOH paboueil mporpaMMoi JUCHUIUINHBL

® yYMEHHME OPHUEHTHUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHILEMIUAX W HAIPABICHUAX
10 U3y4aeMOM AUCLHIIIMHE U JaBaTh UM KPUTUYECKYIO OLIEHKY;

e aKTUBHAas caMOCTOSTENbHasl padoTa Ha MPAKTUYECKUX U TaOOPATOPHBIX 3aHATHSIX,
TBOPUYECKOE y4acTUE€ B I'PYIIOBBIX OOCYXKIEHUSX, BHICOKHI ypOBEHb KYJIbTYpPHI
UCIIOJIHCHHUS 3aJaHUM.

3.2 Onucanue npoueaypbl BbICTABJIECHUS OLlEHKH

B 3aBucumoctu oT ypoBHSI CHOPMHUPOBAHHOCTH KAXKJIOW KOMIIETEHIIMH 1O OKOHYAHUU
OCBOCHHUSI JTUCIHUIUIMHBI ~CTYIEHTY BBICTABISICTCS OICHKAa. Bua omeHku («3a4TeHo»,
«HE3auTEHOY») ompeensercs pabodeld mporpaMMOil TUCIUIUIMHBI B COOTBETCTBUU C YUEOHBIM
TUTAHOM.

OueHka «3ayeT» BBICTaBISETCS CTYACHTY, Y KOTOPOrO KaxKJIas KOMIIETEHIUs
(TOTHOCTHIO UK YACTUYHO (popMUpyeMasi JaHHOW TUCIMILIMHON) chOPMHUpPOBAHA HE HIDKE, UeM
Ha MTOPOrOBOM YPOBHE.

OlLleHKa «HE3a4TEeHO» BBICTABIISICTCS CTYACHTY, Y KOTOPOTO XOTsI ObI OJJHA KOMIIETEHITUS
(TIOTHOCTBIO MJIM YAaCTUYHO (hopMUpyeMasi TaHHOW TUCIHUILTHHON) chopMHUpOBaHa HIDKE, YeM Ha
MIOPOTOBOM YPOBHE.



IIpniaoxenne Ne2 k paboueil nporpaMMe AUCHHUIIMHBI
«ITapanienbHoe NPOrpaMMHIpPOBaHUE»

MeToauuyecKue YKazaHud AJadA CTYACHTOB IO 0CBOCHHUIO TUCHUIIJIUMHDBI

OcHOBHOM (opMOH M3IOKEHHUS yuyeOHOro maTtepuaia mo nucturuiuHe «llapamnensHoe
MPOrpaMMHUPOBAHUE» SBIISIFOTCS JICKIMU U MPAKTUUYECKUE 3aHATHS. DTO CBA3aHO C TEM, YTO B
OCHOBE YHMTAaEMOT0 Kypca JISKUT OCOOBI MaTeMaTHYECKWH ammapar, ¢ MOMOIIBI KOTOPOTO
peliaiTcs TOBOJIBHO CIIOXKHBIE U TpoMO3JkHe 3aaud. [1o GONBIIMHCTBY TeM MPeayCMOTPEHBI
MPAKTUYCCKUC 3aHATHUSA, HA KOTOPBIX MPOUCXOJUT 3aKPCIIICHUE JICKIMOHHOTO MaTC€puaia nmyTeM
NPUMEHEHUsS €ero K KOHKPETHBIM 3ajJadyaM © OTpabdOTKa MPaKTHYECKUX HAaBBIKOB
MIPOTrpaMMHUPOBAHUS.

bonpuioe BHMMaHWE MAOMKHO OBITh YAENEHO BBHITIOJHEHHIO JOMAallHed paloTel. B
KayecTBEe 3a/laHui JJIsl CaMOCTOSITENIbHOM paboThl JOMa CTyACHTaM IpeJulararoTcsl 3aaayi,
aHAJIOTUYHBIE Pa300paHHBIM Ha JIEKIUSIX M MPAKTUYECKUX 3aHIATUAX WIM HEMHOTO Oojee
CJIOKHBIC, KOTOPBIC SABJIAIOTCA PE3YJIbTATOM 06T)eJII/IHeHI/I$[ HECKOJBKHUX 0a30BBIX 3a1a4.

Jlnst mpoBepKM M KOHTPOJS YCBOEHHS TEOPETHYECKOro Marepuana, MPHOOPETeHHBIX
MPAKTUYCCKUX HABBIKOB pa6OTBI B TCUCHHC 06y‘-IeHI/I$I IMPOBOAATCA MCPOIIPUATHA TeKymefI
aTTeCTaIliu B BUJEC CAMOCTOSTEIBHBIX PaOOT.

B KOHIEC U3YYCHUSA JUCHUIIIMHBI CTYACHTBI CAAOT 3a4CT. 3adeT BRICTABIAETCS IO HTOTaM
BBITIOJTHEHHSI CAMOCTOSTENBHBIX 3a/IaHUN U KPaTKOTO coOeceJ0BaHMUs 110 €T0 Pe3yIbTaTaM.

OcBONTH BOIPOCHI, M3JIaraeémMble B Mpouecce U3ydeHus AuciUIuMHbL «llapamnensHoe
MPOrpaMMHUPOBAHUE» CAMOCTOSTENIBHO CTYAEHTY JOCTaTOYHO CJI0KHO. ITO CBS3aHO CO
CIIO)KHOCTBIO M3y4aeMoro marepHuaia, TpeOOBaHHMSIM K TEXHHYECKOMY OCHALICHHIO Kypca H
OonpmM oOBEMOM Marepuana Kypca. [lodToMy mocelieHne BceX AayIUTOPHBIX 3aHITHIA
SBIIIETCS. COBEPIIEHHO HEOOXOMUMBIM. be3 YMNOpHBIX M PEryispHBbIX 3aHITUA B TEUCHHE
CEMECTpPa, B TOM YHCIIE CAMOCTOSATENBHBIX, CIAaTh 3a4ET IO MUTOraM HU3Yy4YEHUs IUCLUIUIUHBI
CTYJIEHTY JOCTaTOYHO CJIIOKHO.

Y4eOHo-MeTOoAMYECKOE 00ecIeYeHHe CAMOCTOATEIbHON padoThl CTYIEHTOB 10 TUCIHHUILIMHE

Jnis  camocTosTeNnbHONH pPabOTBl OCOOCHHO PEKOMEHAYETCS HCHOIb30BaTh Y4eOHYIO
JTUTEPATypy.

Take qa mopbopa y4yeOHOW IUTepaTypbl PEKOMEHIYETCS HCHOJIb30BATh IIUPOKHIMA
CTIEKTP HHTEPHET-PECYPCOB:

1. DnekTpoHHO-OMONMMOTEYHAass cUcTeMa «YHHUBEpcUTeTckass Oubnuoreka online»
(www.biblioclub.ru ) - osnekTponHas OubOIMOTEKa, obecreunBaronas JOCTYN K Haubosee
BOCTpeOOBaHHBIM MaTepHajIaM-IIepPBOMCTOUHUKAM, Y4eOHOH, HaydHOW U XyH0KECTBEHHOH
JUTEPATYPE BEAYIINX U3IATEIBCTB (*peructparus B JJIEKTPOHHON OMOJIMOTEKE — TOJIBKO B CETH
yHuBepcureta. [locne perucrpanuu padora ¢ cMCTeMON BO3MOXKHA C JIFOOOH TOYKH JOCTyHa B
Internet.).

2. Nudopmanmonnas cucrema "EquHoe okHO JocTyma K 0OpazoBaTelIbHBIM pecypcam”
(http://window.edu.ru/library).

Ilenpto  co3manust uHGpOpMAMOHHOM  cuctembl "EnmHoe OKHO — JocTyma K
obpazoBarenbHbiM pecypcam" (MC "Emmnoe oxHo ") siBisieTcs oOecrieueHWe CBOOOTHOTO
JIOCTYTIa K MHTErPaJbHOMY KaTajory oOpa3oBaTelbHbIX MHTEPHET-PECYPCOB U K AJIEKTPOHHOMH
OoubnnoTeKe Yy4yeOHO-METOJUYECKHX MaTepuanoB s oOmero U npodeccuoHaIbHOTO
o0pa3oBaHMsI.

Jns camocTosiTeIbHOTO TOa00pa JHTepaTypbl B Oubmmoreke SApl'Y pexomeHmayeTcs
UCIIOJIb30BaTh:

1. Jluuneii  kabunaeT (http:/lib.uniyar.ac.ru/opac/bk login.php) maeT BO3MOXHOCTH
NoJy4YeHus: on-line JocTymna K CIUCKY BBIJAHHOM B aBTOMAaTU3UPOBAHHOM PEKUME JIUTEPATYPHI,
IPOCMOTpa ¥ KOMTUPOBAHUS AIIEKTPOHHBIX BEPCHI M3IaHUI COTPYTHHUKOB YHHBEpcHTETa (yued.
METO/. MOCOOUsI, TEKCTHI JIEKUUH U T.71.) s paboTel B «JInd4HOM KabUHETe» HE0OX0AUMO 3aiTH


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

Ha caifr Hayunoii 6ubnuorexku SApl'Y ¢ mo6oit Touku, umeromeil 1octym B Internet, B myHKT
MEHIO «OJIEKTPOHHBII KaTajor», TMPOWTH NPOLEAypy aBTOPH3aLUHU, BHIOpAB BKIAAKY
«ABTOpHU3AIMS», U 3aMIOJHUTD MPECTABICHHBIE OIS HH()OPMAIHH.

2. DnexTpoHHas 6ubanoTeka yueOHbIX MaTepuaiioB SApl'yY

(http://www lib.uniyar.ac.ru/opac/bk cat find.php) coxepxur O6onee 2500 mOTHBIX
TEKCTOB Y4YeOHbIX M Yy4eOHO-METOJIMYECKUX MaTepuajoB IO OCHOBHBIM H3Yy4aeMbIM
JUCLMIUIMHAM, W3JaHHBIX B YyHHBepcurere. JIOCTym B CeTH YHHUBEpPCHUTETa, JMOO IO
JIOTUHY/TIapOJTIO.

3. DnektpoHHas kapToTeka « KHUrooOecneueHHOCTbY

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpsiBaeT yueOHBIN ¢OHI
Hay4yHoil OmOimnoteku Spl'Y, mnpenocTaBiseT oNepaTHBHYI0 HH(GOPMAIMIO O COCTOSHUHU
KHUT000€CTIeYeHHOCTH TUCIUIUIMH OCHOBHOW U JOTIOJIHUTENBHON JTUTEPAaTypOi, a TakkKe LUKIIa
JUCLHUIUIMH M CHelHaTbHOCTEH. DIIeKTpOHHAas KapToTeka « KHUroobecrneueHHOCThY JOCTYIHA B
CeTH yHUBEpcUTeTa 1 uepe3 JInuHbIi KaOUHET.


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