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1. Ileau ocBOEHHUS THCIUNINHBI

Llenpto wm3y4yeHHs JUCHUIUIMHBI «CHCTEMBI HCKYCCTBEHHOTO HHTEIUICKTa»  SIBISCTCS
(dopMHpOBaHUE KOMIIETCHIIMH B OOJACTH MPUMEHEHUS! MHTEIICKTYAIbHBIX HH()OPMAIIMOHHBIX
CHCTEM JJIS peleHns MPO(ECCHOHANBHBIX 3a71a4.

3anauy JUCLUIUINHBIL:

— O3HAaKOMHUTH C COBPEMEHHBIMHU O0JIACTSAMH MCCIIEOBAaHHS MO MCKYCCTBEHHOMY MHTEIUICKTY H
cdepamMu IPUIIOKEHHST SKCIIEPTHBIX CUCTEM;

— TIO3HAaKOMHTb C KOHIICTIIUSMH, COCTABIIIOUIMMH OCHOBY COBPEMEHHBIX CHCTEM
MCKYCCTBEHHOTO MHTEJIICKTA;

— M3JIOKUTh TEXHUYECKHE TIOCTAHOBKM OCHOBHBIX  3aj[ad, pEHIaeMbIX CHUCTEMaMH
UCKYCCTBEHHOTO MHTEJICKTA;

— TIO3HAKOMHUTh C OCOOCHHOCTSIMH IPAKTUYECKOTO HCIIOIb30BAHUS HHTEIUICKTYAIbHBIX
MH(POPMAIMOHHBIX CHCTEM B 0071acTH HHPOPMAIIMOHHOM OE30MaCHOCTH.

2. Mecto nucuunjiuHbl B cTpykType OIIOII 6akasaBpuara
[{uki, K KOTOPOMY OTHOCUTCS AUCLIUILIINHA:
b1.0/1. «CucteMbl HICKyCCTBEHHOT'O MHTEIIJIEKTa

3. Pe3yabTaThl OCBOEHHMS JMCHUIJIMHBI (Moayasi) «CHCTEMBl HCKYCCTBEHHOTO
HHTEIEKTa»
[Iporiecc wu3yyeHuss AUCUMIUIMHBI HampaBiieH Ha (OPMHUPOBAHHME HIIEMEHTOB CJIEIYIOIINUX
koMmriereHuii B coorBerctBru ¢ @I'OC BO 1o nanHOMy HanpaBJIeHUIO:

Konx HaunmMmeHnoBauue WNnaukaTop AOCTHXKEHUS B pesynbrate

KOMIIETEHIIA KOMIIETEHIINU KOMIICTCHIINHA OCBOCHHA TUCIHUITINHBI

- 00yJaromuics TOHKEeH

VYK-6 | Camoopranuszanus u | YK-6.1 Hcnone3yer | 3naer OCHOBHBIE
caMopa3BHTHE. WHCTPYMEHTBI U METOJBI | IIPHEMBI

YIPaBIIEHUS 3¢ HEKTUBHOTO
BpPEMEHEMITPH YIpaBJICHUS
BBITOJIHEHUH COOCTBEHHBIM
KOHKPETHBIX 3aj1asl. BpEMEHEM; OCHOBHBIE
VK-6.2 Onpenensger | METOJUKHU
MIPHOPETETHI CaMOKOHTPOJI,
COOCTBEHHOI CaMOpa3BUTHUS u
NEeSITeTTHHOCTH, JIMYHOTO | CaMOOOpa3oBaHus Ha
pa3BUTHS U | IPOTSHKEHUH BCEii
poeCCHOHAIIBHOTO KUZHU
pocra. YMmeer >¢dexTUBHO
VK-6.3 O1LieHUBACT | IJITAHUPOBATh Hu
TpeGoBaHuUs pBIHKA | KOHTPOJIMPOBATH

TpyZa W TIPEIJIOKEHHUS | COOCTBEHHOE BpeMs;
00pa3oBaTeNbHBIX YCIYT | UCTIOJIB30BaTh

JJISL BBICTpanBaHUs | MCTO/IbI

TpacKTOpUHU caMOperyJIsLuy,

COOCTBEHHOTO CaMOpa3BUTHUSA "

npodeccHnoHaIEHOTO caMo00y4eHHUS

pocrTa. Baaneer Metomamu
yIIpaBJICHUS
COOCTBEHHBIM

BPEMEHEM;




TEXHOJIOTUSIMU
npuoOpeTeHus,
MCIOJIb30BaHUS "
OOHOBJICHUS
COLIMOKYJIBTYPHBIX U
npodeccuoHambHBIX
3HaHUM, YyMEHUU WU
HABBIKOB,;
METOIUKAMU
camMopa3BUTHUSA u
camMmooOpa3oBaHusi B
TE€YCHHE BCE KU3HU

IK-1.

[K-1. CrocoOHOCTH
POCKTUPOBATb,
OpPraHu30BbIBATH u
aHAJIM3UPOBAThH
HeJarOTHYECKYI0
JeSTEIILHOCTh B
o0pa3oBaTeIbHBIX
OpraHHU3alusIX CpE/IHETo
o01iero oOpa3oBaHus,
CpPEIHETOo
po¢heCCHOHATLHOTO

o0pa3oBaHusi, B paMKax
nporpamMMm OakanaBpuata u
JIOTIOJTHUTENBHBIX
npodeccuoHaIbHBIX
IpOTpamMM.

IK-1.1.
PazpabatsiBaer u
peanu3yer  IporpaMmbl
y4eOHBIX TUCIHUILIMH B
paMKax OCHOBHOM
o01eoOpa3oBaTeIbHON
POTPAMMBI.

IK-1.2.
PazpabatpiBaer yueOHO-
METOMYECKYIO
JIOKYMEHTALIUIO o
NPOBEJCHUIO 3aHATHUI MO
dusuxe.

ITK-1.3.
JeMoHCTpUpyeT 3HaHUS
bopm " METOZIOB
o0yueHusi, B TOM 4HCIE
BBIXOASIIMX 33 paMKH
y4eOHbIX 3aHATHI:
HpPOEKTHas
JeSITENTbHOCTD,
n1abopaTopHbIe
HKCIIEPUMEHTBHI, MOJIeBast
NpaKkTHKa u T.IL.
IIpoBoaut
CUCTEMAaTHUYECKHUI aHaJIn3
3¢ heKTUBHOCTH
y4eOHBIX  3aHATHH U
MOJX0/I0B K 00yUEHHIO.

IK-1.4.
Opranusyer u

OCYIIECTBIISIET KOHTPOJIb
U OIEHKYy  y4eOHBIX
JNOCTHKEHUH, TEKYIUX U
HUTOI'OBBIX PE3yJIbTaTOB
OCBOCHHS OCHOBHOM
00pa3oBaTeNbHOM
pOTrpaMMBbl
00yYaIOIIMMUCS.
I1K-1.5. Opranuszyet

3HaThb:
HaIpaBJICHUS
pa3BUTUSI  CUCTEM
HCKYCCTBEHHOT'O
MHTCIIJIEKTA;
METObI
JIEKOMITO3HIINHU
peliaeMbIx 3a/1a4 C
HCII0JIb30BaHUEM
HCKYCCTBEHHOTO
WHTCIIIEKTA;

YMmerTh:
OCYIIIECTBIATH
JIEKOMITO3HITHATO
peliaeMbIxX 3a/1a4 C
HCIIOJIB30BaHUEM
HCKYCCTBEHHOTO
MHTEJIJIEKTA;
Baaners:
HaBBIKAMU
JIEKOMIIO3HIINH,
dhopmanuzanuu
MIPOIIECCOB "
00BEKTOB JUTS
HCIIOIB30BaHUs
WHTEJUICKTY JTbHbI
X  IPOTpaMMHBIX
pelIeHun




pa3nuYHbIe
BHEYPOUHOU
JeATEIbHOCTH: UTPOBYIO,
y4eOHo-
UCCIIE0BATENBCKYIO,
XYA0XKECTBEHHO-
IPOJYKTUBHYIO,
KYJIbTYpHO-JIOCYTOBYIO C
y4€TOM  BO3MOXKHOCTEH
o0Opa3oBaTebHON
OpraHH3aluHy, MecTa
KUTEIbCTBA U HCTOPUKO-
KyJbTYPHOTO
CBOE0Opa3us peruoHa.

BUBI

I1K-6

[TK-6. CriocoOHOCTh
NPUMEHATh HAa  IPAKTHKE
npoQeCCHOHANIbHBIC 3HAHUS
TEOPHUH u METOJIOB
(GU3HYECKUX UCCIIeIOBAaHUHN

IIK-6.1 Bumaaeer
(bU3UIeCKUMU u
MaTeMaTUYECKUMH
MeTrogamMu oOpabOTKU H
aHanu3a WHPOpPMALUU B
obnactu OCHOBHBIX
pa3nesoB GU3HKH.

T1K-6.2. 3HaeT
TEOPETUYECKHE OCHOBBI,
OCHOBHBIE MTOHSITHS,
3aKOHBI u MOJIETH
OCHOBHBIX pas3zenon
buzukn.

[IK-6.3.Ymeer
MMOHMMAaTh, W3JIaratb u
KPUTHYECKH
aHATM3UPOBATh
buznueckyro
MH(pOpMAaLIHIO.
ITonb3oBaThCs
TEOPETUUECCKIUMH
OCHOBAaMH, OCHOBHBIMHU
MOHATUSMH, 3aKOHAMH U
MOJACIISIMH (PUBHKH.

3HaTh:
HaIpaBJICHUS
pa3BUTUSI  CUCTEM
HCKYCCTBEHHOT'O
MHTCIIJIEKTA;
METObI
JIEKOMITO3HIIN U
peliaeMbIx 3a/1a4 C
HCII0JIb30BaHUEM
HCKYCCTBEHHOTO
WHTEJUICKTA;

YMeTh:
OCYIIIECTBIATH
JIEKOMITO3HITHATO
peliaeMbIxX 3a/1a4 C
HCIIOIB30BaHUEM
HCKYCCTBEHHOTO
MHTEJIIEKTA;

Bnaners:
HaBBIKAMU
JIEKOMIIO3HIINH,
dhopmanuzanuu
MIPOIIECCOB "
00BEKTOB JUTS
HCIIOIB30BaHUs
WHTEJUICKTY AJTbHBI
X  TPOTPaMMHBIX
peLIEeHHI




4. CTpyKTypa M coJiep:KaHue TUCIHHIIMHBI (MOTYJIs1)
4.1. CTpyKTYypa JTUCHUIIHMHBI (MOIYJIA)
OO61mas TpyA0eMKOCTh AUCLIUILIIMHBI COCTABIISET 2 3a4ETHBIX €IUHUL], /2 YacOB.

Ne Buabl yueGHoii padoThl, BKIIOYAA DopMBbI TEKYLIET0
n/n CaMOCTOSITEJILHYIO PAaGOTy CTYAEHTOB U | KOHTPOJIsI YCIIeBaeMOCTH
TPYA0eMKOCTh (B Yacax) (no neoenam cemecmpa)
Dopma MPOMEKYTOIHOM
KonrakTHas CamocrosiTe/ibHA aTTecTamu (1o
pabora s1 paboTta cemecmpanm)
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Bgenenue B
MICKYCCTBEHHBIN
WHTEJUIEKT W OCHOBHBIE 1010 8 8
METOAbI MalIIuHHOTI'O
oOyueHust a1 paboThl
CTaOJUYHBIMUIAHHBIMHA
4
Cucremsl rI1yOOKOro 4 | 6 7
00y4eHus
O0yueHue alala 3
CIIOAKPCIUICHUCM
Bcero 18 | 18 | 18 18
Kypcosas paboma (npoexm)
[lo02omo6Ka K dK3aMeHy
OO0mas TPyIOEMKOCTh, B [IpomexyTouHast
gacax Dopma
72118 | 18 | 18 y— *
18 -
3ader ¢ OLEeHKOI
JK3aMeH

4.2. Coaep:xanue TUCUMILIMHBI (MOXYJIs1)

Ne i/nm | HamMeHoBaHMe MOYJIsl, CO/Iep:KaHue Yacsl
1 «BBeeHHe B MCKYCCTBEHHbIH HWHTENJEKT H OCHOBHBIE METObI
MAIIMHHOTO 00y4YeHHs 1Jisl pad0Thl ¢ TA0JUYHBIMU IAHHBIMID)
Jeknuu 10




1.1-1.5 | [OnumonanbHO: MaTeMaTH4YeCKHi IMKOE3 o DJIEMEHTAM 10
MaTeMaTHYeCKOM CTaTUCTHKH, JIMHEHHON anreOpsl U MaTeMaTHYecKOro
aHanus3a. |
OcHOBHBIE 3aJauu cucTeM HCKYCCTBEHHOI'O MHTEJUIEKTA.
Knaccudukanus, knacrepuzauus, perpeccus. THIIBI MaIIMHHOTO
o0yuyeHMs: € yuuTedeM, Oe3 yduTels, C YaCTUYHBIM IPHUBICYEHUEM
yuuTensi, 00y4eHue ¢ MOJKPEIIICHUEM.

Knaccudukanus Ha npumepe anropurma K-ommkaiimmx cocencit (KNN)
[OnuonansHo: bBEICTpHIM ToHMCK Ommkaimmx coceneil.]. Merpuku
OLlEHKH Kiaccuukanuu: TmojaHOTa, TouHocth, Fl, ROC, AUC.
Bamupganmonnass u tecroBas BeiOOpka. Kpocc-Bamumanms. Paborta ¢
KaTeropuajbHbIMUA IPU3HAKAMHU.

Perpeccuss. Metpuku onenku perpeccun: MSE, MAE, R2 -
Ko3puuueHT nerepmMuHanuu. JIuHeiHas perpeccusi, MOJUHOMHUAIIbHASL
perpeccusi. IlepeoOyueHne u perymsipuzanusi, rpeOHEBas perpeccus,
LASSO, ElasticNet.

JluneiHpIe MOAeNU i Kiaccudukanuu. [leprenTpoH, JTorucTHIecKast
perpeccusi,  HOJHOCBSI3HbIE  HEHPOHHbIE  CETH,  CTOXACTUYECKUH
TPaJMEHTHBI CIYCK H  O0OpaTHOE paclpoCTpaHEHHWE TpajUeHTa.
Perynspusanus TuHeHHBIX MO/ieIeH Kiaccu(uKaluum.

Knacrepuzanus, k-means, k-means++, DBSCAN, armomeparuBHas
KJ1actepu3anus. MeTpuKH OLICHKH KJIacTepHU3alluu.

ANTOPUTMBI, OCHOBAaHHBIE Ha MPUMEHEHHWH pEIIAIONINX JIEPEBHEB.
Kpurepun pasnenenus yszia: MWHGOPMALMOHHBIM BBIMIPBINI, KpUTEpUI
JlxkuHau.  AHcamOIM  pellalImuX  JIEPEeBbEB:  CIy4YallHBIM  Jiec,
I'paJiMeHTHBIN OyCTHHT.

Meton onopHbIx BekTopoB. IIpsmas u oOpatHast 3amaua. OnpeneneHue
OTIOPHBIX BEKTOPOB. SI1€pHBII TPIOK.

Hawnpnbii OaifecoBCKMiA KJIacCU(UKATOP. Meronsl OLICHKH
pacripenienienus npu3HakoB. EM-anropuTm Ha mpuMepe CMecu rayccHaH.
Metoabl Oe3rpaJueHTHON ONTUMU3AIMK: ChlydaiHbiii mouck, hillclimb,
OTXMHI, TeHETUYECKHH aITOPUTM.

JlaGopaTopHble paboThbI 8

JIP1.1 | Meronsl paboTsl ¢ Tabaunamu B Python. Arperanus u Buzyanusanus 2
naHHbIX. [IpoBeieHre TEpBUYHOTO aHAIN3a JaHHBIX.

JIP1.2 | criosib30BaHME U CpaBHEHHE aropuTMoB kinaccupukanuu: kNN, 2
pelaronye 1epeBbes U MX aHCaMOITH, JJOTHCTUYECKast PErPECcCHsL.

JIP1.3 | Ucnonb3oBanre U OIEHKAa  alroputMoB  perpeccuu.  Ilonbop 2
ONITUMAJIBHBIX
apaMeTpPOB perpeccuu

JIP1.4 | OntumuszanMoHHble 3a7auydl U uxX peuieHus. [lonbop rumeprnapameTpos 2
JITOPUTMA C TOMOIIBIO METOAO0B ONTUMH3AIIHH.

IIpakTuka 10

I1P1.1 | [IporpaMMHO-aJIrOPUTMHUYECKOE OCBOCHHE MaTepHraja 10
CamocrositeibHas padora 8

CP1.1 | [IpopaboTka yuyeOHOro MaTepuasa JEeKIUi 2

CP1.2 | [ToaroToBka K 1a00paTopHbIM paboTam 4

CP1.3 | [loaroroBka K pyOe:KHOMY KOHTPOJIIO 1

CP1.4 | [ipyrue BUJBI CAMOCTOSITEIILHOM PabOTHI 1

2 Jleknun 4
2.1- | Heiiponnsie cetu. OyHKIMH OMNOKN HEHPOHHBIX CeTel U 00ydeHue ¢ 4
2.3 MIOMOIIIbI0 00paTHOTO pacHpocTpaHeHusi rpagueHta. [lonstue 63T4a M




SMOXH.
PaboTa ¢ n300pakeHUsIMH C TTOMOIIBI0 HEHPOHHBIX ceTel. CBepTOUHBIE
HeilpoHHble cetd. Omnepanuu cBepTok, max-pooling. IlomynspHble
apXUTEKTYphl CBEpPTOYHBIX HEHPOHHBIX ceTeil: AlexNet, VGG, Inception
(GoogleNet), ResNet. Tpancheproe oOydenue.
OOpabotka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3bIKOM C IOMOILBIO
HEHpPOHHBIX ceTeil. BexTopHble mpesicTaBieHus s TekcTta: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsie neiiponnsie cetr, LSTM, GRU.
Tpancdopmepsi, BERT, GPT.
JlaGopaTopHble paboThI 6
JIP2.1 | Knaccudukanus nzoopaxenuii 1 TpanchepHoe oOydeHue. 3
JIP2.2 | PaboTa ¢ TeKCTaMHu M X BEKTOPHBIMU IPEACTABICHUSIMHU TEKCTOB. 3
IIpakTHKa 4
1P [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHraia 4
2.1
CamocrosiTejibHas padora 7
CP2.1 | [IpopaboTka yueOHOrO MaTepraa JEeKIUn 1
CP2.2 | [loaroroBka K J1abOpaTopHBIM paboTam 4
CP2.3 | [loaroroBka K py0eXHOMY KOHTPOJIIO 1
CP2.4 | [Ipyrue BUJbl CAMOCTOSITENBHON pabOThI 1
«OO0yueHue ¢ NoAKPEIIICHUEM»
3 Jlekuuu 4
3.1- | [lonsaTus areHTa, cpepl, COCTOSIHUSA, ICHCTBUH U Harpaapl. DyHKIHS
3.2 neHHoctu coctostHus (Valuefunction) m QyHkums kayectBa AeHCTBUS
(Qfuntion).
OnTumuzanusi CTpaTerMd € MOMOUIbI0 MaKCUMHU3alMKU  (pyHKUIUH 4
LIEHHOCTH U KadecTBa. Q-o0ydeHue.
['mybokoe o0yuenue ¢ monkperiennem. Deep Q-Networks, Actor-critic.
JUia yposns skcneptHblil: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie padoThl 4
JIP3.1 | [Tpumenenne Q-Networks /1711 perieHusi IPOCTHIX OKPYKEHUH. 4
IIpakTuka 4
ITP | IIporpaMMHO-aIrOpUTMUYECKOE OCBOCHHUE MaTepraia 4
3.1
CamocrositeibHas padora 3
CP3.1 | IIpopabGoTka yueOHOT0O MaTepuaa JeKIun 1
CP3.2 | IloaroroBka K J1abopaTOPHBIM paboTam 1
CP3.3 | [loarotoBka K py0eKHOMY KOHTPOJIIO 0,5
CP3.4 | /Ipyrue BUbI CaMOCTOATENbHOM paboThI 0,5

5. Oo6pa3oBare/ibHbIE TEXHOJIOTHHI
B nmpouecce mnpenomaBaHus Moayns HUCHONB3YIOTCS  CIEAYIOIIME METOIbI,
0OHOBIISIEMOE TTPU HEOOXOAMMOCTH TIPOTPaAMMHOE o0OecTieueHre HHPOPMAIIMOHHBIX TEXHOIOTHHA:
— e-mail npenonaBares;
— DJIEKTPOHHBIE y4eOHO-METOJMYECKHE MaTephaibl JUis OOecCTedeHUs] CaMOCTOSTEIbHOM
paboThI CTYICHTOB;
— CHHCOK caliToB B ceTn «VIHTepHEeT» JUII MOMCKAa HAayYHO-TEXHHYECKOW HMHGOPMAIMH IO
paszenaM AMCUUIUINHBL;
—  TaKeThl NPHKIAJHBIX IPOrpaMm, Harpumep, pytorch.

cpeicTBa u



6. YueOHO-MeTOUYECKOe o0ecredyeHHe CaMOCTOSITEIbHOH PadoThl  CTYAEHTOB.
OueHouHble CpeacTBa AJsl TEKyLIero KOHTPOJS YCIeBAeMOCTH, MPOMEKYTOYHOI
aTTecTALMHU 10 UTOTaM OCBOEHHS IMCHHMIJIMHBI.

s obecriedeHns caMOCTOSTENbHOM paboThl CTYAeHTOB 10 Moyio chopMUPOBaH METOIUUECKHIA
KOMIIICKC, BKITFOYAIOIINIA

B ce0s ceayIonre y4eOHO-METOINICCKIUEe MaTePHAIIBI:

1. [Tporpamma kypca.

2. Y4eOHUKH U y4eOHBIC TTOCOOMS.

3. Cnmcok aznpecoB callToB B MH(GOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH «VHTepHeT» (nanee
— ceTb «HTEpHET), copepKaIUX aKTyaIbHYI0 HHPOpMaIHIo o 6J1okam Moays.
bubmuorpaduueckue cchliku Ha yueOHbIe U3IaHUS, BXOAAIIUE B METOAMYECKUN KOMILIEKC,
MIPUBEJICHBI B IEPEUYHE OCHOBHOM M JTOTIOJIHUTEIBHON Y4eOHOM TUTepaTyphl, HEOOXOAUMOMN st
ocBoenust Moxayns (pasaen 7).

K nomonHuTENBHBIM MaTepHaliaM TaKKe OTHOCUTCS IepeueHb pecypcoB cetu «MHTepHeT»,
PEKOMEHAYEMBIX JJISi CAMOCTOSITEIbHOM paboThl pu ocBoeHnU Monyns (pa3nen 7). CTyaeHTs
MOJIYYaloT AOCTYH K YKa3aHHBIM MaTepualiaM Ha IIepBOM 3aHATHU 10 MoayIio.

7. Yue0HO-MeTOAHYECKOE H MaTepuaJIbHO-TeXHHYECKOe odecreueHHe
AMCUUIIMHBI(MOAYJIs1)

7.1. YueOHas qureparypa:

OcHoBHasl J1UTEpaTypa 1Mo MOIYJI10

1 Mammanoe o0yuenne. Hayka U HCKyCCTBO MTOCTPOCHHUS aJITOPUTMOB, KOTOPBIE
M3BJIEKAIOT 3HaHMs U3 naHHbIX. [lerep dnax. IMK Ilpecc. 2015.

2. TI'myGokoe oOyuenwue. [lorpyxenne B Mup HelipoHHBIX ceteld Hukonenko Cepreit
Uropesuy, Kagypun A. A. | Hukonenko Cepreii Uropesuy, Kagypun A. A.

3. Ob6yuenue ¢ moakperuieaneM / Carron Puuapn C, bapro Duupro I'., JIMK Tlpecc, 2020.

JlonoiHUTeIbHBIE y4eOHble MATepPHaJIbI

1. OcHOBBI HCKYCCTBEHHOTO UHTEIIEKTa : yueOHoe nocobue / E.B.boposckas, H. A.
HaBbiioBa. 4-e u3f.,»nektpoH. M.: Jlaboparopus 3uanuii, 2020. 130 c.

2. HckyccTBeHHbII HHTEILIEKT ¢ mpuMepamu Ha Python. hrommlIpatuk. Bunbsme. 2019.

3. TlpuknagHoe MamuHHOEe OOydenue c momoinsio Scikit-Learn, Keras u TensorFlow:

KOHIICTIIIUM, WHCTPYMEHTBI M TEXHHUKH JUIl CO3/IaHUSl MHTEJUIEKTYalbHBIX CHCTEM , 2-€

n3nanue. XKeponOpenbeH. [Inanextuka-Bunbssame. 2020.

Xenpuk bpunk, J[xo3ep Puuapae, Mapk desepond «Mamunnoe oOyuenuey, [Turep 2017.

5. Kak yunrcs mammna: Pepomrornust B 001acTi HEHPOHHBIX ceTed U TiyOokoro oOyueHus. SH
Jlexyn. Ansninaa PRO. 2021.

6. I'poxaem rmy6okoe oO0ydenue. Dunapro Tpack. [Turep. 2019.

7. OOyuenue c¢ moakperienneM Ha PyTorch. Coopuuk penentoB. KOcu Jlro. JIMK Ilpecc.
2020.

8. https://spinningup.openai.com/en/latest/

e

7.2. UuTEepHET-pecypChl

[IpumMmepHBIil MEpeUYeHb PECYPCOB CETU «MHTEPHET», PEKOMEHIYEMBIX ITPU OCBOCHUH MOIYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenue B MammnHoe 00yuenue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
3. Crneumanuzarus MammHHOE 00yUeHHe U aHAIN3 JaHHBIX OT «MOCKOBCKUH (hU3UKO-
texundeckuid mHCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma i mpoBeacHUs copeBHOBaHui mo DataScience(



https://spinningup.openai.com/en/latest/
https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-

https://www.kaggle.com )

7.3. IIporpaMmmHoOe obecnevyeHme:

— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016

— Microsoft Office 2007, 2010, 2016

— Awnrusupyctoe [10 Kaspersky endpoint security

— CnpaBouHo-TipaBoBas cucrema “I"apant”

7.4. MaTepuajbHO-TeXHHYECKOe o0ecneueHue
Onucanue MaTepuaIbLHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOM 1JIA U3YyUYEeHUS] MOTYJIS

HepequL MaTCpUuaJIbHO-TCXHUYCCKOI'O obecrieueHus MOI[y.]'ISI

Ne ni/m| Bup 3ansituit Bun u HameHoBaHuE 000py10BaHUS
1 [JlexuuoHHsbIe Aymutopun ¢ MYJBTHUMEIMWHBIMUA  CPEICTBAMH, CpPEIACTBAMH
3aHATHS 3BYKOBOCIIDOM3BENIEHUSI M HMMEIOIIME BBIXOX B ceThb «lHTEpHET».
[Tomemienus Ay NpOBEACHUS ayAUTOPHBIX 3aHITUI, 000pY10BaHHBIE
y4eOHOI MeOeInbIo
2 |JlaGoparopubl |KoMIbIOTEpHBIM KJlacC € KOMIUIEKCOM IPOrPaMMHBIX CpEACTB,
€ paboTsl MO3BOJSIIONIMX KKJIOMY CTYIEHTY pa3padaTbiBaTh MpPOTPaMMHBIE
peanu3anuy NpakTUYECKUX 3a/1a4 B XOJI€ BBIITOJIHEHHs JJAOOPATOPHBIX
pabot
3 |CamocrosrensH |bubnmorteka, nMeromnias paboune MecTa ISl CTYJIEHTOB. AyIUTOPHH,
ast pabora OCHAILICHHBIE KOMITBIOTEPAMHU C JOCTYIIOM K ceTH «HHTepHET»
4 |IIpaxTuka KoMmmnbroTepHelii KiacC ¢ KOMIUIEKCOM IIPOTPAMMHBIX CpEICTB,

MO3BOJLIIOLIMX  KaKIOMY CTYIEHTY pa3pabaThIBaTh NpPOrpaMMHEIC
pain3anuu MPakKTUICCKUX 3aaa4 B XOAC BBIITOJHCHHA J'Ia60paTOpHBIX
pabot



https://www.kaggle.com/

Pabouas mnporpamma guciumuinHel b1.0.11.03 Cucrembl HCKYCCTBEHHOIO WHTEIIEKTA
coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusmMu PI'OC BO mo HampaBICHHIO MOATOTOBKH
03.03.02 dwusuka, yTBepKACHHOTO IPHKa3oM MHUHHCTEpCTBAa 00pa30oBaHus U HayKu Poccuiickoit
®enepanuu ot 7 aprycra 2020 r. N 891

[TporpamMMy coCTaBHUII
dapruesa 3yapbua CyaranrupeeBHa / /

[Tporpamma omoOpena Ha 3acenannu Kadenpbl  MHDOPMAIMOHHBIC CHCTEMBI U TEXHOJIOTUI

[Tporpamma oo0peHa Ha 3aceganuu Kadeapbl «Pu3nka»
[Tporokon Ne_10 or« 20 » wmas 2024 rona

[Tporpamma ogo0peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIbpTeTa
[Tporokom Ne_9  or«22 » _mas 2024 rona




CeeeHusi 0 nmepeyTBepKIeHUN NMPOrPpaMMbl HA OYepeHOH y4eOHbIN roJl U perucTpauuu
H3MEHEeHU

VYueoOnsiii | Pemenue kadgeapor Buecennnie u3sMeHeHus IToamuce 3aB.
TOJI (Ne mporokora, mata) kadeapoit




