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o) MutennexryansHble TexHonoruu ®I'BOY BO «Uenl'Y»

DoH/I OLIEHOYHBIX CPEICTB

A l'[pOMG)KyTO‘IHOﬁ aTTeCTallui 1Mo AMCHUIIJINHE

HelipocereBbie TEXHOIOTUH

HanpaBieHue noaroToBKu (CIenuaibHOCTD)

02.04.02 dyanamedTaabHas HHGOPMATHKA U HHDOPMAIIMOHHBIE TEXHOJIOTUN

Hanpasnennocts (mpoduiin)

I/IHTeJIJ'IeKTvaJ'IBHBIC TCXHOJIOTHHN

[IpucBauBaemas kBaMukanus (CTEEHb)
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02.04.02 ®yngameHTaJbHAA MHGOPMAaTHKA M HH(OPMAIMOHHBIE TEXHOJIOTHHM NPOPUIbL
HNHTenneKkTyaNnbHbIe TEXHOJIOTHH, TucuuiinHa HelipocereBble TexHoa0orum, 2026 rox Hadopa, o4yHas
¢opma o0yuenus

DoH/1 OLIEHOYHBIX CPEICTB JUCHMILIUHBI (MOLYJIs1) 0100PEeH U PeKOMEH/I0BaH :
ITpopekrop no yueOHoii paboTte yTBepkaeHo 27.02.2026 A.A. CanamaroB

Y4eHBIM COBETOM HHCTUTYTA WH()OPMAIIMOHHBIX TEXHOJIOTUI
ITporoxon 3acenanust Ne 7 ot 26.02.2026
[Ipencenarens YueHoro coBera

WHCTUTYTa UHPOPMAIIMOHHBIX
TEXHOJIOTHI COTJIACOBaHO 10.B. Ilerpuuenko

3acenannem kadgeapbl HHGOPMANMOHHBIX TEXHOJIOTHIA U IKOHOMHUYECKOH HHpOPpMATHKH
[Iporokon 3acenanus Ne7 ot 26.02.2026
3aBenyromuii kapeapoi COIJIaCOBAHO C.A. Cxkpunos

ABTOD (COCTaBUTEIb) A.B. MenbHUKOB

CTpykTypa ()OHI0OB OLIEHOUYHBIX CPEACTB COOTBETCTBYeT mMpuka3y pekrtopa ®I'BOY BO «Yeal'V» ot 27
ceHTs10ps 2022 Ne 573-1



MUMNHOBPHAYKHU POCCHHA

@” dbeﬂepaanoe ToCyJapCTBEHHOC 6IOH)KETHO€

00pa3oBaTebHOE yUPEXKIECHHUE BBICIIETO 00pa30BaHUs
«UYensbunackuit rocygapcrsenHsiil yausepeuter» (PIBOY BO «Uenl'Vy»)

®DOH/I OIIEHOYHBIX CPECTB IS MPOMEKYTOYHOW aTTECTAINH 10 JucIUIuTiHHe (Moxyiro) « HefipoceTeBbie
TEXHOJIOTHI IO HanpaBieHuio moarotoBku 02.04.02 «DynnaMenTanbHas nHbOpMaTHKA U HHOOPMALMOHHBIE crp. 2
TEXHOJIOTHW HanpasieHHOCTH «MHTemekTyansHble TexHoaorumy PIBOY BO «Henl'Y»

YensOunck, 2026 r.
Conep:xanue
1.3
2. 4
3.6
3.1.
3.2.
4. 12
4.1. 12
42. 12
43. 12
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MHWHOBPHAYKHN POCCUHA
\”} desiepanbHOE TOCYJAPCTBEHHOE OI0KETHOE
@ 06pa30BATENLHOE YUPEXKICHUE BHICIIETO 0OPA30BAHUS

«UYensbunackuit rocygapcrsenHsiil yausepeuter» (PIBOY BO «Uenl'Vy»)

®DOH/I OIIEHOYHBIX CPECTB IS MPOMEKYTOYHOW aTTECTAINH 10 JucIUIuTiHHe (Moxyiro) « HefipoceTeBbie
TEXHOJIOTHI IO HanpaBieHuio moarotoBku 02.04.02 «DynnaMenTanbHas nHbOpMaTHKA U HHOOPMALMOHHBIE crp. 3
TEXHOJIOTHW HanpasieHHOCTH «MHTemekTyansHble TexHoaorumy PIBOY BO «Henl'Y»

1. IMacnopt GoHIAA OLIEHOUYHBIX CPEACTB

Hanpasnenue noarorosku: 02.04.02 dynnamenTaabHas HHPOpMATUKA U UH(OPMAIIMOHHbBIE TEXHOJIOTUU
Hanpasnennocts: HTeIEKTyanbHbIE TEXHOJIOTUN

Hucuunnuna: HelipoceTeBble TEXHOIOTUH

CemecTtpsl: 3

dopma NpoMeEKyTOUHON aTTeCTalllU: IK3aMEH

Jyig o1leHUBaHMsI pe3yIbTaTOB 00YUEHUS HCIONb3yeTCs OalIbHO-PEHTHHIOBas CUCTEMA.
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DY

MIMHOBPHAYKU POCCHU

denepabHOE rocyIapCTBEHHOE OI0/HKETHOE
00pa3oBaTebHOE yUPEXKIECHHUE BBICIIETO 00pa30BaHUs
«UYensbunackuit rocygapcrsenHsiil yausepeuter» (PIBOY BO «Uenl'Vy»)

DoH/I OLIEHOYHBIX Cpe€ACTB 4TI HpOMe)KyTO‘IHOﬁ arTeCTaluy 110 JUCHHUILIINHE (MOIIyIIIO) «HeﬁpoceTeBHe

TEXHOJIOTHNY 110 HarpaBieHuro noarotosku 02.04.02 «dynnamenranpHas HHGOPMaTHKA U HHPOPMALIOHHBIE ctp. 4
TEXHOJIOTHW HanpasieHHOCTH «MHTemekTyansHble TexHoaorumy PIBOY BO «Henl'Y»
2. IlepeyeHb (popMHEpyeMbIX KOMIIETEH I
I/I3yquI/Ie JUCHUITIIMHBI «HeﬁpoceTeBLIe TCXHOJIOTHKW»  HAIIPABJICHO Ha (1)0pMI/IpOBaHI/IC
KOMIETEHIINHI, TPUBEIEHHBIX B 1.
Tabnuua 1. Pesynabrarel 00yueHHsI 10 JTUCHUIUIMHE.
Konabt
KOMIICTCHII Coxeprxanue NuankaTopsl
1 scp o : P Hepequb IJIaHUPYEMBIX
n KOMIICTCHIIUU COI'JIaCHO JOCTHIKXCHUA
pe3yNbTaTOB O0yUEHUS TI0
COTJIaCHO orocC KOMITETEHIINH HCLUTITHHe
drocC (OIIOIT BO) coryacHo OITOIT
(OI1OII BO)
1 2 3 4
OIIK-2 Crioco0eH NpUMEHSTD OIIK-2.1. lemoHCTpUpYET 3HaTh:

KOMITHIOTEPHBIE/CYTIEPKOMITBIOTED
HBIE METOJIbI, COBPEMEHHOE
nporpaMMHoe odecrieueHure (B TOM
YKCIIC OTCYCCTBEHHOTO
MIPOM3BOJICTBA) ISl PELICHUS
3a51a4 IpoheCcCHOHATBHON
JeSATEINbHOCTH

3HaHUE
KOMITBIOTEPHBIX/CYIIEPKOMITb
IOTCPHBIX METOA0B, MCTOJI0B
UCIIOB30BAHUS
MHCTPYMEHTAIBHBIX CPEJ/ICTB,
TOTOBOI'O IIPOrPaMMHOTO
obecreyeHnst 1 OMOTUOTEK;
3HAKOM C COJepKaHHeM
Enunoro peectpa
POCCHUHCKHUX IIPOrpaMM
OIIK-2.2. JleMoHCTpHpYET
yMEHHS BBIOUPATh U
UCIIOJB30BATh
KOMITBIOTEPHBIE/CYTIEPKOMITH
IOTCPHBIC METOBI,
HUHCTPYMCHTANbHbIC
CpeJICTBa, TOTOBOE
NporpaMMHOE obecrieyeHre
u OubnnoTexku

OIIK-2.3. meer
NPaKTUYESCKHUI OTBIT aHATTH3a
Y HHTETPAliH Pa3IuIHbIX
MHCTPYMEHTAIBHBIX CPEICTB,
TOTOBOT'O IMPOrPAMMHOTO
obecrieueHns 1 OMOIMOTEK
NIPYU pelICHNH 33134
npodeccnoHaIbHOM
JIeATEeIILHOCTH.

OCHOBBI COBPEMEHHBIX
TEXHOJIOTHI IPOEKTUPOBAHUS
uHTeUIeKTyaapHoro 110;
TIPUHIIMIIBI TIOCTPOCHUS U
(YHKIMOHMPOBAHHUS
nHTeeKTyansHoro I10;
YMmerTs:

MIPOEKTUPOBATH U CO31aBaTh
nHTemekryansHoe I10;
Bnaners:

BIaJETh QyHIaMEHTAIbHBIMU
3HaHUSMH [10 OCHOBAM TEOPUH
MHC n npakTryecKuMu
HaBblkamMu npoextupoBanus MHC;

TIK-4

Crioco6HOCTB cOOUpATH,
00pabaTbIBaTh U
UHTEPIPETUPOBATH JAHHBIC,
UCIIONb3Ysl METOIbI MAIITHHOTO
00yYeHHs U UCKYCCTBEHHOT'O
HMHTEIIEKTA; CIIOCOOHOCTE K
pa3paboTKe HOBBIX
AITOPUTMHYCCKIX, METOTHUCCKHIX
U TEXHOJIOTHYECKHX PEIICHHUH B
MPUKIAAHBIX 3a/1a9aX
MHTEIUICKTYaILHOTO aHaJIn3a
JIAHHBIX

[1K-4.1. OGnagaer 3HAHUSAMUA
METOZOB U aJITOPUTMOB
MAaIIMHHOTO 00yUYeHHUs U
MHTEJICKTYalbHOI'O aHAI3a
JTAHHBIX, CPEJICTB U
TEXHOJIOTHH cOopa,
00pabOTKH ¥ TPeCTaBICHIS
JIAHHBIX

[1IK-4.2. lemonCTpHpYET
YMEHHsI BBIOOpa METOJI0B
MAaIIMHHOTO O0YYEHHUS U
TEXHOJIOTUH aHallu3a

3HaTh:

(bYyHKIIMOHATLHOCTh COBPEMEHHBIX
WHCTPYMEHTAIGHBIX ~ CPEICTB U
CHCTEM  IIPOrpaMMHPOBAHHA B
obOmactu co3gaHusg  MoOJeNei
UCKYCCTBEHHBIX HCHPOHHBIX CETCH
YMeTs:

MPOBOJNUTh OLEHKY M  BBIOOp
Mojenen HCKYCCTBEHHBIX
HEHPOHHBIX cereit u

HHCTPYMCHTAJIBHBIX CPEACTB JId

© ®I'bOY BO «Heal 'V»




DY

MIMHOBPHAYKU POCCHU

denepabHOE rocyIapCTBEHHOE OI0/HKETHOE
00pa3oBaTebHOE yUPEXKIECHHUE BBICIIETO 00pa30BaHUs
«UYensbunackuit rocygapcrsenHsiil yausepeuter» (PIBOY BO «Uenl'Vy»)

@DoHJT OIIEHOYHBIX CPEACTB A IIPOMEXKYTOUHOH aTTecTaluy o aucuuminae (Moayio) «HelipocereBsie
TEXHOJIOTHI IO HanpaBieHuio moarotoBku 02.04.02 «DynnaMenTanbHas nHbOpMaTHKA U HHOOPMALMOHHBIE
TEXHOJIOTHW HanpasieHHOCTH «MHTemekTyansHble TexHoaorumy PIBOY BO «Henl'Y»

crp. 5

JTaHHBIX, TEXHOJIOT U1
pa3paboTku
AITOPUTMHUYCCKHX H
MPOTPAMMHBIX PEIICHUHA
UCXOJsl U3 TpeOOBaHHH K
PEIIEeHHUIO TPUKIATHBIX
3amad

[1IK-4.3. Umeet
MPAKTUIECKUH OIBIT
pa3paboTKH HOBBIX
ANTOPUTMHYECKHX,
METOMYESCKIX U
TEXHOJIOTHIECKUX PEIICHUN
B MPUKJIAIHBIX 3a]lauax
WHTEIUIEKTYaJIbHOTO aHAIN3a
JTAaHHBIX.

pemcHuA 3ama4 MalInuHHOI'O

o0yueHHS

I1K-6

CrocoGHOCT, ~ NPUMEHATH B
po(heCcCHOHATBHOM eITeTbHOCTH
COBPEMECHHBIC SI3BIKA
HOPOTPAMMHUPOBAHUS M METOIBI
napauieisHOH 00pabOTKH JaHHBIX,

OIepaIOHHbIE CHCTEMBI,
3JICKTPOHHBIE ~ OWUOIHOTEKH |
HDaKkeTbl ~ MPOrpamMM,  CETEBBIC
TEXHOJIOTHUH

[IK-6.1. emoncTpHUpyeT
3HaHHE OCHOB
OTIePAIIMOHHBIX CHCTEM,
CETEeBBIX TEXHOJIOTHH,
SI3BIKOB TIPOTPaMMIPOBAHUS,
0a3 TaHHBIX ¥ TEXHOJIOTUI
nmapaielbHOH 00paboTKI
JIAHHBIX, OUOINOTEK U
MaKkeToOB MPOrpaMM

[IK-6.2. lemoncTpupyeT
YMCHHUS pa3pabaThIBaTh
MIPOTPaAMMHOTO 0OecTicueHIe
C WCIIOJIb30BAaHUEM SI3BIKOB M
TEXHOJIOTUH
MPOTPaMMHUPOBaHUS,
3JICKTPOHHBIX OMOIHOTEK,
0a3 JaHHBIX, CETEBBIX
TEXHOJIOTUH U
OTIePALIMOHHBIX CHCTEM
[TK-6.3. Umeet
MIPaKTUYECKUM ONBIT
HCIIOIb30BaHUS
OTIEPAIMOHHBIX CUCTEM,
COBPEMCHHBIX SI3BIKOB
MPOrpaMMHUPOBAHHS,
OMOTMOTEK M MTaKEeTOB
MPOrpaMm, CUCTEM
yHpaBiIeHUs 6a3aMu TaHHBIX
Y TEXHOJIOTH NapauieIbHOM
00pabOTKH JAHHBIX.

3HaTh:

OCHOBBI TIOCTPOCHUS
(hyHKIIMOHUPOBAHUS
UCKYCCTBEHHBIX HEMPOHHBIX CETEH
(MHC);

OCHOBHBIC aCIIEKTHI IIPOOIEM
TTOCTPOSHHS U
(YHKIIMOHMPOBaHHUS
UCKYCCTBEHHBIX HEHPOHHBIX
cerei;

Pa3HOBUIHOCTH U
(hyHKIMOHATBFHBIE OCOOCHHOCTH
METO/IOB HCKYCCTBEHHOTO
WHTEJUIEKTA;

YMersb:

CO3/1aBaTh HHTEIUICKTyaJbHBIC
CUCTEMBI,

Buagers:

BIIAJIETh TEXHOJIOTHEH 00padoTKH,
uH(pOpMAaLIUK ¢ UCIIOIB30BaHUEM
HNHC;

BJIQJIETh MPAKTUYECKUMHU
HaBBIKAMHU PabOTHI C
COBPEMCHHBIMH CHCTEMaMH
pazpabotku MHC mist pa3muvHbIx
amnmapaTHbIX IIAaThOopM;
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MUMNHOBPHAYKHU POCCHHA

DY

denepabHOE rocyIapCTBEHHOE OI0/HKETHOE
00pa3oBaTebHOE yUPEXKIECHHUE BBICIIETO 00pa30BaHUs
«UYensbunackuit rocygapcrsenHsiil yausepeuter» (PIBOY BO «Uenl'Vy»)

®DOH/I OIIEHOYHBIX CPECTB IS MPOMEKYTOYHOW aTTECTAINH 10 JucIUIuTiHHe (Moxyiro) « HefipoceTeBbie
TEXHOJIOTHI IO HanpaBieHuio moarotoBku 02.04.02 «DynnaMenTanbHas nHbOpMaTHKA U HHOOPMALMOHHBIE

TEXHOJIOTHW HanpasieHHOCTH «MHTemekTyansHble TexHoaorumy PIBOY BO «Henl'Y»

crp. 6

3. ConepxaHue OlleHOYHBIX CPEICTB MO AUCHMUILIUHE

3.1.Buabl OeHOYHBIX CPEACTB

Tabnuma 2. Buabl OlIeHOYHBIX CPEJICTB.

HaumenoBanue HaumenoBanue
Kon xomnerennun/ KonTponupyemslie TeMbl/ OLIEHOYHOTO CPEJICTBA OILIEHOYHOTO CPEJICTBA
Ne n/m TUTAHUPYEMBIC PE3YJIbTATHI paszessl JUTSL TEKYIIETO Ha NPOMEXYTOUHON
0o0yueHHs KOHTPOJIS arrecraiuu/Ne 3aanus
OIIK-2.1. IemoHCTpUpYET Pasnen 1. Beenenue Tect ,cee, | Tecr
3HaHUE Paznen 2. Mogens | Ilpaktiueckas padora,
KOMITBIOTEPHBIX/CYTIEPKOMITHIO | HEHpPOHHBIX ceTeit
TEPHBIX METOJOB, METOJI0B Paznen 3. I'paaueHTHBIH
HCTIONTB30BAHUS CITyCK
UHCTPYMEHTAIBHBIX CpeAcTB, | Pasnmen 4. Merton
TOTOBOI'O IPOrPaMMHOT'O obpatHoro
obecriedeHns M OUOIHOTEK; pactpocTpaHeHHS OITUOKH
3HaKOM C COJIEpKaHHEM Pazgen 5. CroumoctHas
Enmnnoro peectpa poccuiickux | GyHKIHS  Ha  OCHOBE
1 porpamMm HEepeKpPeCTHON IHTPOIUH
3HaTh: Paznen 6. [lepeoOydenue u
OCHOBBI COBPEMEHHBIX perynspusanus
TEXHOJIOTUH TTpoekTupoBanust | Paznen 7. DyHKIMA
uHTeeKkTyansHoro I10; Softmax
MIPUHIUIIBI TOCTPOSHUS U Pazmen 8. CaepTouHbIe
(DYHKIIMOHMPOBAHHMS HEHPOHHBIE CETH
uHTeekryansHoro [10; Pazgen 9. PekyppenTHbIE
HEHWPOHHBIE CETU
Pazgen 10. HUcropus
pa3BUTHSA HEHWPOHHBIX
cereil
OIIK-2.2. leMoHCTpUpPYET Pasnen 1. Beenenue Tect ,cee, | Tecr
yMEHHS BBIOUPATh U Paznen 2. Mopenb | IIpaktuueckas pabora,
HCII0JIb30BAaTh HEWPOHHBIX CeTeM
KOMIIbIOTEepHBIe/cyniepkomnbio | Pasmen 3. ['paaueHTHBIH
TEpHBIE METOBI, CITyCK
UHCTpYMEHTAJbHEIE CpelCcTBa, | Pasznmen 4. Merton
rOTOBOE IPOrPaMMHOE obpartHoro
obecriedeHrEe 1 OMOIHOTEKH pactpocTpaHSHHS OIIUOKH
YMmers: Pazmen 5. CroumocTHas
MIPOEKTUPOBATH U CO31aBATh GyHKIMST ~ HA  OCHOBE
> uHTeektyansHoe 110; NEePEKPECTHON IHTPOITUH
Paznen 6. [lepeoOydenue u
perynspusanus
Paznen 7. DOyHKIMA
Softmax
Pazmen 8. CaepTouHbIe
HEWPOHHBIE CETU
Pazpgen 9. PekyppenTHbIE
HEWPOHHBIE CETU
Paszgen 10. HUcropus
pa3BUTHUA HEHUPOHHBIX
cereit
3 OIIK-2.3. UmeeT Paszgen 1. Beenenue Tect ,cee, | Tecr

© ®I'bOY BO «Heal 'V»




MUMNHOBPHAYKHU POCCHHA

@” dbeﬂepaanoe ToCyJapCTBEHHOC 6IOH)KETHO€

00pa3oBaTebHOE yUPEXKIECHHUE BBICIIETO 00pa30BaHUs
«UYensbunackuit rocygapcrsenHsiil yausepeuter» (PIBOY BO «Uenl'Vy»)

@DoHJT OIIEHOYHBIX CPEACTB A IIPOMEXKYTOUHOH aTTecTaluy o aucuuminae (Moayio) «HelipocereBsie
TEXHOJIOTHI IO HanpaBieHuio moarotoBku 02.04.02 «DynnaMenTanbHas nHbOpMaTHKA U HHOOPMALMOHHBIE
TEXHOJIOTHW HanpasieHHOCTH «MHTemekTyansHble TexHoaorumy PIBOY BO «Henl'Y»

crp. 7

MPAKTUYECKUI OIBIT aHATH3a
Y MHTETPAIMU Pa3THIHBIX
MHCTPYMEHTAJIbHBIX CPELCTB,
TFOTOBOI'O IPOrPAMMHOT0
obecrieueHus U OMOINOTEK
[PU PELICHUH 33/1a4
npodecCHOHATBHOMN
JIEATEIHLHOCTH.

Bnaners:

BJACTh (PyHIAMCHTATBHBIMU
3HAHUSIMU 110 OCHOBaM TEOPUU
WNHC u npakTHuyeckuMu
HaBBIKAMH TIPOSKTHPOBAHHUS
HNHC;

Pazgen 2. Mopenb
HEIPOHHBIX ceTeil

Paznmen 3. I'paaneHTHBIHA
CITYCK

Paznen 4. Meton
obOpartHOTO
pactpoCTpaHeHHS OIIUOKH
Pasmenr 5. CrommoctHas
GyHKIHS  Ha  OCHOBE
MEePEKPECTHON SHTPONUU
Paznen 6. [lepeoOydenue u
perysipusanus

Paznen 7. OyHKIUA
Softmax

Pasmen 8. CaepTouHbie
HEHPOHHEIC CETH

Paznmen 9. PexyppenTHbIC
HEHPOHHEIE CETH

Pazmen  10.  Hcropus

[IpakTudeckas paboTa,

UCXO0Jsl U3 TpeOOBaHMH K
PELICHUIO IPUKIIaJHbIX 3a1a4
[IK-4.3. Umeet mpakTudeckuit
OTIBIT Pa3pabOTKH HOBBIX
ITOPUTMHUYECKHX,

pacnpocTpaHeHHs OIHOKH
Pasmenr 5. CrommocTtHas
(GyHKIMST ~ Ha  OCHOBE
MePEKPECTHON FHTPOIUU

Paznen 6. [lepeoOydeHue u

pa3BUTHS HEWPOHHBIX
cerei
[IK-4.1. O6nanaeT 3HAHUSIMHU Pasnen 1. Beenenue Tect ,acee, | Tecr
METOZOB U aJTOPUTMOB Pazgen 2. Mogens | IlpakTiaeckas padora,
MAIIIMHHOTO O0YYCHUS U HEHPOHHBIX ceTei
HWHTEJUIEKTYaJIbHOTO aHAJIN3a Pazmen 3. I'pamueHTHBIH
JTAHHEIX, CPEJICTB U CITYCK
TEXHOJIOTHH cOopa, 00paboTku | Pasmen 4. Merton
U TIpe/ICTaBICHUS TaHHBIX obOpartHOTO
3HaTh: pacrpocTpaHeHus OINOKK
(hyHKIIMOHATTFHOCTH Pasmenr 5. CrommoctHas
COBPEMCHHBIX GyHKIHS  Ha  OCHOBE
4 WHCTPYMEHTAJBHBIX CPE/ICTB U | MEPEKPECTHOUW SHTPOITUHI
cucrteM mporpammupoBanus B | Pazmen 6. [lepeoOydeHue u
00TacTH CO3JaHUS MOJEJCH | peryaspusanus
HUCKYCCTBEHHBIX  HEUpoHHBIX | Paznen 7. OyHKIUSA
ceteit Softmax
Pasmen 8. CaepTouHbIe
HEHPOHHEIC CETH
Pazmen 9. PexyppenTHbIC
HEHPOHHEIE CETH
Pazmen  10.  Hcropus
pa3BUTHA HEHPOHHBIX
cerei
I1K-4.2. [TeMoHCTpUpYeT Paznen 1. Beenenue Tect Tect
YMEHHS BRIOOpa METOI0B Pazgen 2. Mopenb
MAIIMHHOTO OOYYCHUS U HEHPOHHBIX ceTeit
TEXHOJIOTUH aHanmu3a qaHHelX, | Pasmen 3. ['pamueHTHBII
TEXHOJIOTHH pa3paboTKu CITYCK
5 ITOPUTMUUYECKUX U Pazgen 4. Meton
MPOTPAMMHBIX PeIICHHUH o0OpaTtHOTO

© ®I'bOY BO «Heal 'V»




MIMHOBPHAYKU POCCHU

denepabHOE rocyIapCTBEHHOE OI0/HKETHOE

00pa3oBaTebHOE yUPEXKIECHHUE BBICIIETO 00pa30BaHUs

«UYensbunackuit rocygapcrsenHsiil yausepeuter» (PIBOY BO «Uenl'Vy»)

DY

®DOH/I OIIEHOYHBIX CPECTB IS MPOMEKYTOYHOW aTTECTAINH 10 JucIUIuTiHHe (Moxyiro) « HefipoceTeBbie
TEXHOJIOTHI IO HanpaBieHuio moarotoBku 02.04.02 «DynnaMenTanbHas nHbOpMaTHKA U HHOOPMALMOHHBIE

TEXHOJIOTHW HanpasieHHOCTH «MHTemekTyansHble TexHoaorumy PIBOY BO «Henl'Y»

crp. 8

METOIMYECKHX K peTyIsipu3ams
TEXHOJIOTUYECKUX PEIIeHUH B Pazgen 7. DOyHKIUSA
MPUKIIJHBIX 3aa49ax Softmax
WHTEIUICKTYaTbHOTO aHaIH3a Pasmenr 8. CaepTouHEIC

JIAHHBIX. HEHpPOHHBIE CETH

YMersb: Paspgen 9. PekyppeHTHbIE
MIPOBOJIUTH OLIEHKY M BHIOOD HEHPOHHBIE CETH

MoOJIeNIeil ICKYCCTBEHHBIX Pazmen  10.  Hcropus
HEHPOHHBIX CeTel U pa3BUTHS HEWPOHHBIX
MHCTPYMEHTAJIBbHBIX CPEACTB cereit

IUISL peLIeHHUs 3a1a9
MaIIMHHOTO 00yUYeHHUs

I1K-6.1. lemoHCTpUpYET Paznen 1. Benenune Tecr ,cee, | Tecr
3HaHHME OCHOB ONEpPalMOHHBIX | Paznen 2. Mogens | IlpakTidaeckas padora,
CHUCTEM, CETEBbIX TEXHOJOIHM, | HEUPOHHBIX CeTeil

SI3BIKOB MPOrpaMMUPOBaHUS, Pasmen 3. TI'paaneHTHBIHA

0a3 TaHHBIX U TEXHOJIOTUI CITyCK

napajuieTbHON 00paboTKH Pazgen 4. Merton

JTAHHBIX, ONOTMOTEK U MMAKETOB | 0OpaTHOTO

MporpaMm pacnpocTpaHeHHs OIHOKH

3HaTh: Pasgenr 5. CrommocTtHas

OCHOBBI TIOCTPOEHUS U GyHKIMS ~ Ha  OCHOBE

(hyHKIIMOHHPOBAHUS MIePEeKPECTHON PHTPOITUHI

UCKYCCTBEHHBIX HEHPOHHBIX Paznen 6. [lepeoOyuenue n

cereit (MHC); perynspusanus

OCHOBHBIE aCIEKTHI IPOOIIEM Paznen 7. OyHKIUA

MOCTPOCHHUS U Softmax

(hyHKIIMOHUPOBAHUS Pasmen 8. CaepTouHbIC

WCKYCCTBEHHBIX HEMPOHHBIX HEUPOHHBIE CETU

ceTel; Pasmen 9. PexyppenTHBIE

Pa3HOBUIHOCTH U HEWPOHHBIE CETU

(hyHKIHOHATIFHBIE Pazgen 10. Hcropus

0COOECHHOCTH METOJIOB pa3BUTHSA HEHPOHHBIX

HCKYCCTBEHHOI'O MHTEJUIEKTa; | ceTel

[IK-6.2. lemoHCTpHpYET Pasnen 1. Beenenue Tect ,cee, | Tecr

YMEHHUS pa3padaThiBaTh
MPOrpaMMHOT0 00eCHeYCHHUE C
HCTIOTB30BAHUEM SI3BIKOB H

Paznen 2. Monens
HEHWPOHHBIX CETEM

Pazpgen 3. TD'panueHTHBIN

TEXHOJIOTUI CITyCK
IIPOrPaMMHUPOBAHUS, Paznen 4. Merton
ANIEKTPOHHBIX OMOIHOTEK, 6a3 | oOpaTHOTrO

JIAHHBIX, CETEBBIX TEXHOJIOTHi
Y OTEPAIMOHHBIX CUCTEM
YMeTs:

CO3/71aBaTh UHTEJUIEKTYyaIbHbIE
CHCTEMBI,

pactpocTpaHeHHS OITHOKH
Paznen 5. CroumoctHas
GyHKIMS  Ha  OCHOBE
MEePEKPECTHOMN SHTPONUU
Paznen 6. [lepeobyuenue u
peryispu3anus
Pasnen 7.
Softmax
Pazmen 8. CsepTouHble
HEWPOHHBIE CETU

Paznen 9. PexyppeHTHbIE
HEHUPOHHBIE CETU
Pazgen 10.

DyHKIMA

HUcTopus

[IpakTnueckas pabora,
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pa3BUTHUA HEUPOHHBIX

ceTeit
IIK-6.3. Umeet npaktuueckuit | Paznen 1. Begenue Tect ,acce, | Tecr
ONBIT UCTIOJBL30BAHUS Paznen 2. Mogens | Ilpaktuueckas padora,

OIICPAINOHHBIX CUCTEM,
COBPEMCHHBLIX S3BIKOB

HEWPOHHBIX ceTeil
Paznen 3. I'paaueHTHBIH

POrpaMMHUPOBAHUS, CITyCK
OHOIMOTEK U TTAKETOB Paznen 4. Merton
MpOTpamMMm, CHCTEM o0OpartHOTO

yIrpaBiieHUs1 0a3aMy TAHHBIX U | PacHpOCTPAHEHUs ONIHOKU
TEXHOJIOTUI NapajieIbHON Pazgen 5. CroumocTtHas
00pabOTKH TaHHBIX. GyHKIMS  Ha  OCHOBE

Bnaners:
BJIQJIETH TEXHOJOTHEN

MePEKPECTHON IHTPOIUU
Paznen 6. [lepeoOydenue u

00paboTku, HHPOPMALHH C peryisipusauus
ncnonb3oBannem VHC; Paznen 7. OyHKIUA
BIIAJICTh MPAKTHYCCKUMU Softmax

HaBbIKaMU PabOTHI C Pazgen 8. CaepTounble

COBPECMCHHBIMU CUCTEMAaMU

HCﬁpOHHBIe CETHU

pa3paborku MHC s Paznmen 9. PekyppeHTHbIE

Pa3TUYHBIX alapaTHBIX HEHPOHHBIE CETH

mwiathopm; Pasmen  10.  Hcropus
pa3BUTHSA HEHWPOHHBIX
cereit

Tunosele 3aJaHusd, KPUTEPUHM M II0KA3aTEIU OLCHUBAaHUA B pPAMKAaX TEKYLIETO KOHTPOJIA
Ipe/icTaBIeHbl B paboueil nmporpaMme AUCHUTUIMHBI (Moyis). [lonHbIE KOMIUIEKThI OLIEHOYHBIX CPE/ICTB
Y KOHTPOJIbHO-U3MEPUTENIBHBIX MaTepPHUaJIOB XpaHIATCA Ha Kadepe.

3.2.ConepxaHue OLIECHOYHBIX CPEICTB

° CoctaBuTh MHHHU-OTYET/ 3cce Ha TeMy «KauecTBO pacrio3HaBaHUS U CKOPOCTh OOyYEHHUs
HEUPOHHOU ceTu». [ 3TOro nocrapaTech OTBETUTh HA CJIEAYIOIINE BOMPOCHI:

1) Kakue, Ha Ba1 B3IJIsi]], MapaMeTphl IPUMEHIEMOT0 METo/1a 00yUeHUs, BIUSIOT Ha KaYeCTBO
o0yueHHs HeHpoHHOH ceTn? OnUILUTE MpeanoIaraeMblii XapakTep BIUSHUS.

2) BnusieT v TOMONIOTHSI CeTH Ha Ka4uecTBO ee 00ydeHus? ONMUIInTe MpeanoiaraeMblii XapakTep
BIIUSTHUSL.

Hcnonp3ys HanMCcaHHYIO paHee MporpaMMy JIJIsl paclio3HaBaHUSl PyKONUCHBIX LU(p, coznaiTe u
00yuyHnTe HECKOJIBKO HEHPOHHBIX ceTeil. Co3jaBaeMble CeTH JOKHBI UMETh Pa3Hylo Tonojoruto. s
Ka)KIOW CeTH MONbITalTeECh MOA00paTh ONTUMAJIbHBIE TAPAMETPhI AJIs 3aIlyCKa MpoLeaypbl 00ydeHus
METOJIOM I'PaINEHTHOIO CITyCKa.

° baza tecToBbIX BOIPOCOB

1 HelipoHHas ceThb, B KOTOPOIl KaKJIbIi HEUPOH B y3JI€ PEIIETKU CBSI3aH TOJIBKO C
O KalIIMMU HEWpPOHAMHU, Ha3bIBACTCS:

a) cmaboCBs3HAs HEUPOHHAS CETh;

0) nuKIMYecKast HEHPOHHAS CETh;

B) MHOTOCJIOWHAsi HEHPOHHAS CETh;
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T') TOJTHOCBSI3HAsI HEMPOHHAS CETh.

2 Kak Ha3bIBaeTcs HEMpPOHHAs CEeTh, B KOTOPOI BBIXOJHOM CUTHAN MepeaeTcs oT

CJIOS K CJIOFO TOJTBKO B HATPABJICHUHU OT BXOJIHOTO CJIOSl CETH K BBIXOAHOMY.

a) peKyppeHTHas HEHpOHHAs CeTh;

0) HelipoHHAas CeTh MPSIMOTO PAaCIPOCTPAHEHUS;

B) HEHPOHHAs CeTh ¢ OOPAaTHBIMU CBSI35MU;

T') pEUUPKYJISIMOHHAS HEHPOHHAS CETh.

3 Kak Ha3bIBaeTCs 3J€MEHT (POPMATILHOTO HEHPOHA, OTIPEIEISIIOIINI CBSI3U MEXKILY

HEHpOHAMU | BHITOHSIONINA YMHOKEHHE KOMIIOHEHT MEPeIaBacMOT0 BXOIHOTO CUTHANIA Ha
COOTBETCTBYIOIIME Beca?

a) HEJIMHEWHBIN OTIepaTop;

0) cuHarc;

B) CyMMaTop;

') TOYKA BETBIICHHUS.

4 Kakoii Bu 00y4eHHUs] HEUPOHHOM CETH MPE/I0JIaraeT, 9To B KaueCTBe

00yYaromux MPUMEPOB CETH UCTIONB3YIOTCS TOJIBKO BXOIHBIC 3HAUCHUS ?

a) oOy4eHHE C YUUTEIICM;

0) oOydeHme Oe3 yunuTes;

B) CMEIIaHHOE O0y4CHHE;

T') IeJbTa-IPaBuIo.

5) Kakas u3 cieiyromumx CUCTEM BBIMIOJHSET 3a/1a4y IMOMCKA 10 KIIFOYEBBIM CIIOBaM B

0a3ax TeKCTOBOW MH(pOpMALIUH:

a) cucTeMa KOrHUTHUBHOM rpaduku

0) runepTeKcToBas CUCTEMA

B) OKCIIEPTHAs CHCTEMA

T') caMOOOYyYaIOIIUECs CHCTEMBI

6) Kakas u3 cienyromux cucTeM Mo3BOJISIET OCYIIECTBIISATh HHTEpderc

nons3oBatesst ¢ UMC ¢ momortipio rpaduieckux o0pa3os:

a) cUCTeMa KOTHUTHUBHOM rpaduku

0) runepTeKcToBas cucTeMa

B) OKCIIEPTHAs CHCTEMA

') caMOOOyYarOIIUECs CHCTEMBI

7) Kakas u3 cienyromumx CUCTeM CIIoCOOHa JIeNiaTh JJOTHYECKUE BHIBOJIBI HA

OCHOBAHMH 3HAHHI PEMETHOU 001aCTH:

a) CUCTeMa KOTHUTUBHOM rpaduku

0) runepTeKkcToBas cucTeMa

B) 9KCIIEpPTHAs crcTeMa

') CaMO00YyYaOIINECs] CUCTEMBI

8) Kakas u3 cinenyromux CUCTEM OCHOBaHA Ha UCIOJIb30BAHUU METO/I0B

ABTOMATHUYECKON KJIaCCU(PUKAIIMK MPUMEPOB 00yUarOIIei BEIOOPKHU:

a) CUCTeMa KOTHUTUBHOM rpaduku

0) runepTeKkcToBas cucTeMa

B) 9KCIIEpPTHAs cHUcTEMa

T') CaMO00YyYarOIIHECs] CUCTEMBI

9) B xakoil u3 cieayonmx CUCTeM MPOUCXOAUT 00OOIIEHHE OT YaCTHOTO K 00LIeMy:

a) HEUPOHHBIE CETH
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0) NHAYKTUBHbBIE CUCTEMBbI

B) CUCTEMbI, OCHOBaHHbIEC Ha Mpele/IeHTax

') UHQOPMAIIMOHHBIE XPAaHUIHILA

10) B xakoi u3 cleIyromuX CUCTEM IIPOUCXOAUT TOCTPOCHHUE 3aBUCUMOCTEN MEXKTY
BXOJHBIMU U BBIXOJIHBIMH JJaHHBIMHU:

a) HeHpOHHbIE CETH

0) MHIYKTUBHBIC CUCTEMBI

B) CUCTEMbI, OCHOBaHHbIE Ha Mpele/IeHTax

') UHQOPMALIMOHHBIE XPAaHUIIHILA

° [IpakTuyeckas padora

1. Co3nath U 00y4YNUTh HEUPOHHYIO CE€Th, KOTOpas OyIeT CIOCOOHA pemaTh JOTUYECKYIO 3a1ady

uckimouatouiero «JIN». IlpoBeputs paboToCIOCOOHOCTh HEHPOHHO CETH.

2. Co3math U 00yYHTh HEHPOHHYIO CETh, KOTOpas OyIeT crocoOHa OmpenesisiTh HalpaBJICHHE
[UKIIUYECKOTO CIIBUTa YETHIPEXMO3UIIMOHHOTO JBOMYHOTO Koja. IIpoBeputh paboTOCTIOCOOHOCTH

HEUPOHHOU CETH.

3. IlocTpouTh U OOYYUTH HEHPOHHYIO CETh, KOTOpas MOIJa Obl peliaTh 3a/Jady pacrio3HaBaHUS

cuMBoJIOB. [Ipon3BecT TecTHpoBaHE HEHPOHHOW CETH MpHU H00ABICHUHU IIIyMa.

4. Co3mate U OOy4YHTb HEWPOHHYIO CETh, MPEIHA3HAYCHHYIO JJIS aHAIM3a BPEMEHHBIX Cepuit
3aIaHHOM Pa3MEpPHOCTH M OTPAXKAIOIIYIO CTPYKTYpPY JAaHHBIX cepuil. OCyIeCTBUTh MPOrHO3 3HAYEHUU

OyAyIIMX 3JI€MEHTOB BPEMEHHBIX CepUid
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4. HOpﬂ)]OK MPOBECACHUA U KPUTEPUHU OLICHUBAHUSA l'lpOMC)KyTO‘-lHOﬁ aTTreCTalluu

4.1.11opsinok nNpoBeJeHUs MPOMEKYTOYHOM aTTeCTALNH

DK3aMeH TPOBOJUTCS B BHJIE TECTUPOBAaHUSA. TeCT CONEPKUT 9 paBHO3HAUHBIX BOIPOCOB U
paccuuTta Ha 45 MuH. [laeTcs 1Be monbITKU. BTopast momneiTka He 3aBUCHUT OT nepBoii. KonndecTBo 6aminoB

PaBHO KOJIMYCCTBY MPAaBHUJIbHBIX OTBETOB HA BOIIPOCEHI TECTA.

OcranbHble 0alIbl HAKAIUTMBAIOTCS 32 BBIIOJIHEHUE 6 MPAKTUYCCKUX pa60T (HO 4 Gamna Ka)KI[aﬂ) u

4 TectupoBanuii (1o 3 OGaia 3a Kaxapli)

Crucok BOpOCOB:

buonornyeckuii HelpoH

[TepcenTpon

I'paguent

Hlaru anroput™Ma 06paTHOTO PacIpOCTPAHEHHUS
OTinuuTenpHbIE CBOMCTBA IEPEKPECTHOM SHTPOIIUU
Perynspuzanusa L1 vs L2

AnpTepHaTUBHBIC (DYHKIIUN aKTUBAIIUN
XapaKkTepUCTUKU PA3IMYHBIX QYHKIMI aKTUBAIIUH
CBepTouHbIE HEHPOHHBIE CETU

WX R WD —

4.2. Kputepun onieHMBAHUS NIPOMEKYTOUHOI ATTECTALMH 10 BUJIAM OLIEHOYHbIX CPeICTB

Tect popmupyeTcs B cucteme 3nekrponHoro ooydenuss MOODLE.

[Tpu oueHMBaHUN Pe3yIbTATOB YUYEOHOM NeATEIBHOCTH 00y4aroLerocs no AUCHUILUINHE
UCTIOJB3YeTCs OAIbHO-PEHTHHIOBAsE CUCTEMa OLICHUBAHUS PE3yJIbTATOB Y4eOHOM AeATEIbHOCTH

o0ydJaronmxcs
Ornnyno: Bennunna peiftunra o0yuatomerocs no aucuumiuge 85...100 %.
Xopoio: BennurHa peiituHra odyyarouierocs no aucuuruinae 75...84 %

VY nonerBopurensHo: Bennuuna peittuara odyuatomierocs no gucuuruinie 60...74 %.

HeynosnetBopurenbHo: Bennunna peiitunra odydatomerocs no aucuumuinge 0...59 %

4.3.Pe3yabTaThl HIPOMEKYTOYHOM aTTeCTAlIMH M YPOBHH COPMHUPOBAHHOCTH KOMIIETEHIUH

HpI/I MMOABCACHUHN UTOT'OB YYHUTBIBAOTCA PC3YJIbTAThI TOJIBKO HpOMC)KyTO‘IHOﬁ aTTeCTaluu:

Menee 60 — HE yIOBJIETBOPUTEIBHO;
60-74 — y1OBIETBOPUTEITHHO.

75-84 — xopouio.

85-100 — oTiinyHoO.

Oco0eHHOCTH MPOBEJICHNUH TIPOLIEAYPhI OIICHUBAHUS PE3yJIbTATOB O0YUYEHHUS WHBAIUOB U JIMI] C
OTpaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbsi 0003HaUYEHBI B paboveil mporpaMme JUCIUILTUHBI (MOTYJIs).

YpoBHU chOpMUPOBAHHOCTH KOMIETEHIIMH ONpeAeseTcs CIeAYIOIMM 00pa3oM:

1. Bricokuil ypoBeHb c(hOpMHUPOBAHHOCTH KOMIIETEHLIUN COOTBETCTBYET OLIEHKE OTJINYHO:

- npenmnosaraeT popMUpoOBaHNE KOMIIETEHINI Ha BHICOKOM YPOBHE;
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- 3HaHHE TEOPETHUYECKUX Pa3/esIOB M3yuyaeMOM JUCIUIUIMHBI HA YPOBHE HE HUXKE OIICHKHU
OTJIMYHO;

- CTYJEHT YMEeT NpPHUMEHATh Ha IMPAKTUKE 3HAHUA, MOJYYEHHBIE B paMKaX H3YYECHUS
JUCIUTUTAHBI

- (GOpMUPYIOTCSI HaBBIKM HCIIOJIb30BAHUS TEOPETUYECKMX U MPAKTHUECKUX Pa3JieioB
JUCIHUIUIMHBI [T pEIICHUs 3a]a4 MPo(ecCHOHAbHOM NeSTeIbHOCTH;

2. Cpennuii ypoBE€Hb COOTBETCTBYET OLIEHKE XOPOIIO:

- npennosaraeT GopMUpOBaHUE KOMIIETEHLIMI HAa CPEHEM YPOBHE;

- 3HAHHE TEOPETHUYECKUX Pa3JesIOB M3y4aeMOW JUCIUIUIMHBI HA YPOBHE HE HUXKE OLICHKHU
XOpOLIIO;

- CTYJIEHT YMEET NMPUMEHSATh 3HAHUS, MOJYyUYECHHbIE B PaMKaX M3yYEHUs JUCUUIUIUHBI, TS
pelieHus 3a1a4 npoQeccuoHaTbHON 1eITeIbHOCTH;

3. ba30Bblif ypOBEHb COOTBETCTBYET OLIEHKE YIOBIECTBOPUTEIBHO:

- npeanoaracT GopMUPOBAHUE KOMIIETCHIIMI Ha 0a30BOM YPOBHE;

- 3HAHHUE TEOPETHUECKUX Pa3JesIOB M3y4aeMOW JUCIUIUIMHBI HA YPOBHE HE HMXKE OLICHKHU

YAOBJICTBOPUTCIIBHO,
4, HC,Z[OCT&TO‘IHBII;'I YPOBEHBb COOTBETCTBYET OLICHKEC HEYAOBJICTBOPHUTECIIBHO.
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