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1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

11

Heunbto ocBoeHus qucuuiuinHbl «ICKycCTBEeHHbIE HEWPOHHBIC CETH U IIyOOKOe 00yueHHe»  ABJISETCS MPHOOpEeTeHHe
0a30BBIX 3HAHUI U YMEHUH B cOOTBETCTBUH ¢ DeiepaabHbIM rOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM U
(bopMupoBaHue y OYAYIINX CIEHHATNCTOB TEOPETUIECKIX 3HAHUN B 00JNIACTH Pa3pabOTKH HEUPOHHBIX CETeH Pa3IMIHBIX
apXUTEKTYp ; KOMIIETeHIUH, npexycMoTpeHHbIX @I'OC,  a Takke MoMydyeHHe MNpakTHYECKUX HABBIKOB B pa3padoTke
HEWPOHHBIX CETeH M MPOrpaMMHBIX CPEICTB, PELIAIOIINX HHTEIUIEKTYalbHbIe 3aa4l, Ha TPAJULMOHHBIX SI3BIKaX
MPOrpaMMHUPOBAHNUS U Ha A3bIKAX CUCTEM MCKYCCTBEHHOTO MHTEJUIEKTa, Takux Kak [Iposnor, Jlucr, OWL, Python

1.2

3amauu:

13

1. [ony4eHne 3HaHUI B 00JIACTH MCKYCCTBEHHBIX HEMPOHHBIX CETEH M TIyOOKOro 00y4eHus, 3HAKOMCTBO C Pa3IMYHbIMU
Hay4YHBIMH HalpaBJICHUSAMH B 3TOM 00aacTH; popMupoBaHue npeacraBieHus 00 dTanax pa3padboTKu HEMPOHHOM CeTH U
OLIEHKE KauecTBa pa3paboTaHHOI HEHPOHHOU ceTH;

1.4

2. U3y4eHHE PA3IUIHBIX APXUTEKTYP HEHPOHHBIX CETEH U CBA3aHHBIX C HUMU CIIOCOOOB M aJITOPUTMOB MTOMCKA 3HAYCHUIA
BECOBBIX KOA((PHUIIMEHTOB, OT KOTOPBIX 3aBUCUT pab0oTa HEWPOHHOH CeTH;

1.5

3. cucTeMaTH3aIusL ¥ 3aKPEIUICHAE MPAKTHYCCKUX HABBIKOB M YMEHHUH 110 PEIICHUIO HHTEIUICKTYaIbHBIX 3a/1a4 C
HCTIOJNIb30BaHUEM HEHPOHHBIX ceTeil Ha si3bikax  Python, MatLab Ha 6a3e 6ubnuorex TensorFlow, Keras, PyTorch u T.1.

2. MECTO JUCHUIIJIMHBI (MOIY.JI5I) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

ukn (paszaen) OI: [51.B

2.1

TpedoBaHus K MpeABAPUTEILHOI MOATOTOBKE 00y4aI0MIerocsi:

211

BBenenue B MalMHHOE 00yueHHE

2.1.2

MeToap! ONTUMHU3ALAN

2.2

JucuMminHbl (MOAYJIM) U NPAKTHKH, AJ18 KOTOPHIX OCBOEHHE AAHHOH TUCUMIUINHBI (MO1YJIs1) HEO0XO0AMMO KaK
npeauecTByollee:

221

HpOPBBOZ[CTBCHHa?[ IMpaKTHUKa

2.2.2

[IpennunmoMHas npakTuka

2.2.3

BerinonHeHue U 3alyTa BbITYCKHOI KBalu(UKaHOHHON paboThl

224

VYnpasnenue npoekramu B chepe U1

2.2.5

Bonpimue s361k0BBIE MOZENN U TeHepaTuBHbIA M

2.2.6

CucTeMsl KOMIIBIOTEPHOI'O 3pCHUA

2.2.7

PexomenaarenbHbIE CHCTEMBI M CHCTEMBI TOAACPKKU TIPUHATHUA peHIeHI/Iﬁ

2.2.8

KomnbrorepHas rpaduka u reaeparusubiil M1

3. KOMIIETEHIIUHX OBYYAIOIIETOCsA, ®OPMHUPYEMBIE B PE3YJbTATE OCBOEHHUSA JTUCHUIIJIMHBI

(MOJY.JIST)

B pe3yabTaTe 0cBOCHHMS JMCHUILIAHBI (MOIYJIsI) 00y4alOIHIiCs T0JKeH

3.1

3HaTh:

311

B pesynbrare nzydenus yueOHOH TUCIUILINHBI CTYICHTHI JOJKHBI XOPOIIO YCBOUTD (3HATh) CIEIyIONINe TOHITHS:

3.1.2

* MaTeMaTU4ECKYy0 MOJIe]Ib HEHPOHA U CJI0s] HEPOHOB;

3.13

* HaNpaBJICHHs HCCIIEIOBAaHUI B 00JIACTH HEHPOHHBIX CETeH;

3.14

* OCHOBHOM AJITOPUTM IIOHCKaA 3HAYEHUM BECOBBIX KOS(i)(i)I/IHI/IeHTOB - AJITOPUTM O6paTHOF0 pacnnpoCTpaHCHUA OIIII/I6KI/I;

3.1.5

* pa3IMYHbIE apPXUTEKTYPHl HEHPOHHBIX CETeH, Pa3IMIHbIE CIOH, COCTAaBILIIOIINE CETh M X Ha3HaYeHUE U () yHKIHMH;

3.1.6

¢ OLICHKY Ka4ucCTBa HeprOHHOfI CCTH,

3.1.7

* OCHOBHBIE 3TaIbl pa3paboTKy IIyO00KOH HEHPOHHOH ceTu;

3.1.8

* IPOrpaMMHUpPOBAaHKE TIYOOKHUX HEMPOHHBIX ceTeil Ha si3pike Python ¢ ucnons3oBanuem 6udmnorek TensorFlow, Keras,
Pandas, Numpy u apyrux

3.2

YMeTh:

3.2.1

* IPOBOJUTH aHAJIM3 NMPEIMETHON 00JIACTH ¥ BEIOUPATh APXUTEKTYPY HEMPOHHOM CETH, COOTBETCTBYIOILYIO TOCTaBICHHON
3ajaue;

3.2.2

* paboTaTth B IPOrpaMMHbIX cpeAiax (yHKIMOHAIBHOI0, IOTHYECKOr0 i 00BEKTHO-OPUEHTHPOBAaHHOI0
nporpamMmupoBanus, B Anaconda, B Colab;

3.2.3

* OpraHrn30BaTh JAHHLIC U HeﬁpOHHLIC CCTHU B COOTBCTCTBYIOIIINE CTPYKTYPHI,

3.24

* AaHAJIM3UPOBATH NPOrPAMMY C LEJBIO MOBBILICHUS €€ 3P PEKTUBHOCTH;

3.2.5

* BBISIBIIATH OIIMOKH U YCTpaHATh UX

3.3

Baagern:

3.3.1

¢ COBpEMCHHBIMU METOAAaMH PCHICHHUA 3a/1a4 UCKYCCTBCHHOI'O MHTCJIJICKTA,

3.3.2

* METOAAaMHU U IPUEMAMH aHAJIM3a U CTPYKTYPUPOBAHUSA CIIOXKHBIX IIPOrpaMm




4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAY JIS)

JI3.8 J13.2

Kon HanmenoBanue pazienoB u Tem /Buj 3ausaTust/| Cemectp / | HacoB | Komneren- | Jluteparypa ®opma
|_3AHSTHS Kvne 117041 KOHTDOJSA |
Pa3nen 1. Pa3nen 1. UckyccTBeHHbBIE
HellpOHHBbIE CeTH U
rjyookoe o0yueHue

1.1 Tema 1. CTpyKTypa cucTeM UCKYCCTBEHHOI'O 6 0
uHTeIUIeKTa (0000IICHHAS CXeMa).
[TpuoOperenue 3HaHM. MHTEIUIEKTYaIbHBIN
aHalu3 IaHHBIX. MamuHHoe oOyueHue. 3aaaun
KIaccubUKaLUY, KIaCTEPU3ALUH, PETPECCUH,
acCOLMAIUH, aHATTN3 BPEMEHHBIX psaoB  /Tema/

1.2 CTpyKTypa CUCTEM MCKYCCTBEHHOTO MHTEIUICKTA 6 2 JI1.8 JI1.1 Kypcosas
(06o6mIeHHas cxema). [IpuobpeTeHre 3HAaHUH. JI1.5 J11.6 pabora,
WHTennexTyanbHbIA aHAIN3 JaHHBIX. MalmHHOE JI1.9 JI1.10 3K3aMEH
obydenue. 3aaun Kinaccu(PUKaIUH, JIT.11 J11.7
KJIACTepU3alliH, PETPECCHH, aCCOLUAIINH, aHAIHN3 JI1.3J12.3 J12.2
BpeMeHHBIX psaoB. KOHCIIEKT eKuu B JI2.1J13.3 JI3.4
HOyTOYKe "BBeneHue B MamHHOe 00yueHue" JI3.5 JI3.8
/Jlex/ JI3.1J13.2

1.3 CTpyKTypa CUCTEM HCKYCCTBEHHOI'0 MHTEIIICKTA 6 2 JIT1.1 JI1.5 KypcoBas
(obobmenHas cxema). [IproOpeTeHre 3HAHUH. JI1.6 JI1.9 pabora,
WnTennexryanpHBIN aHATN3 JaHHBIX. MarmmHHOe JI1.10 JI1.7 SK3aMeH
oOydenue. 3aiaun KinaccuuKaium, JI1.3712.3 J12.4
KJIacTEepH3al[uH, PETPECCUH, aCCOLHALINN, aHAIIU3 J12.2 J12.1J13.3
BPEMEHHBIX PsiIOB. BimonuuTs  HOYTOYK "1. JI3.4 JI3.5
Beenenue B MamaHoe o0yuenue" /Ilp/ JI3.8 JI3.1

J3.2

14 [IpuoGperenue 3HaHUH. HTEIUIEKTyaNbHBIN 6 3,2 JI1.4 J11.8 Kypcosas
aHallu3 IaHHBIX. MalHHOoe o0y4yeHue. 3a1aun JIT.1 JI1.5 pabora,
KJIacCU(UKAIINH, KIIACTEPHU3ALIUH, PETPECCHH, JI1.6 JI1.9 9K3aMeH
accoLuaIuy, aHaIn3 BPEMEHHBIX PSAIOB. JIT.10 JI1.11
OTBeTHUTH Ha BOIpOCkl HOyTOyKa "1.BBeieHne B JI1.7 J11.3J12.4
MammHHoe o0ydenue". /Cp/ JI12.2 J12.1J13.3

J13.4 J13.5
JI3.8 J13.1
J3.2

1.5 Buonoruyeckue HeiipoHsl. McTopus pa3BuTHs 6 0
HCKYCCTBEHHBIX HEHpOHHBIX ceTell. [I[pumenenue
HEHUPOHHBIX CeTell B pelIeHNU PUKIaAHbIX
3ana4. Maremaruueckast MOAEIb HEMPOHHOM
cetd. OYHKINH aKTHBAIWMK U PETYIAPHU3ALHN.

Tononorun HelpoHHBIX cereil. /Tema/

1.6 buonornyeckue HelipoHsl. McTopus pa3ButHs 6 2 JI1.2 J11.1 Kypcosas
HCKYCCTBEHHBIX HEHPOHHBIX ceTell. [[pumenenne JI1.9 JI1.10 pabora,
HEHPOHHBIX CETEH B pEIICHUU TPUKIa HBIX JI1.3J12.4 9K3aMeH
3amad. Maremarmueckasi MOAENs HEMPOHHOM JI2.1J13.4 JI3.6
ceTd. DyHKIMM aKTUBALIMU U PETYIISIPU3ALIY. JI3.1J13.2
Tononoruu HeiipoHHsIx cereil. /JIex/

1.7 buonornyeckue neiponsl. Mctopus pazButus 6 2 JIT.8 JI1.1 KypcoBas
HCKYCCTBEHHBIX HEHpOHHBIX ceTell. [Ipumenenne JI1.5 JI1.6 pabora,
HEUPOHHBIX CETEH B PEIICHUU IPUKIATHBIX JI1.9 J11.10 3K3aMEH
3amad. Matemarmdaeckasi MOAENs HeUPOHHON JIT.11 J11.7
cetn. OyHKIMY aKTUBALIMHU M PETYISIPU3AIIH. JI1.3J12.3 J12.4
Tomnonorun HelipoHHBIX ceteit. /TIp/ J12.2 J12.1J13.3

JI3.4 J13.5




1.8 buonornyeckue HelipoHsl. McTopus pa3BUTHs 3,2 JI1.8 JI1.1 Kypcosas
HUCKYCCTBEHHBIX HEMPOHHBIX ceTel. [Ipumenenue JIL.5 JI1.6 pabora,
HEHUPOHHBIX CETEeH B pelIeHNH NPUKIaIHBIX 3a/1ad. JI1.9 JI1.10 9K3aMeH
MaremaTHnueckasi MOZEIb HEHPOHHOM CETH. JI.11 JI11.7
OYHKIMK aKTHUBALUH U PETyIIIpU3allUi. JI1.3J12.3 J12.4
Tononoruu Heilponusix cereil. /Cp/ J12.2 J12.1J13.3

JI3.4 J13.5
JI3.8 JI3.1
JI3.2J13.9

1.9 Teopust 1 MaTEeMaTHUECKHE MOJCTH HEHPOHHBIX 0
cereil. OOydeHue HEHPOHHBIX ceTeid. MeTox
I'PaJMEHTHOrO CITyCKa U aJITOPUTM 00paTHOT O
pacrnpocTpaHeHUs OIMOKU. DTarbl CO3aHUS U
o0y4yeHus: HepoHHbIX cereil. /Tema/

1.10 Teopust 1 MaTeMaTHYECKUE MOJENIN HEUPOHHBIX 2 JIT.8 JI1.1 Kypcosas
cereil. O0yueHue HEHPOHHBIX ceTeld. MeTox JI1.5 J11.6 pabora,
TPaJMEHTHOrO CICKa M alIrOPUTM 00paTHOro JI1.9 JI1.10 3K3aMEH
pacIpOoCTpaHeHHs OIUOKH. DTalbl CO3aHMS U JIL.11 1.7
o0y4eHus: HeMpoHHBIX cereil. /Jlex/ JI1.3J12.3 J12.4

J12.2 J12.1J13.3
JI3.4 J13.5
JI3.8 JI3.1
J13.2 J13.9

111 Teopust 1 MaTeMaTHYECKUE MOJENIN HEMPOHHBIX 2 JI1.8 JI1.1 Kypcosas
cereii. OOyueHHe HEHPOHHBIX ceTei. MeToz JIL.5 JI1.6 pabora,
IPaJMEHTHOTO CITyCKa U aJlTOPUTM O0paTHOTO JI1.9 JI1.10 9K3aMeH
pacrpocTpaHeHus OIUOKH. DTarbl CO3IaHHs U JI1.11 J11.7
00yueHus1 HeHpoHHBIX ceTelt. /TIp/ JI1.3J12.3 J12.4

J12.2 J12.1J13.3
J13.4 J13.5
JI3.8 JI3.1

J13.2

1.12 Teopust 1 MaTEeMaTHUECKHE MOJCTH HEHPOHHBIX 2 JI1.4 J11.8 Kypcosas
cereil. O0yueHue HEHPOHHBIX ceTeld. MeToa JI1.1 J11.5 pabora,
IPaJMEHTHOrO CITyCKa U aJlTOPUTM O0paTHOTO JI1.6 JI1.9 9K3aMeH
pacrnpocTpaHeHUs OIMOKU. DTarbl CO3MaHUS U JI1.10 JI1.11
00yueHHs: HeHPOHHBIX ceTel. /J1ab/ JI1.7 JI1.3J12.3

J12.4712.2
JI2.1J13.3 J13.5
JI3.8 JI3.1
JI3.2J13.9

1.13 Teopust 1 MaTeMaTUYECKHE MOJICTN HEUPOHHBIX 3 JI1.4 J11.8 Kypcosas
cereil. O0yueHue HEHPOHHBIX ceTeld. MeTox JI.1 J11.5 pabora,
I'PaJIMEHTHOrO CITyCKa U aJITOPUTM 0OpaTHOI o JI1.6 JI1.9 3K3aMEH
pacIpoCTpaHeH s OIHOKK. DTarbl CO3IaHKS U JIT.10 JI1.11
o0y4eHus HelpoHHbIX cereit. /Cp/ JI1.7 J11.3J12.3

J12.4J12.2
JI2.1J13.3 J13.4
JI3.5J13.8
JI3.1J13.2
J3.9

1.14 MHorocnoiinble (ri1y0oKkne) HeHpOHHBIE CETH U UX 0
pasHoBuaHocTH. /Tema/

1.15 MHorocnoiinble (ri1ry0okue) HeHpOHHBIE CeTH U UX 2 JI1.2 J11.1 Kypcosas
pasHOBUIHOCTH. /JIek/ JI1.5 J11.9 pabora,

JI1.10 JI1.11 JK3aMeH

JI1.7 JI1.3J12.3

JI2.2 J12.1J13.6




1.16 MHorocnoiinble (ri1ryookue) HeHpOHHBIE CeTH U UX JI1.1JI1.5 Kypcosas
pasHoBuaHOCTH. /TIp/ JI1.9 JI1.10 pabora,
JI1.7 J11.3J12.3 9K3aMeH
J12.4 J12.2
J12.1J13.4 J13.6
JI3.1JI3.2
1.17 MHorocnoiinble (ri1ry0ookue) HeHpOHHBIE CeTH U UX JI1.2 J11.4 Kypcosas
pasHoBuaHOCTH. /Cp/ JI1.1 J11.5 pabora,
JI1.6 JI1.9 9K3aMeH
JI1.10 JI1.7
JI1.3]12.4 J12.2
JI2.1J13.4 J13.6
JI3.1JI3.2

1.18 Bunpb! HelipoHHbIX ceTeid. [lonHOCBSI3HBIE
HelpoHHbIe ceTu. [IpuMeHeHre TTOTHOCBSI3HBIX
HEHPOHHBIX CeTEH B 3a/la4ax KIacCU(PHUKALIUU U B
3a7a4ax perpeccu.

/Tema/

1.19 Buzpl HelipoHHBIX ceTeil. [T0NHOCBS3HBIC JI1.8 JI1.1 KypcoBas
HelipoHHble ceTu. [IpuMeHeHne MoTHOCBSI3HBIX JIT.5 JI1.9 pabora,
HEHPOHHBIX CeTel B 3a/1auax KjIacCUPHKaLUU U B JI1.10 JI1.11 3K3aMEH
3agavax perpeccur. KoHcnekr jgekuuu B HOyTOyKe JI1.7 J11.3J12.3
"4 TlomHOCBSI3HBIE HEUPOHHBIE CETH TPSIMOTO J12.4 J12.2
pactpoctpaneHus’” /Jlex/ JI2.1J13.4 J13.6

J3.7

1.20 Buzpl HelipoHHBIX ceTeid. [10HOCBSI3HBIC JI1.4 J11.8 Kypcosas
HelipoHHble ceTu. [IpuMeHeHne MOTHOCBSI3HBIX JIT.1J11.5 pabora,
HEHPOHHBIX CeTeH B 3a/1a4ax KJIacCUPHKALUU U B JI1.9 JI1.10 JK3aMeH
3ajayax perpeccuu. BeimoaHuTh HOyTOYK "4 JI.11 JI11.7
[TonmHOCBSI3HBIE HEHPOHHBIE CETH MPSMOTO JI1.3J12.3 J12.4
pacmpoctpanenus’” /TIp/ J12.2 J12.1J13.4

JI3.1J13.2
JI3.7J13.9

1.21 Buzp! HelipoHHBIX ceTeid. [ToHOCBS3HBIC JI1.4 J11.8 Kypcosas
HelpoHHbIe ceTh. [IprMeHeHne MoTHOCBA3HBIX JIT.1JI1.5 pabora,
HEHPOHHBIX CeTel B 3a/1a4ax KjIacCUPHKALUU U B JI1.9 J11.10 3K3aMEH
3aauax perpeccud. MeToanuecKue yKka3aHus B JIt.11 1.7
HOoyTOYKe "4  TlomHOCBSI3HBIC HEHPOHHBIC CETH JI1.3J12.3 J12.4
npsiMoro pacrpocrpanenus'. /J1a6/ J12.2 J12.1J13.4

JI3.6 J13.1
J3.2

1.22 Bungr veltponnsix ceteil. [lonHocBs3HBIE JI1.4 J11.1 Kypcosas
HelipoHHble ceTH. [IpuMeHeHre OTHOCBI3HBIX JI1.5 J11.9 pabora,
HEHPOHHBIX ceTel B 3a/1a4ax KjIacCU(UKaluy U B JI1.10 JI1.11 3K3aMEH
3amavax perpeccun. OTBETUTh HA  BOIPOCHI JI1.7 JI1.3J12.3
HOyTOYKa "4  TlomHOCBSI3HBIC HEHPOHHBIC CETH J12.4 J12.2
npsmoro pacnpocrpanenus” /Cp/ J12.1J13.4 J13.6

JI3.1J13.2

1.23 Macmrabupyemoe 00ydeHHe HeHPOHHBIX CETEH.

OmunbKH, CBSI3aHHBIE C XapaKTePUCTUKAMH
obyuaromeit BbIOopku. OrieHKa KadecTBa
oOyueHHOI HelfpoHHoH cetn. [lepeobydenne.
Henoobyuenue. CriocoOb1 60pbOBI ¢
nepeo0y4eHUEM.

/Tema/




1.24 Macmrabupyemoe 00ydeHre HeHpOHHBIX CeTel. JI1.4 J11.8 Kypcosas
OumnOKH, CBSI3aHHBIC C XapaKTEPUCTHKAME JIT.1 JI1.5 pabora,
obyyaromieit BeIOOpKU. OlleHKa KauecTBa JI1.6 J11.9 JK3aMeH
o0y4yeHHOW HelpoHHOIt ceTH. [TepeobyueHme. JI1.10 JI1.11
Henoobyuenue. CriocoOb1 60pb0BI ¢ JI1.7 J11.3J12.3
nepeoOydenueM. KoHcnekT jgekunu B HOyTOyke JI2.4 J12.2J13.3
"5 Jlexmua OueHka KauecTBa 00y4eHUs JI3.4 JI3.5
He#ponHoi cetu" /Jlex/ JI3.8 JI3.1

JI3.2J13.9

1.25 Macmrabupyemoe 00ydeHHe HeHPOHHBIX CeTeH. JI1.4 J11.8 Kypcosas
OwmnOKH, CBSI3aHHBIE C XapaKTEPUCTUKAMU JIT.1 JI1.5 pabora,
oOyuatoieit Boioopku. OleHKa KauecTBa JI1.6 J11.9 JK3aMECH
o0yueHHOI HelipoHHoH ceth. [lepeoOydeHue. JIT.10 JI1.11
HenooOy4uenne. CriocoObr 60psOBI ¢ JI1.7 JI1.3J12.3
nepeoOydeHreM. BEImonmHUTh HOYTOYK "S5 J12.4712.2
Jlexmmst_OneHka KadecTBa 00y4eHHs HEHPOHHOM JI2.1J13.3 J13.4
ceru" /TIp/ JI3.5J13.8

1.26 Macmrabupyemoe 00ydeHHe HeHPOHHBIX CeTeH. JI1.4 J11.8 Kypcosas
OwmnbKH, CBSI3aHHBIE C XapaKTEPUCTUKAMH JI1.1 J11.5 pabora,
obyuaromeit Beroopku. OreHKa KauecTBa JI1.6 J11.9 3K3aMEH
o0y4yeHHOW HelpoHHO#t ceTH. [TepeobyueHue. JIT.10 JI1.11
Henoobyuenue. CriocoOb1 60pbOBI ¢ JI1.7 J11.3J12.3
nepeoOy4yeHueM. MeTonuecKue yKa3aHus 1o J12.4 J12.2
BBITIOJTHEHHUIO J1a0 pal B HOyTOyke "S JI2.1J13.3 JI3.8
Jlexnus Ouenka kayecTBa 00yueHUs] HEHPOHHOU JI3.1J13.2
cetu" /JIa6/ JI3.9

1.27 Macmrabupyemoe 00ydeHre HeHpOHHBIX CeTeH. JI1.4 J11.8 Kypcosas
OmnOKy, CBI3aHHbIE C XapaKTePUCTHKAMH JIT.1 JI1.5 pabora,
oOyuaromieit BeIoopku. OmeHka KauecTBa JI1.6 JI1.9 9K3aMeH
o0y4yeHHOW HelipoHHO#t ceTH. [TepeoOyueHue. JI1.10 JI1.11
Henoobyuenue. CriocoOb1 60pbOBI ¢ JI1.7 J11.3J12.4
nepeoOydenueM. OTBETUTH Ha BONPOCHI HOYTOYKa JI2.2 J12.1J13.3
"S  Jlexmus_OueHka KayecTBa 00OydeHUS JI3.4 JI3.5
He#ponHoi cetu" /Cp/ JI3.8 JI3.1

J13.2J13.9

1.28 Ceeprounblie HelpoHHbIe ceTh. CIIOM CBEPTOYHBIX
HEUPOHHBIX ceTell u nx Ha3HaueHue. [Ipumenenne
CBEPTOYHBIX HEHMPOHHBIX ceTell K 00paboTke
n3zobpaxenuit. /Tema/

1.29 CaepTouHble HeMpoHHBIEC ceTU. CIIOM CBEPTOYHBIX JI1.4 J11.8 Kypcopas
HEUpPOHHBIX ceTell U nX Ha3HaueHue. [Ipumenenne JIT.1 JI1.5 pabora,
CBEPTOYHBIX HEMPOHHBIX ceTell kK 00paboTke JI1.6 JI1.9 3K3aMEH
n300paxeHuil. KOHCIIEKT JISKIMU B HOYTOYKe JIT.10 JI1.11
"6_0 Jlexuus_Cseprounsie HC (1)" /Jlex/ JI1.7 J11.3J12.3

J12.4J12.2
J2.1J13.3 J13.4
JI3.8 JI3.1

JI3.2J13.9




1.30 Ceeprounble HelipoHHbIE ceTU. CIIOU CBEPTOYHBIX JI1.8 JI1.1 Kypcosas
HEUPOHHBIX ceTell n X Ha3HaueHue. [[pumenenne JI1.5 JI1.6 pabora,
CBEPTOYHBIX HEHMPOHHBIX ceTell K 00paboTke JI1.9 J11.10 JK3aMeH
n300paxxeHni. BRINOIHUTH HOYTOYK JIT.11 J11.7
"6_0 Jlexuus_Cseprounsie HC (1)" /TIp/ JI1.3712.3 J12.4

JI2.2 J12.1J13.3
JI3.4 J13.8
JI3.1J13.2

J3.9

1.31 Ceeprounblie HelpoHHbIe ceTh. CIIOM CBEPTOYHBIX JI1.1 J11.5 Kypcosas
HEUPOHHBIX ceTell u nx Ha3HaueHue. [Ipumenenne JI1.6 JI1.9 pabora,
CBEPTOYHBIX HEHMPOHHBIX ceTell K 00paboTke JIT.10 JI1.11 JK3aMeH
n3o00paxeHuil. MeTonn4eckue ykasaHus 1o JI1.7 J11.3J12.3
BBITIOJTHEHHUIO paOOTHI B HOYTOYyKe J12.4 J12.2
"6_0_Jlexmusa_Cseprounsie HC (1)" /J1a6/ J12.1J13.3J13.4

JI3.8 J13.1
J13.2J13.9

1.32 CaeprouHble HelpoHHbIe ceTu. ClIoU CBEPTOYHBIX JI1.4 J11.8 Kypcosas
HEHUpPOHHBIX ceTell U nX Ha3HaueHue. [Ipumenenne JIT.1 JI1.5 pabora,
CBEPTOYHBIX HEHPOHHBIX ceTell kK 00paboTke JI1.6 J11.9 JK3aMeH
n3o0paxeHuil. OTBETUTH Ha BOIIPOCHI HOYTOYyKa JI1.10 JI1.11
"6_0 Jlexusi_Cseprounsie HC (1)" /Cp/ JI1.7 J11.3J12.3

J12.4712.2
J2.1J13.3J13.4
JI3.8 JI3.1
JI3.2J13.9

1.33 ABTOKOAMPOBIIMKY. [IprMeHeHHE
ABTOKOIMPOBIIMKOB B 3aa4e yIaJeHUs OIymMa Ha
N300paKECHUSX H BBISBICHNS aHOMAJIHH B
nocnenoBarenpbHoCcTaX.  /Tema/

1.34 ABTOoKOAMPOBIIKKY. [IprMeHeHHE JI1.4 J11.8 Kypcosas
AaBTOKOJMPOBIINKOB B 337a4e yaJIeHHs IIyMa Ha JIT.1 JI1.5 pabora,
M300paXKCHUAX U BBISBICHUS aHOMAJIWii B JI1.9 J11.10 9K3aMeH
nocnenoBaTeabHocTAX. KoHcnekT neknuuu B JI.11 JI11.7
HoyTOyke "7_0_ Jlexuus AutoKod Nina" /JIex/ J1.3J12.3J12.4

JI2.2 J12.1J13.3
J13.4 J13.8
JI3.1J13.2

J3.9

1.35 AtokoaupoBiuku. [IpumeHenne JI1.8 JI1.1 Kypcosas
AaBTOKOJMPOBIIVKOB B 33Ja4e ylaJdeHHs IIyMa Ha JIT.5 JI1.9 pabora,
n300paXCHUSAX U BBISBICHUS] aHOMAJINii B JI1.10 JI1.11 JK3aMEH
MOCJIE0BATENILHOCTAX. BBITIOMTHUTD HOYTOYK JI1.7 JI1.3J12.3
"7 0 Jlexmus_AutoKod Nina" /TIp/ J12.4 J12.2

J12.1J13.3 J13.4
JI3.8 JI3.1
JI3.2J13.9

1.36 ABTokoaupoBuuKy. [IpumeHeHHE JI1.4 J11.8 Kypcosas
aBTOKOJUPOBILUKOB B 33/1aue yAAJICHU 1IyMa Ha JI1.1 JI1.5 pabora,
n300paXEHUAX U BBISBICHUS aHOMAIINii B JI1.6 JI1.9 3K3aMEH
MOCTIeIOBATENIEHOCTAX. MeTonn4ecKie yKa3aHus 1o JI1.10 JI1.11
BBITIOJTHCHHUIO pa0OThI B HOYTOYKE JI1.7 J11.3J12.3
"7 0 Jlexuus_AutoKod Nina" /JIa6/ J12.4J12.2

J2.1J13.3J13.4
JI3.5J13.8
JI3.1J13.2

JI3.9




1.37 ABTokoaupoBIIKKY. [IpMeHeHne JI1.8 JI1.1 Kypcosas
ABTOKO/IMPOBIIMKOB B 3aa4e yIaJeHUs OIyma Ha JI1.5 J11.6 pabora,
n300paKCHUAX U BBISBICHUS] aHOMAJIUil B JI1.9 J11.10 9K3aMeH
nocjenoBaTebHOCTSIX. OTBETUTH HA BOIIPOCHI JIT.11 J11.7
HoyTOyka "7_0_ Jlexuust AutoKod Nina" /Cp/ J1.3J12.3J12.4

JI2.2 J12.1J13.3
JI3.4 J13.5
JI3.8 JI3.1
JI3.2J13.9

1.38 BapuaiuoHHbie aBTOKOANPOBINUKH. [IpuMeHeHne
BapUALMOHHBIX ABTOKOJANPOBIIMKOB K T'€HEpaluy
HOBBIX H300paxkenuid. /Tema/

1.39 BapuanonHbeie aBTOKOAMPOBINKKH. [IpuMeHeHne JI1.8 JI1.1 Kypcosas
BapHAIMOHHBIX aBTOKOAUPOBIIUKOB K T'€HEpaIIH JI1.5 JI1.6 pabora,
HOBBIX M300pakeHnid. KOHCIEeKT ekuuu B JI1.9 J11.10 JK3aMeH
HOyTOYKe "9 BapualioHHBIH aBTOKOAUPOBILHUK". JI.11 JI11.7
/JTex/ JI1.3J12.3 J12.4

JI12.2 J12.1J13.3
JI3.4 J13.5
JI3.8 JI3.1
J13.2J13.9

1.40 Bapuanuonnsie aBTokoqupoBIIMKY. [IpuMenenne JIT.8 JI1.1 Kypcosas
BapHUAlMOHHBIX aBTOKOAWPOBIINKOB K T€HEpaIN JIL.5 J11.9 pabora,
HOBBIX H300paskeHniH. OOCYUTh CTAaThIO O JI1.10 JI1.11 3K3aMEH
BapHUAIIMOHHBIX aBTOKOAUPOBITIKAX: JI1.7 JI1.3J12.3
"3 BapuaruoHHBIH J12.4 J12.2
aBTokonupoBinuk1312.6114v11". /Tlp/ JI2.1J13.3 J13.4

JI3.8 JI3.1
JI3.2J13.9

141 Bapuanyonnsie aBTOKOAUPOBIIMKY. [IpumeneHne JI1.8 JI1.1 Kypcosas
BapUalMOHHBIX aBTOKOJNPOBIIMKOB K T€HEpAIIUH JI1.5 J11.6 pabora,
HOBBIX M300pakeHuiH. OTBETUTH Ha BOIPOCHI JI1.9 JI1.10 9K3aMeH
HOyTOYKa "9 BapuanmoHHBIH aBTOKOAUPOBIIHUK" JIT.11 J11.7
/Cp/ J1.3J12.3J12.4

JI12.2 J12.1J13.3
JI3.4J13.5
JI3.8 JI3.1
J13.2J13.9

1.42 Bupl HelpoHHBIX ceTei. [ eHepaTuBHO-
cocTs3aTenbHbIe HeliporHbie ceTu. [IpeobpazoBanue
nu3o0paxenus B Hopoe n3odpaxenue (PicToPic).

IMpumeps! ux npumenenus. /Tema/

1.43 Bungr veliponnsix ceteil. I'enepaTuBHO- JI1.4 J11.8 Kypcopas
cocTs3aTenbHbIe HelipoHHbIe ceTu. [Ipeobpa3oBanue JI1.1 JI1.5 pabora,
n3o0paxenus B Hopoe n3oopaxkenue (PicToPic). JI1.6 J11.9 3K3aMEH
[Ipumeps! nx nmpumenenuns. KoHCIIEKT TeKyn B JIT.10 JI1.11
HOyTOYyKe "8  Gan" /Jlex/ JI1.7 J11.3J12.3

J12.47J12.2
J2.1J13.3 J13.4
JI3.5J13.8
JI3.1J13.2

J3.9




1.44 Bune! HelipoHHbIX ceTell. I'eHepaTuBHO- JI1.4 J11.8 Kypcosas
cocTs3arenbHbIe HelipoHHbie ceTu. [IpeoOpazoBanue JIT.1 JI1.5 pabora,
u3o0paxenus B Hopoe m3oopaxenue (PicToPic). JI1.6 J11.9 JK3aMeH
IMpumeps! ux npumeneHus. OOCYANTH CTATbU: JI1.10 JI1.11
"6 GAN&b1 1406.2661v1", JI1.7 J11.3J12.3
"7 Wzobpaxenue B m3obpakenue 1611.07004v3" JI2.4 J12.2
Mp/ J12.1J13.3 J13.4

JI3.5 J13.8
JI3.1J13.2
JI3.9

1.45 Bunp! HelipoHHBIX ceTeil. ['eHepaTHBHO- JI1.4 J11.8 Kypcosas
cocTs3aTeabHble HelipoHHbIe ceTu. [Ipeobpa3oBanue JI1.1 J11.5 pabora,
n3o0paxenus B Hopoe uzoopaxkenue (PicToPic). JI1.6 J11.9 JK3aMeH
[IpuMeps! nX npuMeHEeHUs. MeTonn4YecKie yKa3aHus JI1.10 JI1.11
TO BBITTOJTHEHHIO PaOoThl B HOYTOYKe "8 Gan" /J1ad/ JI1.7 JI1.3J12.3

J12.4J12.2
J12.1J13.3 J13.4
JI3.5 J13.8
JI3.1J13.2
J13.9

1.46 Buzp! HelipoHHBIX ceTeil. ['eHepaTuBHO- JI1.4 J11.8 Kypcosas
cocTs3aresbHble HelipoHHble ceTh. [Ipeobpa3oBanue JIL.1J11.5 pabora,
n3o0paxenus B HoBoe uzobpakenue (PicToPic). JI1.6 J11.9 JK3aMeH
[Ipumeps! nx npumenenust. OTBETHTH Ha BOIIPOCHI JIT.10 JI1.11
HOyTOyKa "8 Gan" /Cp/ JI1.7 J11.3J12.3

J12.4 J12.2
JI2.1J13.3 J13.4
JI3.5 J13.8
JI3.1J13.2
JI13.9

1.47 Bunp! HelipoHHBIX ceTeil. PekyppeHTHbIC
HelpoHHbIe ceTh. [IpuMenenne peKyppeHTHBIX
HEUPOHHBIX ceTell K MPAaKTUYECKUM 3a7ayaMm.

/Tema/

1.48 Bunp! HelipoHHBIX ceTeil. PekyppeHTHbIe HelipOHHbBIC JI1.4 J11.8 Kypcosas
ceTu. [IpuMeHeHne pekyppeHTHBIX HEHPOHHBIX ceTei JIT.1 JI1.5 pabora,
K MPaKTHYECKUM 3a7a4aM. KOHCIEeKT JeKuuu B JI1.6 J11.9 JK3aMeH
HOYTOYKE JI1.10 JI1.11
"9 Jlexuusi_PexyppeHTHbIC HeHpoHHBIC ceTH" / JI1.7 JI1.3J12.3
Jlex/ J12.4J12.2

J12.1J13.3 J13.4
JI3.5 JI3.8
JI3.1J13.2

JI3.9

1.49 Bunp! HelipoHHBIX ceTell. PekyppeHTHBIE HEHPOHHBIE JI1.4 J11.8 Kypcosas
cetu. [IpumMeHeHne peKyppeHTHBIX HEUPOHHBIX CeTe JIT.1 JI1.5 pabora,
K MPaKTHYECKUM 3a]a4aM. BEITOTHUTE HOYTOYK JI1.6 JI1.9 9K3aMeH
"9 Jlexuus_PexyppeHTHbIe HeHpoOHHBIC ceTH" / JI1.10 JI1.11
Ip/ JI1.7 J11.3J12.3

J12.4 J12.2

JI2.1J13.4 JI3.5
JI3.1J13.2

JI13.9




1.50 Bune! HelipoHHBIX ceTell. PekyppeHTHBIE HEHPOHHBIE JI1.4 J11.8 Kypcosas
cetu. [IprMeHeHne peKyppeHTHBIX HEHPOHHBIX CeTei JIT.1 JI1.5 pabora,
K MMPaKTHYECKNM 3a7aduaM. MeToandeckie yKa3aHus JI1.6 JI1.9 9K3aMeH
TI0 BHIIIOJTHEHHIO PAOOTHI B HOYTOYKe JI1.10 JI1.11
"9 Jlexuusi PexyppeHTHbIE HelpoHHBIE ceTH" / JI1.7 J11.3J12.3
Jla6/ J12.4J12.2

J12.1J13.3 J13.4
JI3.8 JI3.1
JI3.2J13.9

1.51 Bunp! HelipoHHBIX ceTeil. PekyppeHTHbIe HelipOHHbBIC JI1.4 J11.8 Kypcosas
ceTu. [IpuMeHeHue pekyppeHTHBIX HEHPOHHBIX ceTel JIT.1 JI1.5 pabora,
K MPaKTHYECKUM 3a1a4aM. OTBETUTh Ha BOIPOCHI JI1.6 J11.9 JK3aMeH
HOyTOYyKa JIT.10 JI1.11
"9 Jlexuus PexyppeHTHbIe HeipoHHBIE ceTn" / JI1.7 JI1.3J12.3
Cp/ J12.4J12.2

J12.1J13.3 J13.4
JI3.8 JI3.1
JI3.2J13.9

1.52 [IporpammupoBaHue riry0OKMX HEHPOHHBIX CeTel Ha
s3pike Python ¢ ucnonp3oBanneM OHOIHOTEK
TensorFlow, Keras B cpene Google Colab
/Tema/

1.53 TIporpamMmmMupoBaHue TTyOOKHX HEUPOHHBIX CeTei Ha JI1.4 J11.8 KypcoBas
s3p1ke Python ¢ ncnone3oBaHueM OUOIHOTEK JI1.1 J11.5 pabora,
TensorFlow, Keras B cpene Google Colab /Jlex/ JI1.6 J11.9 JK3aMeH

JI1.10 JI1.11
JI1.7 J11.3]12.4
JI2.2 J12.1J13.3

JI3.4 J13.5
JI3.8 JI3.1
JI3.2J13.9

1.54 TIporpamMmMupoBaHue TyOOKHX HEHUPOHHBIX CeTeH Ha JI1.4 J11.8 Kypcosas
s3bp1ke Python ¢ ncnone3oBanueM OMOIHOTEK JI1.1 J11.5 pabora,
TensorFlow, Keras B cpene Google Colab /ITp/ JI1.6 JI1.9 9K3aMeH

JI1.10 JI1.11
JI1.7 J11.3J12.3
J12.4J12.2
J12.1J13.3 J13.4
JI3.6 JI3.8
JI3.1J13.2
JI3.9

1.55 [IporpammupoBaHue riry0OKMX HEHPOHHBIX CeTeil Ha JI1.2 J11.4 Kypcosas
s3b1ke Python ¢ ncrnone3oBanueM OUOIHOTEK JI1.8 JI1.1 pa0ora,
TensorFlow, Keras B cpene Google Colab /Cp/ JI1.5 J11.6 JK3aMeH

JI1.9 J11.10

JI1.11 JI1.7
J1.3]12.3 J12.4
JI2.2 J12.1J13.3

JI3.4 J13.5

JI3.8 JI3.1

JI3.2J13.9
1.56 CnoXHbIe MOJICTTH HA OCHOBE HEHPOHHBIX CETCH.

Camoopranumzyronmecst HC. Cers ResNet. Cets U-

Net. /Tema/




1.57

CrnoXHbIE MOJIETI HA OCHOBE HEHPOHHBIX CETEH.
Camoopranmzyromuecst HC. Cetrs ResNet. Cets U-
Net. /JIex/

J11.4 J11.8
JI1.1JI11.5
JI1.6 JI1.9
JI1.10 JI1.11
JI1.7 JI1.3J12.3
J12.4J12.2
JI2.1J13.3 JI3.4
JI3.5J13.8
J13.1J13.2
J3.9

Kypcosas
pabora,
9K3aMeH

1.58

CroxHbIe MOJIEIM HA OCHOBE HEMPOHHBIX CETEH.
Camoopranusytomnuecss HC. Cerb ResNet. Cets U-
Net. /TIp/

J11.4 J11.8
JI1.1 J11.5
JI1.6 JI1.9
JI1.10 JI1.11
JI1.7 JI1.3J12.3
J12.4J12.2
JI2.1J13.3 J13.4
JI3.5 J13.8
JI3.1J13.2
J3.9

Kypcosas
pabora,
JK3aMeH

1.59

CnoXHbIE MOJIETI HA OCHOBE HEHPOHHBIX CETEH.
Camoopranusyrongecs HC. Cers ResNet. Cers U-
Net. /Cp/

JI1.4 J11.8
JI1.1J11.5
JI1.6 JI1.9
JI1.10 JI1.11
JI1.7 JI1.3J12.3
J12.4J12.2
JI2.1J13.3 J13.4
JI3.5J13.8
JI3.1J13.2
J3.9

Kypcosas
pabora,
9K3aMeH

1.60

DBOTIONHOHHOE TIPOrPAMMHUPOBAHHE.
I'eHeTHYECKHE ANTOPUTMBI.
/Tema/

1.61

DBOIIOIMOHHOE TPOrPaMMHPOBAHHE.
I'enernyeckue anroputmsl. /Jlex/

J11.4 J11.8
JI1.1 J11.5
JI1.6 JI1.9
JI1.10 JI1.11
JI1.7 JI1.3J12.3
J12.4J12.2
JI2.1J13.3 J13.4
JI3.5J13.8
JI3.1J13.2
J3.9

Kypcosas
pabora,
9K3aMeH

1.62

OBOIIOIMOHHOE TIPOrPaMMHpPOBaHHUE.
I'enernueckue anroputmsl. /IIp/

J11.4 J11.8
JI1.1J11.5
JI1.6 JI1.9
JI1.10 JI1.11
JI1.7 JI1.3J12.3
J12.4J12.2
JI2.1J13.3 J13.4
JI3.5J13.8
JI3.1J13.2
J3.9

Kypcosas
pabora,
9K3aMeH




1.63

DBOIIONMOHHOE IPOrPAMMHPOBAHUE.
I'enetnueckue anroputmsl. /Cp/

39

J11.4 J11.8
JI1.1JI11.5
JI1.6 JI1.9
JI1.10 JI1.11
JI1.7 JI1.3J12.3
J12.4J12.2
JI2.1J13.3 JI3.4
JI3.5J13.8
J13.1J13.2
J3.9

Kypcosas
pabora,
9K3aMeH

1.64

Konkypentasie HC. Mexanusm Buumanus B HC.

Tpanchopmepsl. KancynbHble HEHPOHHBIE CETH.
/Tema/

1.65

Konkypentasie HC. Mexanusm Buumanus B HC.

Tpanchopmepsl. KancynsHble HEHpOHHBIE CETH.
/JTex/

JI1.4 J11.8
JI1.1 J11.5
JI1.6 JI1.9
JI1.10 JIL.11
JI1.7 J11.3J12.3
J12.4J12.2
JI2.1J13.3 JI3.4
JI3.5 J13.8
JI3.1J13.2
J3.9

Kypcosas
pabora,
9K3aMeH

1.66

Konkypentasie HC. Mexanusm Baumanus B HC.

Tpanchopmepsl. KancynbHsle HEHPOHHBIE CETH.
Mp/

JI1.2 J11.8
JI1.1JI11.5
JI1.6 JI1.9
JI1.10 JI1.11
JI1.7 J11.3J12.3
J12.4J12.2
JI2.1J13.3 J13.4
JI3.5J13.8
J13.1J13.2
J3.9

Kypcosas
pabora,
9K3aMeH

1.67

Konkypentasie HC. Mexanusm Buumanus B HC.

Tpanchopmepsl. KancynbHble HEHPOHHBIE CETH.
/J1a6/

JI1.2J11.4
JI1.8 JI1.1
JI1.5 JI1.6
JI1.9 J11.10
JI1.11 JI11.7
JI1.3J12.3 JI2.4
J12.2 J12.1J13.3
JI3.4 J13.5
JI3.8 J13.1
J13.2J13.9

Kypcosas
pabora,
9K3aMeH

1.68

Konkypentabie HC. Mexanusm Baumanus B HC.

Tpanchopmepsl. KancynbHble HEfpOHHBIE CETH.
/Cp/

J11.4 J11.8
JI1.1J11.5
JI1.6 JI1.9
JI1.10 JI1.11
JI1.7 JI1.3J12.3
J12.4J12.2
JI2.1J13.3 J13.4
JI3.5J13.8
JI3.1J13.2
J3.9

Kypcosas
pabora,
9K3aMeH

1.69

AncamO6iin HelipoHHBIX cetell  /Tema/




1.70

AncamOin HelipOHHBIX ceteit /Jlex/

J11.4 J11.8
JI1.1JI11.5
JI1.6 J11.9
JI1.10 JI1.11
JI1.7 JI1.3J12.3
J12.4J12.2
JI2.1J13.3 JI3.4
JI3.5J13.8
J13.1J13.2
J3.9

Kypcosas
pabora,
9K3aMeH

171

AncaM6u HelipoHHBbIX ceteit /TIp/

JI1.4 J11.8
JI1.1 JI1.5
JI1.6 JI1.9
JI1.10 JI1.11
JI1.7 JI1.3J12.3
J12.4J12.2
JI2.1J13.3 J13.4
JI3.5 J13.8
JI3.1J13.2
J3.9

Kypcosas
pabora,
JK3aMeH

1.72

Amncambnu HeifpoHHBIX cetelt /Cp/

JI1.4 J11.8
JI1.1J11.5
JI1.6 JI1.9
JI1.10 JIL.11
JI1.7 JI1.3J12.3
J12.4J12.2
JI2.1J13.3 J13.4
JI3.5J13.8
JI3.1J13.2
J3.9

Kypcosas
pabora,
9K3aMeH

Paznen 2. Paznen 2. KypcoBasi padora

2.1

Brinonuenue kypcoBoit padors! /Tema/

2.2

BoinonHenne KypcoBoit paboTsl (Tema
OIPEACISICTCS] HA OCHOBE KEHCOB MHYCTPHATIbHBIX
MIApTHEPOB)

/KTIKP/

11,7

JI1.8 JI1.1
JI1.5 J11.9
JI1.10 JI1.7
JI1.3J12.3 J12.4
J12.2 J12.1J13.3
J13.4 J13.8
J13.1J13.2
JI3.10

KypcoBas
pabora,
9K3aMeH

2.3

3ammra KypcoBoi padotsl /UKP/

0,3

JI1.8 JI1.1
JI1.5 J11.9
JI1.10 JI1.7
JI1.3]12.3 J12.4
J12.2 J12.1J13.3
J13.4 J13.8
JI3.1J13.2
JI13.9J13.10

Kypcosas
pabora,
9K3aMeH

Pa3snen 3. Dx3amen

3.1

Ox3amed /Tema/




3.2 IMoaroroBka k sK3aMeHy /JK3aMeH/ 6 35,35 JI1.8 JI1.1 JI1.5 Kypcosas
JI1.9 J11.10 pabora,
JI1.11 JI1.7 JK3aMeH
JI1.3]12.3 J12.4
J12.2 J12.1J13.4
JI3.8 JI3.1 J13.2
J13.9
3.3 Koncynpranus nepen sx3amenoM /Kuc/ 6 2 JI1.1 JI1.5 J11.9 Kypcosas
JI1.10 JI1.7 pabora,
JI1.3712.3 J12.4 JK3aMEH
J12.2 J12.1J13.4
JI3.8 J13.1 J13.2
3.4 Cnaua sk3amena /UKP/ 6 0,35 JI1.8 JI1.1 JI1.5 Kypcosas
JI1.9 J11.10 pabora,
JI1.7 J11.3J12.3 JK3aMEH
J12.4J12.2
J12.1J13.4 JI3.8
JI3.1 J13.2 J13.9

5. OHEHOYHBIE MATEPUAJIBI 1O JUCIUIIVIMHE (MO Y JI1O)

OrieHOYHbIC MaTepHalibl MPUBEACHBI B PHIOKEHUH K paboyeil mporpaMme TUCHUILIHHBI (CM. TOKyMeHT "OLeHOYHbIC MaTepHalIbl 10
nmucuuiuinHe "MckyccTBeHHbIE HEHPOHHBIE CETH U TITy0oKoe o0ydyeHue")

6. YYHEBHO-METO/JUYECKOE 1 THO®OPMAIIMOHHOE OBECHEYEHHUE JUCIUIIJIMHBI (MOY JIS)

6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHoBHas1 JIUTepaTypa

Ne ABTOpBI, COCTaBUTENH 3arnaBue WznarensctBo, | KomumuectBo/
ron HazBaHue DbC
JI1.1 |Llyxanosa H.W. IIporpamMmmupoBaHue riay0OKHX HEHPOHHBIX CETEil Ha SI3bIKE Pszans: KYPC, |,

Python: y4e0. mocobue : YaeObHoe mocobue 2022, https://elib.rsre
u.ru/ebs/downl
0ad/3187

JI1.2 |Lyxanosa H.W. TIporpamMmMupoBaHue riIy0OKHX HEHPOHHBIX CETEH Ha A3bIKE Pszans: KYPC, |,

Python: yue6. mocobue : YuebHoe mocodue 2023, https://elib.rsre
u.ru/ebs/downl
0ad/3639

JI1.3 |LlykxanoBa H.I., TexHomorus pa3paboTKu IKCIEPTHBIX cHcTeM Ha si3bike Visual |Ps3ans: KYPC, |,

Maiikos K. A. Prolog 7.5: y4e6. ocobue : YuebHoe mocobue 2023, https://elib.rsre
u.ru/ebs/downl
0ad/3641

JI1.4 |ykanosa H.I., Teopust ¥ mpakTHKa JIOTHYECKOTr0 IpOrpaMMHUpoBaHust Ha si3bike ([M.: ['opsuas 978-5-9912-

Jmutpuesa T.A. Visual Prolog 7 : yue6. mocobue [yis By30B JUHUA - 0194-0, 1

Tenexom, 2011,
231c.
JI1.5 |llykanosa H.H. TIpuMeHeHre HEHPOHHBIX CETEH K PEIICHUIO TPAKTUYCCKUX Mocksa: KVPC, [978-5-907535-

3a1a4 00paboTKU N300paskeHUI U CTPYKTYPUPOBAHHBIX JaHHBIX
: yue0. mocobue

2022, 256c.

60-2, 1




Ne ABTOpEBI, COCTaBHTEIHN 3arnaBue UsnarenscrBo, | Komuuectso/
roJ HazBanue JbC
JI1.6 [llykanora H.H., TexHomorus pa3paboTKH SKCIEPTHBIX CHCTEM Ha SI3BIKE M.: KYPC, 2017,[978-5-906923-
Maiikos K. A. VISUAL PROLOG 7.5 : yue6. nocobue 248c.; mpui. 40-0,1
JI1.7 |Lyxanosa H.H. O1CHOYHBIE ¥ METOINYCCKUE MATEPHAITBI 110 TUCIUILTUHE Psa3zansb: , 2022, |,
«VcKycCcTBEHHBIE HEHPOHHBIE CETH 1 TIYOOKOE 00YISHHUEY : https://elib.rsre
MeToauvecKue yKa3aHus u.ru/ebs/downl
0ad/3424
JI1.8 |Lykanosa H.W. O1eHOYHbIE ¥ METOIUUECKUE MATEPUAIIBI TI0 TUCLIUILTHHE Pszans: , 2022, |,
«[IpoeKTHPOBAHME IKCIEPTHBIX CUCTEMY : MeToInYeCKHe https://elib.rsre
yKa3aHUsI u.ru/ebs/downl
0ad/3460
JI1.9 |Uykanosa H.U. O1eHOYHBIE 1 METOIUYECKIE MaTePHAIIBI 110 TUCIIUILTIHHE Psazans: , 2023, |,
«OCHOBBI HCKYCCTBEHHBIX HEHPOHHBIX ceTei» : MeToanveckue https://elib.rsre
yKa3aHHs u.ru/ebs/downl
0ad/3873
JI1.10 [dyxanosa H.W. IIporpamMmmupoBanue riry0OKHX HEHPOHHBIX CETeil Ha SI3bIKE Mocksa: KYPC, [978-5-907352-
Python : yue0. mocobue 2021, 233c. 73-5,1
JI1.11 |Lyxanosa H.W. IIpumenenne HEMPOHHBIX CeTEH K PEIICHUIO IPAKTUIECKUX Pszans: KYPC, |,
3a/1a4 00pabOTKU N300paKEHUH U CTPYKTYPUPOBAHHBIX 2023, https://elib.rsre
JIAHHBIX: yueO. mocodue : YueOHOoe mocodue u.ru/ebs/downl
0ad/3638
6.1.2. JlonoJiHUTEIbHAS INTEPATYPA
Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | Komunuecro/
rox HasBanue DbC
JI2.1 |[Kocapes, B. C. HeiipoHHble ceTn B 9KOHOMHKE U (PUHAHCAX Mockaa: [leno, [978-5-85006-
2021, 118 c. 382-5,
https://www.ip
rbookshop.ru/
124077.html
JI2.2 |Lyxanosa H.H. MeTozbl ONITUMH3ALMKI: METO/I. YKa3. K J1ab. paboram u Pszans: , 2022, |,
YHpaXXHESHUSIM : MeTOIMIecKre yKa3aHus https://elib.rsre
u.ru/ebs/downl
0ad/3386
JI2.3 |Uykanosa H.W., Hetiponnsle ceTn v TeHETUYECKHE aNTOPUTMBI : METOA. yKa3. K |Ps3ans, 2011, 1
Jmutpuena T.A. 1a6. paboram 1,2 32c.
JI2.4 |Lyxanosa H.H. OHTonoruyecKas MoJIelib PeACTaBICHHS U OpraHU3aluu M.: l'opsuas 978-5-9912-
3HaHUH : y4e0. mocodue i By30B JIMHUS - 0454-5, 1
Tenexom, 2015,
272c.
6.1.3. Meroanueckue pa3zpadoTku
Ne ABTOpEBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | KommuectBo/

rog

HasBanue DbC




Ne | ABTOpHI, cocTaBUTENHN 3arnaBue WznarenscrBo, | Komuuecro/
rox HasBanue DbC

JI3.1 |Uyxanosa H.W., CucreMbl HCKYCCTBEHHOTO HHTEIIEeKTa. HeliporHbie cetn n Ps3ans: , 2020, |,
Jmutpuesa T.A. TeHETHYECKHE alrOPUTMBI: METOJI. yKa3. K j1ab. paboram 1, 2 : https://elib.rsre
MeroanuvecKue yKa3aHus u.ru/ebs/downl

0ad/2842

JI3.2 |Toctun A.M., EbumoB|MeTtonuueckue yka3aHus 0 BHIIIOIHEHHIO KYPCOBBIX Pa0boOT U PUIL PT'PTY, ,

AWM., OeukuH I'.B., |mpOEKTOB A1 CTYASHTOB, 00YYaIOLIMXCS 110 IPOrpaMMam 2025, 13 https://elib.rsre

Ilepenenxun J[.A.,

IIOATOTOBKH TOII-CIICTUAJIMCTOB B C(’pepe HCKYCCTBECHHOI'O

u.ru/ebs/downl

Xpynuues P.B. MHTEJUIEKTa : MeToqu4YecKre yKa3aHus 10 BBITIOJIHECHHIO 0ad/4135
KYPCOBBIX pabOT U MPOEKTOB JJIS CTYJCHTOB
JI3.3 |lykanosa H.U. CucTeMbl HCKYCCTBEHHOTO UHTEIUIeKTa. [ myOokue Heliponnble  |Pszans: , 2020, |,
cern Ha Python u Keras: Meton. ykas. k 1a6. pabotam 1 MpakT. https://elib.rsre
3aHATHSIM : MeTOIMYIeCKHE YKa3aHHs u.ru/ebs/downl
0ad/2843
JI3.4 |Opemixos B.H. WHrennexTyanbHbli aHaIU3 JaHHBIX @ Y4ueOHOe nocooue Pazans: PULL ,

PIPTY, 2017, [|https://elib.rsre
u.ru/ebs/downl
0ad/911

JI3.5 |Lykanosa H.W. Heiiponnsle cetu u reneTudeckue anroputmsl : Meronuueckue |Pszans: PULL ,
yKa3aHus PIPTY, 2011, [|https://elib.rsre
u.ru/ebs/downl
0ad/1054
JI3.6 |Bapckwuii A.b. HeiipoHHble ceTH:pacrio3HaBaHUE, yIIPaBICHHE, TPUHSATHE M.:®unancel 1 |978-5-279-
peteHui CTaTHUCTHUKA, 02757-6, 1

2007, 176c¢.

JI3.7 |llykanosa H.H., Jloruyeckoe nmporpammupoBanue Ha s3bike Visual Prolog : yue6. |M.: Topstuast 978-5-9912-
Jmurpuesa T.A. mocoOue JJisi By30B JINHHS- 0033-2, 1

Tenexom, 2008,

144c.

JI3.8 |Llykanosa H.W. DyYHKIMOHAIIBHOE U JIOTMYECKOE MPOrpaMMUPOBAHNE : Ps3ans, 2003, 1
Meroz.ykas. 32c.

JI3.9 |OpemkoB B.U. MeTtoap! 1 MOIENN MHTEUIEKTYaIbHOT O aHaJIN3a JaHHBIX B Ps3ans, 2013, 1
3a/1a4ax ympaBlieHUs B COIMATIBHBIX U SKOHOMHMYECKUX cucTemax [221c.
: AuccepTanus

JI3.10 |IlyxanoBa H.H. Pa3paboTka OHTONOTHH MPEeIMETHON 00JIACTH C UCMONIb30BaHKueM |Ps3ans: , 2020,

penakropa Protege 4: Meron. yka3. k nab. padoram 1,2, 3 :
MeTtoanueckne yka3aHus

’https://elib. rsre
u.ru/ebs/downl
0ad/3478

6.3 Ilepedyens NpPOrpaMMHOro odecrieyeHus H HHPOPMANHOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JHIIEH3HOHHOTO U CBOOOTHO PACIPOCTPAHSEMOr0 MPOrPaMMHOr0 odecreYeHusi, B TOM YHCJIe 0TeYeCTBEHHOro

MPOU3BOJCTBA
HaunmeHnoBanue Onucanmne

Pyton Csob6oanoe 10

ABC NET CsoOognoe ITO

Chrome CsoGoanoe ITO

OnepanuonHas cucreMa Windows

KOMMep‘IECKaH JIMIOCH3 WA

STDU Viewer

CsoOognoe ITO

PyCharm Community

Csobognoe ITO




7Zip-Manager Csob6oanoe 10

Microsoft SQL Server Microsoft Imagine: Homep noamucku 700102019, 6eccpouno
Anaconda3 CB00OOIHO pacnpoCTpaHsieMOe MPOrpaMMHOE 00ecTieueHHE MO TUIICH3UAM K
Google CB00OIHO pacrpocTpaHsIeMoe MPOrpaMMHOE 00eCTIeYeHNE MO THLIECH3UAMH
Pascal ABC CB00OOIHO pacnpocTpaHsieMoe MPOrpaMMHOE 00ecTieueHHE MO JINLIEH3UAMU
CYB/I Microsoft SQL Server 2016 JleMo-JTHIIEH3HS
Microsoft Office KomMmepueckast TuieH3ust
Protege CeobonHoe 1O
Gitlab — ommaiin-pernosuTtopuii mpoektos, cpema|Coboanoe 1O
aBTOMaTH3aLUK MPOLIECCOB cOopku u
pa3BePTHIBAHUS
Chrome Csob6oanoe 110
6.3.2 IlepeyeHb MHGOPMALMOHHBIX CHPABOYHBIX CHCTEM
6.3.2.1 [UudopmanmonHo-npaBosoii moptan 'APAHT.PVY http://www.garant.ru
6.3.2.2 |Cucrema KoncynsrantIlnoc http://www.consultant.ru
6.3.2.3 |CnpaBoynas mpaBoBas cucrema «Koucynerantllnoc» (moroBop o0 mHpopMmaimonHoi moanepxkke Nel342/455-100 or
28.10.2011 r.)
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI (MOAYJIST)
206-1 y4eOHO-aIMUHUCTPATHBHBIA KOpIyc. YueOHas aymuTopHsi Uil TPOBEICHUS 3aHATUA JIGKIIMOHHOTO U
CEMUHAPCKOT0 TUTIA, TPYIITIOBBIX U HHIWBUIYAIbHBIX KOHCYJIBTALUH, TEKYIIET0 KOHTPOJIS U IIPOMEXYTOUHOH aTTeCTallui
42 mecT,
1 IK:
1 HIT: Intel i7 6700
O3Y: 816
I3Y: 120Gb ssd + 500 I'6 (1 mT. mpenoxaBaTebCKHiA)
Tenesuzop: PHILIPS U7PEL4606H/60
nokyment-kamepa: AVER Media POB3 (AverVision 330)
nokyMeHT-kamepa: AverVisionF33 POE7D;
206-2 y4eOHO-aIMHHUCTPATHBHBIA KOPITYC. AyIUTOPUS JUIS CAMOCTOSITEIBHON padoTel 18 mecr,
Tenesuzop PHILIPS 46PFL3208T/60;
18 TIK ¢ BO3MOXXHOCTBIO TIOJIKITIOUCHHUS K ceTH «IHTepHET» 1 00eCIeYeHUeM JJOCTYIA B IEKTPOHHYIO HH(OPMAIMOHHO-
2 00pa3oBaTeNbHYIO Cpely:
LIT: AMD al0 7800
0O3V: 8 Gb
I13Y: 500-1000 Gb (18 mrt.)
206-2 yueOHO-aIMUHHUCTPATHBHBIM KOpryc. YueOHas ayauTopusi JUIS TPOBEICHHS 3aHATHH JICKIIMOHHOTO |
CEMHHAPCKOI'0o TUIIa, 'PYNIIOBBIX U HHAWBHUYAJIbHBIX KOHCyJ’IbTaLIHP’I, TEKYLIETO KOHTPOJIA U HpOMC)KyTO‘{HOﬁ aTTeCTaluu
18 mecr,
Tenesmzop PHILIPS 46PFL3208T/60;
3 18 TIK ¢ BO3MOXXHOCTBIO IOJKITIOUSHNUS K ceTH «/HTepHeT» u o0ecrieyeHneM JOCTYIa B IEKTPOHHYIO HH(OPMAIOHHO-
00pa3oBaTeNbHYIO CPeny:
LIT: AMD al0 7800
0O3VY: 8 Gb
I13Y:  500-1000 Gb (18 mT.)
206-3 y4eOHO-aIMUHHCTPATUBHBII KopIyc. YueOHas ayauTOpHs IS camOCTOsTeNbHOH padorel IIpoexrop: InFocus
LP640
31 TIK ¢ BO3MOXHOCTBIO TTOJKITIOUEHHS K ceTH «HTepHeT» U 00eCreueHreM TOCTYIa B dJICKTPOHHYIO WH()OPMAIIHOHHO -
4 00pa3oBaTeIbHYIO CPEy:
LIT: Intel 17 6700
0O3V:8T6
I13V: 120Gb ssd + 500 I'6 (31 1mit.)
206-3 y4cOHO-aIMUHUCTPATUBHBIM KOpHyc. YdeOHas aymauTopus JUIsl TPOBEACHHUS MPAKTUYCCKUN 3aHATHH,
naboparopHbix pabdot [Ipoekrop: InFocus LP640
31 TIK ¢ BO3MOXHOCTBIO MTOJKITIOUEHHS K ceTH «HTepHET» U 00eCIeueHHEM JTOCTYIA B AIEKTPOHHYIO HH(OpMaIMOHHO-
5 00pa3oBaTeNbHYIO CPeny:
LIT: Intel 17 6700
0O3V:8T16
I13V: 120Gb ssd + 500 T'6 (31 mt.)
)




206-4 yueOHO-aIMUHHUCTPATUBHBIH KOpITyC. YueOHast ayIUTOPHs JIsl TPOBEICHIS IPAKTUIECKHIA 3aHATHH, JJAOOPaTOPHBIX
pador 30 IIK ¢ BO3MOXKHOCTBIO moOAKIrOYeHHs K cetn «MHTepHeT» M O0OECIICYCHHEM [OCTYyIa B 3JIEKTPOHHYIO
HH(OPMAIIOHHO-00pa30BaTEIBLHYIO CPELY:

LIT: Intel i5-12400

O3Y:16T6

I13VY:ssd 512 I'6 (18 1mT. MOHOOITOK)

IIIT: Intel i7 6700
0O3V:8T6
I13V: 120Gb ssd + 500 I'6 (12 1mT.)

206-4 y4eOHO-aMUHUCTPATUBHBIA KOpryc. Yd4eOHas ayauTopus s CaMOCTOSTENBHOW pPaboThI 30 TIK ¢
BO3MOXHOCTHIO ~ TIOAKNIOYEHHsT K  cetd  «MHTepHeT» W oOecrmedeHWeM  JOCTYMa B DJEKTPOHHYIO
HH(OPMAIIMOHHO-00Pa30BaTEIBHYIO CPENY:

TIIT: Intel 15-12400

Oo3V: 1616

T13VY: ssd 512 T'6 (18 mt. MOHOGIIOK)

LIT: Intel 7 6700
O3VY:8T16
I13Y: 120Gb ssd + 500 I'6 (12 mt.)

110 y4eOHO-aqMHUHUCTPATUBHBIA KOPIYC. YueOHas ayAuTOpUs JJIS IPOBEACHUS 3aHATHH JIEKIIMOHHOIO U CEMHHApPCKOro
THIIA, TPYIIIOBEIX ¥ WHINBHUIYaTbHBIX KOHCYIBTAIMN, TEKYIIETO KOHTPOJISI U MMPOMEXyTouHO# aTTecranuu 20 mect (+20
MECT 32 KOMITbIOTEPHBIMHU CTOJIAMH)

Ipoexrop: HITACHI CP-X400 3LCD

21 TIK ¢ BO3MOKHOCTBIO TOAKIIOUEeHHS K ceTH «HTepHET» U 00ecreueHueM J0CTyMa B 3JISKTPOHHYI0 HH(POPMAITHOHHO -
00pa3oBaTeNbHYIO CPEly:

IIIT: Intel i5-12400

03VY: 16106

T13V: ssd 512 I'6 (20 mr. MoHOOOK + 11T, IIpenogaBaTeIbCKuii)

110 yueOHO-aAMUHHCTPATUBHBIN KOpIyc. AyIUTOpUS OIS caMocTosTeNbHOM pabotel 20 mect (+20 wmect 3a
KOMITBIOTEPHBIMHU CTOJIAMH)

TIpoexrop: HITACHI CP-X400 3LCD

21 TIK ¢ BO3MOXKHOCTBIO TTOAKIIOUECHHS K ceTH «MHTepHEeT» U 00eCneueHrneM JOCTYyIa B JIEKTPOHHYIO HH(POPMAITHOHHO -
00pa3oBaTeNbHYIO Cpely:

LIIT: Intel 15-12400

Oo3V: 1616

I13V: ssd 512 I'6 (20 1wT. MOHOOJIOK + 11IT. IPEOAABATEILCKUH)

10

106a y4eOHO-aIMHUHUACTPATHBHBIA KOpIyC. AyIUTOpHS Ui CaMOCTOSATEIbHOM paborhl 42 wMecra (+15 mecr 3a
KOMIIBIOTEPHBIMH CTOTAMH)

npoekrop BENQ

16 IIK ¢ BO3SMOXXHOCTBIO MOJKIIOYEHHS K ceTH «HTepHeT» 1 obecrneyeHrneM 10CTyIa B 3IEKTPOHHYI0 HHPOPMAI[MOHHO -
00pa30BaTeNbHYIO CpEly:

LIIT: intel i3 3220,

0O3VY:4 Gb,

I13V: 320-500 Gb (15 wrt.)

LIT: intel 15 6500,
03VY: 8 Gb,
1I13VY: 500 Gb (1 mT. npemnomaBaTeIbCKHii)

11

106a yueOHO-aAMUHHUCTPATUBHBIN KOpITyC. YueOHas ayAuTOpUs Ul MPOBEICHUS 3aHATHI JIEKIMOHHOI'O U CEMHHAPCKOr o
THIIA, TPYIIOBBIX ¥ MHIUBUAYATBHBIX KOHCYIBTAINH, TEKYIIETO KOHTPOJISI I IPOMEXKYTOUHOU aTtTectarmu 42 mecra (+15
MECT 332 KOMIIbIOTEPHBIMH CTOJIAMH)

npoekrop BENQ

16 TIK ¢ BO3MOXKHOCTBIO TOAKITIOUEHUs K ceTH «HTepHEeT» 1 00eCleYeHHUEeM TOCTYIa B AJICKTPOHHYIO HH()OPMAIIMOHHO -
00pa3oBaTeNbHYIO CPEmy:

LIIT: intel i3 3220,

0O3VY:4 Gb,

I13Y: 320-500 Gb (15 mT.)

LIT: intel i5 6500,
O3Y: 8 Gb,
[13VY: 500 Gb (1 mT. npenoraBaTeabCKUii)

8. ME TO@IHEORWEANGAEE PHACISION® @R CLIUTIINHE (MO1YJTIO)

%{\I/}:Tozmqecxoe obecredyenme nnc%@&ﬁ‘%ﬁ&ﬁﬂ%wmenéﬂ@ﬁ%&ﬁ@ﬁh RIBAY 0QBeH K WE mcRAd AR § AR (MK mefipocTan noanud
eTOIMIECKHE YKA3AHUS HHCH“E&&%#H (¢

Bnaaumnpoeuy, 3aBeayolimin kadeapon B
KyCCTBEHHBIC ﬁenprHL@' Q! PR o0yuenune"")

NOANNCAHO ®reoy BO "PrPTY", PIPTY, OBeukuH FeHHaaui 03.11.26 16:20 (MSK) MpocTas noanucb
3ABE,CI,V}OLL1VIMU BnaaummpoBuy, 3aBeaytowmii kadeapon BMM
BbIMYCKAIOLLIEM

KA®E/IPbI

Onepatop 340 000 "KomnaHus "TeH3op" ——




