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Mporpamma ancumnnvHbl "MeToabl aHanusa v NocTpoeHus NHAPopPMaLMoHHbIX cuctem”; 09.04.04 "MporpamMmmHas 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 ancumnnvHbl "MeToabl aHanusa v NocTpoeHus NHAPopPMaLMoHHbIX cuctem”; 09.04.04 "MporpamMmmHas MHxXeHepus".

Mporpammy oucumnnuHbl paspaboTan(a)(m) npodpeccop, K.H. Marng E.A. (kadbenpa UHTENNEKTyanbHoh pobOTOTEXHMKM,
Bbicwas wkona MHOPMaLMOHHbBIX TEXHONOMMIA U MHTENNEKTyalnbHbIX cucTem), magid@it.kfu.ru ; noueHT, K.H. TanaHoB
M.O. (kadpenpa NHTENNEKTYaNbHOI POBOTOTEXHMKN, Bhiclwas wkona MHEOPMaLMOHHBIX TEXHONOMUIA U MHTENNEKTYaNbHbIX
cuctem), mtalanov@it.kfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
MnK-3 CnocobHOCTb OCYIWECTBNATL NMPOEKTUPOBaHNE 1 Pa3paboTky MHTENNEKTYaNIbHbIX
MHGOPMALIMOHHBIX CUCTEM

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
LonxeH BeMOHCTPMPOBaTbh CMOCOOHOCTL N FOTOBHOCTb:

[lnsi ycnewHoro NpoxoXaeHns Kypca CTyAeHT OOMKEH NpeasapuTeNbHO ObiTb 3HAKOM C OCHOBaMU
VHJOOPMAaTVKN,NPOrpaMMUPOBaHNS 1 CBOHOOHO BiafeTb XOTS Obl OOHNM S3bIKOM NMPOrPaMMUPOBaHns. XOTS KypC He
HaknaablBaeT orpaHMYeHuii B Bbibope si3blka NPOorpaMMUpPOBaHUSI PEKOMEHOYETCS NpeaBaputensHo nsyuuntb Python
nvnn C++.

O6blyHOE BpeMs N3y4eHUs 43blka nporpaMmmmnpoBaHnA Python ecnny CTtygeHTa eCTb OnbIT NporpamMmMmnpoBaHns Ha
OPYyrom si3blke 2 Helenu Ans Toro 4tob oH cmor yCnewHOo 3aBepunTb KypcC.

XenaTenbHo NpoinTu Kypc BBEAeHMe B ICKYCCTBEHHbI UHTENNEKT, OLHAKO OTCYTCTBME NPELBAPUTENBHON
MOArOTOBKM He BMOKUPYeT BO3MOXHOCTb YCMEWHO NPONTH KypC.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OIMOIMN BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.B.04 OucumnnvHbl (Mogynm)" OCHOBHOW NPOgIECCUOHANBHON
obpazosatenbHol nporpammbl 09.04.04 "MporpammHas nHxeHepus (PazpaboTtka nporpamMmMHO-MHEOPMaLMOHHbIX
cucTeMm)" 1 OTHOCMTCS K BapnaTmBHOM YacTu.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6beM AUCUMNMJIUHDI (MO,IJ,ynSl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimnyecTtBa 4acoB, BblAeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaM y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENbHYIO
paboty obyuarowmxcs

O6was TpynoeEMKOCTb AUCLIMININHBI COCTaBASET 6 3a4eTHbIX(ble) eauHML(bl) Ha 216 yaca(oB).

KoHTakTHas paboTa - 36 4aca(oB), B TOM yucne nekuuu - 18 yaca(oB), NpakTMyeckne 3aHsTus - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas pabota - 144 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopMa NPOMEXYTOYHOro KOHTPONS ANCLUMMANHBI: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpUpOBaHHOEe No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TemMaTM4yeckui niiaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrtosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuellabopatopHble
Jlekumn 3aHATUSA pabortbl
1.|Tema 1. IHTennekTyanbHble areHThbl. 1 4 4 0 30
5 Tema 2. MawwnHHOe 0by4eHne 1 ero 1 4 4 0 30
TUMBI.
Tema 3. Mogenu HelipoHOB B
3.|HelipoHHbIX ceTax PoszeHbnata n 1 5 5 0 42
UMMNYNbCHbBIX CETSX.
4.[Tema 4. Bugpl HEMPOHHBIX CETEN. 1 5 5 0 42
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Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
3aHATUSA paboTbl

Jlekunn

NToro 18 18 0 144

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. UHTennekTyanbHble areHThbl.

Paccmatpusaetcs knaccudgomkauus Nurepa Hopsura n Beptpana Paccena ¢ 5 Bngamun nHTENNeKTyanbHbIX areHToB OT
pPegneKTOPHbIX A0 0byyatoWwmnincs.

PedonekTopHble areHTbl Hanbonee NPUMUTVBHBI U BKNIOYAOT B CE6S psif CEHCOPOB 1 MPUMUTHBHBIE Npasuia ons
06paboTKM JaHHbBIX CUTYaLNA.

AreHTbl OCHOBaHHbIE Ha MOJENM BK/OYAIOT TAKXE MOLENb MMPA U yXe MOryT NpeayCcMOTpeTb Npasuia passuTms Mupa.

AreHTbl OCHOBaHHbIE Ha Lienn KpoMe MoAeNn Mupa BKOYaOT oYHKUMOHANbHbIA 610K NpeackasbiBatowWwmnii nocneacTaust
JaHHOro oencTeus.

JlononHnTenbHO paccMaTprBaloTCs 2 KOrHUTMBHblE apxmntekTypbl H-CogAff n "Moaenb 6" MaperuHa MuHcku.
Tema 2. MawumHHOe o6y4yeHue 1 ero TUnbI.

PaCCManI/IBaIOTCFI TPW OCHOBHbIX TUNa MaWNHHOIO O6y‘-IeHI/I$|I C yuutenem, 6e3 ydutens, ¢ nogkpenieHnem.
PaCCManI/IBaIOTCFI npuMepbl anropnTtMos.

Ha npocTbix npuMepax nnnocTprpyeTcst obwme YepThbl M OTANYME NPOCTLIX aNrOPMTMOB NPUHATUS pelleHunii: decision
tree, k-means, nearest neighbor. npusoasTcs NprmMepbl nx PaboTbl HA peanbHbIX JAHHbIX.

Tema 3. Monenu HeMMpOHOB B HEMPOHHbBIX ceTsix Po3eH6nara v MNYNbCHbIX CETSX.

PaccmatpuBatotcs 4 mogenu HelpoHos: Po3eHbnarta n Makonnoka v MNuttca Ha NpUMepe COBPEMEHHbIX MPOM
HENPOHHbIX ceTel, Tak Xe XoAXKMHa-Xarcnm un Vxuvkesnya Wwmpoko UCnonb3yeMblix B HepocumynsaTopax. [posoantcs
CpaBHeHMe 1 paccMaTprBalTCs NPakTUYecKne BONPOChl MPUMEHEHMUS B BbIMUCIUTENbHbIX 3a4a4ax.

Mougoenb Po3eHbnaTta ocHoBaHa Ha Mogenv Makkonoka v MuTtca roe Teno He|7|p0Ha npencrasnaet coboli
MHTerMpyPOU.LMIZ CyMMaTop C MHOXeCTBOM B3BELLUEHHbIX BXO40B. B Mmonenu PoseHbnata NPUHATbI KaK NONOXUTENIbHbIE
TaK n oTpuuatenbHble BeCa, KOTOpble A0/1XHbI NpencTaBnATb I/IHFI/I6VIpOBaHI/Ie 61onormyeckumx Hel7|p0HOB.

Tema 4. Buaobl HEMPOHHbBIX ceTen.

PaccmatpuBatlotcs apXutekTypbl 1 anroputMbl paboThl WMPOKO MCMONb3yeMblX HEMPOHHbIX ceTeit: LSTM, cBepToyHbie
cetun, nepueTpoH, HTM.

MpocTeiwuii cnyyai nepuenTpoH 6bin peanu3osaH B 1956 rofy 9To CETb NPSIMOro PACNPOCTPAHEHUS FAe KONMYECTBO
BXOOHbIX HEPOHOB PaBHO KONMYECTBY BXOLOB, BbIXOAOB KONNYECTBY KNnaccos. B npocTeiwen moaenn ncnonb3yercs
noporoeas PyHKUNs curmomnga.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi caMoCcTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolLyxcs BbINOMHAETCS Mo 3a0aHNI0 Y MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHYt0 paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YnutaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbIMONHSAT 3a4aHUsi, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusaumsi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopsnok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTeNbHON AeATENbHOCTH N0 06pasoBaTenbHbLIM NPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoi Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEneHUIA"

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

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akThbl KazaHckoro (MpuBonxckoro) coenepansHoro yHusepcuTeta
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6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHbIX CPeACTB COAEPXUTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatam 0By4eHus o SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHMBAHNSA NS KX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNloYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHLO OLLEHOYHbIX cpencTs nNo gucunninHe HaxoanTcs B I'IpvmoerMM 1K nporpammMe gucumnianHbl (MO,D,yJ'IIO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHoM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTYMHA 0by4atowmnMcs B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BMAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBON TOYKM NpY BBELEHMM 0BYYatoLLMMCS CBOErO NI0rMHa 1 Napons
OT Nn4Horo kabrHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeYHblin
oOoHA, AomXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 akaemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxanoro U3 n3gaHnin OCHOBHOM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KDY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB MHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS BUCLUMNUHBI (MOOYNS)

OpenCourseWare Society of mind by Marvin Minsky -
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-868j-the-society-of-mind-fall-2011/video-lectures/
KHura MapenHa MuHcku The emotion machine - https://en.wikipedia.org/wiki/The_Emotion_Machine

Onucaxne korHatmsHol apxutekTypbl H-CogAff - hitp://www.cs.bham.ac.uk/research/projects/cogaff/

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNSs)

Bupg, pabot MeTtoauuyeckme peKoMeHpaLmm

nekunn Jns noarotoBkM K nekuum cnepgyet O3HAKOMUTbCA CO cnangamu 3apaHee n NpuxoanT Ha 3aHATUA C
3apaHee 3aroTtoB/ieHHbIMK BOMpocamMn.

Crout O6paTI/ITb BHUMaHmne n yCuneHHo nx ndyd4artb: Mmogenu Hel7|p0HOB, TUNbl MHTENNEKTYyallbHbIX
areHToB 1 TUMbI HeI7Ip0HHbIX ceTen.

B pamMkKax nexuumn [onyckaeTcs paccMatpmeatb OOMNONHUTENbHbIE BOMPOChI C KOTOPbIMA Yy CTYOEHTOB
BO3HUKNN TPYOAHOCTW.

npakTuyeckune | B pamkax npoekTHbIx paboT CTOMT UCMONb30BATh KPUTEPUM OLIEHOK TOYHOCTU U MONHOTbI BbIBOPKYM
3aHATUSA ONS pasnnYHbIX anropuTMOB N apXUTEKTYP HENPOHHbIN ceTen.

Ha Tekywuii MOMEHT He CyLLECTBYET YHUBEPCANIBHOrO anroputMa 0by4eHnsi HEAPOHHOW CETU TaknM

06pa3om apxuTekTypa 1 anropmutm paboTbl 3aBUCST OT NPUPOLbI BXOLHbIX AAHHbIX.

camocTosi- | B pamkax caMocTosiTenbHOW paboThbl NPeACTOUT BbINOMHUTL NPOEKT CO30aHNs MHTENNEKTyanbHoro
TenbHas areHTa Ha OCHOBE COBpPEMeHHo TexHonorun VickyccteeHHoro MiHTennekra.
pabota CTyneHTam npepnaraetcs Bbibpatb TeMy METOAOM brain storming 1 npeanoxuTb ee pelueHve
npucoBeTOBaB Kak NpenoaasaTtento Tak 1 Apyrum cTyaeHTam. [ocne npeseHTauum Nporpecc no
MPOEKTY OTCNEXMUBAETCH exeHeaeNbHbIMW 00KNaaamMu CTYAeHTOB Ha 3aHATUSX.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3K3aMeH K aK3aMeHy CTOMT roTOBMUTbCS HA OCHOBE Matepuana AOCTYMHOro U3 NeKuuin AOCTYMHbIX B CETU
WHTepHeT. Bce BOnNpochl OCTYMHA CTyAEHTaM 3apaHee Tak Xe kak cnangbl nekunii. Ctont obpaTnTb
BHUMaHWe Ha "TpyaHbin" MaTepuan ong T cTyneHToB, a UMEHHO MOAENN HEMPOHOB,

MHTEeNNEeKTyallbHbIX areHToB, KOTOpPbIe npennaraetcs yCuieHHo pa306paTb.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
LUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, HE0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

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

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBaAHHbIE CreLmnannanpoBaHHoi Mebesnbio (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, yKOMMIEKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHusl oguCcUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| WUHBaNUOoOB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAIMU 300POBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, YO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaLUMiO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYLWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalbHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVE NPOrPaMMHbIX CPEACTB, 06ECMNEUMBAIOLMX BOSMOXHOCTb OCBOEHNS HABBIKOB U YMEHWIA, hOPMUPYEMbIX
OUCUMMN/MHOWN, 3a CYET anbTepHaTMBHbIX CMOCOB0B, B TOM YMCNe BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNE ONCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaUmMn, OpraHn3aumumn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BeGUHAPOB, KOTOPbLIE MOTYT
ObITb MCNONb30BaHbI As NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeieHNS CEMUHAPOB, BLICTYMNEHNS C AOKNAAAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBELEHNS TPEHWNHIOB, OPraHM3aLmy KONNEeKTUBHOWM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpONS;

- YBENNYEHME NPOLOMKUTENBHOCTU caaqm 0byyatolwMMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POopMe, - He Bonee YeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 06yyatolerocs K 0TBETY Ha 3a4éTe UNK 3K3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm @rOC BO 1 yyebHbiM nnaHom no Hanpasnenuto 09.04.04
"MporpaMMHas nHXeHepusa" 1 MarmcTepckoi nporpamme "PaspaboTka NporpamMMHO-MHPOPMAaLMOHHBIX CUCTEM".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.04 Metoasl aHanv3a v nocTpoeHNs MHGDOPMALIMOHHBIX
cucTem

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 09.04.04 - [porpamMmmMHas nHxeHepus

Mpodpunb noarotoBkn: Pazpaborka nporpamMMHO-UHGOPMALIMOHHBIX CUCTEM
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1.MonuubiHa, O. J1. VIHbopMaunoHHble cucTemsl : yuebHoe nocobue / O. J1. MonuupiHa, H. B. Makcumos, . W. Monos. -
2-e 3. - Mockea : POPYM : MIH®PA-M, 2018. - 448 c. : un. - (Beiclwee obpasosaHue). - ISBN 978-5-16-100362-6. -
TekcT : anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/953245 (nata obpaweHnus: 03.03.2020). - Pexum
[ocTyna : no nNoanncke.

2. 3atoHckuid, A. B. IHdhopMaumoHHbIe TeXHONornm: paspaboTka MHPOPMaLMOHHbBIX MOAENei 1 cuctem: yyebHoe
nocobue / A.B. 3aTtoHckuii - Mockea : VLI PUOP: HAL NH®PA-M, 2014 - 344 c. - (Bbicwee obpasoBaHme:
Bakanaspwuar) ISBN 978-5-369-01183-6. - TekCT : anekTpOHHbIiA. - URL:
https://new.znanium.com/catalog/product/400563 (nata obpaieHus: 03.03.2020). - Pexxum goctyna : no noanmcke.

3. MapTuwuH, C. A. OCHOBbI TEOPUN HALEXHOCTU MHPOPMALIMOHHBIX CUCTEM : yuebHoe nocobue / C.A. MapTuwuH, B.J1.
CumoHos, M.B. XpanyeHko. - Mocksa : 1, 'GOPYM' : UHDPA-M, 2019. - 255 c. - (Buiclee obpasoBaHue:
Bakanaspwuar). - ISBN 978-5-16-106294-4. - TekcT : anekTpoHHbIii. - URL:
https://new.znanium.com/catalog/product/1019400 (nata obpauwerms: 03.03.2020). - Pexum goctyna : no nognucke.

JononHutenbHasa nuteparypa:

1.Kobenes, H. 6. mnTaunoHHoe Mopenmposaxme: ydiebHoe nocobue / H.B. Kobenes, B.A. MNMonosHukos, B.B. [1eBATKOB;
Mon obw. pen. o-pa akoH. Hayk H.B. Kobenesa. - Mockea : KYPC: HUL UHdpa-M, 2013. - 368 c. ISBN
978-5-905554-17-9. - TekcT : anekTpoHHbIii. - URL: https://new.znanium.com/catalog/product/361397 (nata obpaweHus:
03.03.2020). - Pexwum goctyna : no noanucke.

2. KapmaHos, B. I'. MaTematuyeckoe nporpammmpoBaHue : yiebHoe nocobve / B. I'. KapmaHos. - 6-e nsa. - Mocksa :
DUNBMATIINT, 2008. - 264 c. - ISBN 978-5-9221-0983-3. - TeKCT : aNeKTPOHHbIV // JlaHb : aneKTpoHHO-6nbnmnoTeyHas
cuctema. - URL: https://e.lanbook.com/book/59532 (nata obpawenusi: 03.03.2020). - Pexxum goctyna: ons aBTopus.
nosib3oBarenen.

3. batoBpuH B.K., CuctemHas n nporpammHas uHxeHepusi. CnoBapb-cnpaBoyHUK : yuebHoe nocobre ans By308 /
BatoepuH B.K. - Mockea: OMK [Mpecc, 2010. - 280 c. - ISBN 978-5-94074-592-1 - TekcT : anekTpoHHbIVi // 9BC
'KoHcynbTaHT cTygeHTa’ : [cawT]. - URL : http://www.studentlibrary.ru/book/ISBN9785940745921.html (naTta obpauweHus:
03.03.2020). - Pexwnm goctyna : no noanucke.
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.04 Metoasl aHannsa v rnocTpoeHns MHGOOPMAaLIMOHHbBIX
cuctem

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

HanpasneHnue noarotosku: 09.04.04 - [porpamMmMHas nHxeHepus

Mpodpunb noarotoBkn: Pazpabotka nporpamMMHO-UHGOPMALIMOHHBIX CUCTEM
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

OcBoeHWe aucumnauHbl (MOayns) NpeanonaraeT UCMoNb30oBaHWe Cleaytolero NporpaMMHoro obecrneyeHns u
VHGOOPMALMOHHO-CNPAaBOYHbIX CUCTEM:

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

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

Bpaysep Google Chrome

Adobe Reader X| nan Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"KoHcynbTaHT cTyaeHTa", AOCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbli 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSETCS 3NeKTPOoHHON bubnunoTtedHoi cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTEpHET K yuebHoM nnTepatype 1 LOMONHWUTENbHBIM MaTepuanam, NpMobpeTEHHbIM HA OCHOBAHUM NPSMbIX
[LOroBOPOB ¢ npasoobnanarensmm. NonHOCTLIO COOTBETCTBYET TPEHOBAHMSAM (oeiepanbHbIX FOCYAaPCTBEHHbIX

06pa3oBaTe/bHbIX CTaHAAPTOB BbICWWEro 06pa3oBaHUs K KOMMIEKTOBAHMIO BBNNOTEK, B TOM YCIE NEKTPOHHbIX, B
4yacTu POPMUPOBAHMS POHLOB OCHOBHOW ¥ OOMONHUTENBHON NMTEepaTypbl.
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