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1. Ilean ocBOEHMSI AUCHUILINHDBI

[lenpro w3yueHuss AUCHUIIIMHBI «CHCTEMBI HCKYCCTBEHHOTO HMHTEIUICKTa»  SBISICTCS
(dbopMHpOBaHUE KOMIICTCHIIMU B O0JACTU TMPUMEHEHUS MHTEIUICKTYAIBHBIX HH()OPMAIIMOHHBIX
CUCTEM ]ISl pelIeHus podecCuOHANBHBIX 3a/1a4.

3anaun TUCHUTUTAHBL:

O3HAKOMHTHh C COBPEMEHHBIMH OOJACTSAMHU UCCICOBAHHSI [0 HCKYCCTBEHHOMY
UHTEJUICKTY U CepamMu MPHIIOKEHHS IKCIIEPTHBIX CUCTEM;

MO3HAKOMUTh C KOHIICTIIUSMHU, COCTaBJISIONIMMH OCHOBY COBPEMEHHBIX CHCTEM
HCKYCCTBEHHOT'O MHTEIIJICKTA;
U3JIOKHUTh TEXHHUYECKUE
HCKYCCTBEHHOT'O MHTEIIJICKTA;
— TIO3HAKOMHUTH C OCOOCHHOCTSMHU TIPAKTUYECKOTO HCIOJIb30BAHUS WHTEIUICKTYaIbHBIX
WH(pOPMAIMOHHBIX CHCTEM B 00J1acTH MH(POPMAIMOHHOM 0€30MacHOCTH.

IMIOCTAHOBKM OCHOBHBIX 34/ia4, pClIacMbIX CHUCTCMaMHU

2. Mecto nucuunuHbl B cTpykType OIIOII 6akanaBpuara
[{uki, K KOTOPOMY OTHOCUTCS AUCIUILIINHA:
b1.B.28 «CucreMbl HCKYCCTBEHHOTO MHTEJUIEKTa

3. Pe3yabTaThl

HHTCJICKTa»

O0CBOCHUSA

JAUCHHUIIIIMHBI

(MoayJis1)

«Cucremsl

HCKYCCTBCHHOI'O

[Ipomecc W3ydeHUs MUCIUIUIMHBI HampaBlieH Ha (OPMHPOBAHUE AIIEMEHTOB CIICIYIOIIHX
koMmrieteHuii B coorBerctBuu ¢ ®I'OC BO no nanHOMY HanpaBJIeHUIO:

Kon HaumeHnoBanmne Kon, HanMeHOBaHUE HHIUKATOPA TOCTHKEHHUS
npodeccuona| MpodeccHOHATLHOI npodeccuoHaTbHOI KOMIIETEHIIUN
JILHOI KOMIIeTEHIIUH
KOMIIeTEHIINH
CriocobeH IIK- 1.1. TTonumaer npuHIMIBI 3HATH. MeToIb!
VICIIONIB30BaTh 3HAHUE | MOCTPOEHHUS M OCHOBHEIE pa3paboTku
IK-10 OCHOBHBIX METOI0B METOABI CUCTEM OPHUI'MHAJIBHBIX

KOMITJIEKCBI METOJIOB U
HHCTPYMCHTAJIBHBIX CPEACTB
HCKYCCTBCHHOI'O MHTCJJICKTA
AJI pCUICHU A

MCKYCCTBEHHOTO MCKYCCTBEHHOTO MHTeIIeKTa n [T OPUTMOB I
IIPOTrpaMMHBIX

MHTEIIEKTA B HPUMEHSIET UX JIJIsl PEIICHUS porpam

o o [PCLHICHUU C
MOCTIeAYIOIIeH 3a/1a4 POPeCCHOHATBHOM
o M CIIOJIB30BAHUEM

npodeccuoOHaTbHON JIEATENBHOCTH;
COBPCMCHHBIX

NMESTENLHOCTH B .
[TCXHOJIOT'HU

KAueCTBE HAYYHBIX

COTPY/HHUKOB, K- 1.2. Hccnenyer |Ymers: CTaBHTh

HpeHOHaBaTeHeI‘/’I Ha]'[paBJ'[eHHﬂ HpI/IMeHeHI/ISI Badavyu U aJaliTUPOBAThH
METOAbI U AJITOPUTMBI|

06pa3oBaTENbHBIX CHUCTEM HCKYCCTBEHHOTO , p

. HHTEIUIEKTA TSt MAIlIMHHOT'O0 OOYYUCHU
OpraHu3aluii BEICIIETO
PasJIMYHbIX
0Opa3oBaHMsl, ..
IPEIMETHBIX00IACTEI;
MIKCHCPOB, TCXHONIOTOB TTK- 1, 3.  Bri6upaer Baagers:

IMOCTAaHOBKOM 3a7a4 I10
aTanTaly Wi
COBEPILIECHCTBOBAHUIO
METOJIOB U AJITOPUTMOB




npodecCHOHANTBHBIX 337249 B

MPEeIMETHOM 00JIaCTH.

JJI pCHICHU S

3aBUCUMOCTHOT OCOOCHHOCTEN [KOMIUIEKCa 3a1a4

MpeIMETHON 00J1acTH

4. CTpyKTYypa H cojiep:KaHue TUCHUIITHHBI (MOTYJIs1)
4.1. CTpyKTypa QM CHUIIMHBI (MOAYJIs1)
OO01mast TpyA0€MKOCTh JUCIUTIIMHBI COCTABIISET 2 3a4ETHBIX SIUHUI], /2 9acoB.

Ounas ¢popma o0ydeHust

Ne Buabl yueOHoii padoThl, BKIIOYAs DopMbI TEKYLIET0
n/n CaMOCTONITE/IbHYIO Pa0OTy CTYAEHTOB H| KOHTPOJISI YCIIEBAEMOCTH
TPYA0eMKOCTh (B Yacax) (no neoenam cemecmpa)
K c ®opMa MPOMERYTOYHOI
OHTiﬁlKTHaﬂ aMOCTOﬁSITeJII)Ha aTTecTamuN (10
padora s paGora cemecmpan)
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Beenenue B
VMCKYCCTBEHHBIN
MHTCIIJICKT 1 OCHOBHBIC 5 28 | 10 | 10 8 8 8
METO/IbI MAIIIMHHOTO
o0ydeHus 11t paboThI ¢
TaOJIMYHBIMH TAHHBIMU
4
CHCTeMBIrTy00KOroo0yd | 5 | 14 4 6 7 7
CHU S
OOyuenne 5012 4 4|4 3 3
CIIO/IKpETUIEHHEM
Bcero 54 | 18 | 18 | 18 18 18
Kypcosas paboma
(npoexm)
Tloozomoska k sx3amery
OO01mas Tpy1I0eMKOCTh, B IIpomexyToaHas
gacax dopma
72 | 18 | 18 | 18 18 Sauer *
18 _
3auer ¢ OLeHKOI
DK3aMeH




OuHo-320uHasi popmMa 00yUeHUs

Ne Buael yueOHol# padoThl, BKIOYAs DopMBbI TEKYLIET0
n/m CaMOCTOSITEJILHYIO Pa0OTy CTYI€HTOB H| KOHTPOJISI yCIIEBAeMOCTH
TPYA0EMKOCTh (B Yacax) (no neoenam cemecmpa)
5 C DopMa NPOMEKYTOYHOM
OHT;KTHaﬂ aM0cT06ﬂTem>Ha aTTecrauun (1o
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MHTEJJIEKT U OCHOBHBIE 5124 | 4 | 4 28 o8
METOAbI MAILIMHHOI'O
o0yd4eHust 11t paboThI ¢
TaOIMYHBIMU JaHHbIMHA
2
CHucreMbl FHY6OKOFO 5 6 2 2 12 12
oOyueHus
OOyuenue ¢ 56122 2 8 8
MOAKPEIJICHUEM
Bcero 241 8 | 8|8 48 48
Kypcosas paboma
(npoexm)
Ilooeomoska k sx3ameny
OO6mrast TpyI0EMKOCTh, B [pomexyToUYHast
gacax dopma
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3auer *
48 —
3ageT ¢ oLeHKOH
OK3aMeH




3aounas ¢popma o0yueHust

No Bunbi yuedHoii padoTsl, BKIIOYAA DopMBbI TEKYLIET0
n/m CaMOCTOSITENILHYIO PAaGOTy CTYAEHTOB U | KOHTPOJIsI YCIIeBaeMOCTH
TPYA0eMKOCTh (B Yacax) (no neoenam cemecmpa)
DopMa IPOMeKYTOYHOM
KonTakTHas CamocTosiTeIbHA arTecramuu (no
pabora s1 pabora cemecmpanm)
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Beenenue B
MCKYCCTBEHHBII
WHTEJUIEKT YU OCHOBHBIE| 5 2 |2 22 2 |20
METObI MAaIlIUHHOTO
oOy4yeHus s paboTHI C
TaOTMYHBIMU JTAHHBIMU
2
CucreMsl FJIY6OKOFO 5 2 21 1 20
00y4deHus
O0yueHue g5 21 1 | 20
[MOIKPEINIEHUEM
Bcero 4 4 60
Kypcosas paboma (npoexm)
lloozomogka k 3auemy 4 4
OO0mass TPyIOEeMKOCTh, B [TpomexyTouHas!
gacax Dopma
72| 4 4 64 4
Bauer *
60 _
Bauer ¢ OLeHKOH
(OK3aMeH
4.2. Conep:xanue TMCHUILIUHBI (MOIYJIs1)
Ne i/ HanmeHoBaHue MOYJIsI, COACPKAHUE q
achbl
1 «BBeleHNe B MCKYCCTBEHHbI MHTE/IEKT W OCHOBHBIE METObI

MAaIlIMHHOT O Oﬁy‘lEHI/Ifl IJIA pa60TLI ¢ TA0JIHYHBIMH JAHHBIMHN»

Jlekun 10




1.1-15

[OnumonanpHO: MaTeMaTHYECKUN JIUKOE3 o 3JIEMEHTaM
MaTeMaTHYeCKOM CTaTUCTHKH, JMHEHHOH aireOpbl U MaTeMaTH4eCKOTO
aHanus3a. |

OcCHOBHBIE 3a7]aYyll  CHUCTEM HCKYCCTBEHHOI'O  HHTEJUIEKTA.
Knaccudukanus, xnacrepusanusi, perpeccus. TuObl MAaIIMHHOTO
o0y4yeHHs: C yduTeseM, 0Oe3 yduTens, C YaCTUYHBIM IIPHUBIICYEHUEM
yuuTens, 00y4eHue ¢ HOKPEIICHUEM.

Knaccudukarus Ha npumepe aaroputma K-Omkaiimux cocemei
(KNN) [OmmuonanpHo: BeICTpblii  MOMCK  OMMKaWIIMX — cocenei. |.
MeTpuku OIeHKH Kaaccu(uKaluu: mojaHoTta, Tounocts, Fl, ROC, AUC.
Bamupnanmnonnass u TtectoBas BbiOOpka. Kpocc-Bammmanus. Pabora c
KaTerOpUaIbHBIMU MPU3HAKAMH.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 -
kodddunmeHT nerepmuHanuu. JIMHEWHas perpeccus, MOJIUHOMHATbHAS
perpeccusi. IlepeoOyueHre W peryisipuzainusi, rpeOHEBas perpeccus,
LASSO, ElasticNet.

Jluneiinple  mozenu ana  kjnaccudukanuu.  [lepuentpos,
JOTUCTUYECKAss  perpeccusi,  IOJHOCBS3HBIE  HEHPOHHBIE  CETH,
CTOXACTUYECKUI TIpaJMEeHTHBIA CIYCK M O0OpaTHOE pacnpoCTpaHEHHE
rpanuenTa. Perymspusaius TMHEHHBIX MOJIEeH KiIacCu(UKAIIUUH.

Knacrepuzanus, k-means, k-means++, DBSCAN,
aFJIOMepaTI/IBHaH KHaCTepI/I3aHI/I$I. MeTpI/IKI/I OILICHKHN KJIaCTepI/I3aIII/II/I.

ANropuTMBI, OCHOBAHHBIE HAa IPUMEHEHUH PEIIAIOLINX IEPEBbEB.
Kputepuu pasnenenust ys3na: MHOOPMALMOHHBIA BBIMTPBIII, KPUTEPUN
JUkuHM.  AHcamOnM — pellaroIluMX  JIepeBbEB:  CIy4alHBIA  Jec,
I'paJiMeHTHBIN OyCTHHT.

Meton omnopHbix BekTopoB. IlpsimMas u oOparHas 3anaya.
Onpenenenre OMOPHBIX BEKTOPOB. S 1epHBIN TPIOK.

HauBHblii  GailecoBckuil  knaccudukaTtop. MeToapl  OLEHKH
pacnpeneneHus npu3HakoB. EM-anropurm Ha mpumepe CMeCH rayCCHaH.

MeTtoapl 0€3rpaJiUeHTHON ONTUMU3AIMU: CIYYalHBINH MOHCK,
hillclimb, omxur, reHeTHYECKHIA ATTOPUTM.

10

JlabopaTopHbie padoThl

JIP1.1

Mertoab! paboThl ¢ Tabaunamu B Python. Arperanust u Busyaau3amus

JaHHBbIX. HpOBeHeHI/Ie MEPBUYHOIO aHAIW3a JaHHBIX.

JIP1.2

CMOJIb30BAHUE U CPaBHEHHE aITOPUTMOB Kinaccuukaru: kNN,

pemaromue 1E€PEBLEA 1 UX chaM6J'II/I, JIOTUCTUYCCKAA pErpeccus.

JIP1.3

Hcnonb3oBaHne W  OlEHKA  adroputMoB  perpeccuu. I[logbop
ONITUMAJTBHBIX

[IapaMeTPOB PETPECCUU




JIP1.4 OnTUMHU3AIMOHHBIC 33Jjaud ¥ UX penieHus. [logdop rumepnapaMeTpoB | 2
JITOPUTMA C TOMOILBIO METOA0B ONTUMH3ALIHH.
IIpakTuka 10
I1P1.1 [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHraia 10
CamocTrosiTesbHasi padora 8
CP1.1 [TpopaboTka yyeOHOrO MaTepuaa JIeKInui 2
CP1.2 [ToaroroBka k 1abOpaTopHBIM paboTaMm 4
CP1.3 [ToaroroBka Kk pyoeKHOMY KOHTPOJTIO 1
CP14 Jlpyrue BUIBI CAMOCTOSTEIBHON paboThI 1
Jlexknun 4
2.1-2.3 Hetiponnsie cetn. @yHKIMN OIIMOKY HEMPOHHBIX CE€TE U 00yUYeHHE C 4
MOMOIIIbI0 OOPaTHOTO pacmpocTpaHeHus rpaaueHTa. llonsTie 63T4a H
STOXH.
Pabora ¢ u300paxeHUsMHU C IOMOIBI0 HEHPOHHBIX ceTei. CBepTOUHbIE
HeilpoHHble cetu. Omepanuu cBepTokK, max-pooling. IlomynspHsie
apXUTEKTYphl CBEPTOUHBIX HEMpoHHBIX ceTell: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdepnoe odyuenue.
OO6pabotka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C ITOMOIIBIO
HeHpoHHBIX ceTeil. BekTopHble mpejacraBieHus i Tekcra: word2vec,
skipgram,
CBOW, fasttext. PexyppenTnsie HelipoHnsle ceti, LSTM, GRU.
Tpanchopmepst, BERT, GPT.
JlaGopaTopHble padoThI 6
JIP2.1 Knaccudukanus nzobpaxenuit 1 TpanchepHoe o0yueHue. 3
JIP2.2 Pabora ¢ TekcTaMM U X BEKTOPHBIMU IIPEJICTABICHUSMH TEKCTOB. 3
IIpakTuka 4
I1P2.1 IIporpaMMHO-aJITOPUTMHUECKOE OCBOEHUE MaTepHraia 4
CamocrositesibHas padora 7
CP2.1 [IpopabGoTka yuebHOro MaTepuaia JeKunun 1
CP2.2 [TonroToBka k 1abopaTopHbIM paboTam 4
CP23 [ToaroroBka K py0eKHOMY KOHTPOJTIO 1
CP24 Jpyrue BUIbI CaMOCTOSITEIFHON paboThI 1




«O0y4eHune ¢ MoJKperyICHUEM»

3 Jlexkuun 4

3.1-3.2 [TonsTHs areHTa, Cpebl, COCTOSHUS, ACHCTBUN 1 HArpabl. OyHKIHSA

neHHoctu cocrosHus (Valuefunction) m ¢dyHKIMS KadecTBa IEHCTBHS
(Qfuntion).

OntuMm3anus CTpaTerMd C TOMOIIBI0  MakcUMu3anuu GyHKOui | 4
IIEHHOCTH M KaudecTBa. Q-o0y4cHUeE.

I'ny6okoe o0yuenue ¢ moakperuiearneM. Deep Q-Networks, Actor-critic.

Jns yposus skcnieptHblii: REINFORCE, A2C, PPO, DDPG.

JlabGoparopHblie padoThI 4
JIP3.1 [Mpumenenne Q-Networks iist pemeHus MPOCTHIX OKPYKCHHM. 4

IIpakTuKa 4
Imp 3.1 IIporpaMMHO-aJITOPUTMHUYECKOE OCBOEHHUE MaTepuana 4

CamocrosTenpHas padbora 3
CP3.1 [TpopaboTka yuebHOTrO MaTepraia JeKInun 1
CP3.2 [ToaroroBka K J1abopaTopHBIM paboTam 1
CP3.3 [ToaroroBka kK pyOe;KHOMY KOHTPOJIIO 0,5
CP34 Jpyrue BUabl CaMOCTOSITEIFHON paboThI 0,5

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU
B mpouecce mnpenoaaBaHuss Mopaynst MCIONB3YIOTCS CIEAYIOLIME METO/bI, CPEACTBA U
00OHOBIIsIEMOE MPU HEOOXOAMMOCTH IPOrpaMMHOE o0ecrieyeHre HHPOPMALIMOHHBIX TEXHOIOTUA:
— e-mail npenogaBarens;
— DJIEKTPOHHbIE Y4eOHO-METOAMYECKHE MaTepuanbl i 00ecreueHHs CaMOCTOSTEIbHON
paboTHI CTYIEHTOB;
— cnHucok caiitoB B cetu «VHTepHET» ISl MOMCKAa HAay4YHO-TEXHUYECKOW WHGOpMAIUU IO
pasaciaM JUCHUIIIINHEI,
— MaKeThl IPUKJIAIHBIX IPOTpaMM, Hanpumep, pytorch.

6. YueOHO-MeTOAUUYeCKOe oOecreyeHHe CaMOCTOATEIbHOH padoThbl  CTY/IEHTOB.
OuneHouyHnble cpeacTBa JUIA  TeKYLIEr0 KOHTPOJISI  yCIEeBaeMOCTH,IPOMEKYTOYHOI
aTTeCTAIlMU [0 UTOT'aM OCBOEHUS TMCIUILIMHBI.

Jnst obecriedeHns: caMOCTOATENBHOM PabOThI CTYACHTOB IO Moayito c(hopMUpPOBaH METOANYECCKHUIA
KOMILIEKC, BKITFOYAIOLIHIA

B ce0s cieayrone yueOHO-MeTOINIECKUe MaTepHaITbI:

1. IIporpamma Kypca.

2. Y4yeOHUKHU U yueOHbIE TOCOOHS.



3. Cnmcok azpecoB callTOB B MH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTH «/HTepHeT» (nanee
— ceTb «VHTepHET»), coepKalUX aKTyallbHYI0 HHpOpMaIHio 1o 6Jokam Moays.
bubmuorpaduueckue cchiki Ha ydeOHbIe U3/IaHuUs, BXOASIINE B METOAMYECKUN KOMIUIEKC,
MIPUBEJICHBI B IIEPEYHE OCHOBHOM M JTOTIOJIHUTEIBHON Y4eOHOM TuTepaTyphl, HEOOXOAUMOMN st
ocBoeHust Moy (pasaen 7).

K nonosHuTENBHBIM MaTepragaM TakKe OTHOCUTCS NIEPEUYEHb pecypcoB ceTu «HTepHeT»,
PEKOMEHAYEeMBIX JJISl CAMOCTOSTEIbHOM paboThl pu ocBoeHur Moy (pasnen 7). CTyaeHTs
MOJTy4aroT JOCTYI K yKa3aHHBIM MaTepraiaM Ha IEpBOM 3aHATHH 110 Moayito.

7. Y4eOHO-MeTOAHMYECKOe " MaTepualbHO-TeXHUYECKOe o0ecreuyeHue
AMCUUIIMHBI(MOIYJIs1)

7.1. Y4eOHas aiuTeparypa:

OcHoBHas TUTEpaTYpa M0 MOAYJII0

1 MammnHoe obydenue. Hayka 1 HCKYCCTBO MOCTPOEHUS allTOPUTMOB, KOTOPBIE
u3BJeKaroT 3HaHus U3 nanHbiX. [lerep @max. JIMK Ilpecc. 2015.

2. T'mybokoe obyuenue. [lorpyxxenue B mup HelipoHHbix ceteit Hukonenko Cepreit
Uropesuy, Kagypun A. A. | Hukonenko Cepreii Uropesuy, Kagypun A. A.

3. O6yuenue c noakperuienueM / Carron Puuapn C, bapro Dunpro I'., JIMK Ilpecc, 2020.

JlonoJIHuTeIbHbIe y4eOHble MaTepHaJibl
1. OcHOBBI UCKYCCTBEHHOT'O MHTEIUICKTA : yueOHoe mocobue / E.B.boposckas, H. A.
HaBbiioBa. 4-¢ u3a.,30nekTpoH. M.: JIlaboparopus 3nanuii, 2020. 130 c.
HckyccTBeHHBIN HHTEIUICKT ¢ ipuMepamu Ha Python. Jlxomml Ipatuk. Bunbsive. 2019.
3. TlpuknagHoe MamuHHOEe OOydenue c momoinsio Scikit-Learn, Keras u TensorFlow:
KOHIICTILIUM, WHCTPYMEHTBl M TEXHUKH JUI CO3/IaHUSl MHTEIJICKTYAJIbHBIX CHCTEM , 2-€
uznanue. XKepouOpenbeH. [uanexkrtuka-Bunbsame. 2020.
Xenpuk bpunk, /[xo3ep Puuapae, Mapk desepond «Mammanoe oOyuenuey, [lurep 2017.
5. Kax yuurcs mammna: PeBomronust B 0051acTi HEMPOHHBIX ceTell U riry0okoro o0yuenus. S
Jlexyn. Ansninaa PRO. 2021.
6. I'pokaem rimybokoe oOyuenue. Duupro Tpack. [Tutep. 2019.
7. OGyuenue ¢ noakperieHneM Ha PyTorch. Coopuuk penentoB. Ocu Jlro. IMK Ilpecc.
2020.
8. https://spinningup.openai.com/en/latest/

N

s

7.2. UHTEpHET-pecypChl

Ha3zBanmue pecypca Cceblaka/noctyn

OnekTpoHHass OubOimoreka onnaiiH «EamHoe okHO K | http://window.edu.ru
00pa3oBaTEeIBLHBIM PECypCcaM»

«Obpa3oBatenbHbIN pecypc Poccnm» http://school-collection.edu.ru

denepanbHblii 00pa3oBaTeIbHBIN MOPTAT: yupexaeHus, | http://www.edu.ru
nporpammel, ctangaptel, BY3s1, Tectel EI'D, A

denepanbHbIii LEHTP uHpopmarmonHo- | http://fcior.edu.ru
obpazoBarenbHbIX pecypcoB (PIIUOP)

Pycckas BupTyanbHast OHOIHOTEKA http://rvb.ru
KabuHeT pyccKoro si3bIKa U JIMTEPaTyphbl http://ruslit.ioso.ru

HanmoHanbHBIH KOPITyC PyCCKOTO S3bIKA http://ruscorpora.ru



https://spinningup.openai.com/en/latest/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/

ExxenenenpHuk Hayku u oOpasoBanusi lOra Poccum
«AxaneMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas anekrponnast 6ubnmoreka «e-Library»

http://elibrary.ru/defaultx.asp

DnekTpoHHO-O0nbroreunas cucrema IPRbooks

http://www.iprbookshop.ru

DJEeKTPOHHO-CIIPABOYHAsI CUCTEMa JIOKYMEHTOB B cdepe
obpazoBanus «MHpopMUO»

http://www.informio.ru

CnpaBouHo-nipaBoBas cuctema “I'apant”

CereBas BepcuHsi, TOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATUBHOM
cetu Uarl'y

DneKTpoHHO-O0nbroTeuHas cucreMa «tFOpaiT»

https://www.biblio-online.ru

Open Machine Learning Course

https://mlcourse.ai

BBG,I[GHI/IG B MAallIMHHOC 06yquHe oT
«Bioinformaticlnstitute»

https://stepik.org/course/4852/prom
o

Crnenuanu3zanust MainHHOe 00y4eHre U aHaJIu3 JaHHbIX
0T «MOCKOBCKUH (PU3UKO-TEXHUIECKUN HHCTUTYT

https://ru.coursera.org/specializatio
ns/machine-learning-data-analysis

[Inardopma i npoBeeHNs COPEBHOBAHUM 10
DataScience

https://www.kaggle.com

7.3. IlporpammHoe obecnieueHune

JInneH3noHHOE MporpaMMHOe o0ecreueHue, ucnonblyemoe B Uarl'y

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

1.2. Microsoft Windows server 2003, 2008, 2012, 2016

1.3. MicrosoftOffice 2007, 2010, 2016
1.4. ITporpammuslii kommiiekc MMUC “/lekanat”

1.5. IIporpammusiit kommiekc MMUC “Busyansnas Ctynus TectupoBanus’™

1.6. ITporpammuslii kommekc MMUC "TTJTAHBI"

1.7. Ilporpammusbiit kommiekec MMUC "3JIEKTPOHHBIE BEJJOMOCTHN"
1.8. Ilporpammuselii  kommieke MMUC  BEB-IIPUJIOKEHUE  "TIPUEMHASA

KOMUCCUS-OHJIAMH"

1.9. ITporpammuslii kommiekc MMUC "TIPUEMHA 1 KOMUCCUA"
1.10. Iporpammusrit kommuiekc MMUC "BEJJOMOCTU KADEJIPbI"

1.11. 1C 3apnnata u Kaapsi
1.12. 1C KamuH: pacuet 3apabOTHOI! IJIaThl

1.13. AutusupycuoellO Kaspersky endpoint security

1.14. CnpaBouHo-nipaBoBas cuctema “I'apant”
1.15. 1C Bbyxrantepus

7.4. MaTtepuajIbHO-TeXHHYeCKoe o0ecniedeHue

Onucanne MaTepuaIbHO-TEXHUYeCKOil 0a3bl, He00X0AMMOIi 1JIs1 M3YUeHHUs MOTYJIsl

[Tepeuens MaTepraIbHO-TEXHHUECKOTO oOectieueHus Momys

Ne  |Bun 3ansaTuit Bun u HanmeHoBaHue 000py10BaHUS

/o
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JIeKInoHHbBIE AyIuTopuu ¢ MyJIbTUMEAUNHBIMU CPEICTBAMU, CPEICTBAMU

3aHATUA 3ByKOBOCHpOI/I3BeILCHI/ISI 1 UMCHOIIINEC BBIXO/I B CCTh <(I/IHTepHeT>>.
[Tomernenus 11t MpOBEICHUS ayAUTOPHBIX 3aHATHH, 000PYA0BaHHBIC
y4eOHOI MebeTbIo

JlaGoparopHbie KomMmnbroTepHslii K1acc ¢ KOMIUIEKCOM MPOTPAMMHBIX CPEJICTB,

paboThl MTO3BOJISIFOIIMX KXKIAOMY CTYACHTY pa3padaTbiBaTh MPOrPaMMHBIC
peannsaunn HpaKTI/I‘IeCKI/IX 3a4a4 B XO0I€ BBIITOJIHCHUA JIa60paT0pHLIX
pabor

CamocrositennbHa |bubnuoreka, numeromias pabodre MecTa IJis CTYICHTOB. AYAUTOPHUH,

st pabota OCHAIIIEHHBIE KOMITBIOTEPAMHU C JIOCTYIOM K ceTu « HTepHeT»

[IpakTrka KommbroTepHsIii Ki1acc ¢ KOMIUIEKCOM MPOTPaMMHBIX CPEJICTB,

MO3BOJISIIOLIMX KaXKIOMY CTYACHTY pa3padarhiBaTh MPOrpaMMHbBIE
peanu3any MpakTUYECKHUX 3a/1a4 B XOJI€ BBINOJIHEHUS J1aO0paTOPHBIX

naAnm




Pabouas nporpamma aucuurinHbl «CHUCTEMbI HCKYCCTBEHHOTO MHTEIIEKTa» COCTaBlieHa B
coorBercTBUM ¢ TpeboBanusmu PI'OC BO mno wnHampasnenuto mnoarotoku 21.03.01
HedrerazoBoe neno npoduib NOArOTOBKU «IKCIUTyaTallus U 00CITy>KMBaHUE TEXHOJIOTUYECKUX
00BEKTOB  HE(TEra3oBOro MPOW3BOJCTBA», YTBEPKIACHHOTO MpHKa3oM MUHHUCTEpPCTBA
obpaszoBanust u Hayku Poccuiickoir @eneparuu ot «09» deBpans 2018 r. Ne96 , ¢ yuemom
npogeccuonanvuvix cmanoapmos 19.003 «Cneyuarucm no o0OCIYICUBAHUIO U PEMOHMY
Heme3aso0CcKko2co 000pY008aAHUR», VMEEPHCOeHHbIU npukazom Munucmepcmea mpyoa u
coyuanvrot sauwumul Poccutickou @edepayuu om 21 nosops 2014 2. N 927u (3apecucmpuposan
Munucmepcmeom rwcmuyuu Poccutickoti @edepayuu 8 oexabpsa 2014 2., pecucmpayuorHwlil
N 35103), c usmenenuem, enecennvim npuxkazom Munucmepcmea mpyoa u coyuanrbHOU 3aujumel
Poccuitickoni @edepayuu om 12 dexabps 2016 2. N 727u (3apecucmpuposan Munucmepcmeom
tocmuyuu Poccutickoii @edepayuu 13 sueaps 2017 2., pecucmpayuonnwiti N 45230); 19.026
«Cneyuanucm no mexHuyeckomy KOHMPOIO U OUACHOCMUPOBAHUIO 00BLEKMO8 U COOPYIHCEeHULL
Hegpme2a306020 KOMNAEKCA», YMEePAHcOeHHblll npukazom Munucmepcmea mpyoa u coyuanoHot
3awumul  Poccuiickou  @edepayuu om 10 mapma 20152 N I56n (3apecucmpuposan
Munucmepcmeom rwcmuyuu Poccuitickou Pedepayuu 1 anpens 2015 e., pecucmpayuonHwlli
N 36685);79.053  «Cneyuanucm no  OuacnHocmuke  000pYOOSAHUS — MAUCTPATLHO2O
mpybonposooa Hedmu u HeghPmMenpoOyKmosy, YmeepiucoeHuvlll npuxazom Munucmepcmea
mpyoa u coyuanvHou 3awumsl Poccuiickou ®edepayuu om 19 anpens 2021 2. N 253u
(3apecucmpuposan Munucmepcmeom tcmuyuu Poccutickou @Dedepayuu 21 mas 2021 2.,
pecucmpayuoHHslil N 63552); 19.055 «Cneyuanucm no oKCnaAyamayuu
Heghmenpodykmonepekauusaowel. CmaHyuu MacucmpaibHo20 mpyoonpogooa Hegmu u
HeghmenpooyKmosy, ymeepicoeHuslll npuxkazom Munucmepcmea mpyoa u cOyuanbHoU 3auumol
Poccuiickoii @edepayuu om 19 urwna 2017 2. N 584n (3apecucmpuposan Munucmepcmeom
rocmuyuu Poccuiickoii @edepayuu 11 cenmsops 2017 2., pecucmpayuonnwiti N 48139).

IIporpammy cocraBui
dapruesa 3yaphug CynraHrupeeBHa / /

HporpaMMa 01[06peHa Ha 3aCCaaHuun Ka(i)e):[pbl I/IHd)ODMaLII/IOHHHe CHUCTCMbI U TCXHOJIOTMH

IIpoTtokon Ne 10 oT« 21 » 2023 ropa

HporpaMMa oz[o6peHa yqe6HO'MeTO,[[I/I‘leCKI/IM COBCTOM HHIKCHCPHO-TCXHUYICCKOTO UHCTUTYTA

ITporoxon Ne 10 ot «23» 06 2023  rogna

[TporpamMma paccMOTpeHa Ha 3acelaHiU Y 4e0HO-METOANYECKOTO COBETa YHHBEPCHTETa

ITpotokon Ne 10 oTr « 28 » 06 2023 r.



http://ivo.garant.ru/document/redirect/70818242/0
http://ivo.garant.ru/document/redirect/71587966/178
http://ivo.garant.ru/document/redirect/71587966/0
http://ivo.garant.ru/document/redirect/70943552/0
http://ivo.garant.ru/document/redirect/71741818/0
http://ivo.garant.ru/document/redirect/71764752/0

CaefleHnsi 0 nepeyTBepP:KICHNH MPOrpaMMbl HA oYepeaHOH YyUeOHBIH rol U perucTpaumnu
H3MeHEeHU

VueOHsblit Pemenue Buecennble n3MeHeHUsA Ilonnucek 3as.

roJ Kadeapbl kadeapou
(Ne mporoxoma, nmata)




