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1. O0mmue moI0KeHUA

1.1. lean v 3aga4M AMCHUIIINHBI

- OBJIaJICTh 3HAHUAMH M HABBIKAMHM IPUMEHEHHUSI OCHOBHBIX METOJIOB MCKYCCTBEHHOTO MHTEJUICKTA B
npoecCuoHaNBHOM e TEIbHOCTH.

B npornecce n3yueHust fTaHHOW JUCHUIUIMHBI CTYICHT TOJDKCH:

N3yunts:

METOJIbl Pa3paboTKW OPUTHMHAIBHBIX AJITOPUTMOB U MPOTPAMMHBIX PEUICHHH C HCHOJIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTHI

Hayuntbcs:

MPUMEHSITh METOJIbI Pa3pabOTKU OPUTHHAIBHBIX AJITOPUTMOB W MPOTPAMMHBIX PEIICHUHN C HCIIOTb-
30BaHUEM COBPEMEHHBIX TE€XHOJIOTUM

OBnajners:

HABBIKAMU JIEKOMIIO3UITNH, (hOpMaTH3AIUH ITPOLIECCOB M OOBEKTOB JIJISl HCIIOJIb30BAHMS WHTEILICKTY-
AJIbHBIX IPOTrPaAMMHBIX PEIICHMII.

1.2. U3y4yaemblie 00beKThI AMCHUIIIHHBI

MeTo/b1 pa3paboTKu OPUTHHAIBHBIX aJTOPUTMOB,;
Metozpl pa3pabOTKu TPOrPAMMHBIX PEIICHUM C MCIIOIH30BAHUEM COBPEMEHHBIX TEXHOJIOTUH

1.3. Bxoaubie Tpe0oBaHusA

| He npeycMOTpEHb!

2. IlnanupyemMbie pe3yJbTaThbl 00yYeHHsI 10 JUCUMUILTIMHE

Komme- Nupekc IInanupye- WNHnukaTop nocTrkKeHns CpencrtBa OLIEHKH
TEHIMs | WHAMKATOpa | MbIe Pe3yIbTaThl 00Y- KOMIIETEH-

YEeHUs 110 TUCLMIUIMHE | LU, C KOTOPBIM COOTHE-
(3HaTh, yMETb, BIAJETh) | CEHbI INITAHUPYEMBIE pe-
3yNbTaThl 00yUEHUS

OIIK-5 | U-1onk-s 3HATh: 3naetr ocHOBHI MH(oOpMa- | Teopernueckue
- TEOPETUYECKHE OCHO- | THKM ¥ KOMIIBIOTEPHOW | BOTIPOCHI 3aueTa
BBl aHANU3a JaHHBIX U | TpaduKu.
MAaIIMHHOTO

o0OyueHus;

- crienu UKy paboThl
QITOPUTMOB MAITUHHO-
ro 00y4YeHus;

- IPUHITUIIBI O0yUEHUS
Y IPUMEHEHNUS HeW-
POHHBIX CETEH;

- apXUTEKTYpHI TI1y0o-
KUX HEUPOHHBIX CETEN,
MIPUMEHSIEMbIX B pellie-
HUU TPAKTHYECKUX 3a-
Jla4y CBA3aHHBIX C aHa-
JU30M U300paKeHUI U
TEKCTOB;




UA-20mk-5

YMers:

- IPUMEHSTH METOJIbI
MaITMHHOTO 00YyYeHUS,
MOJATOTOBKH JJAHHBIX U
HHTEpIpEeTaIH pe-
3y/bTATOB,;

- BBITIOJIHATH HACTPOii-
K1 HEO0XOIMMOTO OK-
py>KeHus aJisi paboThI C
HEUPOHHBIMU CETIMU;
- IPUMEHSATH U J000Y-
4aTh Npeao0ydeHHbIE
HEUPOHHBIE CETH U3
JOCTYITHBIX OUOJIMOTEK.

YMmeer pemarb mpodec-
CHOHAJIbHbIE 3a1auu,
NPUMEHSS COBPEMCHHBIC
UHPOPMALIMOHHBIE — TEX-
HOJIOTHH.

3anuTa npakTuye-
CKMX 3aHSITHH.
[IpakTrueckue 3a-
JlaHus 3a4eTa

WU-3omk-s

Bnaners HaBbIKaMu:

- OLICHUBAHUS IIpUMe-
HUMOCTH aJITOPUTMOB,
BO3MOKHBIX

PHUCKOB U MOCJIEACTBUN
OIIHNOOK, ITONCKA OITH-
MaJIbHBIX

pelieHuit 11 padbounx
3ajay;

- IPOBEJICHUS IIOJTHOTO
LIUKJIa BBIYUCIIUTEIIBHO-
ro SKCIIEPUMEHTA, OT-
paskeHus XoJ1a
BBITIOJTHEHUS IPOEKTA U
MIOJIyYEHUs pe3yibTa-
TOB B OTYETaX U JIOKY-
MEHTalUY;

- UCII0JIb30BAaHHUS CY-
LIECTBYIOLINX
MIPOrpaMMHBIX OMOIHO-
TEK U Mojelelt, co3ja-
HUS TIPOTPAMMHBIX
peanu3anuit

rI1yOOKHUX HEMPOHHBIX
ceTen.

Brnaneer HaBbikamMu pe-
HIeHMs 3a7a4 B oO0jacTu
npodeccuoOHaIbHON  Jiesi-
TEIbHOCTU C IPUMEHEHU-
€M COBPEMEHHBIX HH-
(OpMalMOHHBIX ~ TEXHO-
JOTMM M NPUKIATHBIX
anmnapaTHo-
IPOrPaMMHBIX CPE/ICTB.

3amnuTa npakTuye-
CKMX 3aHITHH.
[IpakTuueckue 3a-
JTaHWs 3adeTa

OIIK-8

NJ-1omk-s

- TEOPETUYECKHE OCHO-
BbI U QITOPUTMBI 00Y-
YEHU C
MOJIKpPETIICHUEM;

- IpUMEeHeHue odyue-
HUS C MTOJIKpEIUIEHUEM
JJId IMTPAKTUYCCKUX 3a-
aad.

3HaeT TEPMHHOJIOTHIO B
obnmactu 1MHQPOBOI KO-
HOMHKM U  IU(POBBIX
TEXHOJIOTUI

Teopernueckue
BOIIPOCHI 3auera

N-20mk-8

- BBIOUpATH U peann3o-
BaTh JITOPUTMBI 00Y-
YEeHHUS C MOJKPEIICHH-
€M ¢ yueToM cnenudu-
KM 33Ja4H;

- aJlanTHPOBATh U Ha-
CTpauBaTh AJTOPUTMBI

YMeeT BBIIONHATHE TPYy-
IOBBIE JEUCTBUSI C MC-
MoJb30BaHueM  WH)Op-
MAaIMOHHBIX TEXHOJIOTHH
IpU  pelIeHuHd  3ajad
npodeccCUOHaTbHON  Jesi-
TEIbHOCTHU

3anuTa npakTuye-
CKMX 3aHSITHH.
[IpakTrueckue 3a-
JTaHWsT 3adeTa




00y4eHUs ¢ TTOAKPEIT-
JICHHEM TIOJI oTpeie-

JICHHYIO CpeTy.

N/I-3omk-8 - HCTIOJIH30BAHUS CY-
IIECTBYIOIINX MPO-
IrpaMMHBIX OHOTHOTEK
U MOJIeNIeH, CO3/1aHus
MIPOrpaMMHBIX peau-
3aIiii Ha OCHOBE aJro-
PUTMOB 00yUYeHUS C

IIOAKPEIITICHUEM.

Brnaneer HaBbikamu 4Te-
HUSI HAyYHBIX TEKCTOB IO
npopmwno  mpodeccuo-
HAJIBHOW  JICSITEIIbHOCTH
(BBIOCNATH  CMBICTIOBBIC
KOHCTPYKIIUU ISl TIOHH-
MaHUSI BCETO  TEKCTa,
OOBSICHATh  NPHUHIIUIIBI
paboThl  OMHUCHIBAEMBIX
WHPOPMAIIMOHHBIX — TEX-
HOJIOTUH)

3amura npaxkTuye-
CKHUX 3aHSTUU.
[IpakTrueckue
JTaHUs 3a4eTa

3a-

3. O0beM u BUABI y4eOHOH padoThl 0uHast GopMa o0yueHus

Pacrnipenenenue o
Bun yuebnoit paboTbl Bcero gacos ceMecTpaM B dacax
Howmep cemectpa
4
1. [TpoBeneHmne yueOHBIX 3aHATUN (BKIIIOYasl MpOBeie-
HUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH) B (hopMe:
1.1. KonraktHas aynutopHast paboTa, U3 HUX: 45 45
- nexiuu (JI) 16 16
- n1aboparopHbie padboTsl (JIP)
- IPaKTUYECKHE 3aHATHUS, CEMUHAPHI U (WIN) IpyTrue 7 97
BUIbI 3aHATUH ceMuHapckoro tuna (I13)
- KOHTPOJIb camocTosTenbHoi padboTsl (KCP) 2 2
- KOHTpOJIbHas paboTa
1.2. CamocrostenbHas padora cryneHToB (CPC) 63 63
2. [IpomexxyTodHast aTTecTarus
OK3aMeH
JunddepernurpoBaHHbIi 3a4eT
3auer + +
Kypcosoii npoekrt (KII)
Kypcosas pabora (KP)
OO1m1ast TpPyA0€MKOCTh TUCITUTLIMHBI 108 108

4. Cogepxxanue TUCHUILUIMHBI 0O4HasA (popMa 00yUeHUs

O0mwem BHeay-
O0BemM ayTUTOPHBIX JIATOPHBIX
HaumeHnoBanwue pa3enoB AUCIUIITHHBI C KPATKUM 3aHATHI II0 BUJAM B 3aHATUH 1O
coJiepKaHueM yacax BHJIAM
B Hacax
J [ ap | 113 CPC
4-ii cemecTp
BBeneHne B MCKYyCCTBEHHBIN WHTEIUICKT M OC- 10 12 30
HOBHBIC METOABI MAIIIMHHOT'O OGy‘ICHI/ISI JUISA paGOTBI C
TaOJUYHBIMA TaHHBIMH




HaunmenoBanue pa3aenoB JUCIUTIIMHBI C KPATKUM
coJiepKaHUuEM

O0BeM ayIuTOPHBIX
3aHSATUM 110 BUIIaM B

qacax

O0nem BHeay-
AUTOPHBIX
3aHIATAA MO
BUJIAM
B yacax

[OnuoHanpHO: MaTeMaTHYeCKHil JMKOe3 I10
3JIEMEHTAaM MAaTE€MAaTHUYE€CKOW CTaTUCTUKH, JIMHEHHOMN
anreOpbl 1 MAaTEMAaTUYECKOTO aHAIM3a.

OCHOBHBIE 331a41 CUCTEM UCKYCCTBEHHOI'O MH-
temtekta. Krnaccudukarus, kiactepusanms, perpec-
cusi. Tumbl MamIMHHOTO OOYy4YeHHs: C yduTeneMm, Oe3
YUUTENsI, C YaCTUYHBIM MPUBICUYCHUEM YUHUTENs, 00Y-
YEHUE C MOJIKPEINICHUEM.

Knaccupukanuss Ha mnpumepe ainroputma k-
ommxkaitmux coceneit (kNN) [Onumonansao: beicTpbrit
MOUCK OJrKalimmx cocenei.]. MeTpuku OLeHKH Kiiac-
cudukanuu: nmoiaHota, TouHocth, F1, ROC, AUC. Ba-
JUIAaLMOHHAs U TecToBast BbIOOpKa. Kpocc-Banunanus.
Pabora ¢ kaTeropuaabHbIMU MPU3HAKAMHU.

Perpeccus. Merpuxu onenku perpeccun: MSE,
MAE, R2 — koaddumuent nerepmunanuu. JInHeHas
perpeccusi, moJIMHOMHUANIbHAs perpeccusi. llepeoOyue-
HUE U perynspusaius, rpednesas perpeccusi, LASSO,
Elastic Net.

Jluneitapie Mopenu it knaccudukanuu. [lep-
LENTPOH, JIOTUCTUYECKAs] PErpeccHsi, MOJHOCBSI3HBIE
HEUPOHHBIE CETH, CTOXAaCTHUYECKUW TI'pPaJUCHTHBIN
CITyCK M 00paTHOE pacmpocTpaHeHHUe rpajaueHTa. Pery-
Aspu3anys THHEHHBIX Mojenel Kinaccuukaium.

Knacrepuzammus. k-means, k-means++,
DBSCAN, arnoMmepaTuBHas KjacTepusanus. MeTpuku
OIIEHKH KJIACTEPU3AIIHH.

AJNTOpUTMBI, OCHOBAaHHBIE Ha NMPUMEHEHUU pe-
maronmx aepeBbeB. Kpurepun paszzaenenus ysna: uH-
(opMalMOHHBIM BBIUTPHINI, KpuTepuil J[kunu. Amn-
camMOJIM pelIaloIIyX JIePEeBbEB: CIy4yalHbIN Jec, rpaiu-
€HTHBII OyCTHHT.

Meton omopHbix BekTopoB. IIpsimast u oOpat-
Has 3aaada. OmnpezaesneHne OIMOPHBIX BEKTOPOB. Anep-
HBII TPIOK.

HauBHebrii OaliecoBckuii knmaccuduxarop. Me-
TOJBI OIEHKH pPaclpeaeicHUs npusHakoB. EM-
ITOPUTM Ha MPUMEPE CMECU TayCCHUaH.

Metoapl 0e3rpaJlueHTHON ONTHUMHU3AIMH: CIIy-
yaliHbId 1ouckK, hill climb, OTXUT, reHeTHUEeCKUN aj-
TOPUTM.

Cuctemsl r1y00Koro o0y4eHus

10

24

Heiiponnsie cetn. OyHKIUN OMMOKH HEHpPOH-
HBIX ceTell M O0y4YeHHEe ¢ IOMOIIbI0 0OPaTHOrO pac-
npocTpaHeHus rpaauenta. [lonarue 63T4a u S10Xu.

Pabora ¢ u300pa»eHUSMH C MOMOINBIO HEH-
poHHBIX ceTed. CBepTOYHBIE HEWpoHHbIE ceTh. Ome-
pauuu cBepToK, max-pooling. IlomynsipHble apXHUTEK-
TYpbl CBEpTOYHBIX HEUpOHHBIX cereil: AlexNet, VGG,




O0BeM ayIuTOPHBIX
3aHSATUM 110 BUIIaM B
Jacax

HaunmenoBanue pa3aenoB JUCIUTIIMHBI C KPATKUM
coJiepKaHUuEM

O0nem BHeay-
AUTOPHBIX
3aHIATAA MO
BUJIAM
B yacax

Inception (GoogleNet), ResNet. Tpancdeproe 00y-
YeHHeE.

OO0pabotka TekcToB. Pabora ¢ ecTecTBEHHBIM
SI3BIKOM C TMOMOIIBIO HEUPOHHBIX ceTeil. BekTtopHbie
npencTaBieHust uis Tekcra: word2vec, skip  gram,
CBOW, fasttext. PexyppeHTHbIE HEHPOHHBIE CETH,
LSTM, GRU. Tpaucdopmepsr, BERT, GPT.

OOyueHue ¢ MOAKPEIUICHHEM 2 5

ITonaTHs areHra, cpeabl, COCTOSAHUS, ICUCTBUN
u Harpaabl. OyHkuus 1eHHOCTH cocTtostHus (Value
function) u ynkus kadecta aeiicteus (Q funtion).
Ontumuszanus CTpaTerud C MOMOIIbI MaKCUMHU3aLUU
(GyHKIMI LIeHHOCTH U KadecTBa. Q-o0yueHue.

['mybokoe oOydeHue c moakperieHueMm. Deep
Q-Networks, Actor-critic.

HUTOTI'O no 4-my cemecTpy 16 27

63

HNUTOI'O no nucuunjanue 16 27

63

TeMarnka NpUMEpPHBIX TPAKTUYECKUX 3aHITUI

Ne

_ HaumeHnoBaHMe TeMbl IPaKTUYECKOTO (CEMUHAPCKOT0) 3aHATHUS

1. MeTtonbl pabotsl ¢ Tabnuuamu B Python. Arperanus u Buszyanuzauus gaHHbIX. [IpoBene-

HUC TICPBUYHOI'0 aHaJIM3a JaHHBIX.

2. Vcnonb30BaHue U CpaBHEHHE aNropuTMOB Kinaccudukanuu: KNN, pemaromue nepebes U

UX aHCaMOJIK, JIOTUCTUYECKAsl pErpeccusl.

3. Hcnonp30BaHue U OIEHKA AJIITOPUTMOB PETPECCHUU. HOI[60p OIITUMAJIBHBIX

perpeccuu.

4, OHTI/IMI/ISaHI/IOHHHe 3a1a4uu U UX pPCHICHUS. HO)I60p TUIICPIIApaMCTPOB  aJIrOPUTMaA C I10-

MOIIIBO METOJOB OIITHUMHU3AIIH.

S. Knaccugukarus nzobpaxenuit 1 TpaHcpepHoe o0ydeHue.

6. Pabora ¢ Tekctamu u ux BCKTOPHBIMU MPCACTABICHUAIMU TCKCTOB.

7. [Tpumenenue Q-Networks 1t pereHust IpOCThIX OKPY>KSHHH.

apaMeTpoB




S. Opranu3anuOHHO-NIeJArOrHYeCKHe YCJI0BUSA

5.1. O0pa3oBaTe/ibHbIE TEXHOJOT UM, HCIIOJIb3yeMble /51 (POPMUPOBAHUSA
KOMIIeTEeHI M

[TpoBeneHnE NEKIMOHHBIX 3aHATUHN MO AUCLUILIMHE OCHOBBIBAETCS HA aKTUBHOM METOZE 00yde-
HUS, NIPM KOTOPOM YyyallMecs He MacCCUBHbIE CIIyIATeNM, a aKTHUBHbIE YYACTHUKU 3aHATHS, OTBeE-
YarollMe Ha BOIPOCH! Ipenojasareins. Borpocsl npenonaBaresns HalleJIeHbl HA aKTUBU3ALMIO IIPO-
LIECCOB YCBOCHHUs MaTepHala, a TAKKe Ha pa3BUTHE JIOTMYecKoro mbluuieHus. Ilpenonasareins 3apa-
HEe HaMeyaeT CIMCOK BOIPOCOB, CTUMYJIMPYIOUIUX ACCOLMATHBHOE MBIIIJIEHUE U YCTaHOBJICHUE
CBsI3€ll C paHEe OCBOCHHBIM MaTEPUAIIOM.

[IpakTryeckue 3aHATHS MPOBOASATCS HAa OCHOBE PEaIM3allMd METOJa OOy4YeHHs IEHCTBHEM: OII-
penensroTcst mpodsieMHble 001acTu, GopMHUpYIOTC rpynmnbl. [Ipu npoBeaeHNH MPAKTHYECKUX 3aH -
TUH TpECcIeAYOTCs CAeAYIOIUE LEIU: IPUMEHEHUE 3HAHUM OTAENbHBIX JUCLHUIUIMH U KPEaTUBHBIX
METOJIOB JUI pElIeHHs] MPOoOJIeM U MPUSATHS pelIeHui; oTpadoTka y 00ydaromuxcs HaBBIKOB KO-
MaHJHOW pabOThl, MEKIMYHOCTHBIX KOMMYHHUKALUN U pa3BUTHE JUAEPCKUX KaueCTB; 3aKpEIUICHUE
OCHOB TeopeTudeckux 3HaHuil. Kpome Toro, mposeneHne NpakTUUECKUX 3aHATUNA OCHOBBIBAETCS Ha
MHTEPAKTUBHOM METOJIe¢ O0y4YeHHs, IPU KOTOPOM OOyuarolluecs B3aUMOAEHCTBYIOT HE TOJBKO C
IIpernojaBaTeieM, Ho U Apyr ¢ aApyroM. [Ipu 3TOM JOMHHHpYET aKTMBHOCTH YYalllUXCsl B IIpoliecce
oOyuyeHus. MecTo mpemnojiaBaTelis B UHTEPAKTUBHBIX 3aHATUSAX CBOAMUTCS K HAIPABICHUIO JIESATEIlb-
HOCTH 00Yy4YaroIuxcsi Ha JOCTH)KEHUE LieIel 3aHATus.

[Tpu npoBeneHuM yuyeOHBIX 3aHATHH HCIONB3YIOTCS MHTEPAKTHBHbBIC JEKIUH, TPYHIIOBBIE JHC-
KYCCHHM, POJIEBBIE UTPbl, TPDEHUHIH U aHAJIU3 CUTYAIM 1 MMUTALIMOHHBIX MOJIENIEH.

5.2. MeToguveckue yKasaHus JAJis1 00y4AKOIIMXCH M0 U3YYEHUIO TUCHUILTHHBI

[Tpu n3ydeHun TUCIHUITIMHBI 00Y4alOIMMCS IEIeCO00Pa3HO BBITIOIHSTD CIEAYIONNEe PEKOMEHIAINN:

1. Usydenue y4eOHOMN TUCHUILUIMHBI JOHKHO BECTUCH CHCTEMATUYECKH.

2. Tlocne u3yueHHs Kakoro-iubo paszena mo y4eOHHKY WM KOHCIIEKTHBIM MaTepHaiaM PeKOMEH-
JyEeTCsI IO MMAMSITH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OIIPEAEIECHNUS, TIOHATH pa3iena.

3. Ocoboe BHUMaHHUE CIEIYET YACIUTh BHIIIOJIHEHHIO OTYETOB 110 MPAKTHYCCKUM 3aHITUSIM U UH]IH-
BUIyaJIbHBIM KOMILJIEKCHBIM 33JaHHUSIM Ha CAMOCTOSATENbHYIO paboTy.

4. Bcs TemaTHKa BONPOCOB, M3YYa€MbIX CAMOCTOSTENBHO, 3a/Ia€TCSI HA JICKIUSIX MPENoIaBaTeNIeM.
WM >xe marorcs HICTOYHUKY (B TIEPBYIO O4Yepeab BHOBb M3/IaHHBIC B TIEPUOIUYECKON HAYYHOU JIUTEpaType)
Juis OoJiee IeTaJIbHOTO MOHUMAaHUS BOIIPOCOB, 03BYYCHHBIX Ha JICKITUH.




6. IlepeyeHb y4eOHO-METOAMYECKOT0 U HH(POPMALMOHHOT0 00eceyeHust st
CaMOCTOSITeJIbHOU PadoThl 00y4arOIIUXCH 10 AUCHUIIHHE

6.1. IleuaTHasi yueOHO-MeTOAMYECKASI JIUTEpPaTypa

Ne i/

bubnuorpadudaeckoe onucanue
(aBTOD, 3arnaBue, BUJ U3JaHUS, MECTO, U3/1aTEIbCTBO,
TOJl U3JIaHHsI, KOJIMYECTBO CTPAHUI)

KonnuectBo
IK3EMILISIPOB B
ouomoreke

1. OcHoBHas JUTEpaTypa

‘ He ucnonb3yercs

2. JlonoJIHUTEIbHAS JIUTEpaTypa

2.1. YueOHbIEe M HAYYHbIE U3TAHUS

He ucnonb3yercs

2.2. llepuoguueckue u3IaHus

He ncnons3yercs

2.3. HOpMaTI/IBHO-TeXHI/I'leCKI/Ie H3TJaHUA

I He HCIIOJIB3YCTCA

3. MeToanyeckue yKa3aHus J1Jisl CTY/JA€HTOB 110 OCBOEHUIO THCIIUNITHHBI

\ He ucnonszyercs

4. YueOHO-MeTOAUYeCKOe o0ecrieyeHne CAMOCTOAITeIbHOMH PadoThl CTYIeHTA

I He HCIIOJIB3YCTCA

6.2. DyeKT

DOHHAaA y‘leﬁHO-MeTOHI/IquKaH Jurepartrypa

JocTynHOCTh
OBC (cets UH-

Ccplka Ha TEpHET / JIOKAJIb-
Bun o
HaumenoBanue pa3zpaboTku UH(OPMAIIMOHHBIN Hasl CeTh; aBTO-
JTUTEPATYPHI .
pecypce pHU30BaHHBI /
CcBOOOIHBIHN
JIOCTYM)
OCHOBHAA Tonmaués, C. I'. OcHoBBI UcKyceT- | Pexum gocryna: cetb MHTEpHET /
BEHHOI'0 UHTEJUIEKTA : yueOHOe https://e.lanbook.com/bo | aBTopu3oBan-
nocodue / C. I'. Tonmaués. — 0k/1218 HBIH
Cankr-IlerepOypr : BI'TY "Boen-
mex" uMm. J1.®. Ycrunona, 2017. —
132 c.
OCHOBHAS OCHOBBI UICKYCCTBEHHOT'O UHTEJI- Pexum nocryma: | cetb HTEpHET /
nekTa : yueonoe mocodue / FO. A. | https://e.lanbook.com/bo | aBTopu3zoBan-
Amnroxuna, A. A. Oogenko, M. JI. | 0k/263933 HBIT
Kpunuesckuii, FO. A. MapTtbeiHOBa.
— Cankr-IlerepOypr : I'VAIIL
2022. — 169 c.
OCHOGHAA Koamoroposa, C. C. OcHOBBI uc- Pexum noctyna: | cetb MHTepHer /
KyCCTBEHHOTO MHTEJUTeKTa : yueO- | https://e.lanbook.com/bo | aBTopusoBan-
Hoe nocoOue ams cryaeHToB / C. 0k/257804, HBIH
C. KonmoropoBa. — CaHKT-
[etepOypr : CIIGIJITY, 2022. —
108 c.
donoanumenv- | Octpoyx, A. B. CucreMsl HcKyc- Pexxum nocryma: | cetb HTEpHET /

HaA

CTBEHHOTO HHTEIIeKTa / A. B.
Octpoyx, H. E. CypkoBa. — 3-¢
3., crep. — Cankr-IlerepOypr :

https://e.lanbook.com/bo
0k/310199

ABTOPH30BaAH-
HBIN



https://e.lanbook.com/book/1218
https://e.lanbook.com/book/1218
https://e.lanbook.com/book/263933
https://e.lanbook.com/book/263933
https://e.lanbook.com/book/257804,��������������
https://e.lanbook.com/book/257804,��������������
https://e.lanbook.com/book/310199
https://e.lanbook.com/book/310199

JlocTynmHOCTh
OBbC (cers UH-

Ccplika Ha TEepHET / JIOKAJTb-
Bun N
HaumenoBanue pa3paboTku UH(POPMALMOHHBIH Hasl CETb; aBTO-
JUTEPATYPHI .
pecypc pHU30BaHHBIH /
CBOOOTHBIH
JIOCTYII)
Jlanp, 2023. — 228 c.
OdononHumens- | MammnaHOe 00y4yeHue. Hayka u Pexum noctyna: | cetb  MHTepHeT
Has HCKYCCTBO MTOCTPOCHHMSI aJITOPUT- https://aldebaran.ru/dow | /cBoGoaHBII
MOB, KOTOPBIE nload/flah_peter/kniga_
W3BJICKAIOT 3HAHUS U3 JIAHHBIX. mashin-
Ietep ®daax. JIMK Ilpecc. 2015. noe_obuchenie_nauka_i
_iskusstvo_po/?formats=
pdf,
file:///C:/Users/chit_zal/
Down-
loads/Flach_P._Mashinn
oe_obuchenie.Fragment
%20(1).pdf
Ooononnumens- | ['anpiruna, W. B. OcHoBbl uckyc- | Pexum nocryma: | cetb UnTepuer /
Hast cTBeHHOro uHTe/Uiekra. Jlabopa- | https://e.lanbook.com/bo | aBropuzoBan-
Topublii ipaktukym / M. B. Tansi- | 0k/261143 HBII
ruHa, JI. B. I'anpirnaa. — CaHKT-
IletepOypr : Jlans, 2022. — 364 c.
Odonoanumens- | Xepon, Openben. X061 11 puknan- | Pexum nocryna: | cetb  MHTepHeT
Has HOe MaliHHOe o0ydeHue ¢ momo- | Priklad- /cBOOOIHBIN
mpio Scikit-Learn u TensorFlow: | noe_mashinnoe_obuche
KOHIIETIINK, HHCTPYMEHTBI M Tex- | Nie_S_pomoschyu_Scikit
HUKHA JJIS CO3/IaHUS WHTEIUICKTY- | -
ampHBIX cucteM. Ilep. ¢ amrn. - | Learn_i_TensorFlow K
Cob.: OO0 "Anbda-knura': 2018. | ontsept-
- 688 c.: wi. - [TapaJ. TUT. aHIIL sii_instrumenty_i_tekhni
ki_dlya_sozdania_intelle
ktual.pdf
Ooononnumens- | bpunk Xenpuk, Puuapac Jxo3ed, | Pexum nocryna | cetb  MHTEpHET
Hast ®esepond Mapk bB87 Mammnunoe | https:/fictionbook.ru/do | /cBoGoaHBII
obyuenne. — CII6.: TTurep, 2017. | wnload/henrik_brink/ma
— 336 c.: wn. — (Cepus «bubnmo- | shinnoe_obuchenie/?for
TEKa MPOrPaAMMHUCTAY). mats=pdf
Odononnumens- | Kak yuntcs mammHa: PeBomrorus | Pexum noctyma: | cetb  MIHTepHET
Has B obOmactu HelpouHbIX ceteir u | https://vk.com/doc16393 | /cBoGomHbBII
rI1y0OKOro oOyuenus. | 1991 651098548?hash=
Su Jlexyn. Anprimna PRO. 2021. 6bovWFay00Fk9s1980b
3JvDNz47XKNNepzalq
BYpuS0&dl=MDAXfrar
qTClsvimZ1Ltz473RW
JmgLaMB4vXgs4JAWK
oononHumens- | I'pokaem riryookoe oOydeHue. DH- | Pexxum mocryma: cetb UHTEpHeT
Has apro Tpack. [Turep. 2019. https://codelibrary.info/d | /cBoGoaHBII
ownload/1405 Grokaem
-glubokoe-obuchenie.pdf
oononnumens- | O6yuenne ¢ mnoakpericauneMm Ha | file:///C:/Users/chit_zal/ | cetb Hutepuer
Has PyTorch. Co6opuuk peuentoB. | Downloads/https  cod | /cBoGomHbII



https://aldebaran.ru/download/flah_peter/kniga_mashinnoe_obuchenie_nauka_i_iskusstvo_po/?formats=pdf
https://aldebaran.ru/download/flah_peter/kniga_mashinnoe_obuchenie_nauka_i_iskusstvo_po/?formats=pdf
https://aldebaran.ru/download/flah_peter/kniga_mashinnoe_obuchenie_nauka_i_iskusstvo_po/?formats=pdf
https://aldebaran.ru/download/flah_peter/kniga_mashinnoe_obuchenie_nauka_i_iskusstvo_po/?formats=pdf
https://aldebaran.ru/download/flah_peter/kniga_mashinnoe_obuchenie_nauka_i_iskusstvo_po/?formats=pdf
https://aldebaran.ru/download/flah_peter/kniga_mashinnoe_obuchenie_nauka_i_iskusstvo_po/?formats=pdf
file:///C:\Users\chit_zal\Downloads\Flach_P._Mashinnoe_obuchenie.Fragment%20(1).pdf
file:///C:\Users\chit_zal\Downloads\Flach_P._Mashinnoe_obuchenie.Fragment%20(1).pdf
file:///C:\Users\chit_zal\Downloads\Flach_P._Mashinnoe_obuchenie.Fragment%20(1).pdf
file:///C:\Users\chit_zal\Downloads\Flach_P._Mashinnoe_obuchenie.Fragment%20(1).pdf
file:///C:\Users\chit_zal\Downloads\Flach_P._Mashinnoe_obuchenie.Fragment%20(1).pdf
https://e.lanbook.com/book/261143
https://e.lanbook.com/book/261143
https://fictionbook.ru/download/henrik_brink/mashinnoe_obuchenie/?formats=pdf
https://fictionbook.ru/download/henrik_brink/mashinnoe_obuchenie/?formats=pdf
https://fictionbook.ru/download/henrik_brink/mashinnoe_obuchenie/?formats=pdf
https://fictionbook.ru/download/henrik_brink/mashinnoe_obuchenie/?formats=pdf
https://vk.com/doc163931991_651098548?hash=6bovWFay00Fk9sl980b3JvDNz47XKNNepzalqBYpuS0&dl=MDAXfrarqTC1svfmZ1Ltz473RWJmqLaMB4vXgs4JAWk
https://vk.com/doc163931991_651098548?hash=6bovWFay00Fk9sl980b3JvDNz47XKNNepzalqBYpuS0&dl=MDAXfrarqTC1svfmZ1Ltz473RWJmqLaMB4vXgs4JAWk
https://vk.com/doc163931991_651098548?hash=6bovWFay00Fk9sl980b3JvDNz47XKNNepzalqBYpuS0&dl=MDAXfrarqTC1svfmZ1Ltz473RWJmqLaMB4vXgs4JAWk
https://vk.com/doc163931991_651098548?hash=6bovWFay00Fk9sl980b3JvDNz47XKNNepzalqBYpuS0&dl=MDAXfrarqTC1svfmZ1Ltz473RWJmqLaMB4vXgs4JAWk
https://vk.com/doc163931991_651098548?hash=6bovWFay00Fk9sl980b3JvDNz47XKNNepzalqBYpuS0&dl=MDAXfrarqTC1svfmZ1Ltz473RWJmqLaMB4vXgs4JAWk
https://vk.com/doc163931991_651098548?hash=6bovWFay00Fk9sl980b3JvDNz47XKNNepzalqBYpuS0&dl=MDAXfrarqTC1svfmZ1Ltz473RWJmqLaMB4vXgs4JAWk
https://vk.com/doc163931991_651098548?hash=6bovWFay00Fk9sl980b3JvDNz47XKNNepzalqBYpuS0&dl=MDAXfrarqTC1svfmZ1Ltz473RWJmqLaMB4vXgs4JAWk
https://codelibrary.info/download/1405_Grokaem-glubokoe-obuchenie.pdf
https://codelibrary.info/download/1405_Grokaem-glubokoe-obuchenie.pdf
https://codelibrary.info/download/1405_Grokaem-glubokoe-obuchenie.pdf
file:///C:\Users\chit_zal\Downloads\https___coderbooks.ru?�?�?�?�?�?????�%20?�%20?????????�?�???�?�?????�??%20???�%20PyTorch.pdf
file:///C:\Users\chit_zal\Downloads\https___coderbooks.ru?�?�?�?�?�?????�%20?�%20?????????�?�???�?�?????�??%20???�%20PyTorch.pdf

Bun Cchlnka Ha § TEepHET / JIOKAJTb-
IHTepaTypHI HaumenoBanue pazpaboTku UH()OPMAIMOHHBII Hasl CETh; aBTO-
pecypc pHU30BaHHBIH /
cBOOOIHBII
JIOCTY)

JlocTynmHOCTh
OBbC (cers UH-

KOcwu JIro. IMK Ilpecc. 2020

erbooks.ru%D0%9E%D
0%B1%D1%83%D1%8
7%D0%B5%D0%BD%
D0%B8%D0%B5%20%
D1%81%20%D0%BF%
D0%BE%D0%B4%D0
%BA%D1%80%D0%B
5%D0%BF%D0%BB%
D0%B5%D0%BD%DO0
%B8%D0%B5%D0%B
C%20%D0%BD%D0%
B0%20PyTorch.pdf

6.3.JInieH3MOHHOE U CBOOOIHO pacHpoCcTPaHsaieMoe MPOrpaMMHoOe odecnedeHue,
HCIOJIb3yeMoe MPH OCYIIeCTBJIEHUU 00pa30BaTeILHOI0 MpoIecca 1o JUCHUILINHE

Bung I[1O

Haumenosanue 110

OHepaHI/IOHHBIC CHCTCMBbI

OC Windows 10 (TToxnucka Azure Tools for Teaching)
Microsoft Office (Akagemuyeckas IUIEH3HSA)
MS Office Visio 2016 yue6Has smiiensust - 1794863

Dr. Web (Jlunen3uonssiii cepruduxar, cepuiiasiii Homep HP7K-X4G8-
84US-2Vv4))

Python 3, Net.Framework 9 - cBoGoaHO-pacpocTpaHseMoe

Bpay3zep Chrome (Adware-nunensus)

FoxitReader 9.3 cBobogHO-pacmpocTpansemoe |SO-o6pa3bl ycraHOBOU-
HbIX auckoB Windows 7

6.4. CoBpemeHHbIe mNpodeccMoHANIbHBIE 0a3bl JaHHBIX W HHGOPMAIMOHHBbIE
CIIPaBOYHbIE CHUCTEMBI, MCIOJIb3yeMble MPHU OCYIIECTBJEHHH 00pPa30BaTEIbHOIO

npomecca 1mo IMCuMILJIMHE

Haumenoanue b/

Ccpinka Ha HHGOPMALIMOHHBIH
pecype

Haquaﬂ OnobnImoTeKa HepMCKOTO HallMOHAJIBHOTI'O UCCJICa0BA-
TCJIBCKOI'O MOJIUTCXHUYCCKOI'0O YHUBCPCUTCT

http://lib.pstu.ru/

DneKTpOHHO-O0MOIMoTeuHas cucrema Jlanp

http://e.lanbook.ru/

DekTpoHHO-0nOaMoTeuHast cuctema IPRbooks

http://www.iprbookshop.ru/

Wnpopmannonnsie pecypebl Cetn Koncynprantlnroc

http://www.consultant.ru/
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7. MarepuajJbHO-TEXHHYECKOEe o0ecmedyeHHe 00pPa30BaTeJbLHOr0 IMpolecca 1o

AUCHUILINHE

Bun 3agaTuit

HaumenoBanre He0OX0IMMOTO OCHOBHOTO
000py/I0BaHUs U TEXHUYECKUX CPeJICTB 00yUeHus

KonnuecTtBo enunamnil

Jlekuusa, mnpakThye-
CKOE€ 3aHATHE

Pabouee mecto npenonasarens

Pabouune mecta o KOJIMYECTBY 00yYarOMIUXCS
WNutepaktuBHas qocka SmartTouch

[lIxad TerekoMMyHUKAITMOHHBIN

Kommyrartop ynpasisemsiii 3Com

Touka noctyma DSR-1000N

Mapuipyrtuzarop

Kononku

Komnetoreps! — 15 mir.

Tpancusep SFP-LX-10 - 2 mr.

MynbsTHMEaUA TPOEKTOP

KsanpatopOrient PCI 06paboTku nzodpaxeHus
VYerpoiictBo  Buzmeo-Beoga AVERMEDIA  PCI
505#3428 1101040840

VYerpoiictBo Buaeo-seojga AVERMEDIA PCI TV
505#3428 1101040841

TV

42 MmecTa

8. ®oH/ OLIEHOYHBIX CPEACTB AUCHUIINHBI

‘ Omnucan B OTACJIbHOM NJOKYMCHTC

11




[Tpunoxenue 1

3. O0beM u BUABI y4eOHOH padoThl 04HO-32049HAsA (popMa 00ydeHHus

Pacnpenenenue o
ceMecTpaM B Hacax

Bun yaeOHOM paboThI Bcero gacos Honep cemectpa
4
1. [IpoBeneHue yueOHBIX 3aHATHH (BKIIIOYAS TPOBEIL-
HUE TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH) B hopme:
1.1. KonTakTHast aymuTopHas paboTa, U3 HUX: 36 36
- nexuuu (JI) 16 16
- naboparopusie pabotsl (JIP)
- IPaKTUYECKHE 3aHATHsI, CEMUHAPBI U (WIN) Apyrue 18 18
BU/JIbI 3aHATUN cemMuHapckoro tuna (I13)
- KOHTPOJIb camocTosaTeabHol padboTsl (KCP) 2 2
- KOHTpOJIbHAs padoTa
1.2. CamocrositenbHast padota crynentoB (CPC) 72 72
2. [IpomexxyTodyHasi aTTecTarus
DK3aMeH
JuddepennmpoBaHHbIi 3a4eT
3auer + +
Kypcosoii npoexT (KII)
Kypcosas pabora (KP)
OO011ast TpPyA0€MKOCTh TUCIUTLIMHBI 108 108

4. Cogepxanue TUCHUILINHBI 0YHO-3204HAasi Gopma o0yueHus

O0mwem BHeay-

O0bemM ayTUTOPHBIX JTUTOPHBIX
HanmeHoBaHMe pa3/ieioB TUCIUILTUHBI C KPATKUM 3aHATHH 110 BHJaM B 3aHATUH 110
coJIepKaHueM yacax BHJIaM
B yacax
J | Jp | 113 CPC
4-i1 cemecT
BBenenne B MCKYCCTBEHHBIM HHTEUIEKT H OC- 10 8 34

HOBHBIC MCTOAbI MAaIlIMHHOI'O 06y‘{CHI/IH JJIA pa60TBI C
TaOJIMYHBIMH JaHHBIMH

[OnuoHanpHO: MaTeMaTHYeCKHi JUKOe3 T
dJIeMEHTaM MaTeMaTHYEeCKOW CTaTUCTUKH, JMHEHHOU
anreOpbl 1 MAaTEMATHYECKOTO aHAIIK3A.

OcHOBHBIE 33/1a41 CUCTEM MCKYCCTBEHHOTO HH-
temnekta. Krnaccudukarus, kiactepusanus, perpec-
cus. Tumbl MamMHHOTO OOYYEHHS: C yduTeneM, Oe3
YUUTENsI, C YaCTUYHBIM MPUBJICUYCHUEM YUHUTENs, 00Y-
YEHUE C MOJIKPETIIEHUEM.

Knaccudukanus Ha mnpumepe anroputma k-
ommkaimux coceaeit (KNN) [OnumronansHo: BeicTphbiit
MOUCK ONMKalmx cocenei.]. MeTpuku OIeHKH Kiiac-
cudukanuu: nmoaHota, TouHocts, F1, ROC, AUC. Ba-
JTUIAlMOHHAs M TecToBas BBIOOpKa. Kpocc-Banmmanus.
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HaunmenoBanue pa3aenoB JUCIUTIIMHBI C KPATKUM
coJiepKaHUuEM

O0BeM ayIuTOPHBIX
3aHSATUM 110 BUIIaM B
Jacax

O0nem BHeay-
AUTOPHBIX
3aHIATAA MO
BUJIAM
B yacax

Pabora ¢ kareropragbHbIMM IPU3HAKAMH.

Perpeccusi. Metpuku onenku perpeccun: MSE,
MAE, R2 — ko3¢ dunment nerepmunanmu. Jluneinas
perpeccusi, oIMHOMMabHaAsA perpeccus. IlepeoOyue-
HUE U peryispusanus, rpedHeBas perpeccus, LASSO,
Elastic Net.

Jluneitapie Mopenu Uit kinaccudukanuu. [lep-
LENTPOH, JIOTUCTUYECKAs PErpeccHsi, MOJHOCBSA3HbIE
HEHUPOHHBIE CETH, CTOXaCTUYECKUH TI'pPaJUEHTHBINA
CIyCK M 00paTHOE pacnpocTpaHeHue rpaaueHTa. Pery-
JSIpU3alus TMHEHHBIX MOJIeNel KiacCu(puKauum.

Knacrepusanus. k-means, k-means++,
DBSCAN, arnomepatuBHas kiacrepusauusi. Merpuku
OLIEHKHU KJIacTepU3aLiu.

ANTOpUTMbI, OCHOBAHHBIE HAa MPUMEHEHUU pe-
HmIaoLMX JepeBbeB. Kpurepun paszaeneHus ysna: UH-
(GopMalMOHHBIN BBIMIPbILI, Kputepuil JkuHu. Amn-
camOJIM pelIaoluX AepeBbeB: CllyyailHblil jec, rpaau-
EHTHBIN OYCTHHT.

Meton onopHbix BekTopoB. IIpsimas u oGpart-
Has 3ajgada. OnpeneneHue ONOPHBIX BEKTOPOB. Snep-
HBII TPIOK.

Haupneiit OaiiecoBckuii kiaccudukatop. Me-
TOABl OLEHKHM paclpelelieHus  Npu3HakoB. EM-
ITOPUTM Ha MPUMEPE CMECH rayCCHUaH.

Mertoabl Ge3rpajiueHTHON ONTUMHU3ALUM: CITy-
YalHEIA mouck, hill climb, oTKHTr, TeHeTHYECKUN all-
TOPUTM.

CucreMsl r1yooKoro o0y4eHus

28

Heiiponnsie cetn. OyHKIUM OMMOKU HEHPOH-
HBIX ceTedl U o0ydeHue C TOMOIbI0 00paTHOro pac-
npocTpaHeHus rpaauenTa. [TonsTue 63T4a U 310Xu.

PabGoTta ¢ m300pakeHHSIMH C TIOMOINBIO HEH-
pPOHHBIX ceTeil. CBepTouHble HEWpOHHbIE ceTu. Ome-
panuu cBepTok, max-pooling. [lomynsipHble apXxuTek-
TYpBbI CBepTOUHBIX HeHpoHHBIX ceteil: AlexNet, VGG,
Inception (GooglLeNet), ResNet. Tpaucdepuoe 00y-
YEeHHUE.

O6paboTtka TekcToB. PaboTa ¢ ecTecTBEHHBIM
A3BIKOM C IIOMOILBIO HEHPOHHBIX ceTed. BekTopHbIe
npeacTaBieHus s Tekcra: word2vec, skip  gram,
CBOW, fasttext. PexyppeHTHbIe HEWpOHHBIE CETH,
LSTM, GRU. Tpaucdopmepsr, BERT, GPT.

OO0yueHue ¢ NOJKPEIICHuEM

10

[TonsiTust arenra, cpeibl, COCTOSHUS, IEUCTBUN
u Harpansl. OyHKUS 1eHHocTH cocTtosHus (Value
function) u ¢yukius kauectBa aeiicteus (Q funtion).
OHTI/IMI/I33.I_II/IH CTPATCrun C MOMOIIIBIO MAaKCUMU3AIIUU
GyHKIMA [IEHHOCTH U KauecTBa. Q-o0ydeHue.
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O0nem BHeay-
O0BeM ayIUTOPHBIX JTUTOPHBIX
HawnmeHnoBaHMe pa3iesioB TUCIUILIMHBI C KPATKHM . .
conepKanem 3aHATUH TI0 BUJaM B 3aHATHH 110
gacax BUJIaM
B Yacax
I'myGokoe obydenue ¢ moakperuieHuem. Deep
Q-Networks, Actor-critic.
HNUTOI'O no 4-my cemecTpy 16 18 72
HNUTOI'O no aucuuninxe 16 18 12
Tematuka IMPUMCPHBIX IMPAKTHYCCKUX 3aHATUHU
Ne
- HanmeHoBaHME TEMBI MPAKTHYECKOTO (CEMUHAPCKOTO) 3aHSATHUS
1. Mertonbl paboTel ¢ Tabiuiamu B Python. Arperarust 1 Buyanusanusi JaHHBIX. [IpoBene-
HHE TICPBUYHOTO aHAJIN3A JAHHBIX.
2. Vcnionb30BaHue U CpaBHEHHE AITOPUTMOB Kiaccudukarmu: KNN, pemaromue nepeBbes u
UX aHCAMOJIH, IOTUCTUYECKAst PETrpeccusl.
3. VMcnonp30BaHue U OLIEHKA alrOpUTMOB perpeccuu. [1oa00p ONTUMAIBHBIX — MapaMeTpOB
perpeccum.
4, Kiaccudukanus nzodpaxenuii u TpanchepHoe odydeHue.
5. PaboTa ¢ TekcTaMu 1 UX BEKTOPHBIMH TPEICTABICHUSMH TEKCTOB.
6. [Mpumenenne Q-Networks Jutst pemieHusI IPOCTHIX OKPY>KEHHIA.
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[Tpunoxenue 2

3. O0beM u BUABI y4eOHOH padoThI 3204Has (popma o0ydeHust

Pacnpenenenue o
ceMecTpaM B Hacax

Bun yaeOHOM paboThI Bcero gacos Honep cemectpa
4

1. [IpoBeneHue yueOHBIX 3aHATHH (BKIIIOYAs MPOBEIE-
HUE TEKYIETO KOHTPOJIS YCIIEBAEMOCTH) B (popMe:
1.1. KonTakTHast aymuTopHas paboTa, U3 HUX: 10 10

- nexuuu (JI) 4 4

- naboparopusie pabotsl (JIP)

- MPAKTUYECKUE 3aHITHS, CEMUHAPHI U (WJIK) APyTrUe 4 4
BU/JIbI 3aHATUN cemMuHapckoro tuna (I13)

- KOHTPOJIb camocTositeabHol padoTsl (KCP) 2 2

- KOHTpOJIbHAs padoTa + +
1.2. CamocrositenbHast padota crynentoB (CPC) 94 94
2. [IpomexxyTodyHasi aTTecTarus

DK3aMeH

JuddepennmpoBaHHbIi 3a4eT

3ayer +(4) +(4)

Kypcosoii npoexT (KII)

Kypcosas pabora (KP)
OO011ast TpPyA0€MKOCTh TUCITUTLIUHBI 108 108

4. Cogepxanue TUCHUILINHBI 3204HasA popMa 00ydeHUs1

O0mwem BHeay-

O0bemM ayTUTOPHBIX JTUTOPHBIX
HaumenoBanue pa3enoB AUCHUTIIMHBI C KPATKUM 3aHATHI TI0 BUJAM B 3aHATHH 10
coJiepKaHuEM gacax BHJIAM
B yacax
J | Jp | 113 CPC
4-i1 cemecT
BBeneHre B MCKYCCTBEHHBIM MHTEIUIEKT U OC- 1 4 40

HOBHBIC MCTOAbI MAaIlIMHHOI'O 06y‘{CHI/IH JJIA pa60TBI C
TaOJIMYHBIMH JaHHBIMH

[OnuoHanpHO: MaTeMaTHYeCKHi JUKOe3 T
dJIeMEHTaM MaTeMaTHYEeCKOW CTaTUCTUKH, JMHEHHOU
anreOpbl 1 MAaTEMATHYECKOTO aHAIIK3A.

OcHOBHBIE 33/1a41 CUCTEM HCKYCCTBEHHOTO HH-
temnekta. Krnaccudukarus, kiactepusanus, perpec-
cus. Tumbl MamMHHOTO OOYYEHHS: C yduTeneM, Oe3
YUUTENsI, C YaCTUYHBIM MPUBJICUYCHUEM YUHUTENs, 00Y-
YEHUE C MOJIKPETIIEHUEM.

Knaccudukanus Ha mnpumepe anroputma k-
ommkaimux coceaeit (KNN) [OnumronansHo: BeicTphrit
MOUCK ONMMKalmmX cocezeil.]. MeTpuKku OIeHKH Kiiac-
cudukanuu: nmoaHota, TouHocts, F1, ROC, AUC. Ba-
JTUIAlMOHHAs M TecToBas BBIOOpKa. Kpocc-Banmmanus.
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HaunmenoBanue pa3aenoB JUCIUTIIMHBI C KPATKUM
coJiepKaHUuEM

O0BeM ayIuTOPHBIX
3aHSATUM 110 BUIIaM B
Jacax

O0nem BHeay-
AUTOPHBIX
3aHIATAA MO
BUJIAM
B yacax

Pabora ¢ kareropragbHbIMM IPU3HAKAMH.

Perpeccusi. Metpuku onenku perpeccun: MSE,
MAE, R2 — ko3¢ dunment nerepmunanmu. Jlnnennas
perpeccusi, oIMHOMMabHaAsA perpeccus. IlepeoOyue-
HUE U peryispusanus, rpedHeBas perpeccus, LASSO,
Elastic Net.

Jluneitapie Mopenu Uit kinaccudukanuu. [lep-
LENTPOH, JIOTUCTUYECKAs PErpeccHsi, MOJHOCBSA3HbIE
HEHPOHHBIE CETH, CTOXaCTUYECKUU TIPaJUEHTHBIN
CIIyCK M 00paTHOE pacnpocTpaHeHue rpajaueHTa. Pery-
JSIpU3alus TMHEHHBIX MOJIeNel KiacCu(puKauum.

Knacrepusanus. k-means, k-means++,
DBSCAN, arnomepatuBHas kiacrepusauusi. Merpuku
OLIEHKHU KJIacTepU3aLiu.

ANTOpUTMbI, OCHOBAHHBIE HAa MPUMEHEHUU pe-
HIaoLMX JepeBbeB. Kpurepun paszaeneHus ysna: UH-
(GopMalMOHHBIN BBIMIPbILI, Kputepuil JkuHu. Amn-
camOJIM pelIaoluX AepeBbeB: CllyyailHblil jec, rpaau-
EHTHBIN OYCTHHT.

Meton onopHbix BekTopoB. IIpsimas u oGpart-
Has 3ajgada. OnpeneneHue ONOPHBIX BEKTOPOB. Snep-
HBII TPIOK.

Haupneiit OaifiecoBckuit knaccuduxatop. Me-
TOABl OLEHKHM paclpelelieHus  Npu3HakoB. EM-
ITOPUTM Ha MPUMEPE CMECH rayCCHUaH.

Mertoabl Ge3rpajiueHTHON ONTUMHU3ALUM: CITy-
YalHEIA mouck, hill climb, oTKHTr, TeHeTHYECKUN all-
TOPUTM.

CucreMsl r1yooKoro o0y4eHus

34

Heiiponnbie cetn. @yHKIUN OMIMOKU HEHPOH-
HBIX ceTedl U o0ydeHue C TOMOIbI0 00paTHOro pac-
npocTpaHeHus rpaauenTa. [TonsTue 63T4a U 310Xu.

PabGoTta ¢ m300pakeHHSIMH C TIOMOINBIO HEH-
pPOHHBIX ceTeil. CBepTouHble HEWpOHHbIE ceTu. Ome-
panuu cBepTok, max-pooling. [lomynsipHble apXxuTek-
Typbl CBEpTOUHBIX HeipoHHbIX cerel: AlexNet, VGG,
Inception (GooglLeNet), ResNet. Tpaucdepuoe 00y-
YEeHHUE.

O6paboTtka TekcToB. PaboTa ¢ ecTecTBEHHBIM
A3BIKOM C IIOMOILBIO HEHPOHHBIX ceTed. BekTopHbIe
npeacTaBieHus s Tekcra: word2vec, skip  gram,
CBOW, fasttext. PexyppeHTHble HEWpOHHBIE CETH,
LSTM, GRU. Tpaucdopmepsr, BERT, GPT.

OO0yueHue ¢ NOJKPEIICHuEM

20

[TonsiTust arenra, cpeibl, COCTOSHUS, IEUCTBUN
u Harpansl. OyHKUS 1eHHocTH cocTtosHus (Value
function) u ¢yukius kauectBa aeiicteus (Q funtion).
OHTI/IMI/I33.I_II/IH CTPAaTCrun C MNOMOIIIBIO MaKCUMH3AIIUU
GyHKIMA [IEHHOCTH U KauecTBa. Q-o0ydeHue.
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O0nem BHeay-

O0BeM ayTUTOPHBIX JTUTOPHBIX
HawnmeHnoBaHMe pa3iesioB TUCIUILIMHBI C KPATKHM . .
3aHATUH TI0 BUJaM B 3aHATHH 110
CoZIepKaHUEM
gacax BUJIaM
B Yacax
I'myGokoe obydenue ¢ moakperuieHuem. Deep
Q-Networks, Actor-critic.
HUTOI'O no 4-my cemecTpy 4 4 94
HNUTOI'O no aucuuninxe 4 4 94

Tematuka IMPUMCPHBIX IMPAKTHYCCKUX 3aHSATUM

Ne
. HanmeHoBaHHE TEMBI TPAKTUYECKOTO (CEMHHAPCKOT0) 3aHATHS
1. Mertonbl paboTel ¢ Tabiuiamu B Python. Arperarust 1 Buyanusanusi JaHHBIX. [IpoBene-
HUE TICPBUYHOTO aHAJIM3a IaHHBIX.
2. Hcnonp30BaHre U CpaBHEHUE allTOPUTMOB Kiaccuukanuu: KNN, pemiaromniie qepeBbes 1
WX aHCAMOJIH, JIOTHCTUYECKAsI PerPecCusl.
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