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IIporpamma muciuruiuHbl "CoBpeMeHHbIE BEICOKOIIPOU3BOIUTEILHBIE BEIYUCIUTEILHBIE CUCTEMBI U ccTeMHOe IporpamMuposanue’; 03.03.03
"Pagnodusuka”.

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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IIporpamma muciuruiuHbl "CoBpeMeHHbIE BEICOKOIIPOU3BOIUTEILHBIE BEIYUCIUTEILHBIE CUCTEMBI U ccTeMHOe IporpamMuposanue’; 03.03.03
"Pagnodusuka”.

[porpammy muctmIuiHbl paspadorai(a)(u): npodeccop, a.H. (podeccop) Xyroposa O.I". (Kadenpa pagnoactpoHomumy,
Beicmias mkosa kubepu3nueckux CUCTeEM M MPUKJIAIHOM anekTponnkn), Olga.Khutorova@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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CIIOCOOHOCTBIO MOHUMATD TIPUHIIUIIBL pAOOTHI M METO/Ibl SKCIUTyaTallui COBPEMEHHOM

PAIMO3IEKTPOHHOM M ONTHYECKOM armapatypsl ¥ 000py10BaHHs

TIK-2 CIIOCOOHOCTBIO UCIIOB30BaTh OCHOBHBIE METOIBI PAHO(U3NICCKUX U3MEPEHUT

OO6yyarnmuiics, OCBOUBIINI JUCHUTUTAHY (MOJIYJIb):
IoyokeH 3HATh:

3HATh: BO3MOKHOCTH BBICOKOIIPOU3BOJUTEIbHBIX BBIYUCIUTEIIbHBIX CUCTEM, IPUHIMUIIBI KX pa6OTbl; IMOCTAaHOBKY npo6neM
MOJCIMPOBAHHUA CIIOKHBIX CUCTEM

JloKeH yMeTh:

UCTIOJIb30BaTh BBICOKOIPON3BOIUTENbHbBIEC BRIUMCIUTENbHBIE CUCTEMBI 11 PELIeHHs 3a/1a4 TPOheCCHOHATBHOM
JesITeIbHOCTU ;UIIPUMEHSITh METO Il aHAIN3a OOJIBIIMX JIAHHBIX HA MPAKTHUKE
JlomxeH Bl1afeTh:

HaBbIKaMH p€aIn3allii METOAOB MAapaIJIEJIbHOIO MPOrpaMMUPOBAHUS ITPU PEIICHUUA 3ada4 pa,HI/IO(i)I/BI/IKI/I; METOdaMU
aHaJ/IN3a SKCINIEPUMEHTAJIbHBIX U MOJEJIbHbIX. JTdHHBIX, UCIIOJIb3Yd COBPEMCHHbLIC III/I(i)pOBI)Ie TEXHOJIOTH

2. Mecto guctumumabl (MoayJist) B ctpykrype OIIOII BO

Hannaast qucrmruiHa (MOIyb) BKMoYeHa B paszaen "B1.B.JIB.16.02 Jucturumabt (Momym)" OCHOBHOM MpodecCHOHATEHON
oOpazosarenbHON porpammsl 03.03.03 "Pagnodmsuka (MHbopMalmoHHbIe MpoLecchl M KNOeppu3nIecKre CUCTeMbI)" 1
OTHOCHTCS K JUCLMIUTHAM 1o BbiGopy yactu OITOIT BO, ¢opmupyeMoii yuacTHUKAMU 00pa30BaTEIbHBIX OTHOIICHHU.

OcBauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O6'bemM qUCHHMILIHHBI (MOYJIsI) B 3a4€THBIX €JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€HHbIX HA
KOHTAKTHYIO PadoTy 00y4awImuxcs ¢ npemnogasareemM (10 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYIO
padoTy o0yJaromuxcs

OO01mas TpyJOeMKOCTh AUCHUILIMHBL COCTaBIIsIeT 4 3a4eTHbIX (bie) enuHuLl(bl) Ha 144 yaca(oB).

KonrakTtHas padora - 56 yaca(oB), B TOM UHCIIE JISKITHH - 28 yaca(oB), mpakTHdecKue 3aHAaTus - 0 yaca(oB), 1a00paTOpHBIE
padoTsl - 28 yaca(oB), KOHTPOJIb CAMOCTOSITENLHON paboThl - 0 yaca(oB).

CamocrositesibHast pabota - 34 yaca(oB).
KouTposnsb (3auét / x3amen) - 54 yaca(oB).
dopma poMexyTOUHOrO KOHTPOJIS JUCHIMILIMHBL: 9K3aMeH B 8 cemecTpe.
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buasl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYJ0EMKOCTb (B 4acax) cTOs-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
Tema 1. BBegeHue. BEICOKOTIPOU3BOUTENbHbIC
BBIYKC/IUTESIbHBIE CUCTEMBI B 33/1a4aX
1. s 8 4 0 0 0 0 0 6
pagroU3UKH.
Tema 2. ApXUTEKTypa COBPEMEHHbIX
2. [MHOronpouecCOPHBIX BHIUUCIUTEIBHBIX CUCTEM. 8 8 0 0 0 0 0 8
Tema 3. IIporpamMmHast opraHu3aus
3. |BBICOKOITPOM3BOAUTEIBHBIX BRIYMCIUTENBHBIX 8 16 0 0 0 28 0 20
CHCTEM.
MToro 28 0 0 0 28 0 34

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. BBeieHne. BLICOKONPOU3BOAUTENbHbIE BHIYHCINTENbHbIE CHCTEMBI B 3a1a4aX paanoPu3uKm.

BBGHCHI/IG. BBICOKOHPOI/BBOHI/ITCIII)HLIC BBIYKCJIUTEIILHBIE CUCTEMBI K 00JIACTH UX NPUMEHEHUA. HpOI/I3BOILI/ITeJ'II)HOCTb
BBIYHUCJINTCJIbBHBIX CUCTEM. HCJ'[I/I 1 Ha3HAa4Y€HUE Kypca

OcHoBHbIE pa3/iesnsl Kypca. Metoandeckrue peKOMeHIaluy 10 U3y4YeHHIo Kypca
O630p ymreparypsl. KpaTkast icTOpusi KOMITBIOTEPHBIX TexHOJOrMiA. [Ipon3BonuTebHOCTS cyniepkomibiorepoB. TOP 500.

Tema 2. ApXxuTeKTypa COBpeMEeHHBIX MHOTOIIPOIIe CCOPHBIX BHIYUCJIUTEIbHBIX CHCTEM.

ApPXUTEKTYpa COBPEMEHHBIX MHOTOMPOIECCOPHBIX BHIUMCIUTENBHBIX cUcTeM. OCOOEHHOCTH APXUTEKTYPBI [UIs1 YBEIMUYCHUSI
MPOU3BOUTENHHOCTH KOMITbIOTEpOB. Kiaccudukanyu BorauciutenbHbix crctem Onubna. Kinaccudukay BelYUCIUTEIbHBIX
CHCTEM [0 TUITY PACTIPE/IE/ieHUsI TamMsITU. Pacripe/iesieHHbIe CUCTEMBI M TPU/I-TEXHOJIOT UK. BBIYKCIEHUS HA BUIEOKAPTAX.
Texnonorus Cuda/

Tema 3. HpOI‘paMMHaH OpraHu3anusa BbICOKONMPOU3BOAUTECJIbHBIX BBIYUCIUTECJIbHbIX CHCTEM.

OcoOeHHOCTH IIPOrPaMMHPOBAHH S MAPAJUIENIbHBIX BEIYMCIeHHMA. Moyieu BeIYMCIIeHUI U pecypesl apanesuisma. [Tokazarenn
3(hdeKTUBHOCTU NapaslIeIbHOTO aIrOpUTMa. 3aKOHBI AMJasia

Sransl pa3padOTKM MapalyIeNbHOTo aaroputMa. IIporpaMMHBIA ypOBEHb OpraHM3alliN MTaPAJIJIEIbHBIX BBIUYMCICHUH.
Jexomnosunus (TpuBHaIbHAS, (PYHKIMOHATIBHAS, TT0 AaHHBIM). [InaHrpoBaHHE KOMMYHUKAIWH.

IpakTika MporpaMMHUpOBaHUS C UCIIONB30BAHUEM COBPEMEHHBIX OnonmoTek Ha npumepe OpenMP. Monesns
nporpammupoBanus U Tepmunosnorus OpenMP. [lupexktrBsl 1 OcHoBHBIE (pyHKIIMK OpenMP.

HupexTtrssl mpenporeccopa. Pynkunn OpenMP. Ilepemennsie okpysxkenus. O0mas u pasjesnseMast HaMsTh.
Msuoronorounocts. Padota ¢ nukramu. CuHXpoHH3anus MotokoB. OLeHKa BpeMEHHON CIIOKHOCTH.

5. IlepeyeHb yueOHO-METOUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yJalomuXCcs Mo
JUCHUNIIHE (MOLYJII0)

CamocrosTesbHas padoTa 00y4alOIIMXCsl BBIIOIHAESTCS MO 33AaHUI0 U IPH METOOUYECKOM PYKOBOACTBE NperofaBaTess, Ho 6e3
€ro HeloCPeACTBeHHOro yyactust. CamocTosiTeNbHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSTEbHYI0 pa0oTy Ha ayANTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSTENNbHYIO paboTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zieioB) JUCHUILIMHBL, TaK U TPOPadOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHON paboThl. Bo BpeMs camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHMU, HalIpaBJIeHHbIE Ha 3aKpeTIeHNe 3HaHNI 1 OTPaOOTKY YMEHHI 1 HAaBBIKOB,
rOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTLIMHE.

OpraHuzanys CaMOCTOSITENIbHON padoThl 0OyYaIOIINXCs perJIaMeHTHPYETCsl HOPMaTUBHBIMH JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JIMTEpPaTypOl 1 3JIeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECypCaMu, BKITIOYAST:
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa
Google Colab - https://colab.research.google.com/

Peittunr cynepkommnbiotrepoB - TOPS500 - http://www.top500.org/

CalT O MapaJUIeTbHBIX TEXHONMOTUAX - http://www.parallel.ru/

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO TYJII0)

q)OH,H OLICHOYHBIX CPEACTB IO JUCHUILIMHE (MOIIyJIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. q)OH,H OLICHOYHBIX CPEACTB BKIIOYACT OLUECHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu.

B donge oLeHOUYHBIX CPEACTB COAEPKUTCA Cleaylolas MHpopMaLus:

- COOTBETCTBME KOMIIETEHLIUH [IaHUPYEMbIM pe3yJibTaTaM 00ydeHuUs M0 JUCLUIUIUHE (MOLYJIO);

- KpUTEPHUH OLIeHNBaHKs C(hOPMUPOBAHHOCTY KOMIIETEHLINIA;

- MeXaHu3M (POpMUPOBAHMS OLEHKY I10 AUCLUILIMHE (MOJYJLO);

- OIIMCAHKE NOPsAIKA TPUMEHEHUSA U ITPOLEAYPHl OLIEHUBAHUSA UL KaK0r0 OLEHOUHOTIO CPEeJCTBa;
- KpUTEPUHU OLIEHUBAHUA JUI KaXJIOro OLEHOYHOIO CPeICTBa;

- cofiepXkaHue OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIC K ISHCTBUSIM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yJbTaTaM, 3aIaHUs Pa3INnYHbIX THUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/II[O)KEHI/II/I 1x nporpaMmme JUCHUITIAHBI (MO,HyJ'IIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS AU CIUILINHBI (MO XYJIs)
OcBoeHue TUCIUIUTHBL (MOJIYJIsl) MPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOM y4eOHOoM nTeparypsl. Jlutepatypa
MOXKET OBbITh JIOCTYIHA 0OYYAIOIIMMCSI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’IaIlaTeH$IMI/I N

- B leyaTHOM Bu/e - B Hayunow 6ubnuoreke um. H.U. Jlo6aueBckoro. OOy4aiomrecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHM C MPABUIIAMU T10J1b30BaHKst HayuHoi GUOINOTEKOM.

DJIeKTPOHHBIE U3aHUSI JOCTYITHbI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DiIeKTpOHHBIA yHUBepcuTeT' . [Ipn HCronb30BaHNM TEYaTHBIX U3AaHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILIGKTOBaH UMK U3 pacuera He MeHee 0,5 sk3emruisapa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM MTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMTEpaTyphl, HEOOXOIUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJICKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii Onbmroreku KOVY.

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

Experimental Parallel Algorithmics - http://www.umiacs.umd.edu/research/EXPAR/
Jlextms knactepsl 1 MPI - https://www.youtube.com/watch?v=LNw6dbCQrEE
Peittunr cynepkommnbiorepoB CHI - http://top50.supercomputers.ru/

Petitunr cynepkommbiorepoB TOPS500 - http://www.top500.org/

CallT 0 mapasulebHbIX TEXHOJOTUsX - http://www.parallel.ru/
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9. MeToandecKne yKa3aHHS VIS 00yJAIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

TesbHas padoTa

Bug paéor MeToanueckne peKoMeHAAIIH

JeKLWH Tur 3aHATHSI: O3HAKOMJICHHE C HOBBIM MATEPUATIOM.
dopma 3aHsTHS: JEKLKs B ayauTopun. [lepen ekumeit peKOMeHLyeTCs IpeiBapuTeIbHO O3HAKOMHTBCS C
MPOrpaMMOi Kypca, peKOMEHI0BAHHBIMU MCTOYHHKAMH, KOHCIIEKTUPOBAHHUE PEKOMEH/IOBAaHHBIX HCTOYHHKOB C
Le/IbIO BbI/IeJIeHHs] OCHOBHOM Lienu JieKuuu. Ha Jlekuun pekoMeHayeTcsi KpaTknil KOHCIIEKT OCHOBHBIX MOMEHTOB,
aKTHBHasl paboTa 1 00CYKACHHE CIIOPHBIX BOIIPOCOB C MPEIOABATENEM.

nabopatopHsle | 115 NpOBEpKH MPOHAEHHBIX TeM CTyJEeHTaM IPEeAIaraeTcs BEIIOIHUTD Psif 1a0opaTopHble padoT IIPaKTUYECKOTO

paboThl coneprxkanus. Heo6X0MMO U3yunuTh METOMYECKHE YKA3aHUS K JJAOOPaTOPHBIM paboTaM, BHIIIOJIHUTb BCe
YKa3aHHbIC 3a/1laHUA. le/l BBITTOJITHCHUHN pa60T CTYAEHT MOXKET IOJIb30BATbCA CBOMMU 3aIlIUCAMU I10 KYypCy U
JOTIOTHUTEIBHOM JuTepaTypoil. OTdeT 1o padote o0cyxaaeTcs ¢ MpernojaBareeM.

camocTosl- | OCHOBHBIMY BHIaMH CAMOCTOSITEJIBHO! PabOTBI SIBJISIOTCS:

1) npenBapuTebHas HOArOTOBKA K ayJUTOPHBIM 3aHATHAM. Takas MoAroToBKa MpeanoiaraeT u3y4eHne yueOHon
IIPOrpaMMBl, YCTAaHOBJIEHHE CBSI3H C paHee MOJTyUeHHbIMHI 3HAaHUSIMH, BblIEIeHHEe HanOoJiee 3HAUYNMBIX 1
aKTyaJbHBIX TIPOOJIEM, Ha M3YyYEHUH KOTOPBIX ClIe/lyeT 0OpaTUTh 0c000€ BHUMAHKE U JIp.;

2) caMOCTOsITeNNbHAS paboTa P OCMBICIICHUH y4eOHOM MH(pOpMAaLK, COOOIaeMON MPEernoaaBaTeseM, ee
000011IeHre 1 KpaTKasl 3alKCh, a TAKXKE CBOEBPEMEHHAsI I0PadOTKA KOHCIIEKTOB JIEKLIMI;

3) nox6op, U3ydyeHue, aHAU3 U P HEOOXOAMMOCTH - KOHCIIEKTHPOBAHHUE PEKOMEHIOBAHHBIX UCTOYHHUKOB T10
y4eOHbIM JUCIMIUIMHAM;

4) BbISICHEHNE HanOoJIee CIIOKHBIX, HEMIOHATHBIX BOIIPOCOB M MX YTOYHEHHE BO BPEMsI KOHCYJIbTALINIA;

5) MOAroTOBKa K KOHTPOJIbHBIM 3aHSTHSM, 3a4eTaMm;

6) BBHINOJTHEHHUE CTIENMaJIbHBIX YUEOHBIX 3aJaHNM, TPElyCMOTPEHHBIX YUYEOHO! IPOrpaMMOii;

9K3aMCH

ITpyu noaroToBKe CTYAEHT JOJDKEH MPaBUIIBHO U PALIMOHATIBHO PACIUIAaHMPOBATh CBOE BpPeMsl, YTOObI YCIIETh
Ka4eCTBEHHO U Ha BHICOKOM YPOBHE IOATOTOBUTHCS K OTBETaM I10 BceM BorpocaM. Bo BpeMs MoroToBku
CTY[IeHTBI TAK)Ke CUCTEMATU3UPYIOT 3HAHU, KOTOpbIe OHU PHOOPESIH MY N3YYeHUH pa3fesoB Kypcea. [Ipu
MO/IFOTOBKE CJIEAYET U3YUUTh MPeaJIaracMylo JUTepaTypy, KOHCIEKThI JEKI1iA, 03HAKOMUTBCS C BOIIPOCAMH.
BakHO MOMHUTB, YTO PeKOMEHyeMble yUeOHUKH U CIelMalIbHasl IMTepaTypa py N3y4eHNUH Kypca, UMEeIoTCs B
PEKOMEH/IOBAHHOM CIIMCKE JIMTepaTyphl B paboyeil mporpaMme 1o JaHHOMY Kypcy.

10. ITepeyens nH(G OPMAIUOHHBIX TEXHOJIOTHII, HCIOJb3yEMBIX PH 0CYIIECTBJIEHAN 00Pa30BaTeJLHOTO MPoIecca
1o TUCHUILTIHE (MOIYJI0), BKJIKYAs NepedeHb MPOrpaMMHOTo o0ecrnedeHnst 1 HH(POPMANMOHHBIX CIIPAaBOYHBIX
cucreM (MpH HEOOXO0MMOCTH)

[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTHH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOoIecca Mo JUCIUIUIIHE
(Momym0), BKJTI0Yast IepedeHb MporpaMMHOro odecrieueHus: 1 MH(MOPMAILIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei mporpamme JUCHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOH 0a3bl, HEOOXO0AMOT JJIsI OCYIIECTBJIEHHS 00Pa30BaTeJLHOTO
npouecca no AUCHUIInHe (MOIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘-ICCKOC obecrieueHue 06pa30BaTem>H0ro mponecca 1no AMCuuIinHe (MO)Iy.TIIO) BKJIIOYAET B ceOs cilenymomue

KOMIIOHCHTHI:

INomereHust 47151 CAMOCTOSTENIBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOIBI 1
CTyJIbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTd "VIHTepHeT" n obecnieueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhylo cpeny KOV.

YueOHble ayATOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpernoiaBaTesieM, YKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI

U CTYJIbS).

KomrmbioTep 1 IprHTEp AJIS paciedaTKy pa3gaTOYHbIX MaTepUasioB.

MynsTMeaniiHas ayAUTOPHUS.

12. CpencrBa aganranuy mpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUJaomuxcsa HHBAJIMI0B 1 JIHIL ¢
OrpaHHYeHHBLIMH BO3MOJKHOCTSIMHU 3I0POBbSI

HpI/I HeO6XOIlI/IMOCTI/I B 06pa30BaTCHLHOM MpoHeCCe MPUMEHAIOTCA CIICAYIOIUE METOAbl U TEXHOJIOIHH, 06)'[61"‘1&101].{1/16
BOCITPUATHE I/IHCI)OpMaI_[I/II/I OGy‘laIOI_HI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'paHUYECHHBIMU BO3MOKHOCTAMUA 3J0POBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTEPHATHBHBIC
(bopmbl, yIOOHBIE 1JTsI PA3IMYHBIX MTOJIb30BATECH;

Crpannua 6 u3 9.

SAEKTPOHHB H
Bl YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITa6I/IpOBaHI/IH TEKCTa U H306pa)l(eHHfI 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCH WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBetcTBum ¢ TpedoBaHusiMu PT'OC BO u yue6HbIM ruianoM no Harpasienuio 03.03.03
"Panrodusmka” u npodusto noaroropku "VHGOpMalMoHHbIe MpoLecCchl 1 Kubepduznieckue cuctemMsl .

SAEKTPOHHBH
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Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B./B.16.02 Cospementible 6b1COKONPOU3BOOUMENbHBLE
BbIUUCAUMENbHBIE CUCINEMbL U CUCTHEMHOE NPOZPAMMUPOBAHUE

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka
[podunb noxroroskn: MudopManmoHHsle npoliecchl 1 Kubepdu3nieckre CUCTEMb

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. Xyroposa O.I'. OcHoBHI pa6oTsl ¢ 6ubmotekoit OpenMP : yyeGHO-MeToxmueckoe nocodue / Xyroposa O.I'. - KazaHb:
Kazan. yu-1., 2022. - 26 c. - Tekcr : anekrponHsiid. - URL:

https://dspace. kpfu.ru/xmlui/bitstream/handle/net/173282/F_Khutorova_OpenMP_1.pdf ?sequence=-1 (nara obparueHus:
05.05.2022). - Pexum gocTymna: OTKpPBITHIH.

2. Xyropoa O.I". OcHoBbI paboThl ¢ 6udorekoit MPI. YueGHo-MeToquueckoe nmocodue / Xyroposa O.I'. - Kazans: Kazan.
YH-T., 2022. - 32 c. - Tekcr : anexTpoHHbIi. - URL:
https://dspace.kpfu.ru/xmlui/bitstream/handle/net/173281/Khutorova_MPI_1.pdf?sequence=-1 (nata obpamenusi:
05.05.2022). - Pexum gocTyna: OTKpPBITHIH.

3. ®eporos, U. E. [MapayuensHoe nporpamMmmupoBanre. MoJesu U pueMsl : npaktideckoe nocooue / M. E. denotos. -
Mocksa : COJIOH-IIpecc, 2020. - 390 c. - (Cepus 'Budmmoreka npodeccuonana'). - ISBN 978-5-91359-222-4. - Tekcr :
anekTpoHHsIil. - URL: https://znanium.com/catalog/product/1858781 (mara o6paruenus: 05.05.2022). - Pexum nocrymna: mno
TIOATIHCKE.

JomnmoJHUTEIbLHAS IUTEpATypa:

1. Ky3pmuy, P.J1. BeraucimresnbHble CHCTEMBI, CETH M TeJIEKOMMYHMKau: yueOHoe rnocodue / P.U. Ky3spmuy, A H. Ilymkos,
JL.H. Kopmauesa. - KpacHosipck: Cub6. denep. yH-T, 2018. - 120 c. - TekcT: amekTpoHHbIA. - Tekct: anekTpoHHsi. - URL:
http://znanium.com/catalog/product/1032192 (nata obpamenust: 11.05.2022). - Pexxum goctymna: o nojfmcke.

2. Kaperosa, E. [I. OCHOBB MHOTOIIOTOYHOTIO ¥ Mapaslie]bHOro MporpaMmmupoBanus: yuebHoe nocodue / Kapernosa E.JI. -
Kpacnosipck: CPVY, 2016. - 356 c.: ISBN 978-5-7638-3385-0. - Tekcr: anekrpoHHsiid. - URL:
https://znanium.com/catalog/product/966962 (nara odpaienus: 11.05.2022). - Pexum gocTymna: mo mofarucKe.

3. Tentun I'. M. BBesieHne B coBpeMeHHBIE BHICOKOIPON3BOANTEIbHbIE BEIYMCIUTEIbHBIE CUCTEMBI: YIeOHO-METOINUECKOe
niocodue / Terrrun I'. M., Xyroposa O. I'., 3unuH [I. I1. PI'AOY BIIO 'Kazasn. (IlpuBonk.) denep. yu-1', UH-T pusuku, Kad.
pamuoactporomud. - [M3n. 2-e, ucnp.]. - DnexkrpoHnsie qanubie (1 daiin: 0,73 M6)0. - (Kazans : Kazanckuii (enepaibHbii
ynusepcuret, 2015). - 3ar. ¢ sxkpana.- Kazans, 2015. - Tekcr: anekTponHsiid. - URL:
https://allfind.kpfu.ru/Record/RUOSCLSLOSCEORO05C4768 (nata obparmenust: 11.05.2022). - Pexum gocrymna: 1o noimucke.
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Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B./B.16.02 Cospementible 6b1COKONPOU3BOOUMENbHBLE
BbIUUCAUMENbHBIE CUCINEMbL U CUCTHEMHOE NPOZPAMMUPOBAHUE

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka
Ipoduns noxroroskn: MudopmanmoHHsle npoliecchl 1 Kubepdru3nieckre CUCTeMb

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

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 ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
"KoHCyJIbTaHT CcTy/ieHTa", JOCTYIT K KOTOPOW MpeAoCcTaBiieH 00ydaniumMcsi. MHOronpoguiIbHbIH 00pa30BaTelibHbIA pecypc
"KoHCYJIbTaHT CTy/ieHTa" SIBIISIETCS 3IeKTPOHHOM Oubmoreunol cucremont (BC), npelocTaBsIonel J0CTyII Yepes3 ceTh
WHTepHeT K y4eGHOM IMTepaType U JOMOJHUTEIbHBIM MaTeprajiaM, IpUoOPETEHHBIM Ha OCHOBAaHUH MPSIMBIX JOTOBOPOB €

npaBoodnaanatessiMu. [10THOCTBIO COOTBETCTBYET TPEOOBAHUSM (pefepabHBIX FOCYyIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB
BBICILIET0 00pPa30BaHMs K KOMIUIEKTOBAHUIO OMOIMOTEK, B TOM YKCIIE JEKTPOHHBIX, B YacTH (hOPMHUPOBaHKsI (POHIOB OCHOBHOM

Y JJOTIOJTHUTEJIbHOM JIUTEPaTypPHl.
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