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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstMmu ocBOeHHs Y4eOHOW IUCHUIUIMHBI SBIAIOTCS (HOPMHUpPOBAHHE Y
oOyuJaromuxcst MpoheccnoHaIbHBIX 3HaHUN U HABBIKOB B 00JIACTH MCTIOIb30BAHMS
MOJIeleN 1 METOJJOB CUCTEM UCKycCcTBeHHOTo nHtemekra (M1); ycBoeHne ocHOB
pa3paboTKu U mpuMeHeHUs MeTo10B cucteM VU npu peniennn npukiaaHbixX 3a1a4
00paboTKu HHPOPMAIIH U ONTUMAIBHOTO YIIPABIEHUS, a TaKke (HOPMHUPOBAHHE Y
oOydaromuxcsi KOMIETCHIUH B O0OJACTH TOCTPOCHUS MU (YyHKIHOHUPOBAHUS
cuctem M, MeTo10B ONITUMAIBHOTO MPEICTABICHUS U 00paOOTKH 3HAHHI B 3TUX
CHUCTEMax, METO/OB U aJTOPUTMOB 0OpaOOTKM HH(POpPMAIMH U ONTUMAJIHLHOTO
YIPABJICHHUS.

JlucuunnuHa mnpeaHazHaueHa Juid  (OpPMHMpOBAHUS M 3aKpEIUICHUS Y
oOydaromuxcsi KOMIIETEHIMHM, HEOOXOAUMBIX JJIsi PpELIEHUs CIEAYIOLIUX
po¢deCCUOHANIBHBIX 33/1a4 (B paMKaxX MPOEKTHOM e TEIbHOCTH):

- IlpoBepka peanuzanuu 3amnpocoB Ha U3MeHeHUe (BepuduKkanus) B
COOTBETCTBHHM C IMOJTYYEHHBIM ILIAHOM;

- OOecnieueHne kadectBa B mpoekrax B ooOsactu UT B cooTBETCTBUU C
YCTaHOBJICHHBIMU PETJIaMEHTaMU;

- Opranuzanusi NpueMo-CIATOYHBIX HCIBITAHUHN (Baiuaalus) B MPOEKTaxX
MaJIOro W CpEeIHEro ypoBHs ciloxkHocTh B obmactu UT B coorBercTBUM C
YCTaHOBJICHHBIMU PETJIaMEHTaMHU.

2. Ilnanupyembie pe3ynbTaTbl 00yYeHHs M0 JUCHUILIMHE (MOIYJIIO).

Ilepeuenp GopMUPYyEMBIX pe3yJbTAaTOB OCBOSHHS  00pa3oBaTEIbHOMU
mporpamMmbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUeHHUs 10 AUCIHUILTUHE (MOIYIIIO):

OIIK-6 - CriocoOeH pa3pabaThiBaTh OM3HEC-TIAHBI U TEXHUYECKUE 3aaHUs
Ha OCHAIIIEHUE OT/AENIOB, JiabopaTopuil, OPUCOB KOMIBIOTEPHBIM U CETEBHIM
000pyT0BaHUEM;

OIIK-8 - Cniocoben pa3zpabaTbiBaTh aqrOPUTMBI U TIPOTPAMMBI, IPUTOTHBIE
JUTSI IPAKTHYECKOTO PUMEHEHUS,

IIK-1 - CnocobeH aHanu3upoBaTh OOJIBIIME JaHHBIE C HMCIOJIb30BAHHEM
CYIIECCTBYIOIIEH B OpraHM3alMi METOJO0JOTHYCCKOH W  TEXHOJIOTHYECKOU
UH(PACTPYKTYPHI;

YK-1 - CriocobeH OoCymIIeCTBIATh MOUCK, KPUTHYECKUM aHAJU3 U CHUHTE3
uH(pOpMaIUH, TPUMEHSATH CHCTEMHBIN MOIXO/T JIJIsl PEIICHHS TOCTABICHHBIX 3a/a4.

OO0yueHnue 1Mo JUCIUTUTHHE (MOJTYJIIO ) TIPEIITOIaraeT, 4YTo 1Mo ero pe3yJbTaTaM
oOyuyaroruiicst Oyier:



3HaTh:

TpeOOBaHMSI K TIEPCOHATBHBIM IOMITBIOTEpPAM W CEPBEPHBIM pecypcam,
PeATM3YIONTUM aJITOPUTMBI MAIITUHHOTO O0yYCHHUS

OCHOBHBIC METOJIBI ONTHUMAJILHOTO TPEACTABICHHUS U 0OpaOOTKH OOJBITHX
JNaHHBIX B cuctemax M

O0COOCHHOCTH MAIIMHHOTO 00yueHusl ¢/0e3 yuuTes

POrpaMMBbI JIJIsl MPAKTUYECKON peaan3alui MalllMHHOTO O0yYeHUs

Ymersn:

pa3pabaTeiBaTh M TMPOBOJUTH CPAaBHUTEIBHBIA aHAIU3  aJTOPUTMOB
pacrno3HaBaHust 1 00pabOTKU OOJIBIINUX TaHHBIX

MPOEKTUPOBATH BEIUUCIUTEIbHYIO HHOPACTPYKTYPY I XpPaHEHHS OOJIBIITNX
00BEMOB JJaHHBIX

OCYILECTBISATh OTOOP IaHHBIX AJI1 MAIlIMHHOTO 00y4Y€eHUs

Baaners:

HaBbIKAMU TPUMEHEHHUS METOJOB MAIIMHHOTO OOYy4YeHUs NpU pEIICHUU
PO EeCCUOHANIBHBIX 3a/1a4

HaBBIKAMH pa3padOTKU aIrOPUTMOB MAIIMHHOTO O0Y4YEeHUS

HaBBIKAMH 1000pa KOMIIOHEHTOB ISl MH(MPACTPYKTYpPHI 3a]1a4 TIIyOOKOro
00yueHus

HaBbIKaMHU (POPMUPOBAHUS TEXHUYECKOTO 3a/1aHUsI HA MAIIMHHOE 00y4YeHHE

3. O6beM TUCITUTIIUHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIs).

OO0mast TPyIOEMKOCTh AUCIHUIUIMHBI (MOIyJisi) coctaBisieT 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem paucuMIUIAHBL (MoOayisi) B (opMe KOHTAKTHOW paboThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU U (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peasin3alun 00pa3oBaTesIbHON MporpaMMbl Ha UHBIX YCIOBUSX,
IpU MIPOBEICHUH YUEOHBIX 3aHATUM:

Konmuaectso
. JacoB
Tun y4eOHBIX 3aHATHN C
eM.
Bcero
Ne3
KonTakTHas paboTa mpu poBeIeHUN YUeOHbIX 3aHATUH (BCET0): 64 64
B ToMm uncie:
3aHgaTHA IEKIUOHHOIO TUIIA 16 16




3aHATHS CEMUHAPCKOTO TUTIA 48 48

3.3. O6peM auCHUIIMHBI (MOAYJs) B (hOpME CaMOCTOSITENBHOM pPabOTHI
oOyuarommxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYalOmUXCA C
NeTaroTHIECKUMH paOOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBJIEKAEMbBIMH K peaTH3alIiu
o0pa3oBaTeNbHOM MpPOTpaMMbl HAa HWHBIX yCIOBUSX, TMPU TPOBEIACHHUU
IPOMEKYTOYHOM aTTECTAIlMK COCTaBIIsIeT 80 akaeMHIECKUX Jaca (OB).

3.4. Ilpu 0Oy4eHnu 1o HHANBUAYAIBHOMY Y4eOHOMY IIaHY, B TOM YHCIIE IIPH
YCKOPEHHOM 00y4eHHH, 00BEM AUCHUIUIMHBI (MOAYJs) MOXKET OBITh peaan30BaH
MOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarommxcs, a Takxke B hopme
KOHTaKTHOM pabOThl 00y4arOIUXCs C MEAaroruueckuMu paboTHUKAMU U (UJIN)
JUIaMH, TIPUBJIEKAEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, IIPU MIPOBEJICHUU POMEKYTOUHOU aTTECTALIUH.

4. ConeprkaHue JUCIUTUIMHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

1 |Dranel MamMHHOTO O0y4YEHUs

PaccMarpuBaeMble BOIIPOCHL:

Krnaccudukaiius anropuTMOB MalllMiHHOTO O00YYEeHUS

Oransl MAITHHHOTO 00yYeHHS

2 Knaccudukarus

PaccmarpuBaembie BOIPOCHL:

IMocraHoBKa 3a1a4 KIACCU(PUKALIMH, PETPECCUH, IPOTHO3UPOBAHHS M PAHKHPOBAHHSI
CoBpeMeHHbIE METO/IBI PEILICHHS 33/1a4 PAaclio3HaBaHus 00pa30B. PeKOMEHIaTEIbHBIC CHCTEMBI
3 |MeToIbI KJIACTEPHOTO aHAJIN3a

PaccMarpuBaeMble BOIIPOCHL:

ITocTaHOBKA 3a/1a4 KJIaCTEPHU3ALIH, IIONCKA ACCOLHATUBHBIX MPABWJI, GUIBTPALIUH BEIOPOCOB, TOCTPOCHUE

JIOBEPUTEIHHON 001aCTH, COKpaIlleHHEe Pa3MEPHOCTH, 3aI0THEHHE MTPOMYIIEHHBIX 3HAYCHHHA
DTarbl ¥ METOJIbI MPOBEACHHUS KIIACTEPHOTO aHAIN3a

ANTOPUTMBI TEHEPAINH ACCOIMATUBHBIX MPABHIL

OubTparys TaHHBIX

4  |HeliponHnsle cetu

PaccmarpuBaeMble BOIPOCHL:

Knaccudukanus apxuTekTyp HEHpOHHBIX CeTer

Heiiponnsle cetu rirybokoro o0y4eHus

PexyppenTtHbie HelipoHHBIE ceTH. CBEPTOUYHBIE HEHPOHHBIE CETH

5 |Anroput™msl

PaccmarpuBaembie BOIPOCHL:
OCHOBHBIE IMOHATHS M 3TAIIbI pa6OTBI TCHETUYCCKUX aJITOPUTMOB.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

OCHOBHBIE ITOHSTHS ar€HTHOTO MOIX0/a. MHOI0areHTHBIE CHCTEMBI.
Anroputmbel SARSA u Q-learning

HNHuTtepnperamus Moaenel MaltmHHOTO O0yYCHHS

PaccmarpuBaembie BOIIPOCHL:

Oco0eHHOCTH 00paOOTKH €CTECTBEHHOTO S3bIKA.

bubnanorexu u GpeiMBOPKY ISl pacliO3HABAHUS PEUH, aHATHM3a U TEHEPUPOBAHHS TEKCTa, CHHTE3a peun

4.2. 3aHATUS CEMUHAPCKOTO TUNA.

HpaKTI/I‘IGCKI/IC 3aHATHUA

n/o

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE

Oranbl MAaIMHHOTO 00Yy4YeHHUs
PaCCManPIBaeMBIe BOIPOCHI:

PaSBCI[O‘IHLIﬁ aHaJIn3 JaHHBbIX.

3anosHeHHE IPOIyCKOB. | eHepalys MprU3HaKoB

MGTOIH:I KJIACTCPpHOI'O aHalin3a
PaccmaTtpuBaeMble BOIIPOCHI:
MammHHOe 00y4eHue 0e3 yIuTes.
Kunacrepusanust 1 mouck aHOMaIui.

Perpeccus
PaccmaTprBaemble BOIIPOCHI:
Perpeccus (uHelHas perpeccus, JepeBbs pelleHuil, npocTas HeHpOHHasl CETh).

Knaccudukanms

PaccmarpuBaembie BOIPOCHL:

MamunHHOe 00y4eHHE ¢ yUUTETIEeM.

Krnaccudukarus (Joructiudeckas perpeccus, IepeBo PeleHu, CIyYaiHbIN JIec, TPpaIieHTHBIH OyCTHHT)

WHuTrepnperanus Moaenei MaliMHHOTO 00y4eHus
PaccmarprBaeMbie BOTIPOCHI:

WHaTepnperanys pe3ynbTaToB MOJENei MAIMHHOTO O0YUYCHHS C YIUTEIIEM.
Yactuunsle 3aBucumocty (PD) u nokanbnas nuntepnpetanust (LIME).

[ToaroroBka MaTeMaTHUECKUX MOJIENEN JaHHBIX Ul (POPMUPOBAHMS KEHCOB IO
MalIMHHOMY O0y4eHUIO

PaCCMOTpeHI/Ie OCHOBHBIX ITOJAXOA0B K IMOCTPOCHUIO MATEMATUYECCKUX Mo,ueneﬁ JaHHBIX 1 MAaTCMAaTHYCCKUC

MOACIIN JaHHBIX IJIA KEHCOB 110 MaliuHHOMY O6y‘I€HI/I}O

4.3. CamocrosiTenbHas padoTa 00y4darommuXCs.

/o

Bun camocrosTensHO# paboThI

N3yuenue nutepatypsl

Pabora ¢ nokymenrauuei 6udanorek pandas, matplotlib, seaborn, pandas_profiling

BrimosnHenue KkypcoBoii paboThl.

IIoarororka k HpOMC)KyTO‘-IHOﬁ aTTeCTaluu.

gl Bl W N

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.




4.4, [TpumepHbIU NepeueHb TeM KypPCOBBIX padboT

1. Ucnonb3oBaHWe MeETOAA OIOPHBIX BEKTOPOB B 33Ja4ax MAalIWHHOTO
00yueHus.

2. Vcnonb3oBaHue METOAa HAMMEHBIINX KBAJIPATOB B 3aJa4aX MAaIIUHHOIO
o0yueHus.

3. Hcnonb3oBaHuE HEHPOHHBIX CETEH JOJTOM KPATKOCPOUYHOM MaMsTH B
3a/layax aHalli3a BPEMEHHBIX PSI/IOB.

4. MHcnonwszoBanue OubOmmuoreku TensorFlow B 3amayax MalIMHHOTO
00yueHus.

5. HWcnons3oBarnme IBM Watson Studio mis co3gaHusi KOTHUTHBHBIX
MIPUIIOKEHU M.

6. Mcnonb3oBanne IBM Watson Studio B 3a1agax pacrno3HaBaHusi 0Opa3oB.

7. O6paboTKa €CTECTBEHHOTO SI3bIKa B KOTHUTUBHBIX MPUJIOKCHHUSX.
8. AIrOpUTMBI IOUCKA ACCOLIMATUBHBIX MPABWUIL.
9. PekoMeH1aTeNbHBIE CUCTEMBI.

10. Pacno3naBanne 00pa3oB ¢ UCIOJb30BAHUEM HCKYCCTBEHHBIX HEHPOHHBIX
ceTell Iiry0oKoro o0y4eHus.
11. O0yueHue ¢ NoAKPEIJIEHUEM B CHCTEMAaX UCKYCCTBEHHOTO UHTEIIEKTA.

12. CermeHTanus n300pakeHUl ¢ MCIOJIb30BAHUEM METOJIOB KJIACTEPHOIO
aHanu3a.

5. llepeueHp wu3AaHUN, KOTOPHIE PEKOMEHIYETCS HCHOJIb30BaTh IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIS).

No
. bubnuorpaduueckoe onucanue Mecro nocryna
1 1. FabmymuH, H. M. Pa3BuTtue uenoBeueckoro https://e.lanbook.com/book/173018

KanuTana v HUppoBOi 5KOHOMUKH B PErHOHaX
Poccuu: GakTOpHBIM 1 KIacTepHBINA aHATUS :
moHorpadus / H. M. I'abaymnun. — Kazanp : KOV,
2019. — 268 c. — ISBN 978-5-00130-291-9. —
TexcT : anexkTpoHHbIH // JlaHb : 37€KTpOHHO-
O6ubauoreyHas cucrema

2 2. I'mtuc, JI. X. Cratuctuyeckas kiaccu(ukaius u https://e.lanbook.com/book/3493
kiactepHbiit ananus / JI. X. I'mtuc. — Mockaa :
['opuas xaura, 2003. — 157 c. — ISBN 5-7418-
0010-6. — Texkcr : anexkTpoHHbIH // JlaHb :

AJIIEKTPOHHO-OMOINOTEYHASI CHCTEMA.




3 | 3. I'maccuep, O. I'mybokoe obyuenue 6e3 https://e.lanbook.com/book/131710
matematuku. Tom 2. [IpakTrka : pyKOBOJCTBO / D.
['maccuep ; mepeBon ¢ anriumiickoro B. A. Spoikoro.
— Mockaa : JIMK Ilpecc, 2020. — 610 ¢. — ISBN
978-5-97060-767-1. — TekcT : aneKkTpoHHbIH // JIaHb
: BIIEKTPOHHO-0MOIMOTEeYHAas cucTeMa

4 4. I'ynprsieBa, T. A. MeTObl CTATUCTHYECKOTO URL.:

obyueHns B 3a1a4ax perpeccun u knaccudukamun : | https://e.lanbook.com/book/118291
monorpadus / T. A. I'ynbrsesa, A. A. Ilomnos, A. C.
Cayrtun. — HoBocubupck : HI'TY, 2016. — 323 c.
— ISBN 978-5-7782-2817-7. — Tekcr :
AIIEKTPOHHBIN // JIaHb : 3eKTPOHHO-OMOIMOoTeUHAs
CHUcCTe

5 5. Kyk, JI. MamunaHOe 00y4eHHe ¢ UCTIOIb30BaHUEM https://e.lanbook.com/book/97353
oubmuoreku H20 / JI. Kyk ; mepeBoa ¢ aHTTIHIICKOTO
A. b. OrypuoBa. — Mocksa : IMK Ilpecc, 2018. —
250 c. — ISBN 978-5-97060-508-0. — Teker :
AIIEKTPOHHBIN // JIaHb : 2IeKTPOHHO-OMOIMOTeYHAs

cucrema.
6 | 6. ®nax, [1. Mamunnoe o0yuenue. Hayka u https://e.lanbook.com/book/69955
HCKYCCTBO MTOCTPOCHHUSI aJITOPUTMOB, KOTOPBIE
W3BJICKAIOT 3HaHUs U3 naHHbIX / [1. doax. — MockBa
: AMK Tlpecc, 2015. — 400 c. — ISBN 978-5-97060-
273-7. — Texcr : anmeKkTpoHHbIH // JIaHs :

AJIEKTPOHHO-OMOIMOTEYHASI CHCTEMA.
7 7. Hensix, A. H. CoBpeMeHHbIE TEXHOJIOTUHU https://e.lanbook.com/book/141063
IPOTUBOACHCTBUS (PMHAHCOBBIM MPECTYIIIICHUSM :
yuebHoe nocooue / A. H. Llenbix. — PoctoB-Ha-Jlony
: IO®Y, 2019. — 119 ¢. — ISBN 978-5-9275-3286-
5. — Tekcr : 21eKTpOHHBIH // JIaHb : 311€KTPOHHO-
OoubnuoTeyHas cucrema

8 8. [anes-1IBap, I1I. Mnen mamuaaoro obydenus : | https://e.lanbook.com/book/131686
yuebHoe nocobue / L. [anes-11IBapu, ben-

Jasunalll. ; nepeBon ¢ anrnuiickoro A. A. ClIMHKHHA.
— Mockaa : JIMK Ilpecc, 2019. — 436 c. — ISBN
978-5-97060-673-5. — TekcT : anekTpoHHbIH // JlaHb
: DJIIGKTPOHHO-OUOIMOTEYHAs CCTEMA.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH(OPMAIMOHHBIX CHPABOYHBIX CUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MPH
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

JNoxkymenTarus oubanorexu pandas. https://pandas.pydata.org/docs/

JoxyMeHTanus OMOIHOTEeKH matplotlib.
https://matplotlib.org/stable/users/index



HoxymeHnrarusi oubnuoreku seaborn. https://seaborn.pydata.org/tutorial.html

JIoKyMeHTaIus OnOIMOTEKH pandas_profiling. https://pandas-
profiling.github.io/pandas-profiling/docs/master/index.html#pandas-profiling

Hoxymenrarus scikit-learn https://scikit-learn.org/stable/user_guide.html

JoxymenTarust 6u6nuorexu lime https://github.com/marcotcr/lime

http://aiportal.ru

http://library.miit.ru

https://e.lanbook.com

7. llepedyeHb  JNHIEH3UOHHOTO WU  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 OOECHe4YeHus, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJCTBA,
HEOO0XOUMOTrO JUIsl OCBOCHUS JUCIUILIMHBI (MOJTYJISA).

MS Office (Excel, Word)
Notepad++

Bbpay3zep Chrome
Anaconda

8. Omucanue MaTepHAIbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON ISt
OCYILIECTBJICHHUSI 00pa30BaTEIbLHOIO Mpoliecca Mo IUCIHUILUTHHE (MOIYJIIO).

2 yueOHBbIX Kj1acca (CTOJIbI, CTYJbs - IO 25 1)

Kommnerorep npenonasaress

Intel Core i7-9700 / Asus PRIME H310M-R R2.0 / 2x8GB / SSD 250Gb /
DVDRW

Kommnrsrotepsl cTyaeHTOB (24 en)

Intel Core 19-9900 / B365M Pro4 / 2x16GB / SSD 512Gb

MonwuTop (25 en)

Knasuatypa (25 en)

Mpika (25 en)

Jlazepusblii nnpunTep (2 en)

[Tpoektop Optoma W340UST

DKpaH AJisl IPOEKTopa

MapkepHas gocka

9. ®opma MpoMeKYTOUHON aTTEeCTALNH:

Kypcogas pabota B 3 cemectpe.
DK3aMeH B 3 ceMecTpe.

10. OueHouHble MaTEpHUAIBI.



OueHouHbIE MaTepUalibl, TPUMEHSEMbIE TTPU MPOBEICHUN MPOMEKYTOUHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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