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1. O0mmue moI0KeHUA

1.1. lean v 3aga4M AMCHUIJINHBI

- 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 PELICHHH € HCIOIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTHI

Hayuntbcs:

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

OBnajners:

HABBIKAMU JIEKOMIIO3UITNH, ()OpMaTH3AIUH ITPOLIECCOB M OOBEKTOB JIJISl HCIIOJIb30BAHMS HWHTEIICKTY-
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

- TCOPECTUUCCKHUE OCHO-
BbI aHaJIM3a JaHHBIX U

COBPEMEHHBIX HH(OpMa-
IIMOHHBIX TEXHOJOTHH H

MAaIIMHHOIO IIpOrpaMMHBIX CPEICTB, B
o0y4eHus; TOM 4HCIE OTEUECTBEH-
- crienu UKy paboThl HOTO ITPOU3BOICTBA.

JITOPUTMOB MAILIMHHO-
ro 00y4YeHus;

- IPUHLUIIBI 00yYEeHUs
Y IPUMEHEHNUS HeW-
POHHBIX CETEH;

- apXUTEKTYpHI TI1y0o-
KUX HEUPOHHBIX CETEN,
IIPUMEHSIEMBIX B pellle-
HUU IPAaKTHUYECKUX 3a-
Jla4 CBA3aHHBIX C aHa-
JU30M U300paKeHUI U
TEKCTOB;

Komme- Nupekc IInanupye- WNHnukaTop nocTrkKeHns CpencrtBa OLIEHKH
TEHIMs | WHAMKATOpa | MbIe Pe3yIbTaThl 00Y- KOMIIETEH-
YEeHMs 110 AUCLUUILIMHE | I[UH, C KOTOPBIM COOTHE-
(3HaTh, yMETb, BIAJETh) | CEHbI INITAHUPYEMBIE pe-
3yNbTaThl 00yUEHUS
OIIK-2 | U-1omk-2 3HaTh: 3naet mpuHOUIEI paboTel | TeopeTnueckue

BOIIPOCHI 3a4€Ta




W-20nk-2

YMers:

- IPUMEHSATH METOBI
MaITMHHOTO 00YyYeHUS,
MOJATOTOBKH JAHHBIX U
HHTEpIpeTaIH pe-
3y/bTATOB,;

- BBITIOJIHATH HACTPOii-
K1 HE00XOIMMOTO OK-
py>KeHus aJisi paboThI C
HEUPOHHBIMU CETAMY,
- IPUMEHSATH U J000Y-
4aTh NpeaoOydeHHbIC
HEUPOHHBIE CETH U3
JOCTYITHBIX OUOJIMOTEK.

YMeer BBIOMpaTh COBpeE-
MEHHbIE HH(OpPMAIHOH-
HbI€ TEXHOJIOTMH U TIPO-
IrpaMMHBIE CpEICTBA, B
TOM 4HCIIE€ OTEYECTBEH-
HOTO MPOU3BOACTBA MpU
peuieHun 3agad mnpodec-
CHUOHAJIBHOW  JAESATEIbHO-
CTH.

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

N/1-3omk-2

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 HaBbIKaMu IpH-
MEHEHHUSI COBPEMEHHBIX
UHPOPMALIMOHHBIX  TEX-
HOJIOTMH U ITPOTPaMMHBIX
CPEICTB, B TOM YHCIE
OTEYECTBEHHOI'O  MPOU3-
BOJACTBA, IIPU PpELICHUU
3aja4  MPOQECCHOHATb-
HOU JI€ATEIBHOCTH.

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

OIIK-9

NJ1-1omk-9

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

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

3HaeT  KJAaCCU(PHUKALUIO
IPOTPaMMHBIX CPEJICTB U
BO3MOXHOCTH HUX ITPpHUME-
HEHMs s pelleHus
MPaKTUYECKUX 3a/1a4.

Teopernueckue
BOIIPOCHI 3a4€Ta

NJI-20mk-9

- BBIOUpATH U peann3o-
BaTh JITOPUTMBI 00Y-
YEeHHUS C MOJKPEIICHH-
€M ¢ yueToM cnenudu-
KM 33J]a4H;

- aJlanTHPOBATh U Ha-
CTpauBaTh AJTOPUTMBI

VYMeeT HaXoAWUTL M aHa-
JTU3UPOBATH TEXHHYE-
CKYI0 JOKYMEHTAIUIO TIO
HCIIOJIb30BAaHMIO po-
IPaMMHOTO CpeJ/CTBa,
BBIOMPAaTh U HCIIOJIB30-
BaTh HEOOXOIMMEIE

3anuTa npakTuye-
CKMX 3aHSITHH.
[IpakTHueckue 3a-
JTaHus 3a4eTa




00y4eHUs ¢ MTOAKpeI-
JICHHEM TIOJI oTpeie-
JICHHYIO CpeTy.

GYHKIMH  TIPOTpaMMHBIX
Cp CACTB JUIA pemeHI/m
KOHKPETHOU 3a7a4H.

N/I-3omk-9

- HCIIOJIb30BAHMUS CY-
LIECTBYIOIIUX MPO-
IrpaMMHBIX OHOTHOTEK
U MoJienel, co3ganus
MIPOrpaMMHBIX peau-
3alUi Ha OCHOBE aJIr'0-
PUTMOB 00yUYeHUS C
10JIKPEIJICHUEM.

Bnaneer HaBBIKaMHU OIIH-
CaHUS METOJIUKH HCIIOJIb-
30BaHUSl MPOrPAMMHOTO
CpeacTBa ISl PEUICHUS
KOHKPETHOW 3aJa4yd B
BUJEC JOKYMEHTa, IIpe-
3eHTallUM WJIH BHUIEOPO-
JINKA.

3amura npaxkTuye-
CKHUX 3aHSTUU.
[IpakTrueckue 3a-
JaHUs 3a4eTa

3. O0beM u BUABI y4eOHOH padoThl 04HasA (popMa 00yUeHHs

Pacnpenenenue o
Bun yuebnoii pabotbl Bcero vacos cemecTpam B qacax
Howmep cemectpa
4
1. IlpoBenenue yueOHBIX 3aHATHIA (BKIIOYas IPOBEIe-
HUE TEKYIIEro KOHTPOJIIS yCIIeBaeMOCTH) B (hopme:
1.1. KonraktHas ayauropHas paboTa, U3 HUX: 45 45
- nexuuu (J1) 16 16
- nabopartopHbie padoTsl (JIP)
- IPaKTUYECKHE 3aHATHSI, CEMUHAPBI U (WIN) ApyTrUe 27 27
BUJIbI 3aHATUIM ceMuHapckoro tuma (I13)
- KOHTPOJIb camocTosaTenbHoi paboTsl (KCP) 2 2
- KOHTpOJIbHas paboTa
1.2. CamocrositenbHast padota crynentoB (CPC) 63 63
2. IlpomexxyTouHast aTTecTaus
OK3ameH
JuddepeHupoBaHHbli 3a4eT
3auer + +
Kypcosoii npoexT (KII)
Kypcogas padota (KP)
O061mas TpyA0€MKOCTh TUCHUTUTHHBI 108 108

4. Cogepxanue JTUCHUILIMHBI 04Hast (popMa 00yUeHH S

O0nem BHeay-
O0OBeM ayTUTOPHBIX JTUTOPHBIX
HawnmeHnoBanue pa3iesioB JUCIUILIHHBI ¢ KPATKHM 3aHATHH 110 BUJIAM B 3aHATUH 110
CoJIepKaHUEM yacax BHJIAM
B yacax
J | Jp | 113 CPC
4-i1 cemecTp
BBeneHne B MCKYCCTBEHHBIN HHTEIUIEKT M OC- 10 12 30

HOBHBIE METOJbl MAIIMHHOTO 00y4eHUs AJs paboThl ¢
TaONUYHBIMU JaHHBIMU

[ONmMOHaIBPHO: MAaTEMaTHYECKHH JIMKOE3 10
3JIEMEHTAM MaTEeMaTHYSCKOM CTaTUCTHKH, JIWHEHHOM
anreOpbl 1 MATEMATHYECKOTO aHAIM3A.




HaunmenoBanue pa3aenoB JUCIUTIIMHBI C KPATKUM
coJiepKaHUuEM

O0BeM ayIuTOPHBIX
3aHSATUM 110 BUIIaM B

qacax

O0nem BHeay-
AUTOPHBIX
3aHIATAA MO
BUJIAM
B yacax

OcHoOBHBIE 3a/1a4l CUCTEM UCKYCCTBEHHOI'O MH-
temiekta. Krnaccuduxanus, kiactepusanus, perpec-
cus. TUMBl MAalIMHHOTO OOYydYeHUs: C yduTeneM, 0e3
YUUTENsI, C YaCTUYHBIM NPUBJICUYCHUEM YUHUTENs, 00Y-
YEHHE C TIOJKPEIUICHUEM.

Knaccudukanuss Ha mnpumepe ainropurma k-
ommxkaiimmx coceneit (kKNN) [OnmmonansHo: BeicTpolit
MOMCK ONFKalmmx coceneid.]. MeTpuku OleHKH KJjiac-
cuUKauu: MONTHOTa, TOYHOCTh, F1, ROC, AUC. Ba-
JIUAalMOHHAs U TecToBast BIOOpKa. Kpocc-Banumanus.
Pabora ¢ kaTeropragbHbIMH IPU3HAKAMH.

Perpeccus. Merpuku onenku perpeccun: MSE,
MAE, R2 — xoa¢dpdunment nerepmunanmu. Jlnneinas
perpeccusi, moJMHOMHUaIbHas perpeccus. llepeoOyde-
HUE W peryispusanus, rpedHeBas perpeccus, LASSO,
Elastic Net.

Jluneitaple Moxenu it kinaccudukanuu. [lep-
LENTPOH, JIOTUCTHUYECKAsi PEerpeccHsi, MOJTHOCBA3HBIC
HEHPOHHBIE CETH, CTOXaCTUYECKUH TI'PaJUEHTHBINA
CIyCK U O0paTHOE paclpocTpaHeHHUe rpagueHTa. Pery-
JSIpU3alus TMHEHHBIX MOJIeNel Kiaccu(uKauum.

Knacrepuzanusi. k-means, k-means++,
DBSCAN, arnomepatuBHas kiacrepusauus. Merpuku
OLICHKH KJIACTEPU3aLUH.

ANTOpUTMBI, OCHOBAHHbIE Ha MPUMEHEHUU pe-
HIAOIIKX AepeBbeB. Kpurepun pasaeneHus ysna: WH-
(dopMalMOHHBIN BBIMIPbINI, Kputepuil JkuHu. Am-
camOJIM pelIaMX 1epeBbeB: ClyyailHblil jec, rpaau-
€HTHBIN OYCTHHT.

Meton onopHbIXx BekTOpoB. IIpsimas u oGpart-
Has 3agada. OnpeneneHue OMOPHBIX BEKTOPOB. Snep-
HBII TPIOK.

HauBnbiii OaliecoBckmii knaccudukatop. Me-
TOABl OLEHKHM paclpelesieHus  Npu3HakoB. EM-
ITOPUTM Ha MMPUMEPE CMECH rayCCHUaH.

Metoapl Ge3rpaJiueHTHON ONTUMHU3ALUH: CITy-
galHBIA TTOMCK, hill climb, oTxur, remeTmyeckmuii a-
TOPUTM.

CucreMsl r1yboKkoro o0y4eHus

10

24

Heiiponnsie cetn. @yHKIUU OMIMOKUH HEWPOH-
HBIX ceTedl U o0ydeHue ¢ TOMOIIbI0 00paTHOro pac-
npocTpaHeHus rpaauenTa. [lonstre 63T4a U 310Xu.

PabGoTta ¢ m300pakeHHSIMH C TIOMOINBIO HEH-
pOHHBIX ceTeil. CBepTouHble HeWpoHHbIE ceTu. Ome-
paruu cBepTok, max-pooling. [lomynsipasie apXuTeK-
TypBl CBEpPTOUHBIX HeiipoHHbIX ceTel: AlexNet, VGG,
Inception (GoogLeNet), ResNet. Tpaucdeproe 00y-
YEeHHUE.

O6paboTka TekcToB. PaboTa ¢ €cTecCTBEHHBIM




O0nem BHeay-

O0beM ayTUTOPHBIX JTUTOPHBIX
HaunmenoBanue pa3nenoB TUCIHUIUIMHBI C KPATKUM . .
3aHATHI 110 BUJAM B 3aHATHN 1O
coJiepKaHUuEM
Jacax BUJIAM
B Yacax

A3BIKOM C IIOMOIIBIO HEHPOHHBIX ceTed. BekTopHble
npeicTaBiaeHus s Tekcrta: word2vec, skip  gram,
CBOW, fasttext. PexyppeHTHbIe HEHPOHHBIE CETH,
LSTM, GRU. Tpanchopmepsr, BERT, GPT.

OO0y4eHune ¢ oIKPeIICHHEM 2 5 9

[TonsiTust arenra, cpeibl, COCTOSHUS, ICUCTBUN
u Harpaael. OyHkuus neHHOCTH coctostHus (Value
function) u ynkius kauectBa neiicreus (Q funtion).
OnTumuszanus CTpaTerud ¢ TMOMOIIBI0 MAaKCUMH3AIUN
GbyHKIMI 1IeHHOCTH U KadecTBa. Q-o0yueHue.

['my6okoe oOyuenuwe ¢ mouakperuieHueM. Deep
Q-Networks, Actor-critic.

HUTOTI'O no 4-my cemecTpy 16 27 63

HUTOI'O no aucuuminge 16 27 63

Tematuka IMPUMCPHBIX IIPAKTHYCCKUX 3aHATUM

No
_ HaumeHnoBaHue TeMbI IPAKTUYECKOTO (CEMHUHAPCKOT0) 3aHATHUS
1. Metonasl pabotsl ¢ Tabnuuamu B Python. Arperanus u Busyanuzauus gaHHbIX. [IpoBese-
HUE TIEPBUYHOTO aHAJIN3a TaHHBIX.
2. Hcnonp3oBanue u cpaBHEeHUE anropuTMoB kinaccudukanuu: kNN, pemaromme nepeBbes u
WX aHCaMOJIH, JIOTHCTUYECKAs! perpeccusl.
3. Hcnonp3oBaHue M OleHKAa alrOpuTMOB perpeccuu. [1og0op onTUMaIbHBIX — MMapaMeTpoB
pErpecCcHi.
4, OntuMHu3alMoOHHBIE 33/1aUd U UX perieHus. [lonbop rumnepmapaMeTpoB ajaropuTMma c Io-
MOIIbIO METOA0B ONTHMHU3AIUY.
5. Knaccudukanus nzobpaxenuit u tpancepnoe oOydeHue.
6. Pabota ¢ TekcTaMu 1 UX BEKTOPHBIMH MPECTABICHUSIMHA TEKCTOB.
7. [Tpumenenue Q-Networks a7st peleHus MPOCTHIX OKPYKEHHIA.

S. Opranu3alMOHHO-NIeJArOTrHYEeCKHE YCIOBUSA

5.1. O6pa3oBaTebHbIE TEXHOJOTHHU, HCIIOJIb3YyeMble 1151 GOPMUPOBAHMS
KOMIIeTeH LU

[TpoBeneHne NEKIIMOHHBIX 3aHATUH MO JUCIHUIUIMHE OCHOBBIBAETCS HA aKTUBHOM METO/ie 00yde-
HUS, NIPH KOTOPOM YyyallMecs HE MacCUBHBbIE CIIYIIATENM, a aKTUBHbIE YYAaCTHHKHU 3aHITHS, OTBe-
Yaolue Ha BOMPOCH! MpenojaBarens. Bonpockl npenojaBaTesns HaleleHbl Ha aKTUBU3ALUIO MPO-
[IECCOB YCBOGHHUS MaTepHala, a Takke Ha pa3BUTHe JIornyeckoro mulnuieHus. Ilpenonasatens 3apa-
HEe HAMEYaeT CIIMCOK BOMPOCOB, CTUMYJIHUPYIOIIMX aCCOLMATHBHOE MBIIIJICHUE M YCTaHOBJIEHUE
CBsi3ell C paHee OCBOCHHBIM MaTEpHAIIOM.

[TpakTryeckue 3aHATHS MPOBOAATCS HAa OCHOBE pealM3allMyd METoJa OOy4YeHHs EHCTBHEM: OII-
penenstoTcst npodsieMHble 001acTu, GopMHupyIOTCs rpynmnbl. [Ipy npoBeaeHNH MPAKTHYECKUX 3aH -
THI MpecneayoTcs CIeAYIOUIe HeMu: MPUMEHEHUE 3HAHUN OTJENIbHBIX AMCLUUIUINH U KPEaTUBHBIX
METOJIOB JUIS pELIEHHs MpoOJIeM U MPUSATHS pelIeHui; oTpadoTka y 00ydaroImuxcs HAaBBIKOB KO-
MaHJHOM paboOThl, MEKIMUYHOCTHBIX KOMMYHHUKAIIMI M pa3BUTHE JIMACPCKUX KAueCTB; 3aKpEIICHUE
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OCHOB T€OpETUYECKNX 3HaHUU. Kpome Toro, npoBeneHne NPAKTUYECKUX 3aHSATUH OCHOBBIBAETCS Ha
MHTEPAKTUBHOM MeToJle 00y4eHHs, IpH KOTOPOM OOydarolluecs B3aUMOJCHCTBYIOT HE TOJBKO C
IpenojaaBaTeieM, HO U ApYr ¢ ApyroM. IIpu 3TOM TOMUHHpYET aKTUBHOCTH y4YalllUXCs B IpPOLECCE
oOydeHusa. MecTo mpenojaaBaresnsi B MHTEPAKTUBHBIX 3aHATHSIX CBOJUTCS K HAIMPABJICHUIO JESTEINb-
HOCTH 00YyYaromuXxcsi Ha JOCTHKEHUE LTI 3aHATHS.

[Tpu mpoBeneHUMN y4eOHBIX 3aHATHI HCIONB3YIOTCS MHTEPAKTHBHBIE JEKIUH, TPYIIOBBIE M C-
KYCCHUH, POJIEBBIE UTPbI, TPDEHUHIU U aHAJIW3 CUTYAllMi U UMUTALIMOHHBIX MOJIEJIEH.

5.2. MeTO)Il/I‘IeCKI/Ie YKa3zaHuda OJas Oﬁy‘lalOIllI/IXCH Mo M3YYCHU IO TUCHUITJIMHBI

[Tpu u3y4yeHNH TUCUUIUIMHBI 00yUYaIOUMCS 1IeJIeCO00Pa3HO BBITIOJIHATE CIEAYIONINE PEKOMEHIAIINN:

1. H3yuenue yueOHOUN TUCIUILTUHBI TOJKHO BECTHCh CUCTEMATHUECKH.

2. Tlocne u3yueHus Kakoro-iubo paszena mo y4eOHHKY MM KOHCIIEKTHBIM MaTepHaiaM PeKOMEH-
JyeTCsl TI0 MaMsITH BOCITPOU3BECTH OCHOBHBIE TEPMUHBIL, ONIPEACIICHUS], IIOHATHS pa3zeia.

3. Ocoboe BHUMaHHUE CIAECIYET YACIUThH BHIOIHEHHIO OTYCTOB 110 MPAKTHICCKUM 3aHITUSIM U UH]IH-
BUIyaJIbHBIM KOMILJIEKCHBIM 33JaHHUSIM Ha CAMOCTOSTEIbHYIO paboTy.

4. Bcs TemMaTHKa BOIPOCOB, M3Y4a€MbIX CAMOCTOSTENIBHO, 3a/Ia€TCS Ha JICKLHUAX MPETOIaBaTeICM.
WM xe narorcs MCTOYHMKY (B MEPBYIO O4Yepeab BHOBb M3/IaHHBIE B MEPUOINYECKON HAyYHOU JIUTEpaType)
Juisg OoJiee 1eTaabHOrO MOHMMAaHUs BOIPOCOB, 03BYUYEHHBIX Ha JICKIUH.




6. IlepeyeHb y4eOHO-METOAMYECKOT0 U HH(POPMALMOHHOT0 00eceyeHust st

CaMOCTOSITeIbHOH PadoThl 00y4arOIIUXCH N0 AUCHUIIHHE

6.1. IleuaTHasi yueOHO-MeTOAMYECKASI JIUTEpPaTypa

bubnuorpadudaeckoe onucanue
(aBTOD, 3arnaBuie, BUJ U3aHUS, MECTO, U3/1aTEIbCTBO,
TOJl U3JIaHHsI, KOJIMYECTBO CTPAHUI)

Ne i/

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. MeToanueckue yKa3aHus JJisl CTYA€HTOB 10 OCBOCHUIO TMCHHIJIMHbI

\ He ucnonszyercs

4. YueOHO-MeTOAUYeCKOe o0ecrieyeHne CAMOCTOAITeIbHOMH PadoThl CTYIeHTA

I He HCIIOJIB3YCTCA

6.2. D1eKTPOHHAA Yy4eOHO-METOAUYECKAA JUTEpPaTypa
JocTynHOCTh
3BbC (cets Un-
Ccplka Ha TEepHET / JIOKAJIb-
Bun N
HanmeHoBaHue pa3paboTKu WHQPOPMAIIMOHHBIH Hasl CETh; aBTO-
JUTEPATYPHI .
pecypce pHU30BaHHBI /
CBOOOIHBIN
JIOCTYM)
OCHOBHAA Tonmaués, C. I'. OcHoBbI UcKycceT- | Pexum gocryna: cetb MHTEpHET /
BEHHOT'0 MHTEJIEKTA : yueOHOE https://e.lanbook.com/bo | aBTopu3oBan-
nocodue / C. I'. Toamaués. — 0k/1218 HBIH
Cankr-IlerepOypr : BI'TY "Boen-
mex" uMm. J1.®. Ycrunona, 2017. —
132 c.
OCHOBHAS OCHOBBI UCKYCCTBEHHOT'O UHTEJI- Pexum noctyna: | cetb MHTepHeT /
nekTa : yueonoe mocobue / 0. A. | https://e.lanbook.com/bo | aBTopu3zoBan-
Amnroxuna, A. A. Oogenko, M. JI. | 0k/263933 HBIT
Kpunuesckuii, 0. A. MaprtsiHOBa.
— 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 nocodue amns ctyaeHToB / C. 0k/257804, HBIH
C. KonmoropoBa. — CaHKT-
ITetepOypr : CIIGIJITY, 2022. —
108 c.
odonoanumenv- | Octpoyx, A. B. CucteMsl HCKycC- Pexxum nocryma: | cetb HTEpHET /
Has CTBEHHOTO MHTEIIeKTa / A. B. https://e.lanbook.com/bo | aBTopu3oBan-
Octpoyx, H. E. CypkoBa. — 3-¢ 0k/310199 HBIH
u3., crep. — Cankr-IlerepOypr :
Jlann, 2023. — 228 c.



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 /
cBOOOIHBII
JIOCTYII)
oononnumensv- | Mammnnoe oOyuenue. Hayka u Pexxum nocryna: | cetb  VIHTEpHeT
Has HCKYCCTBO ITOCTPOCHHMSI aJIrOPHUT- https://aldebaran.ru/dow | /cBoGogHBII
MOB, KOTOPBIC nload/flah_peter/kniga_
M3BJICKAIOT 3HAHUS U3 JaHHbIX. mashin-
[etep ®Daax. JIMK Ilpecc. 2015. noe_obuchenie_nauka i
_iskusstvo_po/?formats=
pdf,
file://IC:/Users/chit_zal/
Down-
loads/Flach_P._Mashinn
oe_obuchenie.Fragment
%20(1).pdf
oononnumens- | Ianpiruna, WM. B. OcHoBbI uckyc- | Pexum nocryma: | cetb UHTEpHET /
Has cTBeHHOro wmHTe/Uiekra. JlaGopa- | https://e.lanbook.com/bo | aBropusoBan-
topHbIid nipaktukym / WM. B. Tanei- | 0k/261143 HBII
runa, JI. B. I'anpiruaa. — CaHKT-
IletepOypr : Jlanp, 2022. — 364 c.
Odononnumens- | Xepon, Openben. XKOI 11 puknan- | Pexum nocryna: | cetb  MHTEpHET
Hast HOE MalIMHHOE oOydueHue ¢ momo- | Priklad- /cBOOOTHBII
mpto Scikit-Learn u TensorFlow: | noe_mashinnoe_obuche
KOHIICTIIINK, UHCTPYMEHTBI W TeX- | Nie_S_pomoschyu_Scikit
HUKU JUIS CO3JaHHsI MHTEJUICKTY- | -
anpHbpIx cucteMm. Ilep. ¢ amrm - | Learn_i_TensorFlow K
Cnb.: OO0 "Anbpa-kuura': 2018. | ontsept-
- 688 c.: un. - [Tapan. TuT. aHrmI. sii_instrumenty_i_tekhni
ki_dlya sozdania_intelle
ktual.pdf
oononnumens- | bpunk Xenpuk, Puuapnc [xozed, | Pexum nocryna | cetb  MHTepHeT
Has deeposid Mapk b87 Mammunnoe | https://fictionbook.ru/do | /cBoGoaHBII
obyuenune. — CII6.: ITurep, 2017. | wnload/henrik_brink/ma
— 336 c.: . — (Cepus «bubnmo- | shinnoe_obuchenie/?for
TeKa MPOTrPAMMHUCTAY). mats=pdf
oononnumens- | Kak yuutcs mammna: Peomronms | Pexwm nocTyna: | cetb  MHTepHeT
Has B oOmactu HeWpoHHbIX ceteir u | https://vk.com/doc16393 | /cBoGomHbBII
ri1y0OKOro obyuennus. | 1991 651098548?hash=
Su Jlekyn. Ansninaa PRO. 2021. 6bovWFay00Fk9s1980b
3JvDNz47XKNNepzalq
BYpuS0&dI=MDAXfrar
qTClsvimZ1Ltz473RW
JmgLaMB4vXgs4JAWk
OdononHumens- | I'pokaem riryookoe oOydeHue. DH- | Pexxum nocryma: cetb UHTepHer
Has apro Tpack. [Turep. 2019. https://codelibrary.info/d | /cBoGoaHBII
ownload/1405 Grokaem
-glubokoe-obuchenie.pdf
oononnumens- | O0yuenune ¢ noakpericaueM Ha | file:///C:/Users/chit_zal/ | cetb Wutepuer
Has PyTorch. Coopuuk peuentoB. | Downloads/https__ cod | /cBoGomHbII

Ocwu JTro. IMK Ilpecc. 2020

erbooks.ru%D0%9E%D



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
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-

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%D0
%B8%D0%B5%D0%B
C%20%D0%BD%D0%
B0%20PyTorch.pdf

6.3.JIneH3M0OHHOEe U CBOOOIHO paclpocTpaHsieMoe NMPOrpaMMHoOe odecnedeHne,
HCII0JIb3yeMOe MPHU OCYIeCTBJIEHUN 00pa30BaTeILHOI0 Mpoumecca no JuCIuIInHe

Bun I1O

Haumenosanue 110

OrnepalinOHHBIE CUCTEMBI

OC Windows 10 (TToxnucka Azure Tools for Teaching)
Microsoft Office (Akagemudeckast TUIICH3KSA)
MS Office Visio 2016 yueOHas nunensus - 1794863

Dr. Web (Jlunensuonsslii ceptuduxar, cepuiiabiii Homep HP7K-X4G8-
84US-2V4))

Python 3, Net.Framework 9 - cBoGoHO-pacpocTpansieMoe

Bpay3ep Chrome (Adware-nureH3usi)

FoxitReader 9.3 cBoboaHO-pacnpocTpansemoe 1SO-o00pa3bl ycTaHOBOY-
HbIX quckoB Windows 7

6.4. CoBpemeHHbIe mNpodeccHOHANbHBIE 0a3bl JaHHBIX W HHGPOPMAIMOHHBbIE
CIIPABOYHBbIE CHCTEMbI, MCIOJIb3yeMble¢ NMPH OCYILIECTBJIEHHMH 00Pa30BATEIbHOIO

nmpomecca 1mo JTMCumIlJinHe

Hamenosanue BJ1 Ccpuika Ha HH(OOPMALIMOHHBIN
pecypc
H - .
ay4dHas Oubimoreka [lepMckoro HalMOHAIBFHOTO UCCIIEIOBA http://lib. pstu.ru/
TEILCKOTO TMOJIMTEXHUYECKOTO YHUBEPCHUTET
DJIeKTPOHHO-0MOIMOTeYHast cucTema JIaHb http://e.lanbook.ru/
DekTpoHHO-0MOMoTeuHast cuctema IPRbooks http://www.iprbookshop.ru/
Nudopmannonnsie pecypesl Cetu KoncynbrantlLiroc 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
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[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
CIIyCK 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
B

1. [IpoBeneHue yueOHBIX 3aHATHH (BKIIIOYAs MPOBEIE-
HUE TEKYIETO KOHTPOJIS YCIIEBAEMOCTH) B (popMe:
1.1. KonTakTHast aymuTopHas paboTa, U3 HUX: 12 12

- nexuuu (JI) 4 4

- naboparopusie pabotsl (JIP)

- MPAKTUYECKUE 3aHITHS, CEMUHAPHI U (WJIK) APyTrUe 5 6
BU/JIbI 3aHATUN cemMuHapckoro tuna (I13)

- KOHTPOJIb camocTositeabHol padoTsl (KCP) 2 2

- KOHTpOJIbHAs padoTa + +
1.2. CamocrositenbHast padota crynentoB (CPC) 92 92
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
HanmeHoBaHMe pa3/ieioB TUCIUILTUHBI C KPATKUM 3aHATHH 110 BHJaM B 3aHATUH 110
coJIepKaHueM yacax BHJIaM
B yacax
J | Jp | 113 CPC
5-i1 cemect
BBenenne B MCKYCCTBEHHBIM HMHTEJUIEKT U OC- 1 6 38

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-
HIaloLMX 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 kiaccupuxatop. 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

Heiiponnsie cetn. OyHKIUM OMMUOKKM 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 CBEpPTOUHBIX HeipoHHbIX cetel: 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 CTpAaTCruu € NMOMOIIbIO MAaKCUMU3AlIUU
GyHKIMA [IEHHOCTH U KauecTBa. Q-o0ydeHue.
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O0nem BHeay-

O0BeM ayIuTOPHBIX JUTOPHBIX
HawnmeHnoBaHMe pa3iesioB TUCIUILIMHBI C KPATKHM . .
3aHATUH TI0 BUJaM B 3aHATHH 110
CoZIepKaHUEM
qacax BUIaM
B Yacax
I'myGokoe obydenue ¢ moakperuieHuem. Deep
Q-Networks, Actor-critic.
HNUTOI'O no 5-my cemecTpy 4 6 92
HNUTOI'O no aucuuninxe 4 6 92

Tematuka IMPUMCPHBIX IMPAKTHYCCKUX 3aHSATUM

Ne
. HaunmeHoBaHHE TEMBI TPAKTUYECKOTO (CEMHHAPCKOT0) 3aHATHUS
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, JIOTHCTUYCCKAs PEerpeccusl.
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