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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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IIporpamMmy AUCHUTUTHHBL pa3padoTaii(a)(u): accucteHt, 0.c. Mapkuna A.I'. (kadenpa NpUKIIaJHON MAaTEMATUKU 1
HCKYCCTBEHHOT'O UHTEJUIEKTa, OTAEJIeH!e IPUKIIAJHON MaTeMaTuky 1 nHopmatukn), AngGMarkina@kpfu.ru ; 3amecturensb
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
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 (MoayJib) BKJIoueHa B pasaen "b1.B.04 Mucuumiunsl (Moaysm)" OCHOBHOM MpoghecCHOHAIbHON
obOpasoBaresnbHON nporpammsl 01.04.02 "[IpukinagHas maTemarrika U nH(popMaruka (MaTemaTiyeckoe MoJeIMpOBaHue
(pmznueckux npoueccon)” u otHocuTes K yacti OIIOIT BO, (hopmupyemoit yuacTHUKaMu 00pa3oBaTeIbHbIX OTHOLIEHHH.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O6'beM qUCHUILIHHBI (MOYJIsI) B 3a4€THBIX € JHHHUIAX C YKa3aHNEM KOJIHYeCTBA YacOB, Bbl/IeJI€HHbIX HA
KOHTAKTHYIO padoTy 00y4amImuxcsa ¢ npemnogasarejaemM (110 BUAaM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYI0
padoTy o0yJamomuxcs

OO01mas TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIET 2 3a4eTHbIX (ble) euHuUII(bl) Ha 72 Yaca(oB).

KonraktHas padora - 18 yaca(oB), B ToM urciie Jiekiuu - 0 yaca(oB), mpaktudeckue 3aHATus - 0 yaca(oB), 1JabopaTopHbIe
padoTh! - 18 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - ) yaca(oB).

CamocrositesibHast pabota - 18 vaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).
dopma poMeKyTOYHOrO KOHTPOJISI JUCIUILIMHBL: 9K3aMeH BO 2 ceMecTpe.

4. Coep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYEeCTBA aKaA€MHYE€CKHUX YaCOB U BUA0B y'—lGﬁHI)IX 3aHATHN

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

Buabl 1 yackl KOHTAKTHOI pa6oThl, Camo-

UX TPYJA0E€MKOCTh (B yacax) CTOSI-

N Pazeant qucuumimnnb / Ce- Texumun,Vlexnun|lIpaxtu-[lIpakTu-JIadopa-Iaopa-| TeJIb-
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 uCHoiIb30BaHUE

2 0 0 0 0 2 0 2

5 Tema 2. Texnonorus nporpammupoBanus OpenMP 2 0 0 0 0 14 0 12
3 Tema 3. Texnonorus nporpammuposanus MPI 2 0 0 0 0 2 0 4
l1Toro 0 0 0 0 18 0 18

4.2 Coaep:xaHue JUCHMILIMHBI (MOYJIs1)
Tema 1. Ilapajiesin3M H ero UcCnoJb30BaHNe

Wnes pacniapanienvBaHus BBIYUCIEHUH OCHOBaHA HA TOM, YTO OOJIBIIMHCTBO 3a/a4 MOXET ObITh pa3[e/eHo Ha Ha0Op MEHbIINX
3aj1a4, KOTOPBIE MOT'YT ObITh PeLIeHb! OJHOBpPeMEHHO. OOBIYHO MapasuiesbHble BBIYUCIEHNs TPeOYIOT KOOPAUHALIMY ASHCTBUIA.
IMapansenbHble BRIYUCIEHUS CYLIECTBYIOT B HECKOJIBKMX (hopMax: MapajljIeu3M Ha ypOBHE OUTOB, NapajljIeu3M Ha yPOBHE
MHCTPYKLMI, Mapajuien3M JaHHbIX, apajlienns3M 3agad. [lapasiensHple BHIYMCIECHUS UCIIONB30BATIUCH MHOTO JIET B OCHOBHOM
B BBICOKOIIPOU3BOANTEIIBHBIX BHIUUCIIEHUSX, HO B IIOC/IEHEEe BPEMsI K HUM BO3POC MHTEPEC BCIIEACTBHE CYLIECTBOBAHUS
(pr3ruecKX OrpaHIMUYEHUI Ha POCT TAKTOBOW YacCTOTHI MporieccopoB. [lapansiensHble BRIYMCISHHS CTaIN JOMUHHUPYIOIIEH
HapaJirMoi B apXUTEKType KOMITBIOTEPOB, B OCHOBHOM B (pOpMe MHOTOSIAEPHBIX TPOLIECCOPOB.

Temsr:

I'padpbr na(pOpMaMOHHBIX 3aBUcHMOcTel. KoHnenuus HeorpaHuyeHHOro napasuienusma. Kpynao6iaounoe
pacnapaienuBanue. HuskoypoBHeBoe pacnapaiennBanue. OueHka 3(p¢heKTHBHOCTH MapajieIbHBIX BBIUHUCICHUI.
[NapasuienibHbIe AITOPUTMBI PELIIEHHs] 33124 JIMHEHHOW areOphl.

Tema 2. Texnoaorust nporpamvuposanuss OpenMP

OpenMP - MexaHHM3M HaIicaHus NapaulebHbIX IPOrPaMM ISl CUCTEM ¢ o0miell mamAThio. COCTOMT U3 Habopa AUPEKTUB
KOMIWIATOPA U OUOIHMOTEUHbIX (pyHKIMIA. [T03BOJISET JOCTATOUHO JIETKO CO3/IaBaTh MHOTOMOTOYHBIE MpuiioxeHus Ha C/C++,
Fortran.
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OcHOBHBIE KOHCTPYKIIUH, pa60Ta C NIEPEMEHHbIMU, paclapauiCIMBaHUE ITUKJIOB, IMapaluICJIbHbIE CEKIINU, KPUTUIECKUE CEKIIUM,
aTOMapHbIC olepanunu, onepaluyu CUHXPOHU3alluu.

Tema 3. TexnoJioruss nporpamvupoBanuss MPI
TexHo0rusA napajulesIbHOro nporpaMMuposanus MPI
OCHOBHBIE TIOHATHUS

O6mme npoueaypst MPI

INepenaya v npreM COOOIEHHUI MEX 1y OTAEIBHBIMHI NPOLECCAME
Ornepaly THIa TOYKa-TOUKa

Iepenaua u mpueM cooOIeHN#T ¢ GIOKUPOBKOM
Iepenaya u npueM cooOIIeHUI 6e3 OIIOKMPOBKU
OT10)KeHHbIE 3aIIPOCH] HA B3aUMOJEHCTBUE
Tynukossle cutyauuu (deadlock)

KoJnekTiBHBIE B3aMMOJIEHCTBHSI TIPOLIECCOB

O01me NonoKeHus

Bapwep

KosnexkTuBHbIE Olepalyy NepechbUIKH JAHHbIX
['nmobasbHble ONEepanuu

IMonp30BaTenbCcKue TI0OANBHBIE ONEpaLi

5. IlepeyeHb yueOHO-METOJUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHON PadoThI 00yJaIOMMXCS 10
JUCHUTIINHE (MO /LYyJII0)

CamocrosTesbHas padoTa 00yJaIOIIMXCsl BBIIOIHSAETCS MO 33aHUI0 ¥ IPH METOOUYECKOM PYKOBOACTBE MperofaBaTesis, Ho 6e3
€ro HeMoCpeACTBeHHOro yyactust. CamocTosiTesbHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSITEbHYIO pa0oTy Ha ayANTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJILHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zieioB) JUCHUILIMHBI, TaK U MPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHOMN paboThl. Bo BpeMst caMmocTosITeIbHON paboThl 00yYaloIyecs YATAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3a1aHM, HalIpaBJIeHHble Ha 3aKpeTieHNe 3HAaHUI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
rOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTLIMHE.

OpraHI/I3au1/15{ CaMOCTOSITEIbHOM pa6OTI)I 06yqaloumxc5{ PEriIaMEHTUPYETCS HOPMATUBHBIMU JOKYMEHTAMMU,
y‘{C6HO-MeTO,HI/I‘IeCKOﬁ HHTepaTypOﬁ 1 SJICKTPOHHBIMHA 06pa3OBaTeHLHLIMI/I pecypcamu, BKJIIOYas:

IMopsnok opraHU3aUMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, MporpaMMaM CelMaIuTeTa, IPOrpaMMaM MarkuCTpaTypsl (YTBEPKIEH MPUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®enepanviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparm Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBHICIIVX YUeOHBIX 3aBeICHUI"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazaunckuii (ITpuBosmkckmi)
(penepasbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsjka esepaabHOro rocy1apcTBEHHOI0 aBTOHOMHOT'O 00Pa30BaTeIbHOTO YUPEkKJEHH BBICLIIETO
nipodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) genepaibHblii yHUBEpCcUTeT"

JlokanpHble HOpMaTHBHBIE aKTH Kazanckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa

6. ®oH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyJIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUSA
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPIfI, yMCHI/Iﬁ 1 HaBBIKOB. CDOH,[[ OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢one o11leHOYHBIX CPE/ICTB COAEPKUTCS cieayomas HHpOopMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHHsI 110 UCHUILIUHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHU3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IIPOLIEAYPHI OLIEHUBAHUS /IS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTepHH OIICHUBAHUS JJTsI KaXJOT0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IUYHBIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTUHE HaxoauTcs B [Ipunoxkernun 1 K mporpaMMe JUCIUTLTHHBL (MOIYITIO).

3 A
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7. IlepedeHnb JUTEPATYPbl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsI) TIPpEIIoIaracT u3y4eHne OCHOBHOM ¥ JOMOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOJXKeT OBITh JIOCTYITHA OOYYAIOIIAMCS B OTHOM M3 IBYX BApPUAHTOB (JILOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY noroBopos ¢
[PaBOOOJIAATENISIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaromuecs mojy4yanT yIeOHyI0 JTUTepaTypy Ha
aOOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK T0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII00OH TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCoNb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOTO U3 U3JaHNI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 3K3eMIIspa JOTOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Ynciia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M JOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k paboyel mporpamMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHNH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIagaTe sIMU JIEKTPOHHBIX M3/IaHWI U TPY N3MEHEHNH KOMIUTeKToBaHus (oHnoB HayuHoi 6ubmorekn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHKANUMOHHOI ceTH ""IHTepHeT'', HE00XO0AMMBIX JIIsI
OCBOEHHUS JUCIHILIAHBI (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 "[lapaiensHoe 1 nociegoBaTebHOE NporpaMMUpOBaHue -
https://teams.microsoft.com/l/team/19%3a6¢c3172c8cc8d431a81db85f56311f0cd%40thread.tacv2/conversations?groupld=98b9f200-55¢9

INopTan mo mapayutebHBIM BIYHCIEHHSIM - http://parallel.ru/
CynepkoMnbioTepsl - http://supercomputers.ru/

9. MCTO,Z[H‘IECKI/IC YKazanua aJid Oﬁy'—la]O]J.(l/IXCﬂ 0 0CBOCHHUIO NTUCITUIIJINHDbI (MOI(yJIﬂ)

Bujg paéor MeToanuyeckue peKOMeH anuu

naboparopusie | Cozmeprkanue Jab0paTOpHBIX pabOT MOCBSIIEHO U3YUYEHUIO OCHOB aJTOPUTMU3ALIMYI BHIYUCIUTEIBHBIX TPOLIECCOB,
padoThl U3YUYEHUI0 CHHTAKCUYECKUX M CEMAaHTUYECKUX KOHCTPYKIMH S3bIKa IPOrpaMMUPOBAaHMUsI BEICOKOTO YpoBHS C++.
PaCCManl/IBaIOTCH IMPUHOUITBL IPOrpaMMUPOBAHUA Pa3BETBIAIOIINXCA U HUKJINYCCKHUX BBIYUCIUTEIbHBIX
NPOLIECCOB, 00PaOOTKY MacCUBOB U (DAIlJIOB, UCIIOJIb30BaHUSI CTPYKTYPUPOBAHHBIX TUIIOB JAHHBIX, MOIPOrPaMM
¢ 0COOEHHOCTSIMU TIepe/iaur B HUX MapaMeTpoB. [IpUBOAATCS pas3inyHble MPHEMbI TPOrPAMMHUPOBAHUS, B TOM
YyCIie MCTIONb30BaHKE YKA3aTeNel U CChUIOK, IMHAMIYECKHU pacipesessieMon namsti. Bee padoTs
OPHMEHTHPOBAHbI HA TPUMEHEHUS CTPYKTYPHOTO IOJX0/1a U MOJYJIbHOCTH, ITPE/ICTABIICHBI IPUHLIUITBL PAOOTHI C
O6ubIMOTeYHBIMH pecypcamu. B kak1o# j1abopatopHoli paboTe MPUBOJUTCS MTPUMED BBITOJHEHUST TUIIOBOTO
3a/IaHKsI C YIETOM HPeAbsBIsieMbIX TpeboBaHuid. HeoOX0qMMO U3yUnTh TEOPHIO 10 331aHHOM TeMe, TOJIBKO HocIe
9TOI'0 NPUCTYHATh K J'Ia60paTOprIM 3aJIaHUSAM.
Peanuzanus JaHHOM AMCUMIUIMHBI PEATIOJaraeT Kak OuHoe, TaK ¥ AUCTAHIIMOHHOE (hopMy 00yUeHHsI.

CaMoCTOSI- CogneprkaHie caMOCTOATENbHBIX PadOT MOCBAIIEHO U3YyYEHNIO OCHOB aITOPUTMH3ALIMN BEIYUCIIUTENBHBIX
TeJabHas padoTa | MPOLECcCOB, N3YYEHNIO CHHTAKCUYECKHUX M CEMAaHTHUECKUX KOHCTPYKLIMH S3bIKA TPOTrPaMMHPOBAHH ST BBICOKOTO
ypoBHs1 C++. PaccMaTpuBaloTest IpHHIMIBI TIPOrPAMMHUPOBAHUS Pa3BETBIISIOINXCS U IUKINIECKHUX
BBIYMCIIMTEIbHBIX MIPOLIECCOB, 0OPaOOTKH MacCUBOB M (DAIIOB, UCTIOIB30BAHHS CTPYKTYPHPOBAHHBIX TUIIOB
JaHHBIX, TOANIPOrPaMM C OCOOEHHOCTSIMH Nepejavuy B HUX apamMeTpoB. [IpuBoasTCs pa3iMyHbIe IpUeMbl
IIPOrpaMMHPOBAHMUs, B TOM YHCJIE UCIIOIB30BaHNE yKa3aTelel U CChUIOK, JMHAMUYECKH pacipe/ielsieMor
naMsTH. Bee paboTel OpHEHTHPOBaHBI HA TIPIMEHEHHUSI CTPYKTYPHOTO MOAX0Ja ¥ MOAYJIbHOCTH, TIPEJCTaBIIEHbI
TIPUHIIMITBL pabOThI ¢ GUOIMOTEYHBIMHI PECYPCAMH.

9K3aMeH ITpoBepka TeOpeTUUECKUX 3HAHUI TPOU3BOLUTCA B BUJE OIPOCa IO JIOOBIM BOIIPOCAM, BXOAAIIUM B IPOrpaMMy
IIepBOTO CEMECTpa U TEOpeTU4YeCKUil MUHUMYM. Bompoc, kak npaBuio, hopMyJIIpyeTcs B BUAE POChObI
HanucaTh Ha JIUCTe OyMard KOPOTKUi (2-5 CTPOK) KOA, WITIOCTPUPYIOLIMI TO WM MHOE TIOHATHE A3bIKa
nporpaMmupoBaHus. OOBIYHO 3aJaeTCs OT ABYX JO MATH BONpocoB. CTyIEHThI, He COABIINE TEOPETHYECKYIO
4acTh, AaBTOMATHMYECKH He JOIYCKAIOTCS K BBHINOJHEHUIO IPAKTUYECKO! yacTy 3auera. K sx3ameHy HeoOXoaumo
3HaTh cpeay Visual Studio, ymeTs TeCTHPOBATh MPOTrPaMMBI.

SAEKTPOHHBH
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10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs NepedyeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO0XOJUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOUas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHS 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome
KOMIIOHEHTH:

IomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTenbHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOH padoTEI ¢ IpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 npuHTep 1)1 pacnevyaTky pa3gaTOYHbIX MaTepPHUaIOB.

MynpTUMeaniHas ayAUTOPHSL.

KommnbloTepHblil Kitacc.

12. CpeIICTBa ajantanvm npemnoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJHUIA0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOJII/IMOCTI/I B 06pa3OBaTeHBHOM npouecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06.1'[61"‘{21101]_(1/16
BOCIIpUATUE I/IHCl)OpMaI_[I/II/I Oéy‘-laIOHII/IMI/ICf{ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3JO0POBbA:

- CO3[]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATUBHBIC
(bopmbl, y1OOHBIE /151 PA3IMUYHBIX MTOJIb30BATECH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 MOTepH JAAHHBIX WM CTPYKTYPBI, IPEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJICHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMEe BO3MOKHOCTEH ISl 00YUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HAIIpEMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHUE MMPOrpaMMHBIX CPEJICTB, 06CCHC‘{I/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHI/II;'I, q)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUeT AJIbTEPHATUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIAIIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3anu pa3jaInIHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C nIpernogaBarejeM, B TOM 4UCJIE BC6I/IHap0B, KOTOPBIC MOTYT OBITDH
HCIOJIb30BaHbI 4JId IPOBEACHUA BUPTYaJIbHbIX JICI(LII/IIZ C BOBMOJXHOCTBIO BSaI/IMO,I[GﬁCTBI/IH BCEX YYACTHUKOB JUCTAHIUOHHOI'O
O6y‘ICHI/IH, MMPpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUThI BBITIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesIbHBIX TEXHOJIOTHH Il OpraHu3aiuy opM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTECIIbHOCTU CIaYn 06yqa10m1/1Mc51 HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYU:

- MMPOAOJIKUTEILHOCTY CIaYH 3a4éTa WM 9K3aMeHa, IIPOBOJMMOrO B MMCbMEHHON ¢opMme, - He Oosiee yeM Ha 90 MUHYT;

- MIPOIOJKUTETBHOCTY TIOATOTOBKYU 00YJAIOIIEerocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IIPOBOIMMOM B YCTHOU (popMme, - He
Oosee yem Ha 20 MUHYT;

- MIPOJOJIKUTENLHOCTY BBICTYIUIEHUsI 00YYaIOIerocs MpH 3alliiTe KypcoBoil paboThl - He Oosiee yeM Ha 15 MUHYT.
Iporpamma cocrariieHa B cootBetcTBuu ¢ TpedoBanusiMu PI'OC BO u yueOHbIM 1u1aHoM 1o Harpasienuio 01.04.02

"TlpukiagHass MaTeMaTuKa M “HGOpMaTHKA" M MATUCTEPCKOM porpamme "MareMaTnieckoe MoAeInpoBaHue (PU3NIeCKUX
MPOLIECCOB".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.04 Hapaaneavroe u nocaedosamenvioe npozpammuposanie

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

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA
IIpocuie noaroroBku: MaremaTuveckoe MoaeanpoBanye (GU3NIECKUX MPOIIECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepartypa:

1.Inemwxckuii, H.B. MHorompoueccopHble BBIYUCIUTENbHBIE KOMIUIEKCH. TEXHOIOTMH MapajljieIbHOTO TIPOT pPAMMIU POBAHHMS:
y4ye6Hoe nocobue / H.B. TlnemmHckwii, V.H. IlnemuHckuil. - Kazansb. - Kasanckuii yausepeurer, 2018. - 80 c. - Teker :
anexTpoHHBIH. - URL: https://shelly.kpfu.ru/e-ksu/docs/F_1562889877/mcc18a.pdf

(mata obpamenus: 19.01.2023). - Pexxum gocTyna: OTKPBITBIH.

2. Borauég, K. F0. OcHOBbI TapajuiesbHOro mporpammupoBanus : yueOHoe nmocodue / K. 0. Boraués. - 4-¢ uzn. - Mocksa :
Jlaboparopus 3Hanmit, 2020. - 345 c. - ISBN 978-5-00101-758-5. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs
cucteMa. - URL: https://e.lanbook.com/book/135516 (mata obpamenust: 19.01.2023). - Pexum nocryma: 1jis aBTOpu3.
OJIb30BaTeIeH.

3. MaunsiBko, A. A. TlapaniensHoe nporpammupoBanue Ha ocHoe TexHonoruit OpenMP, MPI, CUDA : y4ye6Hoe nocobue / A.
A. Mansgko. - HoBocubupck : HI'TY, 2015. - 116 c. - ISBN 978-5-7782-2614-2. - Tekcr : anextpoHHsbii // Jlanb :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/118245 (narta obpamienus: 19.01.2023). - Pexum
JOCTyma: Ijisl aBTOPU3. [OJIb30BATENIEH.

JomoJHUTEILHAS JUTEpaTypa:

1. Apsikos, C. B. TTapauiesibHOe TporpaMmmupoBanue Haj ooiiel namaTeio. OpenMP : yuebHoe mocodue / C. b. Apbikos, M. A.
T'oponnuues, I'. A. Illykun. - HoBocu6upck : HI'TY, 2019. - 95 c. - ISBN 978-5-7782-3796-4. - Tekcr : anekTpoHHbIi // JlaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/152252 (nata obpammenust: 19.01.2023). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TOJIb30BaTENeH.

2. Crykonos, C. B. ITapasenbHoe nporpammupoBanue. [Ipaktiukym : yuedroe nocodue / C. B. CtykosoB. - Kemeposo :
KemI'V, 2020. - 273 c. - ISBN 978-5-8353-2723-2. - TekcrT : 3neKTpoHHBIH // JIaHb : 371eKTPOHHO-OUOINOTEYHAs CUCTEMA. -
URL: https://e.lanbook.com/book/173547 (nata obparerus: 19.01.2023). - Pexum fgocrymna: [jisi aBTOpU3. MOJIb30BaTeNEH.

3. Pomanckuii, C. O. BbicOKOIIpOM3BOAUTE bHBIC BhIUKCICHN : yaeOHoe mocodue / C. O. PomaHckuid. - Xa6apoBcK :
OBI'VIIC, 2019. - 104 c. - Tekcr : 31eKTpoHHbIHA // JIaHb : 371eKTPOHHO-OMOIMOTeuHast cuctema. - URL:
https://e.Janbook.com/book/179359 (narta o6pamienus:: 19.01.2023). - Peskxum nocryna: 1uisi aBTOpU3. MOJIb30BaTENIEH.
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Iporpamma mucimruiunel "TlapamensHoe u nocaegoBarebHoe nporpammuposanue’; 01.04.02 "TIpukiagnas mateMaTrka 1 UH(pOpMaTUKa'.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.04 Hapaaneavroe u nocaedosamenvioe npozpammuposanie

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

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA

IMpocuns nogroroBku: Marematuyeckoe MoenpoBanue (PU3MIECKHX IPOLIECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON 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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