[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: 3apopoxHasn Jlloammuna MBaHoBHa

[lomxHocTb: MpopekTop no y4ebHoit pabote

[arta nognucanus: 29.07.2022 19:58:47

YHUKanbHbI MPOrpaMMHbIA KIKOY:
faa404d1aeb2a023b5f4a331ee5ddc540496512d

fbezlepanlsﬂue TOCYyTapCTBCHHOE OI0/17KeTHOE 06pa30BaTeJILHO€ YupexaceHnue

BbICHIETr0 00Pa30BaHUNA
«MaHKONCKUI rocy1apCcTBeHHBIN TEXHOJIOIHYEeCKUIl YHUBEPCUTET»

MHUHOBPHAYKH POCCHUHA

daxyabTeT MHGOPMAILIMOHHBIX CHCTEM B SKOHOMUKE U IOPUCTIPYJICHIIUU
Kadenpa nH(OpMaIMOHHOMN 06€30MMaCHOCTH U MPUKIAAHOW HHPOPMATHKHI
VTBEPAIAID

[MpopexTop no yyedHo#l pabote
4 =5——1.1. 3anopoknan
£ ¥ - 2{}_ I.

28
PABOYAS ITPOT'PAMMA

nmo nucuumiauae B1.B.J1B.02.04 Heliponnble ceT U ri1y0okoe o0yueHne

10 HANPABJIEHUIO
MOATOTOBKH 0aKaIaBpPOB 09.04.03 Ipuknagnas nHGOpMaTHKA

10 NpoguII0 NOArOTOBKH MainHHOe 00yYeHHE ¥ TEXHOJIOTHU OOTBIINX JTAHHBIX

KBanupurkauus (cTeneHn)

BBINYCKHUKA Maructp
IporpaMMa nmoaAroTOBKH Marucrparypa
dbopma oOyuenus OYHas, 3a04YHas
o HA4YAJI1a 00yUeHusd 2022
Maiikon

05



Pabouass mporpamma cocraBiena Ha ocHoBe DPI'OC BO wu yuebnoro mrana MITY 1o

HarpasieHuto (crenuanbHocTh) 09.04.03 [Mpukinagnas napopmaTuka

CocraBurenu paboueii mporpammbl: UyHaeimko B.1O., CanueB A.3., Jlosrans B.A., ITackoBa A.A.,

MeperykoBa C.K., Memse3 C.K.

Pabouas nporpamma yTBeprkJicHa Ha 3acelaHuu Kadeapbl
HHGOPMAIIMOHHON 0E30I1aCHOCTH U IIPUKJIAAHON HH(MOPMATUKHU

(HammeHoBaHUe Kadeaphl)

3aBeayromuii //
kadeapoi i
«28» 05 2022r. L Uynneimko B.1O.
(moamnuce) (®.1.0.)
Ono0OpeHo yueOHO-MEeTOAMYECKON KOMHCCUeH (akybreTa
(rme ocymecTBIsIeTCSl 00y4YeHHUE) «28» 05 2022t
[pexncenarens //
y4eGHO-METOJUYECKOTO / [
COBETa HalpaBJICHUS (CIIEUATBHOCTH ) e
(rme ocymiecTBIsIeTCSl 00y4YEHHUE) il Yynnaemko B.1O.
(moamuce) (®.1N.0.)
JlexaH Qaxynbrera
(roe ocyiecTBiseTCA
oOyuenne) «28» 05 2022r
m’ Hoprymaosa A.K.
(monmucek) (©.1.0.)
COI'JTACOBAHO: %
Havaneauk YMV ﬁ o
«8» 05 2022r 5 Yynecosa H.H
(moamnuce) (®.1.0.)
3aB. BBITTyCKaroIIei kadeapoit g //
10 HAIIPABJICHUIO (CIIEITUATEHOCTH ) T r )
= Yynasimko B.1O.
(monmuck) (®.1.0.)



COJAEPKAHUE

I. Lenu 1 3a7a91 OCBOCHUS JUCITUTIIIIHB .....ccceeeeeiuurerrereeeeeeieuusseeesaeeeesaensssssseeeseesssssssssssessssnsssssssseessanns 4
II. MecTo AMCUUIUIMHBL B CTPYKTYPE 00Pa30BATEIBHOM MIPOTPAMMBDBI ......c.veeureeeenreenterieeieeseesieeseeneenseenne 4
III. TpeGoBaHMs K PE3yIHTATAM OCBOCHUS TACIIHTIITHHDBL ... eeeuvveeeereeeereeesseeensseeensseeensseesssseesssseessseessssees 5
IV. ConepkaHue U CTPYKTYPA JUCIIUTIIIIHBL ... eeeruveeeruieeeniteeenureeensseesareesnseeesseesssseesssseesssseesnseesssseesssees 7
4.1. ConepxaHue TUCHUIUTMHBI, CTPYKTYPUPOBAHHOE TIO TEMAM ....uvvvvreerrnerreeeannrrreeessnnreessnsseeessnneeeens 7
4.2. Ilnan BHEAYTUTOPHOU CAMOCTOSTEIBHOM PAOOTEL .......eeevvieireeiieiieereenieeeteeseesreeseessseenseessnessens 8
4.3. ConeprKaHUE YICOHOTO MATCPHATIA. .. .ueeeeurreesrrreernreeensseeasseessseessseesssesessseesssseessssesssssesssseessssessnsses 9
V. OOPa30BATEITBHBIC TEXHOIIOTHH ....cuvveeureensreanreeseessseanseensseaseesseeasseenseessessseesssesnseesssesnsessssesssesnssesnsens 11
V1. Y4eOHO-METOMNYECKOE OOECTIEUEHME JUCIIATIIIITHDL ..oevveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenaaeeeeeeseeenennaaaeeeeeenes 11
6.1. OCHOBHAS JIITEPATYPA «.euvveeurreerurreenureeenureeesuueeensseeasseessseesseeessseessseessnsessnsseesssseessssesssseessnseesnnses 11
6.2. JIOTIOJTHUTEITBHAS JIATEPATYPA. o e.uvvveeeaurrreeesurreeesnnsseeeesssseeessnssseesssssseeesssssseessssssseesssssseessssssseessnnns 11
6.3. TICPUOTUUCCKUEC HBIAHMS ... eeeenevreeereeeeteeaeteeseeeesnseeesseeessseeansseesnsseesssseessseesssseesnseesssseesssseesnnnes 12
6.4. [lepedeHb PECYPCOB CETH MTHTEPHET .......eeiiiiiiieeiiiiieeeeiieeeeeieteeeeiit e e e stteeeeseaeeeesaaaeeesenaneeeenns 12
VII. MarepuanbHO-TEXHUYECKOE 00CCTICUCHUE TUCIIUTITIHB .....veuvvenreenrennrenseetenstenseetesseenieesesseenseennes 13
VIII. Meroandeckue yka3aHus A 00y4JarOMUXCsl IO OCBOCHUIO JTUCIIUTITHHBI .....cvvveeeveeeeveeneveeennns 13
IX. YUCOHAS KAPTA TUACIIUTIIIFIHBI .....eevvieneressreeeeeesseenseesnseenssessseenseessseenseesssessseesssesnseesssesnseesssessseesssesnsens 14
X. DOH/T OIEHOUHBIX CPEIICTB. ... eeeeeuerreeeesurrreeesannreeesasseeesasnsneesssassseessssssessssssseessnsssesssnssseesssnsseeessssseeeens 15
10.1. TTaciOpT POHIA OIEHOUHBIX CPEIICTB ....veenvreereenrrenureenseessreeseenseesnseesseesnseenseessseensessssesnsessssesnses 15
10.2. IIpaktuaeckue padoTel NeNe 1-8 (BbITIOTHEHUE, TOJATOTOBKA OTUYETA, 3aIUTA OTUYETA) ........... 15
10.3. 3amaHust A7 KOHTPOIIBHOM PAOOTBL ....c..veetieeiieetieseeesteensteeteenseeenseesseessseeseesssesseesssesnseesssesnsens 16

10.4. DK3aMEHAITUOHHBIC BOTIPOCHI F OHIICTBL. ....uvveeeveeeereeeireeasreesseeessseeensseeassseesssseesssseesssesensseesnsees 17



I. HEJIM 1 3AJAYN OCBOEHUSA JUCHUIIJINHBI

Ilensto ocBoenus muctuiinHbl «HeiliponHnble cetu U riayookoe ooOyuyenue» (HCul'O) B
MarucTepcKo MOATrOTOBKE MO HampaieHuto «lIpukianHas HWHPOpPMATHKa» SABISETCS H3Y4YECHUE
TEOPETUYECKNX OCHOB ITTyOOKOro 0OydeHUsi HEHPOHHBIX CeTeil M MOJydeHUE HABBIKOB MX MPUMEHEHUS
JUISL PEILIEHUs] TPAKTUUECKHX 3a/au.

OcHOBHBIE 3371241 OO YyUCHHUS:

— H3y4uTh MOZEIb UCKYCCTBEHHOIO HEMPOHA U UCKYCCTBEHHOW HEUPOHHOM CETH.

— W3y4uuTh anroputmbl 00y4deHUST HEUPOHHBIX CETEH.

— H3yunTh nmomyssipHbIEe B HACTOSIIIEE BPEMsI apXUTEKTYPhI ITyOOKHUX HEHPOHHBIX CeTEH.

— HM3yuuth crnocoObl MpUMEHEHHUs TIyOOKHMX HEHpOHHBIX ceTeil uis 3aJa4 KOMIIBIOTEPHOIO

3peHus U aHaJIn3a TEKCTOB.

— W3yuuTs mporpaMMHbIe CHCTEMBI 00y4YeHHUS TTTyOOKHX HEMPOHHBIX CETEH.

II. MECTO JUCIHMUILINUHBI B CTPYKTYPE OBPA3OBATEJbHOM ITIPOTPAMMBI

JucnurniauHa OTHOCUTCS K  MOAYNIO NPpOoGeCcCHOHATBHBIX JUCHUIUIAH, (OPMUPYEMOMY
y4acTHUKaMU 0Opa30BaTEeNbHBIX OTHOIIEHWUH, YacTH OOpa30BaTEIBHON MpOTrpamMmbl, (OPMUPYEMO
YYaCTHUKAMH 00pa30BaTEIbHBIX OTHOIICHHUH.

B cootBerctBUM ¢ pabounM yd4eOHBIM IJIAHOM JaHHAs IUCHUIUIMHA H3Yy4aeTcs B TPEThEM
CEMeCTpe, Ha OCBOCHHUE JUCIUIUIMHBI OTBOJIUTCS 54 yaca ayaquTOpHON paboThl (18 4acoB JEKIIMOHHBIX U
36 yacoB NPaKTUYECKUX 3aHATUI), 162 yaca caMOCTOATENLHOM PabOThI CTY/ICHTA.

Jns m3yueHus JaHHOW y4eOHOM IUCHUIUIMHBI HEOOXOIMMBI CIIEAYIONIME 3HAHWUS W YMEHUS,
(dbopMupyeMbIe PEAMIECTBYIOIMUMHU YIEMEHTAMU 00pa30BaTEeIbLHOM MIPOTPAMMBI:

HaumenoBanue
JTUCLUTUTMHBL (MOYJIS), Tpebyemble 3HaHUSA, YMEHHSI, HABBIKU
HPaKTHKH
MeTobl MallIMHHOTO 3uanus:
oOyueHus — 3HaeT KJIacChl METO/I0B M aJITOPUTMOB MAITMHHOTO O0Y4EHUSI.

— 3HAeT BO3MOXHOCTU COBPEMEHHBIX HHCTPYMEHTAIbHBIX CPEACTB U
CUCTEM MPOTPAMMHPOBAHUS JIJIsl PEUICHUS 3a/1a4 MAIIMHHOTO O0y4YeHUSI.

— 3HaeT QyHKUHMOHAIBHOCTh COBPEMEHHBIX MHCTPYMEHTAJIbHBIX CPE/ICTB
U CHCTEM MPOTpaMMHUpPOBAHUS B 0O0JIACTH CO3JaHMS MOJAENEH U METOJO0B
MAIIMHHOTO O0y4YeHUSI.

Ymenusa:

— VYMeer CTaBUTh 3aJa4ydl M aJalTUPOBATh METOABI U AITOPUTMBI
MAIIMHHOTO O0y4YeHUSI.

— VYMeeT NpoOBOAUTH CPAaBHUTEIBHBIA aHANU3 M OCYHIECTBIATH BHIOOP
MHCTPYMEHTAJIBHBIX CPEJCTB JJISl peLICHH 331a4 MAIIMHHOTO O0y4YeHUSI.

— VYMeeT NUpPHUMEHSATh COBPEMEHHBIE HMHCTPYMEHTAIbHBIE CpPEICTBA H
CUCTEMBI MPOTPAMMHUPOBAHUS IS Pa3padOTKH HOBBIX METOJOB U MOJENEH
MaIIuHHOTO O0Y4YCHHUS.

MareMaTuuecKue METObI | SHaHUsL:
aHayn3a OOJBIINX — 3HaeT KJIacChl METOAOB U aJITOPUTMOB MAIIMHHOTO O0YYEHHSI.
TAaHHBIX — 3HaeT MaTeMaTHUYeCKHe MOJETH, METOMbI U AITOPUTMBI Ui 00paboTKH
U aHan3a OOJNBIINX JaHHBIX.

— 3HaeT NPUHIHUIIBI TOCTPOCHUS MOJCNICH TIYOOKHX HEHPOHHBIX CETeH U
TyOOKOTO MAIIMHHOTO OOYYEHHS.

— 3HaeT moaxopl K MPUMEHEHHUIO MO/JIENIe Ha OCHOBE HEYETKOW JIOTUKHU B
CUCTEMaxX UCKYCCTBEHHOT'O WHTEILJICKTA.
Ymenusa:

— YMeeT CTaBUTh 3aa4ydl W aJalTHPOBaTh METOJAbl W AJITOPUTMBI
MAIIMHHOTO O0y4YeHUSI.




Haumenosanue
JTUCITUATITUHBI (MOYJIs), TpeOyeMmble 3HaHMS, YMEHHUSI, HABBIKH
MPAKTUKU

— VYwMmeer BbIOMpATh U NPUMEHSATH MAaT€MaTHYECKHE MOJIEIH, METOIbl U
AITOPUTMBI JUIsl pEIICHUS MPUKIAIHBIX 3a]1a4 aHaIU3a OOJIbIINX JaHHBIX.

— VYMeeT pyKOBOAWUTH  BBIIIOJHEHHEM  KOJUIEKTUBHOW  IPOEKTHOMU
JNEATENIbHOCTU U1l CO3JIaHUs, MOIAJEPKKH M MCIIOJb30BaHUA CHUCTEM
HCKYCCTBEHHOI'O MHTEJUIEKTa Ha OCHOBE Mojejeil TiyOOKHUX HEHpOHHBIX
CeTel 1 HEYETKUX MOJIENIEH U METOMOB.

3HaHus, YMEHUS U HaBBIKH, (POpMHUpPYEMble TaHHON JAUCIUILIUHOHN, MOTPEOYIOTCS MPH OCBOCHUU
CIIEAYIOIIMX 3JIEMEHTOB 00pa30BaTEIbHOM TPOrpaMMBbI:

— TIPOU3BOACTBEHHAs IIPAKTHUKA, IIPEIIUIIIIOMHAs [IPAKTUKA,

— BBINOJIHEHHUE U 3aIMTA BBITYCKHOHN KBAJIM(UKAITUOHHONW PAOOTHI.



III. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA AUCHUITJIMHBI

OcBoeHMe TUCIUIUIMHBI HAllpaBJIeHO Ha (OpMHUpPOBaHUE CIAEAYIOUIMX KOMIIETEHIINI B COOTBETCTBUH C 00pa30BaTeIbHOM MPOrpaMMOii:

Hepeqem, IVIAHUPYEMBIX Pe3yJabTaTOB Oﬁy‘leﬂlflﬂ o AMCHMIIJINHE, COOTHECEHHBIX C HHAUKATOPpAaMH JOCTHKCHUSA KOMIIeTeHIInii

Komrmerenrms

NHnukaTophl TOCTHKEHUS
KOMIIETEHIIUU

PesynbraTsl 00y4yeHus

I1K-3. Crocoben
PYKOBOAUTH IPOCKTAMH CO
CTOPOHBI 3aKa34MKa M0
CO3JIaHUI0, TTOICPIKKE U
HUCIIOJIB30BAHUIO CUCTCMBbI
HCKYCCTBEHHOTO
WHTEJUIEKTA HA OCHOBE
HEUPOCETEBBIX MOJIETIEN U
METOJIOB

[IK-3.1. PykoBoaur
MIPOEKTaMU TI0 pa3paboTKe,
CHUCTEM UCKYCCTBEHHOTO
MHTEJIJIEKTa Ha OCHOBE
Mojeneit rryookux
HEUPOHHBIX CETEeH 1
HEUYETKUX MOJENIEN U
METOJIOB CO CTOPOHBI
3aKa34unKa

3Hanus:

— 3HaeT NPUHIMITEI TOCTPOSHHSI MOJIENIel TITyOOKHX HEUPOHHBIX CeTeH U TIy00KOro
MaIIMHHOTO 00yUeHUSI.

— 3HaeT QYHKUMOHAIBHOCTh COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEICTB U CUCTEM
POrpaMMHUPOBAHUS B 00JIACTH CO3/IaHUS MOJIEIeH UCKYCCTBEHHBIX HEHPOHHBIX CETEHl.

— 3HaeT MPUHIIUIIBI TOCTPOCHUS MOJIeIIeH TIIYOOKHUX HEMPOHHBIX CeTel U TIIyOOKOTO
MalTUuHHOTO 00YJYCHUSI.

Ymenua:

— YMeeT pyKOBOAUTH BBIIIOJHEHUEM KOJJIEKTUBHOU POEKTHOM ACATENBHOCTH IS CO3AaHUs,
MOJICP>KKH U MCTIOJIb30BAaHUSI CUCTEM MCKYCCTBEHHOT'O MHTEJIEKTA Ha OCHOBE MOJIENIEH TITyOOKHUX
HEUPOHHBIX CETeH M HEYETKUX MOJIETICH U METOJIOB.

— VYMeeT NpoBOJUTH OLICHKY U BEIOOp MOJENEi HCKYCCTBEHHBIX HEUPOHHBIX CETEH U
MHCTPYMEHTAJIBHBIX CPEJCTB IS PELICHUS 33]]a4 MAITUHHOTO O0Y4EHUsI.

— VYMeeT NpUMEHSTh COBPEMEHHbBIE HHCTPYMEHTAIIbHBIE METO/IbI U CPEICTBA O0YUEHUS MOJIeNIe
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Haegviku:

— Brnageer HaBbIKaMu OLIEHKH U BEIOOpA MOJIETIEH HCKYCCTBEHHBIX HEHPOHHBIX CETeH U
MHCTPYMEHTAJIBHBIX CPEJCTB Ul PELICHU 3a]ja4 MAIIMHHOIO 00y4€eHusl.

— Braneer HaBbIKaMU IPUMEHEHHUs COBPEMEHHBIX MHCTPYMEHTAJIbHBIX METOJOB U CPEICTB
00y4eHHs MOJIeNIel HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

— Bilageer HaBbIKaMU BBINOJIHEHMS KOJUIEKTUBHOW ITPOEKTHOM IEATENBHOCTH ISl CO3/1aHUsA,
MOAJEP/KKH U UCIIOJIb30BAaHUS CUCTEM HCKYCCTBEHHOTO MHTEJUIEKTa HA OCHOBE HCKYCCTBEHHBIX
HEHUPOHHBIX CETEH.




IV. COAEP’)KAHUE U CTPYKTYPA JUCIUIIJINHBI

Tpyno€MKOCTbh TUCIUIIIIMHBI COCTABIISIET 7 3a4ETHBIX €AUHULL, 252 Jaca

®opMa MPOMEKYTOUHON aTTECTALUU: DK3aMEH

4.1. Conep:kanue IMCHUIIMHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM

Buapl yaeOHOM paboThl B UX TPYHOEMKOCTD, Yachl

£ | (B TOM UHCIE C UCIOJIb30BAaHUEM OHJIAWH-KYpPCOB)
Ne 3 Haumenosanus
TeMBI TUCITUTIINHEI S KonrakTHas pabota CaMocCTOSs-
/o 5 OLIGHOYHBIX CPE/ICTB
O [Ipaktuueckue |JlabopaTopusie| TEIbHASL
Jlexun 6
3aHATHS 3aHATUS paboTta
Mogayas 1.
[Ipaxtrueckue padboTer NoNe 1,2
1 |Heiiponnsie cetn. OCHOBHBIE TTOJIOKEHUS 3 3 6 - 27 (cobecenoBanne Mo pe3yiabTaTaM
BEITIOJTHEHUS IPAKTHUYECKUX PaboT)
[Ipaxtrueckue padboTer NoNe 3,4
2 | Tomonoruu HEHPOHHBIX CETEH U AIITOPUTMBI KX O0YUYCHHS 3 3 6 - 27 (cobecenoBanue MO pe3yabTaTaM
BBITIOJTHEHUS IPAKTHUYECKUX PaboT)
3 | CBepTouHBIC HEVPOHHBIE CETH 3 3 6 - 27 Kontponbhas pabora Nel
Mopnyas 2
[Ipaxtrueckue padboTer NoNe 5,6
4 |3amaua pacrio3HaBaHUS N300paKEHUI 3 3 6 - 27 (cobecenoBanue N0 pe3yabTaTaM
BBITIOJTHCHUS TTPAKTHYECKHUX pabOT)
[Ipaktnueckue padboter NeNe 7,8
5 |3apmava aBTOMaTH4eCKO 00pabOTKH TEKCTOB 3 3 6 - 27 (cobecenoBanue 1Mo pe3ynbTaTaM
BBITIOJTHCHUS TTPAKTHUECKHUX paboOT)
6 |['myGokoe oOyueHue ¢ MOIKPETICHUEM 3 6 - 27 KonTponbHas pabora No2
[IpomeskyTouHast aTTecTanus (01 OUCYUNIUH C IK3AMEHOM) - - - 36 OK3aMEHaIMOHHbIE BOIIPOCHI
Hroro yacos 18 36 - 198 —




4.2. Ilnan BHeayANTOPHOM CAMOCTOSATEJIbHOI PadoThI

o,
B Cpoxn 3atpaTsl
Ne 3 . Y4eOHO-MeTOqYECKOe
TeMbl AUCHUTUTHHEL g Bun camocrosTenbHON pabOTHI BBITIOJTHCHHUS BpPEMCHH A
/11 5 obecrieueHne
@) (men.) (wgacer)
Mogayas 1.
N N N OcHoBHas [1-4] n
1 Hetiponnsie cetn. OCHOBHBIC 3 [IpopaboTka KOHCIIEKTOB JIEKIIUH, paboTa ¢ yueOHOH 1-3 Hexens 27 ,Z[OHOJIHI/ITCJIBEIa}I ][ 5, 8]
MTOJIOKEHUS JTUTEPaTypOM M MOATOTOBKA K MPAKTHYECKUM 3aHATHIM ’
IuTepaTypa
. . N N OcHoBHas [1-4] n
) Tomonornu HEHPOHHBIX CETEH 3 [IpopaboTka KOHCIIEKTOB JIEKIIUH, paboTa ¢ yaeOHOH 4-6 Henens 27 z[ononHHTeanEM [ g 6.9]
Y QJITOPUTMBI X O0yUYESHHS JUTEPaTYpOH M MOATOTOBKA K MPAKTHYECKUM 3aHATHIM >
IuTepaTypa
OcHogHas [1-4]
CBepTouHbBIE HEHPOHHBIE [IpopaboTka KOHCIIEKTOB JIeKIIUH, paboTa ¢ yueOHO#
4 p p 3 pop . P yi 7-9 nenens 27 JIOTIOTHUTEbHAA [5, 6, 9]
ceTu JUTEPaTypOH M MOATOTOBKA K MPAKTHYECKUM 3aHATHIM
TuTepaTypa
Moayas 2.
IIpopaboTKa KOHCIIEKTOB JICKITHH, paboTa ¢ yueOHOM OcHoBHas [1-4]
3amaya pacro3HaBaHUS N
5 H306DAKCHI 3 JUTEPATYPOU U TTOATOTOBKA K TIPAKTUICCKUM 3aHITHSIM, 10-12 nepens 27 JOToJTHUTEbHAS [7]
P paboTa HaJ| MHIUBUAYAIBHEIM MPOCKTHEIM 3aIaHUEM TuTepaTypa
N [IpopaboTka KOHCIIEKTOB JIeKIIKH, paboTa ¢ yueOHO# OcHoBHas [1-4]
3amaya aBTOMaTHYECKOM N
6 060AGOTKH TKCTOR 3 JIUTEPATYPOU U NOATOTOBKA K IIPAKTUYECKUM 3aHATUSM, 13-15 Hepens 27 JIOTIOTHUTENbHAA [5-6]
a0o0Ta HaJl MHIUBUAYAIbHBIM MPOCKTHEIM 3aIaHUEM IuTepaTypa
P 6
N N OcHoBHas [1-4] n
? I'my6okoe oOydenue ¢ 3 IIpopaboTKa KOHCIIEKTOB JICKITHH, padoTa ¢ yueOHOM 16-18 Hexens 27 z[ononHHTeHBHEm [ g 6. 8]
MOIKPETUICHUEM JUTEPaTypOH M MOATOTOBKA K MPAKTHYECKUM 3aHATHIM >
IuTepaTypa
OcHoBHas [1-4] u
[MoaroroBka K IK3aMeHY (051 OUCYUNIUH C IK3AMEHOM) 36 JOTIOTHATENNbHAS [5-10]
JTuTepaTypa
OO0mast Tpy10éMKOCTb CAMOCTOATEIbLHON Pa0OThI 10 JUCHUILINHE 198 —




4.3. Coneprkanue y4eOHOT0 MaTepuaia

Monyas 1.

Heiiponunvie cemu. Ochogmvie nonodicenus

1.1. Ucropus pa3BUTUS UCKYCCTBEHHBIX HEHPOHHBIX CETEM.
1.2. ®opmanbHbBIN MEPCENTPOH.

1.3. MHOTOCIIOMHBINA NEPCENTPOH.

1.4. OOyuenue ¢ yuuresnaem U 6€3 yuauTes.

1.5. 3apaun, pemraeMble ¢ IOMOIIBIO HEHPOHHBIX CETEH.

Tononozuu HeluponHbIX cemeti U aneopUmmbl UX 00y4eHus

2.1. MHOTOCIIOMHBII epCenTPOH U aITOPUTM OOPATHOTO PACIPOCTPAHEHUS OIINOKH.

2.2. RBF —cermn.
2.3. Kaptel Koxonena.
2.4. PexyppeHTHbIE HEUPOHHBIE CETH.

CeepmouHnvle HelipoHHble cemu

3.1. ApXxuTeKTypa CBEpTOYHOW HEHPOHHOU CETH.

3.2. Anroputm paboThl CBEPTOUYHON HEHPOHHOM CETH.
3.3. Anroput™ 00y4YeHHs CBEPTOYHONW HEMPOHHOM CETH.

Monyas 2.

3aoaua pacnoznasanus uz06padxcenui

4.1. ®opmartsl U300pakeHUH U UX OCOOCHHOCTH.

4.2. Teopus pacriozHaBaHusi 00pa3oB. [1o1xos! K pacrio3HaBaHUIO 00Pa30B.
4.3. KackagHoe pacrio3HaBaHue U300paKeHUn

3adaua asmomamuueckoli 06pabomKu mexcmos

5.1. 3amaga 06pabOTKH €CTECTBEHHBIX S3bIKOB.

5.2. CocraBieHHE CEMAaHTUUYECKUX CIOBapeH.

5.3. MammnaHOE 00y4YeHue B 3a/1aue 00paOOTKH TEKCTOB.
5.4. CucteMbl aBTOMaTH4ECKOM 00pabOTKH TEKCTOB.

I'nybokoe obyuenue c nookpenieHuem

6.1. OOy4yeHue c MOIKPETICHUEM.

6.2. Q — oOyueHue.

6.3. AanTUBHBIE KPUTUKH.

6.4. CucteMbl ¢ TOJKPETIICHUEM JJIsl TITyOOKOTo 00yUueHHs..

IlepeyeHb TeM NPAKTHYECKHUX 3aHATHH

No Konuuectro
Tema IMPAKTHYCCKOI'O 3aHATHUA
n/m 94acoB
Mogayas 1.
1 Nel. Peanusanust MHOTOCIOHHOTO IEPCENTPOHA C AJITOPUTMOM OOPaTHOTO 4
pacrpocTpaHeHUsI OMTUOKHU JUTs 3a7a49H TTyO00KOTO 00ydeHUs
2 |Ne2 Peanm3anus paauanbHO — 0a3UCHON CeTh 4
3 Ne3. Peanuzanus pekyppeHTHONH HEHPOHHOW CETH JJI 3a7a9U TITyOOKOTO 4
o0OyueHusl.
4 | Ned4 HeliponHas ceTb DnMaHa 4
Moayas 2.
5 | Ne5. PazpaboTka cBepTOUHOI HEHPOHHOH ceTH 6




Ne Konuuectso
Tema MPAKTUYCCKOI'O 3aHATUA
n/m 4acoB
6 No6. [TpuMeHeHne cBEpTOUHOM HEMPOHHOM CETH JJIsl 3aJ1a4d PacCIlO3HABAHUS 6
M300paKeHHIA
7 | Ne7. O6paboTka TeKcTa ¢ UCIOIb30BAHUEM CBEPTOUYHOM HEHPOHHOI ceTH. 4
2 Ne8. Pa3paboTka HeiipoceTeBO TOTIOIOTHH € TTOAKPEIUICHUEM IS 3a/1a91 4
ri1y0OKOro 00y4YeHHs.
Bcero yacos 36




V. OBPA30OBATEJIBHBIE TEXHOJIOT'UHN

[To mucuumuiiHe NMpPeayCMOTPEHBI CIeNYIOIINEe METOAbl 00y4YeHHUs U WHTEPaKTUBHBbIE (OPMBI
MPOBEICHUS 3aHATHIA:

— BHU3yaJlu3alUMu y4yeOHOro maTepuaina (Ipe3eHTalMH JEKIMOHHOTO MaTepuana JOCTYIHbBI B
CHCTEME 3JIEKTPOHHOTO 00y4eHUS;

— JIHUCKYCCHOHHBIC (00CYXACHHE HOBBIX MH()OPMAITMOHHBIM TEXHOJIOTHI);

— TpYINNoBOM paboThl (paboTa B MaJIBIX TPyNIaxX Ha MPAKTUYECKUX 3aHITHUSIX MIPH MPOBEICHUN
MOWCKA MH(POPMAITMOHHBIX UCTOYHUKOB U BBISBIICHUU HAYYHBIX TPCHJIOB);

Hapsiny ¢ TpanuiinoHHBIMU 00pa30BaTENbHBIMU TEXHOJIOTHSIMHU, ISl PEATM3aliy TUCITUTUTMHEI
MOTYT HCIIOJIb30BATHCSl TEXHOJIOTMH 3JIEKTPOHHOTO OOY4YeHHMS U JAMCTaHLUMOHHBIE 00pa3oBaTelbHbIC
TEXHOJIOTUH B 3JIEKTPOHHON MH(pOpPMAIMOHHO-00pa30BaTeNbHON cpele yHHBepcuTeTa. JIeKIMOHHbIE
3aHATUS U Ipyrue GopMbl KOHTAKTHON pabOThl 00yUaIOLIUXCsl C MIPENOoIaBaTeIeM MOTYT IPOBOIUTHCS
¢ ucnonb3zoBanueM miathopm Microsoft Teams, Cisco, Moodle (BigBlueButton) u np., 4To mo3Bossier
obOecrieunTh OHJAMH W oduallH B3aUMOACHCTBHE TMPEMNoJaBaTelis ¢ OOYYaIONIMMHUCSI B pPaMKax
JTUCIUTUIAHBI.

OCHOBHBIMU METOAAMH TEKYILETO0 KOHTPOJIS SIBISIOTCS DJEKTPOHHBIM YU4€T M KOHTPOJb
y4eOHBIX JOCTH)KEHUH CTY/IEHTOB (MCIOIb30BAHUE CPEACTB CEpPBHCA OAIIILHO-PEHTHUHIOBOI CHCTEMBI;
BEJICHUE DJJEKTPOHHOTO J>KypHaja YCIEeBaeMOCTH, MPOBEACHHUE OJJIEKTPOHHOIO TECTHUPOBAHUS H
PUMEHEHHE APYTUX CPEACTB KOHTPOJIS C UCIOIB30BAHUEM CUCTEMBI 3JIEKTPOHHOTO 00YUEHUS).

VI. YHAEBHO-METOANYECKOE OBECIHEYEHME JUCIUIIJINHBI

6.1. OcHoBHas1 IMTEpaTYypa

1. Tyndbemnoy . I'myGokoe obyuenue / . I'yndemmoy, U. benmxuo, A. Kypwuib ;
nepeBoA ¢ anrimiickoro A. A. Cnunkuna. — 2-e u3n. — Mocksa : [IMK Ilpecc, 2018. — 652 ¢. —
ISBN 978-5-97060-618-6. — TekcT : 37eKTpOHHBIN // DIEeKTpOHHO-O0MOMMoTeyHas cuctema «JIanpy :
[caiiT]. — URL: https://e.lanbook.com/book/107901

2. Iapnen b. KpymHomacmtabHoe MammHHOe oOydeHHMe BMmecte ¢ Python : yueGHOe
nocodbue / b. llapaen, JI. Maccapon, A. bockertu ; mepeBojn ¢ anrimiickoro A. B. JloryHoBa. —
Mocksa : JIMK IIpecc, 2018. — 358 ¢. — ISBN 978-5-97060-506-6. — TeKcT : 37€KTpOHHBIN //
DnexTpoHHO-0nbIMoTeuHas cucreMa «Jlauby : [caiiT]. — URL: https://e.lanbook.com/book/105836

3. Sxwsea, .. OcHOBBI Teopunm HeHpoHHBIX ceTtert / [.D. SxbseBa. - 2-e u3m., ucmop. -
Mocksa : Hamumonanenblii OTkpeiThiil YHUBepcutTeT «MHTYUT», 2016. - 200 c. : wi. - (OcHOBBI
nH(popMannoOHHBIX TexHONOTHH). - [ISBN 978-5-94774-818-5 ; To xe [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429110.

4. ImatoB I'. II. HelipoHHbIE CETM W TEHETHUYECKHN aNrOPUTM [DJIEKTPOHHBIA pecypc]:
yuebHoe ocobue / [lImatos I'. I1. - Teeps: TBI'TY, 2019. - 200 c. https://e.lanbook.com/book/171312

6.2. /lonosiHUTEIbHAS JJUTEpPATYypa

1. Cwmomun, [I. B. BBegenune B uckyccrBeHHbli mHTewiekt / JI.B. Cmonnma .— 2-e usm.,
nepepad. — MockBa : @Dusmariaut, 2007 — 292 c¢. — ISBN 978-5-9221-0862-1 .—
URL:http://biblioclub.ru/index.php?page=book&id=76617>

2. HetlipoHHble ceTH, reHETUYECKUE ANTOPUTMBI U HeueTkue cuctemsl / [[. PyTtkoBckas, M.
ITununckuii, JI. PyrkoBckuii; nep. ¢ nmonbek. M./, Pynunckoro. — 2-e u3na., crepeorun. — M.: ['opsiuas
muauss  —  Temekom, 2013. — 384 c. [Onekrponueii pecypc]: ObC JIAHbB. —
URL:http://e.lanbook.com/view/book/11843/

3. Copobun A. b. CBeprounble HEHPOHHBIC CETH: MPUMEPHI peau3aruil [DIEKTPOHHBINA
pecypc]: yuebHo-meroamueckoe nmocooue / Copodbun A. b. - Mocka: PTY MUPDA, 2020. - 159 c.
https://e.lanbook.com/book/163853

4. benozepoa I'. 1. Heuerkas noruka u HeWpoHHBIE ceTH: YyeOHoe mocobme. Y. 1 /
benozeposa I'. U., CxynueB . M., KononoBa 3. A. - Jluneux: Jluneuxuit I'TTY, 2017. - 64 c.
https://e.lanbook.com/book/111969



5. Hukonsckuit C. H. ABromMaruzarus WH()OPMAITMOHHOTO TOBEIACHUS W HCKYCCTBEHHBIN
MHTEIUIEKT [ DIeKTpOoHHbIN pecypc]: yuedHoe nocobue / Hukonsckuit C. H. - MockBa: PTY MUPDA,
2020. - 95 c. https://e.lanbook.com/book/163824

6. UYepnukoB, b.H. MHpopmanroHHbIe TEXHOJOTHM YIpaBieHUs [DIEKTPOHHBIA pecypc]:
yueOnuk / b.B. Uepnukos. - M. : ®OPYM: UHOPA-M, 2019. - 368 c. — OBC «Znanium.comy -
Pexxum noctyna: https://znanium.com/catalog/product/994320

7. Ceoipeukuii I'. A. MCKyCCTBEHHBI HHTEIEKT W OCHOBBI TEOPHUH HHTEUICKTYaJIbHOIO
ynpasieHus: yued. mocobue. Y. 2 / Ceipenxuit I'. A. - Hosocubupck: HI'TY, 2017. - 92 c.
https://e.lanbook.com/book/118282

8. Heiiponnsie cetn B Matlab [DnmekTpoHHBI pecypc]: mpakTuueckoe mocodue - CaHKT-
[TerepOypr: BI'TY "Boenmex" um. J[.®d. Ycrunosa, 2017. - 165 c. https://e.lanbook.com/book/121856

9. bapckuit A. b. BBenenne B HeHpOHHBIE CETH: MpakTH4eckoe rnmocodue / A.b. Bapckuii -
Mocksa: Hurepuer-Yuuepcuter Mudopmanumonnsix Texnomormit (MHTYUT), 2011. - 321 c.
http://biblioclub.ru/index.php?page=book&id=233688

6.3. [lepuoanueckue u3ganus

— IEEE Spectrum https://spectrum.ieee.org/

— Intelligent Enterprise/RE (xypHan «KopropaTuBHBIE CHCTEMBI»)
https://www.iemag.ru/about/

— BYTE Poccus https://www.bytemag.ru/about/

6.4. Ilepeyenn pecypcoB cetu UnTepHer

— OobpazoBarenpHas iardopma FOpaiit https://urait.ru/

— DBC «YHuBepcurerckas 6ubnuoreka onnaita» http://biblioclub.ru.

— HamuonansHas snextponHas oubnauoreka (HOB) - https://rusneb.ru/

— ®CTIK Poccun. OenepanbHas cayx06a M0 TEXHUIECKOMY B SKCIIOPTHOMY KOHTPOJIIO:
odunmansHbi caiit. — MockBa. — URL: https://fstec.ru// — TekcT: 3eKTPOHHBIH.

— HWndopmuxa: [caiit] / @enepanbHoe rocyJapCTBEHHOE aBTOHOMHOE YUpPEXKICHUE
«["ocymapCTBEHHBIN HAyYHO-UCCIIEI0BATEILCKII HHCTUTYT HH(POPMAIIMOHHBIX TEXHOJIOTHI
U TenekoMMyHuKanuit». — Mocksa. — URL: https://informika.ru/. — TekcT: 37K TpOHHBIH.

— Bcepoccuiickuii Hay4YHO-UCCAEA0BATENbCKAM HHCTUTYT aBTOMATU3AI[UU YIIPABJICHUS B
HenpoMmbIieHHoH cpepe umenu B. B. Conomarnna (BHUMHC um. B.B. Conomaruna):
odunmanbHbIi caiit. — MockBa. — URL:
http://www.vniins.ru/index.php?lang=%D0%A0%D1%83%D1%81. — Tekcr:
3JIEKTPOHHBIN.

— Parallel.ru. JTaboparopus IlapamiensHbIx HH(GOPMALIMOHHBIX TEXHOJOTHA: [caiiT] / HayuHo-
HCCIIEIOBATEIBCKUI BBIYUCIUTEIbHBIA LIEHTP MOCKOBCKOTO rOCY1apCTBEHHOTO
yHuBepcureta umenn M.B. JlomonocoBa. — MockBa. — URL: https://parallel.ru/about. —
TeKCT: AIeKTPOHHBIN.

— RSDN: [caiit]. — [MockBa]. — URL: http://rsdn.org/. — TekcT: 31eKTpOHHBIHA.

— Jla6oparopust Kacnepckoro: odurmansHeiii caidt. — Mocksa. — URL:
https://www kaspersky.ru/. — TekcT: 3neKTpOHHBII.

— Information Security. Undopmannonnas 6e3omnacHocTs: [caitT]. — MockBa. — URL:
http://www.itsec.ru/news. — TEKCT: 3J€KTPOHHBIA.

— M®JI-Undollentp: [caiit]. — MockBa. — URL: http://mfd.ru/ — TekcT: 3eKTpOHHBIH.

— RePEc (Research Papers in Economics): caiit. — URL: http://repec.org/#uses. — Pexum
JO0CTyTa: CBOOOIHBIN. — TEeKCT: 2JIEKTPOHHBIH.

— Znanium.com. ba3oBast KoJIEKIus: 3JIEKTPOHHO-0NOIoTeuHas cucrema: caiitr / OO0
"Hayuno-u3garenbckuit ientp Madpa-M". — Mocksa. — URL: http://znanium.com/catalog.
— PexuM focryna: [uist 3aperucTpup. nojab30Baresield. — TeKCT: 3JIeKTPOHHBIN.

— IPRBooks. ba3oBast kKoyuieKIus: 3JIeKTpOHHO-0nOmroTeuHas cucreMa: cait / OOIIECTBO ¢
orpaHuueHHON oTBeTCTBEHHOCThI0 Komnanus "Ail [Tu Ap Meaua". — Caparos. — URL:



http://www.iprbookshop.ru/586.html — Pesxxum moctyna: asis 3aperucTpup. moib30BaTesei.
— TekeT aneKTPOHHBIN.

— HammonansHas anektponHas oubnuoreka (HOB): denepanbHas rocynapcTBeHHas
nH(pOpMAaIMOHHAsA cUcTeMa: callT / MuHHCTEpCTBO KyIbTyphl Poccuiickoit denepannu,
Poccuiickas rocynapcrBerHas onbauorexa. — Mocksa. — URL: https://H36.pd/. — Pexxum
JOCTYyHa: JUIsl 3apETUCTPUP. MTOJIb30BaTeNEh. — TEKCT: JIIEKTPOHHBIN.

— DnekTpoHHas OMOIMOTEKA: OMOIMOTeKa AUccepTanuid: caidt / Poccuiickast rocyrapcTBeHHAs
o6ubnuoreka. — Mocksa: PI'b. — URL: http://diss.rsl.ru/?lang=ru. — Pexxum noctyna: mis
3apEeruCcTpUp. Mojb3oBareneid. — TeKCT: 3IEKTPOHHBIN.

— eLIBRARY.RU: nayunas snektponHas ouonuoreka: cait. — Mocksa. — URL:
https://elibrary.ru/defaultx.asp. — Pexxum goctyna: mis 3aperucTpup. nojiab30BaTenei. —
TeKCT: ANeKTPOHHBIN.

— CYBERLENINKA: HayuHas snekTpoHHas 6ubnmoreka: caiit. — Mocksa. — URL:
https://cyberleninka.ru// — Pexxum noctyna: st 3aperucTpup. nojb3oBareneid. — TekcT:
3JIEKTPOHHBIN.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHDbI

[Ipu peanmzanuu TUCHUIUIMHBI UCHOJB3YIOTCS CIEAYIONINE TOMEIIeHus, 000opyaoBaHUE U
porpaMMHOE OOecTieueHHe:

Jlabopamopus mawiunHo20 00y4eHUs U MexHOI02Ull OONLUUX OAHHBIX

[Tepconanbabie KoMmbIOTEPHI (8 1IT.), TTpoekTop, 3KkpaH. Windows 10, Microsoft Office 365,
Adobe Acrobat Reader (becrutatnoe nponpueraproe 10, https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader/volume-distribution.html), Google Chrome (CBobomHOE 10,
https://google.com/chrome/browser/), Mozilla  Firefox, becmmataoe IIO0 (GNU GPL),
https://tfirefox.com/, Foxit (becrmatHoe mpompuerapuoe I10, https://www.foxitsoftware.com/ru/), i2
Analyst’s Notebook (becninaTHas JTULEH3US JUTSt o0pa3oBaTeNbHBIX ueneil),
https://developer.ibm.com/academic/), Notepad++, becrimatHoe IIO (GNU GPL 2), https://notepad-
plus-plus.org/, Total Commander 7.x , WinRAR, XAMPP, becruiatnoe IIO (GNU GPL),
http://www.apachefriends.org/en/xampp.html, Team Foundation Server 2015, Visual Studio 2015,
Android Studio, Onepaunonnas cucrema Ha 6a3e Linux; Oc¢uchsriit maker Open Office, akTyaibHbIe
Bepcun OpayszepoB Google Chrome (CobGomnoe 1O, https://google.com/chrome/browser/), Mozilla
Firefox, becimatnoe 10 (GNU GPL), https://firefox.com/, Edge, Safari ¢ momnep>kkoii mpoTokoia
WebRTC, PyCharm 2017.1.2 https://www.jetbrains.com/pycharm/ CBobomHoe 10,
https://www.python.org/, Evolus Pencil, CBo6oxnoe I10 (GNU GPL 2), https://pencil.evolus.vn/

VIII. METOAUYECKHUE YKA3ZAHUSA IS OBYUYAIOIIIUXCA
1O OCBOEHUMIO JNCHUIIJIMHbI

Kypc HCul'O HampaBneH Ha pa3BUTHE NPOPECCHOHATBHBIX KOMIIETCHIMH, CIYKalIHX
OCHOBOM I'OTOBHOCTH MAarlCTPAHTOB K MPO()ECCHOHAIBHON JAEITEIbHOCTH.

CamocrodrenbHas paboTa MarucTpaHTOB MPEAINOIAraeT W3y4eHHUE TEOPETUYECKOro MaTepuana
(mpopaboOTKy KOHCHEKTOB JIEKIWH, paboTy ¢ y4yeOHOW JsmTepaTypol u HWHPOPMAIIMOHHO-
00pa3oBaTeNbHBIMU PECYpPCAMH), TOATOTOBKY K MPAKTHUYECKUM 3aHITHUSAM, BHIITOJTHEHUE IPAKTUYECKUX
3aJJaHMi, HAITMCAaHUE OTYETA T10 BBIIIOJHEHHOMY IIPOEKTY.

JIist yCHEeIHOro OCBOCHHSI TUCIUIUTMHBI HEOOXOAUMBI:

— OTKPBITOCTh [103HABATEIBHOM MMO3UIIMH KAK TUI [I03HABATEILHOI'O OTHOLIEHUS K MUDY;

—oco0oe OTHOLIEHHE K TNapajokcaM M HPOTHBOPEYHSIM, BapUAaTUBHOCTh CYOBEKTHUBHBIX
CIIOCO0OB BOCIIPUSATHUS U OCMBICIICHUS COOBITHIA,

— HaIlpaBJICHHOCTh HAa IMEPEOLIEHKY COOCTBEHHOTO OMbITa, OOHAPY)KEHUE MPOTUBOPEUUNA MEKIY
YCBOEHHBIMH 3HAHUSAMHU M TOCTynaromed uH@opmaiumeil, THOKOCTH B IMOCTPOEHUH COOCTBEHHOM
II03HABATENIbHOM AEATEIBLHOCTHU U JIP.

Teopernueckuit MmaTepuain ciieAyeT U3ydarhb M0CIEI0BaTEIbHO, B COOTBETCTBUU C IPUBEACHHBIM
COJIepKaHUEM Kypca M COACPKAHUEM OCHOBHOMW JMTEepaTyphl. IIpucTynars K BBIITOJIHEHUIO 3aJaHUI
pEKOMEHAyeTCs TOC/Ie TOr0, KaK YCBOEHbI OCHOBHBIE IOHATHS U 0a30BbIE UAECHU COOTBETCTBYIOLIETO



pasznena. Jlns cBOEBpEMEHHOW TMOMOILIM B BBIIOJHEHUHM 3a/laHUi TpenojaBareib IMPOBOJUT
CIKCHCACIIbHBIC KOHCYJIbTAllUH.

Ecnm yueOnble 3ansTHS MpoBOAsATCS ¢ ucnoiab3oBanueM D0 u JIOT, To mpu ux opraHu3aiu U
MMPOBCACHUHN HGOGXO,Z[I/IMO PYKOBOACTBOBATLCHA COOTBCTCTBYIOIIINUMHA METOANYCCKUMU
PEKOMEHIAUSIMHU ¥ HHCTPYKIHsiMU 110 padote B DMOC yHuBepcurera.

IX. YYEBHASA KAPTA JUCHUIIJIMHBI

Kypc 2, cemectp 3, ounasi popma o0yueHust

Komnyecrso Oamios

Ne Buibl KOHTPOJIBHBIX MEPOIIPUATUI T - PG -
/1 (HamMeHOBaHUS OTICHOYHBIX CPEJICTB) CKyIHH YOCKHBIH
KOHTPOJIIb KOHTPOJIb
Mogayas 1.
IIpaktraeckue padoTel NoeNe 14 20

1 |(cobecenoBaHue MO Pe3yIbTaTaM BBITOJHEHUS -
( A pesy (4 paboThI X 5 GaIIIOB)
MPAaKTHYECKUX paboT)

Kontponbnas padora Nel - 10

Mogayas 2.

IIpaktrueckue padoTel NeNe 5—8 20

4 | (cobecemoBanue MO Pe3yabTaTaM BBIMIOJTHCHUS -
( A pesy (4 paboTeI X 5 GaIIIOB)
MPAKTUIECKUX padoT)

5 |Konrtponabnas padota No2 - 10
Bcero 40 20
BonycHslie Oanibt He npenycmoTrpens!

40 6an10B (Mo 20 6a/710B 3a KaKI0€ U3 ABYX
3aJaHMii IK3aMEeHANIMOHHOT0 Ouj1eTa)

DK3aMEH CYUTACTCS CIaHHBIM NPU TOTYYCHUH HE
MeHee 22 0aiuIoB, IS AOITyCKa K dK3aMeHy
HeoOXxoauMo HaOpaTh He MeHee 38 6aIoB 1Mo
CYMME TEKYIIETO ¥ PyOSI)KHOTO KOHTPOJISL.

IIpomexyTounas aTTecTanus OrieHka 1Mo AUCIHIUTAHE BBICTABISICTCS 10 CYMME
B (hopme IK3amMeHa 0aJJTOB 3a TEKYIIHA KOHTPOJIb, PYOSKHBIN
KOHTPOJIb U DK3aMEH:
—  85-100 0anmoB — OLIEHKA OTIIMYHOY;
— 71-84 Gamna — oIeHKa «XOPOIIIOY;
—  60-70 6amioB — oreHKa
«YIOBJICTBOPHUTEIHHOY,
— MeHee 60 0anIoB — OlleHKa
«HEYJIOBJIETBOPUTEITHHOY




X. ®OHJA ONEHOYHbBIX CPEACTB

10.1. ITacnopT ¢oHIa OLIEHOYHBIX CPECTB

Ne

w/n I/IHZ[I/IKaTop JOCTUKCHHUA KOMIICTCHIIN HanmenoBanmne OLICHOYHOI'0 CpEACTBA
I1K-3.1. PykoBoauT mpoeKkTamu 1o pa3padoTke, — mpaxTuyeckue pabotsl Ne 1-8
CUCTEM HUCKYCCTBEHHOI'O MHTEIIEKTAa HA OCHOBE (cobeceoBaHue 10 pe3yIIbTaTaM

' | Mozeneii rryGOKMX HEHPOHHBIX ceTeil M HeueTkux | BPINOMHEHMS MPAKTHYECKIX pabor)
MOJIENIEH U METOIOB CO CTOPOHBI 3aKa3urKa — KOHTpONbHBIE paboTer NeNel,2;
— OK3aMCHallMOHHBIC BOIIPOCHI U OMJIETHI
10.2. lIpakTnuyeckue padorbl NeNe 1-8 (BbInmoiHeHHe, MOATOTOBKA 0TYETA, 3alIIUTA
oTu€éTa)

Tembl npakmuyecKux 3aHAMuULL:

1.  Peanuzanusi MHOTOCJIOMHOTO TIEPCENTPOHA C aITOPUTMOM OOpPATHOTO PaCIpPOCTPaHEHUS
OLIMOKH JJIs1 331a4H TITyOOKOTo 00yUeHHS

Peanuzarus pannanbHO — 0a3MCHOM ceTH

Peanuzanus pekyppeHTHOW HEHPOHHOM ceTH Ui 3a7auul IITyOOKOro o0yueHusl.
Heiiponnas cetb Dnmana

PazpaboTtka cBepTOUHOI HEHPOHHOM ceTH

[IpuMeHeHne cBepTOYHOM HEUPOHHOW CETH JJIS 3a]]a4K PACIIO3HABAHUS N300paKEHHI
O06paboTka TEKCTa € UCIOJIb30BAaHUEM CBEPTOUHONM HEHPOHHOM CeTH.

Pa3paboTka HEWpOCETEBO TOIOJOTUU C TMOJKPEIJICHWEeM JUIsl 3a7add  TIyOOKOTO
o0Oy4eHusl.

i R

Memoouueckue PEKOMEHOAUUU NO BbINOJIHEHUIO NPAKIMUYECKUX (CQMMHGDCKMX) 3AHAMULL

HpaKTI/I‘IeCKI/Ie paGOTBI BBIITOJIHAKOTCA IMOCJIIC OCBOCHUA COOTBCTCTBYIOUICTO TCOPCTUUCCKOTO

Marepuana. PaGoThl BBIMOJHAIOTCS MHAWBHAYAJIbHO KaK Ha y4eOHOM 3aHATHHM, TaK M BO BpPEMs
caMocTosTeNbHONU paboThl. [lociie BBIMOMHEHUS PabOThI, MOITYYEHHBIE PE3yNbTaThl 0QOPMIIIOTCS B
Buzie oTtueta. Kakpiii OT4ET JOJKEH BKIIIOYATh THUTYJIBHBIN JTUCT ¢ HAanMeHoBaHUEM pabotsl, DO u
TPYNNoON CTYIEHTa, KPAaTKyI0 TEOPETHUECKYI0 CIpPaBKy O BBIIOJHAEMOM B paboTe 3aJaHuH,
CKPUHIIIOTHI CPEIbl MOJICITUPOBAHUS C TIPOIIECCOM U PE3YJIbTaTOM PabOTHI.

40)

Kpumepuu oyenku:
Bcero 3a npakTuueckue (CeMUHApCKUE) 3aHATUS CTYIEHT MOkeT HabpaTh 40 OamoB (8 x 5 =

5 0aioB BBICTABISIETCS CTYACHTY, €CIH BCE TpeOOBaHUS, MPEIbABISEMBbIE K 3aTaHUIO,
BBHITIOJTHEHBI, paboTa MOJATOTOBJICHA U MPECTABIICHA B CPOK, CTYIEHT MPOJEMOHCTPUPOBAT B
MpoIiecce 3aIUThl PaOOTHI M YJacCTHsI B 00CYXICHUU APYTUX paboT TpeOyeMble KauecTBa;

4 Oama BBICTAaBISCTCS CTYIEHTY, €CIH BCcEe TpeOOBaHUsS, NPEIBABISEMBIE K 3aJlaHUIO,
BBITIOJTHEHBI, HO €CTh CYIIECTBCHHBIE 3aMEUaHMsI 10 PSIIY XapaKTEPUCTUK BHITIOTHEHUS H/WIN
3aIUTHl PabOTHI,

3 Oamna BBICTaBISETCA CTYACHTY, €CIU OOJBIIMHCTBO TPeOOBaHUM, NPEABSIBISIEMBIX K
3aJIaHUIO0, BBITIOJIHEHBI, HO CTYJICHT HE 3alUTUI PaboTy B CPOK WM HE MPOJEMOHCTPHPOBAI B
MPOIIECCe 3aIUTH pa0OTHl M Y9aCcTHUsI B OOCYXKACHUU IPYTrUX padoT OOJBITMHCTBA TPEOYyEMBIX
KauyecCTB;

pabora He 3aureHa (0 OamioB), ecnu pa3pabOTaHHOE 3aJaHUE PENPOMAYKTHUBHOTO YpPOBHSI,
CTYICHT JEMOHCTPUPYET HEIOCTATOYHBIC 3HAHUS 10 TEOPETUYECKUM acleKTaM paloThl,
TpeOoBaHUS K pPaboTe BBINOJIHEHbI YacTU4YHO. HeOpexxHo odopMIIeHHBIE HILTIOCTPALIUH,
rpaMMaTHYeCKHe OIMNOKH B OTYETE.



10.3. 3aganus 1J1s1 KOHTPOJIbHOM PadOTHI

Kaxxnass koHTpopHas paboTa BKJIIOYAET B c€0s TECTOBBIE 3a/laHusl. MaKCUMalIbHBIA PEUTHHT
Kax10ii— 10 6anoB. B KOHTpOIBHBIX paboTax mpeasaraeTcst OTBETUTh Ha 20) TECTOBBIX 3aJaHHM.

Choucox INPUMEPHBIX BOMMPOCOB JAJIA MPOBECACHUA TECTUPOBAHUSA

Koumponvnas paboma Nel
- Kakue 35eMeHTBI COCTaBISIOT BEPOSATHOCTHYIO HEHPOHHYIO CETh?

- B uewm 3akimouaeTcs KOMUTETHBIA METOA Kiaccuukanuu?

- Kakue Helipons! B kapTe KoxoHeHa Ha3pIBatOT MEPTBBIMU?

- UYro Takoe OyTCTpINIHUHT?

- Kakue 3agauu He MOXKET pEeUIUTh OJHOCIOUHBINA MEPCENTPOH?

- Uro BriroUaeT B cedst oOyuaromasics moaens sBomtonuu (Learnable Evolution Model, LEM)?

- Kakue maru BkiIto4aer B ce0s alrOpUTM HHKPEMEHTHOIO MOMYJISIIMOHHOTO OOy4YeHus
(Population-Based In- cremental Learning)?

- JIy1g 4ero reHeTUYECKUi aaropyuTM UCIOIb3YET MYTALMIO0 XPOMOCOM?

- Yro nozponser nonyuuts PCA-anropurm?

- UYrto Takoe MiIoTHas ¥ pa3pe’KeHHas ONTUMU3AIUS TPABUJI TOBEACHUS?

- Yro takoe Q-o0yueHue?

- B uewm 3akirouaeTcs MUYUTaHCKHUNA MOIXO/ K CUCTEMaM 00y4Jaroluxcst Ki1acCupuKaTopoB?

- Kak onenuts kauecTBO 00ydeHUs 6€3 yaurtens?

- Kakwue maru ucnosb3yer aaropuTM HedeTkoi kinactepusanuu ['ycraddcona-Keccens?

- UYewm oTnmyaeTcst HeYETKas JJOTUKA OT KJIACCUYECKOM?

- Kakue npaBuia ucnosb3yroTcs B MOJIETU TUIIA CUHTIITOH

- YeM ornuuaercs anroput™ BeiBoja Llykamoro ot anropurma Jlapcena?

- Kakue anropurmsl ucnonb3yrotces 1uist Hactpoiku ANFIS?

- UYro no3BoJsier orieHuTh ROC-ananus?

- Kakue HemocTaTKu €CcTh Y HAMBHOTO OaiiecoBa kiaccudukaropa’?

- 3adeM co3IaroT aHcaMOJIu Moaeen?

Koumponvnas paboma No2
- Yro Takoe MpoCTpaHCTBO THNOTE3?

- Kakue knaccel HEHPOHHBIX CETEH OTHOCATCS K JUHEUHBIM MOJEIISIM?

- YeM oTimnyaercs HEUETKasl KJlacTepU3aLusl OT YETKON?

- Kaxkue Mozienu OTHOCSTCS K BEPOSTHOCTHBIM MOJIEISIM MAIIMHHOTO 00y4YeHHs?

- Kaxkue Bo3MOkHbIE TPe0Opa30BaHus MIPOU3BOAATCS HAJ IPU3HAKAMHU?

- Yro Takoe oOyuyaeMocTh?

- Kakwue cymecTByroT MOJIE€IM, OCHOBAHHbBIE HA IEPEBBAX ?

- Ha gto BimmsieT k03pHunmeHT ckopocTu oOydeHus?

- Kakwue rpaaueHTHBIC aITOPUTMBI pad0TarOT 3P (HEeKTUBHEE ANTOPUTMAa HAMCKOPEHIIIEero cirycka?

- Kakoe mpenmyIiecTBo UMeeT caMOOPraHU3yIOLascs KapTa MPU3HAKOB nepen anroputMom K-
cpeaHux?

- B 4em 3akmitogaercs METOX OMIOPHBIX BEKTOPOB?

- YTo0 no3BOJISAET NOITYYUTHh METO/ INIABHBIX KOMIIOHEHT?

- Kaxkue HeocTaTku ecTh y METO/1a KJIacCU(pUKAIIMK 1o OymkaiieMy coceny?

- Kakue npeumymiectBa u HepoctaTku ecTh y RBF-cetm mo cpaBHEHMIO ¢ MHOTOCIONHBIM
nepcenTpoHoM?



- Kakue anropuTmsl HCTIONB3YIOTCS ITpH 00yueHuH 6e3 yuurens?

- Yro Takoe Kpocc-Banuaanus’?

- 3aueM HY)XHa BaJIHJAllMOHHAas BbIOOpKa?

- Yro Takoe 00001IeHIE B HEUPOHHBIX CETIX?

- Kakue npaBusa UCNoab3ylOTCs MPU MOCTPOSHUH CBEPTOYHBIX HEUPOHHBIX CETEN?

- Ilouemy curmompganbHble (YHKIUU aKTHBAMM MOJYYMWIM IIMPOKOE pPACIPOCTPAaHEHHE B
HEUPOHHBIX CeTAX?

OI_IGHI/IBaHI/Ie TECTOBBIX 3aJIAaHUN

Cnenunduxanusa recra

JlanHble TECTOBBIE 3aJaHUsl NpeJHA3HAYeHBl JUIS MCIONb30BaHHUS B KayecTBE CPEICTBa
PYOEKHOTO KOHTPOJISl y4eOHBIX JOCTHKEHUI MarucTpaHTOB IO Kypcy. MaTepHaibl TECTOBBIX 3alaHUM
MpelycMaTpuBalOT HEOOXOAUMBI MUHUMYM MPOBEPKH 3HAHUN MO JUCIHUIUIMHE, a TaKXKe CTEHeHH
OBJIaACHUA CTYJACHTAMU 3HAHUAMU B O6HaCTI/I I/IH(l)OpMaI_II/IOHHBIX TexHojorui. B Tecre mpeaAcTaBJICHO
o 20 BompocoB, Bec Kax1oro Bompoca — 0,5 6ana.

10.4. Dx3aMeHAIIHOHHBIE BONIPOCHI M OHWJIETHI

BOITPOCHI K DK3AMEHY
1. Hcropus pa3zBUTHA UCKYCCTBEHHBIX HEHPOHHBIX CETEM.
2. @®opmabHBII EPCENTPOH.
3. MHOrocaoiHbIi NEepCEnTPOH.
4. OOydeHue ¢ yuuteneM u 6e3 yaurers.
5. 3agaum, penraeMbie ¢ TOMOIIBIO HEHPOHHBIX CETEH.
6. MHOrOCIONHBIN MEPCEeNTPOH U AITOPUTM 00PATHOTO PACIPOCTPAHEHUS OLIHOKH.
7. RBF —cern.
8. Kaptel Koxonena.
9. PexyppeHTHbIE HEUPOHHBIE CETH.
10. ApxutexTypa CBEpTOUHON HEMPOHHOM CETH.
11. Aaroput™m pabOThl CBEpTOYHOM HEUPOHHOM CETH.
12. Aaroputm 00y4eHUs! CBEpTOYHOI HEHPOHHOM CEeTH.
13. ®opmatbl U300pKEHUN U UX OCOOEHHOCTH.
14. Teopust pacrioznaBanust 00pa3oB. I1o1xobI K pacrio3HaBaHHIO 00pPa30B.
15. KackagHoe pacro3HaBaHUE U300paKeHHMA
16. 3agada 0OpabOTKU €CTECTBEHHBIX SI3BIKOB.
17. CocTaBiieHHE CEMAaHTUYECKHUX CIIOBAPEH.
18. MammnHoe o0y4yeHue B 3a1a4e 00pabOTKH TEKCTOB.
19. Cuctembl aBTOMaTHYECKONW 00pabOTKU TEKCTOB.
20. OGy4eHue C MOJAKPEIICHUEM.
21. Q — oOyueHnue.
22. AnanTuBHbBIE KPUTHKH.
23. CucTeMBI ¢ TOAKPEIVICHUEM /IS TITyOOKOTO O0y4YCHUSI.
24. Mogenb nckycctBeHHoro Helipona Mak-Kamioka —[Iutrca. MickyccTBeHHas HEpoHHas
25. ceTb.
26. Cetu c IpsIMBIM pacpOCTPaHEHUEM CUTHaNA. PeKyppeHTHbIE HEHPOHHBIE CETH.
27. I'mybokue HEHpOHHBIE CETH.
28. Tunbl 00y4eHHs UCKYCCTBEHHBIX HEHPOHHBIX CETEH.
29. IIpaBuna Xe66a, anroput™ 00y4eHHS IEPCENTPOHA.
30. Anroput™ 0OpaTHOTO PacIpOCTPaHEHHSI OINOKH.
31. [lonHOCBSI3HBIE HEHPOHHBIE CETH.
32. CBepTOYHbBIE HEPOHHBIE CETH.



33.
34.
35.
36.
37.
38.
39.
40.

41.
42.

43
44,

CeTn 10JTr0-KpaTKOCPOUYHOM MAMSITH.

Perynsapusarus B riry0OKNX HEHPOHHBIX CETSX.

AHanu3 n300paXxeHui C TOMOIIBI0 CBEPTOYHBIX HEHPOHHBIX CETEH.

3anaun knaccuUKAIMs U CETMEHTAUN U300paKCHHIA.

[IpeasaputenbHO 00y4ueHHbIE HeiponHble ceTn: VGG16.

[IpenBapurensHo 0OyueHHbIE HEWpOHHBIE ceTu: ResNet.

[IpeaBaputenbHO 00yUeHHBIE HEMPOHHBIE ceTH: Inception.

[TonroToBka TekcTa [Uis aHajdW3a HEHPOHHBIMU CETSAMH: BeKTopu3aius, word2vec,
GloVe.

AHaliM3 TEKCTa C TIOMONIBIO PEKYPPEHTHBIX HEHPOHHBIX CETeW W OJHOMEPHBIX
CBEPTOUYHBIX HEMPOHHBIX CETEH.

OnpeneneHne TOHATbHOCTH TEKCTA.

Knaccudukanus tekcra.

ABTOMaTHUYECKasi TeHEepalns TEKCTOB

®OPMA SK3AMEHAIIMOHHOI'O BUJIETA
MUWHOBPHAYKHU POCCHUN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUpeXKIEHUE BBICIIETO 00pa30BaHU

«FOXHBIV ®EJIEPAJILHBI YHUBEPCUTET»

3K3AMEHAIIMOHHBIA BUIET Ne |

ITo mucnunnnue «HelpoHHbIe ceTH U ri1y0oKoe 0OyUeHnE)

CrtpykrypHOE mojnpa3zzieneHne MHCTUTYT KOMMBIOTEPHBIX TEXHOJIOTHH M HH(OPMAIMOHHOM
0€30IaCHOCTH

Hampasnenue/cniermanbaocts 09.04.03 [MpuknagHas nHGopMaTuka

1 HcTtopus pa3BUTHS UCKYCCTBEHHBIX HEHPOHHBIX CeTel

2 CucteMsbl ¢ TOJKPETJICHUEM /Il TITyOOKOro 00yueHHs..

CocrtaBuTenb

Bboxenrok A.B.

(oaruce)

«

» 20 T

Kpurtepun onenku:

34-40 6amIOB - TEOPETUYECKOE COJACPNKAHHWE IUCIUIUIMHBI OCBOCHO IMOJIHOCTHIO, 0€3
po0eIoB, HEOOXOIUMBIC MTPAKTHUECKUE HABBIKM PA0OTHI C OCBOCHHBIM MaTeprajioM C(HOPMUPOBAHBI,
BCE TPEIyCMOTPEHHBIE paboueld mporpaMMoil ydeOHBIE 3aJaHUS BBIIOJIHEHBI, KayeCTBO WX
BBITIOJTHEHUSI OLIEHEHO YHCIOM OamioB, OJM3KUM K MakcumaibHOMYy. He nomyckaer ommOOK.
HCMOHCTpI/IpyCT MOHUMAHHUEC MCIKINCHUIIIMHAPHBIX CBHBCﬁ, 3HAHUC CHCHI/IaJIBHOfI JIATCPATypbl U
JIOTIOJTHUTENBHBIX UCTOYHUKOB HH(OPMALIUH.

27-33 6aJ1a - TEOPETHUECKOE COJIepKaHUE TUCIUILIMHBI OCBOEHO MOJHOCTHIO, 0€3 po0eroB,
HEKOTOPBIC MPAKTUIECKIE HABBIKH Pa0OTHI C OCBOCHHBIM MaTepuaaoM c(hopMUpOBaHbI HEJOCTATOYHO,
BCE MPEAYCMOTPEHHBIC paboueil mporpaMMon TUCIUTUIMHEI YIeOHbIC 3a/JaHUs BBHITTOTHEHBI, Ka4eCTBO



BBIIIOJIHEHMWA HH OJHOIro0O HW3 HHX HE OINCHCHO MHHHMAJIbHBIM 4YHCIIOM OanmnoB. 3HaHHE
JAOIIOJIHUTCIIBHBIX HWCTOYHHKOB I/IH(bOpMaI_[I/II/I OrpaHHUYCHBI. Moxet AONYCKATb HE3HAYUTCIIBHBIC
OI_HI/I6KI/I, KOTOPBIC JICTKO UCIIPABJIACT C IOMOLIBIO IMPEIIOJaBaTCIIA.

22-26 0aJIOB TEOPETUYECKOE COJCP)KAHME JTUCIMUIUIMHBI B OCHOBHOM OCBOE€HO, HEKOTOPHIE
MPAKTUYECKHE HABBIKM HE C(HOpMHpPOBaAHBI, HEKOTOpHIE MPEIyCMOTPEHHBIE pabouell mporpamMmon
JTUCIUTIIMHBl YIeOHBIC 3a/IaHHsl HE BBITIOJIHEHBI, JIMOO KauyeCTBO WX BBIMOJHEHHUS OIEHEHO YHCIIOM
0amioB, OJM3KMM K MUHUMAJIbHOMY. 3HAHHS JOMOJHUTEIbHBIX HCTOYHHUKOB HH(POpPMALUU
OTCYTCTBYIOT. JlomyckaeT OIMMOKH, KOTOpBIE HCIpPABISET C IOMOINBIO TMpernojaBaTeis, OIHAKO
WCIIpaBJIeHNE OMMUOOK BBI3BIBACT 3aTPYAHCHUS.

0 6a/U10B TEOPETUYECKOE COJEPKAHWE TUCLUUILUIMHBI HE OCBOCHO WM OCBOEHO YaCTHUYHO,
HE00XO/AMMBIE TIPAKTUYECKUE HABBIKK HE C(HOPMHUPOBAHBI, OOIBIIMHCTBO MPEIYCMOTPEHHBIX paboueit
IpOrpaMMOil TUCHMIUIMHBI y4eOHBIX 3aJaHUM HE BBINOJIHEHO, JINOO KAayecTBO WX BBIIOIHEHHS
OLIEHEHO YHCIOM OamnoB, OMM3KMM K MUHUMajdbHOMY. IIbITaeTcs MOIMEHHTH TEOPETUUYECKYIO
apryMEHTAIlMI0 PaCCYKJIEHUSAMH OOBIIEHHO-OBITOBOTO XapakTtepa. Jlomyckaer rpyOble OIMMOKH,
KOTOpbIE HE MOXXET HCIPaBUTh JaXe C MOMOIIbI0 mpenojaBarens. llpu nomonHuTeNnbHON
CaMOCTOSTENILHOIN M TOJ] PYKOBOJCTBOM IIPETIOiaBaTesst padoTe CocoOeH NOBBICUTH KAYeCTBO 3HAHNUH
10 JTUCLUIUIAHE.





