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1. Ilesin 0oCBOEHUA M CLUIIIMHBI

Hensimu gucuuruiviHabl  «IlapansienbHOe UM pacripefie/ieHHOe TPOTrpaMMHPOBaHUe»
SIBJITIOTCSI OCBOEHHE CTY/IeHTaMU TEeXHOJIOTHH Tapasijie/lbHOr0 TPOrpaMMHPOBaHUs, pa3dop
apXUTEKTYPbl Tapa/l/ie/lbHbIX BBIYMCIUTE/BHBIX CUCTEM, O3HAaKOMJIEHWe C TIpUHLUIIaMU
pacrnapasieNvBaHus MpPorpamm, Moay4yeHHe HaBBIKOB MPOrPaMMUPOBAHUSI C UCIOIb30BaHUEM
texHosiorui OpenMP, MPI, CUDA.

2. MecTo pucnuniivebl B cTpyKType OII Mmarucrparypsl

OuciurivHa «IlapanienisHoe Y pacripefie/ieHHOe IPOrpaMMHUpPOBaHHe» OTHOCUTCH K
6a3oBoii uactu OI1 MarucTpaTypsl.

[y oCcBOeHHWsi [aHHOW [JUCLIMIUTMHOW CTYZEHThl [AO/DKHBI 00/a/laTh 3HAaHUSIMM TIO
MaTeMaTHKe M WH(OpMaTHKe, B T.4.. OCHOBbI NpOrpaMMHpOBaHusl Ha sisblkax C u/mmu C++,
aJIFTOPDUTMOB W CTPYKTYDP JAHHBIX, anrebpe, reometrpud, AuddepeHLIManbHbIM ypaBHEHUSMHY,
YPaBHEHUsSIM B YaCTHBIX TPOM3BOAHBIX W YHC/AEHHBIM MeTOZaM; a Takxke IpOsBIISATh
HACTOMUMBOCTB, 1ie/IeyCTPeM/IEHHOCTh U MHULIMATUBY B TIpoLiecce 00yueHusl.

3. IInanupyemble pe3y/bTaTbl OOyuUeHHs] 1O JAUCLUIUIAHE, COOTHECEHHbIE C
IUIaHUPYyeMbIMH pe3y/ibTaTamMu ocBoenusi OIl marucrparypsl

ITporecc U3yvyeHus: JUCLIMILIMHBI HarlpaB/ieH Ha (POPMHUPOBaHMe CIe[YIOLUX 3/1eMEeHTOB
KomrieTeHIMd B cootBeTcTBUM ¢ PI'OC BO, OIT BO u mpuoOpeTeHust C/ieAyIOLUX 3HAHUH,

YMEHU, HaBbIKOB U (WM/IM) OTbITa JeATeTbHOCTH:

dopmupyemas
KOMIIeTeHI[UsA
(ko u popmynupoBKa)

VI uKaTop AOCTH)XEeHHUA
KOMIIeTeHI{HH
(ko u popmynupoBKa)

Ilepeyensb MIaHMPYyeMBbIX
pe3y/IbTaToB 00y4eHHsI

IIpodeccuoHaibHbIE KOMIIETEHLUH

npe/iMeTHBIX 06J1acTell Ha
OCHOBe KOMIIJIEKCOB MeTO/[0B U
VHCTPYMEeHTa/IbHBIX CPe/ICTB
CHCTeM MCKYCCTBEHHOI'O
VHTeJ/IeKTa

rpeAMeTHBIX 0bmacTeit
ITK-1.2. BeIOHpaeT KOMIUIEKCHI
WHCTPYMEHTA/ILHBIX CPeJICTB
HCKYCCTBEHHOI'0 UHTeJ/IeKTa
ZLIS pellieHus 3a7au B
3aBUCUMOCTH OT 0COOEHHOCTeH
TpeJiMETHOM 06/1aCTH

IIK-1. Criocoben ucciefoBaTh IK-1.1. Uccnepyer " 3HaTh:
Y pa3pabaThiBaTh APXUTEKTYPbI pa3pabaTbiBaeT apXUTEKTYpPbI —  OCHOBHBIE KOJUIEKTUBHOI
CUCTEeM UCKYCCTBEHHOTO CHUCTEM HCKYCCTBEHHOTO pa60TI>I'
WHTeJI/IeKTa JJisl pa3/IMUHbIX WHTeJ/IeKTa ISl pa3/InuHbIX >
YMeTs:

— TOJIEPAHTHO OTHOCHUTCS K
COL[MA/IbHBIM Pa3/TuuusiM;

BrnasieTh HaBbIKaMH:

—  KYJIbTypHOU
ripoeccroHaNIbLHOM peunt

4. O0beM, CTPYKTYpPa H CO/iepXKaHue JUCIUILTHHBI
OO0111ast TPYZAOEMKOCTD AUCLIUTUTMHBI COCTaB/isieT 3 3ad. ef., 108 akaf. uac.

DopMbI TEKYyLLIEro
Bujbl yueOHbIX 3aHATHH, KOHTPOJ1sA
BKJIIOUAsi CAMOCTOATE/TbHYI0 ycIieBaeMoCTH
Tembl Cem
Ne paboTy CTYy/AeHTOB,
(pa3pennbi) ecT
n/n U UX TPYA0EMKOCTb dopma
AVCLIMILIMHBI, p .
(B akafieMH4YeCKHX yacax) MPOMEeXyTOUHOH
HX COojep)KaHue
arrecTanuu
(o cemecTpam)
KoHnTakTHas pabora |
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arre
ripa |71ab |KoH |cTaLy camoc
JIeK |KTU |opa |CyJ1 |MOH rosATe
LMY |UecC |TOp |bTa |HbIE /IbHas
pabor
KUe |Hble [LUU [UCIT
bITa
HUSA
Pazgen 1. Uctopus 14
rapasuie/bHbIX
1. |BerumcuTenbHBIX cuctem.| 1 | 2 | 10
[Tapannienusm u ero
VICTI0/Ib30BaHue
Paznen 2. 1 14
BobluncnutenbHbIN
o |K1acrep. API gns 112102 CamocrosTensHas
" |yripaB/ieHus IOTOKaMH, pabora
VX CUHXPOHM3aLUU U
ruiaHupoBaHus Pthreads
Pasnen 3. Texnonorus 1 14 |c
aMOCTOSTe/IbHast
3. |mporpaMMupoBaHMS 112 2 16014
OpenMP P
4 Pazgen 4. TexHosorus 1 7 6 1 14 CamocTosiTenbHast
" |nmporpammupoBanus MPI paborta
Pazpgen 5. Brenenue B 4 1 CaMocTosiTe/ibHas
5. 1| 4 11,7
texHosioruto CUDA pabora
Bcero 3a 1 cemecTp 12 | 24 4 |0,3| 67,7 |3auer
Bcero 12 | 24 4 10,3 67,7
Copep:xaHue pa3fe/ioB JMCIMILUIUHBI:
Paspen 1. Vicropusi nmapasiesibHbIX BBIUYMCIWATENBHBIX cuCTeM. [lapamienusm U ero
WCII0/Tb30BaHue.
1.1.  Wcropus pa3BUTHUS TapayieJibHbIX BBIUUCIUTE/IbHBIX CUCTEM.
1.2.  O0630p COBpEeMEHHBIX BBIUMCITUTETBHBIX CUCTEM /IJIS [Tapa/lie/TbHbIX BEIUUC/IEHUH.
1.3.  Cnoco6sl mapanienbHON 00pabOTKH TaHHBIX.
1.4.  KowmrbtoTepsl ¢ 0011Iel ¥ pacrpeie/IeHHOW MaMsThIO.
1.5.  I'padbl uHMDOPMAIMOHHBIX 3aBUCUMOCTEM.
1.6.  KoHuenuus HeorpaHAYeHHOr 0 Tapasvie/in3Ma.
1.7.  KpynHobsi0uHOe pacriapasisie/TiBaHue.
1.8.  Hu3KoypoBHeBOe pacrapasiie/iiBaHue.
1.9.  OruenHka 3(pdheKTUBHOCTH Mapasiie/ibHbIX BhIUMC/IeHUH.

Pazgen 2. BbluuciutenbHbili  Knactep. APl gnsi  yrpaB/ieHHss TIOTOKaMM, HX
CUHXPOHM3ALUU Y TiaHupoBaHus Pthreads.

2.1.
2.2.

OcHOBBI pabOThI C THOPUAHBIM BHIUMCUTEBHBIM K/IaCTEPOM.
Crangapt POSIX-peanu3anyu MOTOKOB (HUTEN) BBINOTHEHUS: TUMbI [JaHHBIX,

(byHKUMY yTIpaB/ieHUs TOTOKaMH, QYHKIIMU CUHXPOHU3aLMU TTIOTOKOB.

Pazpgen 3. Texnonorust mporpamMmmupoBanvs OpenMP.

3.1.
3.2
3.3.

OCHOBHbIE KOHCTPYKLUH.
PaboTa c mepeMeHHBIMHU.
PacnapannenuBaHue L{UK/IOB.
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3.4.  IlapaniesnbHble CEKLMU.
3.5.  Kputuueckue cekiumu.

3.6.  AToMapHble orepaLuu.

3.7.  Onepauuy CUHXPOHU3ALUU.

Pa3pen 4. Texnosnorus nporpammuposanus MPI.

4.1.  OGmue GpyHKUMH.

4.2.  ®yHKUWU rpUeMa/mepesaur COOOIIIeHN MeXKy TPOLieCCaMU.

4.3.  dyHkuuu KOJUIEKTUBHOT' O B3aUMO/IEUCTBUS TPOLIeCCOoB, CO31aHus
TI0/Tb30BaTeIbCKUX OTepariii, paboTta c rpyrnaMy MpoLecCoB.

4.4.  IlepecbliKa pa3sHOTHUIIHBIX [aHHBIX, IPOM3BOJHBIE TUIbl [JaHHBIX, YIIaKOBKa
Jl@HHBIX.

Paszpen 5. Beesenue B TexHonorvro CUDA.
5.1.  Apxwutektypa GPU.

5.2.  IIporpammuas mopens CUDA.

5.3.  HWepapxwus namstu B CUDA.

5.4.  bubmuoreka Thrust.

5. O0pa3oBarte/ibHbIe  TeXHOJIOTHH, HCIO/Jb3yeMble TPH  OCYLIeCTB/IEHHH
o0pa3oBaTe/ILHOI0 MpoLecca Mo AUCHUIUINHE

B nporjecce o6yueHMs UCTI0/IB3YIOTCS Caefyoliye o6pa3oBaTebHbIe TEXHOTOTHU:

BBojHasi nekuusi — JaeT TepBoe 1ieJIOCTHOe TIpeficTaBleHHe O [JUCLUIVIMHE U
OpPUeHTUpYyeT CTyJeHTa B CUCTeMe U3yuyeHusl JAHHOW AUCLUIUIMHBL CTy[eHTbl 3HAKOMSTCS C
Ha3HauyeHUeM M 3aJjlauaMy Kypca, ero posibi0 U MeCTOM B CHCTeMe yueOHBbIX AUCLMIVIMH U B
CUCTeMe TIOTOTOBKK B LjesioM. [laeTcsi KpaTkKuii 0030p Kypca, MCTOPUS Pa3sBUTUS HAyKH U
NPaKTHKH, JOCTIWKEHHUs B 3TON cepe, IMeHa M3BECTHBIX yUeHbIX, M3/1araloTCsl NepCrieKTUBHbIE
HafpaB/eHUs1 ucciaefoBaHWd. Ha 9Tol /ekuMyM  BbICKAa3bIBAlOTCS  METOAUYECKHe U
opraHu3alioHHble 0Cco6eHHOCTH paboThl B paMKaxX [JaHHOW AMCLMIUIMHBL, a TaKXe JaeTcs
aHa/M3 peKoMeH/[yeMol yueGHO-MeToueCcKo INTepaTyphl.

Axaziemuueckast ekuysi (WM JieKiusl ob1iero Kypca) — rocjefjoBaTeslbHoe U3/10)KeHHe
Marepuana, OCyLleCTB/sieMOe IpPeUMYLIeCTBEHHO B BHJe MOHOJIOra IpernojaBaresis.
TpeboBaHusi K akaJeMU4yecKOW JIeKL[UM: COBPEMEeHHbIM Hay4Hbli ypOBeHb W HacChllleHHas
uH()OPMaTUBHOCTh, yOeauTesbHAash apryMeHTalysl, [JOCTYIIHas W TIOHSTHash peub, YeTKas
CTPYKTypa M JIOTMKA, HaiUuMe SIPKUX IPUMEpPOB, HayuUHbIX [0Ka3aTeabCTB, 0OOCHOBaHUM,
¢axToB.

[TpakThueckoe 3aHsITHe — 3aHSTHe, TOCBSIEHHOEe OCBOEHHI0 KOHKDETHBIX YMEHUM U
HaBBIKOB U 3aKpeIJIeHUIO0 TI0yYeHHBIX Ha JIeKLIMK 3HaHUH.

6. Ilepeuenbr MH(OPMAIMOHHBIX TEXHOJIOTHHl, HCIO/Ib3yeMbIX NMPH OCYI|eCTBIeHUH
o0pa3oBaTe/IbHOr0 TMpoIecca MO /JUCHMIUIMHE, BK/IUYas IepeuyeHb JIMIEeH3MOHHOr0
MpPOrpaMMHOr0 obecneyeHusi W WHG(POPMAIMOHHBIX CHPABOYHBIX CHCTEM (mpH
Heo0X0JMMOCTH)

B mipotiecce ocyiiecTBaeHust 00pa30BaTe/IbHOTO TIPOLiecca UCIOJIb3YOTCS:

— A7 (popMHUpOBaHUS TEKCTOB MaTepuasioB [l IPOMEXKYTOYHOM U TeKyIllel aTTecTaluu
— mporpammbl OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBobogHoe),
n3naTesbckas cuctema LaTeX;

- KOMITWJISITOPBI C BEICOKOYPOBHEBBIX $13bIKOB TTPOrPaMMHPOBAHUSI;

- BBIUMC/IUTETbHBIN THOPUIHBIN Ktactep Spl'Y.

- mporpammHbIe 6ubmmotekn OpenMP, MPI u Nvidia CUDA.

— 7S TIOMCKa y4yeOHOW nurepatypbl 6ubmioteku SApl'Y — ABTOMaTH3MpOBaHHAst
oubmoreunas nHpopmaronHasi cucrema "BYKU-NEXT" (ABUC "byku-Next").
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7. IlepeyeHb OCHOBHOW M [OMO/JIHUTE/IbHOH Yy4eOHOW JIMTepPaTyphbl, PeCcypcoB
HH(OPMAIHOHHO-Te/IEKOMMYHUKAI[UOHHON ceTu «/IHTepHeT», HEO0XOAUMBIX JJisfl
OCBOEHHUA JUCLUIIUHBI

a) OCHOBHas:

1. [TapannensHoe ¥ (PYHKI[MOHA/TIbHOE MPOrpaMMUpOBaHKe: MeTO/[. yKa3aHus. / cocT. .
C. I'mei3un, 1. C. Kawenko; Apocs. roc. yu-T um. I1. I'. lemuzgoBa, Hayu.-meTog. coBeT yH-Ta -
Apocnasne: Apl'Y, 2009. - 27 c. .

2. ITapannensHble Beuncienus Ha GPU: apxurekrtypa u nporpammHas Moziesis CUDA.:
yueb. mocobue nms By3oB. / [A. B. BopeckoB u ap.]; YMO 1o KjiacCMUeCKOMY YHUB.
obpazoBanuto; MI'Y - M.: MI'Y, 2012. - 333 c.

3. [TapannensHoe U (GyHKLMOHATBLHOE MPOrpaMMUpOBaHue [ D/IeKTPOHHBIM pecypc] :
MeToz. ykasaHus / cocT. [. C. I'neisun, 1. C. KaweHko ; fpoci. roc. yu-1, Apocnasns, Apl'Y,
2009, 27c http://www.lib.uniyar.ac.ru/edocs/iuni/20090233.pdf

6) moro/HUTe/TbHAS:

1. JIymua C. A. TexHosiorny napasuie/ibHOTO TIPOrpaMMUPOBaHuUst: yueb. rocobue st
By30B. / C. A. Jlynun, M. A. IloceinkuH; YMO By30B MO YHUB. IOJIUTeXHUUYECKOMY
o0pa3oBaHHIO
- M.: UH®PA-M, 2015. - 205 c.

B) pecypchl cetu «/HTepHeT»

- 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 napasienbHbIM BbIYUCIEHUsM - http://parallel.ru/

CyriepkoMITbIOTepHI - http://supercomputers.ru/

8. MarepuanbHo-TexHHUeckassi 0a3a, HeoOxoauMasi /A OCYLeCTB/IEHHA

o0pa3oBaTe/ILHOTO MpoLecca Mo JUCIHUIUINHE
[ crnenyasnbHble IOMeLeHNs:

-KOMIIBIOTEPHBIN K/1acc, 00OpYZOBaHHBINA AJisi TIPOBeAEHHs JIeKIUiA U J1abopaTOpHBIX
3aHATUI;

- yueOHbIe ayIUTOPWU [I/Isi IPOBEIeHUsI IPYTIIOBLIX M UHAUBHU/YaTbHBIX KOHCY/IbTALIUH,

- yueOHble ayJAUTOPUU [JIsi TIDOBeZeHUs] TeKylero KOHTPOJII M TIPOMEXYTOUYHOM
aTTecTaluy;

-TIOMeILLleHUs [J11 CaMOCTOSITe/TbHOM paboTh;

-TIOMEIIeHNs il XpaHeHWs U TMPOGWIAKTHUECKOTO OOCTy)KUBaHUS TeXHUYeCKUX
CpeJCTB 00yUueHUs.

[NomeltieHus: i CaMOCTOSTe/IbHOM PabOThl 00yYarOIIMXCsl OCHAIleHbl KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO TIOJIK/IFOUeHHs1 K ceTd «VIHTepHeT» W obecrieueHreM JOCTyIa B
3/IeKTPOHHYI0 HH(OPMALIMOHHO-00pa30BaTebHYI0 CPely OpraHH3aliu.

Yucsio 1mocalouHbIX MeCT B JIEKIIMOHHOW ayaUTOpuM Oosblile MO0 paBHO CITMCOYHOMY
COCTaBy TOTOKa, a B ayJUTOPUHU [ijis1 TaDOPATOPHBIX 3aHSATHH - O0sbIile 1160 PaBHO CITUCOYHOTO
cocTaBa rpymnIibl 00y4arouxcsl.

[ donp 6ubMMOTEKH,
(] KOMITbIOTepHasl TEXHUKA C JOCTYIIOM K BBIUMC/IUTEIbHOMY TMOpHAHOMY Kiactepy SpI'Y.

ABTOp(BI) :
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Crapiuuii mpeno/iaBaresib
Kacdeapbl KOMITbIOTEPHBIX CeTel, K.¢.-M.H. C.B. AneiviH
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ITpunoxxenune Nel K padoueit mporpaMMe A CIUIITHHBI
«ITapanenbHOe U pacrpe/esieHHOe [IPOrpaMMUPOBaHUe»
DoH/} OLIeHOYHBIX CPeJCTB
AJIA IPOBeieHN A TeKyIleil H MPOMe)XyTOUHOHM aTTecTaliuu
CTY/I€HTOB 10 JMCHMIINHE

1. TunoBbIe KOHTPOJ/IbLHBIE 33/JaHUsI WM HHBbIE MaTepPUaJIbl, He00X0/JUMBbIE [T
OI|eHKH 3HaHUM, yMeHH, HABbIKOB M (W/IH) ONbITA ieATe/TbHOCTH,
XapaKTepU3yIIHUX 3TaMbI

(¢opMupoBaHus KOMIIeTeHLIAM

1.1. KoHTpoO/BbHBIE 3ajaHUS U MHBbIEe MaTepuaJibl, MC0/Ib3yeMble B Ipoiecce
TeKylleil aTTecTanuu

3ajgaHus /1A CaMOCTOATE/TbHOM PaboThl

3adanus no Pa3deny 2. BeluncivrenbHbii Knactep. APL ang ynpaBiaeHUs: NOTOKaMU, UX
CUHXPOHM3alMK U IjiaHMpoBaHus Pthreads.

Hanucate mnporpaMMy UMC/IEHHOTO MWHTErpUpOBaHMsl (YHKUMM Ha OTpe3Ke C
ucrionb3oBaHueM TexHosnorud Pthreads. ®yHKiIMs, OTpe30K MHTerPUPOBaHUS U KOIUUYECTBO
MOTOKOB BbIUMC/IEHUN 33/1at0TCsl MHAUBUAYAIbHO.

ITocTpouts rpadmk 3aBUCMMOCTU CKOPOCTH MO/CUeTa MHTerpaaa OT KOJU4YeCcTBa IOTOKOB.

[aHHyl0 3ajauy pelliaTb B Mape CO CTYZEeHTOM-OJHOTPYNIIHUKOM. CamMOCTOSITe/IbHO
pasfenuTb paboTy U IOATOTOBUTH YCTHBIM OTUET O MpOo/ieslaHHoM paboTe.

Kputepuu olieHrBas:

OreHka Kpurepuii

3auteHo  |[IK-1:

Hammcana niporpamma Ha si3bike C++ UKMC/IEHHOTO UHTErpUpOBaHus (PYHKLIUN
Ha OTpe3Ke C UCMOJb30BaHueM TexHosorui Pthreads, mporpamma
KOMITWIMpYeTcs 6e3 ommb0K U TpeiynpeXieHH Ha BEIYMC/TUTETEHOM
KJlacTepe, B pe3y/ibTaTe paboThl IPOrpaMMbI BbIJJAIOTCSI KODPEKTHBIE IaHHbIe.
[TpoBesieH KOMILJIEKC BBIUMC/IEHUH C UCTI0b30BaHNWEM HallMCAHHOW MPOTrpaMMbl,
MOCTPOeH rparK 3aBUCMMOCTH CKOPOCTH I0/icUeTa UHTerpasaa OT KOJMuecTBa
TIOTOKOB, C/le/laHbl KOPPEKTHbIE BHIBO/IbI O 3aBUCHMOCTH KOJI-Ba ITOTOKOB Ha
CKOPOCTb BBINIOJIHEHUSI BEIUMC/IEHUM.

MMK-1:

3aziaua peranach B Tape CO CTYAE€HTOM OJHOTPYIITHUKOM. PaboTa rnogesneHa
BHYTPH Taphbl MMPOTOPLMOHA/IILHO, TIOATOTOB/IEH YCTHBIN OTYeT.

He3auteHo |ITK-1:

[Iporpamma He HamMcaHa WA HamMcaHa HEKOPPEKTHasi TiporpaMma.

He npoBezieH KOMIT/IEKC BBIUMC/IEHHH, He TIOCTPOeH rpauK 3aBUCHUMOCTH
CKOPOCTH IO/ CYeTa UHTerpasja OT KOJMYecTBa MOTOKOB

[K-1:

He nogrorosnen otyer.

3aodaHus no Paszdeny 3. TexHonorusi nporpammupoBanust OpenMP.

HarvicaTb mporpaMMy UHC/IEHHOTO pelleHdsi AvuddQepeHMaNbpHOTO ypaBHEHUS B
YaCTHBIX TIPOM3BOJIHBIX C WCIIO/b30BaHWEM TexHosioruii OpenMP. YpaBHeHWe, Haua/ibHbIE U
rpaHUYHbIE YC/IOBHS, a TaKyKe KOJIMUECTBO MIOTOKOB BBIUMC/IEHUH 3aal0TCs MHAWBU/YaTbHO.

[TocTpouTh TpaduK 3aBUCMMOCTH CKOPOCTH UYHC/IEHHOTO peIIeHHs OT KOJIMuecTBa
TIOTOKOB.
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[JaHHyro 3ajauy peliaTb B Iape CO CTYy[eHTOM-OAHOTPYNIMHUKOM. CaMOCTOSITe/IbHO
pasfenuTb paboTy U OATOTOBUTh YCTHBIM OTUET O Mpo/e/aHHoM paboTe.
Kpurtepuu olLieHUBaHUS:

OreHka Kpurepuii

3aUTeHO I1K-1:

Hanmcana mnporpamma Ha si3bike C++ YMC/IEHHOTO pelleHust
nuddepeHIIMaTLHOTO YPaBHEHUSI B UaCTHBIX MPOU3BO/IHBIX C UCTIOIb30BaHUEM
texHonorut OpenMP, riporpaMMa KOMIU/IMPYeTCst 6e3 oIMboK 1
TipeJyTIpeKAeHri Ha BEIUMC/IMTE/ILHOM KJlacTepe, B pe3yJibTaTe PaboThI
MPOrpaMMbl BbIZAIOTCS KODPEKTHbIE TaHHbIE.

[TpoBesieH KOMIIIEKC BBIYMC/IEHUN C UCIIO/Tb30BaHWEeM HallMCaHHOU
MpOrpaMMbl, MIOCTPOEH Tpa(UK 3aBUCUMOCTH CKOPOCTU UMCIEHHOTO pellleHust
OT KOJIMYeCTBa MOTOKOB, C/ie/laHbl KOPPEKTHbIE BLIBO/bI O 3aBUCUMOCTH KOJI-Ba
MOTOKOB Ha CKOPOCTb BBITTO/THEHUS BBIUKCJ/IEHUH.

IK-1:

3aziaua pernianack B TIape CO CTY/IEHTOM OJHOTPYIIITHUKOM. PaboTa ro/ieneHa
BHYTPM Mapbl MPOIOPLIMOHAILHO, TIO/ITOTOB/IEH YCTHBIA OTYeT.

He3auteHo |ITK-1:

[Tporpamma He HanMcaHa WKW HalMcaHa HEKOPPEKTHast TporpaMma.

He npoBezieH KOMIL/IEKC BbIUMC/IEHUM, He TIOCTPOeH rpauK 3aBUCUMOCTU
CKOPOCTH YMCJIEHHOTO pellieHus1 OT KOJIMYeCTBa MOTOKOB

I1K-1:

He nmoaroros/ieH oTuer.

3aoaHus no Pazdeny 4. TexHosorusi nporpaMmmupoBanust MPI.

Hamucath TmiporpaMMy UHWC/IEHHOTO pellleHuss AuddepeHIMaTbHOTO ypaBHeHUS B
YaCTHBIX TIPOM3BOJAHBIX C MCMOJb30BaHMEM TexHojorud MPI. YpaBHeHue, Haua/lbHble U
rPaHUUHBIE YC/IOBUS, a TAK)Ke KOJTMUECTBO MOTOKOB BbIYMC/IEHUM 3a[jat0TCS UHIUBUAYATbHO.

[TocTpouth rpadvK 3aBUCMMOCTHA CKOPDOCTH UHWCJEHHOTO pelLleHusi OT KOJIWuYecTBa
TIOTOKOB.

JaHHyr0 3azjauy peliaTb B Ilape CO CTYAeHTOM-OJHOrPYIITHUKOM. CaMOCTOSATe/IbHO
pa3zenuTth paboTy U MOATOTOBUTL YCTHBIM OTUET O MPOZie/IaHHOM paboTe.

Kputepun orjeHnBanus:

OreHka Kpurepuii

3auTeHo I1K-1:

Hanmcana mniporpamma Ha si3bike C++ YMC/IEHHOTO peLleHUst
nuddepeHLIMaTEHOTO YPaBHEHUSI B YaCTHBIX MPOU3BO/IHBIX C UCIIOb30BaHUEM
texHonoruit MPI, mporpamma KoMnuiipyeTcsi 6e3 oimMboK 1 npeayTpexxieHui
Ha BBIYMC/TUTEIBHOM KJIacTepe, B pe3y/bTaTe paboThl MPOTrPaMMbI BBIJAFOTCS
KOPPEKTHbIE JaHHbIE.

[IpoBezsieH KOMIIEKC BEIYMC/IEHUN C UCIIOIb30BaHWEM HallMCaHHOU
TIPOrpaMMBbl, MIOCTPOeH TI'paMK 3aBUCUMOCTHA CKOPOCTH YMC/IEHHOTO pellleHus
OT KOJINUeCTBa MOTOKOB, C/le/laHbl KOPPEKTHbIE BBIBO/bI O 3aBUCUMOCTH KOJI-Ba
MOTOKOB Ha CKOPOCTb BBITIO/THEHUS BBIUKC/IEHUH.

I1K-1:

3ajaua peiliasach B rape Co CTYJeHTOM OJHOTPYITITHHUKOM. PaboTa mojeneHa
BHYTPH Mapbl NMPOMNOPLMOHA/IBHO, TOATOTOB/IEH YCTHBIM OTYeT.

He3zauteHo |[TK-1:
[Iporpamma He HanMcaHa WA HaMcaHa HeKOppeKTHas IporpaMma.
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He nipoBefieH KOMIT/IEKC BbIUKC/IEHUM, He TIOCTPOeH rpauK 3aBUCUMOCTU
CKOPOCTH UMCJIEHHOTO pellieHus1 OT KOJIMYeCTBa MOTOKOB

IK-1:

He noaroros/ieH oTuer.

3adaHus no Pasoeny 5. Beesienue B TexHosoruto CUDA.

Hanucate mnporpaMMy uuMclIeHHOTro pemleHUs ud@depeHIMaJbHOTO YpaBHEHUS B
YaCTHBIX TMPOU3BOJHBIX C MCHonb3oBaHueM TexHosornd CUDA. YpaBHeHMe, Haua/lbHble U
rpaHUYHbIe YC/IOBUS, a TAKXKe KOJIMYEeCTBO NTOTOKOB BbIUMC/IEHWH 3a/]al0TCsl MHAWBU/Ya/IbHO.

[Toctpouth rpadMK 3aBUCUMOCTA CKOPOCTHM UHMC/IEHHOTO PpeLIeHHsl OT KOJIMuecTBa
IIOTOKOB.

[JanHyl0 3azauy pelaTb B Iape CO CTYZEeHTOM-OJHOIPYNITHUKOM. CaMOCTOSITe/IbHO
pa3zenuTthb paboTy U MOATOTOBUTL YCTHBINM OTUET O MpoJesiaHHOM pabore.

Kpurepuu oLieHUBas:

Orenka Kpurepuii

3auteHo  |IIK-1:

Haricana mporpamma Ha si3blke C++ UKMC/IEHHOT'O pellleHUst
AU(QepeHIaIbHOTO YpaBHeHUs B UaCTHBIX [POU3BOJHBIX C UCII0/Ib30BaHUEM
texHosnoruit CUDA, nporpamma KoMrunupyetcsi 6e3 ommboK 1
npe/iynpesKieHUi Ha BEIYMC/IUTE/ILHOM KJlacTepe, B pe3ysbTaTe paboThl
[IpOrpaMMbl BIIAHOTCS KOPPEKTHbIe [JaHHbIe.

ITpoBesieH KOMIIJIEKC BBIYMC/IEHUH C MCTI0/Ib30BaHKEM HalluCaHHOU
MpOrpamMbl, OCTPOeH rpaduK 3aBUCUMOCTH CKOPOCTH YMC/IEHHOTO pelleHust
OT KO/IMUeCTBa II0TOKOB, CJle/laHbl KOPPeKTHbIe BBIBO/BI O 3aBUCUMOCTU KOJI-Ba
TIOTOKOB Ha CKOPOCTb BBINIOJIHEHUS BBIUMCIIEHNN.

ITK-1:

3ajiaua peranachk B rape CO CTYZeHTOM OfHOrpynIHUKoM. PaboTa nmozeneHa
BHYTPH Iapbl NPONOPLMOHA/IBHO, TIOAIOTOB/IEH YCTHBIN OTYeT.

He3auTeHo |[IK-1:

[Iporpamma He HanMcaHa WA HalMcaHa HEKOppeKTHasi IporpaMma.

He nipoBezieH KOMTII/IEKC BLIYMC/IEHU, He TIOCTPOeH Ipa(UK 3aBUCUMOCTH
CKOPOCTH UMC/IEHHOTO PeLlIeHuUsI OT KOJIMUeCTBa MOTOKOB

ITK-1:

He nogrorosnen otyer.

CrnMCoK 3aJjaHuH K 3a4eTy

3aueT BBICTABJ/SIETCS 0 pe3y/bTaTaM BbITIOJIHEHUS 3a/laHUW [1JI1 CaMOCTOSITe/TbHOM
paboThI ¥ KPaTKOTo cobeceoBaHUSI CO CTY/IEHTOM TI0CJIe UX TIPOBEPKHU.
[Toka3zaTenu v KPUTEPHH, UCTIO/Ib3yeMble MPY BbICTaB/IE€HUN OLIEHKU:

Ouenka Kpurepun [ITkasa oLieHUBaHUS
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3aureHo |IIK-1 [TonyyeHsl OLIeHKa «3auTeHO» 3a

3HaThb: BBITIOJTHEHHME BCEX YeThIpex 3aZlaHuii JJis
— apXWUTEKTYPY MapajuleIbHbIX | CaMOCTOSTEIbHOU PabOTHI

BBIYMC/IUTE/IbHBIX CUCTEM;

YMmets:

— pasbuBaTh MpOrpaMMy Ha
He3aBUCUMBbIe TIPOLeCCHI ;

BnaneTb HaBbIKaMU:

— Ppa3paboTKu Mporpamm C
WICTI0JIb30BaHHEeM TeXHOJIOTHUM
TrapasijieJIbHOr 0
nporpamMmmupoBanus OpenMP, MPI
u CUDA.

He3auTeHOo He nonyueHsl XOTs1 ObI OJJHOM OI|eHKH
«3auTeHO» 3a OJIHO M3 UeThIpeXx 3a/laHui
JI7IST CAMOCTOSATeTbHOM PaboThI

TecT AIA cCaMONPOBEPKH M0 pPe3y/IbTaTaM 0CBOeHUsI AUCLUIITHHBI
(xomnerennus ITK-1)

1. Jns1 ruOpUHOT0 BHIYMC/IMTE/THHOI0 K/IaCTEPA OT/IMYUTE/TbHOU UePTOH SIB/IAETCS:

A) Bbrunciienust Ha CPU

b) Bbiuncnenus Ha GPU

B) Beruncnenus Ha CPU u GPU coBmecTHO

I') HU oJHO W13 BbIlIENepeUUCTIEHHBIX

2. Kakoii KoMaH/I0#1 33/iaeTcsi OrpaHUYeHHe PecypCoB MPH 3amycke MporpaMmbl Ha
BbIUMC/IMTE/NbHOM KjacTepe (Slurm):

A) make

B) g++

B) srun

') H1 0/IHO W3 BhILLIETIePeUHCIIEHHBIX

3. O0OMeH JaHHBIMH MEX]y MPOLeCCaMH, BBIMOTHAKIIUMHCA B COOCTBEHHOM a/ipeCHOM
NMPOCTPAHCTBE, MPOUCXOAUT C MOMOIILI0 ONlepaLiii MpUeMa U MOCBUIKH CO00IeHHit?

A) na

b) et

4. YpaneHHbIM JAOCTYN K BBIYHC/IUTEBHOMY KJ/acTepy //Isi BbINOJTHEHUSA KOMaHJ]
onepanuoHHOH CHCTeMbI MO)KHO MOJIyYUTH 10 MPOTOKOJIY:

A) ssh

B) pop3

B) imap

I') rdp

Bonpoc Ne Hpag?;;)THbM

1 B
2 B
3 b
4 AT
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TecT /711 CaMONPOBEPKH IO pe3y/IbTaTaM 0CBOeHHUs JUCIUIIMHBI
(xomnerennus ITK-1)

1. Insa napa/jieslbHOM NPOrpaMMbl, HAIMCAHHOM C UCM0/Ib30BaHNeM TexHos1orun OpenMP
XapaKTepHO:

A) cocTouT 13 noc/ej0BaTeNbHbIX U Napalle/bHbIX CeKLUM.

b) B HauasnbHBI MOMEHT BpeMeHHU CO3/laeTCsl I7laBHasi HUTb, BBIMIOIHAIOLLAs [10C/Ie/i0BaTe/IbHbIe
CEeKL[Y NIPOrpaMMBbl.

B) mpu Bxome B mapa/iie/bHyH CeKLUIO BbinosiHsieTcsi omepauusi fork, mnopoxxparoijas
cemMeucTBO HUTel. Kaxx/jasd HUTh UMeeT CBOM YHMKa/bHbINA UMCI0BOM UAEHTU(PUKATOp (I/1aBHOM
HUTH cooTBeTcTBYeT 0). [Ipy pacrnapasnnenvBaHuy LIMK/IOB BCe Mapasise/bHble HUTU UCIIO/IHSOT
oJuH KoZi. B o0111eM ciiyuae HUTH MOTYT UCTIOJHATL pa3/ikiyHble (hparMeHThI KOJa.

') mpu BbIXOAE W3 Tapa/yilelbHOM CeKLMW BBITIOJIHAETCS oOrepanys join. 3aBepluaeTcs
BBIITOJIHEHHUE BCeX HUTel, KpoMe IJIaBHOM.

2. Kakue pupexkTuBbl ectb B OpenMP?

A) #pragma omp

b) #pragma omp parallel

B) #pragma omp for

') #pragma omp while

3. B OpenMP HeT c/1eAyl0L{UX TUIIOB CHHXPOHHU3ALUMN

A) barrier

b) atomic

B) domain

I') master

) ordered

E) flush

JK) sort

3) critical

4. C noMoibI0 BbI30Ba (PYHKIIMH

(void) omp_set_num_threads(int num_threads)

MOJKHO

A) 3apaTh KOJIMYeCTBO TIOTOKOB B 00/1aCTH TIapaslie/IbHBbIX BIUMC/IEHUH

b) onpepnenute 3HaueHne nepemenHou okpyxeunss OMP_NUM_THREADS

5. Kakue U3 NOHATHH He 0THOCATCA K TexHooruM Nvidia Cuda

A) #pragma omp

b) host

B) kernel

I') device

6. Kakue u3 cnerjuuxkaropoB pynknuii B Cuda He MOryT OBITh HCIIO/IH30BaHbI BMECTe
A)__host__u__device__

b)__global__wu__host__

7. s BbijeneHus namaT HA GPU M0)XHO HCIIO/Ib30BaTh (DYHKLMH

A) cudaMalloc

b) cudaMallocPitch

B) cudaNew

I') cudaFree

8. ®ynkuusa cudaMemcpy McH0/Ib3yeTcs /Il

A) konrpoBanus namatu mexxay CPU u GPU

b) xonupoBaHus NamMATH MeXKy BBIUMC/IUTE/IbHBIMU y3/1aMU KJlacTepa
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B) xonupoBaHus namsaTi Mexxay pasnuuHeivu CPU

9. OAHUM U3 PacpPOCTPAHEHHBIX CPE/ICTB Pa3padOTKH MPOrpaMM, 0OCHOBAHHBIX Ha MO/Ie/TH
o0MeHa CO00IIeHUAMM, AB/IACTCH:

A) POSIX Threads

b) OpenMP

B) mo6as peanusarps MPI

10. He6/1oKupyIomuii 06MeH Mo3BoJIsAeT:

A) TIOBBICHTD IPOM3BOUTEIEHOCTE MApPasIeIbHON TPOrPaMMbI

B) noBeicuth Hagie)xHOCTH TIEpeaun coo0IeH i

B) noseicuth npeckasyeMocTs MoBeieH st IpOrpaMMBbl

11. ITopnporpamma MPI_Bcast:

A) nepecbinaeT BceM OCTa/IbHBIM TIPOLIECCAM Pa3Hbie (pparMeHThI JaHHBIX
B) nepecninaer oHy 1 Ty ke MOPLKMIO JaHHBIX BCEM OCTa/IbHBIM TPOLIeCCam
B) BBITIOJIHAET OIlepaliiio YaCTUYHOT' O IIpUBEJEHWA

12. Bropoii 3Tan BbINO/IHEHUS HeO/IOKHPYOLIero 0d0MeHa 3To:

A) cospnanue 6ydepa obmeHa
B) nposepka BbinoHenys o6mMeHa
B) nposepka gocrynHocT Gydepa obmeHa

Bonpoc Ne Hpag:l;;l{bm Bonpoc Ne Hpag?;ebTHHH Bonpoc Ne Hpa:;l;;HbM
1 A,Bb,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
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2. IlepeueHb KOMIIeTeHI{HH, dTanbl UX GopMHUpOBaHMs, ONIMICAHUE MOKa3aTe/iel 1
KpHUTepyeB OLleHUBAaHHS KOMIIeTeHMH Ha Pa3/IMUHbIX 3Tanax ux ¢opMupoBaHus,
ONUCaHUe MKaJ/Ibl OIeHUBaHUS

2.1. IlIkana oneHuBaHus1 CGOPMUPOBAHHOCTH KOMIIETEeHLIUH M ee ONUCcaHue

OueHvBaHMe YpOBHS C(OPMUPOBAHHOCTHM KOMIIETEHLIMM B TIpOLleCcCeé OCBOEHUS
JVICLIMIIJIMHBI OCYILIeCTBIISIETCS M0 C/IeAYOIed TpeXypOBHeBOM LIKaJe:

ITopozoebilil ypogeHb - TIpe/iriosiaraeT OTpakeHHe TeX 0XKUJaeMbIX pe3yJbTaToB, KOTOpbIe
OTIpe/eIsSIFOT MUHUMAJIBbHBIN HabOp 3HaHWM U (WiM) yMeHWM U (WIM) HaBBIKOB, IOJTyUYeHHBIX
CTYZIEHTOM B pe3y/ibTaTe OCBOEHUsI JUCLIUTIIUHEL. [T0pOroBbIi YPOBEHb SIB/ISETCS 00s13aTe/TbHBIM
YPOBHEM /ISl CTyleHTa K MOMEHTY 3aBepIleHUs] UM OCBOEHUS JaHHOW JUCLIUTIIUHBL.

ITpoosuHymblii ypogeHb - TIpejTiofiaraeT CrioCOOHOCTh CTYZieHTa WCIO/b30BaTh 3HAHUS,
yMeHUsI, HaBbIKU U (W/IH) OMBIT JesiTe/IbHOCTU, MOTyYeHHbIe TIPU OCBOEHUM AUCLIUIIAHBI, 7S
peliieHUst MpodeCcCUOHABHBIX 3aiau. [IpoIBUHYThIN YPOBEHb MPEBOCXO/IUT TTIOPOTrOBbI YPOBEHb
10 HECKOJIbKMM CYL|eCTBEHHBIM MIPU3HAaKaM.

Bbicokuli ypoeeHb - TipejiriosiaraeT CIIOCOOHOCTb CTy/leHTa HCII0/b30BaTh TMOTEHLUAs
VHTEerpUPOBAaHHBIX 3HAHWM, YMEHU, HaBLIKOB U (W/IM) OMbITa [|eTebHOCTH, TO/yYeHHbIX TIPU
OCBOEHUM [UCLMIUVIUHBI, [Jjisi TBOPUYECKOrO pelleHuss MpodecCHoHaNbHBIX 3aau U
CAMOCTOSITE/ILHOTO TIOMCKA HOBBIX TIOJXO/OB B WX peIIeHWH IyTeM KOMOWHUDOBaHUS U
WCTIO/Tb30BAHUSI M3BECTHBIX CIOCOOOB peIleHUs] TIPUMEHUTETBbHO K KOHKPETHBIM YC/IOBHSIM.
BricoKkMii ypoBeHb PEBOCXOAUT MOPOTOBbIM YPOBEHb 10 BCEM CYILleCTBEHHBIM MPHU3HAKAaM.
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2.2. [TepeueHb KOMIIeTEHIH#, 3Tanbl UX (JOpMUPOBaHUA, ONIHCAHHE MOKa3aTe/lell H KPUTepUeB OleHUBaHHs KOMIIeTeHI[UH Ha
Pa3/IMYHbBIX 3Tanax ux (opMHUpoOBaHUs

JTansbl IIIkasa ¥ KpUTepuM OleHUBaHMsI KOMIIeTeHI[UI
Ko opMu- Ha pa3/IMYHbIX 3Tanax ux ¢opMuUpoBaHus
A dopma (bop IToka3aTenu P (opmup
KoMIIe- poBaHus
KOHTPOJIsA OL|eHMBaHMSA v
TeHLUH (Ne TembI IToporoBbin . .
ITIpopBUHYTBIN YPOBEHb BriCcOKMH YypOBEeHb
(pa3gena) YPOBE€Hb
ObmenpodeccroHaIbHbIEe KOMIETeHIIMU
3Hark: 3HaTb  OCHOBBI Beznenue paboThbl Beznenuve paboThl Haf,
- OCHOBHBbIE KOJI/IEKTUBHOMN Haj KOJIJIEKTUBHBIM
KOJI/IEKTUBHOM paboThI Haj KOJIJIEKTHBHBIM MPOEKTOM B KauecTBe
paboThr; MIPOEKTOM B TIPOEKTOM B nziepa B cdepe
Ymerts: chepe chepe rapasiebHbIX v
CamocrosiTennbHas (bep Gbep P
pabora o — TOJIepaHTHO rapasiie/ibHbIX U rapa’sisieJibHbIX 1 pacrpe/ie/ieHHbIX
IK-1 pasgenam 2-5 1-5 OTHOCHUTCSA K pacripe/ie/IeHHbIX pacripe/ie/ieHHbIX BBIYHC/IEHUMN
3auer ) CoLa/IbHbIM BBIUMC/IEHUM BBIUMC/IEHUN
' pa3nuuusv;
BiafeTb HaBbIKaMU:
— Ky/JbTYpPHOM
rpodeccruoHabH

O peuu




3. MeToguueckye peKOMeH/Jaliiy Mperno/jaBaTe/iio Mo npoiegype oleHNBaHus 3HaHUMH,
yMeHHU#, HABbIKOB U (M/IH) OMbITA JeATe/IbHOCTH, XapaKTepU3yIIHX 3Talbl

(¢opMmupoBaHusa KoMIeTeHIMMI

Llenbto Tipolieyphl OlleHHWBaHWs SIBISIETCS OTIpefie/ieHre CTeTleHU OB/Ia/IeHUs] CTYAeHTOM
OXKH/IaéMbIMHU pe3yJibTaTaMd 00yuyeHUs1 (3HAHUSMH, YMEHUsMH, HaBbIKaMM U (WIH) OIbITOM
J1esITe/TbHOCTH).

I[Mporiegypa OLleHWBAaHUSI CTeTIeHW OB/AZieHUsi CTYJIEHTOM OXKH/IaeMbIMU pe3y/IbTaTaMU
00yueHUs1 OCYIIECTB/ISIETCS C TIOMOIIbI0 MeTOAUYECKUX MAaTepUasoB, TNPeACTaBIeHHBIX B

paszerne

«TUMOBBIE KOHTPOJIbHBIE 3a/laHUSI WM WHbIE MaTepHasibl, HEOOXOAMMbBIe /i1 OIIeHKW 3HaHWH,
YMEHWI, HaBLIKOB W (W/M) OMbITa [|eTebHOCTH, XapaKTepU3YHOIUX 3Tarbl (OPMUPOBaHUS
KOMITeTeHLUI»

3.1 KpuTepuu oLieHMBAHUA CTeNleHU OBJIA/IeHUs1 3HAHUAMM, YMEHHAMH, HaBbIKaMH M
(u1d) onbITOM  [IeiTeILHOCTH, oOmNpeje/siomiye YpoBHH  cGOpMHPOBAHHOCTH
KOMIIeTeHI[Ui

[ToporoBbIii ypoBeHb (0011[1e XapaKTePUCTHKH):

[]
[

BJIa/leHle OCHOBHBIM 00beMOM 3HaHHH 10 MporpaMMe JUCLUITUHBI;

3HaHWe OCHOBHOW TEPMHUHOJIOTMU JIaHHOW 00/1aCTW 3HaHWH, CTHUIUCTHUECKU
rpaMOTHOe, JIOTUYeCKW TIpaBWIbHOE W3J/I0)KeHHe OTBeTa Ha BOMpOChl 0e3
CYIIIeCTBEHHBIX OIINOOK;

B/IafleHhe WHCTPYMEHTapueM [UCLMIUVIMHBI, yMEeHWe €ero MCIo/Ib30BaTh B
pelleHnH CTaHAApTHBIX (TUIOBBIX) 3a/ay;

CTIIOCOOHOCTH CaMOCTOSTe/IbHO TIPUMEHSITh TUTIOBBIe pellieHus] B paMKax paboueii
TPOrpaMMbI AUCLIUTIIUHBI;

yCBOEHMe OCHOBHOW JIUTepaTypbl, peKOMeHJOBaHHOW paboueil mporpammoi
JUCLIUTUIHBI;

3HaHWe 0a30BbIX TEOpWM, KOHIENMIMM U HarpaBAeHWH TI0 H3ydaeMoi
JMUCIATITMHE; CaMOCTOsITe/IbHasi paboTa Ha TMPaKTHUECKUX U J1abOpaTOPHBIX
3aHATUSX, TIepUOJUUecKoe yJacTHe B TPYIIOBBIX OOCYXJeHUSX, AOCTaTOUHBIN
yPOBeHb KYJ/IbTYPbI UCTIO/THEHHSI 3a/JaHuM.

[TpoaBUHYTLIM ypoBeHb (00IIMe XapaKTepUCTHKH):

[

[

[

JIOCTaTOYHO TIOJIHbIE W CHUCTEMAaTHU3UPOBaHHbIE 3HAHWS B 00BEME MPOrpaMMbI
JCLIUTUIVHBI;

WCMO/Ib30BaHHE  OCHOBHOW  TEPMUHOJIOTMM  [JaHHOH  007acTH  3HAHWH,
CTWIMCTUYECKU TIpPaMOTHOe, JIOTMYeCKU IIpaBWIbHOE W3/I0)KeHHWe OTBeTa Ha
BOIIPOCHI, YMeHUe /ieJlaTh BLIBO/bI;

B/laZleHhe WHCTPYMEHTapueM [JUCLMIUIMHBI, yMeHHe ero UCIo/Ib30BaTh B
pellieHnH yueOHBIX U MPoheCcCUOHATBHBIX 3a/1a4;

CTIOCOOHOCTh CaMOCTOSATEIbHO PelllaTh C/IOXKHBIe 3a/jauu (1pobJieMbl) B paMKax
paboueli MporpamMmbl AUCIUTTHHBI;

yCBOEHHWE OCHOBHOW U [IOTMOJHUTE/NbHOW JUTepaTyphbl, pPeKOMeHO0BaHHOM
paboueii mporpamMmoi AUCIUITIUHBI;

yMeHHe OpHeHTUPOBAThCS B 0a30BbIX TeOPUSX, KOHLETIUAX 1 HarlpaB/eHUsX T10
M3y4yaeMol AUCLIUTIIMHE U [jaBaTh UM CPaBHUTE/IbHYIO OLIEHKY;

caMmocTosiTesibHas paboTa Ha MPAaKTUYeCKUX U J1ab0pPaTOPHBIX 3aHSATHSX, ydacTHe
B IPYTIMOBBIX 00CYXX/I€HHSX, BICOKHH YPOBEeHb KYJIbTYPhI UCITOJIHEHUS 3a[JaHUM.

BrbIcokuit ypoBeHb (00I11e XapaKTepUCTHUKHN):

[

(]

CUCTeMaTU3WPOBaHHbIE, TJIyOOKWE U TIOJMHBIE 3HAHUS TI0 BCEM pa3jesam
JIWCLIATIIAHBI,

TOUHOEe HCTI0/Tb30BaHHe TePMUHOIOTMH AAHHOMN 00/1aCTH 3HaHWM, CTUIUCTHYECKH
rpaMOTHOe, JIOTUUeCKU TMpaBU/IbHOE H3/I0KeHHWe OTBeTa Ha BOIMPOCHI, yYMeHHe
JesiaTh 000CHOBAHHBIE BLIBO/IBI;



(] Oe3ympeuHoe BfaJieHWe WHCTPYMEHTapyeM [JUCLUIUIMHBL, yYMeHHWe €ro
WCII0/Ib30BaTh B TTIOCTAHOBKE Y PelleHUH HayUHbIX U po¢eCcCUOHaNbHbIX 3a/1ay;

(] crmocoOHOCTH CaMOCTOSITENTEHO M TBOPYECKH pellaTh CJI0)KHbBIEe 3aJaur
(pobJiembl) B paMKax paboueii TporpaMMbl JUCIUTUTAHBI;

(1 momnHoe M ryybOKOe yCBOEHWe OCHOBHOW W JIOTIOJTHUTETBHOM JIUTepaTyphbl,
pPeKOMeH/I0BaHHOM paboueli MporpaMMoi AUCIUTINHB;

(] yMeHHe OPUEeHTHPOBATbCSl B OCHOBHBIX TEOPUSIX, KOHLIEMLIMSAX U HalpaB/IeHUsIX T10
M3y4yaeMol JUCLIMIUIMHE U [jaBaThb UM KPUTHUUECKYIO OL|eHKY;

(] aKTMBHasi CaMOCTOsITe/IbHasi paboTa Ha TIPaKTHUUeCKUX 1 1abOpaTOPHBIX 3aHATUSX,
TBOPYECKOE yuaCTHe B I'PYMIOBBIX OOCY>KIEeHUsX, BBICOKHMM yYPOBEHb KYJIbTYDbI
WICTIO/THEHUS 3a/IaHUH.

3.2 OnucaHue nporeypbl BbICTaB/1eHHs OLIeHKH

B 3aBucuMocTH OT ypoBHSI C()OPMHPOBAHHOCTU Ka)X[|OM KOMITeTEHLIMM 10 OKOHUYaHUM
OCBOEHMS] [UCLUIUVIMHBI CTYJEHTy BbICTAB/seTCS OLeHKa. [ [OWCLWIUIMH, W3y4yaeMbIX B
TeyeHHe HeCKO/JbKMX CEeMeCTPOB, OLIeHKa MOJKET BBICTaBJISAITbCS HE TOAbKO MO OKOHYaHWU ee
OCBOEHHUs, HO M B IIPOMEXYTOUHBIX cemecTpax. Buj OLleHKH («3auTeHO», «He3auTeHO»)
orpeziensieTcsi paboyeli MPOrpaMMOM AUCLMITIMHBI B COOTBETCTBUU C Y4eOHBIM TJIAHOM.

OueHKa «3ayeT» BBICTAB/SETCS CTYJEHTY, y KOTOPOrOo Kaxjas KOMIIeTeHLUs
(TIOJTHOCTBIO UM YaCTUYHO (popMUpyeMast JaHHOW JUCLIUIIMHOM) c(hOpPMUPOBaHa He HUXKe, YeM
Ha ITIOPOrOBOM YDOBHe.

O1leHKa «He3auTeHO» BBICTABJISIETCS CTYZEHTY, Y KOTOPOTo XOTsi Obl 0JjHa KOMIIeTeHLIUs
(TOTHOCTBIO WM YaCTUYHO (hopMUpyeMast JaHHOW JUCIUIUIMHOM) chopMUpOBaHa HIKe, YeM Ha
TIOPOrOBOM YDOBHe.



ITpunoxxenne Ne2 K padoueit mporpaMMe JCIUIIIHHBI
«[lapanensHOe U pacripezie/ieHHOe IIPOrpaMMUPOBaHKUe»

MeToauueckue yKa3aHus /il CTYAEHTOB 10 0CBOGHHI0 JUCIUILIMHBI

OcHoBHOM (opMo¥i U30KeHHsT yueOHOro MaTepHasa rno avcruravHe «[lapannensHoe u
pacripefieieHHOe TIPOrPAMMHKPOBaHUe» SIBSIIOTCS JIEKIMM W TIPaKTU4YecKWe 3aHATUs. OTO
CBSI3aHO C TeM, YTO B OCHOBE UMTAaeMOro Kypca JIeXKUT OCOObIM MaTeMaTHUeCKHH amrapat, C
TIOMOIL[bI0 KOTOPOT'O PeIIalTCsl JOBOLHO CJIOXKHBbIEe Y TPOMO3/KHe 3aaud. 1o 60MbILIMHCTBY
TeM TIpeJlyCMOTPeHbl TpaKTUUeCKWe 3aHATUS, Ha KOTOPbIX IPOWUCXOAUT 3aKperuvieHue
JIEKIJMOHHOTO Marepuasna TyTeM TIIpUMeHeHHWss ero K KOHKDeTHbIM 3ajlayaM M oTpaboTKa
NPaKTUYeCKUX HaBBIKOB IMPOrPaMMHUPOBAHUSI.

Bosbilloe BHMMaHHWe [O/DKHO ObITh y/lefleHO BBLITIOJIHEHUIO JoMalliHell paboTel. B
KauecTBe 3a/laHUM [JIi CaMOCTOSITeNIbHOW paboThl OoMa CTy/eHTaM TpeAaratoTcs 3aZaud,
aHaJIOTUUHble pa300paHHBIM Ha JeKLUAX M TpaKTUUeCKUX 3aHATUSIX WIM HeMHOro Ooiiee
CJIO)KHBIE, KOTOPbIe SIBJISIFOTCSI pe3y/IbTaToM 00beluHeH!UsT HeCKObKUX 0a30BbIX 3a/au.

[y TpoBepKd M KOHTPOJISI YCBOEHUsI TeOpeTHYecKoro marepuana, MpuoOpeTeHHbIX
NPaKTHUeCKUX HaBBIKOB paboThl B TeueHWe OOyuYeHHs] TPOBOZSATCS MEPOIIPUSTHS TeKyIlei
aTTecTalliy B BUJle CAMOCTOSITe/TbHBIX PaboT.

B KOHLIe u3yueHUs JUCLIMIUIMHBI CTYZeHThI CAAl0T 3aueT. 3ayeT BbICTaB/IseTCS 110 UTOTaM
BBITTOJIHEHUS] CAaMOCTOSITe/bHBIX 3a/laHKI U KpaTKOro cobece/0BaHusI TI0 €r0 pe3y/ibTaTaM.

OcBouTh BOMpPOCHI, U3/1araeMble B IMpoLiecce U3yuyeHusl JUCLUIIIMHBI «[lapaniensHoe U
pacripefie/ieHHOe TIPOTPaMMHPOBaHMe» CAMOCTOSITEJIbHO CTY/ZEHTY [OCTaTOYHO CJIOKHO. ITO
CBSI3aHO CO CJIOKHOCTBIO M3y4aeMoro marepuasna, TpeOOBaHHUSM K TeXHUYeCKOMY OCHAI[eHHIO
Kypca u 6osbiiM 06seMoM MaTepuasa Kypca. [ToaToMy mocelijeHre BCeX ayAMTOPHBIX 3aHATHI
SIBISIETCSI  COBEpILIEHHO HeoOXOAWMBbIM. bBe3 yIOpHBIX U peryssipHbIX 3aHATHM B TeueHHe
cemMecTpa, B TOM UMCJIe CaMOCTOSITE/IbHBIX, CZaTh 3ayeT 0 WTOraM M3y4YeHHUsl AUCLIUILIMHBI
CTYZIeHTY JJOCTaTOYHO CJI0XKHO.

YueOHo-MeTOAMYECKOE 00ecieueHHe CaMOCTOATETbHOM PaGoThI CTYAEHTOB IO JUCLIUIL/IHHE

HOnst camocTosATenbHOM paboThl OCOOEHHO PEKOMEHyeTCsl WCIIO/b30BaTh yueOHYHO
JIUTEpATypy.

Taxke [ mozbopa yueOHOM JiMTepaTypbl PEKOMEH/YeTCs WCIOJb30BaTh IIUPOKUI
CTEeKTP UHTEPHET-PECYPCOB:

1. DNeKTpOHHO-O0MO/IMOTeUHAst CHUCTEMAa «YHHUBEPCUTeTCKass Oubinoreka online»
(www.biblioclub.ru ) - snekrpoHHass 6ubMOTEKa, obecreurBaroijasi JOCTYNl K Haubosee
BOCTPeOOBAHHBIM MaTepHuaaM-TIePBOMCTOUHHKAM, YyueOHOHM, HayyHOM W XY/10’KeCTBEeHHOU
JIUTepaType BeAyIIUX U3AaTeNbCTB (*perucTpaiys B 3/IeKTPOHHON OMO/IMOTeKe — TONIBKO B CETH
yHUBepcuTeTa. [locsie peructpauyy pabora ¢ CUCTeMOM BO3MO’KHA C Jit0OOM TOUKU JIOCTyTia B
Internet.).

2. UndopmaimonHas cucreMa "EfriHoe OKHO ZiocTyra K oOpa3oBaresbHBIM pecypcam”
(http://window.edu.ru/library).

Lensto co3maHusi MH(OpPMALMOHHOM  cucTeMbl "EAMHOe OKHO JlOCTyma K
obpa3oBaTenbHbIM pecypcam” (MC "ExmuHoe okHO ") siBisieTcsi obecrieueHWe CBOOOHOTO
JIOCTyTIa K WHTerpajbHOMY KaTasory obpa3oBaTe/lbHbIX MHTEPHET-PECYPCOB U K 37IeKTPOHHOU
Oubmoreke yueOHO-METOAMUECKMX MaTepuasioB i obmiero W mpodecCHOHATBHOTO
obpa3oBaHwMs.

[l camMocTosTeNTbHOTO TOoZ00pa /UTepaTypbl B Oubmuoteke SApI'Y pekomeHAyeTcCst
WCTIO/b30BaTh:

1. JTuuneiii  kabunet  (http://lib.uniyar.ac.ru/opac/bk_login.php) gaer B03MOXXHOCTB
ToJTyueHust on-line 0CTyTa K CIUCKY BBIZJAHHOM B aBTOMaTH3UPOBAaHHOM DeKUMe JINTepaTyphl,
TIPOCMOTPA ¥ KOITUPOBAHUS 3/IEKTPOHHBIX BEPCUI U3IAHNH COTPYIHUKOB YHUBepcuTeTa (yueb. u
MeTO/. TIOCOOUSI, TeKCTHI JIEKLIWH U T.7.) i paboTel B «/IMUHOM KabuHeTe» HEOOXOAUMO 3aiTH



Ha caiit HayuHoii 6ubmioreku SIpI'Y c moboii Touku, nMmerolieil Aoctyn B Internet, B TyHKT
MeHI0
«3MeKTPOHHBIN KaTasior»; POWUTH TIPOLIeAyPYy aBTOPH3aluy, BEIOPAB BKIAAKY «ABTOpPHU3aLIUs»,
Y 3aI0/THUTB Mpe/iCTaB/IeHHble 1107151 UH(OPMAaLUH.

2. DyieKTpOHHasI buboTeka yueOHBIX MaTepuasioB Apr'y

(http://www lib.uniyar.ac.ru/opac/bk_cat_find.php) cozepxur 6osmee 2500 mosHbIX
TEeKCTOB y4eOHbIX U yuyeOHO-METOAMYECKMX MaTephajoB I0 OCHOBHBIM H3y4aeMbIM
JVCLMIJIMHAM, W3/laHHbIX B yHuUBepcuteTe. [locTynm B CeTM YHHBepcuTeTa, /aub0 110
JIOTUHY/TIapOoJIto.

3. DJIeKTpPOHHas KapToTeKa «KnuroobecrieueHHOCTb»

(http://www lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpriBaeT yuebGHbIl hoH/
HayuHol Oubimorteku SIpl'Y, mpejgocTaB/sieT OMEepaTUBHY0 HWH(POPMAILUI0 O COCTOSTHUM
KHUT000eCreyeHHOCTH JJUCLIUTIZIMH OCHOBHOW U JIOTIO/THUTE/IbHOU JINTepaTypoH, a TakxKe LIMK/Ia
JVICLIUIIH ¥ CTIeL{ia/IbHOCTel. DneKTpoHHas KapToTeka «KHuroobecreueHHOCTb» [JOCTYITHA B
CeTH yHMBepcHTeTa U yepe3 JINUHbIN KaOWHeT.
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