MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuanbHoctsb: 11.05.01 PaguodnekTpoHHbIe cCTEMbI M KOMILIEKCHI
HaumenoBanue o0pa3oBare/ibHOI NporpaMmbl: Paino3jieKTpoOHHbIE CHCTEMbI U KOMILJIEKCHI
YpoBeHnb 00pa3oBaHus: Bbiciiee 00pa3oBaHMe - CIIELUATUTET

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI
OCHOBBI UICKYCCTBEHHOI'O UHTEJUUIEKTA B
PAJUOTEXHUYECKUX CUCTEMAX

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

10 cemectp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 yacoB

Jexnun

10 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

10 cemecTp - 16 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

10 cemecTtp - 59,7 uaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAs:
IKCrnepuMeHT
Cemunap

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

10 cemectp - 0,3 uaca;
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Ieabp ocBOeHMs] AMCHUIIMHBI. M3YYCHHE OCHOB COBPEMEHHBIX METOMOB ITOCTPOCHHS CHCTEM
UCKYCCTBEHHOT'O MHTEIIJICKTA B IU(PPOBBIX CUCTEMaX 00pabOTKH.

33[{3‘11/1 AUCHHUITIMHbI

- OCBOEHHE MAaTEMaTUYECKUX OCHOB UCKYCCTBEHHOI'O MHTEJUICKTA;
- U3y4YCHHE OCHOBHBIX TUIIOB HEMPOHHBIX CETEHl U Pa3HOBUAHOCTEH UX CIIOEB;
- OBJIQJICHUE AHAIIU30M PE3YJIbTaTOB PAOOTHI HEUPOHHBIX CETEH M MOHUMAHUE METO/IOB UX

HaCTPOMKHU;

- IOHUMAHKUE OCHOB ITOCTPOEHUS ApXUTEKTYPbl HEHPOHHBIX CETEH JIUI1 KOHKPETHBIX 3a1a4

00paboTKH.

dopmupyembie y 00y4aronierocs KOMNneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHnsl

[TK-1 Cnocoben
pa3pabaThiBaTh
CTPYKTYpHBIE U
(yHKIMOHATBHBIE CXEMBI
MOJICUCTEM
PazMO3IEKTPOHHBIX CHCTEM
U KOMILIEKCOB, B TOM YHCIIE
C MCIOJIb30BaHHEM
MaTeMaTHU4eCKOTo
MOJICIINPOBAHUS
AITOPUTMOB
dbopmupoBaHUsl, IEpeIaAvH,
npuema u o0paboTKu
paZMOCUTHAJIOB

NJ1-1nk-1 3HAaET METOIbI
BBIIIOJIHCHU A paC‘-IeTOB
OCHOBHBIX TEXHUYECKUX
XapaKTepI/ICTI/IK CXEM
[OJICUCTEM
PaIMO3JIEKTPOHHBIX CHCTEM U
KOMILJIEKCOB

3HATh:
- METO/bl TPEHUPOBKH HEHPOHHBIX CETEH,
BU/Ibl QYHKIIUU IOTEPh U OCOOEHHOCTH MX
PUMEHEHHUS;

- OCHOBBI IPAKTUYECKUX METO/I0B
peanu3aly HeHPOHHBIX ceTell Ha OCHOBE
Pa3IMYHbIX BBIUMCIUTEIbHBIX YCTPONCTB;
- COBPEMEHHBIE aPXUTEKTYpPbl HEHPOHHBIX
CeTel NMpu pelIeHNH pa3INyHbIX 33]1a4
00paboTKHy;

- TUIIBI 1 OCOOCHHOCTH PA3IMYHBIX CJIOEB
IIPY IOCTPOEHUY HEWPOHHBIX CETEM.

YMETB:

- COITOCTABJIATH 33/1a4y U BO3MOKHBIE
BAPUAHTHI [IOCTPOCHUS HEMPOHHBIX CETEH;
- CTPOUTH ONTUMAIBHYIO (DYHKIIUIO
MIOTEPb;

- TPAKTOBATh MOJYYEHHBIE PE3YyJIbTaThl U
BHOCUTBH U3MEHEHUS B ApXUTEKTYPY U
runeprnapaMeTpbl HEMPOHHBIX CETEH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOW mpodeccHOHaIbHON 00pa30oBaTeIbHON MpOrpaMMe

Paguosnextponnsie cucrembl u komrmiekchl (mamee — OIIOII), nampaBienust moarotoBku 11.05.01

PaanosnexkTpoHHBIE CHUCTEMBI

CIICIUAIUTCT.

U KOMIIJICKCHI,

TpeGoBaHMs K BXOJHBIM 3HAHHUSAM U YMECHHSIM:
- 3HaTh PazHoBunHocTH U (nckyccTBeHHOTO MHTEIekTa) ML (machine learning)
- 3HaTh Cdepsl npumenenus M1 u ux ocodbennoctu
- 3HaTh JIOCTOMHCTBA U HEAOCTATKH MAIIMHHBIX METOJIOB O0yUYEHUS

- ymeTb QOpMynHpOBaTh 33/1a4y U HAXOAUTh METO/IbI PELICHHS TPOOIeMbI

- ymeTh OnpeaensTs ONTUMaIbHYI0 (DYHKIUIO MOTEPh I 3aIaHHON 3a/1a4n

- ymets [logbupaths runeprnapaMeTpbl CHCTEM aIaTaiuu

YPOBEHb 00pa30BaHUS:

BBICIICE 00Opa3oBaHUE -




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HCOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOHM KBAJTM(PUKAIIMOHHON paOOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bgenenue B 24 10 | 10 - 4 - - - - - 10 - IlodzomogKa K neKyuiemy KOHmpoio:
WCKYCCTBEHHBIN [ToBTOpeHune Marepuana no paszaeny "Benenue
WHTEJUIEKT U OCHOBHBIE B ICKYCCTBEHHBII MHTEJICKT U OCHOBHBIE
METO/Ibl MALIMHHOTO METO/Ibl MALIMHHOTO 00y4eHUsI 1J1sl padoThI C
00yueHHs AJ1s1 pabOTHI C TaOJUYHBIMU TaHHBIMU"
TaOJIUYHBIMU TAHHBIMU Ilooz0mogka domauinezo 3adanun:
1.1 Bgeenenue B 24 10 - 4 - - - - - 10 - [ToaroroBka qOMaIIHETO 3aJaHNsl HAIIPABJICHA
HCKYCCTBEHHBIN Ha OTPaOOTKY YMEHUH pelIeHus
WHTEJUIEKT ¥ OCHOBHBIC npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3aaHue
METO/Ibl MAIIMHHOTO BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
o0OyueHHs A1t paboTHI C "BBelieHHE B HCKYCCTBEHHBIA HHTEIIEKT U
TaOJIMIHBIMU TAHHBIMHU OCHOBHBIE METO/IbI MAILIMHHOTO OOYYEHUs ISt
paboThI ¢ TAONUIHBIMH JaHHBIMU" MaTepuay.
J1OTIOTHUTEIBHO CTYICHTY HE0OX0AUMO
W3Y4YUTH JIUTEPATYPY U pa3o0parh NpUMepsbI
BBITIOJTHEHMSI TOJ00HBIX 3a1anui. [IpoBepka
JIOMAIITHEro 3aJIaHusl IPOBOJIUTCSI MO
IIPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[3], cTp. 86-123
[5], cp. 56-101
2 CucreMmsl riryOOKOTro 31 10 - 6 - - - - - 15 - Ilodz0mogKa K meKyuiemy KOHmpoio:
o0yueHus IToBTOopenue maTepuana no pasaeny "CucremMsl
2.1 CHCTEeMBI TITyOOKOTO 31 10 - 6 - - - - - 15 - rryookoro ooyuenus"
o0yueHus Iloozomoexa domawnezo 3adanua:

IToaroToBKa AOMAITHETO 3aJaHKs HApaBJIcHa
Ha 0TpabOTKy YMEHUH penieHus

5




npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"CucreMbl IITyOOKOro o0yueHus" Marepuany.
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JUTEPATYpPy U pa3oOpaTb IPHUMEpEI
BEITIOJTHEHUS TTOTOOHBIX 3agaHui. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], cTp. 2-20
[4], ctp. 11-48
[6], cTp. 194-220

O0yueHue ¢
TOJAKPCTIJICHUEM

35

12

17

3.1

OO0yueHue ¢
TOAKPCTIIICHUEM

35

12

17

IlodzomogKa K neKyuiemy KOHmMpOoio:
[ToBTOpeHue Marepuana no pasaeny "OOydeHue
¢ moJIKperuieHuem"

Ilod2zomoeka domauinezo 3adanusn:
[MoxroToBka AJOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3a1a4. JloManiHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"OOyueHue ¢ MoAKperieHrneM'" MaTepuay.
J1OTIOTHUTEBHO CTYICHTY HE0OOX0AUMO
W3YYHThb JTUTEPATYPy U pa3o0paTh MpuUMephl
BBITIOJTHEH U TOJI00HBIX 3adanuid. [IpoBepka
JIOMAIITHETO 3aJ]aHus TIPOBOJIUTCS TI0
MIpeICTaBJICHHBIM TUCHbMEHHBIM PaboTaM.
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], cTp. 267-51

3ayeT ¢ OLEHKO

18.0

0.3

17.7

Bcero 3a ceMmecTp

108.0

32

16

0.3

42

17.7

Hroro 3a cemecTp

108.0

32

16

0.3

59.7

IIpumeuanue: Jlex — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALMH 110 KypCOBBIM IpoekTam/padotam; I'K- rpymnmnoBsie KOHCYIbTallMK TO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texymmii koHTpoib; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue 6 uckyccmeenuviil uHmelekm U OCHOBHbLEe Memoobl MAUUHHO20 00VYeHus O
pabombl ¢ MAOIUYHLIMU OAHHBIMU

1.1. BBenieHrne B MICKYCCTBEHHBIM WHTEIUIEKT U OCHOBHBIE METO/IbI MAILIMHHOTO OOYUEHUS JIs
paboThI ¢ TAOTMYHBIMU JAaHHBIMU

OcCHOBHBIEC 3a/la4d CHCTEM HCKYCCTBEHHOTO MHTEIIeKTa. Kitaccudukanms, kiacTepu3ars,
perpeccusi. TUnbl MalIMHHOTO OOYUYEHUS: C YUUTeIeM, 0€3 y4yuTels, C YACTUYHBIM MPUBICYCHHEM
yuuTens, o0ydeHue ¢ nojakperieHueM. Knaccudukanus Ha npumepe anroputma k-Ommkaiimmx
coceneir (KNN). Merpuku ormeHkd Kinaccudukamuu: monHoTa, TouHocTh, F1, ROC, AUC.
TpenupoBo4Has, BaNWJAalMOHHAs W TecToBas BbIOOpKa. Kpocc-Bamumanums. Pabora ¢
KaTeropualibHbIMU Npu3Hakamu. Perpeccus. Metpuku onienku perpeccuu: MSE, MAE. Jluneiinas
perpeccusi, TOJMHOMHaiIbHast perpeccus. llepeoOydenne wu  perymsapuzanus.. MeToasl
ontuMuzanuyi. ONTUMU3ALKS Ha BBINYKIION M HEBBITYKJIOW MOBEPXHOCTU. METObI ONTUMHU3ALUN
NepBOro M BTOpOro mopsijaka.. Kimaccupukanus Ha mpumepe anroputMa K-Onmxaimmx cocenei
(kNN). Metpuku oueHku kinaccupukanuu: moiHorta, TogyHocts, F1, ROC, AUC. TpenupoBouHas,
BaJIMJalMOHHAasT W TecroBas BblOOpka. Kpocc-Banmupanus. PaGota ¢ kareropuaibHbIMU
npuszHakamu.. Perpeccusi. Metpuku ouenku perpeccun: MSE, MAE. Jluneiinas perpeccus,
nojuHoMManbpHas perpeccusd. IlepeoOyuenune u perynspusauus.. JluHeiHsle Monxenu s
knaccudukanuu. llepcenTpoH, JOTHCTUYECKash pErpeccusi, MOJIHOCBS3HbIE HEHPOHHBIE CETH,
CTOXaCTHUYECKUHM TpajiMEHTHBIA CIIyCK U OOpaTHOE paclHpoCTpaHEHHE TPaJUEHTA.. AJITOPUTMBI,
OCHOBaHHbIE Ha MPUMEHEHMHM pelIAloNMX JepeBbeB. Kpurepunm pazgeneHus — ysia:
MH(OPMALMOHHBIN BBIMTPHIL, KpuTepui J[kuHu. AHcaMOiIM pellaroIiuX JEpeBbEB: CIy4alHbIN
Jiec, TpaIueHTHBIN OycTUHT.. MeTo ] omopHBIX BeKTOpoB. HauBHEIHM OailiecoBCKUl Kiaccu PUKATOP..
MeTtonbl Oe3rpaJMeHTHON ONTHMH3AIMK: ClydaiHblid mouck, hill climb, omxkur, reHeTmueckuii
AITOPUTM..

2. Cucmemvi 2n1yb0ok020 00y4eHus

2.1. Cucremsl r1y00KOro 00y4eHus

Hetiponnbie cetn. @ynkunn ommOKM HEHPOHHBIX ceTe M 00ydeHHE ¢ NOMOIIbI0 0OpaTHOTO
pacripocTpaHeHus rpajauenta. [lonstue 6arya u smoxu.. [Iporpammuaoe obecrieuenue A paboThl ¢
HelipoHHbIMU ceTaMU. [lonsitue Tensopa. Tensorflow. PyTorch.. PaGota ¢ m3o0paxeHusMu c
HIOMOIIBI0 HEHPOHHBIX cereil. CBeprouHble HeiipoHHbIe cetH. Omepanuu CBepTOK, max-pooling.
[TonynsipHble  apXUTEKTYphl CBEpPTOYHbIX HeMpoHHbIX cereil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Kmaccupukanus wn3o0pakeHU#, JIeTEKTUPOBAaHHME U CETMEHTalusl.
TpancdepHoe odyuenue. Meroasl ayrmentanuu. ['eneparuBubie cetu. Mcnonb3zoBanne GAN s
MOBBIIIEHUS] KayecTBa M300pakeHMH M oOyueHust 6e3 yuutens. O6paboTka TekcToB. Pabota ¢
€CTECTBEHHBIM SI3bIKOM C IOMOIIbI0O HEUPOHHBIX ceTeil. BekTopHble mpeacTaBiaeHus A TeKCTa U
MeToabpl TOoKeHu3auuu. PexyppentHsle HelipoHHsle cetu RNN, LSTM, GRU. Mexanusmsl
attention, Tpancdopmepsr, BERT, GPT. O6yuenue Ha rpadax. [TocTpoeHne pekoMeHIaTeTbHbBIX
cereil.. ['enepatuBHble cetu. Vcnonb3zoBanne GAN asi MOBBIMIEHUS KayecTBa M300pakeHUH U
o0ydeHust 6e3 yuutens.. OOpaboTka TekcTOoB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C TIOMOIIBIO
HEHPOHHBIX ceTell. BeKTOpHbIe MpeaCTaBICHUS I TEKCTa U METOAbI TOKEHU3aIMH. PeKyppeHTHbIE
neriporasie cet RNN, LSTM, GRU.. Mexanusmsl attention, Tpanchopmepsi, BERT, GPT..
OO6yuenue Ha rpadax. [Toctpoenue pekoMeHAaTeNbHbBIX CETEH. .

3. Obyuenue ¢ nookpenieHuem

3.1. OOyuenue ¢ NOAKPEIIEHUEM



ITonaTuss areHra, cpelbl, COCTOAHMSA, NACUCTBUM M Harpaipl. OyHKIUS LUEHHOCTH COCTOSHHS
(Value function) u ¢bynakmus kauectsa aerctus (Q-funtion). OnTuMuzaius CTpaTeruu ¢ IMOMOIIBIO
MakcuMu3anuu  (QyHKIMHA 1eHHOCTH W KadectBa. Q-oOyuenwe.. [myOokoe oOydeHue ¢
noakpercareM. Q-Networks, Actor-critic..

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
1. Metpuku ouenku perpeccun: MSE, MAE.;
2. Knaccugukarus n300paxeHui, JeTeKTUPOBaHUE U CETMEHTAIHSL.
3. Peanu3zaius nojaHOCBSI3HOW HEUPOHHOM CETH;
4. Peanu3zanus CBEpTOYHOM CETH;
5. IlonsTus arenra, cpeibl, COCTOSIHUS, IEUCTBUM U HArpaJibl;
6. Q-Learning;
7. Actor-critic;
8. AIropuTMBbI, OCHOBAaHHBIC Ha IPUMEHEHHUH PEIIAIOIIUX JI€PEBHEB. .

3.4. Tembl 1260paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

Texywui koumpoas (TK)

1. KoncynpTanuu HampaBiIeHbl HAa NMOJYYCHUE MHIMBUAYAIBHOTO 3aJaHUsI JUIS BBITIOJTHEHUS
KOHTPOJIbHBIX MEpONpUATHIA MO pasneny "BBeneHue B HCKYCCTBEHHBIH HMHTEIEKT U
OCHOBHBIE METO/Ibl MAITMHHOTO O0Y4YEHUs 151 pabOTHI C TAOJMYHBIMU TaHHBIMU"

2. KoHcynbTanuu HampapieHbl Ha MOJy4YCHUE WHAMBUIYAIbHOTO 3a/1aHUS /7Sl BBIIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3zeny "Cucremsl ri1y0okoro ooyueHus"

3. Koncynpranuu HampapieHbl Ha MMOJyY€HHE WHIUBHYyaIbHOTO 3aJaHUs JJISl BBITOJIHEHHS
KOHTPOJIbHBIX MEPOTIPUATHIL 10 pazneny "OO0yueHue ¢ nogkpernieHuem"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekTt/ paboTa He MPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTVCIUIUTUHBI (B

O1eHOYHOE CPEICTBO
(THN ¥ HAUMEHOBAaHUE)

3amaHupOBaHHbIE PE3yabTaThl 00yUYEHUs MO TUCIUILINHE Konpr
COOTBETCTBUU C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKaTOPOB 1.3.1)
1] 2] 3
3HaTh:
THUIIBI U OCOOCHHOCTH Pa3IUYHbBIX CJIOEB MIPH MOCTPOCHUH V-1 + DkcnepuMeHT/Peanuzaiiys moaHOCBA3HON
HEHUPOHHBIX CeTel HEIPOHHOU CeTH
COBPEMEHHBIE apPXUTEKTYpPbl HEHPOHHBIX CETEH Mpu V- + 9KCHepUI/IMeHT/ "Peanu3anus metona k-6mmxaimmx
pEIICHUY PA3IMYHBIX 33129 00pabOTKH coceneit u k-cpennux"
OCHOBBI IPAKTHECKUX METO/IOB pean3alin HeﬁpOHHUHX V-1 + CCMI/IHap/OCBOCHI/IeU CYIECTBYIOIINX Framework
CeTel Ha OCHOBE Pa3JIMYHBIX BBIYMCIUTENIBHBIX YCTPOUCTB JUIsl IOCTPOEHMS] HEWPOHHBIX CeTeil
METOJIbI TPCHUPOBKH HEHPOHHBIX CETCH, BUIBI (DYHKIIUU V- Lk + DkcniepuMeHT/Peann3anusi CBepTOYHOM CETH
MOTEePh U 0COOEHHOCTU UX MPUMEHEHHS ]
Ymersb:
TPAKTOBATh MOJYYEHHBIE PE3yJIbTAaThl 1 BHOCUTh DkcnepuMeHT/Peanusanusi cBepTOYHOM CeTH
U3MEHEHUS B ApXUTEKTYPY U TUIIEpIIapaMeTphl N-1nk1 +
HEHUPOHHBIX CETEN
CTPOUTH ONTUMAIBbHYIO (YHKIUIO IOTEPh Cemunap/OcBoenue cyuiecTByromux Framework
JUTSI IOCTPOEHUSI HEHPOHHBIX CeTel
N-1nk-1 +
OxcniepumenT/Peanu3arus moJIHOCBA3HOM
HEUPOHHOU CETH
CONOCTABIIATH 38/1a4y H BO3MOXKHbIE BAPHAHTBI V-1nics + OkcnepuMeHT/MeTo pemanux 1epeBbeB
MOCTPOEHUSI HEMPOHHBIX ceTel




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
10 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Meton pemaromux aepeBbeB (DKCIIEPUMEHT)
2. Peanuzanus cBepTodHOM ceTH (DKCIIEPUMEHT)

®Popma peanmsanuu: [Iposepka 3ananus
1. "Peanuzanms metona k-Ommkaitmmx coceneit u k-cpenaux" (OKCrepuMeHT)

Dopma peanuzanuu: YcrHas popma
1. OcBoenue cymectByromux Framework mis nocrpoenust HeiipoHHbIx cereil (CeMuHap)
2. Peanu3zanus oJHOCBSI3HOM HEHPOHHOM ceTu (DKCIIEpUMEHT)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:xyTO4YHAs aTTeCTALUS 10 JUCHUIIMHE

3auem c oyenxoti (Cemecmp Nel()
WrtoroBast olieHKa MO JWCUMIUIMHE BBICTABISETCS HA OCHOBAaHWU CEMECTPOBOM M 3a4ETHOM
COCTaBJISIIOIIMX IO ITpaBUIIaM, 3akperieHHbIM B BAPC

B numiom BeicTaBisieTcs onenka 3a 10 cemectp.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCIUIIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. anymkun, A. Y. Heliponnsie cetu: ocHOBBI Teopun / A. W. Tanymikun . — M. : T'opsiuas Jlunus-
Tenexom, 2010 . — 496 c. - ISBN 978-5-9912-0082-0 .;

2. Kopabnesa H. I1., boxxok A. A., XKontukos B. B., Hekpacos A. A., I'puropsn A. T,
[ToGepexnas A. B., l'anues U. A.- "Ayrmenrannonnas macronekcus", 3narenbcTBo:
"CIIGI'TIMY", Cankr-IletepOypr, 2019 - (24 c.)

https://e.lanbook.com/book/174505;

3. 1. K. atypsiH- "AprymeHTanus JaHHBIX JUIS 33/1a4 PEKOMEHIATEIbHbBIX CUCTEM C IOMOIIBIO
reHepaTUBHO-cocTs3aTenbHbIX ceTeil (GAN)", U3natensctBo: "0.1.", EpeBan, 2020 - (23 c.)
https://biblioclub.ru/index.php?page=book&id=595618;

4. B. A. Kpasiun- "Bo3M0OXHOCTH UCTIOJIb30BaHUS CBEPTOUHBIX HEHPOHHBIX CETEH C IITyOOKHUM
00y4YeHHEeM JJIs1 YCKOPEHHUsI IPOLIECCOB CETMEHTAIIMN KPUOTEHHBIX AJIEKTPOHHBIX TOMOTpaMM",
W3narensctBO: "0.1.", MockBa, 2020 - (64 c.)
https://biblioclub.ru/index.php?page=book&id=597141;

5. AnmaiiauH, O. MammHHOE 00y4YeHne: HOBBIN MCKYCCTBEHHBIM MHTEJUICKT : Tep. ¢ aHTiI. / O.
Anmmaiinus . — M. : Anprnuaa [Tabmumep : Touka, 2017 . — 208 c. — (3aBTpa 310 OyayT 3HATH BCE) . -
ISBN 978-5-9614-6114-5 ;
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6. lllapaen b., Maccapon JI., Bockertn A.- "KpynHoMacimtabHoe MallmiHHOE 00y4YeHHE BMECTE C
Python", U3gatensctBo: "JIMK Ilpecc", Mocksa, 2018 - (358 c.)
https://e.lanbook.com/book/105836.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. Acrobat Reader;
2. Python;

3. Libre Office;

4. OC Linux;

5. GNU Octave.

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. Hayunas sJiekTpoHHasi 6udamorexa - https://elibrary.ru/

3. HammmonanbHas 1ekTpoHHasi 6udamoreka - https://rusneb.ru/
4. JnexTponHasi 6udsmoreka MIU (36 MDIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeeHus

Homep ayauropun,
HAHUMEHOBAHME

OcHalrenue

VY4eOHble ayAUuTOpUU JUIs
IIPOBE/IECHUS JIEKLIMOHHBIX
3aHATHI U TEKYLIETO
KOHTPOJIS

A-400, YuebOnas
aynuropus "A"

napra, CTyJ, JOCKa MEJIO0Bast, JKpaH
MHTEPAKTUBHBIN, KOJIOHKH 3BYKOBBIE,
MYJIbTUMEIUMHBIA IPOEKTOP, JOCKA
MapKepHasl, KOMIBIOTEP IEPCOHAIbHBIN

VY4eOHble ayAUTOpUU IS
MIPOBEACHUS TPAKTUYECKUX
3ansatui, KP u KII

A-402, YuebOnas
ayIUTOpHS

napra, CTyJl, JOCKa MEJIO0Basi, KOJOHKH

3BYKOBBIE, MYJIbTUMEAUNHBIN IIPOEKTOD,
JI0CKa MapKepHasi, KOMIIBIOTED
NIEPCOHAJIBHBIN, KOHIUIIMOHED

VY4ebHble ayIUTOPUH IS

XK-400/5, JTaboparopus

CTOJI IpCIoAaBaTeid, CTOJI, CTYII, H.IKaq)

IPOBECHUS «Cucremsl iepegadu JUTSL TOKYMEHTOB, JIOCKa MeJIoBas,
IIPOMEXYTOUYHON UHpOpMAaLIUN» KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
aTTecTaluu WHuTepHert, yka3ka, CTeH]] 1abopaTOPHBIN
ITomemenus nus HTB-201, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSITEIIbHOU PabOThI KomnberorepHubiit IMMCHbMEHHBIN, BEIIAIKa OIS OJICKIEL,

YUTaIbHBIN 3aJ1

KOMIIBIOTEPHAs! CETh C BBIXOZOM B
HHTepHeT, KOMIIBIOTEDP NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULIUOHED

TTomemenust misa
KOHCYJIbTUPOBAHUS

K-400/4, Kabuner
COTPY/AHUKOB Kag.

CTOJI, CTOJI KOMITBIOTEPHBIN, CTYJI, KA,
mkad A7 JOKYMEHTOB, KOMITBIOTEpHAs

"PTC" CETh C BbIXOJOM B lIHTEpHET
[Tomemenus ans xpanenust | JK-400/9, IIpouee kad. | cTemnax Uit XpaHEHUs KHUT, CTYJ, KHUTH,
000pyI0BaHUS U Y4€OHOTO "PTC" y4eOHHKH, TTOCOOUS

HWHBCHTApPs
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OcHOBEI HCKYCCTBCHHOI'O MHTCIIJICKTA B PAIUOTCXHUYICCKHUX CUCTECMAX

(Ha3BaHME AUCIMILIMHBI)

10 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
"Peanuzamus merona k-ommkaimux coceneit u k-cpenaux" (OkcnepuMeHT)

KM-1
KM-2
KM-3
KM-4
KM-5

Merton pemaromux aepeBbeB (DKCIEPUMEHT)

OcBoenue cymectByromux Framework mis mocrpoenust HelipoHHbIX cetert (CemuHap)
Peanu3zanus noaHOCBsI3HOM HEHPOHHOM ceTu (DKCIIEPUMEHT)

Peanuzamus cBepTouHoit cet (DKCIIEPUMEHT)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen pucuuminHel RM: L 2 3 4 >
pasjena Al et Henens 4 8 10 12 15
KM:
BBeznieH1e B MICKYCCTBEHHBIM HHTEIUIEKT U OCHOBHBIE
1 METO/Ibl MAILTMHHOI'O 00y4€eHHUs Ui paboThl €
TaOJIMYHBIMU TaHHBIMU
BBenenre B MCKyCCTBEHHBIN HHTEIIEKT U OCHOBHEIE
1.1 METO/IbI MAITMHHOTO 00y4eHUs /Ui paboThI C + +
TaOJIMYHBIMU JTAHHBIMU
2 Cuctemsl r1y00Koro o0y4eHus
2.1 Cucremsl r1y00Koro 00y4eHus + +
3 OOyueHue ¢ oJKperIeHueM
3.1 OOyueHnue ¢ oJKperIeHueM +
Bec KM, %:| 20 | 20 | 20 | 20 | 20
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