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Mporpamma ancumnnuubl "MapannensHoe nporpammmposaHmne”; 09.03.04 "MMporpamMmmHas MHxXeHepus".

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 "MapannensHoe nporpammmposaHmne”; 09.03.04 "MMporpamMmmHas MHxXeHepus".

Mporpammy aomMcuunnnHel paspabdoTan(a)(n) BoueHT, K.H. HacpyTanHoB M.®. (kadpepa KOMMNbIOTEPHON MaTEMaTHKU 1
MHdoopMaTKKK, oTAeneHne neparormyeckoro obpasosanus), Marat.Nasrutdinov@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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-4 BnaneHve HaBblkaMun MOOENNPOBaHNS, aHaNM3a 1 NCMNonb3oBaHNs OPMasbHbIX

METOLOB KOHCTPYVMPOBAHWS MPOrpaMMHOro obecrneyeHus, CnocobHOCTb
cbopmanmaoBaTb NpeaMeTHY0 06nacTb NPOrpamMMHOro NpoekTa 1 paspaboTatb
creumdukaumum ons KOMNOHEHTOB MPOrPaMMHOr0 NPoLyKTa

MK-6 CnocobHOCTb OLEHMBaTb BPEMEHHYIO U EMKOCTHYIO CMIOXHOCTb NPOrpamMMHOro
obecneyeHns

O6yyatowmincsi, 0CBOMBLIMIA JUCLUMANHY (MOLYNb):

JonxeH neMoHCTpMpoBaTb CMOCOOHOCTb 1 FOTOBHOCTb:

JlaBaTb OCHOBHblE ONpeneneHns, NCNonb3yoWwmecs B napannenbHoM NporpamMm1poBaHun.

O6bACHSATb, 4TO NPeACTaBNAT cobo pas3nnyHble NapannenbHbie apxXMTEKTYPbl 1 MOLENN NPOrPaMMUPOBaHUS.
Pa3pabatbiBaTb ahpeKTVBHBIE NapanienbHbie anropuTMbl PEWEHNS 3aAaHHbIX 3a4ay.

AHanmanpoBsatb CNOXHOCTb NapannenbHbiX anropuTMOB B 3aBUCMMOCTM OT pasmepa 3af4ayn 1 Ymucna npoLLeccopos.
PeanusosbiBatb 3aaaHHble napannenbHble anroputMbl, ucnonbays TexHonorum MPI; OpenMP n MapReduce.

AHanmaupoBatb ObICTPOAEACTBME NapannenbHOro Koaa, OnpenensTb 'Oy ThlNOUYHbIE FOPALIWKK' 1 ONTUMU3MPOBATHL
6bicTpoencTBe 3TOro Koaa.

OTnaxmeatb 1 UCNPaBnsTb OWNOKW B NapannenbHbIX NporpamMmax.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.B.08 ducuunanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpasosatenbHoi nporpammel 09.03.04 "MporpamMMHas nHxeHepwst (TexHonornm paspaboTky MHGOPMAaLMOHHbIX
cucTeMm)" 1 OTHOCMTCS K BapUaTMBHOM YacTu.

OcBauBaetcs Ha 3 kypce B 5 ceMecTpe.

3. O6bem AUNCUMNNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBAsSieT 3 3a4eTHbIX(ble) eauHuL(bl) Ha 108 yaca(os).

KoHTakTHas paboTta - 54 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(oB), NpakTMyeckne 3aHsTus - 36 4aca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtosiTenbHas pabota - 18 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHBL: 3K3aMeH B 5 cemecTpe.

4. CopepxaHuve aMcLUUNAUHBLI (MOOyNs), CTPYKTYpUMpOBaHHOeE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KONM4YecTBa akageMnyeckmnx 4acoB U BUAOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa U TemMaTu4eckmnit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNANHE (MORYNIO)

Bupabl n yachbl
KOHTaKTHOW paboThbl,
Paspnenbl AUCLUMNIINHDI / MX TPYAO0EMKOCTb CamMocTosiTeNbHas
N Monyns Cemectp (B yacax) pa6ota
MpakTuyeckuellabopatopHble
Jekunm 3aHATUA paboTbl
1 Tema 1. Napannennam annaparHoro 5 5 6 0 5
‘|n nporpammHoro obecrneyeHus
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Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUSA paboTbl
2.|Tema 2. TexHonorua MPI 5 2 6 0 2
3.|Tema 3. TexHonorus OpenMP 5 2 6 0 2
Tema 4. PaspaboTtka napannenbHbix
4 |nporpamm o 6 8 0 4
Tema 5. Mogenb pacnpeneneHHbIx
5. BblumcneHuii MapReduce 5 6 10 0 8
NToro 18 36 0 18

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. MapannennsM annapaTHOro U NPorpaMMHoOro obecneyeHus

ApxutekTypa ¢oH HerimaHa. Mpoueccol, nognpouecckl, MHoro3ana4yHocTb. Moandukaumm mogenn ¢ooH HerimaHa. Kaww.
BupTyanbHas namsiTtb. [Mapannennam Ha ypoBHE MHCTPYKUMA. MHOronoTOYHOCTb Ha YPOBHE annapatHoro obecneyeHus.
Knaccudpmkauns ®dnunnHna. Cuctembl SIMD. Cuctembl MIMD. BaanmocoeanHeHve cetein. KorepeHTHOCTb Kawa.
Paspnensemas namatb 1 pacnpeneneHHas namsitb.

Tema 2. TexHonorusa MPI

Komnunsums v 3anyck MPI-nporpamm. KommyHukatopsl. Mporpammsl SPMD. OTrnipaeneHue 1 nonyyeHne coobLueHuii.
B3ammopencTeme Todka-Touka. Popmyna tpaneunn 8 MPI. Beoa v BbiBoa. KonnekTrBHas kKoMMyHukaums. [NponssogHble
TWNbl gaHHbix MPI. AHanns 6eicTponeictans MPI-nporpamm. MapannenbHblii anroputM COPTUPOBKY YET-HEYET.

Tema 3. TexHonorus OpenMP

Komnunsums v 3anyck OpenMP-nporpamm. ®opmyna tpaneunu B OpenMP. O6nacTb BUAMMOCTU NEPEMEHHBIX. YCnoBMe
penykumun. dupekTnea "napannensHoiii for". Coptuposka B OpenMP: "ny3bipek” u YyeT-HeyeT. [naHmpoBaHue LIMKNOoB.
Mepenaya coobuweHunin. Kputnyeckne cekumm 1 3amkin. Kaw, KOrepeHTHOCTb K3la U NOXHOe pasaeneHue.
BesonacHocTb noanpoLeccos.

Tema 4. Pa3paboTka napannenbHbIX Nporpamm

3apnaya 06 n Tenax. Mapannennsauus pelwexus 3agaqv ob n tenax 8 OpenMP. Mapannennsaums peweHns 3agayv o6 n
Tenax 8 MPI. Mownck no nepesy. PekypcrBHbIli novck B riybuHy. HepekypcuBHbIin nouck B rnybuHy. CTpyKTypbl BaHHbIX
Ans nocneposaTenbHbIX peanu3aunii. BeicTpoaencTene nocnenosaTenbHbIX peanvaauuii. lNapannenbHbli TOUCK NO
nepry. Peannsaunsa B OpenMP. Peanuzauusi B MPI 1 ctatnyeckoe pasbuenue. Peannsaums 8 MPI 1 guHammnyeckoe
pasbueHue.

Tema 5. Mopenb pacnpeneneHHbix BbluucneHmn MapReduce

PacnpeneneHHble ¢aiinosble cncTeMbl. MicTopunyecknin 063op Bo3HMKHOBEHWS. MapanmrMa MapReduce. AnroputMel,
ucnonb3ayowwme MapReduce: yMHOXeHME MaTPU1LbI HA BEKTOP, Onepaunmn pPensiLMOHHOM anrebpbl, yMHOXEHUE MaTpULL.
Pacwuperuna MapReduce. Mogenb ctoumocTn cBssu. Teopus cnoxHocty gnsa MapReduce. Peannsauun MapReduce.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
HO 6e3 ero HenocpeACTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMMANUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.
OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 00pa3oBaTe/bHbIMU pecypcamu, BKIoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON AeSTeNbHOCTM Mo 06pas3oBaTebHbBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaepuara, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHero pacnopsnka enepansHoro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupexXaeHns
BbiCLero npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"
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NokanbHble HopMaTtuBHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaET OLUEeHO4YHble MaTepuasibl, Hanpae/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTOHHOVI arrectauumn.

B ¢hoHLe OUEeHOYHBIX CPEACTB COAEPXUTCS Cnenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPyeMbIM pedynbTatam 0by4eHus Mo AMCLUNMHE (MOLynio);

- KPUTEPUM OLLEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO ANCUMNINHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0r0o OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eiCTBUSM 00yHatoWwmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUSA OUCLUNUHBI (MOAynst)
OcBoeHVe oucuMNAUHBI (MOSYNS) NPeLnonaraeT 3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B OOHOM U3 BYX BAPUAHTOB (M1b0 B 060MX N3 HKX):

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

- B NeyaTHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKUM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoi.

ONeKTPOHHbIE N30aHNS OOCTYMHbI AUCTAHLUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaOLWMMCS CBOETO NOFMHA 1 Naponst
0T NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMK NeYaTHbIX U3naHWA GbNNOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuin OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NOMONHUTENBHON y4eOHOM NnTepaTtypbl, HEOOXOAUMOI A/ OCBOEHNS AUCLMMAMHBI (MOOyNs),
HaxonmTcs B MNpunoxeHnmn 2 Kk paboyeli nporpamMme AuCLMNAvHbL. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnafatensiMm anekTpOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNUS 0OHA0B Hay4Hoi
6unbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIINHBI (MOOYIS)

The Message Passing Interface (MPI) standard - http://www.mcs.anl.gov/research/projects/mpi/index.htmi
The OpenMP API specification for parallel programming - http://openmp.org/wp/
MHdopMaLMOHHO-aHanUTUYECKUA LIeHTP No napannenbHbIM BbluncneHusam - http://parallel.ru/

9. MeTognueckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtogunyeckue peKoMmeHaauum

nekumu CTyneHTaM HeobX0AMMO MocewaTb NeKUMU U BECTU KOHCNEKT NEKUUIA BCeL 3a U3N0XEHNEM
MmaTtepuana npenogaeateneM. PekomeHnyeTcs npopabaTbiBaTtb KOHCMEKT B TEYEHME OHS NOCne
NeKLuMy 1 npocMaTpmBaTh ero BHOBb HakaHyHe cnegyolwen nekumn. B cnyyae obHapyxeHus owmnbok
NN BO3HVMKHOBEHKS BOMNPOCOB MO NpeablaylemMy Matepuany Heo6xoanmo obpatntbes K
npenogaearento.

npakTuyeckme | [ns noAroToBKMU K MPaKTUYECKUM 3aHATUAM CTYOEHTY PEKOMEHayeTCs npeasaputesibHo

3aHATUSA npopabaTbiBaTbh KaK NeKLMOHHbIA MaTepmran, Tak U MaTepuan npembliayliyx NPakTUYecKnx 3aHATUIA.
OCHOBOIM NS NOArOTOBKMN CNYXUT 406POCOBECTHOE BbiNONHEHWE AoMallHero 3aaaHus. Mocne
N3y4eHns TeOPETNYECKOro MaTeprana cnemyeT NPUCTYNnUTb K pelleHnsM 3a4a4 no aaHHoun Teme. Ons
MHOTVX 3a4a4 Kypca CyIecTBYIOT afiropuTMbl AN UX pelleHuns. B cnyyae cyllecTsoBaHus anroputma
pelweHns 3agaqun, Heobxoamnmo pasobpatb Bce waru paboTbl 3TOro anropmTMa, 06oCHOBaTb, NOYEMy
OH 0CTaHaBNMBAETCS Yepe3 KOHEYHOEe YMCHO Waros 1 noYeMy OH AaeT HeoBXo4MMbI pesy/bTar.
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Bup pabot MeTtoaunyeckue pekomeHaauum

CaMOCTOSA- CamocTosTenbHas pa60Ta CTyOoEeHTOB COCTOUT N3 OABYX OCHOBHbIX yacrenm - rlpopa60TKa NeKUunoHHOoro
TenbHas mMatepunana un BbliNOIHEHNSA OOMALWHUX 3apaHuii. Ilna ocBoeHus TeopeTn4eckoro n npakTn4eckoro
pa60Ta martepunana, B Ciiydae, Korga KOHCNekKToB OKa3blBaeTCA He4oCTaTtO4YHbIM, Unn ons 6onee netanbHOM

npopa60TK|/| OTOeJIbHbIX TEM peKOMeHOYyeTCsA NCNOo/b30BaTb nuTepartypy, yka3aHHyto B

COOTBETCTBYIOWEM pa3nene. Bce Bo3HuKatowme BOMPOCHI peKoMeHOyeTCA 3apaHee 4eTKO

ccpopmynmposatb 1 BNOCNEOCTBUN OﬁCy,EI,I/ITb C npenogaBarenem.

aK3aMeH 3anorom ycnewHomn cnaqm ak3ameHa siBnsieTcs pabota B Te4eHVe BCEro cemecTpa.
HenocpeLcTBEHHYO MOArOTOBKY K 9K3aMeHy pEKOMEHAyeTCsl pa3nenutb Ha aga atana. Ha nepsom
aTane npopabaTtbiBalOTCsA BCE 9K3aMeHaLMOHHbIe BOMPOCHI 1 (hOPMyMpPYIOTCS BOMPOCHI K
npenonaBaTento B paMKax KOHCynbTaumm no pasaenam, HeLoCTaTo4HO NoAPOOHO ONMCaHHbIM B
paMkax NnekLMOHHOro Kypca nnu 6onee TpyaHbIM B OCBOeHUM MaTepuana. Mocne KoHCcynbTaumm
MPOUCXOAUT OKOHYaTenbHas npopaboTka v 3akpenneHne Matepuana no BCeM 9k3aMeHaLMOHHbIM
BOMpoCaM.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTOJb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecnedeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun ons KOHTakTHOW paboTbl C MpenonasateneM, yKOMNIekToBaHHble cneumaniampoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

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

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI

Mpw HeobxoOMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeTodbl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMKN 0By4YatoWmMMNCs MHBANIMAAMI U NLAMW C OFPaHNYEHHBbIMU BO3MOXHOCTSIMU 3[00PO0BbS:

- cO3[aHne TEKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepun AaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHNda KOHTEHTOM C KnaBmnartypbl;

- CO3[4aHne BO3MOXHOCTEW ANis 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo 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
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMA 4N Nepeaayn MHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, 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,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro 1 NPOMeXYTO4YHOro
KOHTPONA;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 6 13 9. Bl YHH

ARl | AL O



Mporpamma ancumnnuubl "MapannensHoe nporpammmposaHmne”; 09.03.04 "MMporpamMmmHas MHxXeHepus".

- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mc;| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM I'IpOMG)KYTO‘-IHOVI arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMm ¢ TpeboBaHnamMm ®IrOC BO n yuyebHbiM nnaHom no Hanpasnenuto 09.03.04
"MporpaMMHas nHxeHepusa" 1 NPocuNo NOAroToBkN "TexHonorum paspaboTkn MHGOPMALMOHHBIX CUCTEM".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.08 lNapannensHoe rporpaMmmpoBaHne

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus

Mpodpunb noarotoBkm: TexHonornm pa3paboTkm MHOPMALMOHHBIX CUCTEM

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTeparypa:

1.Kapenosa, E. [1. OCHOBbI MHOrOMOTOYHOMO M NapanNenbHOro NporpaMMmMpoBaHms: y4ebHoe nocobue / Kapenosa E. . -
KpacHosipck: Crbupckuin toenepanbHblii yHuBepcutet, 2016. - 356 ¢.: ISBN 978-5-7638-3385-0. - TeKCT : 91EKTPOHHBI.
- URL: https://znanium.com/catalog/product/966962 (naTta obpaueHus: 16.03.2020). - Pexxum gocTyna : no noanucke.

2. boraués K.10., OcHoBbl napannenbHoro nporpammuposaHus / boraués K.10. - Mocksa: BUHOM, 2013. - 342 c. - ISBN
978-5-9963-0939-9 - TekcT : anekTpoHHbIl // OBC 'KoHcynbTaHT cTyfeHTa' : [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785996309399.html| (aata obpalueHus: 16.03.2020). - Pexum gocTyna : no
noanucke.

3. bopsyHos, C. B. lNpakTrkyM No napannenbHoMy nNporpamMMmMpoBaHunio: yuebHoe nocobue / BopayHos C.B. -
CaHkT-lMeTepbypr: BXB-MeTtepbypr, 2017. - 236 c. ISBN 978-5-9909805-0-1. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/978561 (nata obpaweHus: 16.03.2020). - Pexxum goctyna : no noganucke.

4. Hemuosa, T. U. MNporpammmnpoBaHmne Ha 513blke BLICOKOrO YPOBHS. MNporpaMMmupoBaHme Ha s3bike C++: yuebHoe
nocobue / T.N. Hemuosa, C.1O. Nonosa, A.W. TepeHTbes ; non pea. J1.I'. MarapuHoii. - Mocksa : NI, '@OPYM' :
NH®PA-M, 2018. - 512 c. - (CpenHee npogpeccuoHanbHoe obpasosaHue). - ISBN 978-5-16-102802-5. - TekcT :
aneKkTpoHHbI. - URL: https://znanium.com/catalog/product/918098 (nata obpaweHusi: 16.03.2020). - Pexum goctyna :
no noAanumcke.

5. Tonopkos, B. B. Mogenn pacnpeneneHHbix BbldncneHuin : MoHorpadgous / B. B. Tonopkos. - Mocksa : PUSMATINT,
2011. - 320 c. - ISBN 5-9221-0495-0. - TeKkCT : 9NeKTPOHHBIA // JlaHb : aneKTPOHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/2339 (nata obpalieHms: 16.03.2020). - Pexum nocTyna: onsg aBTopms. Nonb3oBaTeneil.

JononHutenbHasa nuTteparypa:

1.denoto., . E. Mogenv napannenbHoro nporpaMMnpoBaHmust: npaktmdeckoe nocobue / denotos U.E. - Mockea :
COJNOH-Mp., 2017. - 392 c. (bubnnoTteka npodpeccuoHana) ISBN 978-5-91359-222-4. - TekcT : aneKTpoHHbIi. - URL:
https://znanium.com/catalog/product/858609 (nata obpaieHns: 16.03.2020). - Pexum gocTyna : no noanmcke.

2. KaHuepan, C. A. Anroputmmnsaums v nporpammmpoBaHue : yiebHoe nocobue / C.A. KaHuepan. - Mocksa : U1
'GOPYM' : MUHDPA-M, 2018. - 352 c. - (CpeaHee npodpeccuoHanbHoe obpasoBaHue). - ISBN 978-5-16-100506-4. -
TekcT : anekTpoHHbIiA. - URL: https://znanium.com/catalog/product/938923 (nata obpaieHus: 16.03.2020). - Pexum
[ocTyna : no Noanncke.

3. KyaHeuos, A. C. Teopus BblMMCIUTENbHBIX NpoLeccoB : y4ebHuk / A. C. KyaHeuos, P. 1O. Llapes, A. H. KHa3bkoB. -
KpacHosipck : Cubupckuii doepepanbHblii yHusepenteT, 2015. - 184 c. - ISBN 978-5-7638-3193-1. - TekcrT :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/549796 (nata obpaweHusi: 16.03.2020). - Pexum goctyna :
no nognucke.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 8 ns 9. Bl YHH

ARl | AL O



Mporpamma ancumnnuubl "MapannensHoe nporpammmposaHmne”; 09.03.04 "MMporpamMmmHas MHxXeHepus".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.08 lNapannensHoe rporpaMmmpoBaHne

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

Hanpasnenue noarotosku: 09.03.04 - [porpamMmmHas nHxeHepus
Mpogounb NoaroToBKM: TexHonorum paspaboTkm UHOPMALMOHHbBIX CUCTEM
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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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