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1. e ocBOeHMS JUCLHMIIMHBI

Henssmu aucumriiabl  «IlapasienbHoe MpPOrpaMMMpPOBaHUe»  SIB/ISIFOTCS  OCBOEHHe
CTyZIeHTaMM  TEeXHOJIOTHM  Tapajule/lbHOTO  MPOrpaMMMPOBAHUs, Pa300p  apXUTEKTYpPhI
Trapasuie/ibHbIX BBIUMCIUTENbHBIX CHUCTeM, O3HAaKOMJIeHHWe C TIPUHLIMIIAMU pacliapasie/TiBaHUs
MporpamM, MoJjiydeHre HaBbIKOB MPOrPaMMMPOBAHUS C MCIO/Ib30BaHHEM TexHosiorui OpenMP,
MPI, CUDA.

2. Mecto aucuuniunel B crpykType OIl 6akanaBpuaTa

MucuurnvHa «IlapannensHoe nporpaMMUpoOBaHMe» OTHOCUTCS K BapMaTWBHOM 4acTv
(mucnumrvHa o Beidopy) OIT 6akasmaBpuaTa.

[nsi ocBOeHWsI JAHHOW [JUCLMIUIMHOM CTYJeHThl [O/DKHBI 00/71a/aTh 3HAHUSIMU 10
MaTeMaTHKe M MH(OpMaTHKe, B T.U.. OCHOBbI MpOrpaMMHpoBaHus Ha s3bikax C w/mmu C++,
a/ITOPUTMOB U CTPYKTYP JaHHBIX, anrebpe, reoMeTpud, AvddepeHLIMaNbHBIM ypaBHEHUSIMY,
yPaBHEHHSIM B YaCTHbIX TIPOM3BOJHBIX W UWC/IEHHBIM MeETOJaM; a TakKe MpOSBIATh
HaCTOWYMBOCTB, L{e/IeyCTPeM/IEHHOCTh U MHULIMATUBY B Iporiecce 00yueHusl.

3. I[Inanupyembie pe3yibTaThl OOyUeHHsI 10 JAUCHHUIUIAHE, COOTHECEHHbIE C
IJIaHUPYeMbIMH pe3ybTaTtamu ocBoeHus OIl 6akanaBpuarta
[Tponiecc u3yueHust AUCLMIIMHBI HarpaB/ieH Ha (hOpMUpOBaHUe C/IeYIOLIUX 37IeMEeHTOB
KomrnerteHui B cootBeTcTBUM ¢ ®T'OC BO, OIT BO u npuobpereHusi ciieAyrOIIUX 3HAHUM,
MeHHWM, HaBbIKOB U (W/IM) OIIbITA JIeATe/TbHOCTH:

dopMupyeMasi KOMIIeTeHLIUs NHanKkaTop JOCTHKeHUsA ITepeuenn
(ko ¥ hopMy/TUPOBKaA) KOMIIeTeHLINU IUVIAaHUPYEMBbIX pe3y/IbTaToB
(kop 1 hopMy/THPOBKa) 00yueHusn

IIpodeccuoHaIbHbIE KOMIIETeHLINH

3HaThb:

— 00/1aCcT! IPUMEHUMOCTH
rapa’suie/ibHbIX BBIUUC/IEHUH;

aJITOPUTMUYECKUX U

MIPOrpaMMHBIX pelleHri ¥ MeTb:

[TK-3 Criocoben kK porp P — UHTepIpeTUpOBaTh
CUCTEeMHOI'0 U MPUKJIaZIHOTO

paspaboTke u pe3y/bTaThl MOJyUYeHHbIX
TIPOrPaMMHOTO 00ecTieueHws; o
NIPOEKTUPOBAHHUIO BbIUMC/IEHUH;

CTPYKTYPY U BUZbI

MIPOTrPaMMHOTO 0becrieueHws, BnazeTs HaBbIKaMU:

CUCTEMHOT'O Y TTPUKJIaZIHOTO
K UCTIO/Tb30BaHUI0 — 00paboOTKH  TOJTyYEHHBIX
MIPOrpaMMHOTO 0OecrieueHus;

IIK — 3.1 3HaeT OCHOBBI
pa3paboTKu

COBPEMEHHBIX TeXHOJIOTUM BBIUMC/IEHUH JUTST
OCHOBHBIE TTPUHIIUTIBI
TIPOTrPaMMUPOBaHUSs dbopmMHUpOBaHUs
MO/TyJIbHOTO, 0OBEKTHO -
COOTBETCTBYIOIIUX BBIBOZIOB
OPUEHTUPOBAHHOTO U
" 06 3¢ peKTUBHOCTH
COOBITHIHOTO
TIPUMEHSIEMbIX
TIPOrPaMMKPOBaHHUS

IapaJsijieJIbHbIX BBIUMC/IEHUI.

4. O0beM, CTPYKTYpa M CO/JiepXKaHHe UCIUITHHBI
OO011jas1 TPYA0€MKOCTh JUCIIUTUIMHBI COCTaB/sieT 3 3au. efl., 108 akaz. yac.

o | Buabl yueOHbIX 3aHATHH, @dopMbI TEKyLIero
No Tems1 (pa3pesbr) Q BKJ/IIOUasi CaMOCTOATEe/IbHYI0 KOHTPOJIA
/o AUCLHHUIIVHBI, = pPabdoTy CTYy/I€eHTOB, ycrieBaeMoCTH
HX Co/iep)KaHue &) U UX TPY/I06eMKOCTb
(B aKaJieMHUeCKHX yacax) dopma
KonTakTHas pa6ora |
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Pazpgen 1. Uctopus
rapasuie/bHbIX
1. |BBIUMC/IUTENIBHBIX CUCTEM. | 7 | 2 2
[Tapasnienusm U ero
WCI0/Ib30BaHUe
Paznen 2.
BorurcivrenbHbIN
o |K1acTep. API gns 21 4 2 CamocTosiTe/ibHast
" |ynpaB/ieHUs TOTOKaMH, pabora
WX CUHXPOHHU3AlUU U
niiaHupoBanus Pthreads
Pasnen 3. Texnonorus
CamocrosiTesibHast
3. |MporpaMMHMpOBaHUS 71216 2 pabora
OpenMP
4 Pazpgen 4. TexHonorus 216 | 12 2 CamocTosiTe/bHas
" |mporpammupoBanusi MPI pabora
Pa3pgen 5. Beegjenuie B CamocTosiTe/bHas
5. 7 | 4|10 2
texHonoruro CUDA pabota
Pasgen 6. 'ubpuaHast
A PHA CamocTrosiTenbHast
6. [Moze/b MapasiielbHOTO 712 | 4 3 a6ota
MPOrpaMMHPOBaHUS P
Bcero 3a 7 cemecTp 18 | 36 5 13 |3auer
Bcero 18 | 36 5 13

CojepxaHue pa3fe/10B JUCIUIIUHBI:

Paspen 1. Vctopust napasuiesibHbIX BbIUMC/IUTENBHBIX CUCTeM. [lapanienusm u ero
WCII0/Ib30BaHue.

1.1.  Wcropwus pa3BuTHs Napasie/bHbIX BEIUNCIUTETbHBIX CUCTEM.

1.2.  OG630p COBPeMEHHbBIX BHIUMCUTELHBIX CUCTEM JIJIs TIapasi/ie/TbHBIX BEIUNC/IEHUH.

1.3.  Cnoco6bI mapasiesibHON 00pabOTKH [JaHHBIX.

1.4.  KowmrbroTepsl c 0011l ¥ pacrpeziesieHHOM MMaMsIThIO.

1.5.  TI'padbl HHGOPMALIMOHHBIX 3aBUCUMOCTEH.

1.6.  KoHuemnuus HeOrpaHUYEHHOT O TapaJjijiesiu3mMa.

1.7.  KpynHob/iouHOe pacrapasisie/IiBaHue.

1.8. Hu3koypoBHeBOe pacriapasiesiiBaHue.

1.9.  OueHka 3¢)$eKTHBHOCTH Napasie/bHbIX BbIUMCIEHUN.

Pasgen 2. BeluuciurenvHeld kinactep. APl pans  ympaBieHMsi [OTOKaMM, UX
CHUHXPOHH3alUM U TylaHupoBaHus Pthreads.

2.1.  OcHOBBI paboThI C THOPUAHBIM BBIYUCTUTE/TBHBIM K/IaCTEPOM.

2.2.  Cranpapt POSIX-peanu3alijiy MOTOKOB (HUTeN) BBITIOJTHEHUS: TUITbI aHHBIX,
(GYyHKLMY yTIpaB/ieHUs] TOTOKaMH, (QyHKLIMA CUHXPOHU3ALMX TTOTOKOB.

Paspen 3. Texnosiorus nporpamMmmupoBanys OpenMP.
3.1.  OcHOBHbIE KOHCTPYKLUH.



3.2. Pabota c mepeMeHHBIMH.

3.3. PacnapasienvBaHve LIUK/IOB.
3.4. TlapasiesibHble CEKLUH.

3.5. Kpuruueckue cekLiH.

3.6.  ATOMapHble oreparuu.

3.7. Onepanuu CMHXpPOHU3ALUU.

Paspen 4. Texnosiorus nporpamMmmuposasust MPI.

4.1.  Ob6mue GyHKIMN.

4.2.  OyHKUMU TpUeMa/Tiepeiaud COOOIIEHUH MEXK/Ty TIPOLIECCaMH.

4.3. ®yHKUUHU KOJITeKTUBHOT O B3aUMO/IeCTBUS MPOLIECCOB, CO37aHMs
T10JTb30BaTe/IbCKUX OTepaliyi, paboTa ¢ rpymnmnaMuy mpoLeccoB.

4.4. TlepecblKa pasHOTHUITHBIX [aHHBIX, MIPOM3BOJHbIE THUIIbI JAHHBIX, YIaKOBKA
JIaHHBIX.

Pa3nen 5. Beenenue B TexHosioruto CUDA.
5.1.  Apxurektypa GPU.

5.2.  IIporpammuas mogens CUDA.

5.3. Mepapxusa namatu B CUDA.

5.4. Bubmuoreka Thrust.

Paspgen 6. 'nbpyanas Mozesb napasie/ibHOro porpaMMHUpOBaHUSI.
6.1. CoBMeCTHOe HCIIO/Ib30BaHKWe TexXHOJ0ruM nporpammupoBanuss OpenMP, MPI n
CUDA.

5. O0pa3oBarTe/ibHble  TEeXHOJIOTHMH, HCHO/b3yeMble TPH  OCYIeCTB/IEHUH
00pa3oBaTe/IbHOr0 MPOLECca MO0 AUCHUITHHE

B nipotiecce 06yueHust UCTIO/B3YIOTCS CleAyrole obpa3oBarebHbIe TeXHOIOTUU:

BBojHas nekiusi — jaeT repBoe LieJIOCTHOe TIpe/iCTaB/IeHre O IUCLUTIIMHE U OPUeHTUPYeT
CTYZileHTa B CUCTeMe M3y4YeHHsl JaHHOW AUCLUIIMHBL. CTy/eHThbl 3HAKOMATCS C Ha3HauyeHWeM U
3alauaM¥ Kypca, ero pojibio 1 MeCTOM B CHCTeMe Y4eOHBIX JUCLIUTIIMH U B CUCTEMe T0/[TOTOBKH
B 1jesioM. [laeTcst KpaTKuid 0030p Kypca, MCTOPUsSI Pa3BUTHSI HAYKU W MPAKTHKH, JOCTWKEHUS B
3TOM cdepe, KMeHa WU3BECTHBIX YUeHbIX, WM3/1aralTCs TepCreKTHBHbIe HarpaB/eHus
vccnefoBaHuii. Ha 3TOM /eKiuM  BBICKA3bIBAlOTCS MeTOAUYeCKWe W OpraHu3aljiOHHbIE
ocobeHHOCTH pabOTHI B paMKax JAaHHOM AMCLMIUIMHBL, @ TAKXKe /IaeTCs aHa/Ii3 PeKOMeH[yeMOU
yueOHO-MeToJueCcKoi TMTepaTyphbl.

Axkanemuueckasi ieKiys (WM JIeKI[Ust 00IIero Kypca) — mocjiejoBaTelbHOe W3/I0KEeHHe
MaTepHaJsia, OCyIleCTB/ssieMOe TIPerMYII[eCTBEeHHO B BHle MOHOJIOTa MperofaBaress. TpeboBaHUs
K aKaZileMUueCKOol JIeKI[M1: COBPeMeHHbIN HayuyHbll YPOBEHb U HaChIllleHHasi UH()OPMATUBHOCTh,
ybenuTesibHasi apryMeHTalyisl, JOCTYIIHas U ITOHSATHAs peub, YeTKasi CTPYKTYypa U JIOTHKa, Ha/lnuue
SIPKUX TIPUMEPOB, HayUHBIX /I0Ka3aTeIbCTB, 000CHOBAHMUH, (DaKTOB.

[IpakTHueckoe 3aHsATHe — 3aHSATHe, TOCBSILEHHOE OCBOEHUI0 KOHKDETHBIX YMEHWM U
HAaBLIKOB U 3aKperyIeHUI0 TI0/TyUeHHbIX Ha JIeKLMY 3HaHUH.

6. [Tepeuens MHGPOPMAMOHHBIX TEXHOIOIHH, MCIIO/Ib3yeMbIX MPH OCYIeCTB/IEHUH
o0pa3oBaTe/IbLHOT0 mMpoIecca MO0 /[JUCHHUIUIMHE, BK/IOYas MepeueHb JIMLEH3HOHHOI0
MPOrpaMMHOr0 ofecreueHHss W HH(OPMAIHOHHBIX CHPABOYHBIX CHCTeM (P
He00X0AMMOCTH)

B miporjecce ocyiijecTsaeHus: 06pa3oBaTeIbHOTO MPOLecca UCTOIb3YHOTCS:

— n71st hOPMUPOBaHMsI TEKCTOB MaTePUAsIOB [ijisi IPOMEXKYTOUHOM U TeKyIlel aTTecTaryu,
[U1s1 pa3pabOTKU [JOKYMEHTOB, ITPe3eHTalyi, [yisi paboThl C 3/IEKTPOHHBIMU Tab/IMI[aMU



nporpammbl  OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBoboaHoe),
n3narenbckas cucrtema LaTeX;

- KOMITW/ISITOPBI C BbICOKOYPOBHEBBIX SI3bIKOB ITPOrPaMMHUPOBAHUS;

- BBIUMC/TUTE/TbHBIM THOPUAHBIN Kactep Spl'Y.

- mporpaMmMHbIe 616/moTeku OpenMP, MPI u Nvidia CUDA.

— [ TIOMCKa yuyeOHOUW nmrepatypbl 0ubmuoTeku Spl'Y — ABTOMaTU3MpOBaHHAas
bubmmoreunas uHGpopmaronHas cucrema "BYKU-NEXT" (ABUC "Byku-Next").

7. llepeyeHb OCHOBHOW M J[IOMO/JIHUTE/JIbHOW Y4Ye0HOHM JIUTepaTypbl, PpPecypcoB
HH(OPMALMOHHO-TEe/IEKOMMYHHUKAIUOHHOH ceTH «IHTepHeT», He00X0AMMBbIX /I/Isi 0CBOEHHUS
JAUCIUT/INHBI

a) OCHOBHASI:

1. [TapannenbHOe U PYHKIMOHAIbHOE MPOrpaMMUpPOBaHUe: MeTo/l. yKa3aHusl. / cocT. 1. C.
I'nbzun, . C. Kamenko; Apoci. roc. yH-T um. I1. T'. [JemuzpoBa, Hayu.-meToz. coBeT yH-Ta -
Apocnasne: Apl'Y, 2009. - 27 c. .

2. IlapannenbHble BeiurcieHuss Ha GPU: apxurekTypa U nporpamMHas Mozens CUDA.:
yueb. mocobue s By3oB. / [A. B. Bopeckor u ap.]; YMO mno KaacCUYeCKOMY YHMB.
obpa3zoBanuio; MI'Y - M.: MI'Y, 2012. - 333 c.

0) [JOToTHUTE/TbHAS:

1. Jlymua C. A. TexHO/MOTHYU Tapa/uleJIbHOTO MPOrpaMMHpOBaHus: yueb. mocobue st
By30B. / C. A. JIyriuH, M. A. ITockimkux; YMO By30B 110 YHUB. OIMTEXHUYECKOMY 00pa30BaHUIO
- M.: UH®PA-M, 2015. - 205 c.

2. JleBuH B. A. Uncnennsie MeToAbl. [TapaniensHbie Beiuncienvs Ha OBM. / B. A. JleBuH,
A. B. BepumnuH - M.: ®usmatiut, 2015. - 542 c.: ui.

B) pecypchbl ceTu «IHTepHeT»

- 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 no napasnnenbHbIM BblUMCIeHUSM - http://parallel.ru/

CynepkommboTepsl - http://supercomputers.ru/

OneKkTpoHHO-O0ubMoTeuHast cucreMa «HOpaiim»( https://urait.ru/ ).
OnekTpoHHO-0MbMOTeuHas crcTeMa «JlaHb»( https://e.lanbook.com/).

8. MarepnanbHo-TexHMYecKasas 0a3a, Heo0XxoguMass /ISl  OCYIIeCTBJIEHHS

o0pa3oBaTe/IbHOr0 MPoOLecca Mo AUCHUIIHHEe
® crieluasbHbIe TOMelLeHUs:

-KOMIIbIOTEPHBIN K/1acC, 00OpY/OBaHHBIN [Jisi TIPOBeJeHHsl JIeKUMH W TPaKTHUeCKUX
3aHATHI;

- yueOHBIe ayJUTOPHUH /IS IPOBEJIeHHs IPYTINOBLIX U MHAWBUYa/IbHBIX KOHCY/TbTAIUH,

- yueOHble ayJUTOpDUW [l TIPDOBeZIeHHs] TeKYIero KOHTPOJIS U TPOMEeXYTOUYHOM
aTTecTalluy;

-TIOMeLL[eHUs [IJI1 CAMOCTOSITe/TbHON paboThl;

-TIOMeILeHHs AJIs1 XpaHeHus! ¥ MPO(GUIaKTHUeCKOro 00C/TyKUBaHNS TEXHUUECKUX CPe/ICTB
o0OyueHwUsl.

[MomereHrst A7IsT CaMOCTOSITeNIbHOM paboThl 00yUarOLUMXCs OCHAIeHbl KOMIIbIOTePHON
TEXHUKOM C BO3MOXXHOCTBIO TIOAK/TIOUeHUs K ceTu «VHTepHeT» U obecrieueHWeM [OCTyTa B
3/IeEKTPOHHYI0 MH(OPMALMOHHO-00pa30BaTeIbHYI0 Cpely OpraHu3alivu.


http://developer.nvidia.com/category/zone/cuda-zone
http://www.mpi-forum.org/docs/docs.html
http://openmp.org/
http://www.mcs.anl.gov/mpi/index.html
http://parallel.ru/
http://supercomputers.ru/

YHUC/I0 T0CaZIOUHBIX MECT B JIEKIIMOHHOM ayauTopuu 6oJibiiie 1100 paBHO CITHCOUHOMY
COCTaBy IOTOKQ, a B ayZAUTOPHH /ISl TPAKTHUECKUX 3aHATHM (CEMUHAPORB)— CITUCOUHOMY COCTaBY
TPYIIIbI 00YYarOIIUXCS.

* doHp 6ubMOTEKY,
®  KOMIbIOTEPHAs TEXHUKA C JOCTYIIOM K BBIUMC/TUTE/IbHOMY THOpUAIHOMY Kiactepy SIpl'y.

ABTOp(BI) :
Crapmii npenofiaBaresb Kadepbl KOMIbIOTEPHBIX ceTeld, K.¢p.-M.H. C.B. AnemH



ITpunoxenue Nel kK paGoueil mporpaMme JAMCIUITTHHBI
«IlapanienbHOe NpOrpaMMHpPOBaHUE»
DoHJ OLIeHOUYHBIX CPe/ICTB
AJISl IPOBe/IeHUus TeKylleld U MPOMe)XXyTOUHOM aTTeCcTalli CTY/IeHTOB
10 AUCLUIIUHE

1. TunoBbIe KOHTPOJ/IbHBIE 3a/JaHUS WM HHbIE MaTepHA/Ibl, HE0OX0UMBbIEe /1A OL€eHKH
3HaHUM, yMeHHH, HaBbIKOB U (WIH) ONbITA /|eATeJTbHOCTH, XapaKTepH3YIIIUX 3Tanbl
(¢opMupoBaHUs KOMIETEeHI[UI

1.1. KoHTpoJIbHBIE 3a/laHKA M HHbIE MaTepuaJibl, HCII0/Ib3yeMble B MpoLecce TeKyiei
aTTecTalu

3afaHus /1A CAMOCTOSATE/THHOM PadoThI

3adanus no Pa3deny 2. BeluncnurenbHbii Knactep. APl s ynpaBieHusi moToKamu, UX
CMHXPOHM3alMY U Mj1aHMpoBaHus Pthreads.

Hanucate mnporpaMMy UMC/IEHHOTO HWHTETpUpOBaHMsl (YHKIIMM Ha OTpe3ke C
vcrnosnb3oBaHueM TexHojoruid Pthreads. ®yHKIMS, OTpe30K WHTErpUpOBaHUSI M KOJMYECTBO
MOTOKOB BbIYMC/IEHUN 33/1at0TCsl MHAUBUAYaIbHO.

[TocTpouTs rpadMK 3aBUCUMOCTH CKOPOCTH TOJiCUeTa MHTerpasa oT KOJMUecTBa OTOKOB.

Kpurepuu onieHuBas:

OreHka Kputepuii

3a4TeHO OIIK-3:

Harmrcana mporpamma Ha s3bike C++ UKC/IeHHOTO UHTerpupoBaHuUs (PyHKIUU
Ha OTpe3Ke C MCIo/Ib30BaHeM TexHoJiorui Pthreads, mporpamma
KOMIUIUPYeTCs: 6e3 OIIMOO0K U MpeAyNpeXKeHni Ha BBIUMCTUTETbHOM
KJlacTepe, B pe3yJibTaTe pabOThI TPOrpaMMBbl BBIZIAFOTCS KOPPEKTHBIE JaHHBIE.
MK-1:

[TpoBeieH KOMILIEKC BBIUMC/IEHWM C UCIT0/Ib30BaHeM HalMCaHHOM MPOrpaMMBbI,
MOCTPOEeH rpayK 3aBUCUMOCTH CKOPOCTH TOZiCUeTa UHTerpasa OT KOJIMYecTBa
TIOTOKOB, C/le/laHbl KOPPEKTHBIE BHIBO/IbI O 3aBUCUMOCTH KOJI-Ba MIOTOKOB Ha
CKOPOCTb BbITIOJIHEHUS BBIUMCIEHUH.

He3auTeHo |OIIK-3:

[Iporpamma He HarucaHa WM HalMcaHa HeKOPPeKTHasi porpaMmma.
IK-1:

He nipoBezieH KOMII/IEKC BBIYMC/IEHUM, He TIOCTPOeH Tpa(UK 3aBUCUMOCTH
CKOPOCTH TOZiCUeTa UHTerpasaa OT KOJIMYeCTBa MOTOKOB

3adaHus no Pa3deny 3. TexHonorus nporpaMmypoBanust OpenMP.

HanucaTh nporpaMmy 4rc/ieHHOT O pelleHus Aud@epeHIuanbHOr0 YpaBHEHHS B UaCTHBIX
TIPOM3BO/JHBIX C UCIIO/Ib30BaHWeM TexHosnorud OpenMP. YpaBHeHue, Haua/bHble U TPAHUYHBIE
YCJIOBUS, @ TAK)Ke KOJIMYECTBO NTOTOKOB BbIUMC/IEHUN 3a/]at0TCsl MHAUBUYa/IbHO.

[TocTtpouts rpaduk 3aBUCMMOCTH CKOPOCTHM UHWCIEHHOIO pelLleHHWs OT KOJIM4yecTBa
ITI0TOKOB.

Kpurepuu oLieHuBasi:

OrneHka Kpurepuit

3auteHo | OIIK-3:
Harmvicana mporpamma Ha si3bike C++ UHC/IEHHOTO PereHust
nvddepeHIMaTbLHOTO ypaBHEHUSI B YACTHBIX MPOM3BO/IHBIX C UCM0/Ib30BaHUEM




texHosoruii OpenMP, rnporpamMma KoMmuupyeTcst 6e3 ormboK 1
TIpeyTIpeXX/IeH!i Ha BBIYMCIUTETbHOM KJlacTepe, B pe3yJibTaTe paboThl
NIpOrpaMMBbl BbIZJAFOTCSI KOPPEKTHbBIE JJaHHBbIe.

IK-1:

[TpoBefieH KOMILIEKC BBIUMC/IEHHH C MCITI0/Ib30BaHKeM HaliCaHHOU MPOrpaMMBbl,
MOCTPOeH TpaduK 3aBUCMMOCTH CKOPOCTH YMCJ/IEHHOTO pelleHUsl OT
KO/IMUeCTBa MOTOKOB, CZie/laHbl KOPPEeKTHbIe BBIBO/bI O 3aBUCMMOCTH KOJI-Ba
TIOTOKOB Ha CKOPOCTb BBITIOJTHEHUS BIUMC/IEHUH.

He3auTeHo |OIIK-3:

[TporpamMa He HanMcaHa WM HallMcaHa HEKOPPeKTHas IporpaMma.
IK-1:

He npoBeieH KOMIL/IeKC BbIUKC/IEHUH, He TIOCTPOeH Ipa(uK 3aBUCUMOCTH
CKOPOCTU YMCJIEHHOTO pelleHusl OT KOJIMueCTBa MOTOKOB

3adaHus no Pa3deny 4. TexHonorus nporpaMmmupoBanust MPI.

Harvcatb nmporpaMMy uMc/IeHHOTO peliieHus JuddepeHIMaIbHOI0 YpaBHEHHsI B YaCTHBIX
MPOU3BOJHBIX C HCIOMb30BaHWeM TexHosoruid MPI. YpaBHeHue, Hada/lbHble U TPAaHUUHBIE
YCJIOBUSI, @ TaK)Ke KOJIMUeCTBO MOTOKOB BbIUMC/IEHUH 3a/1at0TCsl UHIUBUYyabHO.

[MocTpouth rpaduk 3aBUCHMOCTU CKOPOCTH YMC/I€HHOTO pellleHdss OT KOJMUecTBa
TTOTOKOB.

Kpurepuu oLieHuBasi:

OreHka Kputepuii

3auTeHo OIIK-3:

Hanmcana mnporpamma Ha si3bike C++ UMC/IEHHOTO pelleHus
IrddepeHIIMATBHOTO YPaBHEHUSI B UaCTHBIX MPOU3BO/HBIX C UCTIOIb30BaHUEM
TexHosioruii MPI, mporpamma KoMnuupyeTcsi 6e3 oImnO0K U MpeaynpeXkJeHui
Ha BBIYMC/IUTETLHOM KJlacTepe, B pe3ysbTare paboThl MPOrpaMMbl BBIJAFOTCS
KOPPEeKTHbIE JaHHbIe.

IIK-1:

[TpoBesieH KOMIJIEKC BBIUMC/IEHUH C UCIO0/Ib30BaHUEM HAalMMCAHHOW TTPOrpaMMBblI,
MOCTPOeH TpaduK 3aBUCUMOCTH CKOPOCTH YMC/IEHHOTO pellleHus: OT
KOJIMUeCTBa MIOTOKOB, C/ieJlaHbl KOPPEKTHBIE BbIBO/bI O 3aBUCMMOCTH KOJI-Ba
TIOTOKOB Ha CKOPOCTh BBITIOJIHEHUSI BBIUKC/IEHUH.

He3auTeHo |OIIK-3:

[TporpamMa He HarnMcaHa WM HallMCcaHa HEKOPPeKTHasi IporpaMma.
IK-1:

He npoBeieH KOMI/IeKC BbIUKC/IEHWH, He TIOCTPOeH IrpaduK 3aBUCUMOCTH
CKOPOCTU YMCJIEHHOTO pelleHusi OT KOJIMueCTBa MOTOKOB

3adanus no Paszdeny 5. Beenenue B TexHosioruto CUDA.

HanwcaTe nporpaMmy 4rc/IeHHOTO pelleHus AU depeHLMaTbHOr0 ypaBHEH!sI B YaCTHBIX
MPOM3BOJHBIX C MCNonb3oBaHueM TexHosjoruit CUDA. YpaBHeHve, HauanbHble M TPaHUYHBIE
YCJIOBUS, @ TaKXKe KOJTMUeCTBO TOTOKOB BbIYMC/IEHNUH 33/1at0TCsl UHUBU/YaIbHO.

[TocTtpouth rpauk 3aBUCMMOCTM CKOPOCTH YWCJEHHOTO pelleHWs OT KOJd4yecTBa
TIOTOKOB.

Kpurepuu oLieHuBasi:

OrneHka Kputepuii




3auteHo | OIIK-3:

Harmvicana mporpamma Ha s3bike C++ UHC/IEHHOTO PereHust
nuddepeHIMATEHOTO YPaBHEHUSI B YaCTHBIX MPOU3BOAHBIX C UCIIO/b30BaHUEM
texHosioruit CUDA, nporpaMma KOMIHIAPYeTcst 6e3 ommOoK 1
TIpeyTIPeXXIeHUI Ha BBIUMCIUTETbHOM KJlacTepe, B pe3y/ibTaTe paboThl
TIPOrpaMMbI BbIZJAHOTCSI KOPPEKTHbBIE JJaHHBbIE.

ITK-1:

[TpoBefieH KOMILIEKC BBIUMC/IEHWH C MCII0/Ib30BaHKEeM HalKiCaHHOM MPOrpaMMBbl,
MOCTPOeH TpaduK 3aBUCUMOCTUA CKOPOCTH UMC/IEHHOTO pPellieHUs OT
KOJIMUeCcTBa MOTOKOB, C/ie/laHbl KOPPEKTHbIE BBIBO/IbI O 3aBUCMMOCTH KOJI-Ba
MOTOKOB Ha CKOPOCTh BBITIOJIHEHUS] BBIUKC/IEHUH.

He3auTeHo |OIIK-3:

[Iporpamma He HarnucaHa WM HalMcaHa HeKOppeKTHasi mporpaMmma.
IK-1:

He nipoBezieH KOMIT/IEKC BBIUKC/IEHUM, He TIOCTPOeH rpauK 3aBUCUMOCTU
CKOPOCTH YMCJ/IEHHOIO pellieHus1 OT KOJIMYeCTBa MOTOKOB

3adaHus no Pasdeny 6. TubpugHasi Mo/ie/b NapasiieslbHOTO TPOrpaMMUPOBaHUS

HarmucaTh rnporpaMmy unc/ieHHOTO peliieHusi AuddepeHI[uaibHOT0 YPaBHEHUSI B UaCTHBIX
TPOU3BOJHBIX C HcTonb3oBaHueM TexHosioruki CUDA, MPI u OpenMP. YpaBHeHue, Haua/ibHbIE
Y TPaHUUHBIE YC/I0BUS, a TAKXKe KOJIMUeCTBO MOTOKOB BbIUMC/IEHUM 3a[jat0TCs UHMBUIyalbHO.

[TocTpouTth rpadukK 3aBUCHMOCTH CKOPOCTH UYMCJ/IEHHOTO peLIeHUs] OT KOJIMYecTBa
MOTOKOB.

Kputepuu orjeHuBast:

OreHKa Kpureputii

3auteHo | OIIK-3:

Harmvicana mporpamma Ha si3bike C++ UHUC/IEHHOT'O PereHust
nuddepeHIIMATEHOTO YPaBHEHUSI B UaCTHBIX MPOU3BO/HBIX C UCTIOIb30BaHHUEM
texHosioruit CUDA, MPI u OpenMP, riporpaMmma KOMIUIHpyeTcsi 6e3 omnboK
Y MpeiynpeXXJeHUH Ha BBIYMCIUTETbHOM KJlacTepe, B pe3ysbTate paboThl
TIPOrpaMMbI BbIZJAHOTCSI KOPPEKTHbBIE [IaHHBbIE.

ITK-1:

[TpoBefieH KOMILIEKC BBIUMC/IEHWH C MCII0/Ib30BaHKMEeM HalKiCaHHOM MPOrpaMMBbl,
MOCTPOeH TpaduK 3aBUCUMOCTUA CKOPOCTH UMC/IEHHOTO PellieHUsl OT
KOJIMUeCTBa MOTOKOB, C/le/laHbl KOPPEKTHbIe BBIBO/IbI O 3aBUCUMOCTH KOJI-Ba
MOTOKOB Ha CKOPOCTb BBITIOJIHEHUS] BBIUKC/IEHUH.

He3auTeHo |OIIK-3:

[Iporpamma He HarnucaHa WM HalyMcaHa HeKOppeKTHasi mporpaMmma.
IIK-1:

He npoBezieH KOMTIIEKC BBIYUC/IEHUH, He TIOCTPOeH rpauK 3aBUCHMOCTU
CKOPOCTH YMCJ/IEHHOIO pellleHus1 OT KOJIMYeCTBa MNOTOKOB

CrnMcoK 3aJjaHui K 3a4eTy

3aueT BBLICTABJSIETCS 10 pe3y/ibTaTdM BbITTIOJTHEHHWS 3a,anI/1171 AJIA CaMOCTOSATE/IbHOM
pa60TbI " KpATKOIr'o CO6€CE,E[OB&HI/IH CO CTYAEHTOM I10CJIe UX ITPOBEPKMU.



IToka3zaTenu u KPHUTEpUH, UCII0JIb3yeMbIe ITPH BBICTAB/IEHWH OLI€HKU!

OueHka Kpurepun [Tkana oLeHUBaHKs
3auTeHo |OIIK-3 ITonyueHs! OLjeHKA «3auTeHO» 3a
3HaThb: BBITIOJIHEHUE BCeX TISATU 3a/laHul JJ1s1
— apXUTEKTYypY MapasiiebHbIX CaMOCTOSITe/IbHOM paboThI
BBIUMCJIUTEJIBHBIX CUCTEM;
YwMmerts:

® pa3buBaTh MPOrpaMMy Ha
He3aBUCHMBbIe TIPOIIeCCHI ;

BnazieTh HaBbIKaMU:

® pa3paboTKH IMPOrpaMm C
WCTIO/Tb30BaHUEM TeXHOJIOT U
Triapa’uie/ibHOro
nporpamMmupoBanus OpenMP, MPI
u CUDA.

IIK-1 N
He3auTeHO He niostyueHsb! X0Tst ObI OZJHOM OIIeHKH

3HaTkL: o
«3auTeHO» 3a OIHO U3 MITH 3a/laHuk 11

— 0061aCTH IPUMEHUMOCTH o
. CaMOCTOSITe/IbHOU PabOThI
Tapasuie/ibHbIX BBIYMC/IEHHUH;

YmeTs:

— UHTepNpeTHpOBaTh MOJyueHHbIe
pe3yJibTaThl BEIUKCIEHUI;
BajieTs HaBbIKaMU:

— 00pabOTKM IMOTyYeHHBIX
BBIUMC/IEHUM 17151 (HOPMUPOBAHUS
COOTBETCTBYIOL[UX BLIBOZIOB 00
3¢ HeKTUBHOCTH MMPUMEHSIEMbIX
rapa’sijieJibHbIX BbIUMCIeHUN

TecT /11 CaMONPOBEPKH 10 pe3y/1bTaTaM 0CBOEHHS JUCIIUIIIUHBI
(xomneTenuus OITK-3)

1. /{ist ruGpujHOr0 BEIMMC/IMTE/THHOT0 K/IacTepa OT/IMNUUTEe/TbHOW YePTOU AB/IAETCH:

A) Berunciienust Ha CPU

b) Beiuncnenus Ha GPU

B) Bbruncienuns Ha CPU u GPU coBmecTHO

') HM OZIHO U3 BBILLIETIEPEUNCIIEHHBIX

2. Kakoii KOMaH/I0 3aiaeTcsl OrpaHU4YeHHe peCypCOB NPH 3amycKe NporpaMmbl Ha
BbIUMC/IUTENBHOM KjacTepe (Slurm):

A) make

b) g++

B) srun

') HY OHO U3 BBILLIENIEPEUYNC/IEHHBIX

3. O0MeH [JaHHBIMHM MEX/y NPOLeCCaMH, BBHINOTHSIOIUMHICA B COOCTBEHHOM ajipecHOM
NMPOCTPAHCTBE, MPOUCXOAMUT C MOMOIIbI0 ONepanuii NpueMa M NOCbUIKH CO00IeHmit?

A) pa

b) Her

4. YaneHHbIM [JOCTYNn K BbIUMC/IUTE/IbHOMY KJ/IaCTepy /[AJiA BbINO/JHEeHUs] KOMaH[
omnepajuoHHOHM CHCTeMbI MO)KHO MO/IyUUTh M0 MPOTOKOJIY:

A) ssh



b) pop3

B) imap
') rdp
Borpoc Ne Hpagf;;}lbm
1 B
2 B
3 b
4 AT

TecT /1/11 CaMONPOBePKH M0 pe3y/J1bTaTaM 0CBOE€HHS JUCLUTIUHBI
(komnerennus ITK-1)

1. insa napanie/ibHON NPOrpaMmbl, HAIMCAHHOM C MCI0/Ib30BaHUeM TexHosioruu OpenMP
XapaKTepHO:

A) cocTout U3 mocsiefioBaTeIbHbIX 1 Mapasuie/bHbIX CeKIUH.

b) B Haua/bHBIM MOMEHT BPeMeHHU CO3/1aeTCsl I7IaBHasi HUTh, BBITIOJHSIOIIAs T10C/Ie[joBaTe/TbHbIe
CEeKLIMY TIPOTrpaMMBblI.

B) npu Bxo/ie B mapasiefibHyI0 CEKLIMIO BbITIONHSIeTCs oriepaiius fork, mopoxkaaroiijasi cemeicTBo
HuTel. Kakzasi HUTb KMMeeT CBOM YHMKalbHbIA UYMCJIOBOW HAeHTH(UKATOp (T/1aBHOW HUTU
cootBetcTByeT 0). [Ipu pacrnapasine/iiBaHiY LIUKJIOB BCe Tlapasuie/ibHble HUTHA UCIIOMHSIOT OJWH
Koz. B o611ieM ciryyae HUTH MOTYT UCTIOTHATD Pa3/iMuHble hparMeHThI KO/ia.

[') mpu BbIXOAE W3 Tapa/yle/lbHOM CeKL[MM BBITIOJIHAETCS oOrepalusi join. 3aBepliaeTcs
BBITIOJIHEHUE BCeX HUTEM, KpOMe IIaBHOM.

2. Kakue pupexkTuBbl ectb B OpenMP?

A) #pragma omp

b) #pragma omp parallel

B) #pragma omp for

I') #pragma omp while

3. B OpenMP Het c/ieyl0IIUX TUINOB CUHXPOHMU3aLMH

A) barrier

b) atomic

B) domain

I') master

) ordered

E) flush

JK) sort

3) critical

4. C noMo1b10 BbI30Ba QyHKIIUH

(void) omp_set_num_threads(int num_threads)

MO>KHO

A) 3aaTh KOIMUECTBO MOTOKOB B 06/1aCTH Tlapasijie/IbHbIX BEIUMCIeHUH

b) onpesenutsh 3HaueHue rnepemeHHol okpykeHnss OMP_NUM_THREADS

5. Kakue u3 noHATHI He 0THOCATCS K TexHos1oruu Nvidia Cuda

A) #pragma omp



b) host

B) kernel

I') device

6. Kakue u3 cnenqudukaropos ¢pyskiuii B Cuda He MOryT OBITH HCII0/Ib30BaHbI BMECTe
A)__host_ u__device__

b)__global__ wu__host

7. s BoifesneHuss naMaTd Ha GPU M0)XHO HCI0/1b30BaTh QyHKIMHA
A) cudaMalloc

b) cudaMallocPitch

B) cudaNew

') cudaFree

8. ®ynkuusa cadaMemcpy UCNO/Ib3yeTcs A

A) xorinpoBanus namsty mexxgy CPU u GPU

b) KonupoBaHUs MaMSATHA MEX/y BBIUUCIUTE/NBHBIMU y3/1aMU KJlacTepa
B) konupoBaHus namMaT¥ Mexxy pa3nuuabivu CPU

9. OJHMM U3 PacIPOCTPAHEHHBIX CPEACTB Pa3padoTKH MPOrpaMM, 0CHOBAaHHBIX HA MOJE/TH
o0MeHa CO00IIeHUAMH, AB/IAETCH:

A) POSIX Threads

b) OpenMP

B) mo6as peanusarpms MPI

10. He6/10Kupyomuii 00MeH mo3BoJIser:

A) NOBBICUTB POM3BOAUTEILHOCTD Mapasuie/IbHON POrpaMMbl

B) nosbicuTh HazieXXHOCTB Nepeaun CoobIIeHu

B) noBbicuTs npeckasyemMocTsb MoBeieH s IPOrpaMMbl

11. ITopnnporpamma MPI_Bcast:

A) repecbliaeT BCeM OCTa/IbHBIM IIpOLieCCaM pa3Hbie (bpaFMEHTLI JAaHHBIX

b) nepeceinaet oziHy 1 Ty ke TIOPLHIO [JaHHBIX BCEM OCTA/IbHBIM TPOL[eCccaM

B) BBITIOJIHAET OIlepaliio YaCTUYHOT'O TIpUBEIeHNA

12. Bropoii 3Tan BbINO/THEHUA HEOJIOKHPYIOIEro 00MeHa 3To:

A) cospanve 6ydepa o6mena

b) nposepka BbinonHenust obmMeHa

B) nposepka goctynHoctu 6ydepa oGmeHa

Bonpoc Ne Hpagfg(;%m Bonpoc Ne Tp agf;;Hbm Bormpoc Ne Ip agfg;THbm
1 A B, B, T 5 A 9 B
2 A B, B 6 b 10 A
3 B, X 7 A, b 11 b
4 A, b 8 A 12 b




2. [TepeyeHb KOMIIeTeHLUM, dTanbl UX (GopMUpPOBaHMsl, ONMCAaHUe TOKa3aTesel u
KpUTepHeB OLiIeHUBAaHHUA KOMIIeTeHIIMI Ha Pa3/IMUHbIX 3Tanax ux ¢gopmMupoBaHus,
onucaHue MIKa/IbI OLleHNBaHUSA

2.1. IlIkana oneHuBaHusi ¢)OPMHUPOBAHHOCTH KOMITETEHI[HI U ee OMUCAHUe

OueHvBaHue ypoBHS C(OPMUPOBAaHHOCTU KOMIIETEHLIM B IIpoLiecce OCBOEHHs
JUCLIATI/IVHBI OCYLLIeCTBIIIeTCS 110 CIelyIollel TpeXypOBHeBO! LIKasle:

ITopoeoeblil yposeHb - TipeAiTiosiaraeT OTpayKeHHe TeX 0XKUJAeMbIX pe3y/IbTaToB, KOTOpbIe
oTipeZieISIFOT MUHUMAaJIbHBIA HAa0Op 3HaHWKA W (MM) yMeHWH W (WIM) HaBLIKOB, TOTyUeHHBIX
CTY/IeHTOM B pe3y/bTaTe OCBOEHUSI JUCLIUIUIMHBI. [10pOroBeIi YpOBeHb sIB/IsIeTCsT 00s13aTeIbHbIM
YPOBHEM /I/1s1 CTYZieHTa K MOMEHTY 3aBepLleHHsI UM OCBOEHMS JaHHOU [JUCLIUIIHBI.

IIpodsuHymblii yposeHb - TIpeAriosiaraeT CrioCOOHOCTh CTYZleHTa MCIOIb30BaTh 3HAHUS,
YMeHMs], HaBblKU U (W) OMBIT JeATelbHOCTH, TOJyUyeHHble MPY OCBOEHUU AWUCLIMIIIUHBI, JJIs
peleHNs po¢ecCOHaNbHBIX 3aza4. [IpoABUHYTHIM YPOBEHb MPEBOCXOAUT ITOPOrOBLIM YPOBEHb
T10 HECKOJIbKKM CYIL1[eCTBEHHBIM IIPU3HAKaM.

Bbicokuil ypoeeHb - TIpeAriojiaraeT CHOCOOHOCTh CTY/leHTa WCII0/Ib30BaTh TOTEHLHA
VHTerPUPOBaHHBIX 3HaHWM, YMEHHWH, HaBbIKOB U (W/IM) OMbITA [esTeJbHOCTH, MOJyYeHHbIX NPU
OCBOEHWU [IMCLMIUVIMHBI, [JId TBOPYECKOTO pelleHUs MpodecCUOHATbHBIX 3ajad MU
CaMOCTOSITE/ILHOTO TIOMCKa HOBBIX TOJXOJ0B B WX pelIeHWd IyTeM KOMOWHUDOBAHUSI U
WCTI0/Ib30BAHUST M3BECTHBIX CIIOCOOOB pelieHHsi MPUMEHUTENbHO K KOHKPETHBIM YCIOBHSIM.
Bbicokui1 ypoBeHb ITPEBOCXOUT ITOPOTOBbIM YPOBEHD I10 BCEM CYLL[eCTBEHHBIM MPHU3HAKaM.



2.2, IlepeueHb KOMIIeTEeHIH, 3Tanbl UX ()OPMHPOBaHMs], ONMCaHUe MT0Ka3aTe/led U KpUTepueB OLleHUBAaHUSA KOMIIeTeHI{UI Ha pPa3/InuHbIX
JTanax ux ()opMHpOBaHUS

JTanbl IlIxana u KpUTepyuu OleHNBaHUS KOMIIeTeHI[Ui
Ko opMH- Ha pa3/IMYHbIX Tanax ux ()opMupoBaHus
A dopma bop IToka3arenu p popmup
KoMIIe- poBaHus
KOHTPOJ1sA OL|eHUBaHMS "
TeHI[UH (Ne Tembl IToporoBbii . .
IIpoapBUHYTHIN YPOBEHb BbicoKMU YyPOBEHb
(pa3pgena) YPOBE€Hb
O6menpodeccuoHa/IbHbIE KOMIETeHI[UH
3HaHue OCHOBBI 3HaTb OCHOBHbIE 3Hatb MPO/IBUHYThIE
3HaTh: apXUTEKTYPhbI rapasie/ibHble rapasuiesibHble
3 'XHTEKT rapaJijieNlbHbIX aJITOPUTMBI  PabOTHI aJIrOPUTMbI pabOThI st
P yPy CUCTeM. st pelleHus peleHusi TpaKTUYeCKUX
Tiapasuie/ibHbIX
MpaKkTUUeCKUX 3a/jau. 3a/au.
BBIUMCJ/IUTE/TBHBIX
YMmeHue BbIZIeISITh B
CUCTeM;
VMOTD: rporpamme Bnagets YMetb MPaKTUYeCKu
a3.6I/IBaTL He3aBHCHUMble MPO/IBUHYTHIMHU peliartb 3a/auu
P MPOLIECChI cpencTBaMu paboThI YUCIEHHOTO XapakTepa C
Mporpammy Ha o
CamocrosiTesibHast JLJIS1 TeXHOJIOTUH VICII0/1b30BaHeM
abota o HE3ABHCHMBIE Bnagets ocHOBamu Tapasuie/ibHOro aZleKBaTHBIX CpeJiCTB
ornK-2 |P 1-6 TPOL{eCCHI ; A A PeA
paszenam 2-6. paboThI C IIpOrpaMMHUPOBaHUS rapa’siie/ibHbIX
Bnagets HaBbIKAMU: o
3auer. 430260 TKI HUCIIOb30BaHueM OpenMP, MPI u BbIUUC/IEHUM.
pasp TeXHOJIOTUU CUDA.
MporpaMm C
Trapasuie/ibHOro BnageTts npoABUHY TBIMU
WCII0/Ib30BaHUEM
o IIpOrpaMMHUPOBaHUS cpeAcTBaMu paboThI /AJ1st
TeXHOJIOTUU
HADAUIENLHOO OpenMP, MPI wu COBMECTHOT'O
P CUDA WICI10JIb30BaHUSs
NpOrpaMMHPOBaHUS -
OpenMP, - MPL TapasijieJIbHOr0
CUDA. P
NPOrpaMMHPOBaHUS

OpenMP, MPI u CUDA.

IIpodeccuoHaibHbIEe KOMNIETEeHLIMHU




ITK-1

CamocTrosiTe/ibHast
pabora 1o
paszenam 2-5.
3auer.

1-5

3HaThb:

— obJsactu
MPUMEHUMOCTH
rapasiie/ibHbIX
BBLIUUC/IEHUI;
YMmets:

— UHTepNpeTUpoBaTh
T0JTyYeHHbIe
pe3y/ibTaThl
BBIUMC/ICHUI;
BnaneTr HaBbIKaMu:
— 06paboTKu
T0JTyYeHHBIX
BBIUMC/IEHUM [|/151
dhopMrpoBaHus
COOTBETCTBYIOIIUX
BBIBOJIOB 00

3¢ deKTUBHOCTU
TIpPUMeHsIEMbIX
rapasiie/ibHbIX
BbIUHCJIEHUM

basoBble 3HaHusA U
[MOHUMaHHe
MIPUMEHHUMOCTH
rapasiie/bHbIX
BBIUMCIeHUH

basosoe yMeHue
HWHTEePIPeTUPOBAaTh
pe3y/IbTaThl
T0JTyYeHHbIX
BBLIUHMC/IEHHI.

Bnasienre 6a30BbIMU
HaBbIKAMU 1o
obpaboTke
BBIUMC/IEHUI

[IpoaBUHYTHIE 3HaHUS U
ITOHUMaHue
TIPUMEHHUMOCTHU
rapasijie/lbHbIX
BBIUMCIeHUN

[TpoaBuHYTbIE  yMeHUs
HWHTEpIIpeTUpOBaTh
pe3ybTaThbl
TOTyYeHHBIX
BBIUMCIEHUH.

Bnagenue
TIPOABUHYTHIMU
HaBbIKaMU 110 00paboTKe
BBIUMC/IEHUN

[MpoaBuHYyTbIe 3HAHUS U
MOHWMaHHe TPUMEHUMOCTH
rapaJiie/lbHbIX BbIYUC/IEHUN
B pa3/iMyHbIX cdepax HayKu
Y TIPOU3BOZCTBA

IIpoaBuHyTHIE
WHTepIIPeTUPOBaTh
pe3y/nbTaThl  TOyYeHHbIX
BBIUMCIEHHM.

yMeHUst

BrazieHrie  TpOABUHYTHLIMU
HaBblKaMu TI0 00OpaboTke
BBIYMC/IEHUI




3. MeToguuecKre peKOMeH/Jalliy Mperno/jaBaTe/Iio 1Mo npoiejype oLeHUBaHUsA 3HaHUM,
yMeHHU#, HaBbIKOB U (W/IH) ONbITaA /1eATe/IbHOCTH, XapaKTepPU3YIIUX 3Tanbl

(opMupoBaHusa KOMNIeTeHIMI

Lenbto mpotlieyphl OLleHUBaHUS SIBJISIETCS OTpe/ie/ieHre CTerleH OBJaZileHUs CTY/IeHTOM
O’KHJjaeMbIMH pe3y/ibTaTaMu 00yueHUs (3HAHUSIMM, YMEHHWSIMH, HaBbIKaMU U (W/IH) OIBITOM
JlesiTeNIbHOCTH).

[Tpouieaypa oljeHMBaHUS CTeTeHW OBJIJ|eHHsI CTYJeHTOM O)KHZAeMbIMH pe3y/bTaTaMHu
00yueHHsI OCYII[eCTBJISIETCS C TIOMOII[bI0 METOJUUeCKUX MaTepPHaJIOB, MPe/ICTAaBIeHHBIX B pa3zesie
«TuroBble KOHTPOJIbHBIE 3a/laHUsI WM WHbIe MaTepHuasbl, HeoOXoguMble M/l OLIEHKU 3HaHWH,
yMeHUM, HaBbIKOB U (W/IM) OMbITa [|eSTebHOCTH, XapaKTepU3yHOIUX 3Tarbl (POPMUPOBaHUS
KOMIIeTeHL1I»

3.1 Kputepuu oijeHHMBaHUsI CTeNeHU OBJIAfieHUs] 3HAHUSMM, YMEHUSIMH, HaBbIKaMH H
(11M) oNBITOM /IeSiITeIbHOCTH, ONpeje/isAioniyie YpoBHH ChOpMHUPOBAHHOCTH KOMIIeTeHLIUH

[ToporoBbliii ypoBeHb (0011j1e XapaKTepPUCTUKK):

BJIaJleHre OCHOBHBIM 005€MOM 3HaHUH 110 NTPOrpaMme JUCLIUIJIHEI;

3HaHWe OCHOBHOM TEPMUHOJIOTUW JAaHHOW 00/7acTh 3HAHUH, CTUIMCTUYECKH
rpaMOTHOe, JIOTHUECKH TIPaBU/IbHOE U3/I0’KeHHe OTBeTa Ha BOMPOCH 0e3
CYILIeCTBEHHBIX OIIUOOK;

B/Ia/leHNe UHCTPYMeHTapueM JAUCLUIIIMHBI, YMeHHe ero UCI0/1b30BaTh B pellleHUH
CTaHJapTHBIX (TUMOBBIX) 3a7aY;

CIOCOOHOCTH CaMOCTOSITE/TbHO TPUMEHSITh TUIIOBbIE pellieHHsI B paMKax paboueit
MpOrpaMMbl JMCLIUTUIMHBI;

yCBOEHHEe OCHOBHOW JIUTepaTypbl, pPEKOMeHJ0BaHHOW paboueii TpOrpaMMoii
JVCLIUIIVHBI;

3HaHUe 6a30BbIX TeOPHii, KOHL[eMNLUIA 1 HarpaB/IeHU 110 U3yyaeMOou AUCLIUTUIVHE;
caMmocTosiTe/lbHasE paboTa Ha TPAaKTUUeCKMX U J1abOpaTOPHBIX — 3aHATHSX,
Nepyuo/iMueckoe yuyacThe B TPYIIOBBIX 00CYXX[EHUSIX, AOCTaTOUHBbIA YpPOBEHb
KyJ/IbTYPbI MCTIO/THEHUS 3a/laHUN.

[TpogBUHYTHINM ypOBeHb (001IHe XapaKTePUCTHKH):

JIOCTAaTOYHO TIOJIHble W CHUCTeMaTH3WPOBaHHbIE 3HAHWS B 00bEMe IPOTrpaMMbI
JVCLIUIIVHBI;

WCIIO/Ib30BaHe  OCHOBHOW  TEPMHHOJIOTMM  JIaHHOM  00/lacTM  3HaHUM,
CTWIMCTUYECKU TIpaMOTHOe, JIOTMYeCKM IIpaBW/IbHOE W3J/I0KeHUWe OTBeTa Ha
BOMNPOCHI, YMEHHe Jle/laTh BbIBOJbI;

BJIa/leHHe UHCTPyMeHTapueM [JUCLIMIVIMHBI, YMeHHUe ero UCI0/1b30BaTh B pellleHn!
yueOHBIX U MpodeCcCUOHANBHBIX 3a/ja4;

CIIOCOOHOCTh CaMOCTOSTEIbHO pelllaTh CJIOXKHBbIE 3a7aud (Tpo6/ieMbl) B paMKax
paboueii MporpamMmmbl JUCLUITUHBI;

yCBOeHHe OCHOBHOM U [IOTIOJTHUTE/ILHOM JTUTepaTyphl, peKOMeH/J0BaHHOM paboueit
MpOrpaMMOi JUCLIUTUIVHBI;

yMeHHe OpUeHTHPOBAThCSI B 0Aa30BBIX TEOPHSIX, KOHLIETIIUSAX M HarpaB/eHHsIX 110
Y3y4yaeMol JWCLMIIIMHE U /1aBaTh UM CPaBHUTE/IbHYIO OLIEHKY;

caMocTosTe/IbHast paboTa Ha MPAKTUYeCKUX 1 JTab0PaTOPHBIX 3aHATUSX, YYacTHe B
TPYIINOBBIX 00CYKIAEeHHUSIX, BBICOKMI YPOBEHb Ky/IbTYphl UCTIOTHEHUS 3a/JaHUH.

Brbicokuti ypoBeHb (0011e XapaKTepUCTHUKH):

cUCTeMaTU3UpPOBaHHbIe, T/yDOKHMe U TIOJHBbIe 3HaHUSI 110 BCeM pasjenam
JIVCLIATLIVHBI;

TOYHOE WCTIO/Ib30BaHKe TePMUHOJIOTUU JIaHHOW 00/1acTy 3HAaHWH, CTUJTUCTAYECKU
rpaMOTHOE, JIOTUYeCKW MpaBWIbHOE U3/I0)KeHHWEe OTBeTa Ha BOIPOCHI, yMeHHue
JiesiaTb 000CHOBaHHbIE BBIBO/IBI;



® (Oe3ynpeyHoe BjajieHMe HHCTPYMEHTapueM /JWCLMIUIMHBL, yMeHHe ero
VICTIO/Ib30BaTh B [TIOCTAHOBKE U pellleHUH HayUHbIX U MPO(eCCHOHaNbHBIX 3a/ay;

® CriocoGHOCTb CaMOCTOSITe/IbHO M TBOPUYECKH pelliaTh CJI0XKHBIe 3a7auk (11pobsieMbl)
B pamMKax pabouei mporpaMmbl JUCLIUTITAHBI;

* 10jHOe W TI/yDOKOe YyCBOEHHWE OCHOBHOM U [IOTIOJTHUTE/BbHON JMTepaTyphbl,
pPeKOMeH/I0BaHHOU paboueli MporpaMMoi AUCIUTUIAHB;

® yMeHHe OPUEHTHPOBAThCS B OCHOBHBIX TEOPUSIX, KOHLIENLIUAX U HallpaB/IeHUsX 110
Y3yyaeMoM JVMCLUIIMHE U laBaTh UM KPUTUYECKYIO OLIeHKY;

® aKTHBHasl CaMOCTOsITe/IbHasi paboTa Ha MPaKTUYeCKUX U 1abopaTOPHBIX 3aHATHUSX,
TBOPUECKOE yuacTHe B TPYMIIOBBIX OOCY>KIEHUsX, BEICOKHI YPOBEHb KY/bTYPbI
VICTIOJTHEHUS 3a/IaHUM.

3.2 OnMcanue nNporeAypbl BbICTaB/IeHUS OL[eHKH

B 3aBUCHMOCTH OT YpOBHSI C(POPMUPOBAHHOCTH KaXK[JOW KOMIIETEHIIMUA TI0 OKOHYaHUHU
OCBOEHUS AUCLIUTITMHBI CTYZEHTY BBICTAB/IsIeTCS OLjeHKa. B Ol1eHKY («3auTeHo», «He3auTeHO»)
orpeienisieTcst paboueii MporpaMMoi AUCIUTUIMHBI B COOTBETCTBUHU C YUeOHBIM IJITAaHOM.

O1jeHKa «3aueT» BBICTaB/SIETCS CTYEHTY, Y KOTOPOT0 KayKJasi KOMIeTeHLIYs (TI0JTHOCTBIO
WU 4aCTUYHO hopMrpyeMasi JaHHOW IUCLUIIIMHOM) cOpMHPOBaHa He HIKe, YeM Ha TIOPOTOBOM
YPOBHe.

O1leHKa «He3auTeHO» BBICTABJISIETCS CTY/IEHTY, Y KOTOPOTO XOTsI Obl OfIHa KOMITeTeHLIUs
(MOTHOCTBIO WM YaCTUYHO (hopMUpyeMast JaHHOW AUCLUTIIMHON) copMUpOBaHa HUXKe, ueM Ha
TOPOT'OBOM YPOBHe.



IIpuoxxenue Ne2 K paboueii mporpaMmMe JUCIUATUTHHBI
«ITapanienbHOe NPOrpaMMHUPOBAHUE»

METO]I[I/I'IECKI/IE YKa3aHHUA /I CTYAEHTOB 10 0CBOCHHUI0 JUCLHUII/INHbI

OcHoBHOI (hopMOM H3/I0)KeHHsI yueOHOro MaTepuasia Mo AUCLUIIMHe «IlapamiensHoe
MpPOrpaMMUPOBaHUEe» SIB/SIFOTCS JIEKIMW U TIPAaKTUUeCKUe 3aHATHs. JTO CBA3aHO C TeM, UTO B
OCHOBe YMTaeMOro Kypca JIe)KUT OCOObIM MaTeMaTHUeCKWi arrapar, C TOMOIIbI0 KOTOPOTo
PeLIaroTCsl TOBOJIBHO CJIOXKHBIE W TPOMO3JKUe 3a/aud. [1o OOJBIIMHCTBY Te€M TIPeAyCMOTPEHBI
MpaKTUYeCKHe 3aHSTHs, Ha KOTOPBIX TIPOMCXOJUT 3aKperyieHre JIEKIMOHHOTO MaTepyara myTeM
MPUMEHEHWsT €ero K KOHKPeTHbIM 3a/layaM M  OTpaboTKa TMPAKTUYECKHMX HAaBLIKOB
MPOrpaMMUPOBAHHUSI.

Bosibiioe BHUMaHMe [JO/DKHO OBITh y/le/IeHO BLIMOIHEHUIO ZloMalliHel paboThl. B kauecTBe
3aZlaHUM JJIsi CAMOCTOSITe/IbHOM pPaboThI JoMa CTyZeHTaM Tpe/jiararoTcs 3a/laui, aHa/IOTHUHbIe
pa300paHHBIM Ha JIEKIUSIX U MTPAKTUUYECKUX 3aHSATHSIX WIM HEMHOTO 0osiee CI0XKHbIE, KOTODPbIE
SIBJISTFOTCSI pe3y/IbTaTOM 00beIMHeHHsI HeCKOJIbKHUX 0a30BbIX 3a/au.

s TIpOBEpKM M KOHTPOJISI YCBOEHHUSI TEOPETHUECKOrO0 MaTepHasa, MpUOOpeTeHHBIX
MPAaKTUYeCKMX HAaBLIKOB PabOThl B TeueHHe OOyueHUs! TPOBOJSATCS MEDOMPHUSTHS TeKyllei
aTTeCTalluy B BU/le CAMOCTOSITe/TbHBIX Pa0oT.

B KoHIle W3yueHusi AUCLUIUTAHBI CTY/I€HThI C/Ial0T 3a4eT. 3a4yeT BLICTABJISIeTCS TI0 UTOTaM
BBITIO/THEHUSI CAMOCTOSITE/TbHBIX 3a/IaHUI M KPAaTKOT'0 COOece/IOBaHUS 110 ero pe3ysibTaTaM.

OcCBOUTHL BOMPOCHI, M3/laraemMbie B TpOLieCCe W3yueHHWsl JUCLUMIIIUHBI «IlapasienbHoe
MpOrpaMMUpOBaHUe» CaMOCTOSATeNbHO CTYZAEHTY [JOCTaTOYHO CJIO)KHO. OTO CBSI3aHO CO
CJIOKHOCTBIO M3y4aeMOro Marepuana, TpeOOBaHUSIM K TeXHHYeCKOMY OCHAIleHHWI0 Kypca U
OosbIM 0ObeMOM MaTepHasia Kypca. [To3ToMy mocelieHue BCeX ayZAUTOPHBIX 3aHSATHH SIBIISIETCS
coBepIlieHHO HeoOXoguMbIM. be3 yIOpHBIX U perysisipHbIX 3aHATUN B TeueHHWe CceMecTpa, B TOM
yKC/ie CaMOCTOSITe/IbHBIX, C/IaTh 3aueT M0 UTOTaM U3yueHUs AUCLIUIUIMHBI CTYeHTYy AOCTaTOYHO
CJIOXKHO.

YueOHO-MeTOAMYECKOE 00ecreyeHHe CaMOCTOSITe/IbHON Pad0ThI CTYAeHTOB M0 JUCIHHIIITHHE

Inst caMoCTOsITeNIbHOM PabOThl OCOOEHHO DPEKOMEH/YeTCS MCIO/b30BaTh yueOHYIO
JIATEpPaTypy.

Takke A1 mopbopa yueOHOW JHMTEpaTypbl PEKOMEH/YeTCsl WCIO/b30BaTh IHUPOKHIA
CTeKTP UHTePHEeT-PeCypCOB:

1. DneKTpoHHO-OMO/IMOTeUHasi cuUcTeMa «YHUBepcuTeTcKass Oubmuoreka online»
(www.biblioclub.ru ) - snekrpoHHasi 6ubMoTeKka, obecreuwBaroIasi JOCTYNT K Haubomee
BOCTpPeOOBaHHBIM MaTepHaaM-TIePBOMCTOUHMKAM, yueOHOW, HayuyHOW U XYZ0>KeCTBEHHOH
nTepaType BeAyLUX U3JaTe/bCTB (*perucTparnus B 3/IeKTPOHHON OHMO/IMOTeKe — TOMBKO B CETH
yHuBepcuteTa. [Tocie perucrpaipu paboTta C cCUCTeMOlN BO3MOXKHA C JIFOOO0M TOUKHM /IOCTyTa B
Internet.).

2. ndopmarmonHas cucrtema "ErHOe OKHO Z0CTyMa K oOpa3oBaTe/ibHBIM pecypcam”
(http://window.edu.ru/library).

Lenbto  co3gaHusi UHGPOPMALMOHHOM  cuctembl "EguHOe  OKHO — JlOCTyma K
obpa3oBatesibHbIM pecypcam” (MIC "EauHoe okHO ") siBisieTcst oOecrieueHre CBOOOHOTO [OCTYTIA
K MHTerpajibHOMY KaTtaynory o0pa3oBaTe/ibHbIX MHTEDHET-PECYPCOB U K 3JIEKTPOHHOM OnboTeke
yuebHO-MeToueCKUX MaTepHrasioB [/ 0011ero 1 npogeccroHanbHOr0 00pa3oBaHMsI.

Inst camocTosiTeNlbHOTO Tof0opa juTepatypel B Oubmmoteke SApl'Y pekomeHayeTcs
WICTI0/Ib30BaTh:

1. Jlnuneii  kabunet (http://lib.uniyar.ac.ru/opac/bk_login.php) gaeTr B0O3MOXXHOCTB
roIy4eHust on-line 0cTymna K CIMCKy BBIJAHHOW B aBTOMaTHU3MPOBAaHHOM PeXHME JTUTepaTyphl,
MPOCMOTPA ¥ KOTIMPOBAHMS 3JIEKTPOHHBIX BEPCUM W3/JaHUI COTPY/AHUKOB yHUBepcuTeTa (yuebd. u
MEeTOZ,. TT0CO0usI, TeKCThI JIeKLWH U T.7.) [y paboThl B «J/IMuHOM KaOuHeTe» He0OXOAMMO 3aiTH
Ha caiit HayuHo#i 6ubmiotexu SApI'Y c mto6oii Touky, uMetolieil ocTym B Internet, B TyHKT MeHIO


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

«DJIeKTPOHHBIN KaTajior»; IPOUTH TMPOLelypy aBTOPU3aliH, BbIOpaB BK/IAAKY « ABTOPHU3aLUs», U
3ar0JTHUTD TIPeZICTaB/IeHHbIE TI0/1s1 UH(HOPMAIHH.

2. OnekTpoHHasi 6ubMoTeka yueOHbIX MaTepuanoB Apl'yY

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) cogepxxutr 06onee 2500 mOMHBIX
TEKCTOB y4eOHBIX U yueOHO-MeTOJUUeCKWX MaTepHajoB TI0 OCHOBHBIM M3y4YaeMbIM
MUCLIATIIMHAM, W3[aHHBIX B yHUBepcuTeTe. [[oCTym B CeTH YHUBEpCUTETa, JIMOO TI0
JIOTUHY/TIapOJItO.

3. DneKkTpoHHas KapToTeka « KHUr00OecrieueHHOCThb

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpbiBaer yueOHbIM (oH[
HayuHoW Oubsuoreku SIpl'Y, mnpegocTaB/isieT OMEPaTUBHYIO HWH(POPMAILMI0 O COCTOSTHUM
KHUT000eCrieueHHOCTU IUCIUIUTAH OCHOBHOM U JIOTIOJTHUTETBHOM TMTePAaTypPOM, a TakkKe LKA
JUCLIATIIMH ¥ CTIeIUaIbHOCTeH. DeKTpoHHas KapToTeka « KHUroobecreueHHOCTb» [JOCTYIHA B
CeTH yHUBepcUuTeTa 1 uepe3 JINUHbINM KaOUHET.
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