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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 omcuunnuHel "CynepkomnbioTepHoe mogenuposaHue”; 01.04.02 "MpuknagHas matemartvka n uHgopmartmka”.

Mporpammy oucumnnuHel paspaboTan(a)(m) npodpeccop, a.H. (npodpeccop) MnewnHcknii H.B. (Kagpenpa npuknanHoi
mMaTemaTuku, OTAeneHme npuknagHon matematmku n nHpopmatumkm), Nikolai.Pleshchinskii@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OK-1 CNocOBHOCTb K aBCTPaKTHOMY MbIWNEHWIO, aHANN3Y, CUHTE3Y
OK-3 FOTOBHOCTb K CAMOPAa3BUTUIO, Camopeannsaunm, UCNoNb30BaHNIO TBOPYECKOro
noTeHumana
Or1K-3 CMOCOBHOCTbIO CaMOCTOATENBHO NPMobpeTaTtb C NOMOLbI0 UHPOPMALIMOHHBIX

TEXHONOMMIA 1 UCMONb30BaTb B NPAKTUYECKON LeATENbHOCTU HOBblE 3HAHUS U
YMEHUS, B TOM YMCne, B HOBbIX 0BNaCTsX 3HAHWUIA, HEMOCPEACTBEHHO HE CBA3AHHbIX
CO Cqpepoit AesATENbHOCTM, PACWLMPATb U YrnybnsTs CBOE HayYHOE MUPOBO33PEHNE

OriK-4 CNOCOBHOCTBLIO UCMONBb30BATL Y NPUMEHATb YriybneHHbIe 3HaHUS B obnactu
NpVKNagHoW MaTeMaTnk U MHGOPMaTUKN

MK-11 crnocobHOCTbIO pa3pabaTbiBaTh aHanMTMyeckne 0630pbl COCTOSHNUS 0bnacTu
NpVKNagHoM MaTeMaTnku U MHPOPMALIMOHHbIX TEXHONOM NI

MK-13 CNOCOBHOCTLIO 0CO3HABATb KOPMNOPATUBHYIO MONNTUKY B 0BNACTU MNOBbIWEHNS
CoLManbHOM OTBETCTBEHHOCTU BuaHeca nepen obLWecTBOM, MPUHMMATL y4acTue B ee
passuTUn

NnK-2 CnocobHOCTbIO pa3pabaTbiBaTb KOHLENTYanbHblE U TEOPETUYECKME MOLENU

pelwaeMblx Hay4HbIX Npobnem 1 3anay

MK-3 cnocoBHOCTbIo yrnybneHHoro aHanmaa npobnem, NocTaHOBKU U 060CHOBaHMS 3a4ady
Hay4HOM 1 NPOEKTHO-TEXHONOrMYEeCcKon AesTeNbHOCTM

MnK-4 CnocobHOCTbIO pa3pabaTbiBaTb KOHLENTYaNbHbIE U TEOPETUYECKME MOLENU
pelwaeMblx 3a4a4 NPOEKTHOW U NPON3BOACTBEHHO-TEXHONOrMYECKON AEATENBHOCTH

MNK-5 CNOCOOHOCTbIO YNPAaBASTb NPOEKTAMU, NNAaHNPOBATbL HayYHO-UCCNeN0BaTENbCKYO
[nesiTenbHOCTb, aHANN3MPOBaTb PUCKK, YNPAaBNATbL KOMaHOON NpoeKTa

Obyyatolumincs, 0OCBOVBLUNIA LUCLUMANHY (MOLYNb):

JonxeH 3HaTb:

OCHOBHblE MPUHUMMbI PaboTbl HA MHOrOMPOLECCOPHbIX BbIYUCIUTENBHBIX KOMMNEKCAX;

JonxeH ymeTb:

BblGMpaTh ONTMManbHble Crnocobbl pelweHus 3aad CynepkoMMbIOTEPHOr0 MOAENNPOBAHNS;

HonxeH snagertb:

HaBblkamu NPOrpamMMMpPOBaHNS C UCMOMb30BaHNEM COBPEMEHHbBIX TEXHONOMMIA NapannenbHOro NporpaMMMpPOBaHNS;
JlonxeH BeMOHCTpMpoBaTh CMOCOBHOCTL Y FTOTOBHOCTb:

paspabatbiBaTh NapaniefibHble anropuTMbl PeLleHns 3aaa4 BblYUCIUTENBHON MaTEMATMKN;

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BkNtodeHa B pasaen "61.B.[0B.5 OucunnnumHbl (Moaynm)" 0OCHOBHOM NpodhecCuoHanbHom
obpasoBatenbHoii nporpammel 01.04.02 "MpuknagHas Matematuka n nHgopmatuka (MaTtemaTnyeckoe MogenvposaHue)”
N OTHOCKTCS K OMCUMMNIMHAM Mo Bblbopy.

OcBanBaetcs Ha 2 Kypce B 3 ceMecTpe.
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3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuUL(bl) Ha 72 Yaca(oB).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ucne nekuuu - 0 yaca(os), npaktndeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 36 Yaca(oB), KOHTPOSNb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTosiTensHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHLI: 3a4eT B 3 CEMECTPE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl oucumnnmvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N MoLyns CemecTp (B yacax) pa6ora
MpakTnuyeckumelabopaTtopHbie)
Jlekumm 3aHATUA pabortbl
Tema 1. [NpyHUMMBLI NOCTPOEHUS
1. MBK. 3 0 0 4 4
2.[Tema 2. TexHonorust OpenMP. 3 0 0 4 4
Tema 3. Cynepkomnbiotepbl Tesla un
3. AAK-1M. 3 0 0 4 4
4.[Tema 4. TexHonorus CUDA. 3 0 0 4 4
Tewma 5. OpraHunsaums namsatu
5. CUDA. 3 0 0 4 4
Tema 6. OnTMnsaumns
6. napannenbHoro Koaa. 3 0 0 4 4
Tema 7. lNapannenbHbie anropuTMbl
7.|pelweHns 3anay Bbl4UCNNTENBHOM 3 0 0 4 4
9NEeKTPOANHAMUKN.
8.[Tema 8. TexHonorus MPI. 3 0 0 8 8
Ntoro 0 0 36 36

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. MpuHUMnbl noctpoeHus MBK.

I'Iepequb 3aad, ons peweHnsa KOTopblX NCNOMb3YHOT MHOIronpouecCopHble BblYHNCNNTENbHbIE KOMMIEKChI. OcHOBHble
anemeHTbl MBK. I'Iapannenm3M Ha ypOBHE OAHHbIX N Napannenn3m Ha ypoBHe 3a4ad. aq)q)eKTl/lBHOCTb ncnonb3oBaHn4A
MBK: nnkoBas npon3BoanTeNnbHOCTb N OTHOLWEHNe I'IpOI/ISBO,EI,I/ITeJ'IbHOCTb/CTOI/IMOCTb. 3akoH Ampana. KﬂaCCI/Iq:)I/IKaLI.VIﬂ
dnnHHa. MalwuyHbl ¢ obuieit NaMATbio U MalluHbI C pacnpep,eneHHon namsaTbio. OCHOBHbIE CNOCcoObI o6pau4eHv|;| K
namMsaTu. COBpeMeHHbIe CynepKoMnbloTepbl: OCHOBHbIE XapakKTePUCTUKN.

Tema 2. TexHonorus OpenMP.

NcTopus coszpnanns TexHonornm OpenMP. MuHManbHble cpeacTsa pefakTpoBaHus, KOMAUASLMA 1 3anycka
napannenbHblx nporpamm. Mepsasi nporpamma OpenMP. Kak onpenenuts HOMEp HUTK 1 KONNYECTBO HUTei. Oblwme n
yacTHble faHHble. JupekTrea #pragma omp parallel n ee onuumn. PasnnyHble cnocobbl pacnapannennBaHns LKIoB.
ABTOMATMYECKOE U PYyYHOE pacnapannenmsaxune. Yto takoe "penykums”. MapannenbHble cekumm. CUHXPOHM3aLNS.
MNepeMeHHble OKPYXEHUS.

Tema 3. Cynepkomnbiotepbl Tesla n AMK-1M.

OKcKypcusi B nabopatopuio CynepkoMnboTEPHOrO MOAENMPOBaHMS BONIHOBbIX MPOLIECCOB Kadpeapbl NpukianHom
matematuku. leMoHcTpauus BO3MOXHOCTEN cynepkomnbioTepos Tesla (Bnaeokaptbl NVidia) n AMNK-1M (Hesaencumbie
npoueccopsbl). Y aneHHbln [OCTYN K CyNepKOMMboTepY. DNEMEHTbI OnepauUmroHHOR cnuctembl Linux. Tunosas 3apava -
pacnapannennBaHne anropuTMOB PELLEHNS CUCTEM NIMHENHBIX anrebpanyecknx ypaBHeHui.

Tema 4. TexHonorus CUDA.

Uctopusa cospaHus texHonorum CUDA. MuHuManbHble cpeacTtsa peaakTMpoBaHns, KOMNMASaLMM 1 3anycka
napannenbHbix nporpamM. MNepeas nporpamma CUDA. Camoe CNnoXHoe - HATW, 6l0KU pelueTkm, CBS3KU.
Cneundgomkatopbl Bbl3oBa doyHKUMA. CuHTakcuc odoopmneHus sopa v ero Bbi3os. ObpaboTka MaccrBOB LaHHbIX:
pe3epBrpoBaHMe NamsTh, obpalleHne K 3eMeEHTaM MacCUBOB, NEPECHINKA AaHHBIX C XOCTa Ha YCTPOWUCTBO M 0BpatHo.

Tema 5. OpraHusauus namsatu CUDA.
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Buabl namatun CUDA: rnobanbHas namsiTb, peructpsbl, NokasabHas namsatb, pasgensieMas namatb, KOHCTaHTHAs NaMsiThb,
TeKCTypHas namsaTb. [puMepbl MICNONb30BaHUS Pa3aeNsieMoin NaMaTu U KOHCTaHTHOW namsiTi. MNepBbie NonbITKK
noakntoyeHns naketa OpenGL ans nocTpoeHus rpadudecknx n3obpaxeHuii. Kak ncnonb3osatb penykuuto. MNnoxve un
XopoLume cnocobbl BbIYNCNEHWSI CKaNSPHOro Npoun3eeneHnst 6onbLlrx BEKTOPOB.

Tema 6. ONTMMU3auMa NapannenbHOro Koaa.

rlpI/IHLI,I/II'IbI onTuMn3aunmn napannenbHoro Kkona. YT0 BaxHee - COKpaTtnTb BpeMS BbIMONMHEHNA NMPOrpamMmbl NN
9KOHOMMTb NaMsITb NoA OaHHble? I/I3MepeH|/|e BpeMeHM BbINOTHEHUA napanneanoM nporpammbol. I'IpOBepKa Ha oWnbKK
BpeMeHU BbINMOTHEHUA. OnTMMn3aums MaccurBos, pa3mMelaembix B rnobanbHoii namaTn. O6beKTHOe nporpamMmmmpoBaHmne
Ha CUDA: poctomHcTBa 1 HepocTatkn. KoMnnekcHble nepeMeHHble N MaCCuBbl KOMMJIEKCHbIX Yncen.

Tema 7. I'Iapannenbl-lble anroputmbl peweHusda 3agay BbIYMCIUTENbHOWN NIeKTpoaouHaMUKU.

KpaTKOG BBeOEHMEe B BblHUCNNTENbHYIO 3N1EKTPOOANHAMUKY. AHanna TMnoBbIX anropuTtMoB peleHnsa 3anady teopun
pacnpocTpaHeHnsa n gudopakumm aneKTpoMarHUTHbIX BOSTH B BONTHOBOAHbLIX CTPYKTYypax. I'IepBa;l 3agada - 3aaada
Andppakumm SJ'IeKTpOMaFHI/ITHOI7I BO/IHbl Ha Nonepe4yHoM 3KpaHe B NMNN0OCKOM BONMHOBOLE. PasnuyHble cnocobbl npoBEepPKn
Pe3ynbTatoB cHeTa - OT BHyTpeHHeI7I CXOOMNMOCTIN I'IpI/I6J'II/I)KeHHOFO MeTona OO0 yCNnoBusA Ha rpaHuue C I'IpOBO,D,FILIJ,GVI
NOBEPXHOCTbIO.

Tema 8. TexHonorns MPI.

Wctopusa cospaHus texHonormm MPI. MuHuManbHble cpefcTtsa pefakTMpoBaHus, KOMNUASALUUKM 1 3anycka napannenbHbiX
nporpamm. Mepeas nporpamma MPI. lHuunanmsauns rpynnel napannensHbix npoueccos. OnpeaeneHne Homepa
npoLiecca v konnyecTsa npoueccos. Owmnbkn BpemeHn BbinonHeHus. MapannensHas obpaboTka MacCcuBOB.

MpocTeliwnii obmMeH coobleHnsiMn. BoamoxHble owmnbku npu nepenadye faHHbix. Hebnokupytowme doyHKLMN obMeHa.
KonnekTnBHbIn 06MeH faHHbIMU. MpuMep: 3apada Oupuxne ons ypasHeHus Jlannaca.

5. MNepeueHb yue6HO-MeTOAMYECKOrO obecnevyeHns A CaMOCTOsSITeNbHOWU paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota nogpasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSIX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHnsauusi caMocTosTenbHOM paboTbl 0ByHaOWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMU,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMY PECYPCAMU, BKOYAS:

Mopsaok opraHM3aumn 1 ocyLecTBleHNs obpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTefibHbIM NMPOrpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauum ot 5 anpensi 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoi depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBeneHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHuns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oefepansHOro rocy1apcTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO YYpEX AeHNS
BbICLIEr0 NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHbiii yHUBEpCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkckoro) dpegepanbHoro yHmBepcuteTa
YyebHo-MeToAnYECKNE MaTepuasl No gucumnInHe - www.abcpnb.ru

6. DOHA OLEeHOYHbIX CPeacTB Mo AUCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (Mo,u,ymo) BKNOYaeT OoLueHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEepPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIe 3HaHWI, yMeHVII7I M HaBblkoB. POHAO OLEHOYHbIX cpencTB BKNO4YaeT OLUEeHO4YHble
cpencTBa Tekyllero KOHTpons n oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arTectauunn.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cnenytolas nHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTatam 06y4eHus Mo AUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMSI OLIEHKYM MO ANCUMMNIVHE (MOZYIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMbie K 0eiCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).
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7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- 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.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

Bukunegnus - http://ru.wikipedia.org

NHTepHeT-nopTan obpasoBatenbHbix pecypcos no UT - http://www.intuit.ru

VHTepHeT--nopTan pecypcoB No MateMatu4yecknum Haykam - http://www.math.ru/
VHTepHeT-nopTan co ctatbsMy No anroputMmke 1 nporpammmnposaxmio - http://algolist.manual.ru/
VIHTepHeT-pecypc No ncTopum KOMNbOTEPOB - http://www.computer-museum.ru

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nabopatopHble| Mpu BoInoNHeHUN nabopaTopHbIX PaboT HEOBXOAMMO UCMONb30BATL TEOPETUHECKUIA MATEPHAn,

paboTbl LenaTb CCbINKU HA COOTBETCTBYIOWME TEOPEMbI, CBOMCTBA, OOopMynbl U Np. PeweHne 3apay
nsnaraetcs NoapobHo 1 conepXnT HeobX0aUMbIE NOSCHUTENBHbIE CChINKW. Tekylme 3aiaHuns Ha
nabopatopHble paboTbl BbLAAIOTCS KX Ay HEAEMNO HA NPAKTUYECKOM 3aHATUK. NHamBuOyanbHble
LOMallHWe 3aaHuns BblOAOTCS HA NPAKTUYECKMX 3aHATUSX B HAYane M3y4eHns COOTBETCTBYHOWMX
TEeM.

camocTos- | [penycMoTpeHa cucTeMaTyeckas caMocTosTenoHas pabota CTyLeHTOB Hal TEOPETUHECKUM

TenbHasl MaTepuanom, TEKCTaMu PEKOMEHI0BaHHbIX y4eBHNKOB 1 y4ebHbIX Nocobuii; pa3BMTME HABbIKOB

pabota CaMOKOHTPONS, CNocoBCTBYOWMX MHTEHCUADMKALUK y4ebHoro npouecca. CTyneHTam cnenyet
CTPEeMUTLCS K aKTUBM3ALIMM 3HAHWIA Ha 3aHATUSIX MO APYTUM €CTECTBEHHO-HAYYHbIM OUCLUMNINHAM,
CBSAI3aHHbIM C JaHHbIM KypcoM. [Mpu paboTe ¢ npvMepamy He0HX0LMMO CTPEMUTLCS HE TONBKO K
y3HaBaHWIO anroputMa peLeHns Kaxaon KOHKPETHOM 3aAa4uu, HO 1 K MOHUMaHMWIO LieNu ero
ynoTpebneHns B 4aHHOM KOHTEKCTE, OyHKLMOHANBHOW Harpy3Ku, KOTOPOU AaHHbIA NpuMep
obnapnaet. CamocTosiTenbHasi pabota no nsy4eHuio Kypca npeanonaraeT BHeayanTopHyto paborty.
STanbl BbINOMHEHNS caMOCTOoATENbHBIX PaboT: 1. MpocMoTp y4ebHOro nocobus 1 pekoMeHayeMon
nmTepatypbl No Teme 3ananusi. 2. CocTaBneHne pestoMe NPoYMTaHHOM rnasbl COOTBETCTBYIOILErO
pasgena pekoMeHLyemMoro TEOPETMHECKOro NCTOYHMKA Unn yuebHuka. 3. BeinonHeHue 3anaHnii no
TEME U X KOMMEHTVPOBAHME.

3auet Mpu noaroToeke K 3a4eTy obyyatolemMycst pEKOMEHIyeTCcsl COCTaBUTb NnaH npoLlecca NoAroToBKY,
BK/lOYalOWEN N3y4eHne, MOBTOPEHNE, CUCTeEMaT3aumio, nornyeckyto 06paboTky maTepvana, aHanms
MOJTy4EeHHOM MHADOPMAaLMEN C BbISIBIEHMEM BO3MOXHbIX ClIEACTBUA 1 HESIBHBIX CBOMCTB 0O bEKTOB,
COCTaBNEeHNEM CMUCKa BO3MOXHbIX OOMONHUTENbHbLIX BONPOCOB 1 3a4aHWNA, NOArOTOBKY K
BbIMONHEHWIO NPaKTUYeCKMxX 3a8a4 No TemMam OUCLUUMINHBDI.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YEeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTeNibHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTOJb3YEMbIX NMPU OCYLLECTBAEHM 06pa3oBaTebHOro npoLecca no
OUCUMNAVHE (MOLYNIo), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMme OUCLMMNVHBI (MOZYNS).
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11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON paboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NnpuHTEp 4Nna pacneyatkn pa3aaToyHbix MaTepranos.

MynbTumeauinHas ayautopus.

KoMmnbtoTepHbI knacc.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUMN/IMHBI K NOTPE6HOCTAM 00y4YaloLLuXcsi MHBaNWUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTenen;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX WK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoLmx BO3MOXHOCTb OCBOEHNS HABbLIKOB 1 YMEHWIA, (DOPMUPYEMBIX
OVCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGopMaLum, OpraHM3aunn pasnmyHbIX
(POPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbl AN MPOBEAEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn GOopPM TEKYILEro 1 NPOMEXYTOYHOro
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNbHOCTU COoa4n 3a4éTa unmn aK3ameHa, npoBoaonMoro B NMUCbMEHHOMN poopme, - He 6onee 4eM Ha 90 MUHYT;

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

- NPOOOIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 01.04.02
"MpuknagHasa matematnka n nHgopmatuka" n Mmarnctepckor nporpamme "MaTtemaTnyeckoe MmogenmposaHue”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.5 CyrnepkoMnbroTepHOE MOLEMPOBAHNE

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodchunb noarotoskun: MaremaTnyeckoe MogenMpoBaHue

KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. MnewmHckuin H.B. MHoronpoueccopHbie BblYUCAMTENbHbIE KOMMNEKCHI. TEXHONOrMM napanienbHoro
nporpammnpoBaHus: Y4yebHoe nocobue / H.B. MnewwnHckuin, .H. MnewwnHckuii . - KazaHckuii doeaepanbHblii
yHmBepcuteT, 2018. - 80 c. Pexwnm goctyna:

http://dspace.kpfu.ru/xmlui/bitstream/net/118048/-1/F_mcc18a.pdf

2. ®epnotos W.E. Mogenu napannensHoro nporpamMmmpoBanus: Mpaktudeckoe nocobue / depotos U.E.
M.:CONOH-Mpecc, 2017. - 392 c. Pexwnm pocTyna:

http://znanium.com/bookread2.php?book=858609

3. Makcumos H.B. Apxutektypa 9BM n BbluucnutenbHbix cuctem: Yuebruk / H.B. Makcumos, T.J1. MapTbika, UN.A.
Monos. - 5-e n3g., nepepab. u pon. - M.: ®opym: HALL MIHDPA-M, 2015 - 512 ¢. Pexunm goctyna:
http://znanium.com/bookread2.php?book=492687

JononHutenbHasa nuTteparypa:

1. ®epotosa E. J1. MpuknagHble MHOPMaLMOHHbIE TexHonorun: YyebHoe nocobue / E.J1. ®enoTosa, E.M. MopTHOB. - M.:
na ®OPYM: HNLU NHDPA-M, 2013. - 336 c. Pexunm goctyna:

http:/znanium.com/bookread.php?book=392462

2. Napaukosckuin B.W. Linchposast o6pabotka curHanos: Mpaktnueckoe nocobue YuebHoe nocobue / Maaavkosckuii B.U.
- M.:CONOH-Tp., 2014. - 766 c. Pexxum goctyna:

http://znanium.com/bookread2.php?book=883840

3. Tymakos, [.H. TexHonorusi nporpammmpoBaHus CUDA: yuebHoe nocobue / O.H. Tymakos, [.E. YnkpuH, A.A. Eropues,
C.B. lNonoycos. - KasaHb, M3n-Bo KasaHckoro yHueepecuteTta, 2017. - 112 ¢. (ISBN 978-5-00019-913-8) Pexwum pgocTyna:
https://shelly.kpfu.ru/e-ksu/docs/F244581044/Tekhnologiya_programmirovaniya_ CUDA.pdf

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 8 ns 9. Bl YHH

ARl | AL O



Mporpamma omcuunnuHel "CynepkomnbioTepHoe mogenuposaHue”; 01.04.02 "MpuknagHas matemartvka n uHgopmartmka”.

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.5 CyrnepkoMnbroTepHOE MOLEMPOBAHNE

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

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodhunb noarotoskun: Maremarnyeckoe MogenMpoBaHue

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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