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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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[IporpamMmy IrictMIUIMHBL pa3padoTain(a)(u): JoUeHT, K.H. MapkuHa A.I'. (kadesapa npukIaJHONH MaTEMaTHKK U UCKYCCTBEHHOTO
VHTEJUIEKTa, OT/IeJIeHre IPUKJIAHON MaTeMaTUKH U nHpopmaTukn), AngGMarkina@kpfu.ru ; 3amecturens JupeKTopa o
HayyHo# pesarensHocTH Tymakos [I.H. (Hupexkropat MHctutyta BM 11 IT, IHCTUTYT BBIYMCIUTENPHON MAaTEMaTUKU 1
MH(pOPMALIMOHHBIX TexHosoruit), 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
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
IK-3 CriocoOeH PUMEHSITh 3HAHUsI ¥ METO/IbI IUCIIMILIMH €CTECTBEHHO-HAYYHOIO 1

MaTEeMaTUIECKOro [IMKJIA TIPH MPOBE/ICHUH HAYYHBIX MCCJIE0BAHUI, B TOM YHCIIe
MaTEeMaTUYECKOTrO ¥ KOMITBIOTEPHOTO MOJIEIUPOBAHUS M BHICOKOIIPOU3BOAUTEIBHBIX
BHIYMCIIEHUI

IIK-4 Pa3paboTtka, oTyajika, pepakTOPHHT MTPOrPaMMHOTO K01, 6a3 JaHHBIX, HH(DOPMAITMOHHBIX
[pECYpCOB; POEKTHPOBAHUE M MHTETpaLlis TPOrPAMMHOTO 00ECTIeUeHNsI, YIIpaBIeHe
rpoekTaMu B oomactu UT

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):
IoyokeH 3HATh:

- OCHOBBI IMCHUIUIMH €CTECTBEHHO-HAYYHOI'0 U MaTEMAaTUYCCKOI'o HUKJIa, METOABI X ITPUHUMIIBI MATEMATUYECKOI O,
KOMITIBIOTEPHOI'O MOAECJIMPOBaHUSA Y BBICOKOIIPOU3BOJUTEIbHBIX BbI‘{I/ICIICHI/II‘/Jl, Cpe€AcTBa U METO/IbI MMOJTYUYCHU A HOBBIX
Hay4HBbIX 3HaHl/1171, CITOCOOBI U METOAbI aHAJIN3a U 0606LI_ICHI/IH TMOJIYYEHHBIX HAYYHBIX JTaHHBIX;

- METOJbl U IPUEMBI pa3pa60TK1/I 1 OTJIAAKH IIPOTrPaMMHOI'0 KOJa; A3BIKH ITPOrpaMMUPOBAHUSA U TEXHOJIOTUH ITapaJICJIbHOTO
IpOrpaMMHrpOBaHNA, CPEALI pa3pa60TKH, CTaHAapTHbIC 6I/I6III/IOT€KI/I, HEKOTOPBIC KOMITWJIATOPBI HIPOI'PAMMHOI'O KOJa;

- TEOPETHYECKIE OCHOBBI M HA00P KJIACCHYECKHX CIIOCOOOB MPOBEPKH PabOTOCIIOCOOHOCTH U pehakTOPHHIa TPOrpaMMHOIO
KOJa;

- METOJbl ¥ CPEJICTBA Pa3padOTKU MPOrpaMMHOI0 00eCIIeYeHH s], IIPOSKTUPOBAHNS IPOrPAMMHBIX MHTEP(ENHCOB, OCHOBHbBIE
MIPaKTHYECKUE IPHEMbl MHTETPaLlX IIPOrPAMMHBIX MOJYJIel U KOMIIOHEHT;

- OCHOBHBIE IPUHIMIIBI 1 TEXHOJIOTUU YIIPABJICHUA ITPOEKTAMU.

JHoKeH ymeTs:

- IPUMEHSATh 3HAaHHSI ECTECTBEHHO-HAYYHOTrO U MAaTEMATHYECKOro LIUKJIA TP MTPOBEAEHUN HAYUHBIX UCCIIeJOBAHUI;

- POBOJUTH MaTeMaTHIECKOE, KOMITLIOTEpPHOE MOJICTUPOBAHIE U BHICOKOIIPOU3BOANTEIIHHBIC BEIYUCIICHUS C
WCTIOJIb30BaHUEM Clielan3upoBaHaoro [10;

- OJTy4yaTh U 00padaTeiBaTh UH(POPMALIUIO U3 PA3TUYHBIX UCTOYHUKOB, BECTH CAMOCTOSITENILHO WK B COCTABE IPYIIITbI
HAYYHBIH MTOWCK;

- IPUMEHSTP S3BIKH MTPOrPAMMUPOBAHIS M TEXHOJIOTHUH MAPAJUISIBHOTO IPOrPAMMUPOBAHUS /11 HAITUCAHUS IIPOTPAMMHOTO
KOJIa, MCIOJIb30BaTh BEIOPAHHYIO Cpey MPOrpaMMHUPOBAHWUS, BHISIBJIATH OIMUOKY B IIPOrPAMMHOM KO/IE;

- IPMMEHSATh METOABI U ITPUEMBI OTJIQKH MPOrPaMMHOT0 KOJa, COCTABJIATH IJIaH CLIEHAPHs IIPOBEPKU PadOTOCIIOCOOHOCTH
MIPOrPaMMHOTO 00eCTieueH s ¥ POBOAUTH aHAJIM3 PE3YJIbTATOB STUX NPOBEPOK, IPUMEHATh METOABI U CPeCTBa IS
pedakToprHra MporpaMMHOro odecriedeHus;

- IPUMEHSTh METO/IBl U CPE/ICTBA ITPOEKTUPOBAHUSI IIPOrPAMMHOT0 00ECIIeYeHH s, CTPYKTYP JTaHHBIX, IIPOrPaAMMHBIX
nHTepeiicoB, OCHOBHBIE METO/IbI COOPKH MOJIYJIEl N KOMIIOHEHT ITPOrPaMMHOT0 OOECTIEUeHHsI B TPOTrPaMMHBIN TTPOJIYKT;

- IUIAHMPOBaTh PaboTHI B IpoeKTax B 00acti T U KOHTPOJIMPOBATh UX BHIIOJHEHHE.

I[OJ'DKCH BJIagCTh:

- OIIBITOM IIPUMEHCHU A 3HAHUI €CTECTBCHHO-HAYYHOI'O U MATEMATUYCCKOI'O LIMKJI4, OIIBITOM MATEMATUYECKOIO,
KOMIIbIOTEPHOT'O MOJACJIMPOBAHUA U TPOBEACHN A BBICOKOITPOU3BOAUTEIIbHBIX BBIYKCJIEHUH C UCIOJIb30BAHUEM
CIICHUAIU3UPOBAHHOT'O HO, OIIBITOM aHaJIn3a U O606LT.I€HI/I$I HaquOﬁ I/IH(l)OpMaLlI/II/I, OIIbITOM HAayYHOI'O ITOUCKA U
MPOBEACHNA HAyYHbBIX I/ICCJIG,IIOBaHﬂfl;

- OIBITOM PA3pabOTKU M ONTUMHU3ALMH [TPOrPAMMHOTO KOJIa, HABBIKAMY aHAJIN3a U MPOBEPKHM UCXOJHOTO MPOrPAMMHOIO
KOJa;

- HaBbIKaAMH OTJIAAKH IMTPOrpaMMHOI0O KOJla Ha YPOBHE IMTPOTPAMMHBIX MO,HyHCﬁ, OIIbITOM HCIIOJIb30BAHUSA A3BIKOB U CPE/L
NpOrpaMMHnpOBaHMA, a TAKIKE TEXHOJIOTHI NapaJiyIeJIbHOTO IMPOrpaMMUPOBAHUS;

SAEKTPOHHBH
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- IPAKTUYECKUM OIBITOM ITPOBEAEHHSI POBEPKU pabOTOCIIOCOOHOCTH MPOrPAMMHOTO 0OeCTIeUeH ], pa3pabOTKU MPOLEayp
cOOpKM MOJyJIell 1 KOMITOHEHT ITPOTrPaMMHOT0 0OECTIeUeHNsT;

- ONIBITOM YIpaBJIeHUs] COOPKO MPOrPaMMHBIX SJIEMEHTOB.

2. Mecto guctummmabl (MoayJist) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoyJib) BKoueHa B pasaen "b1.B.J1B.03.02 Jucuurivael (MOAY/IK)" OCHOBHOHN MPogheCCUOHATIbHOI
obOpazoBaresnbHOl nporpammsl 01.04.02 "[IpukinagnHas matemarrika U nHpopMaruka (VICKycCTBEHHBIN HHTEIUIEKT U
CYIEPKOMITHIOTEPHBIE BHIYMCIIEHHS)" M OTHOCHUTCS K AUCIUITIMHAM 110 Beioopy yactu OITOIT BO, (popmupyemoii yuacTHUKamMu
00pa30BaTe/IbHBIX OTHOIICHHUH.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O6'beM qUCHUILIHHBI (MOYJisI) B 3a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YaCcOB, Bbl/IeJI€HHbIX HA
KOHTAKTHYIO patoTy 00y4amImuxcsa ¢ npemnogasarejemM (110 BHAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYI0
padoTy o0yJaromuxcs

OO01mas TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIET 3 3ayeTHbIX (bie) enunuil(bl) Ha 108 yaca(oB).

KonrakTtHas padora - 34 yaca(oB), B ToM umciie Jiekiun - 0 yaca(oB), paKTUUeCKue 3aHATHA - 34 yaca(oB), 1a00paTOpHBIE
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - O yaca(oB).

CamocrositesibHast pabota - 74 daca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MpoMekRyTOYHOrO KOHTPOJISI JUCIUILIMHBL: 3a4eT B 3 cemectpe.

4. Conep:xaHne AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYEeCTBA aKaA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOM PadoThI, Camo-
HX TPYA0E€MKOCTh (B 4acax) CTOSI-
N Paszennl iucuunumnet / Ce- Ulexkmun, Texuun{IIpaktu-[lIpakru-Jlagopa-Iadopa- TeJb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe | Hasd
¢opme BarsaTHs,| B 3J. |[padoThL| B3I pa-
Bcero | cdopme | Bcero | opme | OoTa
1. Tema 1. ITapannenusm U ero uCHonab30BaHUE 3 0 0 8 0 0 0 18
5 Tema 2. Texnonorus nporpammupoBanust OpenMP 3 0 0 12 0 0 0 27
3 Tema 3. Texnonorus nporpammuposanus MPI 3 0 0 14 0 0 0 29
M Toro 0 0 34 0 0 0 74

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. Ilapajiesiu3M U ero ucCnoJb30BaHNe

Wnes pacniapaiienvBaHus BBIYUCIEHUH OCHOBaHA HA TOM, YTO OOJIBIIMHCTBO 3a/a4 MOXET ObITh pa3[eneHo Ha Ha0Op MEHbIINX
3aj1a4, KOTOPBIE MOTYT ObITh PELIeHb! OJHOBpPeMEHHO. OOBIYHO MapasuiesbHble BBIYKUCIEHNs TPeOYIOT KOOPAUHALIMY ASHCTBUIA.
IMapansenbHble BRIYUCIEHUS CYLIECTBYIOT B HECKOJIBKMX (hOopMax: MapajljIe]u3M Ha ypOBHE OUTOB, MapajljIe]u3M Ha yPOBHE
MHCTPYKLMI, Mapajuien3M JaHHbIX, apajlIenns3M 3agad. [lapasiensHple BHIYMCIECHUS UCIIONB30BATIUCH MHOTO JIET B OCHOBHOM
B BBICOKOIIPOU3BOANTEIIBHBIX BHIUUCIIEHUSX, HO B IIOC/IeJHEEe BPEMsI K HUM BO3POC MHTEPEC BCIIEACTBHE CYLIECTBOBAHUS
(pr3rUecKX OrpaHIUYEHUI Ha POCT TAKTOBOW YaCTOTHI MporieccopoB. [lapansiensHele BRIYMCISHHS CTaIN JOMUHHUPYIOIIEH
HapaJirMoi B apXUTEKType KOMITBIOTEPOB, B OCHOBHOM B (pOpMe MHOTOSIAEPHBIX TPOLIECCOPOB.

Temsr:

I'pacpbr nH(pOpMaMOHHBIX 3aBUcHMOcTel. KoHnenuus HeorpaHuyeHHOro napasuienusma. Kpynao6iaounoe
pacnapaienuBanue. HuskoypoBHeBoe pacnapamtenuBanue. OueHka 3(p¢heKTHBHOCTH MapajieIbHBIX BBIUHUCICHUI.
[NapasuienibHbIe AITOPUTMBI PELICHUS] 33124 JIMHEHHOW areOphl.

Tema 2. Texnoaorust nporpamvuposanusi OpenMP

3AE
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OpenMP - MexaHW3M HaKMCaHUs TApAJUIETLHBIX IIPOrPaMM JUTSl CUCTEM ¢ 00Iel mamsaAThio. CocTOUT U3 Habopa IUPEKTUB
KOMIIJISATOPA ¥ OMOIMOTeYHBIX (PYHKIWA. [103BOJISET JOCTATOUHO JIETKO CO3/IaBaTh MHOTOITOTOYHBIE MprioxeHus Ha C/C++,
Fortran.

OCHOBHBIE KOHCTPYKLIMH, pa0oTa ¢ IepeMEeHHBIMH, pacliapajlyie/IMBaHUe LIMKJIOB, apaJlie/IbHble CeKLIN, KPUTUUECKUE CEKIIMH,
aToMapHbIe OMeparyy, ONlepalli CUHX POHU3ALNN.

Tema 3. Texnoaorus nporpamvupoBanunss MPI
TexHo0rus napaniesbHoro nporpaMMmuposanust MPI
OCHOBHBIE IOHATHUSA

OO6ue nporeaypst MPI

INepenaua v mpueM cCOOOIIEHNI MEXKTy OTAEILHBIMU IPOLIECCaMU
Ornepany THIIa TOYKA-TOYKA

Iepenaya u npuem coOOIIEHHI C GIOKMPOBKOKN
[epenava u mpuem cooOreHwiA 6e3 OIOKHPOBKU
OTJI0)KEeHHBIE 3aITPOCHl HA B3aUMOJICHCTBUE
Tymmkossie cutyanun (deadlock)

KosuiekTHBHBIE B3aUMOJIEHCTBUSI TIPOLIECCOB

OO01mye MoJa0KeHns

bapeep

KoJnekTiBHbIe Orepalvi HepechbuUIKU JaHHbIX
I'noGanbHbIe onepanuu

I[Monp30BaTebCKUE TIOOATBHBIE OMEpaLin

5. lepedyeHb y4eOHO-METOAYECKOTO 00€CIEeUYeHHS UIA CAMOCTOSITEJbHOM Pa60ThHI 00yJalOMIXCs MO
JUCHUIINHE (MO/LYJII0)

CamocrosiTesnbHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HerocpeacTBeHHOro yuactust. CamocrosiTesnbHast paboTa MoipasensieTcss Ha CaMOCTOSATENbHYIO paOOTy Ha ayIMTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesbHas paboTa 00yYalomMXCsl BKIIIOYAET KakK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (pa3/esioB) JUCUMIUIMHBI, TaK U MPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOsITEIbHOM paboThl 00YYaIOIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aHKsI, HATIPABJIEHHBIE Ha 3aKPeTUIeHNE 3HAHWI M OTPaOOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3anys cCaMOCTOSITETIbHON padoThl 00yYAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTEPaTypOil M SJEKTPOHHBIMI 00Pa30BATEILHBIMK PECYPCaMHU, BKIIIOYASL:

INopsiok opraHU3aLUK 1 OCYIECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH 10 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BBICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB (eepanbHOro rocyIapcTBEHHOTO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITpuBomKCKii)
(penepasbHbIil yHUBEpCUTET"

[IpaBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHS BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazanckuii ([TpuBomkckuit) genepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpcUuTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILIAHE (MOIYJII0)

DoHJ1 OLIEHOUHBIX Cpe€ACTB IO AUCIHUIIIMHE (MOleJ'HO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOUYHBIX CpE€ACTB BKJIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA I'IpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPECTB COAEPKUTCS CIeayIonias HHDOPMAILIHS:

- COOTBETCTBHME KOMIIETEHIIMI [UIAHUPYEMbIM pe3yJibTaTaM 00yYeHHsI 110 AUCLUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHUBaHUst COPMUPOBAHHOCTH KOMITETEHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUITUIUHE (MOAYJIO);

- OMUCAHUE MOPSIIKA TPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOTrO OIEHOYHOT'O CPEJICTRA;
- KpUTEPUH OLIEHUBAHUS JIJIs1 KXI0rO OLIEHOYHOT'O CPeICTBa;
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- COACPIKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYadA TpeéOBaHI/IH, MMPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10u1nxc5{, AE€EMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIPEIoaraeT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
IPaBOOOIAJATEISIMUA;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.W. JlobaueBckoro. OOydJaroIuecs moy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILbCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAMK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHBIE U3JAHUS OCTYIHBI AUCTAHIIMOHHO U3 JII00OW TOYKHM IPU BBECHUM 00YJaIOIIMMCS CBOETO JIOTMHA U MApoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCONb30BaHIM TTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0T0 U3 M3/IaHNi OCHOBHOM JINTepaTypsl M He MeHee 0,25 9K3eMIuIsipa JOTOTHUTEIHON JINTepaTyphl Ha
Kak10r0 00y4JaloIerocsi U3 4ucia Jvil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLHIUIMHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhbl, HEOOXOUMOM JJIs1 OCBOSHMSI JUCIMIUIMHBI (MO1YJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyel mporpaMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBoobJIaAaTes sIMU 3JIEKTPOHHBIX M3/IaHWI U [IPU U3MEHEHUH KOMIUIeKToBaHus (hoHnoB Hayunoi 6ubmmorexun KOV,

8. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TeJJ€KOMMYHUKAIIMOHHOM ceTH ""IHTEpHET'', HEO0X0JMMBIX ISt
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

MPI Documents, user's guide - http://www.mpi-forum.org/docs/docs.html
OpenMP Specifications - http://openmp.org/
The Message Passing Interface (MPI) standard - http://www.mcs.anl.gov/mpi/index.html

Komanga MS Teams "[lapaniensHoe 1 nociaegoBaTebHOE NporpaMMUApOBaHue ' -
https://teams.microsoft.com/l/team/19%3a6¢3172c8cc8d431a81db85f56311f0cd%40thread.tacv2/conversations?groupld=98b9f200-55¢9

[NopTan mo mapayutebHBIM BEIYHCIEHHSIM - http://parallel.ru/
CynepkomnbioTepsl - http://supercomputers.ru/

9. MeTO,Z[I/I‘IECKI/le YKazanua aJid Oﬁy‘la]O]J.(l/IXCﬂ 0 0CBOCHHUIO U CIHUIIJINHbI (MO,[(yJIﬂ)

Bujg paéor MeToanueckue peKoOMeH amuu

npaktuyeckue | IIpu BRINOJIHEHUN PaKTUYECKUX pabOT HEOOXOOUMO HUCIIONIb30BaTh TEOPETHYECKUI MaTepuas u3

3aHATHSA NpeJJIOKEHHOTO CIIMCKa JIUTepaTyphl. Bce paGoThl opueHTHpOBaHbl Ha puMeHeHue Texuoaorud OpenMP u MPI
B pa3paboTKe MapajllesIbHbIX IIPOrpaMM AJIs PelleH s 3a/lay BIUYMCIUTEIbHON MaTeMaTHKY. Y YeOHbIA MaTepHa
0 KakJJ0M paboTe U3jiaraeTcsi oJApoOHO U COJIEPKHUT HEOOXOIMMBIE MOSICHUTENBHBIE CCBUIKU U Y4eOHbIe
npuMepsl. Tekyiue 3aJaHus Ha JTaOOpPaTOPHbIe paOOTHI BBIIAIOTCA KaXyI0 HEJIeo Ha IPAaKTUYECKOM 3aHATUM.
Peanuzanus JaHHON AMCLMIUIMHEL ITpeJiIosiaraeT Kak O4Hoe, TaKk ¥ AUCTaHLIMOHHOe (hOopMy 00yUYeHHUs.

CaMoCTOSI- CogneprkaHie caMOCTOATENBHBIX PadOT MOCBSAIIEHO N3YyYEHHIO OCHOB aITOPUTMH3ALIMN BEIYUCIIUTETBHBIX
TeJabHas padoTa | MPOIECcCOB, 3YYEHNIO CHHTAKCUYECKHUX M CEMAaHTHUECKMX KOHCTPYKIIMH S13bIKA TPOTPaMMHPOBAHM ST BBICOKOTO
ypoBHs1 C++. PaccMaTprBaloTest IpUHIMIBI IPOrPaMMHUPOBAHUS Pa3BETBIISIONINXCS U IUKINIECKHUX
BBIYMCIIMTEIbHBIX MIPOLIECCOB, 00OPaOOTKHM MacCUBOB M (DAIIOB, NCTIOIB30BAHHS CTPYKTYpPHPOBAHHBIX TUIIOB
JaHHBIX, TOANIPOrpaMM C OCOOEHHOCTSIMH Nepejavuy B HUX apamMeTpoB. [IpuBOAsATCs pa3iMyHbIe IPUEeMb
MIPOrpaMMHPOBAHNUS, B TOM YHCJIE UCIIOIB30BaHNE yKa3aTelel U CChUIOK, JMHAMUYECKH pacIpe/ielsieMOi
naMsTH. Bee paboTel OpHEHTHPOBaHBI HA TIPIMEHEHHNSI CTPYKTYPHOTO MOAX0Ja M MOAYJIbHOCTH, TIPECTaBIIEHbI
TIPUHIIUITBL pabOThl ¢ GUOIMOTEYHBIMH PECYPCAMHL.

3a4eT [pu nMoAroToBKe K 3a4eTy 00Yy4aloIeMycsl PeKOMEH/IYeTCsl COCTABUTS IUIaH MPoLecca MOArOTOBKH, BKJIIOYAIOIIEH
u3yueHue, NOBTOPEHUEe, CUCTEMATU3AIINIO, JIOTHUYECKYI0 00pab0TKy MaTepuaa, aHaIu3 oIy YeHHON
uHpopMalmel ¢ BbISIBICHUEM BO3MOXKHBIX CJISJICTBUN U HESIBHBIX CBOMCTB OOBEKTOB, COCTABJICHUEM CITUCKA
BO3MOJKHBIX JJOMOJIHUTEJIbHBIX BOITPOCOB U 33/IaHUIA, MOJTOTOBKY K BBIIOJHEHHIO TPAKTHYECKUX 33/1a4 [0 TeMaM
JTUCHUIUIAHEL.

SAEKTPOHHBH
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnpomnecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOs cilenymomue
KOMIIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Yy4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIeIMaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbSI).

KomrbloTep 1 IpUHTEp AJIs paclevyaTKy pa3JaTOYHbIX MaTepUasoB.

MynabTuMeauiiHas Ay AUTOPUSL.

KommnbloTepHbIi KJtacc.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BOCIIpHSATHE WHPOPMAIUU 00yJYAOIINMUCS MHBATUAAMH U JIUIIAMH C OTPAHUIEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHHMEe KOHTEHTA, KOTOPBIA MOXXHO NPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTh MACIITAOUPOBAHMS TEKCTa ¥ U300paKeHHH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYITHOCTb yIPaBICHUS
KOHTEHTOM C KJIaBUaTyPBI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00Yy4aloIMXCsl BOCIPUHUMATH OJJHY M TY ke MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yad HH(POPMALHIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUEC IPOIrPaMMHBIX CPEJICTB, 06CCHC‘II/IBaIOH.[I/IX BO3MOXHOCTb OCBOCHUA HABLIKOB 1 yMeHI/IfI, (l)OpMI/IpyCMI)IX
,I[HCLIHHJIHHOﬁ, 3a CUYET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM 4MCJI€ BUPTYAJIbHBIX na60paT0pm7I " CUMYJIAITMOHHBIX TeXHOJIOFHfI;

- IPUMEHEHNEC TUCTAHIIUMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OPM
HHTCpaKTHBHOfI KOHTaKTHOU pa6OTbI 06yqa10Lueroc;{ C npenojaBarejieM, B TOM YUCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIIOJIb30BAHbI I TPOBEACHN A BUPTYAJIbHBIX J'ICKLII/IfI C BO3BMOJKXHOCTBIO B3aHMOHCﬁCTBH§[ BCEX YUACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPOBEACHUSA TPEHUHIOB,
OpraHmsalyn KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHI>IX TEXHOJIOTHI JUIS OpraHnu3atn (bOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYCHUE TTPOJOLKUTEIILHOCTU CIa4n 06y‘IaIOIJ_II/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMC)KyTO‘{HOIjI aTTeCTalluH 110 OTHOLICHUIO K yCTaHOBHCHHOI;'I MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIbHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMUCbMEHHOMN (I)OpMC, - He Ooutee yuem Ha 90 MHMHYT;

- IPOJOJIKUTEIPHOCTH MOATOTOBKYM 00YYAIOIIEerocsi K OTBETY Ha 3auéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osiee yeM Ha 20 MUHYT;

- MPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00YYAIOIIErocs MpH 3alliuTe KypcoBOil paboThI - He Oosiee yeM Ha 15 MuHYyT.
IIporpamma coctaBieHa B coorBetcTBuM ¢ TpedoBanusMu PI'OC BO u yueOHbIM 11aHoM 10 HanpasieHwo 01.04.02

"IlpukiaagHas MaTeMaTuKa U nH(GopMaTUKa" ¥ Marucrepckoil mporpamme "VcKkycCTBEHHBIN MHTEJUIEKT U CYIEPKOMITBIOTEPHBIE
BHIUKCIIEHUS "

SAEKTPOHHBH
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Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]1B.03.02 [lapaaneavhoe u nocaedosamenbHoe
npozpammuposarue

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

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA

HpO(l)I/IJ'H; IOATrOTOBKM: I/ICKyCCTBeHHbIﬁ HHTEJIJIEKT U CYNIEPKOMIBIOTEPHLIE BLIYUCIEHUA
KBaJ’[I/Iq)I/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. Inemmuckuii, H.B. MHOronporieccopHbie BHYUCIUTENbHbIE KOMIUIEKCHI. TEXHOJIOTMHN MapaljIeIbHOTO TPOTrPAaMMHUPOBAHHUS:
ydye6Hoe nocobue / H.B. TlnemmuHckwii, V.H. Ilnemunckuii . - Kazanckuit denepanbhbiii yauepeurer, 2018. - 80 c. - Teker :
anexTpoHHBIH. - URL: http://dspace.kpfu.ru/xmlui/bitstream/net/118048/-1/F_mcc18a.pdf (aata obpamenus: 12.01.2024). -
Pexum moctyna: OTKpHITHINA.

2. Borauég, K. 10. OcHoBBI MapauieibHOro mporpaMmupoBanusi : yuedbHoe nocooue / K. 0. Boraués. - 4-e uzg. - Mocksa :
JlabGoparopus 3Hanwmii, 2020. - 345 c. - ISBN 978-5-00101-758-5. - Tekcr : anekTpoHHbIH // JIaHb: 371€KTPOHHO-OMOIMOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/135516 (nara oopamenus: 12.01.2024). - Pexxum octyna: Juist aBTOpH3.
MOoJIb30BaTeNe.

3. Manssko, A. A. IlapaniensHoe nporpammupoBanie Ha ocHoBe TexHosoruii OpenMP, MPI, CUDA : yye6Hoe rocobue / A.
A. Mansgko. - HoBocuGupek : HI'TY, 2015. - 116 c. - ISBN 978-5-7782-2614-2. - Tekcr : aneKTpoHHsI // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/118245 (nata o6pamenus: 12.01.2024). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TIOJIb30BaTENIEH.

onosHUTEILHAS JUTEpPATYpa:

1. Apeikos, C. B. ITapamrensHoe mporpaMMupoBanue Hap oomieit mamsateio. OpenMP : yue6noe ocobue / C. B. Apsikos, M. A.
Tl'opomnmues, I'. A. Illykun. - HoBocn6upek : HI'TY, 2019. - 95 c. - ISBN 978-5-7782-3796-4. - TekcT : aneKTpoHHbIH // JlaHs :
3JIeKTPOHHO-OubmoTeunas cucrema. - URL: https://e.lanbook.com/book/152252 (nata obparenust: 12.01.2024). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

2. Crykosnos, C. B. ITapayuiensHoe niporpamMmmupoBanue. [Ipaktukywm : yaeonoe rocooue / C. B. Ctykosios. - Kemeposo :
KemI'V, 2020. - 273 c. - ISBN 978-5-8353-2723-2. - TekcT : 3/1eKTpoHHbI# // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAST CHCTEMA. -
URL: https://e.Janbook.com/book/173547 (nata obparenus: 12.01.2024). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

3. Pomanckuii, C. O. Beicokorpou3BoautesibHble Bhrurcienus : yuebHoe mocodue / C. O. PomaHckuil. - XaGapoBck :
JBI'VIIC, 2019. - 104 c. - Tekcr : anekTpoHHBIH // JIaHb : 371eKTpoHHO-OnbIMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/179359 (nata obpamenus: 12.01.2024). - Pexxum ocTymna: JUist aBTOPH3. TOJIb30BATEIIECH.
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Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]1B.03.02 [lapaaneavhoe u nocaedosamenbHoe
npozpammuposarue

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI

nepevYeHb NPOrpaMMHOro odecrnevyeHus H HH( OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Hanpasnenue noaroroku: 01.04.02 - IpukianHas MaremMaTvka U ”HQOpPMATUKA

HpO(l)I/IJ'H; IOATOTOBKM: I/ICKyCCTBeHHbIﬁ HHTEJIJIEKT U CYNIEPKOMIBIOTEPHLIE BLIYUCIEHUA
KBaJ’[I/I(I)I/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Havana o0yueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

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-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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