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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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Mporpammy oucumnnuHel paspaboTan(a)(u) noueHT, K.H. Makneuos C.B. (Kadbenpa Teopun coyHKLUNIA U NPUONNXEHNIA,
oToeneHvne maremartuku), smaklets@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:

Obyyatolumincs, 0OCBOMBLUNIA LUCLMUMANHY (MOLYNb):
JonxeH 3HaTh:

- 3HaTb OCHoBHbIe Buabl HGC;

- 3HaTb 6a30Bble KOMMOHEeHTb IHC;

- 3HaTb kKnaccudpmkauuio NMHC.

JonxeH ymeTtb:

- yMeTb co3gaeatb pasnunyHbie suasl IHC ¢ npyMeHeHneM 0OHOMo 513 S3bIKOB NPOrpaMMmMpoBaHmns, Hanpumep,
Python

JlonxeH Bnanetb:

- BNageTb npakTnyeckmmm Haebikamy cosganns MIHC onsa pewerns paga npaktmyeckux 3agjad (annpokcuMaumu,
Knaccugoukaumm u T.n.)

JonxeH OEMOHCTpupoBaTtb CNocoBHOCTb Y FOTOBHOCTb:!

- NPOSIBNSTL CNOCOBHOCTb KOHCTPYMPOBATh U 06y4aTh HEMPOHHBIE CETU Pa3MYHbIX BUAOB, B TOM YKCHe Tna
'nepuenTpoH’, cetelt KoxoHeHa, Xondounaa v op. 4ns peweHns TpyaHo oopManiayemblx NpuMKnaaHbx 3aaay.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.B.03 ducumnavHbl (Mogynm)" OCHOBHOW NPOgEeCCUOHANTbHON
obpaszoBatenbHoi nporpammel 02.04.01 "MateMaTtuka 1 KOMMbOTEPHbIE Haykn (Hayka o AaHHbIX)" U OTHOCUTCS K
BapuaTuMBHOM YacTu.

OceauBaetcs Ha 2 kypce B 3 cemecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNleHHbIX Ha
KOHTaKTHyI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKoCTb ANCLMMVHBI COCTaBASIeT 5 3a4eTHbIX(ble) eanHmML(bl) Ha 180 yaca(os).

KoHTtakTHasi paboTa - 35 yaca(os), B TOM 4yncne nekuum - 0 yaca(os), npakTnyeckne 3aHaTus - 34 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 1 yaca(os).

CamocrTositenbHasi pabota - 109 yaca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS ANCUUMNMUHBI: 3K3aMeH B 3 cemecTpe.

4. CopepxaHue AUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaAeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeCcKuil nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AucCLUNIUHE (MOAYIIO)

Buaobl u yachbl
KOHTaKTHOW paboTbl,

Paspenbl oMcuunanHbl / X TPYA0EMKOCTb CamocTosiTeNbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
flexumm 3aHATUS paboTbl

Tema 1. Obwue cBeneHus 06
NCKYCCTBEHHbIX HEMPOHHBIX CETSX
(MHC). Bapauw, pewaemble
cpencteamm MIHC. Tunosas mogenb 3 0 4 0 13

NCKYCCTBEHHOMO HEVpOoHa.
OnHocnonHbI nepuenTpoH. MeToabl
06y4eHnst 04HOCNONHOIO
nepuenTpoHa.
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUSA paboTbl
Tema 2. MHOrOCnoOMHbIA NepLEenTpPOoH.
2.[MeTton obpaTtHoro pacnpocTpaHeHus 3 0 4 0 13
ownoéku.
3.[Tema 3. Hopmanusauns paHHbIX. 3 0 4 0 15
Tema 4. IHC ¢ accoumaTBHOM
4, NAMSTBIO. 3 0 4 0 16
5 Tema 5. CamoopraHuayowmecs 3 0 4 0 13

‘|kapTbl (kapTbl KoxoHeHa)

Tema 6. lNprMeHeHune
6 BMOVMHCNNPUPOBAHHBIX METOLOB NS 3 0 4 0 13

‘|noBblweHe adpdeKTUBHOCTM pPaboThbl
HEMPOHHbIX CEeTeN.

Tema 7. HelipoHHbIe ceTn rnybuHHOro

7. 0yeHms 3 0 6 0 13
Tewma 8. HekoTopble opyrve suibl

8. WHC un nx npumeHeHue. 3 0 4 0 13
toro 0 34 0 109

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. O6w e cBepeHUst 06 NCKYCCTBEHHbIX HEMPOHHbIX ceTax (MHC). 3apaun, pewaembie cpeacTsamm MHC.
TunoBasi MoaeNnb UCKYCCTBEHHOro HepoHa. OQHOCNOMHbIN NepuenTpoH. MeToabl 06y4yeHUsi 0AHOCNONHOIO
nepuenTpoHa.

Laetcs npencTaBneHye 0 TOM, YTO TaKoe UCKYCCTBEHHble HelipoHHble cetn (MHC). OnucbiBaeTca 6ronoruyeckue
MPUHUMNBI paboTbl ECTECTBEHHBIX HEPOHHBIX CeTel U UX Ha3oBble MPUHLMNLI, IETIME B OCHOBY CETEN NCKYCCTBEHHBIX.
Haetcst 0630pHOEe NpeacTaBneHne o PyHKLMOHMPOBaHUM HEMPOHOB YenoBeveckoro Mosra. PacckasbiBaeTcs 06
apxutekTypax VIHC (ogHOCNOMHbIE, MHOTOCOWHbEIE CETW MPSIMOr0 PacnpoCTPaHEeHUs; PEKYPPEHTHbIE CeTH).
OnpepnensietTcst Moenb NCKYCCTBEHHOMO HeMpoHa (BXo4bl, Beca, CyMMaTop, oyHKUMS akTueaumm). PaccmatpusatoTcs
pasnuyHble TUMbl OYHKUMIA akTUBaLMmM 1 nx ocobeHHocTu. [aetcsa npeacTaBneHne HeMpoHHbIX CETel C MOMOLLbIO
HanpaBneHHbIX rpacoB.

MNoHATMe 0OHOCNONHOIro NepLEnTPOHa, Kak NPOCTeNWero Buaa HeMpoOHHON ceTu.
Tema 2. MHorocnonHbin nepuentTpoH. Meton o6paTHOro pacnpocTpaHeHUs OLNOKM.

ABTOMaTM3aumsi nogbopa BECOB B MCKYCCTBEHHOW HEMPOHHOM ceTu. Buapl anropntMoB 06y4eHUsi UCKYCCTBEHHbIX
HEeMpPOHHbIX ceTeln (0bydeHne ¢ yuutenem n 6e3 yuutens). 3amadun obyyeHus (accoumaTmBHas NamsaTb, pacno3HaBaHue
o6pasoB, annpokcumaums doyHkUmin n gp.) ObyyHeHne, OCHOBaHHOE Ha koppekummn owmnbok. Oby4eHre Ha OCHoBe
namatn. ObydeHne Xebba. [ins yero Hy>keH MHOrOCNOMHbIV NepuenTpoH. 3apada XOR. MNprmeHeHne MeTona
06paTHOro pacnpocTpaHeHus ownbky ons 0by4eHUs UCKYCCTBEHHbBIX HEMPOHHbIX CETEN TUMa MHOTOCOMHbIX
nepuenTpoHoB. MaTematuyieckasi MOAeNb anropmTma o6paTHOro PacrnpoCTPaHeHNs oWnbKu.

PelwweHve 3anayv annpokcumaumm HENMHEIAHON PYHKLIMM C MPUMEHEHNEM MHOMOC/IOMHOrO NepLenTpoHa.

Tema 3. Hopmanusauus gaHHbIX.

PaboTa NCKYCCTBEHHbIX HEMPOHHbIX CeTel ¢ AaHHbIM PasnnyHbIX NOPSAKOB.

MpenBapuTtenbHas 06paboTka AaHHbIX.

I'IpvlmeHeHme HOpMann3aunn gaHHbIX K 3a0aHHOMY OMana3oHy 014 NoBbllWeHNAa KadyecTBa MHC (yBeJ'II/I‘-IeHI/Ie CKOpOCTH
CXO0OMMOCTU, yCTpaHeHne BO3MOXHbIX OLI.II/I60K). PaCCMOTpeHMe Pa3NnNYHbIX crnocoboB HOpMannaaunn gaHHbIX.

Tema 4. UHC c accoumatmBHOM NamMATbIO.

PekyppeHTHbIE UCKYCCTBEHHbIE HENPOHHbIE ceTu. Mogenb NCKYCCTBEHHOW HEMPOHHOW ceTn Xondmnga. PeweHne ¢
MOMOLLbI0 MCKYCCTBEHHOM HEPOHHOM ceTn Xondomnaa 3afayn pacno3HaeaHuns obpasa (nevaTHoro CUMBONA).
VckycCTBEHHbIE HEMPOHHbBIE CETU C aCCOLMATMBHOM NaMSATLIO, Kak NPOLONIXEHNE Pa3BUTMNSA NCKYCCTBEHHbIX HEMPOHHbIX
cetenn Xondunga. Cetun Kocko.

Tema 5. CamoopraHusyrowmecs Kaptbl (kaptbl KoxoHeHa)

HelipoHHble ceTn, obyyarowmecs 6e3 yuntens. KapTtbl camoopraHm3aumum Kak oTAeNbHbIA BUD UCKYCCTBEHHbIX
HEeMpPOHHbIX ceTeln. ObLee NpeacTaBNeEHNE MOLENM CaMOOPraHM3yoLWmxcs kKapT. MNpouecchl KOHKYPeHLUMK, koonepaumu,

apantaumu. NpuMeHeHre anropmTMa camoopraHmayowmnxcs kapT (KoxoHeHa) ons peweHns 3anadu knacrepmsaumm
JaHHbIX.

Tema 6. MpumeHeHne 6MOMHCNIMPMPOBaHHbIX METOL,0B ANS NoBbileHUe 3¢pdPeKTUBHOCTU paboTbl HEUPOHHbBIX
ceTen.
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BrovHcnnpupoBaHHble METOLbI - MaTEMATUYECKME METOABI, MAES KOTOPbIX 3aMMCTBOBaHa 13 buonorun. MeHeTnyeckue
ANropuTMBbI, Kak elle 0iMH NpuMep BMOMHCIMPUPOBAHHBLIX METOLOB. POPMMPOBaHME KOAUPOBAHUE PELIEHWIA 3a4a4KM C
NMOMOLLBI0 XPOMOCOM. DPOpPMMPOBaHME HAYaNbHOM NoNynsaunn. tepaumnoHHbIA NPOLEecc NonyYeHns NpubnmxeHHoro
PELEHNS C NOMOLLbIO anrOPUTMOB 3BOMOLMOHHOIO Tna. MNprMeHeHe onepaTopoB KPOCCUHIoBEPa, MyTaLun 1
cenekumn. PelweHune 3apaun nonbopa BECOB NCKYCCTBEHHON HEMPOHHOM CETN CPeACTBAMU FEHETUYECKNX anrOpUTMOB.
Tema 7. HelipoHHbIe ceTn rny6uHHOro obyueHus

CoBpeMeHHble BUIbl UCKYCCTBEHHbIX HEMPOHHbIX ceTel. HepoHHble ceTu rnybuHHoro obydeHunsi. CBEPTOYHbIE
HepPOHHbIE CeTU. APXNTEKTYpa CBEPTOYHbIX UCKYCCTBEHHbIX HEMPOHHBIX ceTei. ObnacTv NpUMeHeHUs CBEPTOYHbIX
HepOHHbIX ceTeli. [puMep NPYMEHEHUs! CBEPTOYHBIX UCKYCCTBEHHbIX HEPOHHBIX CETEN AN pelleHnsl HeKOTOPOiA
NpUKNagHow 3anayu.

Tema 8. Hekotopsbie apyrue euabsl UHC n nx npumeHeHwue.

PaccmoTpeHne HEKOTOPbIX akTyanbHbIX BULOB UCKYCCTBEHHbLIX HEMPOHHBIX ceTell. PaccMoTpeHue apxutekTypbl 0CobbIX
BUOOB UCKYCCTBEHHbIX HEPOHHBIX CETEl, anropntMoB nx obyyeHus. PelweHne npuknaiHelx 3aaa4y ¢ NoMOLbHo
paccMmaTprBaeMblX BULOB MCKYCCTBEHHbIX HEMPOHHbIX ceTel. Peannaauns NHC ¢ npumMeHeHneM S3bIkoB
nporpammmposaHust Python/Java/Kotlin ¢ npyMeHeHueM cneumnanbHbIX UHCTPYMEHTOB.

5. MNepeueHb yue6HO-MeTOAMYECKOr0o obecnevyeHns A1 CaMOCTOsITeNlbHOW paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayto)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3a0aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHeayAUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TEM (pasaenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4yHYIo 1 CMPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPO/O MO AMCUUMIMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumm 1 ocylecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTH No o6pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkaszom MuHucTepcTea obpasoBaHust U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHErO pacnopsiaka henepanbHOro rocyapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) coenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoro yHmBepcuteTa
WHTepHeT-yHuBepcuteT "MHTynt" - hitp://intuit.ru/
O6yuyeHune a3bIky NporpammmpoBaHus Python - http://pythontutor.ru/

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUMUMNIMHE (MOAYIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HANPaBNeHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELACTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS cneayiolas MHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NNAHUPYEMBIM pe3dynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUMNAVHE (MOSYNIO);

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

- coaepXxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsasnsdeMble K OEenCcTBuAM o6y'~|a|ou4|/|xcs|,
OEMOHCTPUPYyEMbIM pe3yfibTaTtaM, 3adaHns pas3/inyHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNHO).

7. MNepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLMUIMINUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsl) npeanonaraeT M3yYeHrne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4alowmnMcs B 0AHOM U3 ABYX BapuaHToB (M6o B 000UX N3 HIX):
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- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE BUBNMOTEYHBIE CUCTEMbI HA OCHOBaHMM 3ak/4eHHbIX KDY noroBopos ¢
npaBoobnanarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.
ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA

norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

NVidia - MawnHHoe 0by4yeHne u NCKYCCTBEHHbBIV UHTENNEKT -
http://www.nvidia.ru/object/machine-learning-ai-nvidia-blog-ru.html?utm_source=yandex&utm_medium=cpc&utm_campaign=Mze

NHTepakTmBHbIN yuebHUK A3bika Python - http:/pythontutor.ru/
WHTepHeT-yHuBepcuteT "MIHTYnT" - http://intuit.ru/

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

npakTn4eckmne PaboTa Ha na60paTopr|x 3aHATUAX npennonaraet CMCTteMaTtn4eckyro N niaHoOMepHYH NoAroToBKy K

3aHATNA 3aHaTuio. lNocne nekumn cnenyet N0O3HAKOMUTbLCA C N1aHOM na6opaTopr|x 3aHSATUIA N CMIUCKOM
06513aTeNnbHOA U OOMNONHUTENbHOM nmtepartypbl, KOTOPYHO Heobxo0 1Mo npo4nTaTb, NU3y4nUTb U
3aKOHCNEeKTNpOoBaTb. B xone na6opaTopr|x 3aHATUI CTydEeHTbl NoNy4aroT 3a4aHns, peleHne
KOTOpbIX 0oOpMNISeTCA B BUOe KOMI'IbiOTGpHOVI nporpammbobl. Takxe Ha 3aHATUAX Y CTYOEHTOB €CTb
BO3MOXHOCTb 3a4aTb MHTEepeCyLlWmne nx sonpocobl Mo ClI0XKHbIM, HEMOHATbIM MOMEHTaM 1
TeXHONOrnsaMm, nNpMMeHeHne KoTopbiX HeobXx0AUMO ONsi OCBOEHMS! mMaTtepunana Kypca.

camocTtosi- | CamocTosiTenbHasi paboTta TpebyeT, N3y4eHnss PeKOMEeHOYEeMbIX MCTOYHIKOB, NX pedheprpoBaHuns,

TenbHas MOArOTOBKM Ha NX OCHOBE KOMMbIOTEPHbLIX Nporpamm. BaxKHbIM 3TanoM B caMocTosTenbHoM paboTte

pabota ABNSETCA MOBTOPEHME MaTeprana no KoHcnekTy nekumn. OfHa U3 rnasBHbIX COCTaBNAOWMX
BHeayOMTOPHOW NMOAroTOBKK - paboTta ¢ MHTEPHET-pecypcami no nponaeHHon teme. OHa
npegnonaraet: NOUCK KOHTEHTA, BHUMATENbHOE 03HaKOMIIEHME, KPUTUYECKOE OCMbICNEHNE
cogepXxaHus, NpuMeHeHne Nony4eHHONn NHpopMaLnn B pelieHNn NoCcTaBneHHbIX nepen CTyoeHTOM
3a4a4, MOCTaHOBKM MHTEPECYIOLLMX BOMPOCOB, KOTOPLIE MOTYT CTaTb NPeaMeToM 06CyXAeHUs Ha
ceMuHape.

9K3aMeH Ins YCMNEeLWHOro NpoxoxXaneHna ak3aMmeHa CTyaeHTy HeobxoanMo npenocTaBnTb peleHnd BCcex
3adaHHbIX B Te4eHne cemMecTpa ynanHeHw?l; pa36v|paTbc;| B NpopeccnoHanbHbIX TepMUHAX,
M3Yy4YEeHHbIX B paMKax Kypca; yMeTb COCTaB/IATb anrOpmUTMbl NporpamMm n peanan3oBbiBatb UX B
Kakoin-nnbo cpene pa3pa60TK|/| I'Ipl/lﬂO)KGHI/II7I. OTBeT Ha ak3aMeHe npegnonaraet AeMOHCTpauuto
CMNOCOBHOCTU 1 FTOTOBHOCTY NPUMEHUTb NONy4eHHble 3HAaHUA K npeanaraeMbiM NpPpakTn4ecknm
3aaaHunam. KpOMe TOro, CTyoeHty HeobxoAUMO BnaneTb TepMMHOHOFMGIZ N yMeTb n3naratb OCHOBHblE
NPUHUMNbI N3YYEeHHbIX TEXHONOMIA.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOrMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKaoUYas nepeyeHb NporpaMMHoro obecneyeHns U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCTMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBLHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MNpunoxeHuu 3 k paboyei nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp Ans pacnevyarky pas3garoyHbix MaTepuanos.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauum npenogasaHusl auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUSTUE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnn4yHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anym MHOPMaLNIO BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenady MHopMaLum, opraHn3aumm pasnmyHbIX
POPM NHTEPaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne BebrnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBEeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENTbHOCTUN NX COa4qNn:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatolwerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 02.04.01
"MaTtemaTturka n KOMNblOTEPHbIE HAyKN" 1 MarucTepckomn nporpamme "Hayka 0 gaHHbIX".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.03 HevipoHHsle cetn

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMObIOTEPHBIE HAYKK

Mpodounb noaroToskmn: Hayka 0 gaHHbIX
KBanucukaums BbinyCKHUKA: MarmcTp

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

OcHoBHas nuTteparypa:

1. MacneHHukoea, O.E. OcHOBbI NCKYCCTBEHHOTO MHTENNekTa : y4ebHoe nocobue / O.E. MacneHHukoBa, M.B. MaBpunosa.
- 3-e u3g., crep. - Mockea : ®JIVIHTA, 2019. - 283 c. - ISBN 978-5-9765-1602-1. - TekcT : anekTpoHHbin. - URL:
https://new.znanium.com/catalog/product/1034902
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https://new.znanium.com/catalog/product/991954

4. Xykos, P. A. f3bik nporpammmpoBaHus Python: npakTukym : yue6. nocobue / P.A. Xykos. - Mocksa : MH®PA-M, 2019.
- 216 c.- (Bbicwee obpasosaHue: bakanaspuar). - www.dx.doi.org/10.12737/textbook_5cb5ca35aaa7f5.89424805. - ISBN
978-5-16-107207-3. - TekcT : anekTpoHHbIA. - URL: https://new.znanium.com/catalog/product/1000002

5. MpoxopeHok, H. A. OcHoBbl Java: camoy4unTenb: y4ebHoe nocobue / MpoxopeHok H.A. - CM6:B6XB-MeTtepbypr, 2017. -
704 c. ISBN 978-5-9775-3785-8. - TekcT : anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/978545

JononHutenbHas nuteparypa:

1. AHanu3 npodeccnoHanbHoOM NPMUroAHOCTU KaHaMaaTa Ha OCHOBE HEMPOHHbIX ceTel [MIHTepHeT-XypHan
'HaykoBeneHue', Boin. 1, 2014, cTp. -] - TekcT : anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/471562

2. CTpaTermyeckoe NporHo3npoBaHne passBuTNS NPOMBIWAEHHOrO NPEAnPUATAS HA OCHOBE METOAA HEMPOHHBIX CETEN 1
annapara He4eTkor noruku [Ctparerniyeckunii MeHeoxXMeHT, €4 (16), 2011, cTp. -] - TekcT : anekTpoHHbIN. - URL:
https://new.znanium.com/catalog/product/498008

3. ManTioxuH, KITACTEPU3ALNA OAHHbBIX 014 CKYCCTBEHHbBIX HEMPOHHbBIX CETEW / ManTioxuH // N3BecTus
Tynl'Y. TexHuyeckne Hayku. - 2013. - € 1. - C. 161-165. - ISSN 2071-6168. - TekcT : aneKTpoHHbI // JlaHb :
aneKTpPoHHo-6mbnuoTtedHas cuctema. - URL: https://e.lanbook.com/journal/issue/289220

4. NpuMeHEeHne NCKYCCTBEHHbIX HEMPOHHbIX CETEN N CUCTEMbI OCTATOYHbIX KNAacCoB B KpunTorpadum : MoHorpacdms /
H.W. Yepsskos, A.A. Esgokunmos, A.W. ManywkuH, U.H. NaspuHeHko. - Mockea : DU3MATJINT, 2012. - 280 c. - ISBN
978-5-9221-1386-1. - TeKCT : 9N1eKTPOHHBI // JlaHb : 3neKTpoHHO-6nbnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/5300

5. MpoxopeHok, H. A. Python 3. Camoe Heobxoammoe: nocobue / MpoxopeHok H.A., OpoHos B.A. -
Cl6:6XB-MeTepbypr, 2016. - 464 c.ISBN 978-5-9775-3631-8. - TekcT : aneKTpoHHbIiA. - URL:
https://new.znanium.com/catalog/product/944129

6. Pus P., ObpaboTka ecTeCTBEHHOro s3blka Ha Java / Pus P. - M. : MK lpecc, 2016. - 264 c. - ISBN
978-5-97060-331-4 - TekcT : anekTpoHHbIl // OBC 'KoHcynbTaHT cTyaeHTa' : [cainT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970603314.html
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMNbIOTEPHBIE HAYKM
Mpodounb noaroToskn: Hayka 0 JaHHbIX

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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