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OI'BOY BO «MHrymckmii rocyiapcTBeHHbIH YHHBEPCUTET»
Pdusuko-MaTeMaTH4eCKHil (pakyIbTeT
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AHHOTANUA

padouyeil nporpaMMbl y4e0HOI TUCHMILIIUHBI

Bb1.B.16. CucTeMbl HCKYCCTBEHHOI0 MHTEJJIEKTA

HanpasJsienue noaroroBku 6axkanappuara 45.03.01 ®dujojorus
«OteuecTBeHHAs (puiioaorus. Pycckuii A3bIK M JAUTEPATYPA, MHTYIICKUIA SI3bIK U
JUTEPATYpPa»
Paspaborumk: cr.nmpenoaasaresib kKadeapbl «MHpopManiHOHHBIE CUCTEMbI H TEXHOJIOTHI,

k.1.H. [llayxasoBa P.A.

1. [lesiu OCBOEHUSA AW CHUNIUHBI

Heabio nzydeHus TUCHUIUINHBI «CUCTEMBI UCKYCCTBEHHOT'O MHTEIIEKTA) SBIISIETCS (JOPMUPOBAHUE
KOMIICTEHIMH B 00J1aCTH MPUMEHEHUS MHTEIUICKTYAIbHBIX HH()OPMAIIMOHHBIX CUCTEM JIJISl PEIICHUS
npodeCCHOHATBHBIX 33/1au.
3agaun qTUCHMIIJIHHBI:
— O3HAaKOMHUTH C COBPEMEHHBIMH OOJIACTSIMH HCCIIEOBAHUS M0 MCKYCCTBEHHOMY HHTEIUIEKTY U
cepamul IPUIIOKEHHSI SKCIIEPTHBIX CUCTEM;
— MO3HAKOMUTH C KOHIICTIUSMH, COCTABISIONIMMU OCHOBY COBPEMEHHBIX CHCTEM HUCKYCCTBEHHOTO
WHTEIUICKTA;
— U3JI0KHTh TEXHUYECKUE TTOCTAHOBKM OCHOBHBIX 3aJ[au, PEIIaeMbIX CUCTEMaMU MCKYCCTBEHHOTO
WHTEIUICKTA;
— TO3HAKOMHUTh C OCOOCHHOCTSMHU MPAKTUYECKOTO HCIIOJIBb30BAHUS
MH(OPMAIMOHHBIX CHUCTEM B 00J1acTH HH(POPMAITMOHHOM 0€30MacHOCTH.

HHTCJUICKTYAJIbHBIX

2. Mecto mucuuiimHbl B cTpykType OIIOII 6akanaBpuara
[{uki1, K KOTOPOMY OTHOCUTCS TUCIMITIIMHA!
Bb1.B.16. «CucteMbl HCKYCCTBEHHOTO MHTEIJIEKTa»

Pe3y.]'IbTaTLI OCBOCHHUSA JTHCHUIIINHBI (MO}Iy.]'[ﬂ) «CucreMbl HCKYCCTBEHHOI0 MHTEJLJIEKTA)

Kon HaunmeHoBanue Koa, HauMeHOBaHUE HHANKATOPA JOCTHKEHUS
npogecCHOHAIbLHOM npogeccuoHaNbHOM npogeccHoOHAIBbHON KOMIIETEHIIUH
KOMIIETeHIUH KOMIIETeHIIUH

CrocobOeH UCI0JIb30BaTh 3HAHUE

K- 9.1. [Tonumaer

3HaTh. MeToas!

OCHOBHBIX METOZIOB MPUHIUIIBI HOCTPOECHUS U pa3paboTku

K-9 HNCKYCCTBCHHOI'O UHTCJIJICKTA B OCHOBHbI€ ME€TObI CUCTEM OpHUI'MHAJIBHBIX
TIOCIIe/yIOIICH HCKYCCTBEHHOTI'O aJIrOPUTMOB U
npodeccroHanbHOMI HWHTEJJIEKTA U IPUMEHSET [IPOrPAMMHBIX PELLIEHUI

JCATCIIBHOCTU B KQUECTBEC

UX Ul pelIeHnd 3a1a4

C UCITIOJIb30BAHUEM

HAY4YHBIX COTPYAHHUKOB, npodeccuoHaTLHOI COBPEMEHHBIX
npenojaaBaTesei NESITENBHOCTH; TEXHOJIOTUH
00pa30BaTEIBHBIX OPTaHU3AIIHA
BBICIIIETO 00pa30OBaHUs
P i OK- 9.2, Hccrnenyer YMeTh: cTaBUTH 3a7a4u
WH)XEHEPOB, TCXHOJIOTOB.
HATIPaBJICHUS U aJIaliTHPOBATh METOMBI
MIPUMEHCHHUS CHCTEM u aITOPUTMEI
HCKYCCTBEHHOTO MAIIAHHOTO O0yYCHUS

HUHTCIIJICKTA
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K- 9. 3. Bribupaer Baaners: noctaHoBKOH
KOMILICKCBI METO10B U 3aJa4 110 aganTalnuy ujin
HHCTPYMEHTAJIBLHBIX COBEPIICHCTBOBAHUIO
CPENCTB UCKYCCTBEHHOTO METOJIOB U AIITOPUTMOB
WHTEJUICKTA JJIs1 PEIICHUS AU pEUICHUS KOMILICKCa
npodecCHOHATBHBIX 3a/1a4y | 33184 IPEMETHOM
B 3aBHCUMOCTHU OT obmacti
0Cc0oOEHHOCTEH peAMETHON
obmacTu.
4. | CTpyKTypa U cofiepKaHNe TUCIUTLTHHBI
4.1. CTpyKTypa AMCUMIIHHBI (MOIYJIS)
Bun yuedHoii paGoTsi Bcero IMopsinkoBbIii HOMeP
cemMecTpa

OO0mas TpyI0eMKOCTh JIUCITUILIMHBI BCETO (B 3.€.), B 23.e. 6

TOM YHCJIC:

Kypcosoii mpoekt (padora) HE TIPEIyCMOTPEHO

AyIUTOpHBIE 3aHSATHS BCETO 54 54

(B akaz. yacax), B TOM UYHCJIE:

Jlexuun 18 18

[IpakTHaeckne 3aHATHS, CEMUHAPHI 18 18

JlaboparopHsie paboTHI 18 18

CamocTosTenbHas paboTta Bcero (B akaj. 4acax), B TOM 18 18

qHCIe:

KCP

3auer * *

OO0mas TpyI0eMKOCTh TUCITUTLINHBI 72 72

4.2. ConepxaHue TMCHUILINHBI

«BBenenue B I/ICKyCCTBeHHblﬁ HHTEC/UVICKT U OCHOBHBIC ME€TOAbI MAIIIMHHOTO Oﬁy‘leﬂl/lﬂ

1
AJ1s1 padoThl ¢ TAOJTUYHBIMHU JAHHBIMID)
Jlekuun
1.1-15 [OnmuoHampHO: MaTEMATHYSCKUN JTUKOE3 MO AJIEMEHTAaM MaTEMaTHYECKON CTaTUCTHKH,

JMHENHOMN anredppl 1 MaTEMaTUYECKOTO aHaIu3a. |

OcCHOBHBIE 331a4 CUCTEM UCKYCCTBEHHOr0 MHTEIeKkTa. Knaccugukarus,
KJIacTepu3alus, perpeccus. TUIbI MAIIMHHOTO OOYYEHUS: C yUUTEeIeM, 0€3 yuuTes, ¢
YaCTUYHBIM IIPUBJICUEHUEM YUUTENS, 00yUYEeHUE C OJKPETIICHUEM.

Knaccudukanus Ha npumepe anropur™a K-ommwxkaiinmx coceneit (KNN) [OmninonanbHo:
BeicTpblil monck Ommkaiiimux cocenei.]. MeTpukH OLeHKH KJlacCU(UKaLUU: TTOJTHOTA,
touHocth, FI, ROC, AUC. Banunanuonnas u TectoBast BeiOopka. Kpocc-panumarusi.
Pabora ¢ kaTeropuaJbHBIMUA IPU3HAKAMHU.

Perpeccusi. Merpuku onenku perpeccun: MSE, MAE, R2 - ko3 dunueHT qerepMuHaIim.
Jlunelinas perpeccus, moJMHOMUanbHas perpeccus. IlepeoOyuenue u perymnspusarus,
rpebueBas perpeccusi, LASSO, ElasticNet.

Jlunelinble Moaenu i kinaccudukanuu. [lepuenTpoH, JorucTuueckas perpeccus,
MOJTHOCBSI3HbIE HEMPOHHBIE CETH, CTOXaCTUYECKUH IpaIueHTHBIN CITyCK U 00paTHOE
pacrpocTpaHeHue rpajneHTa. Perynspusanys TMHEHHbIX MoJeNel KacCu(pUKaIMUY.
Knacrepusanus, k-means, k-means++, DBSCAN, ariiomepaTuBHast KJacTePH3AIIHs.
MeTpuKH OLEHKH KIIACTEPU3ALINH.

ANTOpUTMBI, OCHOBaHHbIE HA TPUMEHEHUH pellaloluX AepeBbeB. Kpurepuu pazaenenus
y3J1a: ”HPOPMALIMOHHBIN BBIMTPHILI, KpuTepuil JLkunu. AHcamOIM peraromux 1epeBbeB:
CIIy4aiHbIH Jiec, TpaIueHTHBIN OyCTHHT.

Metox onopHbIx BeKTopoB. Ipsimast u oOpartHas 3a1a4a. OnpeaeneHne OnopHbIX
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BEKTOPOB. S I€pHbIN TPIOK.

HausHerii OaiiecoBckuit kimaccudukatop. MeTo bl OIICHKH paclpeIeICH sl TIPU3HAKOB.
EM-ajiroput™ Ha npuMepe CMECH rayCCHaH.

MeTozpl Oe3rpaMeHTHON ONTUMH3AIIMU: ClTydaiiHbii mouck, hillclimb, omkur,
T€HETUYECKUN aJITOPUTM.

JlaboparopHbie padoThl

JIP1.1 Metosl paboTsl ¢ Tabnuuamu B Python. Arperanus u Busyanu3anus
JaHHbIX. [IpoBeieHne NEpBUYHOrO aHaIN3a JAHHBIX.
JIP1.2 CIIOJIb30BAaHUE U CPAaBHEHUE allITOPUTMOB Kiaccupukanuu: kNN,
pelarme 1epeBbes U UX aHCaMOJIH, JJOTHCTUYECKasl PerpecCHsl.
JIP1.3 Hcnonp3oBaHue U olieHKa anroputMoB perpeccun. [logbop onTuManbHbIX
1apaMeTPOB PErPeECCUU
JIP1.4 OnTumu3anmoHHble 3a7a4u U ux pemenus. [logbop runepnapaMeTpoB anropurMa ¢
MOMOUIbI0 METOJJOB ONTUMH3ALMH.
IIpakTuka
IP1.1 IIporpaMMHO-anrOpUTMUYECKOE OCBOCHUE MaTeprUalia
CamocrosiTesibHas padora
CP1.1 [IpopaboTka yueOHOTO MaTepuaa JISKIHi
CP1.2 [ToaroroBka K 1a00paTOpHBIM paboTaM
CP1.3 [ToaroroBka K pyOe:KHOMY KOHTPOIIO
CP14 Jpyrue BUIbpl CaMOCTOSITEIbHON pabOThI
2 Jleknumu
2.1- Heiiponnsie cetu. yHKIMM OMIMOKK HEHPOHHBIX ceTel 1 00yueHue ¢
2.3 MOMOIIIbIO 00PATHOTO pacrpocTpanenus rpaaueHTa. [lonarue 03T4a u SMOXH.
PaboTta ¢ n300pakeHUsAMH C MOMOIIBIO HEHPOHHBIX ceTell. CBepTOUYHbIE HEHPOHHBIE CETH.
Onepanun cBepToK, max-pooling. IlonymspHbIe apXUTEKTYPhl CBEPTOYHBIX HEHPOHHBIX
cereil: AlexNet, VGG, Inception
(GooglLeNet), ResNet. Tpauncheproe oOyueHue.
O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM S3bIKOM C TIOMOIIBI0 HEMPOHHBIX CETEH.
BexTopHsbie npencraBnenus st Tekcra: word2vec, skipgram,
CBOW, fasttext. Pexyppentnsie Heiiponnsie cetn, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlabopaTopHbie paboThl
JIP2.1 | Knaccuduxkanus n3oopaxxeHui u TpancdepHoe odydeHue.
JIP2.2 | PabGota c TekcTaMu M UX BEKTOPHBIMH NPEACTABIECHUSIMU TEKCTOB.
IIpakTuka
P [IporpaMMHO-aIrOPUTMHUECKOE OCBOEHUE MaTepHalla
2.1
CamocrosiTeibHas padora
CP2.1 | [IpopaboTka yyeOHOro MaTepHuaa JeKIui
CP2.2 | [loaroroBka k 1abOpaTOpHBIM paboTaM
CP2.3 [ToaroroBka K pyo€KHOMY KOHTPOJIIO
CP2.4 | JIpyrue BuaBl CaMOCTOSITEIHHOM paOOTHI
«OO0yueHune ¢ MOJKPEIIEHUEM»
3 Jleknun
3.1- IlonsTus arenra, cpelibl, COCTOSIHUSA, NEUCTBUNA U Harpaabl. OyHKIHs
3.2 neHHoctu cocrosHus (Valuefunction) u ¢ynkius kagecta neiicteus (Qfuntion).

OnTuMu3aIus CTPATErHy C MOMOIIBI0O MAaKCUMU3AIMK (DYHKIMKA IIEHHOCTH M KauecTBa. Q-
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obOydeHwue.
I'ny6okoe obyuenue ¢ noakpemicaueM. Deep Q-Networks, Actor-critic.
Jns yposust sxeneptHbiii: REINFORCE, A2C, PPO, DDPG.

JlaboparopHbie padoThl

JIP3.1 ITpumenenue Q-Networks 1t pereHust IpoCThIX OKPYKCHHI.

IIpakTnka

mp [IporpaMMHO-aITOPUTMHYECKOE OCBOCHHE MaTepuasa
3.1

CamocrosiTesibHast padoTa

CP3.1 | [IpopaboTka yueOHOrO MaTepuana JeKIui

CP3.2 | [loaroroBka K 1a00paTOpHBIM paboTam

CP3.3 | [loaroroBka kK pyOeKHOMY KOHTPOJIIO

CP3.4 | JIpyrue Buabl CAaMOCTOSITEIBHOM PaOOTHI

O0pa3oBaTe/ibHbIe TEXHOJOTMH

B mporecce mnpernonaBaHus Monyisi HCHOJB3YIOTCS  CICIYIOLUIME METOIBI, CpEICTBA H

OOHOBJIIEMOE NP HEOOXOAUMOCTH IPOTrpaMMHOE obecrieueHre HHHOPMAIIMOHHBIX TEXHOIOTHIA:

— e-mail npenogaBarerns;

—  DJIEKTPOHHBIE Y4eOHO-METOJHUYCCKHE MaTepHaibl IS OOeCleueHHs CaMOCTOSATEIbHON paboThI
CTY/ICHTOB;

—  CIHCOK caiiToB B ceTu «MHTepHET» A/ MOMCKA HAyYHO-TEXHUYECKOW MH(OPMAILIUMH M0 pa3aeiiam
JUCLUIIINHEIL

—  MaKeThl MPUKJIAJHBIX IPOrpamMM, Harpumep, pytorch.

Hcnoan3yemble pecypchl HHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «Internet»; uH(popManuoOHHbIE
TEXHOJIOTHH, IPOrPAMMHbIE CPEICTBA M HH(OPMAITMOHHO-CIIPABOYHbIE CUCTEMbI

http://window.edu.ru DnektpoHHass OubnuoTeka oOHnailH «EaMHOE OKHO K 00pa3oBaTelbHBIM
pecypcam»

http://school-collection.edu.ru «O6pa3oBarenbHbIii pecypc Poccuny»

http://www.edu.ru ®enepanbHblii 00pa30BaTEIbHBIA MOPTAT: YUPEKICHHS, POTPAMMBbI, CTaHIAPTHI,
BVY3E1, Tecter EID, THA

http://fcior.edu.ru ®enepanbHeblii eHTp UHHOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB (PIIUOP)
http://rvb.ru Pycckas BupTyanbHas Oubianorexa

http://ruslit.ioso.ru Kabuuet pycckoro si3bika i JIUTEPATypPhI

http://ruscorpora.ru HarroHansHbIi KOPITyc pyCCKOro s3bIKa

http://elibrary.ru/defaultx.asp Hayunast snekrpontas oubnuoreka «e-Library»
http://www.iprbookshop.ru DnektporHo-oubmuoreunas cucrema IPRbooks

https://lib.inggu.ru DirekTporHO-O0MOMOTeUHast cuctema UHTTY

WNndopmannonHo-npasosas cuctema «I"apant» — CeTeBas Bepcus, JOCTYIHA CO BCEX KOMIILIOTEPOB B
KopniopatuBHo# cetu UHrl'Y

IIporpammHoe o0ecnieueHue
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yHI/IBepCI/ITeT obecrneueH CJICAYIOIUM KOMINJICKTOM JIMICH3UOHHOI'O0 ITPOrpaMMHOTO

o0ecreyeHus.
1. Jlunen3noHHoe nporpaMmHoe o0ecnieueHue, ucnoiabzyemoe B Murl'y:

1.1
1.2
1.3
14
1.5
1.6
1.7
1.8
1.9
11
11

. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

. Microsoft Windows server 2003, 2008, 2012, 2016

. Microsoft Office 2007, 2010, 2016

. [Iporpammubiii kommiekc MMUC “Busyanenas Ctynust TectupoBanus™
. IIporpammusiii kommnexke MMUC "TIJTAHBI"

. [Iporpammusbiii komiekc MMUC "OJIEKTPOHHBIE BEJOMOCTH"
. IIporpammusiii kommiekc MMHUC "BEJJOMOCTH OHJIAMH"

. ITporpammuslii kommzeke MMUC «PI1J] OHJIAVIH»

. YHuBepcanpHblil ctatuctuueckuit naker STADIA

0. AutuBupycuoe I1O Kaspersky endpoint security

1. CpaBouHo-mipaBoBas cucrema “I'apant”

2. INTERNET-uentp cBoboaHoro A0cTymna npu YuTaIbHOM 3aj1e OMOITUOTEKH.

DopMbI TEKYLIEr0 KOHTPOJISI

KonokBryMBl, TeCTBI, JaOOpaTOpHBIE Pa0OTHI 110 pa3liesiaM TUCUUILUIMHBL

(I)opMa MPOMEKYTOYHOI'0 KOHTPOJIsA

3auer




