ITporpamma muciuruiunsl “TexHonoruu nporpammuposanus CUDA"; 01.03.04 "IIpukiagHas mateMaTuka'.

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WHCTUATYT BBIYMCIUTENIBHON MAaTEMAaTHKH ¥ MH(OPMALMOHHBIX TEXHOJIOTHH

WMAPO

oy BT 15

NOONUCAHO INEKMPOHHO-UUPPOBOI NOONUCHIO

IIporpamMmma qucCHMIUIMHBI
Texnonornu nporpammupoBanust CUDA

Hanpasnenue noarorosku: 01.03.04 - IMpukiagHas MaTeMaTHKa

Ipodunes noaroroBku: IlpukiagHas MaTeMaTHKa
KBaymdukanus BblITyCKHUKA: OaKanaBp

dopma 0OydeHus: 0YHOe
SI3bIK OOyUEeHMS: PYCCKUIA
Ton Havana oOyueHus mo oOpa3oBaresibHON nporpamme: 2023

O PAEKTPOHHBIH
Bil YHUBEPCHTET

LIMOHHD AHANATAHE TR SATTEMA Kb



ITporpamma muciuruiunsl “TexHonoruu nporpammuposanus CUDA"; 01.03.04 "IIpukiagHas mateMaTuka'.

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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[porpamMmy IUCIMIUIMHBI pa3padoTai(a)(1): 3aMecTUTeNb JUPEKTopa 1o Hay4uHoi AesitensHoctd Tymakos [I.H. (Iupektopat
Nucturyra BM u UT, IHCTUTYT BBIYUCIUTENBHON MaTeMAaTUKU U MH(POPMAIIMOHHBIX TexHoJoruil), Dmitri. Tumakov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
IK-8 Pa3paboTka 1 oTIajiKa MporpaMMHOTo KOJa, MpoBepKa paboTOCIOCOOHOCTH U pehaK TOPUHT

KOJa MPOrPaMMHOIO OOecIeYeHU s

ITK-9 MHTerpanysa nporpaMMHBIX MOJYJIEN 1 KOMIIOHEHT ¥ Bepr(HKaLs BBITyCKOB IPOrPaMMHOTO
MpPOIYyKTa, MPOEKTHPOBAHNE IPOrPAMMHOTO 0OeCTIeYeH

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):

IoyokeH 3HATh:

ApXUTEeKTYpy rpapuUecKux MpoLecCOpOB;

OCHOBHBIE ITOHATHS, CBsA3aHHbIE ¢ TexHostoruein CUDA.

JloKkeH yMeTh:

UCIIOJIb30BaTh cpecTBa pazpadorku mporpamm Ha CUDA;
HCIIOJIb30BATh CpeAcTBa oTIaaky u npodumposku CUDA nporpamm.
JloyKeH BiaeTh:

METOJaMH ONTUMU3ALMU aJTTOPUTMOB U IIPOrPaMM /151 BBIIOJIHEHUS! Ha FpapiuecKuX MpoLeccopax.
JloyKeH IeMOHCTPUPOBAaTh CIOCOOHOCTh ¥ TOTOBHOCTB:

pazpadotku 3¢ pextnBHBIX CUDA nporpamm 111 BeinonHenust Ha GPU;
ajlanTanmy rotoBeix mporpamm mog GPU.

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

Hauaast qucruruivHa (MOayJb) BKoveHa B pazgen "B1.B.JIB.06.01 Jucturumas (MOmysm)" OCHOBHOM MPOodecCHOHATFHON
obpazosarenbroi nporpammsel 01.03.04 "Tlpuknagnas matemaruka (ITpukiaaHas MaTeMarika)”" ¥ OTHOCUTCS K TUCIAIUTMHAM
o Bbibopy uactu OITOIT BO, hopmupyemoit yuacTHUKaMu 0Opa30BaTeIbHbIX OTHOILIEHHH.

OcBauBaercs Ha 4 Kypce B 7 cemMecTpe.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcs ¢ npemnogasareieM (10 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padéoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTaBJIsAET 6 3a4eTHHIX(bie) enuHuIl(bl) Ha 216 vaca(oB).

KonraktHast pabota - 72 vaca(oB), B ToM umcie Jekuun - 0 yaca(oB), mpakrudeckue 3aHsaTus - 0 gaca(oB), 1aGopaTopHbie
paboTsl - 72 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboThl - ) yaca(oB).

CamocrosrenbHas padota - 108 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).
dopma MPOMeKYTOUHOTO KOHTPOJISI JUCHIUIUIMHBL: 9K3aMeH B 7 ceMecTpe.

4. Conep:xanne qQUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBe/IeHHOT'0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON Pa6OThHI 0 AV CHHUILINHE (MO/IYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
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
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
Tema 1. OcHoBs padotsl ¢ CUDA. Cpoiictea GPU.
1. [[Ipocreiimas nporpamma Ha CUDA. 7 0 0 0 0 22 0 30
7 Tema 2. Bextopa u matpuiisl Ha CUDA. Uepapxus 7 0 0 0 0 24 0 4
namsata B CUDA.
4.2 (Tovie p:laeie A eAREURSHET Y FFOUEyIBN ATh.
13eNHaiEeB’&ﬂﬂ%ﬁ?ﬁ%ﬁ’b?.ﬁeﬁ?ﬂw&@ﬁ?ﬂ@{@%ﬁpu. HZ)O( reiithas nponaMMa fla cypa? 26 0 36
L LY Falsl fdVal ralnimi LD L
llljk ISBUOVITCUIIBHOUTD T llalJaJlJlCJll/lJM. BUTIoOy-A IJT U \/Pabl'l 151719 aPA lCl\lleDl CTr O m3anguo,
B uildronaiee Bpemst texronormio CUDA nonnepxusaiof Takue s36@u npjorpdMvuposamst, kak O/C++, Fdran ju Phgton.|B 108
nparpamMMy, HAMUCAHHYIO IS CPII_MQxHO 000aBUTE AONOIHUIe IEHEE AleMeHTE 1 pﬂﬁ(ﬂ w1 ¢ GPU IKommun rop CUDA

paboraer Kak npernpoueccop. [locne npeaBapuTeIbHONR 00padOTKU HCXOJHOTO KO BBI3BIBACTCS CTAHIAPTHBIN KOMIWIIATOP U
TeHEepUpYyETCsl UCMIOHAEMBIN KOJI OTAEIBHO ISl XOCTa U OTAEbHO ISl YCTPOMCTBA.

O6bryH0 B CUDA-nporpaMmMax mpu padoTe ¢ YCTPOMCTBOM COMEPKATCS CIIEAYIONIHE TATbL:

?7 BBIIETISETCS MAMSITh IIO]] TAaHHBIE HA YCTPOMCTRE;

? KOIMMPYIOTCA AAHHBIE U3 MMaMATH XOCTa B IAMATb YCTPOﬁCTBa;

? Ha yCTPOMCTBE BHIIONHSAIOTCS SAPA;

? PE3YJIbTATHI NIEPECHUIAIOTCA U3 NaMATH yCTpOﬁCTBa B IIaMATb 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

HOHpOGOBaTL 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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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

naboparopusle | ConepikaHue 1a00OPaTOPHBIX PaOOT HOCBAIIEHO U3y4YEHUI0 OCHOB aJITOPUTMU3ALIUY BEIYUCIUTENBHBIX IPOLIECCOB,

padoThI M3y4YEeHHIO CHHTAKCHUYECKUX U CEMAaHTUYECKUX KOHCTPYKIMIA sI3bIKa IIPOrpaMMUPOBAHHMSI BBICOKOTO YPOBHS
C/CUDA. PaccmaTpuBaroTCsl IPUHLUIL TIPOrPaMMUAPOBAHUS Pa3BETBIIAIOIINXCA U LIUKIMYECKUX
BBIYMCJIMTEIbHBIX MIPOLIECCOB, 0OPaOOTKHM MacCUBOB U (DAIJIOB, UCTIOIBb30BaHUSI CTPYKTYpPUPOBAHHBIX TUIIOB
JAHHBIX, TOAIIPOrpaMM C OCOOEHHOCTSIMU Tepejaud B HUX napameTpoB. [IpuBoasTcs pa3imyHble MpUeMbl
[IPOrpaMMHUPOBAHMUS, B TOM YHCIIE UCIIOIb30BaHUE YKa3aTesei 1 CChUIOK, IMHAMUYECKH paclpeenseMon
namsTi. Bee paboThl OpUEHTHPOBaHBI HA IPUMEHEHHsI CTPYKTYPHOTO MOAX0Ja ¥ MOAYJIbHOCTH, TIPEJCTaBIIEHbI
TIPUHLIUITB pabOTHl ¢ GMOIMOTEYHBIMU pecypcaMu. B kakgo#i 1abopaTopHO paboTe MPUBOJUTCS IPUMED
BBITIOJIHEHVSI THUTIOBOT'O 33/IaHHS C YYETOM IpebsBIIsIeMbIX TpeOoBaHMid. Heo6X0o1MMo U3yunTh TEOPHIO 110
3a/1aHHOI TeMe, TOJIbKO II0C/Ie ITOrO IPUCTYIATh K JTa00PATOPHBIM 3aJaHUSM.

CaMOCTOSI- CozepxaHue caMOCTOSATEBbHBIX pabOT MOCBSAIIEHO N3YYEHHIO OCHOB AJITOPUTMH3AIMH BHIYUCIUTEIBHBIX
TeJIbHas paboTa | MPOLECCOB, U3YYSHMIO CHHTAKCHYECKMX M CEMAHTHUYECKMX KOHCTPYKUMIA A3bIKA IIPOrPaMMHUPOBAHUS BEICOKOTO
ypoBHst C/CUDA. PaccmaTprBaioTCs IPUHITHII IIPOTPAMMMPOBAHUST PA3BETBIISIOMINXCS M IIUKINIECKUX
BBIYHMCIIUTEIBHBIX TPOLIECCOB, 00Pa0OTKM MaCCUBOB U (DaiiyIoB, HCIIOIBb30BAHUS CTPYKTYPHPOBAHHBIX THUIIOB
JaHHBIX, TOANIPOrPaMM € OCOOEHHOCTSIMH Nepejauy B HUX apamMeTpoB. [IprBoasTCs pa3imyHble IpUeMbl
MIPOrpaMMHUPOBAHNUs, B TOM YHCJIE UCIIOIB30BAaHNE yKa3aTelel U CChUUIOK, JMHAMUYECKH pacipeieseMon
naMsTi. Bee paboTel OpUEHTHPOBAHBI HA TIPUMEHEHUSI CTPYKTYPHOTO MOAX0Ja ¥ MOAYJIbHOCTH, TIPEJCTABIICHbI
TIPUHLIUITBL PA0OTHI ¢ OUOIMOTEUHBIMU PECYPCAMHU.

9K3aMeH IIpoBepka TeopeTHUecKMX 3HAHUH ITPOU3BOUTCS B BUJE OITpOCa MO JII0OBIM BOITPOCaM, BXOASIIMM B IPOrpaMMy
TIEpBOTO CEMeCTpa U TEOPETUIECKUi MUHUMYM. Boripoc, Kak mpaBuiio, (popMyupyeTcst B BUIIE POChObI
HarucaTh Ha JIUCTe OyMaru KOpoTKui (2-5 cTpok) Koj, WUTIOCTPUPYIOIIUIA TO WIIM WHOE TIOHSITHE SI3bIKa
nporpaMMupoBanusi. OOBIYHO 3a/1a€TCsI OT JBYX JIO MSATH BOITpocoB. CTyAEHTHI, He CIaBIINeE TEOPETHUECKYIO
YacTh, aBTOMAaTUYECKH HE JIOMYCKAIOTCSI K BHITIOJIHEHHIO TIPAKTUYECKOH YacTy 3a4eTa. K sk3ameHy He0OX0IMMO
3HatTh cpeay Visual Studio, ymeTs TeCTUPOBATh MPOTPAMMBI.

10. IIepeyeHs H( OPMALMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 Mpoecca
10 JUCIHILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX ITPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiecca 10 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITpEe/ICTaBIIeH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[EeCTBJIEHUSI 00Pa30BaTEJILHOTO
npounecca no JUCHAILINHE (MOIYJII0)

MarepraibHO-TEXHHUECKOE 00ecrieueHre 00pa3oBaTeIbHOTO TPOIIECCa TT0 JUCIUILTAHE (MOIYJTO) BKIIIOUAET B ceOs CIIeqyIONIne
KOMITIOHEHTHI:

[NomereHust 1J1s1 CaMOCTOSITEIbHOM paboThl 00YYaIOIIMXCsl, YKOMIUIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHO!N TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHus1 K ceTd "MHTepHeT" u obecrieyeHreM JocTyra
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueGHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

Komnborep 1 npuHTEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.
MynbTUMeINIHHAS 8y IUTOPHSL.
KommnbloTepHBIit KJtacc.

12. CpeacrBa aganranuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

[pu HEOOXOMMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIIeYIOIIe METO/Ibl U TEXHOJIOTUH, O0JIervyaroiime
BOCIIpHSITHE MH(DOPMALIK 00YYAIOIIMMKCS MHBAIMAAMHU U JIUI[AMH C OTPAaHUYEHHBIMUA BO3MOKXHOCTSIMH 37I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TS Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHMe KOHTEHTA, KOTOPBI MOXKHO NPECTABUTh B PA3IMYHBIX BUAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHMUs TEKCTa M M300pakeHunii O6e3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUaTYPBI;

- CO3JaHueC BO3MOXKHOCTEN JJ1A 06yqa101ul/1xc;1 BOCIIPUHUMATL OJHY U Ty K€ I/IH(l)OpMaL[I/IIO M3 Ppa3HbIX UICTOYHHUKOB - HAlIpUMEP,
Tak, YTOOBI JiMa ¢ HapylmI€eHUAMM ClIyXa 1oJIydain I/IHq)OpMaL[I/IIO BU3YaJIbHO, C HAPYIICHUAMU 3PEHUA - AyTUAJIBHO;

SAEKTPOHHBH
Crpauuna 6 u3 9. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



ITporpamma muciuruiunsl “TexHonoruu nporpammuposanus CUDA"; 01.03.04 "IIpukiagHas mateMaTuka'.

- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBUM ¢ TpedoBaHusiMu PI'OC BO u yyeOHbIM 1U1aHOM 110 HarpaBienuio 01.03.04
"TlpukiaagHas MaTemMaTuka" u npoduimo noarotoBku "IIpuknaaHas MaTeMaTHka'.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]1B.06.01 Texrnonozuu npoepammuposaruss CUDA

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

Hanpasnenue nogrorosku: 01.03.04 - IpukiagHasi MaTeMaTuka

IIpocuis noaroroBku: IlpukiagHas MaTeMaTHKa
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus1 o odpa3oBaresbHOM nporpamme: 2023

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
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]1B.06.01 Texrnonozuu npoepammuposaruss CUDA

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

Hanpasnenue nogrorosku: 01.03.04 - IpukiagHasi MaTeMaTuka

IIpocuis noaroroBku: IlpukiagHas MaTeMaTHKa
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyuenusi Mo oOpa3oBartesibHOM nporpamme: 2023

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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