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Mporpamma gucumnnudbl "TexHonorum MPI"; 01.04.04 "MNpuknagHas matematmka'.

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

CrpaHnua 2 13 10.




Mporpamma gucumnnudbl "TexHonorum MPI"; 01.04.04 "MNpuknagHas matematmka'.

Mporpammy omvcuunnnHel paspaboTan(a)(n) MiaLWWA Hay4YHbIA COTPYOHMK, 6/c MapkuHa A.T.
(Hay4Ho-uccnenoBaTenbckas nabopartopusi CoBpeMeHHbIE FeONHOPMALIMOHHBIE Y FTeOCU3NYECKNE TEXHONOTUN,
WNHcTutyT reonorum n Hedprerasosbix TexHonorumin), AngGMarkina@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMeTeHLUun npuobpeTaeMor KOMNETEHLUN
MNK-3 CnocobeH NPUMEHATb 3HaHWS 1 MeTOAbl ANCLIMMINH €CTECTBEHHO-HAY4YHOrO 1

MaTeMaTM4eckoro uukna npu NnpoBeAEHUN Hay4HbIX UCCNEeN0BaHNA, B TOM YMCne
MaTeMaTn4yeckoro U KOMNbIOTEPHOrO MOLENMPOBAHUS U BbICOKOMPON3BOANTENbHbIX
BbIYMCNEHWIA

MnK-4 PaspaboTtka, oTnagka, pedpakTopMHr NporpaMMHoro koaa, 6as faHHbIX,
NMHGOPMALIMOHHBIX PECYPCOB; NMPOEKTMPOBAHME U UHTErPaLMsl NPOrPaMMHOro
obecneyeHus, ynpasneHne npoektamu B obnactn NT

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

OCHOBHbIE€ MPUHLMMbLI PaboTbl HA MHOFOMPOLECCOPHBIX BEIYUCIUTENBHBIX KOMMIEKCAX;

JonxeH ymeTb:

paspabarbiBaTb KO NPOrpamMmbl 4Ns BbIMOMHEHNS HA MHOMOMPOLLECCOPHBLIX CUCTEMAX;

HonxeH snagertb:

HaBblkaMy NporpamMMmmnpoBaHns C NCNONIb30BaHNEM COBPEMEHHDIX TEXHONOINIA napannenbHoro nporpamMMnpoBaHunA;

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

paspa6aTb|BaTb napannenbHble anropnTMbl peleHnda 3agayd BbIYNCNNTENTbHON MaTeEMaTUKW;

OCYLLEeCTBNATb 3CPIEKTMBHYIO afanTtauuio nocnenoBarebHbiX NPorpaMMm NoL MHOronpoLecCOpPHbIe CUCTEMbI C
pasnensemMor NamsaTbio.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.[B.06.02 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosatenbHoi nporpammel 01.04.04 "TMpuknagHas matematuka (BolumcnutenbHas reoMmeTpus u
BbICOKONPOU3BOANTENbHBIE BBIMMCNEHNS)" U OTHOCUTCS K AMCUMNANHAM MO BbiBOpY.

OcBauBaetcs Ha 2 kKypce B 3 ceMecTpe.

3. O6bem AUNCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaX C yKa3aHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb ANCLIMIMNHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTakTHasi paboTa - 36 4aca(oB), B TOM Yncie nekuun - 0 4yaca(oB), npaktTudeckme s3aHatus - 0 yaca(os), nabopaTtopHblie
paboTbl - 36 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtositenbHas pabota - 54 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 54 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMNHDI: 3K3aMeH B 3 CEMECTpE.

4. CopepxaHue auMcLUUNAUHBLI (MOOyNs), CTPYKTYpUMpOBaHHOeE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBeAeHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUAOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)

Buapbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / nX TPyA0EMKOCTb CamocTosTenbHas
N Monyns Cemectp (B yacax) pa6ota
MpakTuyeckuellabopatopHble
flekumu 3aHATUSA paboTbl
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NOHATUA.
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Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUSA paboTbl
Tema 2. MNpuem/nepenava
2.|coobweHnii Mexay oTAeNbHbIMU 3 0 0 8 10
npoLeccamu.
Tema 3. KonnekTueHble
8. B3aVMOLENCTBNSA MNPOLIECCOB. 3 0 0 8 10
4.[Tema 4. 'pynnbl 1 KOMMYHUKATOPbI. 3 0 0 4 5
Tema 5. [Nepecbinka pasHOTUMHbIX
5. AHHBIX. 3 0 0 8 10
Tema 6. [NprMeHeHne TexHonornm
6.|MPI B peweHunn 3agav 3 0 0 6 15
BbIYMCNNTENBHOW MaTeEMaTHKM.
Toro 0 0 36 54

4.2 CopepxaHue aUCUUMNINHLI (MOBYNSA)
Tema 1. Ctanpapt MPI. OCHOBHble NOHATUSA.

Kpatkas nctopus passutust MPI n obnacte npumMeHeHusi. OCHOBHbIe MNOHATUSA U onpeneneHns. CpeacTea
penakTMpoBaHns, KOMNUAALMK 1 3anycka napannensHomn nporpammel. Mogenb nporpammuposaHuns. CTpykTypa
nporpammbl MPI. iHnunannsauus rpynnbl napannenbHbix npoueccos. OnpeneneHve Homepa npowecca u KonmyecTtsa
NpPOLIeCCOB.

Tema 2. NMpuem/nepenada coobLLEHNIA MEXAY OTAE/bHLIMUA NPOL,eCCaMU.

CoBMelLEeHHbIN NpYEM 1 Nepefaya coobweHnini Mex oy 0TLenbHbIMU Npoueccamu. MNpuem u nepenaya coobleHni ¢
6nokunpoBkoii 1 6e3 6nokMpoBKK. AHaNU3 1 paspelleHne TynukoBbIx cutyaumnin (deadlock) npu ncnonb3oBaHUK
6nokupytowWwmx npoLenyp nprvema v otTnpasku coobueHunii. MapannenbHas 06paboTka 04HOMEPHbIX Y ABYMEPHbIX
MacCVBOB.

Tema 3. KonnekTMBHble B3aMMOOEACTBUS MPOLLECCOB.

Oco6eHHOCTU KONNEKTUBHOrO 0BMeHa faHHbIMM MeXy npoueccopamu. Micnonb3oBaHmne OyHKLMA pacchbinku JAHHbIX OT
OJHOro npoLecca BCeM ocTanbHbIM. Vcnonb3oBaHue dpyHKUMA cOOPKU LaHHBIX CO BCeX Npoueccos. MprmeHeHne
onepauuv pegykuun. MapannensHas obpaboTka 04HOMEPHbBIX U ABYMEPHbIX MAcCMBOB. bapbepHas CMHXPOHM3aLUS
npoLeccoB.

Tewma 4. 'pynnbl 1 KOMMYHUKaTOPbI.

OnpeneneHre OCHOBHbIX MOHATUWIA. ['pynna, KOMMYHUKATOP, TUMbl KOMMYHKATOPOB. Onepauuy ¢ rpynnamm: co3gaHue u
YHNUYTOXEHMNE HOBbIX Py NPOLLECCOB; pa3bueHre NpoLEeCCOB Ha Henepecekatwmecs rpynnbsl. Onepauum ¢
KOMMyHMKaTopamu: Co3LaHne KOMMyHMKaTopa; pasbreHne KOMMyHUKATOpa Ha HECKONIbKO HOBbIX KOMMYHMKAaTOPOB;
yoaneHue KOMMyHuKaTopa.

Tewma 5. lNMepecbinka pa3HOTUMHBIX BaHHbIX.

Mpoun3BoLHbIE TUMbI AaHHbIX. Pernctpaumns n yHUYTOXeHNe NPON3BOAHbIX TUMOB AaHHbIX. Buobl KOHCTPYKTOPOB,
0COBEHHOCTY ONMCaHMS MPOV3BOLHOMO TWMNA AaHHbIX U UX OTANYMS. icnonb3oBaHUE NPOU3BOLHBIX TUMOB ANS
MepechbINkKy PasHOTUMHBIX AaHHbIX. Onepauun ynakoBkM 1 pacnakoBky faHHbX. OnpeneneHne Heobxoaumoro obbema
namsiTi Anst ynakoBKM Pa3HOTUMHBIX LAHHBIX.

Tewma 6. NMpumeHeHne TexHonorum MPI B pelieHUu 3aaay BbIYMCIUTENIbHON MaTeMaTUKu.
PaspaboTka napannensHoi nporpamMmbl 1St PEWEHUS KPAEBOW 3a4a4M HA MHOTOMPOLLECCOPHBIX CUCTEMAX C
pasgnensiemMol namsTblo. MpuHUMNbl paspaboTkn napanienbHbIX anropuTMoB. AHANW3 BHYTPEHHEN CTPYKTYPbl anroputma

N BbisiBNeHmne napannenn3ma. HanuncaHns 3PP EKTUBHbBIX NapannenbHbIX NporpamMMm Onsa peweHnsa 3agad
BblYUCNUTENIbHON MaTEMaTUKW.

5. MNepeueHb yue6HO-MeTOOMYECKOr0 0becneyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOayIHo)

3AE
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
BblancnutenbHbIi npakTnkym no texHonorum MPI - hitps://parallel.ru/tech/tech_dev/MPlcourse
Cpena napannenbHoro nporpammuposaHms MPI - http://rsusu1.rnd.runnet.ru/tutor/method/m2/content.html

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OueHOYHble
cpencTea TeKylero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHae oLeHO4YHbIX CPeacTB COAEPXMUTCS cnepyowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHMPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIWIA;

- MexaHu3M OopMUPOBaHNS OLIEHKW MO ANCUMMVHE (MOZYNio);

- onMcaHve nopsaaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANS KaXA0ro OLEeHOYHOro CPeacTsa;
- KpUTEPWM OLIEHMBAHNS 41 KaXA0ro OLEHOYHOro CpeacTsa;

- cooepXxaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsaBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembiM pe3ynbtaTaMm, 3a0aHns pasindHblX TUMOB.

@DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3y4eHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4atoWwmnMcs B OOHOM U3 ABYX BapuaHToB (NMM60 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbCckum bruneTam B COOTBETCTBUM C Npasunamy nonb3osaHust HayyHol 6GubnnoTekoii.

OnNeKTPOHHbIE N30aHWUS OOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BBNNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kaxnoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHOM nuTepatypbl, HEO6XOAMMOI A1 OCBOEHWS AUCLMMAMHBI (MOoyNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUW YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHUM KOMNIEKTOBaHNUS OOHA0B Hay4Hoi
6ubnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNINHBI (MOaYIIS)

MPI Documents - https://www.mpi-forum.org/docs/
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MPI: The Message Passing Interface - https://parallel.ru/tech/tech_dev/mpi.html
The Message Passing Interface (MPI) standard - https://www.mcs.anl.gov/research/projects/mpi/index.htmi

KomaHnpa MS Teams "TexHonorun MPI" -
https://teams.microsoft.com/l/team/19%3a9f9f70be83eb4ba59d4055f0ce6638bf%40thread.tacv2/conversations ?groupld=85424

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl MO0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nabopatopHbie| Mpu BoinonHeHUn nabopaTopHbIX PaboT HeOOXOAMMO UCMONL30BaTh TEOPETUHECKUI MaTepuan 13

paboTbl npennoXeHHOro cnucka nutepatypbl. Bce paboTbl opMeHTUPOoBaHbI Ha NpuMeHeHne TexHonorum MPI
B pa3paboTke napannenbHblX NPorpaMMm Ons peleHns 3anay BblYUCIUTENBHON MaTeMaTUKN. YYeOHbIl
MaTtepuan no kaxpon paboTe nanaraeTcsi NOAPOOHO 1 COLEPXUT HEOOXOANMbIE MOSICHUTENbHbIE
CCbINKK 1 y4yebHble NpuMepbl. Tekyline 3aaaHns Ha nabopaTtopHble PaboTbl BbIOAOTCS KaXayto
HeLeno Ha NpPakTMYeckoM 3aHATuM. Peannsaumns gaHHOM AUCUMNIUHBI Npeanonaraert Kak 04yHoe, Tak
N OMCTaHUMOHHOE CPopMy 0BydYeHUs.

camocTtos- | MayyeHne paHHoro kypca npegycmatpuBaeT CMCTEMATUYECKYIO CaMOCTOATENbHYIO paboTy CTyAEHTOB

TenbHas HaL TEOPETUYECKMM MATEPVANOM, TEKCTAMU PEKOMEHLOBAHHbBIX YHEOHUKOB M y4EBHBIX NOCOBUIA.

paboTa OCHOBHOW LIENbIO CaMOCTOSATENbHbIX 3aHSATUI ABNSIETCS yriybneHHOe N3y4YeHNe OCHOBHbIX MPUHLIMIOB
1 METOLOB pacnapanienneaHuns NporpaMm Ha MHOTOMPOLLECCOPHBIX CUCTEMAX C Pa3LeNsieMoin
namsTblo. Mpu paboTe ¢ yuebHbIMU NpUMEpPaMy HEOHX0AMMO HayYNTbCS MPOBOANTL aHANN3
BHYTPEHHEN CTPYKTYPbl anropnTMa U1 BbiSIBASIT BO3MOXHbIE y4acTkv napannenuama. MNpu nonrotoske
K KQXO0My 3aHATUI0 HE0BX0AMMO 06paTUTLCS K PEKOMEHAOBAHHBIM Y4eBHBIM NOCOBUSM.
CamocTosiTenbHas pabota no Usy4yeHuto kypca npennonaraeT BHeayauTopHyto paboTty. dtanbl
BbIMOIHEHNS CaMOCTOsATENbHBIX PaboT: 1. MpocMoTp y4ebHoro nocobus 1 pekoMeHayeMo
nmTepatypbl Mo TemMe 3anaHust. 2. CocTaBneHne pe3toMe NPOYMTaHHON rnaBbl COOTBETCTBYIOLLENO
pasgena pekoMeHLyeMoro TEOPETMHECKOrO NCTOYHMKA Unn yuebHuka. 3. BeinonHeHue 3apgaHnii no
TEME U X KOMMEHTVPOBAHME.

9K3aMeH npl/l NnoAroToBke K 3k3aMeHy o6yqa|ou4eMy09| PeKoMeHOyeTCsa COCTaBUTb NnaH npouecca NnoaroToBku,
BK/TOHAIOLWEN n3y4yeHune, NoBTOPEeHne, cucteMaTnaaumnio, ormyeckyo O6p8.60TKy marepuana,
NoAroToBKy K BbIMONMHEHUIO NPAaKTUYeCKMX 3a4a4 no TeMaM ancumnnnHbl, a TakXxe coctasneHune
CNu1CcKa BO3MOXHbIX AOMOMHUTENIbHbIX BOMPOCOB 1 3a0aHUN. Ha ak3aMeHe oueHnBaeTcs BnageHme
mMartepunanom o6yqarom,ero, €ro CUCTEMHOE OCBOEHME, CNOCOBHOCTb NPUMEHATb HYXHble 3HaHUA,
HaBbIKM N YMEHUA Npn aHannse I'IpO6HeMHbIX cuUTyaumi n peweHnn npakTMniecknx 3agaHuin.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKaouas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCTONb3YEMbIX MPU OCYLLECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyei nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OcyLUeCcTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecnedeHne obpasoBaTenbHOro npouecca no aucumnnanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMoCcTosATENbHOM paboThl 0ByYaoLWMXCS, YKOMMNIEKTOBAHHbIE CMEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbsl) N OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NMEKTPOHHYI0 MHADOpMaLMOHHO-06pasoBatefbHyto cpeay KdY.

YyebHble ayaMTopun ONns KOHTakTHOW paboTel C MpenonaBatenem, ykOMNNeKTOBaHHbIE CNeLManM3npoBaHHoi Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp Ans pacnedyarky pasaaroyHbix MaTepuanos.
KomnbioTepHbI knacc.

12. CpencrtBa apantaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTene;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolerocs npu sawmuTe KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GrOC BO n yyebHbiM nnaHom no HanpasneHuto 01.04.04

"MpuknagHasa matematnka" n MaructTepckor nporpamMme "BoluncnntenbHas reoMeTpus 1 BbICOKONPOW3BOANTENbHbIE
BblyMcneHuns".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.06.02 TexHonoruy MPI

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 01.04.04 - [puknagHas matematunka

Mpodpmnb NOAroTOBKMW: BblincnnMTenbHas reOMETPUSA U BbICOKONPOU3BOANTENbHBIE BbIYUCAEHNS
KBanvdprkaums BbINyCKHMKA: MArmcTp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. HemHtoruH, C. A. MNapannenbHoe nporpaMmMrypoBaHue Asi MHOFOMPOLIECCOPHbIX BBIYUCIUTENbHBIX CUCTEM: NMocobue /
HemHiorun C.A., Ctecuk O.J1. - CaHkT-Metepbypr: BXB-MeTtepbypr, 2014. - 397 c. - ISBN 978-5-9775-1877-2. - TekcT :
anekTpoHHbiii. - URL: https://znanium.com/catalog/product/940180 (mata obpawerusi: 17.03.2020). - Pexwnm gocTtyna: no
noanucke.

2. bopayHos, C. B. MNpakTrkyM no napannensHoMy nporpamMmmpoBaHuio: yuebHoe nocobue / bopayHos C.B. -
CaHkT-lMeTepbypr: BXB-MNeTepbypr, 2017. - 236 c. - ISBN 978-5-9909805-0-1. - TekcT : aneKTPoHHbIiA. - URL:
https://znanium.com/catalog/product/978561 (nata obpaieHns: 17.03.2020). - Pexxum poctyna: no noanmcke.

3. ®epnotos, M. E. Mogenu napannenbHOro nporpaMMUpoBaHus: npaktudeckoe nocobue / depotos U.E. - Mockea:
COJ10OH-Mpecc, 2017. - 392 c. - (BubnuoTteka npodoeccroHana). - ISBN 978-5-91359-222-4. - TekCT : 9NE€KTPOHHBIA. -
URL: https://znanium.com/catalog/product/858609 (nata obpaiieHusi: 17.03.2020). - Pexxum noctyna: no noanucke.

4. Kapenogea, E. 1. OcHOBbI MHOFONOTOYHOIO 1 NMapannesbHOro nporpamMmmmnpoBaHus: yuebHoe nocobue / Kapenosa E.[.
- KpacHosipck: Cnbupckuii coefiepalnbHblil yHuBepcuteT, 2016. - 356 c. - ISBN 978-5-7638-3385-0. - TekcT :
aneKkTPOoHHBI. - URL: https://znanium.com/catalog/product/966962 (nata obpawerusi: 17.03.2020). - Pexum goctyna: no
noanucke.

JononHutenbHasa nuteparypa:

1. BoeBoguH, B. B. MapannenbHble BbliducneHus: nocobue / BoesoauH B.B., BoesoauH B.B. - CankT-MNeTepbypr:
BEXB-lMeTepbypr, 2015. - 603 c. - ISBN 978-5-9775-1860-4. - TekcT : aneKTpoHHbI. - URL:
https://znanium.com/catalog/product/940115 (gata obpaieHns: 17.03.2020). - Pexxum pocTyna: no noanmcke.

2. boraués, K. KO. OcHoBbl NapannenbHoro nporpammupoBaHns : y4ebHoe nocobue / K. KO. Boraués. - 4-e naa. -
Mockea: JlabopaTopusi 3HaHuit, 2020. - 345 c. - ISBN 978-5-00101-758-5. - TekCT : aNeKTPOHHbI // NaHb :
9N1eKTPOHHO-6ubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/135516 (nata obpaleHms: 17.03.2020). -
Pexwnm poctyna: ons aBTopus. nonb3oBartenen.

3. XabubynnuH, . LLl. MporpaMMupoBaHne Ha S3blke BbICOKOrO ypoBHS C/C++: y4ebHoe nocobue / Xabubynnux A.LU. -
CaHkT-leTepbypr: BXB-MeTepbypr, 2006. - 499 c. - ISBN 5-94157-559-9. - TekcT : anekTpoHHbiit. - URL:
https://znanium.com/catalog/product/356906 (nata obpaieHns: 17.03.2020). - Pexxum pocTyna: no noanmcke.

4. MnewwnHcknin, H.B. MHOronpoLecCopHbIE BbIMUCIUTENBHBIE KOMMMEKCHI. TEXHONOrMK NapannensHoro
nporpamMmmpoBaHus: yyebHoe nocobue / H.B. MnewwuHcknii, U.H. MnewwnHcknii . - KasaHcknii doenepanbHbilit
yHuBepcuteT, 2018. - 80 c. - TekCT : anekTpoHHbINA. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/net/118048/-1/F_mcc18a.pdf (nata obpaweHuns: 17.03.2020). - Pexum goctyna:
OTKPbITbIN.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.06.02 TexHonoruy MPI

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

Hanpasnenne nogrotosku: 01.04.04 - [puvknagHas matemaTtuka

Mpodomnb noaroTosku: BelyucnntenbHas reoMeTpus 1 BbICOKONPOU3BOANTENbHbIE BbIYUCIEHNS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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 nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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