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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpammy IriciMIUIMHBL pa3padoTai(a)(u): crapiuuii nperoaasareis, 6/c ['mauaTosa 1. X. (kadenpa npukIagHOi MaTeMaTUKA
U UCKYCCTBEHHOT'O MHTEJUIEKTA, OT/IeJIeHUe MPUKJIAIHOW MaTeMaTUKU U uH(opmatukn), dginijat@kpfu.ru ; 3amecturesns
JupeKTopa no Hay4yHoil aedarensHocty TymakoB JI.H. (lupextopat MHctutyta BM 1 UT, IHCTUTYT BEIYUCIUTEIBHON
MaTeMaTUKU U UH(OPMALIMOHHBIX TexHojoruil), Dmitri. Tumakov@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuoodperaemMoii KOMIeTeHIUH
OIlK-2 CriocoOeH TOHUMATh TIPUHIMITBL PAOOTH COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA 1

MPOrpaMMHBIX CPEICTB, B TOM YHC/Ie OTEYECTBEHHOTO IIPOM3BOJCTBA, M MCIOJb30BATh UX MPH
[peleHun 3aa4 NpopecCUOHANBHON JesTebHOCTH.

[K-1 CriocoOeH BBIMOJHATH POBEPKY PabOTOCIIOCOOHOCTH M peppaKTOPHUHT KOAIA ITPOTPaMMHOTO
oOecrieueH!sl, THTErpaluio IPOrPaMMHBIX MOJYJIEH ¥ KOMITOHEHT M BepU(UKAIINIO BHITYCKOB
TPOrpaMMHOTO OOECTIeUeHH 1.

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):

HoyokeH 3HATh:

ApxXUTEeKTypy rpapuuecKux MpoLecCopoB;

OCHOBHBIE ITOHATHS, CBsA3aHHbIE ¢ TexHosoruein CUDA.

JloKeH yMeTh:

UCIIOJIb30BaTh cpecTBa pazpadorku mporpamm Ha CUDA;
HCIIOJIb30BATh CpeAcTBa oTIaaky u npopumiposku CUDA nporpamm.
JloyKeH BiajeTh:

METOJaMH ONTUMU3ALU aJTOPUTMOB U IIPOrPaMM [JIs1 BLIIOJIHEHUS! Ha FpapuecKuX MpoLeccopax.
JloyKeH IeMOHCTPUPOBaTh CIOCOOHOCTh M TOTOBHOCTB:

pazpadotku adppextnBHBIX CUDA nporpamm 1151 BeinosnHenust Ha GPU;
ajlanTanyy rotoBeix mporpamm mog GPU.

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

Haunaast qucnuruivHa (MOayJb) BKodeHa B pazgen "B1.B.JIB.01.02 Jucturumas (MOmysm)" OCHOBHOM MPOopecCHOHATFHON
obpazosatenbHol nporpammsl 09.03.02 "MHpopmaimoHHbie cucteMsl 1 TexHosoruu (MHbopMaIMoHHble CUCTEMbI U
TEXHOJIOTMM)" ¥ OTHOCHUTCS K AUCHUILTMHAM 110 BeiOopy yactu OITOIT BO, ¢opmupyemoli yuacTHuKamMu 00pa3oBaTesIbHbIX
OTHOILIEHUH.

OcBauBaercs Ha 3 Kypce B 5 cemecTpe.

3. O0beM aquCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
paéoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 4 3a4eTHhIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast pabota - 68 4aca(oB), B TOM umcIie JeKuun - 34 yaca(oB), npakTuueckue 3ausartus - 0 yaca(oB), 1abopaTtopHbie
paboTsl - 34 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM paboThl - ) yaca(oB).

CamocTosTenbHast padoTa - 76 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCIMIUIMHBL: 3a4€T B 5 cemecTpe.

4. Copep:xanne qQUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBe/IeHHOT0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCOB ¥ BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUIINHE (MO/IYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 1. OcHoBwl padotsl ¢ CUDA. Caoiictea GPU.
1. |[Tpocreiias nporpamma Ha CUDA. 5 12 0 0 0 12 0 26
2 Tema 2. Bextopa u marpusl Ha CUDA. Hepapxus 5 12 0 0 0 12 0 26
namsata B CUDA.
Tema 3. KoHCTaHTHasl ¥ TEKCTypHAsI IaMSTb.
3. |[lakeTs! 4j1s1 pabOTHI C BEKTOPAMU M MATPULIAMU. 5 10 0 0 0 10 0 24
MToro 34 0 0 0 34 0 76

4.2 Cogep:xkanne qUCIHUAILIHHBI (MO TyJIs1)
Tema 1. OcuoBbl pa6otnl ¢ CUDA. CroiictBa GPU. IIpocreiimas nporpamma Ha CUDA.
IIpoussogurensHOCTh 1 MapayuienusM. Dsomonus GPU. Cpasrenue apxurektypel CPU u GPU.

B nacrosimee Bpems Texnonoruio CUDA nmognepkuBaioT Takue sI3pIKY porpaMMupoBanust, Kak C/C++, Fortran u Phyton. B
nporpammy, Hanucannyio Uit CPU, MOXHO 100aBUTh JOMOMHUTENbHBIE ieMeHThl 1is1 pabotbl ¢ GPU. Kommuisitop CUDA
pabotaer kak npenporeccop. [Tocne npenBaputebHONR 00paOOTKU MCXOIHOTO KOJA BBI3BIBAETCS CTAHAAPTHBIA KOMIUISITOP U
TeHEPUPYETCs UCTIOHSEMBIA KOJI OTIENIBHO IS XOCTa U OTENIBHO IS yCTPOUCTRA.

O6bryH0 B CUDA-nporpaMmMax mpu padoTe ¢ YCTPOMCTBOM COMEPKATCS CIIEAYIONIHE TATbL:
?7 BBIIETISETCS MAMSITh IIO]] TAaHHBIE HA YCTPOMCTRE;

7 KOIUPYIOTCS TAaHHBIE U3 TIAMSITH XOCTa B MAMSATh YCTPOWCTBA;

? Ha yCTPOMCTBE BHIIONHSAIOTCS SAPA;

7 pe3yJbTaThl EPEChUIAIOTCS U3 MAMSTH YCTPOWCTBA B MaMATh XOCTa.

Tema 2. Bekropa u matrpuini Ha CUDA. Hepapxus namsitu B CUDA.

3nakomcTBo ¢ nporpammupoBanrem Ha CUDA. Hutu u 6;10ku. BeTpoeHHbIe TUITBI, BCTPOSHHbIE TTepeMeHHbIe. BbI30B siapa.
Oo6men fpaHHBIMH. OOpabOTKa OIMOOK, U3MEPEHHE BPEMEHH HCTIOTHEHHSI. ATOMapHBIE OIIEpAlUH.

B si3pike Cu (B yacTHocTH, ¥ B uasiekte CUDA C) BeKTOpBI OOBIYHO MPEACTABIIAIOTCS MACCUBAMHU, KaK MPaBUIIO,
JVMHAMMYECKMMU (TTaMSATh BBIIENISIETCS ¢ TIOMOIIIbI0 (PyHKIUH cemerictBa malloc() u ocBoOoXknaetcst BbizoBoM free(), aHaoru B
CUDA HasbiBaioTcs ¢ pedukcom cuda.

B dyHKIMY ke mepenaeTcs He caM MacCHB LEJIMKOM, a JIMIIb yKa3aTellb Ha ero Hayajo (epeMeHHast (pakTHieckn
LIEJIOYMCIIEHHOTO THUIA, pa3Mep KOTOPOTO 3aBUCHUT OT apXUTEKTYPHI (KaK MpaBwJiIo, 32 nim 64 pa3psna), copepikarias aapec
Hayajla MaccuBa). 3Hasl pa3Mep OJHOTO 3JIEMEHTA, JIETKO BEIYMCIIUTH aJIpec JIIOOOro 3IeMEeHTa T10 ero CMEIIECHHIO.

Tema 3. KoncTaHTHasA U TeKCTypHast namMsTh. [lakeTsl 1Jisi paG0THI ¢ BEKTOPaMH M MATPHUI[AMH.

[TomMrMO UCIIOIB30BaHMS pa3fesieMoil MaMsTH CYIIECTBYET ellle ABa BUIA MaMATH, KOTOpble MOKHO Hucronb3oBat B CUDA -
9TO KOHCTAHTHAs M TEKCTypHasl MaMATh. DTU BU/BI IAMATH SIBJISAIOTCS MEJICHHEe pa3/iesisieMoi, HO 3a CUeT KIUIMPOBAaHUS OHU
MPEBOCXOJIAAT MO CKOPOCTH II0OATBHYIO IAMSIT.

HpI/I paccMOTpEeHUN pa3HeHH€MOﬁ NamMATH, Mbl IIPEATNIOIArajik, 4YTO UCIIOJIb30BAHUEC TAMATU BHYTPU 0JI0Ka CHUJIBHO
JIOKAJIM30BaHO, TO €CTh UTO 6HOKy IJId €ro pa6OTbI Tpe6y€TCH JIUIIb KaKOK-TO OHp€IICH€HHI>Iﬁ Y4aCTOK MacCuBa, €CJIN Ke
JIOKAJIN30BaTh 06pameH1/Ie HE Yac€TCs, a CKOPOCTb 06paHI€HI/IH K NaMATH ABJIACTCA Y3KUM MECTOM MTPOIpaMMbl, MOKHO
HOHpO6OBaTI) HCHOJIb30BATb TCKCTYPHYIO MMAMATD.

5. lepedyeHb y4eOHO-METOAYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOI Pa60THI 00yJaOmmXxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 33/IaHUI0 U IPH METOOMYECKOM PYKOBOJCTBE MperofaBaTes, HO 6e3
€ro HeMOCPEACTBeHHOro yyactust. CamocTosTeNbHast padoTa MOAPa3IeNseTCs] Ha CAMOCTOSITENIbHYI0 paboTy Ha ayAUTOPHBIX
3aHSATHUSIX ¥ Ha BHEAYJUTOPHYIO CaMOCTOSITeNIbHYIO padoty. CaMmocTosTenpHast padoTa 00yYalonMXcs BKII0YAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHB, TaK U MTPOPadOTKY TeM (pa3JiesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITENbHOM paboThl 00yJaIOIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPABOYHYIO JIUTEPATYPY, BHIIONHSIIOT 3a1aHHUs1, HATIPABJICHHbIC HA 3aKPEeIIeHUe 3HAHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.
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Iporpamma mucimruiunsl "TexHonoruu nporpammupoBanus CUDA"; 09.03.02 "WHgopMaliMOHHbIE CUCTEMBI U TEXHOJIOTHH" .

OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBosmkckoro) deaepassHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢onze o11eHOYHBIX CPEe/ICTB COAEPKUTCS ciaeayomas HHPOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 JUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IPOLIeAYPHI OLIEHUBAHUS TS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTEpHH OIICHUBAHUS [T KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOUHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUIHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Iprtoxkenun 1 K mporpaMMe JUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXOAUMOM JJIsI 0CBOEHHS JUCIHMILIAHBI (MO XYJIs)
OcBoeHMe TUCIUILTMHBL (MOJLYJIsl) MPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHOM nTeparypsl. Jlutepatypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KOY AOroBOPOB C
HpaBOO6J’IaIlaTeHHMI/I N

- B leyaTHOM BuJe - B Hayuno# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyaioliiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHY C MPABUIIAMU 10JIb30BaHKst HayuHoi OUOIMOTEKOM.

DJIeKTPOHHBIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNIeKTpOHHBIH yHUBepcuTeT . [1pn HCronb30BaHNM MTeYaTHBIX N3aHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH MU U3 pacuera He MeHee 0,5 sk3emiuisapa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) Kak/I0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON JTUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

Nvidia CUDA Programming Guide - http://www.nvidia.ru/object/cuda_what_is_ru.html

NVidia CUDA Zone - https://developer.nvidia.com/cuda-zone

Kypc nexiwmii no CUDA - http://www.nvidia.ru/object/cuda_state_university_courses_new_ru.html
[NopTan mo mapayutenbHBIM BRIYUACIEHUM - http://parallel.ru

VuebHble MaTepuaitsl o nporpammupoBanuio Ha GPU - http://parallel.ru/gpu/education.html

9. MeToandecKne yKa3aHHA UIA 00yUJaIomMXCs M0 0CBOEHUIO JUCIHUILIAHBI (MOXyJIsT)
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

Bo Bpems nieknmii pekoMeHyeTcst KOHCIIEKTHPOBATh YTOUHSIOIIME U JOTIOJHUTENBHO pa3o0paHHble BOIPOCHI, HE
OTpaxkeHHbIe B NpeseHTanuu. Ocoboe BHUMaHUe ClefyeT yaeauTs pa3oopy npumMepoB. He cienyeT nbitaTbes
3anucaTh aOCOJIOTHO BCe, MPOITYLIEHHbI MaTepyual MOXKHO HAalTH B peKOMEHI0BaHHOI JIUTepaType 1
PEKOMEH/I0BAaHHOM OHJIAWH-Kypce. PeKoMeHyeTcst BHITOMHATh yIPaXHEHHs], 3a/JaHHbIe Ha JISKLIUY JTs
camocrosiTesibHON padoThl. [lepen ciemyromeil JeKIel nMeeT CMBICI TOBTOPUTh MaTepuaJl MpeblLyInei
Jekuun. PekomeHnyercs 3ajaBaTh MPENnoaBaTesio yTOYHSIOIHE BOIIPOCH! C LIENIBI0 YSICHEHHS TEOPETUUECKHX
TOJIOXKEHUH.

J1ab0paTOpHbIe
paboThI

CozepxaHue 1a00paTOPHBIX padOT MOCBSILIEHO U3YYEHHIO OCHOB aITOPUTMH3ALIMH BBIYMCIIMTEIBHBIX IPOLIECCOB,
M3YYEHHIO CHHTAaKCHYECKUX U CEMAHTUYECKUX KOHCTPYKIUI SI3bIKa IIPOrPaMMUPOBAHHSI BBICOKOTO YPOBHS
C/CUDA. PaccMaTpuBaioTCsl PUHITAITE TIPOTPAMMUAPOBAHUS Pa3BETBIISAIONINXCS M HIUKIMYECKHAX
BBIYHMCIIUTEIBHBIX ITPOLIECCOB, 00PaOOTKM MACCUBOB U (DaiiyIoB, HCIIOIBb30BAHUS CTPYKTYPHPOBAHHBIX THUIIOB
JaHHBIX, TOANIPOrPaMM C OCOOEHHOCTSIMH Nepejauy B HUX apameTpoB. [IpuBoasTcs pa3imyHble IpUeMbl
MIPOrpaMMHUPOBAHNUsA, B TOM YHCJIE UCIIOIB30BAaHNE yKa3aTelel U CChUUIOK, JMHAMUYECKH pacIpeieseMor
naMsTH. Bee paboTel OpUEHTHPOBAHBI HA TIPUMEHEHUSI CTPYKTYPHOTO MOAXO0Ja ¥ MOAYJIbHOCTH, TIPEJCTABIICHbI
TIPUHLIUITB pa0OTHI ¢ OUOIMOTEYHBIMU pecypcamu. B kak a0 1abopatopHoOi paboTe MPUBOJUTCS IPUMED
BBIITOJTHEHHSI TUTIOBOTO 33/IaHUs C yYETOM MpeabsBIsieMbIX TpeboBaHui. Heo6X0quMOo N3y4nTh TEOPHIO 0
3aIaHHOM TeMe, TOJIbKO TOC/IE 9TOr0 IPHUCTYNATh K JTAOOPATOPHBIM 3aJaHUSIM.

€aMoCTOsI-
TeJibHas paboTa

CopnepxkaHue cCaMOCTOSITEJIbHBIX Pa0OT IMOCBSIICHO N3YYSHUI0 OCHOB aJITOPUTMU3AIMN BHIYUCTUTEITHHBIX
TIPOIIECCOB, U3YUCHUIO CHHTAKCUIECKUX U CEMaHTHUECKUX KOHCTPYKIIMI SI3bIKA TIPOTrPAMMHUPOBAHUS BHICOKOTO
ypoBHst C/CUDA. PaccMaTpyBaroTCs IPUHITHIIBI IIPOTPAMMUPOBAHUST PA3BETBIISIONINXCS W ITUKINISCKUX
BBIUVICIIATEIIBHBIX MPOIIECCOB, 00pabOTKM MacCHBOB U (DAJIOB, UCTIONB30BAHUS CTPYKTYPHPOBAHHBIX THITOB
JIAHHBIX,, TOJIPOTPAMM C OCOOCHHOCTSIMHU TIepe/iaud B HUX TTapaMeTpoB. [IpUBOISTCS pa3iuyHbIe TPUEMBI
MIPOrpaMMHUPOBaHUsI, B TOM YHCJIE UCTIOIB30BaHNE yKa3aTesed U CChUIOK, JMHAMUYECKH pacIpe/ielsieMoi
namsTH. Bee paGoThl OpreHTHPOBaHBI Ha IIPUMEHEHHUsI CTPYKTYPHOTO TTOJIX0/IAa U MOYJIBHOCTH, TIPE/ICTABICHBI
TIPUHITMITH paOOTHI ¢ OUOJIMOTEYHBIMU PECYPCAMH.

3a4€T

ITpoBepka TEOPETUYECKUX 3HAHUI MTPOU3BOIKUTCS B BUJIE OIIPOCA IO JIIOOBIM BOITPOCAM, BXOASIIUM B IPOrpaMMy
MIepBOTro CEMECTPa U TeOpeTHYECKHI MUHIUMYM. Borpoc, kak npaBuiio, (hopMyIupyeTcst B BUIE TIPOCHObI
HaICaTh KOPOTKUH KOJI, WIUTIOCTPHUPYIOIINI TO HJIM MHOE MOHSTHE SA3bIKa MporpaMMupoBanusi. OObIYHO 3aaeTcs
OT ABYX IO MSATH BONPOcoB. CTyAEHTHI, HE COABIINE TEOPETHYECKYIO YaCTh, ABTOMATHYECKU HE JOIYCKAIOTCS K
BBIMIOJIHEHHIO TIPAKTUYECKON YacTu 3adera. K sx3ameny HeoOxoaumo 3Hath cpeay Visual Studio, ymetsb
TECTUPOBATH IIPOTPAMMBIL.

10. ITepeyensb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(OPMANMOHHBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLIecca MO TUCIMILTIHE
(Momym0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei Mporpamme JUCHHUIUIAHBI (MOYJIS).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILINHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOIecca Mo AUCIUILIHHE (MOLYJIO) BKIIIOUAET B ceOs1 CleayoIIne

KOMITOHCHTHI:

[NomemnieHust 4151 caMOCTOSTENBHON PabOThl 00YYAIOIIMXCs, YKOMIUIEKTOBAHHBIE CTIEIMATM3UPOBAHHON MeOeJbIo (CTOBI 1
CTYJbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecriedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayJUTOPUH JIJIsI KOHTAKTHOM padoTHI C MpenoAaBaresieM, YKOMILIEKTOBAHHbBIE CIIeIUAIN3U POBaHHON MeOebio (CTOJIbI

U CTYJIbsI).

KOMHI)IOTep W MIPUHTEP JIA paClICYaTKN pa3daTOYHbIX MATEPUAIIOB.

My npTUMeauiHas ayAUTOPUSL.

KommblotepHsi Kiacc.

12. CpelICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HHBAJHUIAO0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOHI/IMOCTI/I B O6pa3OBaT6HLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMY, O6J'[€I"IEIIOIJ_[I/IC
BOCIHIpuUsiTue HH(bOpMaHHH 06y‘-[aIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHNEC TUCTAHIIMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C IpenojgaBarejeM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BAaHbI 11 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPIF[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MNMpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’I MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussmMu PI'OC BO u yyeO6HbIM 1u1aHoM 1o Harpasienuio 09.03.02
"MHpopMaLMOHHbIE CUCTEMBI U TEXHOJOTUU" ¥ MPouIIio NOAroToBKY "VIH(pOopMalMOHHbIE CUCTEMBI U TEXHOJIOTUN .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.01.02 Texrnonozuu npoepammuposaruss CUDA

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noarorosku:_09.03.02 - MudhopMalMoHHble CUCTEMbL X TEXHOJIOTUU

ITpoduns noxroroBku: MHGOPMaNMOHHBIE CUCTEMbI U TEXHOJIOTUU

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Tymaxos, JI.H. Texnomnorus nporpammupoBanust CUDA: yue6Hoe nocooue / I.H. Tymaxos, II.E. Yukpun, A.A. Eropues,
C.B. T'onoycos. - Kazanb, U31-Bo Kazanckoro ynusepcureta, 2017. - 112 c. ISBN 978-5-00019-913-8) Pexum nocryna:
https://shelly kpfu.ru/e-ksu/docs/F244581044/Tekhnologiya_programmirovaniya_ CUDA.pdf

2. Inemunckuit H.B. MHoromnporieccopHblie BBIYUCIUTEIbHBIE KOMIUIEKCH. TeXHOIOr1Y MapauiebHOro MporpaMMHUPOBAaHHUS:
yue6noe nocodue / H.B. Ilnemmuckuii, U.H. Inenmuckuii. - Kazans. - Kazan. yn-t, 2018. - 80 c. Pexxum gocryna:
https://shelly kpfu.ru/e-ksu/docs/F_1562889877/mcc18a.pdf

3. I'ynun, A.B. BBeaeHue B YKCIIEHHBIE METOIBI B 3a/1a4axX U YIPaXHEHUsX: YueOHoe nocodue / A.B. ['ynun u gp. - M.:
API'AMAK-MEJIMA: UHOPA-M, 2014. - 368 c. Pesxum gocryna: http://znanium.com/bookread2.php?book=454592

lonoJHATE ILHAS JUTEpPATypa:

1. denorona, E. JI. ITpukiaaHbie uHGopMaIMoHHbIe TexHonoruu: Y yebHoe nocodue / EJI. ®enorosa, E.M. IToptHoB. - M.: ]|
$OPYM: HULL NH®PA-M, 2013. - 336 c. Pexxum poctyma: http://znanium.com/bookread.php?book=392462

2. BoesoauH, B.B. [Napaniensusie Beraucienusi: [Tocooue / B.B. Boesomun, B.B. BoeponuH. - CI16:BXB-ITetepoypr, 2015. -
603 c. Pexxum gocryna:

http://znanium.com/bookread2.php?book=940115

3. deporos, U.E. Moaenu napaienabHoro nporpamvupoBanust: [Ipaktuueckoe nocodue / ULE. ®egotor. - M.:COJIOH-TIpecc,
2017. - 392 c. Pexxum goctyna: http://znanium.com/bookread2.php?book=858609

Crpannna 8 u3 9.

KTFOHH

PCHT

VHHE AHATVTAHEC AR SHCTE

2
|
|
Em
8

imE

g



Iporpamma mucimruiunsl "TexHonoruu nporpammupoBanus CUDA"; 09.03.02 "WHgopMaliMOHHbIE CUCTEMBI U TEXHOJIOTHH" .

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.01.02 Texrnonozuu npoepammuposaruss CUDA

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noarorosku:_09.03.02 - MudhopMalvoHHbIe CUCTEMbL X TEXHOJIOTUU

ITpoduns noproroku: MHGOpPMaNMOHHBIE CUCTEMbI U TEXHOJIOTHU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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