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Mporpamma oucuunnumHbl "TexHonorun CUDA"; 01.04.02 "lMNpuknagHas matematuka n nHopmarmka'.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucumnnuHel paspaboTan(a)(y) 3amMecTUTenb AMPEKTopa Nno Hay4yHow gesitenbHocTy Tymakos [.H.
(OnpekTtopat NHctutyta BM 1t T, IHCTUTYT BLIYUCAUTENBHOW MATEMaTUK1N N MHOPMALIMOHHBIX TEXHONOIMI),
Dmitri. Tumakov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUun npuobpeTaeMor KOMNETEHLUN
MNK-3 CnocobeH NPUMEHATb 3HaHWS 1 MeTOAbl ANCLIMMINH €CTECTBEHHO-HAY4YHOrO 1

MaTeMaTM4eckoro uukna npu NnpoBeAEHUN Hay4HbIX UCCNEeN0BaHNA, B TOM YMCne
MaTeMaTn4yeckoro U KOMNbIOTEPHOrO MOLENMPOBAHUS U BbICOKOMPON3BOANTENbHbIX
BbIYMCNEHWIA

MnK-4 PaspaboTtka, oTnagka, pedpakTopMHr NporpaMMHoro koaa, 6as faHHbIX,
NMHGOPMALIMOHHBIX PECYPCOB; NMPOEKTMPOBAHME U UHTErPaLMsl NPOrPaMMHOro
obecneyeHus, ynpasneHne npoektamu B obnactn NT

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

ApPXUTEKTYPY rpagdonyecKmnx NpoLEeCCopoB;

OCHOBHbI€ MOHATUS, CBA3aHHbIE C TexHonornenn CUDA.

JonxeH ymeTb:

Mcrnonb3oBaTh cpencTa paspaboTku nporpamMm Ha CUDA,;
ncnonb3oBatb cpeacTtsa otTnagku n npogunuposkn CUDA nporpamm.
JonxeH snagertb:

MeTo4aMu ONTUMU3aLUM anropuTMOB U NPOrpaMm A5 BbINOAHEHNS Ha rpaduyeckmx npoueccopax.
JlonxeH neMoOHCTpMpPoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

paspaboTku agochekTBHBEIX CUDA nporpamm ons BeinonHeHuns Ha GPU;
apanTtaumm rotosbix nporpamm nog GPU.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.B.05 OucunnavHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpasosatenbHol nporpammbl 01.04.02 "MpuknagHas matematvka u nHgopmatmka (Matematnyeckoe MoLenvpoBaHue)"
N OTHOCUTCS K BapUaTMBHOM YacTu.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem AUNCUMNNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOeNlIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCcTaBnsieT 3 3a4eTHbIX(ble) eauHmL(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 36 4aca(oB), B TOM 4ncie nekuun - 0 4aca(oB), npaktTudeckme s3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 36 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtositenbHas pabota - 36 4aca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMNHBL: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue aMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ yka3daHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYeBHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)

3AE
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucuynnuHbl / MX TPYA0EMKOCTb CamocTosiTeNnbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Buapbl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. OcHoBbl paboTbl ¢ CUDA.
1.|Csorictea GPU. MNpocTeiwasn 1 0 0 6 8
nporpamma Ha CUDA.
Tema 2. Bektopa n Mmatpuupbl Ha
2. 1 0 0 16 16
4.2 Goliy GRS
Tem 1:'6!131@31?I 65‘3?'39(1‘0&?)&9896@87351 GRU. Mpocyeitiias npgrpamma Ha CUDA.
.[namatb. TlakeTbl 4na paboTbl C 1 12
Mpo 3%&%9%%5@3 fwenvam. Osonwuns GPU. CpasHeHue apxutektypsl CPU n GPU.
B HalcTpAmee BpeMs TexHonornio CUDA NOAHEPXBAK)T TakNE H3bIK NPOTr PaMMNPOBanNs, Kak o/C++, Foriran n
Phy¥nLI)/Bo1'porpammy, HanucaHHyto ons CPU| MoxHo f4obaBuTe| nononiMtenbHelie aneMsitol ong paboTuidé GPU.
Kommunarop CUDA paBotaer kak npenpotiedcop [loche npengapurensHoil 06paboTku UCXOOHOIQ KONA BhI3LIBASTES

CTaHOapPTHbIA KOMAUNSTOP U FreHEepUPYETCS UCMOMHSEMbI KOO OTLENbHO ANS XOCTa U OTAENbHO AJ18 YCTPONCTBA.
O6bluHo B CUDA-nporpamMmax npu paboTe ¢ yCTPONCTBOM COAEPXATCS cneayolme atanbi:

? BblOenNsieTcA NamMsATb NOA AAHHbIE HA YCTPOMNCTBE;

? KOMMPYIOTCS LaHHbIe N3 MaMSTU XOCTa B NaMsiTb YCTPOWCTBA;

? Ha YCTPOWCTBE BbINONHSIOTCS S4PA;

? peaynbTaThbl NePeCchINATCA U3 NaMaTU YCTPOWCTBA B NaMsTh XOCTa.

Tema 2. Bektopa n matpuubl Ha CUDA. Uepapxus namsatu 8 CUDA.

3HakoMCTBO ¢ nporpamMmupoBaHmem Ha CUDA. Hutu n 6nokun. BcTpoeHHbIe Tvnbl, BCTPOEHHbIE NEPEMEHHbIE. Bbi3oB
anpa. ObmeH aaHHbIMU. OBpaboTka owmnboK, U3MePEHNE BPEMEHN UCMONHEHUS. ATOMapHbIE ornepauun.

B s3bike Cu (B 4acTHocTu, U B ananekte CUDA C) BekTopbl 06bI4HO NpeAcTaBnsitoTCs MaccuBaMm, Kak npasuno,
OMHaMnyYeckMn (NamaTb BblOENSIETCS C NOMOLLbI0 doyHKUMIA cemeicTBa malloc() n ocBoboxaaeTcs Bbi3oBoM free(),
aHanoru B CUDA HasbiBatoTcs ¢ npedomkcom cuda.

B doyHKUMM Xe nepepaeTcsa He caM MacCuB LENNKOM, a NULLb yKasaTeNb Ha ero Ha4yano (nepemMeHHas hakTu4eckn
LeNoYMCNEHHOr0 TMNa, pa3Mep KOTOPOro 3aBMCUT OT apXUTEKTYpbl (Kak npasuno, 32 unu 64 paspsga), cogepxawas
anpec Hayana maccvea). 3Hast pa3mep O4HOro 3N1eMeHTa, NErko BbIYMCINTL aapec Noboro aneMeHTa no ero CMeLEeHuo.

Tema 3. KoHCcTaHTHas TEeKCTypHasi naMsATb. MakeTbl ans paﬁoTbl C BeKTopaMim U matpuuamn.

MoMMMO ncnonb30BaHNS pa3,uen;|eM0|7| nam4aTn CyleCcTByeT elle OBa Buaa namMsat, KOTopble MOXHO NCNOJIb30BATb B
CUDA - 370 KOHCTaHTHas n TeKCTypHasa namaTb. TN BUAbI NaMATU SBNAIOTCS MeO/IeHHee pa3nenﬂeM0|71, HO 3a c4eT
K3WnNpoBaHMA OHM NPeBOCXOOAT NO CKOPOCTU rno6aanyro namMsAThb.

Mpwn paccMoTpeHUn pa3nensiemMoli NamsTh, Mbl Mpeanonaranu, 4To NCroNib30BaHWe NaMsATy BHYTPM 61oka cUnbHO
NIOKaNM30BaHo, TO eCTb 4YTO 610Ky Anst ero paboTbl TpebyeTcs NMb KaKoR-TO ONPeLeNeHHbI y4acTOK MAcCuBa, ECNN Xe
nokannsoeaTb obpalleHne He yaaeTcsl, a CKOPOCTb 0BpalleHunst K NamMaTu SABSIETCS Y3KUM MECTOM MPOrpamMMmbl, MOXHO
nonpoboBaTth NCMONb30BaTb TEKCTYPHYH NaMSIThb.

5. MepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4aKLLLUXCS MO
AucUUIIMHe (MOAayYIHo)

CamocTtosiTenbHas paboTta obyyatoWwmnxcst BbIMONHSAETCS Mo 3a4aHWI0 U NPpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasnenos) ANCUUMAWHDI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolwmecs YnuTaT 1
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3a4aHNs, HanpaBNeHHble Ha 3aKpeneHne
3HaHWN 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWMXCs PernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)
OcBoeHVe aucuMNAUHLI (MOSYNS) NpeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro n3 n3gaHnini OCHOBHOWM nuTepatypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON OJ1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

Nvidia CUDA Programming Guide - http://www.nvidia.ru/object/cuda_what_is_ru.html
NVidia CUDA Zone - https://developer.nvidia.com/cuda-zone

KomaHnpa MS Teams "TexHonorun CUDA" -
https://teams.microsoft.com/l/team/19%3a8dd8d12aa83d478f808a0a6e05294172%40thread.tacv2/conversations?groupld=603:

Kypc nekuwmin no CUDA - http://www.nvidia.ru/object/cuda_state_university_courses_new_ru.html
MopTan no napannenbHbIM BblYUCHeHUAM - hitp://parallel.ru
YyebHble MaTepuansl No nporpammuposaHuio Ha GPU - http://parallel.ru/gpu/education.html

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

CtpaHnua 5 13 9.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopaTopHble| ConepxaHue nabopaTopHbix paboT NOCBAWEHO U3YYEHNIO OCHOB aNrOPUTMU3aLNM BbIYUCTUTENBHBIX
paboTbl MPOLIECCOB, U3YYEHWNIO CUHTAKCMYECKMX 1 CEMAHTUYECKINX KOHCTPYKLMI Si3blKa NporpaMMnpoBaHins
Bblcokoro ypoBHsi C/CUDA. PaccmaTpmBatoTcsl NPYHUMILI NPOrpaMMUPOBaHNS Pa3BeTBNSIOWMXCS 1
LIMKIMYECKMX BbIMUCINTENbHBIX MPoLeccoB, 06paboTKn MacCVBOB 1 (PainoB, UCMONb30BaHUS
CTPYKTYPUPOBAHHbIX TUMOB OaHHbIX, MOANPOrpamMM ¢ 0COBEHHOCTSIMU Nepefayn B HUX NapamMeTpoB.
MpuBoaATCA pasnuyHble NPUeMbl MPOrPaMMUPOBAHMS, B TOM YKC/e UCMONb30BaHNe yKkasaTtenei 1
CCbINOK, ANHAMNYECKU pacnpenensemoi namstu. Bce paboTbl OpUEeHTUPOBaHbI Ha NPYMEHeHNs
CTPYKTYPHOro NoAxo4a U MoLyNbHOCTU, NpeacTaBneHsbl NPpUHLUMNbI paboTbl ¢ GUOBNNOTEYHLIMY
pecypcami. B kaxnoi nabopaTtopHoit paboTe NpuBoanTCs MPUMEp BbINOTHEHNS TUMOBOIO 3a4aHuns C
y4yeToM npenbsiensiembix TpebosaHuii. HeobxoanMo U3y4ymTb TEOPUIO MO 3a0aHHON TeMe, TONbKO
nocne aToro NpUcTynatb K NabopaTtopHbIM 3a0aHnsM.
Peanusaunsa naHHoW OucUMNInHbI NpearonaraeT Kak 04HOe, Tak U ANCTAHLUUOHHOE doopMy
0by4eHus.

camocTos- | ComepxaHue camocToaTENbHbIX PAbOT NOCBSLWEHO U3YYEHUIO OCHOB anropuTMmM3aLnmm

TenbHas BbIYNCMTENBHbBIX NPOLECCOB, U3YYEHNIO CUHTAKCUYECKNX N CEMAHTUYECKIMX KOHCTPYKLMIA A3bika

paboTa nporpammmpoBaHns Boicokoro yposHs C/CUDA. PaccmaTpmBatoTCs NPUHLMMALI IPOrpamMMupoBaHns
Pa3BETBASIOWMXCS U LMKINYECKMX BBIMUCIUTENBHBIX MPOoLeccoB, 06paboTku MaccuBoB 1 ¢paiinos,
NCMOMb30BaHNS CTPYKTYPUPOBAHHBIX TUMOB AaHHbIX, MOANPOrpamMm ¢ 0COBEHHOCTAMY Nepeaayn B HMX
napameTpoB. [1pnBoaATCS pas3nuyHble NPYeMbl NPOrpamMMpoBaHWS, B TOM YCHE NCMONb30BaHNe
ykasaternei 1 CCbINoK, AMHaAMMYecku pacnpeaensiemMoli namsTu. Bce paboTbl opreHTUpoBaHbl Ha
MPUMEHEHUSI CTPYKTYPHOrO Noaxona v MoaynbHOCTU, NMpeacTaBneHbl MprHUMMbLl paboTbl ¢
61bNMOTEYHBIMM pecypcamu.

3K3aMeH MpoBepka TeopeTUYecknx 3HaHUiA NPOU3BOAMTCS B BULE Onpoca no nobbiM BoNpocaM, BXOAAWUM B
nporpammy nepBoro ceMecTpa u TeopeTndecknin MMHMMYM. Bonpoc, Kak npasunno, hopmynmpyeTcs B
BUAe Npocbbbl HaNUcatb Ha nucTe Bymaru KOpoTKuiA (2-5 CTPOK) KoA, UANKOCTPUPYIOWMIA TO MU NHOE
MOHATWE A3blka NporpamMmmpoBaHns. ObbIMHO 3aaaeTcs OT ABYX A0 NSTW BONpocoB. CTyAEHThI, He
chaBsliMe TEOPETUYECKYIO YacTb, aBTOMATUYECKN HE LOMNYCKAOTCS K BbINOMHEHWIO NPaKTU4eCKOn
yacTtu 3a4yeta. K ak3ameHy Heobxoamumo 3HaTb cpepy Visual Studio, yMeTb TeCcTpoBaTh NPOrpaMMmbi.

10. MepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTepuanbHo-TexHU4YeCKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNo) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITEeNbHOM PaboThl 0B6YYAIOWMXCS, YKOMMNIEKTOBAHHbIE CreLnannanpoBaHHoi Mebesnbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep 1 npuHTEp ons pacneyaTkn pa3gaToyHbix MaTepuanos.
MynbTvMeauiiHas ayautopus.
KoMnbloTepHbIii Knacc.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300PO0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCSA Cneaytowmne MeToAbl U TeXHoNnorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX Nob30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus Tekcta U n3obpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 01.04.02
"MpuknagHaa matematuka v nHgopmaTnka" n Maructepckomn nporpamme "MaTtematmyeckoe MoaenMpoBaHue”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.05 TexHonornn CUDA

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka

Mpodchunb noarotoskun: MaremaTnyeckoe MogenMpoBaHue

Keanudukaums BbiMyCcKHMKA: MarucTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1.Tymakos, [.H. TexHonorus nporpamMmmupoBannst CUDA: yyebHoe nocobue / O.H. Tymakos, O.E. YnkpuH, A.A. Eropuyes,
C.B. lNonoycos. - KasaHb: MiapatenscteBo KasaHckoro yHusepcuteta, 2017. - 112 ¢. ISBN 978-5-00019-913-8. - TekcT :
anekTpoHHbIn. - URL: https://shelly.kpfu.ru/e-ksu/docs/F244581044/Tekhnologiya_programmirovaniya_ CUDA.pdf (nata
obpaweHus: 05.03.2020). - Pexum [ocTyna: OTKpPbITbIN.

2. MnewwuHckun, H.B. MHoronpoLeccopHble BblYMCAUTENbHBIE KOMMNEKCHI. TeXHONOrnmn napannensHoro

nporpammupoBaHus: yuebHoe nocobve / H.B. MnewwnHcknit, U.H. MnewmnHckuin. - KasaHb: KasaHckuii yHnBepcuTerT,
2018. - 80 c. - TekcT : anekTpoHHbIN. - URL: https://shelly.kpfu.ru/e-ksu/docs/F_1562889877/mcc18a.pdf

(nata obpaweHns: 05.03.2020). - Pexxum poctyna: OTKPbIThIA.

3. l'ynuH, A. B. BBeaeHune B uncneHHble METOAbI B 3a4a4ax U ynpaxHeHusix: yiebHoe nocobue / M'ynnH A.B.,Maxoposa
0.C.,Mopososa B.A.-Mockea :APITAMAK-MEOUVA HNL NH®PA-M, 2019. - 368c.:- (MNpuknagHas matemaTtuka,
MHdbopMaTrKa, MHPOPMALMOHHbIE TexHoNoruK). - ISBN 978-5-16-012876-4. - TekcT : anekTpoHHsbI. - URL:
https://znanium.com/catalog/product/1032671 (nata obpauweHusi: 05.03.2020). - Pexwvm goctyna: no noanucke.

JononHutenbHasa nuteparypa:
1.depoToBa, E. J1. MpuknanHble MHGOPMaLMOHHbIE TeXHONOrMK : y4ebHoe nocobue / E.J1. PepoTosa, E.M. MNopTHOB. -
Mockea: U '@OPYM' : UH®PA-M, 2020. - 336 c. - (Bbicwee obpasosaHue). - ISBN 978-5-8199-0538-8. - TekcT :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1043092 (nata obpatweHus: 05.03.2020). - Pexxum goctyna:
no nognucke.
2. BoeBogauH, B. B. MapannencHble BoliuncneHns: nocobre / BoesoawH B.B., BoesoauH B.B. - CaxkT-MeTepbypr:
BEXB-Metepbypr, 2015. - 603 c. ISBN 978-5-9775-1860-4. - TeKcT : 3neKTpoHHbIiA. - URL:
https://znanium.com/catalog/product/940115 (nata obpaweHusi: 05.03.2020). - Pexum pocTtyna: no noanucke.
3. depoTos, V. E. Monenn napannensHOro nporpamMmmpoBaHus: npaktniyeckoe nocobue / denotos W.E. - Mocksa:
COJNOH-Mpecc, 2017. - 392 ¢c. (BubnunoTteka npodpeccrmoHana)lSBN 978-5-91359-222-4. - TekcT : anekTpoHHsbIit. - URL:
https://znanium.com/catalog/product/858609 (nata obpaieHns: 05.03.2020). - Pexxum pocTyna: no noanmcke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.05 TexHonornn CUDA

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodhunb noarotoskun: Maremarnyeckoe MogenMpoBaHue

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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