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Mporpamma ancumnnvHbl "B3anmoaencTeytowme npouecchl 1 MHOronoto4yHoe nporpammuposanme”; 09.03.02 "HdopMaLmnoHHble CUCTEMbI
n TexHonornn”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnvHbl "B3anmoaencTeytowme npouecchl 1 MHOronoto4yHoe nporpammuposanme”; 09.03.02 "HdopMaLmnoHHble CUCTEMbI
n TexHonornn”.

Mporpammy oucuunnvHel paspabotan(a)(vn) ctapwmii npenogasarens, 6/c MunemssHos A.®. (Kadenpa
WHOPOPMALIMOHHbBIX CUCTEM, OTAENeHe oyHOaMeHTaNbHOM MHAPOPMATUKM U MHAPOPMALMOHHbBIX TEXHONOMNIR),
AlIFGilemzyanov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OriK-1 CnocobeH NpYMeHsiTb eCTECTBEHHOHAYYHbIE 1 OBLWENHXEHEPHbIE 3HAHWUS, METOAb

MareMaTtnyeckoro aHannsa n MooenmpoBaHns, TeopeTn4eckoro n
9KCnepunmeHTanbHOro nccnenosaHns B I'IpOC*)eCCI/IOHaJ'IbHOVI neAaTeNnbHOCTHU

MK-1 CrnocobeH BbINONHSATL NPOBEPKY PaboTocnocobHOCTU 1 peddakTOPUHT Koaa
NporpaMMHoro obecneyeHunsi, UHTErpaLmnio NPOrpPamMMHbIX MOLYNER 1 KOMMOHEHT

NnK-3 CnocobeH ynpaensTb npoektamu B obnactm AT Ha oCHOBE NOMYYEHHbIX NNAHOB
NPOEKTOB B YCNOBUSIX, KOrAa NPOEKT He BbIXOAMUT 3a Npeaenbl yTBePXAEeHHbIX
napameTpos

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:
- MeTofbl napansenibHOro NPorpaMMmMpPoOBaHmns ¢ pasaenseMbiMy NepeMeHHbIMU, CUHXPOHM3ALMIO NMPOLIECCOB Yepes

JOCTYyN K 06WuM pecypcam, MOHSATE O KPUTUYECKMX MHTEPBAnax, cemadoopax, nporpamMmmpoBaHmne napanienbHbIX
anropyTMOB C MOMOLLBIO KPUTUYECKMX UHTEPBAIOB U CEMagpOpPOB.

- MeTobl pacnpeneneHHoro napannenbHoOro nporpamMMmmpoBaHns, CUHXpPOHKU3auunto nNnpoLeccos, B3aMMoOencTeme
pacnpeneneHHbIX NpoLeccoB.

- cucTembl napannenbHoro nporpammuposaHus MPI n OpenMP.

JonxeH ymeTtb:

co3naBaTb napannenbHble NPorpaMmbl A4S aNrOPUTMOB MATPUYHBIX 3a4a4, NS 3aAa4 PelWeHNs CUCTEM NIMHERHbIX
ypaBHEHWIA,ANns 3a8a4 COPTUPOBOK PasHbIMKM METOAAMM, OIS aNrOPUTMOB MaTPUYHBIX 33424 Ha BbIYUCAUTENbHBIX
cucTeMax ¢ TOMonormein AByX U TPEX MEPHbIX PELIETOK.

JonxeH Bnagetb:

TeopeTN4HECKNMN 3HaAHNAMU O NapannenbHbIX anropnTtMax, o Moaensx BblYNCIIEHWUI C
napannenbHo-nocnenosaTtenbHbIMU CTPYKTypaMun yrnpasneHnsa o Mooenmn BSB.I/IMO,D,GVICTBWOLIJ,I/IX npoueccos, 0 Mogensx
napannenbHO-nocnenosare/ibHOro nporpamMmMmnpoBaHns

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

NPUMEHATb HaBblKN CO3O0aHWA napannenbHbIX NporpaMm ons anroputMoB MAaTpUdHbIX 3a0ay: napannenbHoe
YMHOXEHNe MaTpuLbl Ha BEKTOP 1N MaTpulbl Ha Matpuuy HeCKONbKUMIN crnocobamu. CO3,EI,aBaTb napannenbHbie
nporpammbl Ons 3a4ay peweHns CUCTEM NMHERHbIX ypaBHeHUn Metonom [Maycca. Co3aasaTb napannenbHble
nporpammbl ons 3anady CopTUpoBOK pa3HbIMK MeTodaMu. COS,EI,aBaTb napannenbHble nporpaMmbl ans anropnTtMoB
06paboTku rpados.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gucuunnuHa (Mogynb) BkAoYeHa B pasgen "61.B.10B.06.01 OucumnaumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoi nporpammel 09.03.02 "MIHbopMaLMOHHbIE CUCTEMbI U TEXHONOM
(MIHChopMaLIMOHHbIE CUCTEMbI B 06pa30BaHnK)" 1 OTHOCUTCS K AMCLMUMAMHAM Mo BbIGOpY.

OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 5 3aueTHbix(ble) eamHuL(bl) Ha 180 yaca(os).
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Mporpamma ancumnnvHbl "B3anmoaencTeytowme npouecchl 1 MHOronoto4yHoe nporpammuposanme”; 09.03.02 "HdopMaLmnoHHble CUCTEMbI
n TexHonornn”.

KoHTakTHasi paboTa - 72 yaca(oB), B TOM 4yucne nekuum - 36 4aca(oB), npakTnyeckme 3aHsTus - 36 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 54 4aca(os).
KoHTponb (3a4é€T / ak3aMeH) - 54 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMUMANHBI: 3K3aMeH B 6 ceMecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4eckuit NlaH KOHTaKTHOM U CaMOCTOSATe/IbHOM paboThbl N0 AUCUUNAUHE (MOAYNIO)
Buaobl u yachbl
KOHTaKTHOW paboThbl,

Paspenbl oncumnnnHbl / UX TPYyA0EMKOCTb CamocrositTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
3aHATUSA paboTbl

Nekuun

Tema 1. Victopus passutums
napannenbHbIX BbIYNCIEHNI.
1.|MpyHLMNbLI NOCTPOEHMS 6 4 4 0 8
napannenbHbIX BbIYUCAUTENbHBIX
cucTem.

Tema 2. MopennpoBaHue n aHanna

5 [napannensHbix
|BbIyMCneHniA.MprHUMnbl pa3paboTtku

napannenbHbIX anropuTMOB.

Tema 3. OueHka KOMMYHUKaLMOHHOM
CNOXHOCTM NapannenbHbiX
3.lanropntmos. AHanna TpyLoemMkocTu 6 6 6 0 10
OCHOBHbIX onepaumin nepenaym
DaHHbIX.

Tewma 4. MNapannensHoe
4 |MPOrpammupoBaxme Ha MPI. 6 6 6
"|MpuHUKMNbl paspaboTku
napannenbHblX METOA0B.

Tema 5. [NapannenbHble anropuTMel

YMHOXEHNS MaTpuLbl Ha BEKTOP.

5 MapannenbHble anropuTMbl
‘[MatpuyHOro yMHoOXeHus.

MapannenbHble anropnTMbl peleHuns

CUCTEM NINHENHBIX YPaBHEHWIA.

Tema 6. [NapannenbHble anropuTMbl

6.|COPTPOBKM AaHHbIX. Opranusaums 6 6 6
napannenbHbIX BbIYUCNEHWIA Ons

cucteM ¢ obei NamaTbio.

Toro 36 36 0 54

4.2 CopepxaHue AUCUUMIUHLI (MOBYNS)

Tema 1. MCTOpVIil pa3BnTUSA napanieibHbIX BbIYMCNEHUN. anIHLIMI'IbI NMOCTPpOeHus napannesibHbiX
BbIHUC/INTEJIbHbIX CUCTEM.

OT1ansbl pPa3BuTNA NapannenbHbiX BbIMUCTUTENbHbIX CUCTEM. KﬂaCCI/ICpI/IKaLI,I/ISI BbIMNCNNTENbHbIX CUCTEM. HanpaBneva
Pa3BUTNA COBPEMEHHbIX CyNnepKOMMbIOTEPOB. |_|YTVI OOCTNXeHNA napannenm3ma. KﬂaCCI/Iq.)I/IKaLI,I/IFI ®dnmHHa
BbIYNCNUTENBHBIX CUCTEM. TUMOBLIE CXEMBbI KOMMYHUKaALWX B MHOIOMpPOLIeCCOPHbIX BbIMNCINUTENbHbIX CUCTEMAX

Tema 2. Mo.u.enupoaaHue U aHann3 napannesibHbiX Bbl'-ll/lcneHI/IIﬁ.anIHLl,Vlﬂbl paapa6OTKM napannesibHbiX
anropmutmos.

MoanenuposaHune 1 aHanna napannenbHblix BblducneHuin. Moaenb BbluMcneHui B Buae rpada "Onepauuu - onepaHabl”.
OnpepeneHne BpeMeHu BbINOMHEHNS napannenbHoro anroputma. Nokasarenm agodekTMBHOCTU NapanienbHoro
anroput™ma. MpuHumnel paspaboTky napannenbHbix anroputMoB. ModenuposaHve napannenbHbix NporpaMm . STanbl
pa3paboTku napannenbHbIX NporpamMm
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Tema 3. OueHka KOMMYHUKaLMOHHOW CNOXHOCTU napannefbHbIX anroputMoB. AHanN13 TPY40EeMKOCTU OCHOBHbIX
onepauumn nepenayv gaHHbIX.

OueHka KOMMYHVKaLMOHHON CNOXHOCTY NapanienbHbIX anroprTMoB. XapakTepucTUk TOMoMorMn ceTv nepenaym
naHHbIX. Obwas xapakTepucTka MexaHM3MOoB nepenayn LaHHbIX. AHanM3 TPYO0EMKOCTV OCHOBHbIX Ornepauui
nepenayun gaHHbix. MNepenaya DaHHbIX OT OAHOMO Npoueccopa Apyromy. MNepenaya faHHbIX OT OLHOMO npoLeccopa
BceM. [Mepenaya naHHbIX 0T Bcex npoueccopos BceM. ObobweHHas nepefada faHHbix. Livknnyeckuin casur.

Tema 4. NapannenbHoe nporpammupoBaHue Ha MPI. MpuHUMnbl paspaboTky napannenbHbIX METOA,0B.

MapannensHoe nporpamMmmnpoBaHue Ha ocHoBe MPI. OcHoBHbIE NOHATUS U onpeneneHus. Onepaunn nepenayn faHHbIX
mMexay OByMs npoueccopamu. Onepaunm KONNEKTUBHOM nepenayn AaHHbiX. [pon3BoaHbIE TUMbI AaHHbIX. YTIpaBneHue
rpynnaMu NpoLeccoB 1 KOMMyHUKaTopamu. MpuHumnbl paspaboTky napannenbHbix MeTonos. MoaenuposaHmne
napannenbHbIX NporpaMM. dtanbl pa3paboTku napannenbHblX anroputMmoB. MapannenbHoe peleHne rpaBUTaLnoHHON
3apaum ana N ten.

Tema 5. I'Iapanneanble aropuTtMbl YMHOXEeHUs MmaTpullbl Ha BEKTOP. I'Iapanneanble anroputmMmbl MaTpu4Horo
YMHOXEeHwus. I'Iapanneanble anropuTMbl peLleHUs CUCTEM NTIMHEWHbIX YpaBHEHUN.

MapannenbHble anropuTMbl YMHOXEHUS MaTpULibl Ha BEKTOP. YMHOXEHVEe MaTpuLbl Ha BEKTOP Npw pasaeneHny AaHHbIX
no cTpokaM. YMHOXEHUe MaTpuLibl Ha BEKTOP NPy pa3aeneHnn AaHHbIX no ctonbuam. YMHOXEHNe MaTpuLibl Ha BEKTOP
npw 6noYHOM pasaeneHny AaHHblx. MNapannensHble anropuTMbl MATPUYHOMO YMHOXEHWS. YMHOXEHWe MaTpuL, npu
NEHTOYHOV cXeMe pasfeneHunst AaHHbIX. YMHOXeHUe MaTpul npu 6104HON cxeme pasneneHns gaHHbIX. AnropuTMm
dokca. Anropntm KaHHoHa. MapannenbHble anroputMbl PelleHnst CUCTEM NIMHENHbIX ypaBHeHuin. AnropuTtm [Caycca.
MeToqn conpsiXeHHbIX rpaineHToB.

Tema 6. MapannenbHble anropuTMbl COPTUPOBKMU AaHHbIX. OpraHn3auuns napannenbHbiX BbIYUCNIEHUA ONS CUCTEM
c obLei NnamMATbIO.

MapannenbHble anropnTMbl COPTUPOBKWN AaHHbIX. ANrOPUTMbI COPTUPOBKM AaHHbIX. [lapannenbHbie BblYMCNEHNS ANns
cucTem ¢ 0buwelt namsTblo.OpraHnsaumns napannenbHbiX BoIYUCIEHWIA 4N cucTeM ¢ 0bweli namsTbio. Vicnonb3oBaHue
OpenMP pns napannenbHbIX BblMMCneHUIA. [pobnemMbl CUHXPOHM3aLUMKW, B3aUMHON 610kupoBkX. OpraHn3aums BONHOBOW
CXeMbl NapannenbHbIX BbIYUCIEHWNIA.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLmMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMoCcTosITeNbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyo, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHbe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBSTCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creuvaniTerTa, nporpamMmmam MarmcTpatypbl (yTBepXaeH
npukasom MuHuctepcTea obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®@enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHns "KasaHckmin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLIEr0 NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHMBeEpCUTeT"

JlokanbHble HopMaTMBHbIe akTbl KasaHckoro (MprBonkCKoro) dpegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpepncTts no gpucuvninHe (MO,I:I,yﬂIO)
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DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9/1EKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIX KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

Open MPI - www.open-mpi.org/
VHdbopMaLMoHHbI cepeep MO napannenbHbIM Bbldncnexmam - http://parallel.ru/

MapannenbHble BbIYUCNEHNS U MHOTOMOTOYHOE NPOrpaMMMpoBaHUE -
https://www.intuit.ru/studies/courses/10554/1092/info

®dopym no OpenMP - www.openmp.org/

9. MeToguyeckue ykasaHusi gisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumu Lns ycnewHoro 0CBOEHMSI ANCLMMNMHBI PEKOMEHAYETCS B XOAE NEKUMOHHbIX 3aHATUIA BECTU
KOHCMekTupoBaHue yuebHoro Mateprana. ObpalaTtbe BHIMaHWE Ha OCHOBHbIE OMPeneneHus,
TUNMYHbIE NpuMepbI. [MNepen cnepylowein nekumen PeKoMeHayeTCsl MOBTOPUTb NPenblaylLuii
TEOPETUYECKNA MaTepuan, 03HaKOMUTBLCS C NMPUMepPaMu. NPUBELEHHBIMW B CMINCKE OCHOBHOW U
LOMOJIHUTENBHON NUTEPaTypbI.

npakTnyeckune | BaxHoli coctaBHoO YacTbio y4ebHOro npoLecca B By3e sBNSIOTCS NpakTuieckme 3aHsaTus. Mpu

3aHsATUA MOLFOTOBKE K MPAKTUYECKNM 3aHATUSM HEOBX0AMMO 03HAKOMUTLCS C 3aAaHneM. MoBTopuTb
MaTtepuan nekumii, Matepuan 13 cnmcka peKoMeHAoBaHHOM NMTepaTypbl, NOCMOTPETb NPVBELEHHBIE
npuMepbl. BbINONHWTL CBOW BapUaHT, NPUroToBUTLCS 06BACHUTL PaboTy.
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Bup pabot MeTtoaunyeckue pekomeHaauum

CaMOCTOSA- CamocTosTenbHas pa60Ta - 3TO NO3HaBaTe/ibHas y'-|e6Ha9| neAaTenbHOCTb, Koraa

TenbHas nocnenoBsaTte/ibHOCTb MbIlWEHNA CTyAeHTa, ero YMCTBEHHbIX U NMPakTn4eCKnx onepauw?l M DencTBuii

pa60Ta 3aBUCUT N onpenendaeTcyda caMnM CTyO4EeHTOM. Bo Bpems CaMOCTOSTENbHOM p8.60TbI PeKkomMeHayeTcs
M3y4nTb OCHOBHYIO nnTepartypy, cetesble NCTOYHUKN, O3BHAKOMUTBCA C OOMONMHNUTENBbHON
nMTepaTyp0|7|. B cnucke |/|HTepHeT pecypcoB O N3y4eHns OaHHON OUCUMNINHDI npueeneH
marepuan, KOTOprI7I nomMoraeTt 3aKpennTb 3HaHu4, nony4eHHble B Xone nNpakTn4eckunx 3aHATUI.
CamocTosiTensHoe npo4YTeHne (npocnymmsaHme) OAaHHOro Marepuasna no3BO/NT NMOBbICUTb YPOBEHDb
3HaHWA MO ANCLUMNVHE.

3K3aMeH Llnst NoAroToBKM K 9K3amMeHy HeobX0aMMO 03HAKOMMTLCS CO CMIMCKOM BOMPOCOB, NOBTOPUTb
TEopeTYecKnini Matepuarn, pesynbTtaTbl NpakTniecknx pabot. Mo Bonpocam ans NoaroToBKM K
9K3aMeHy N3y4nTb OCHOBHYIO NNTEPaTypy, O3HAKOMUTLCS C MaTepUanoM, NpuBeaeHHbLIM B MCTOYHMKAX
13 crnucka OOMONHWUTENbHOM MTepaTypbl, M3y4nTb Matepuan u3 ceTeBbiX NCTOYHUKOB.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNIo), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C NpenonasateneM, yKOMNIeKkToBaHHble cneumanianpoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTUE NHpopMaLMKN 0By4aoWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;

- cO3[4aHne BO3MOXHOCTEW AN 06y4atowmxcs BOCIPUHUMATL OLHY W Ty XXe MHAPOPMaUMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVUCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn NHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLONMIXKNTENIbHOCTU caa4m oby4atolwmMcst UHBaANULOM UW NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAaHOBNEHHOW MPOAOIXUTENBHOCTU UX CHAYN:

- NPOAONIXUTENIbHOCTU CcOa4n 3a4éTa UM aK3ameHa, nposoaonMoOro B NMUCbMEHHOM doopme, - He 6onee 4em Ha 90 MUHYT;
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- NPOOONXNTENBHOCTX MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWwerocs npu 3awmte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnsaMm ®IrOC BO n yuyebHbiM nnaHom no HanpasneHuto 09.03.02
"NHGopMaLMOHHBIE CUCTEMBI U TEXHONOTUK" 1 NPOCOUIIO NOArOTOBKM "VIHGPOPMALMOHHBIE CMCTEMBI B 06pa3oBaHnm".
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MHOrOroTOYHOE NPOorpamMmmmupoBaHne

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 09.03.02 - IHOPMALIMOHHbIE CUCTEMbI U TEXHONOM N
Mpogounb NoAroToBKM: VHGOPMAaUMOHHbIE CUCTEMBI B 06pasoBaHum
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:
1. Kapenoga, E. [1. OCHOBbI MHOrOMOTOYHOMO U NapannensHOro NporpammmMpoBaHus: yiebHoe nocobue / Kapenosa E.[. -
KpacHospck: CPY, 2016. - 356 c.: ISBN 978-5-7638-3385-0. - TekcT : anekTpoHHbIn. - URL:
https://znanium.com/catalog/product/966962 (nata obpaieHns: 06.03.2020). - Pexxum pocTyna: no noanmcke.
2. BoeBoavH, B. B. MNapannenbHble BbIYUCNEHUS:
nocobue / BoesoguH B.B., BoesoanH B.B. - CaHkT-lNeTtepbypr: BXB-Metepbypr, 2015. - 603 c. ISBN 978-5-9775-1860-4.
- TekcT : anekTpoHHbI. - URL: https://znanium.com/catalog/product/940115 (nata obpaweHus: 06.03.2020). - Pexum
[ocTyna: no NOAMNMCKe.
3. boraués, K. K0. OcHoBbl napannensHoro nporpaMmMupoBaHms : yuebHoe nocobue / K. KO. Borayés. - 4-e usga. - Mocksa
: Nabopatopust 3HaHuiA, 2020. - 345 c. - ISBN 978-5-00101-758-5. - TekcT : aneKTPOHHbIN // NaHb :
9MeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/135516 (naTa obpaleHusi: 06.03.2020). -
Pexum poctyna: ona asTopums. nonb3osarteneil.

JononHutenbHasa nuteparypa:

1. ®epotos, M. E. Mogenu napannenbHOro nporpaMMmnpoBaHus: npaktuyieckoe nocobue / depotos U.E. - Mocksa:
COJNOH-Mpecc, 2017. - 392 ¢. (BubnnoTteka npodpeccrmoHana). - ISBN 978-5-91359-222-4. - TeKCT : 3NEeKTPOHHBIN. -
URL: https://znanium.com/catalog/product/858609 (nata obpaweHus: 06.03.2020). - Pexxum gocTtyna: no noanmcke.

2. benepanHosa, O. W. MporpamMmMmpoBaHmne Ha si3bikax BbICOKOro YpoBHS : y4ebHoe nocobue / O.U. benepavHosa, T.A.
MwuHeeBa, tO.A. Bonoeososa. - Mockea : MHPPA-M, 2019. - 159 c. - TekcT : anekTpoHHbIii. - URL:
https://znanium.com/catalog/product/1044396 (nata obpaueHus: 06.03.2020). - Pexum gocTyna: no Noanmcke.

3. HemntoruH, C. A. MNapannensHoe NporpaMmMmMpoBaHue st MHOronpoOLECCOPHbIX BbIYUCIMTENbHBIX cucTeM: [Mocobure /
Hewmniorun C.A., Ctecuk O.J1. - CaHkT-MeTepbypr: BXB-MeTtepbypr, 2014. - 397 c. ISBN 978-5-9775-1877-2. - TekcT :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/940180 (maTa obpaleHmns: 06.03.2020). - Pexum goctyna:
no nognucke.

4. Konpaes, B. [l. OCHOBbI anroputMmsaumm n nporpamMmmpoBanms : ydebHoe nocobue / B.[. Kongaes ; non pesn. npod.
N.I". FarapuHoii. - Mocksa : NI '@OPYM' : UH®PA-M, 2019. - 414 c. - (CpeaHee npodpeccrnoHanbHoe obpasoBaHue). -
ISBN 978-5-8199-0733-7. - TekcT : anekTpoHHbIii. - URL: https://znanium.com/catalog/product/980416 (nata
obpauweHuns: 06.03.2020). - Pexum goctyna: no nognucke.
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51.B.[]1B.06.01 BaaumogesicTayrowme rnpoLeccs! 1
MHOrOroTOYHOE NPOorpamMmmmupoBaHne

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 09.03.02 - IHOPMALIMOHHbIE CUCTEMbI U TEXHONOM N
Mpogounb NoAroToBKM: YNHGOPMAaUMOHHbIE CUCTEMBI B 06pasoBaHum
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

OcBoeHWe ancuMnInHbI (MOoyns) npeanonaraeT UCMnonb3oBaHne CneayolWero NPorpaMMHoro obecneyeHns u
VHPOPMAaLIMOHHO-CMPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-meToamyeckas nurepatypa ons AaHHOW ANCLMNANHBI UMEETCS B HANNYMK B 3NEKTPOHHO-6MBNNOTEYHOM cncTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYNHERILNX POCCUINCKMX YHEHBIX, PYKOBOAUTENEN rOCYapCTBEHHbIX OpPraHoB, Npenoaasarenei BefyLumnx By30B CTPaHsbl,
BbICOKOKBaNMULMPOBAHHbIX CNELManMCcToB B pasnnyHbix cgpepax busHeca. PoHnO 61bAmMoTeku cHopMUPOBaH C yHETOM
BCEX N3MEHEHNI obpa3oBaTenbHbIX CTaHAAPTOB W BKOYaET y4ebHuKN, yuebHble nocobus, yiebHo-MeToanYeCKme
KOMMneKchbl, MOHorpaduu, asTopedeparbl, Auccepraunm, 3HLUMUKNONEeANn, CRoBapu 1 CNPaBoOYHUKN,
3aKoHoJaTenbHO-HOPMaTMBHbIE AOKYMEHTbI, CrneLmnanbHbie Nepmoanyeckne n3naHns n n3naHus, Bbinyckaemble

nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHuua 10 ns 10.




