Mporpamma ancumnnuubl "MNapannenbHble Bblyucneruns”; 38.04.05 "busHec-nHgopmartmka".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

WHCTUTYT BbIYMCANTENBHOW MaTeMaTnk U MHOPMALIMOHHbIX TEXHONOMIA

YTBEPXOAHKO

MpopekTop no obpasoBaTtenbHOW aesTenbHocTn KDY
npocp. Taropckun O.A.

o 20 T.

Mporpamma gUCUMNAUHLI
[NapannenbHble BbIYMCNEHUS

HanpasneHue nogrotosku: 38.04.05 - busHec-nHdopmaTmnka

Mpodounb noarotoBkn: MatemaTnyeckne MeTonbl U MHOOPMALIMOHHBIE TexHonoruy B 6rsHece
Keanudomkaums BbiNyCKHUKA: MarnucTp

dopma 0by4eHus: o4Hoe

S13bIk 0By4eHNs: pyCccKuii

oo Havana obydeHns no obpasosatensHoi nporpamme: 2018

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

ARl | AL O



Mporpamma ancumnnuubl "MNapannenbHble Bblyucneruns”; 38.04.05 "busHec-nHgopmartmka".

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 ancumnnuubl "MNapannenbHble Bblyucneruns”; 38.04.05 "busHec-nHgopmartmka".

Mporpammy oucumnnuHel paspaboTan(a)(y) ooueHT, K.H. baHaepos B.B. (kadpeapa aHanvaa gaHHbIX 1 MCCnenoBaHns
onepauwui, otaeneHme oyHaaMeHTanbHON NMHGOPMATUKN 1 MHCDOPMAaLMOHHBIX TexHonormit), Victor.Banderov@kpfu.ru

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

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

LWndop PaclumndppoBka
KOMMeTeHLun npuobpeTtaeMoi KOMNETEeHLUN
MnK-1 CNOCOBHOCTb rOTOBUTL @aHANUTUYECKE MaTepuanbl Ans OLEHKM MEPONPUSTARA 1
BblpaboTKM cTpaTerndeckux pewennin B obnactn KT
MK-10 CNOCOBHOCTb NPOBOANTL UCCNELOBAHMS U MOUCK HOBbIX MOLENel 1 METOL0B
COBEPLIEHCTBOBAHNS apXMTEKTYpbl NPeanpuaTns
MK-11 CNocoBHOCTb NMPOBOAMTL MOWCK U @aHANM3 MHHOBALMIA B 3KOHOMUKE, YNpaBAeHUN 1
KT
MK-16 CNOCOBHOCTb YNpPaBnATb UHHOBALMOHHOM U NPEANPUHUMATENLCKON AeATENBHOCTLIO
B cdhepe VKT
NnK-2 CNoCcOBHOCTb MPOBOANTL aHANN3 UHHOBALMOHHOW AeSTENbHOCTW NPEANPUSATUS
NnK-3 CNOCOBHOCTb NPUMEHSTb METOABI CUCTEMHOIO aHanu3a u MoOAeNNpPoBaHNs ans
aHann3a, apxuTekTypbl NpeanpusaTnin
NnK-4 CnocobHOCTb paspabaTbiBaTh CTPATENMIO PA3BUTUS apXUTEKTYPbI MPELNPUSATAS
NnK-5 CNOCOBHOCTb NNAHMPOBATL NMPOLECCHI YNPABNEHUS XUSHEHHBIM LIKNOM

NT-nHgpacTpyKTypbl NPeanpusaTUsi 1 OPraHN30BbLIBaTb UX UCMONHEHNE

MNK-7 CNOCOBHOCTb YNPaBNsATh 3NEKTPOHHBLIM NMPELNPUATAEM W NOLPA3LENEHNAMY
9NEKTPOHHOro 63Heca HeceTeBbIX KOMMaHUM

O6yyatolmiics, 0OCBOVBLINIA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

- MOHMMaTb NPUHUMMNBI NOCTPOEHUSA N PYHKLMOHNPOBAHMSA annapaTHo-NporpaMMHbIX KOMMNNEKCOB, NpegHa3HayeHHbIX
ONna nposeneHnsa napannenbHbiX BblYNCNEHWNI

JonxeH ymeTtb:

- OPUEHTUPOBATLCA B anmnapaTHOM U NPOrpaMMHOM obecneyeHun napannenbHbiX CUCTEM
HonxeH Bnagetb:

- TEOPETMYECKMMMN 3HAHMSMU O MOCTPOEHMMN 1 NPOrPaMMUPOBAaHNM NapanieNbHbIX CUCTEM
LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.1 OucumnnuHbl (Mogynmn)" OCHOBHON NPOheCCUOHANBHOW
obpasoBatenbHoi nporpammbl 38.04.05 "BrsHec-nHgpopmaTtuka (Matematmyeckme MeToapl 1 UHGOPMALMOHHbIE
TEXHOMOMMM B B3HECE)" U OTHOCUTCS K AMCUMNANHAM MO BbiBOpYy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMeCTpe.

3. 06beM gucuMnIHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHas paboTa - 32 yaca(os), B TOM 4ncne nekuun - 16 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 16 Yaca(oB), KOHTPONb caMocTosiTeNnbHOM paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 76 yaca(os).
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Mporpamma ancumnnuubl "MNapannenbHble Bblyucneruns”; 38.04.05 "busHec-nHgopmartmka".

KoHTponb (3a4éT / ak3aMeH) - 36 yaca(oB).
dopma NPOMEXYTOHHOrO KOHTPONS ANCLUUMINHBI: 3K3aMeH B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,

Pasnenbl AUcUUNINHDbI / MX TPy AOEMKOCTb CamocTosiTeNlbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
y Tema 1. ['padpmnyeckmnin KoHBerep. 3 5 0 5 10

‘|ApxutekTtypa GPU-ycTpoicTea.

Tema 2. Nlepapxusa namatn GPU.
2.|KoHcTaHTHas, rnobanbHas, 3 2 0 2 12
TEKCTypHas, pasnensemas namaTb.

Tema 3. Obwue NpUHLWMbI
noctpoeHs nporpamm ans GPU.
3.[Mogenb nporpamMmmmmpoBaHus B 3 2 0 2 10
ob6uwei namatu. SIMD (SIMT) mozenb
nporpammbi.

4 Tewma 4. lNporpammHas moaenb 3 5
‘ICUDA.

Tema 5. HekoTopble anroputmsl
5 06paboTku Maccueos. MapannenbHas 3 >
"lpenykuns. MpedorkcHas cymma.

6 Tema 6. HekoTopble YncneHHble 3 5

‘lanropntmbl. 0 2 8
Tema 7. MNpuknagHbie
- [Matematndeckue 6ubnmnoTeku: 3 5 0 5 8
"ICUBLAS, CUSPARSE, CUFFT,
CURAND
Tema 8. bonblne 3agayn
8. napannenbHbIX BbIYNCIEHNIA. 3 2 0 2 8
9.|Tema 9. lNoaroroska K aK3aMeHy 3 0 0 0 4
Ntoro 16 0 16 76

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)

Tema 1. M'pachnueckuin koHsenep. Apxutektypa GPU-ycTponcrea.

SBonoums rpadunyecknx yckoputenen. lNosisneHne n apontouns rpadryeckoro KoHserepa.
TekcTypsl, WwWeinepsl. WenaepHsie npoueccopbl. Oblme YepThl BHYTPEHHETO YCTPONCTBA
rpagonyeckumx yckopuTenei pasHbix Npon3soauTenen.

Tema 2. Uepapxus namatn GPU. KoHcTaHTHasA, rnobanbHasi, TEKCTypHas, pa3gensieMas namsaTb.
Buabl namatu B GPU yctpolictBax. KoHCTaHTHas, rnobanbHas, TekCcTypHas, pasaensemMas namarb.
PacnonoxeHue Ha rpagonyeckom Ynne, KeWMpoBaHue, orpaHnyeHmns goctyna. O6MeH OaHHbIMK
mexay GPU n CPU. Obuwee BMpTyanbHOe aapecHoe NpocTpaHCTBO.

Tema 3. O6wme NpMHLUMNbI NOCTPOoeHs nporpamm anst GPU. Mogenb nporpammMupoBaHusl B o6LLer NamaTu.
SIMD (SIMT) Mmopenb nporpamMmbl.

Knaccundomkauns ®nnHna. Mecto GPU B knaccmdbukaumm dnvnna. Otanyuns mogenu SIMT ot
knaccuyeckoin SIMD-apxutekTypsl.

Tema 4. NMporpamMmHas mopens CUDA.

MporpammHas mogens CUDA. Baaumogeinctesme CPU->GPU->CPU. Baaumogneiictane CUDA u
C/C++. Pacwupenue a3bika C/C++. BCTpoeHHble TUMbl faHHbIX, LOMNONHUTENBHbIE A3bIKOBbIE
KoHCcTpykumn. CUDA-6nbnuoTteka BpeMeHU UCNONHEHNS. ATOMapHbIe onepawmu.
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Mporpamma ancumnnuubl "MNapannenbHble Bblyucneruns”; 38.04.05 "busHec-nHgopmartmka".

Tema 5. HekoTopble anroputmbl 06paboTku maccueos. MapannenbHas penykuus. MNpedoukcHas cymma.
YcTaHoBka 1 HacTpolika nporpammHoro obecnedeHusi CUDA nog OC cemeiicte Windows u Linux.
Pacwuperune a3bika C/C++. BCcTpoeHHble TUMbl AaHHbIX, 4OMOMHUTENbHBIE S3bIKOBbIE KOHCTPYKLUN.
CUDA-6vbnnoteka BpeMeHun ncronHeHus. AtomapHble onepaumu. Komnunsumns CUDA-nporpamm

Tema 6. HekoTopble YMCeHHbIe anropuTMbl.
MporpammHas peanuaaumns anroputMa napannenbHoro CyMMMpoOBaHUE 3N1IEMEHTOB OLLHOMEPHOMO
maccua Ha GPU. CpaBHeHne nponssoautensHocTn CPU n GPU-peanusauuii.

Tema 7. MpuknagHble matematuyeckue 6ubnmoreku: CUBLAS, CUSPARSE, CUFFT, CURAND
MporpammHas peanusaums Ha GPU anropmMTMoB: - TpaHCMOHNPOBAHWS MaTpULLbl - BbIYUCIEHNS
yrcna "nv" Npy NoMoLM COCTaBHbIX KBadpaTtypHbIX POPMyn - BbIYUCIEHMS Y1cna "nNn" METO00M
MonTe-Kapno.

Tema 8. Bonbluuve 3apa4yv napannenbHbIX BbIYUCIIEHUMN.
BeeneHue B wabnoHbl C++. DyHKTOP, uTepatop. Vix peanusauns Ha C++. ZIP-utepartop. Obwas
npeororus Thrust. MNpumepsl ncnonb3osanns. Baaumogencteme Thrust 1 CUDA Plain C.

Tema 9. MNoaroroeka K aK3aMeHy
CamocTtositenbHas pabota. [MoarotoBka K aK3ameHy.

5. MepeyeHb yue6HO-MeTOAMYECKOr0 obecnevyeHns s CaMOCTOsITeNbHOWU paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actusa. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSIX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE 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 11 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY U NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHnsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOI U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKMIOYAS:

Mopsaok opraHM3aumn 1 ocyLecTBleHNs 0bpasoBaTenbHON AesaTenbHOCTY No o6pasoBaTefibHbIM NPOrpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauum ot 5 anpensi 2017 rona Ne301)

MNMucbmo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeneHUIA"

YcTaB chefepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckmin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbHOMO YYpeX AeHNS
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpPCUTET"

JokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkcKoro) doegepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLMUMNIMHE (MOAYIO)

DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HANPaBNeHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS M OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaunm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS cneayiolas MHpopMauums:

- COOTBETCTBME KOMNETEHLMIA NNAHMPYEMBIM pe3dynbTatamM 06y4eHns No LUCLUMNAMHE (MOLYNio);

- KPUTEPUM OLIEHMBAHNSA CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKKOYas TpeéoBava, npegbsasndeMble K OEencTBuAM o6yqa|ou4|/|xcsl,
OEMOHCTPUpPYyEMbIM pe3yfibTataM, 3anaHns pa3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).
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Mporpamma ancumnnuubl "MNapannenbHble Bblyucneruns”; 38.04.05 "busHec-nHgopmartmka".

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)

Caint - http://bigor.omstu.ru/?cnt/?doc=Parallel/base.cou
Cawirt - http://www.hpcc.unn.ru/files/HTML_Version/
Cat - https://parallel.ru

Cant - http://www.gpgpu.ru/

Cait - Nvidia.com

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

nekumu TeopeTnyeckuii Matepuan nanaraeTcs Ha nekumsix. [puyeMm KOHCNEKT NeKUMiA, KOTOpPbIA ocTaeTcs y
CTyLeHTa B pe3ynbTate NPOCNyLWMBaHNUSA NEKLUN HE MOXET 3aMeHUTb y4ebHuk. Ero uenb -
(POPMYNMPOBKA OCHOBHbIX YTBEPXAEHUI 1 onpeaeneHuid. Mpocnywas nekumo, NonesHo
03HaKkoMUTbCs ¢ Bonee NoapPoOHbIM N3NOXeHeM MaTepunana B yuebHrke. CnMcok nutepaTypbl
pasfeneH Ha LBe Kateropun: HeobXoOMMbI AN COAYM 9K3aMEHa MUHUMYM Y OONONHUTENbHAS
nuTeparypa.

nabopaTopHble| N3yyeHne kypca noapasymeBaeT He TONbKO OBNafeHNe TeopeTUYeckMM Matepmanom, Ho 1

paboThbl nosnyYeHne NpakTU4eckux HaBblkoB anst 6onee rnybokoro NOHUMaHUS Pa3nenoB AUCLUMINHBI Ha
OCHOBE pelleHns 3aaa4d v ynpaxHeHui, UNNCTPUpYIoWMX 10KasbiBaeMble TeopeTnyeckne
MONOXEHUS, a TaKkxXe pasBuTMe abCTPakTHOro MbIWIEHUS U CMOCOBHOCTI CaMOCTOSITENIbHO
[lOKa3biBaTb YaCTHblE YTBEPXAEHUS.

camocTos- | CamocTosiTenbHas paboTa npeanonaraeTt BbINONHEHUE AoMalHKX paboT. MpakTnyeckue 3anaHus,
TenbHas BbINOIHEHHbBIE B ayAUTOPWM, NPeLHA3HAYeHbl AN yKasaHus obwmx MeTOLOB peWEHNs 3aaay
paboTa onpefeneHHoro Tnna. 3akpenuTb HABbIKN MOXHO NKLIb B PE3yNbTaTe CaMOCTOATENbHON PaboThl.
Kpome Toro, camoctositenoHas paboTta BKNOYAET NMOATOTOBKY K 3k3aMeHy. [pu noarotoeke k coave
9K3aMeHa Becb 06beM paboThl PEKOMEHOYETCS pacnpenensTb PAaBHOMEPHO MO OHAM, OTBELEHHbLIM
LN NOArOTOBKU K 9K3aMEHY, KOHTPONUPOBAaTb KaxAblli AeHb BbINONHeHUs paboTol. Jlyywe, ecnm
MOHO NePEeBLINONHUTL NiaH. Toraa scerna byneT pe3eps BPEMEHN.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH V3yyeHre aucumnivHbl 3aBepliaeTcsl akaameHoM. [MoaroToska K ak3aMeHy crnocobcTeyeT
3aKkpennenunto, yrnybneHuo n obobLeHunto 3HaHKiA, nony4yaeMblx, B npouecce oby4eHusl, a Takxe
MPUMEHEHUIO MX K PELIEHNIO NpakTUYeckmx 3anay. [oToBsICh K 3K3aMeHy, CTYAEeHT NMKBMAMPYET
nmMetowmecs npobenbl B 3HaHKWSIX, yrnybnsieT, cuctemMatuanpyeT 1 yropsiaoymMBaeT CBou 3HaHus. Ha
9K3aMeHe CTyAeHT AEMOHCTPUPYET TO, 4TO OH Npuobpen B npouecce 0by4eHns Mo KOHKPETHO
y4ebHon aucumnnnHe.

3a 3-4 gHs HY>XHO CUCTeMatn3npoBaTtb yXXe nMeroumnecs 3HaHuA. Ha KOHCynbTauun nepen
9K3aMeHOM CTYyNEeHTOB NO3HAKOMAT C OCHOBHbIMA Tpe6OBaHI/I$iMI/I, OTBETAT HA BO3HUKLWNE Y HUX
BOMPOCHI. |_|03TOMy noceueHune KOHCYﬂbTaLlMVI obsizaTensHo.

TpeboBaHUs K opraHn3aunMmn NOAroTOBKU K 9K3aMEHaM Te Xe, YTO U NPpW 3aHATUSIX B TeHeHNe
ceMecTpa, Ho cobntogatbest OHU fomXHbI Bonee cTporo. MNpy NoAroToBKe K 3K3aMeHaM y CTyeHTa
LOMXeH BblTb XOpowWwwnit y4eBHMK MU KOHCTEKT NUTepaTypbl, NPOYMTAHHOM MO yKa3aHwWio
npenofaeartens B TeYEHNe ceMecTpa. 34eCb MOXHO 3DEKTUBHO MCMONb30BATh INCTHI OMOPHbIX
CVrHanos.

BHauane cnenyeT NpocMOTPETh BECb Matepuan Mo coaBaeMoit AUCLMMNHE, OTMETUTL Ans cebs
TpyZHble Bonpockl. O6s3aTeNbHO B HYX pasobpaTbes. B 3aknioueHve ewe pas LenecoobpasHo
MOBTOPUTb OCHOBHbIE MOMOXEHUS, NCMONb3YS NPV 3TOM NUCTbI ONOPHbIX CUrHASOB.

10. NMepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, HE0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLlecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIEKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp ANS pacneyvyarky pas3naroyHbix MaTepuarnos.
KomnbtoTepHbIii knacc.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLuxcsi MHBaNnUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOmMMoCTK B 06pa3oBaTeNibHOM NMPOoLEcce NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUsTAE NHpopMaLMK 0By4yatoWwmMMnCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn NobOro HETEKCTOBOrO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX UNu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TeKcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW Ais 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NoNyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynanbHo;

- MPUMEHEHWEe NPOorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLLMm, OpraHn3aL iy pasnuyHblx
hOPM NHTEPAKTMBHOWM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNIbHOCTU BbICTYNNEHUA 06y'-|a|ou4eroc9| npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHoM no HanpasneHuto 38.04.05

"BusHec-mHopmMaTrka" n marmctepckon nporpamme "MaTtematmyeckme Metonbl N MHPOPMAaLMOHHbIE TEXHONOIN B
6r3Hece".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.1 lNapannensHbie BbIHUC/TIEHNS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpaeneHnune nogrotosku: 38.04.05 - buaHec-nHgopmartuka

Mpogounb NoaroToBKM: MatemaTnyeckne MeToibl U MHOPMALIMOHHBIE TEXHONornM B GrsHece
KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1.CokonuHckuia, JleoHnn Boprcosuny. MapannenbHole cuctemMbl 6a3 faHHbIX: y4ebHOe nocobue Ans CTYLEHTOB BbICLINX
y4ebHbIX 3aBefeHnin, obyyatowmxcs no HanpaeneHusim BMO 010400 "MprknagHas matemaTvika u uHgopMaTiika " u
010300 "dyHpameHTanbHas nHgopMaTuka 1 HgopMaumnoHHbie TexHonormun” / J1. b. CokonuHcknin; Hau. nceneg.
tOx.-Ypan. roc. yH-1.?Mocksa: M13a-80 Mockosckoro yHusepcuteta, 2013.7182 c¢.: un.; 21.?(Cepus
"CynepkomnbloTepHoe obpasosaHue").?(CynepkoMnbioTEPHbI KOHCOPLIMYM YHUBEpcuTeToB Poccun).?Cooepx., pes.
naparn. pyc., aHrn..?bubnuvorp.: ¢. 175-176 (29 HasB.).?MpenM. ykas.: ¢. 177-179.?1SBN 978-5-211-06482-9(( nep.)),
1800

2. basbl faHHbIx. B 2-x kH. KH. 2. PacnpeneneHHble 1 yaaneHHble 6a3bl gaHHbix: YuebHuk / B.IM. Aranbuos. - M.: U1
DPOPYM: HAL MHdbpa-M, 2013. - 272 c. URL: http://www.znanium.com/bookread.php?book=372740

3.INMOST- nporpammHas nnatcdopma 1 rpagouyeckas cpefia ons paspabotku napannenbHbIX YACTEHHbIX MOLENER Ha
ceTkax obulero Buaa: ydebHoe nocobue ons CTyoeHTOB BbICWIMX YYeOHbIX 3aBeeHWA, 00y4atoWwmXcs No HanpaBneHNsSM
BIMO 010400 "MpvknanHas matematnka n nigpopmatuka " 1 010300 "dyHaameHTanbHas nHgopmaTuka u
nHdopmaunoHHblie TexHonorun" / HO. B. Bacunesckuia [ gp.]; Mock. roc. yH-T um. M. B. JlomoHocoBa.?Mocksa: M3a-8o
MockoBckoro yHnBepcuteta, 2013.7138, [2] c.: un., uB. un.; 21.7(Cepus "CynepkoMnbloTepHOE
obpaszoBaHue").?(CynepkoMnbiOTEPHBIA KOHCOPLIMYM YHMBEPCUTETOB Poccun).?Conepx., pes. napan. pyc.,
aHrn..?bubnuorp.: c. 132-137.?MpenM. ykaa.: c. 138.?ISBN 978-5-211-06480-5((8 nep.)), 2000.

4 Nemnposuy B.1N. MapoH U.A.OcHoBbI BblYMCAMTENbHON MaTematuku/Jlanb, 2011-672c¢.
http://e.lanbook.com/view/book/2025/

5.AHTOHOB, A.C. TexHonoruv napannenbHoro nporpamMmmpoBanns MPl n OpenMP: yuebHoe nocobre onsi CTyLeHTOB
BbICLINX Y4eBHbIX 3aBeAeHuiA, obyvatowwmxcs no HanpasneHusm BIMO 010400 "MpuknanHas matemMaTika u
nHopmatumka" n 010300 "dyHaameHTanbHaa nHopmatuka n nHopmaLmoHHble TexHonorum" / A. C. AHToHOB; MIY
um. M. B. JlomoHocoBa.?M.: N3a-8o MockoBckoro yHusepcuteta, 2012.7339 c.

JononHutenbHas nuteparypa:

1. VIHCTpyMeHTbI napannenbHoro NporpaMMypoBaHmns B CUCTEMax C oblel namMsTbio : y4ebHUK 0N CTYAEHTOB BbICLINX
yuebHbIX 3aBeaeHnin, obyyatowmxcs no HanpaeneHusim BINO 010400 TlpuknagHas matematuka n nHpopmartmka' u
010300 'dyHpameHTanbHas UHopmMaTmka 1 nHpopmaumnoHHble TexHonoruu' / K.B. KopHsikos, B. 1. Kyctukosa, W.B.
Meepos [u op.] ; non ped. npodp. B.M. Meprens ; Huxerop. roc. yH-1 um. H.W. Jlobayesckoro, KoopavHau,. coset
CucTeMbl Hayy.-06pa3oBaTt. LEHTPOB CynepKoMMbOTeP. TEXHONOMuIA .? 2-e u3g., ucnp. u gon. ? Mockea : N3a-80
MockoBckoro yHusepcuteTa, 2010 .7 262, [4] c. : vun. ; 25 .? (Cepus 'CynepkomnbioTepHoe obpasosaHue' : CKO /
CynepKoMmnbloTepHbIN KOHCOpUMYM yHBepcuTeToB Poccun) .? Pea. Ha aHrn. s13. ? Bubnnorp. B koHue TeM. ? ISBN
978-5-211-05931-3 ((B nep.)) , 1750.

2. boraués K. 0. OcHoBbI NapannenbHOro NporpaMMMpoBaHust [SNekTPoHHBIR pecypc] : yyebHoe nocobue / K. HO.
Boraués. - 2-e n3ga. (an.). - M.: BMUHOM. JlabopaTopus 3HaHmiA, 2015. - 342 c.
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https://e.lanbook.com/book/70745

3.MapannenbHoe nporpammuposaHme B cpene MATLAB Ons MHOrosAepHbIX U MHOMOY3M0BbIX BbIYUCAUTENbHbIX MALUVH :
[y4ebHoe nocobue] / Oxepemn KenHep ; Hayd. ped. . B. Lybpos .? Mocksa : M13a-80 MoCKOBCKOro yHuBepcuteTa,
2013 .7 292, [2] c. : un. ; 25 .? (Cepust 'CynepkomnbioTepHoe obpaszosaHue') (CynepKoMmbOTEPHbI KOHCOPLIMYM
yHusepcuteTos Poccun)

4.Tonopkos, B.B. Mogenn pacnpeneneHHbix BblYUCNEHNI [DNEKTPOHHBIA pecypc] : MOHorpadgus. ? OnekTpoH. gaH. ? M.
: ®uamarnut, 2011. ? 319 ¢. ? Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=2339 ? 3arn. ¢ akpaHa.

5.MeToAbl 1 BbIMUCNTENBHBIE MPUEMbI B TMHEAHOM NPOrPamMMUpPoBaHnm [TEKCT: aNeKTPOHHBI pecypc] : [y4ebHoe
nocobue nns ctyneHToBs By3oB] / W. A. 3aboTuH, A. U. 3aboTuH ; KasaH. doefiep. yH-T .? OnekTpoHHble faHHble (1 dpaiin:
0,84 M6) .? (KasaHb : KasaHckuii oeepanbHblil yHuBepeuteT, 2015) .? 3arn. ¢ akpaHa .? Bbix. faH. opwr. ney. nag.:
KasaHb, 2014 .? Pexum gocTyna: OTKpbITbIiA.

OpurvHan konuu: MeToabl ¥ BBIMUCIMTENbHbBIE MPUEMBI B IMHEAHOM NPOrpaMMMpoBaHmy @ [ysebHoe nocobue ans
cTyneHToB By30B] / U. A. 3aboTuH, A. U. 3aboTuH .? KasaHb : [M3patenbctBo KasaHckoro yHuBepcuteTtal, 2014 .? 115
c.:wun.;21.? ISBN 978-5-00019-272-6 ((B 06n.)) , 102.

https://libweb.kpfu.ru/ebooks/publicat/0-809497.pdf
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.1 lNapannensHbie BbIHUC/TIEHNS

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

HanpaeneHnue nogrotosku: 38.04.05 - buaHec-nHgopmartuka

Mpogounb NoaroToBKM: MatemaTnyeckne MeToibl U MHOPMALIMOHHBIE TEXHONOrnK B GrsHece
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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