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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouass mporpamma aucuumuiuHbel (Momynsi) «I'paduueckue BEpOSTHOCTHBIE MOJEITH»
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BbICIIErO0 oOpa3oBaHusi — Marucrpatypa mno HanpasiaeHuto 02.04.01 Marematuka u
KOMIIBIOTEPHBIE HAayKH, Npopuib MeTonsl UCCIEIOBaHWA B MAIIMHHOM OOyYeHHH,
YTBEP)KJICHHBI TpPUKa3oM MUHUCTEpPCTBA HAyKM U BbIcIiero oOpaszoBaHus Poccuiickoi
Oenepannu Ne 810 ot 23.08.2017 rona.

W3ydyenue auciumuinabl (Moxyis) «I'paduueckre BEpOSATHOCTHBIE MOJEIH» IO3BOJISIET
c(hOopMHUPOBATH y CTYJIEHTOB CUCTEMHOE TOHUMaHUE CTPYKTYPHBIX U BEPOATHOCTHBIX TPUHIIUIIOB
MOJIEJIMPOBAHUS CJIOXHBIX 3aBUCHUMOCTEN MEXy IEPEMEHHBIMM, a TAKXKE pPa3BUTh HABBIKU
MOCTPOCHHUS, aHAJIN3A U MPAKTHUECKON peanu3anuu rpaguuaeckux MoJened — OT 0aileCOBCKHUX
cereid M (akrop-TpadoB 0 MHTETpallMd C HEHPOHHBIMU APXUTEKTypaMH U OOY4YEHHUEM C
HNOJKPEIUIEHUEM — JUISl PELICHUs 3aa4 C HEONPEeIeIEHHOCTbIO, CKPBITBIMU COCTOSIHUSIMH U
YaCTUYHOM HaOJI0/1aeMOCThIO.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYype 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosmas nucuumninnaa (MOAysb) BKIIOUYEHA B Y4€OHBII TUIaH MO POrpaMMe MOATrOTOBKU
maructparypsl 1o HampaieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIE HayKH, Mpodmib
Merozapl uccnenoBaHMI B MAalIMHHOM OOy4YeHMH M BXOAMT B BapUaTUBHYK 4acTb bioka 1,
dopMHpyeMyI0 yIacTHHKaMH 00pa30BaTeNIbHBIX OTHOMICHUH KaK AUCIHUILIMHA MO BBIOOPY.

JucnuminHa (MOAynb) JOCTyNHA K u3ydeHuto Ha 1 kypce Bo 2 cemectpe. JlocTynHa ais
MPOXOXKACHUS MPU YCIOBUU YCIEIIHOTO 3aBEPIIEHUs IUCHUILTUHBI «OCHOBBI 0ailecOBCKOTO
BBIBOJIA».

Heab n3yyeHus: JMCHUILUIMHBI (MOYJIA): MOATOTOBUTH CIIELUAIUCTOB K pa3paboTKe U
OPUMEHEHHUI0 TIpaUyecKuX BEpPOATHOCTHBIX MOJAETIeH Kak MOIIHOTO MHCTPYMEHTa JJs
NPEJICTaBICHNUS] 3HAHUM, CTPYKTYpPUPOBAHHOI'O BBIBOJIAa W MPHUHATHUS PELIEHUH B YCIIOBHUSAX
HENoJHOW MHpOpMalMK, a TakKXKEe HaydyuTh COYETaTb BEPOSTHOCTHOE MOJIEIUPOBAHUE C
COBPEMEHHBIMH METOJIaMU TTTyOOKOro 00y4YeHUs.

3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):

— OCBOMTb NPUHIHUIIBI IOCTPOEHHS OaleCOBCKUX U MapKOBCKUX ceTeil, (hakTop-rpadon
1 TEMaTHYECKUX MOJIENECH;

— HayuduThCsl (hOpManM30BaTh NMPHUKIAJHBIE 3a/aud B BHUJE T'padoB BEPOSITHOCTHBIX
3aBUCHUMOCTEN U (PaKTOPU30BAHHBIX PACIPEIETICHHIH;

— NpUOOpPECTH HaBBIKM NPUMEHEHHS METONOB BbIBoja: cimiuinpoBanue (MCMCOC),
BapuanroHHble noaxoasl (VI), TouHas MapruHanu3anms;

— pa3BUTh YMEHHE pEalu30BbIBaTh U MHTEPIPETUPOBATH AKCIEPUMEHTHI C
BEPOSTHOCTHBIMHU MOJIETISIMUA U HEHPOCETEBBIMH apXUTEKTYPAMU;

— OCBOUTBH METOJIbl TUArHOCTUKH, PETYJISIpU3allMd M OLEHKU KauyecTBa MOJENEH A
Hpe0TBpalleHus epeo0yyeHus 1 OBBIIEHUs 0000111ato1Iel criocoOHOCTH.

B pe3yabTare 0CBOCHUSI AUCHMILIMHBI (MOYJIs1) 00Y4AIOUIUICS JOJIAKEH:

3Hamy:

— MpPUHIUIBI [OCTPOEHUs] OailleCOBCKMX M MAapKOBCKHUX ceTed, (akTop-rpados,
TEMATUYECKUX MOJENEH;
— CJIOBHYI0  HE3aBUCHMOCTb,  (DAKTOpH3AllMI0  COBMECTHOI'O  pacrpelesieHHs,
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MapruHaIM3aluIo U IPaBAono100ue;

BapUAIMOHHBIN BBIBOJ, COMILTMPOBAHNE;

0a30Bble ApXUTEKTYPhl HEHPOHHBIX CETEH 1 MOCTAHOBKU 00YUYEHHSI C MOAKPEILICHUEM,
paccMaTpuBaeMbIe B Kypce.

ymembw:

(dopManu3oBaTh INPUKIAJHYIO 3aJadyy uepe3 CiydailHble BEJIMYUHBI, TIpad
3aBUCHMOCTEH, (hakTOphI U HAOJIOIaeMbIE JJAHHBIC;

BbIOMpaTh METOJ BbIBOAA MM OOydeHHs C y4ETOM CTPYKTYpbl rpada, LHKIOB,
KAa4yeCTBA JJaHHBIX U BBIYUCIIUTEIbHBIX OIPAaHUYCHHUI;

pealM30BbIBaTL M HMHTEPIPETUPOBATH  SKCIEPUMEHTBHI:  MapruHaIU3aluIo,
COMIUIMPOBAHUE, BapUAIIMOHHBIN BBIBOJI, 00y4eHHE HEHpoCceTel;

AaHAJIM3UPOBaTh KAa4eCTBO MOJEJeH, BBIBIATH IepeoOydeHue, Moaouparh
PEryapU3aLuIo U OObACHATH NOTY4YEHHbIE PE3YJIbTATHL.

eénaoems:

MaTeMAaTHYECKUM ariapaToM 0aiecoBCKOTO BBIBOIA, PAKTOPHU3AINN PACTIPEICIICHIIA
Y ONTUMU3AIINH [1apaMETPOB MOJICIICH;

NPAaKTUICCKUMH HABBIKAMHU PEAM3ali BEPOSTHOCTHBIX MOJETCH, alTOpUTMOB
BBIBOJIa U HEUPOCETEBBIX MOJICIICH B BOCIIPOU3BOIUMBIX IKCIIEPUMEHTAX;
UHCTPYMEHTaMU OOYYEHUS M JUAarHOCTUKU MOJIENEH: 00paTHOE pacHpoCTpaHCHUE
ommbku (backpropagation), rpaauMeHTHbIN ciyck, momentum u Adam-moaxosl,
dropout meron, Banuanus;

HaBbIKaMH 00OCHOBAHHOTO BBIOOpA MOJICITH X METOJI JUIsl KCCIICAO0BATEIbCKUX 33124
MAITMHHOTO O0Y4eHHUSI.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmnun, Qopmupyembie B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

Nupukarop
KOMIIeTCHLIM U

IlepeyeHb MIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

VK-6.

Crioco0eH omnpeaeaTs u
pean30BbIBATH IPHOPUTETHI
COOCTBEHHOM IEATETBHOCTH U
CITOCOOHI e¢
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIIECHKH

VK-6.1.

3HaeT OCHOBHBIC METO/IbI
CaMOOIIEHKH M aHajn3a CBOeH
JIESITEIIBHOCTH, a TAKKe
MIPUHIIATIBI YIPABICHHUS
BpEMEHEM H IIeJIeTIoIaraHus

VK-6.2.

YMeeT cTaBUTh pealnucTU4HbIE U
JOCTHKUMBIE LIEJIU, OTIPEENATh
IIPUOPUTETHI B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabatTbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
NPUMEHEHUS] METOJI0B
CaMOOILICHKH B CBOEH
npoeccnoHambHON
JeSITeIbHOCTH, BKITIOYAst
ydJacTve B TPEHUHIax,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npoheccnoHaIbHOrO pocTa

OIIK-1.

Crioco0eH HaxOoUTh,
(hopMyITUpPOBaTh U pemaTh
aKTyaJIbHbIE Y 3HAYMMBbIE
MPOOJIEMBI TTPUKIIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT COBPEMEHHBIE METOBI
MPHUKJIAJHON MAaTEMATUKH U
MAaIIMHHOTO 00yUYeHHs, a TAKKe
MIpOrpaMMHBIE CPEJICTBA
AHAJIM3a JAHHBIX, IPUMEHSEMBIE
B 3JIEKTPOHHOW KOMMEPIIUU ISl
pelieHns 3aga4d
NIEPCOHAIIM3ALINHN [TPEIIOKEHUM,
IIPOTHO3UPOBAHUSA CIIPOCA U
ONTUMU3ALUN
I10J1b30BATENBCKOr0
B3aUMOJENCTBHA

OIIK-1.2.

VMeeT BBISBIATD U
(hopManm3oBath 3a7a9n 00JIACTH
podeccnoHanbHON
JESATEILHOCTH B BUJIC
MaTeMaTHYECKUX ITOCTAHOBOK,
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BBIOMPATh ¥ IPUMEHSThH
COOTBETCTBYIOIINE METOJbI 1
aJITOPUTMBI, HHTEPIIPETHPOBATH
MOJTyYCHHBIE Pe3yIbTaThl U
MPeCTaBIATh X B opme,
MIOHSTHOM CIIENUaIACTaM
Pa3IUYHOTO PO

OIIK-1.3.

HmeeT nmpakTUUECKUNA OIBIT
pelIeHns TPUKIAAHBIX 3371249 B
cdepe mpodecCHOHATBHON
NeSITeNIbHOCTH, BKJIIOYast padoTy
C peasbHBIMH HabopamMu
JAHHBIX, TIOCTPOEHHUE U OIIEHKY
KadecTBa MOJEIeH MaIlTiHHOTO
00y4eHus, a TAK)Ke y4acTHe B
MPOECKTHOU U
UCCIIEI0BATEIbCKON
JACATCIBHOCTH, HaHpaBJ’ICHHOﬁ
Ha TOBEIIIIeHHe 3()PEeKTHBHOCTH
IUQPOBBIX TIATPOPM

[K-3.

Crioco0eH pemaTs 3a1a9u
npohecCHOHATBHOMN
JeSITeIbHOCTH, HOPMYITHPOBATH
pe3ynbTaT, yBUICTH CIIEACTBUS
HOJIy4eHHOT'0 pe3yJibTaTa

[K-3.1.

3HaeT OCHOBHbIEC IPUHITUITBI U
METO/IbI PEIICHHUS 33124
poheCCUOHATBHOMN
JIeSITEIILHOCTH, @ TAK:KEe CIIOCOOBI
¢dhopMynupoBaHUS U
MPEICTaBICHHUS PE3yIbTATOB,
BKJIFOUAsl aHAJIN3 TIOCICICTBUI U
UX 3HAYUMOCTb B KOHTEKCTE
poeKTa

[K-3.2.

YMeeT npuMeHsITh
MaTeMaTH4YeCKHUe 1
KOMIIbIOTEPHBIE METOIBI IS
pEllIeHUs] KOHKPETHBIX 3a/1a4,
(hopMynpoBaTh YeTKHE U
000CHOBaHHBIE PE3YIIBTATHI, a
TAKXKE aHAJM3UPOBATH UX
THOCJIEICTBUSA IS JATbHEHIITHX
JIEUCTBUI U pEUIEHUN

[K-3.3.

HMeeTt npakTHUECKHUH OIIBIT B
pelIeHny IpoQecCuOHATBHBIX
3aJ1a4, BKJIFOYas y4acTue B
MIPOEKTax, T/ie OBUIH TOTyUYESHBI
pe3yabTaThl U
MIPOAHATN3UPOBAHEI FIX
CJIEICTBUSI, YTO CIIOCOOCTBOBAJIO
TIPUHATHIO 000CHOBAHHBIX
peuieHuit
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3. TemaTu4yeckuii mjian

Ne Tpya0eMKOCTb, akageMHYeCKue Yachl
n/m Ounas ¢popma
HaumenoBaHue AynutopHasi paboTa TKY
(Tekyumi
pa3aena AUCUMNIHHBI Jlekuun | CeMuHaphI CamocrosnTe KOHTPOTH
(Monyas) (mpaktnyec | Konrpoun JbHAs yemesaemocTi)
KHe padoTa
3aHSATHA)
1 I'padmaeckue momenu OMaIITHHE
pag 10 10 4 45 A
3a/IaHus
2 Heliponnsle cetu 15 15 4 50 Jomamnue
3aJIaHus
3 OOyuenue c 5 5 4 23 Jomamrane
MOAKPETICHUEM 3a/1aHUsI
Ix3amen 4
Hmozo: 30 30 12 118
Obvem oucyunaunsl (mooynsn) (6 190
ax. u.)
Oo6vem Oucyunaunvt (Mooynsn) (6 5
3au. eo.)
4. Conep:kanue JTUCHHILTHHBI (MOLYJIsT)
Nen/m | HaumeHoBaHme pa3iesa TUCHHUILIHHBI Coaep:xanue TUCHUILIMHBI (MOAYJIs1) IO TeMaM
(MoayJis)
1 I'padmyeckue Momeu I'padmyeckue Momenu: onpeeiicHus, 0003HAYCHHUS,

PUMEPbI
MapruHnanu3anus B o0IIeM BUe, BEIBOJ Ha rpade 0e3
IIUKJIOB

ComIpoBaHue Kak METOJI MPUOIMKEHHOTO BEIYNCIICHHS.
MeToabl COMITMPOBAHUS

Tematnyeckoe MOJENUPOBAHNE U MOJEITH CKPBITOTO
pasmemienus Jupuxie (LDA)

BrIiBo B MOJIEIISIX CO CIIOKHBIMH (DaKTOpamH:
pacnpoctpanenue oxxunanuii (Expectation Propagation).
BaiiecoBckue peUTHUHT-CUCTEMBI

Heiiponnsie cetu

O6yuenwne ogHOrO MepuenTpoHa. Vctopus pa3BuTHs
HEHPOHHBIX ceTeil

Kak o6yuats cetu I: rpagnenTHsIit cyck. OOpaTtHOE
pacrpocTpaHeHue rpajineHTa Ha rpade BEIYUCICHUN
Kak o0Oyuats cetu II: kak caenaTh rpailueHTHBIN CITyCK
OpIcTpee U myuiie. MeToJ MOMEHTOB, METO/IBI BTOPOTO
MIOpAJKA U IpYTHe TPIOKU

Perynspuzanus B HEMpoHHBIX ceTsax. [IponayT u ero
MoTHBanuA. J[pyrue MeTopl
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BriBog Ha rpade ¢ LuKIaMu: BapHalMOHHBIE PUOIMKESHUS

Hetiponnsie cetn: nepuentpoH. Bunsr QyHKIMI akTHBaINN.




PexyppenTHslie ceTr: 6a30Bble apXUTEKTYPBI, APXUTEKTYPbI
LSTM u GRU

CBEpTOUHBIE CETH: ApXUTEKTYPHI, METOIBI O0YICHHUS,
MIPHIOKCHUS

I'myGokue cetu nys 00paboTKH TeKcToB [: pacnpenenéHHbIe
MIPEICTABJICHHUS CJIOB M UX MPUIIOKEHUS

I'my6okue cetu qyis 00paboTKH TeKcToB 11: pekypcuBHBIE
HEHPOHHBIE CETH, CETH CO CTEKOM, CETH C TTaMSsITHIO

OO0ydenne ¢ OIKpeTIeHHEM

OO0y4eHre ¢ MOAKPEIICHHEM: OCHOBBI, OIIPEICIICHHUS,
knaccudeckue anroputmel. Kak padoraer AlphaGo:
oOydeHue ¢ MOIKPEIUIEHHEeM Ha TITyOOKUX ceTsX. Moaens
DQN. HetipobaiiecoBckue METO b
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CTyqeHT B TEYEHHWE BCEro IMepHoAa OOydeHHUs TNOIydaeT HHIUBUAYaJbHbIH
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  cHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeJIelIaMH.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Cykap, JI. BepositHocTHBIe TpadoBbie Moaenu. [IpUHIMIBI ¥ NPUIOKCHHS
npakTuaeckoe pykoocTBo / JI. Cykap ; mep. ¢ anri. A. B. Cractuna. — Mocksa : JIMK Ilpecc,
2021. — 338 c.— ISBN 978-5-97060-874-6. — Texkct : anexkrponnsiii // 9bC Znanium. — URL:
https://znanium.ru/catalog/product/2109479.

2. Mapopu, K. II. BeposTHOcTHOE MamMHHOE OOydYeHHE: BBEICHHE : IPAKTUYECKOE
pykoBozctso / K. I1. Mapdu ; ep. ¢ aurn. A. A. Cnunkuna. — Mocksa : JIMK Ilpecc, 2023. —
990 c. — ISBN 978-5-93700-119-1. — Texkcr : snextpoHHsblii // OBC Znanium. — URL:
https://znanium.ru/catalog/product/2109489.

Jlononnumensnasn numepamypa:

1. Ilmaronos, A. B. MammuHOe 00y4eHue : yaeOHoe mocodue s By3oB / A. B. IlitaroHoB.
— 2-e u3n. — Mocksa : UznatensctBo FOpaiit, 2026. — 89 c. — (Bsicmiee oOpa3oBanue). —
ISBN 978-5-534-20732-3. — Tekcr : anekTponHbI // O6pa3oBarensHas uiargopma FOpait. —
URL: https://urait.ru/bcode/589132.

6. MartepuajbHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleuBaroleil MpoBeieHHe BCeX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKM, MPAKTUYECKOW W Hay4yHO-
MCCJIEI0BATENECKOM paboT 00yUarOMUXCsl, TPEIYCMOTPEHHBIX YIECOHBIM IIJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKUMOHHOTO THWMA, 3aHATHM CEMHUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJbTALUN, TEKYILIETO KOHTPOJISI U MPOMEXYTOYHOM aTTeCTalli, a TaKKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
oOciy>xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOyUYEHUs, CIYKAIUMHU Ul TpPEeACTaBICHUs Y4eOHOU
uH(popMaluu 60JIbIION ayIUTOPUH.

N3yuenne AucumInHbl (MOIYIs) 00eCTIeYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMU KaJIbKYJISTOPAMU;
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https://znanium.ru/catalog/product/2109479
https://znanium.ru/catalog/product/2109489
https://urait.ru/bcode/589132

— CHeUaIn3UPOBaHHBIM 000pYI0BaHUEM, BKIIIOYAs IEMOHCTPAIMOHHOE 000pYyI0BaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIONMINXCsl, B TOM YHCIIE TPUCTIOCOOTICHHBIC
JUISL MCTIONb30BaHMs MHBAJIMIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOYKHOCTBIO MOIKIIOUYEHUS K ceTu «VHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHusepcurera.

OOyuaromumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIM) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(decCHOHAIbHBIM 0a3zaM
JTAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HauMeHnoBaHue mopraJa Ccblika
(u3nanms, Kypca, 10KyMeHTa)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OnOIMoTeKa
2. | baza manueix g | T-crenuanucTos https://habr.com
3. | Basa mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccuiickoit @enepariim

5. | ®enepanbusiii mopran «Poccuiickoe oopasoBanue» | https://www.edu.ru/
6. | Mudopmanmonnas cucrema «Exunoe okno nocryma | http://window.edu.ru/
K 00pa3oBaTebHBIM pecypcam»

7. | Enunas xosnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTIINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecreyeHus, COBpPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB00OIHO
pacnpocTpansiemMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLEH3UOHHOE
Server)
Bpay3zepsbI:
SAunexc.bpayzep OTEYECTBEHHOE cBOOOJTHO pacTpoCTpaHsIeMOe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHUA:
Microsoft Imagine (Visio, OneNote) | zapybexHoe JIMIIEH3HOHHOE
TeXstudio 3apyOexHOoe CBOOOJTHO PACIIPOCTPAHAEMOE
Adobe Acrobat Reader 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe

IIporpamMmmHoe obecnieyeHne VIS IVIAHNPOBAHMUSA M YUeTa BpeMEHM:

Toggle app ‘ 3apyOeKHOe ‘ CBOOOHO PaCIPOCTPAHAECMOE
CucreMbl YIPaBJIEHUS IPOEKTAMM:
Microsoft Imagine (Project) | sapy6esroe | muuensuonnoe
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CucreMbl ynpapjeHusi 6a3aMu JaHHbIX:

Microsoft Imagine (SQL Server) \ 3apyOexHoe JULEH3UOHHOE

Cucrembl pe3epBHoro konupoanus (backup):

Acronis Backup Advanced for 3apy0exHOe JIMIEH3HOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMbI:

Koncynprantllmtoc: cipaBo4HO- OTEUYECTBEHHOE JIMLIEH3UOHHOE

MpaBoOBasi CUCTEMa

CpencrBa aHTHBHPYCHOI#i 321U THI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIUIEH3HOHHOE

ousneca CranmapTHeIid Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apyOexHOe CBOOO/THO PACTIPOCTPAHICMOE
Bash (Unix shell) 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOexxHOe CBOOOIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOoe CBOOO/THO PACIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
IMakeTsl NPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOekHOE CBOOOIHO PaCIpPOCTPaHAECMOC
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucremsl ynpasJieHusi 0udaunorpadguyeckoii nuHpopmanmeii:

Zotero ‘ 3apyOeKHOE CBOOOIHO PacCIpOCTPaHAEMOE
CepaBuchl U Ci1y:KObI:

Bind 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Docker 3apyOekHOE CBOOOHO PaCIpOCTPaHAECMOC

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToanyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCIHUIIJINHBI (MO)ly.]'[ﬂ)

B npouecce nzyuenust qucuuIuinHel (Moayisi) «I'paduueckre BepoSTHOCTHBIE MOJIEINY B
paMKax TEKYyILIEro KOHTPOJs yCIEeBAeMOCTH HMCIOJIB3YIOTCS Takhe BHUbI y4eOHOW paboThl, Kak
JEKIMH, CEMUHAPBI, JIOMAIlIHUE 3a/laHus], a TaKXKe pa3IMyHble BUAbI CAMOCTOSTENILHONW padOThI
oOydarolmuxcsi MO 3aJlaHuI0  [PENoJaBaTelisd, HalpaBJIEHHbIE Ha pa3BUTHE HABBIKOB
po(hecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHuEe MPAKTUYECKUX MPO(eCcCHOHATBHBIX KOMIIETEHIUH,
MOOUIPEHNE UHULIUATHB.

Jlekyusi — cUCTEMAaTHYeCKO€, IMOCIEA0BaTEIbHOE, MOHOJOTHYECKOE  M3JIOKEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknuii peKOMEHIyeTCS BECTH KOHCIIEKT JICKIWA: KPaTKO W CXEMaTHYHO
(uKCUpOBaTH OCHOBHBIE HJEH, BBIBOJBI M OOOOIICHUS JIEKIMH; BBIACIATH Ba)KHBIE MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATHCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3oOpaTbcsi B Marepuane He yIaercs, cieayeT chopMyaupoBaTh BOIPOC M 3a1aTh €ro
IPEMNoJIaBaTeso Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMHUHAPCKOTO (IIPAKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOU NeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
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PYKOBOJCTBOM IIpenojaBaTess, I/€ CTYACHTbl aKTUBHO Y4YacTBYIOT B OOCYXAEHUSX,
NPaKTUYECKHX 3a/IaHUAX U IPYTUX (popMax B3aMMOACHCTBHSL.

Jlig ycrienmHol noAroToBKU K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOU
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATH B
o0cyxaeHuu. Takxe MOJe3HO MOATOTOBUTH BOIIPOCHI U MU JUIsl 0OCYKIEHUS, YTO ITOMOKET
ri1y0xe NOHATh MaTepuaj U IPOAEMOHCTPUPOBATh 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HabOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHHs. PekoMeHnyercs pa3ouBaTh 3aaHusl Ha 3TaIbl, YTOOBI
n30exarh Meperpy3kd M JIydllle YCBOUTh MaTepHall, UCIOJIb30BaTh pPa3jIu4HbIe HCTOUHHKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCcypChl, A1 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Camocmosmenvuas paboma — paboTa CTYIEHTOB, HANpaBlIEHHAs HA YIIIYOJIICGHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEH0BAHHBIMH
MaTepuaiaMy MPU MUHUMAIILHOM yYacTHH MpenoiaBaTess. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMH JieKIui (00paboTka TeKcTa), IOBTOPHOE U3yYeHHE YUeOHBIX MaTepUANIOB IIAHOB
U TE3UCOB OTBETOB, M3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-HUCCIIEI0BATENbCKUX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JMCIUIIJINHE (MO}IyJ’[lO)

Kputepun nmosryyeHusi ypoBHS M OLlEHHBAHUS C(POPMUPOBAHHOCTH KOMIETEHIHI M0
aucuunnHe (moayaw) «I'paduyeckue BepoOSITHOCTHbIE MOEJTH»

OrneHuBaHUE YPOBHS Y4YEOHBIX JTOCTHIKCHHH OOYYaIOMUXCs MO JUCHUIUIHHE (MOIYJIIIO)
OCYILECTBIISICTCS B BUJIC TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAIIHH.

[IpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIeTcS B Qopme
9K3amMeHa, TIPU 3TOM TPOBOJIUTCS OLIEHKA KOMITETEHITNH, CHOPMHUPOBAHHBIX MO AUCIUILIIHHE.

Jns oueHMBaHUS TEKYIIETO KOHTPOJIS YCHEBAEMOCTH M MPOMEXKYTOYHOM aTrTecTaluu
UCIIONB3YETCS IecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
NATUOAIIIHLHOM IIKAJION cienyromuM 00pa3oM, €ciii MHOE HE yKa3aHo B Cuil1a0dyce NUCHUIUIMHBIL:

JecatubamnbHas IlsaTudauibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHusl 1o
OlleHKA OlleHKA AUCHUIINHE (MOIYJIIO0)
10 OT1inyHO CTyneHT TMONHOCTHIO BIIAJCET 3HAHUSMHU, W3JIOKECHHBIMH B
9 OTIHYHO paboueld mporpamMme, © TIIYOOKO OCMBICISET AUCIUILUINHY
8 OTIMYHO (Momynp). OH CaMOCTOSITETIBHO M JIOTMYECKH IIOCIIEI0BATEIBHO

OTBEYAET Ha BCE BOIPOCHI, aKIEHTUPYs BHUMaHUEe Ha Haunbolee
BaXHOM. Y MEeT aHAJTM3UPOBATh, CPABHUBATD, KIIACCH(UIINPOBATS,
000011aTh, KOHKPETU3UPOBATh U CHCTEMATH3UPOBATh U3yUEHHBIN
MaTepual, BBIICISS KIIOYEBbIE MOMEHTHI W YCTaHABJIMBAs
MPUYMHHO-CIICACTBEHHbIE CBSI3H. UeTKo (hOpMyIHMpYyeT OTBETHI,
YBEPEHHO WHTEPIPETUPYET pEe3yNbTaThl aHAIM30B W JIPYTHX
HCCIIEIOBAaHUH, a TakXKe pelaeT cioxHble 3amaud. CTyaeHT
XOPOIIIO 3HAKOM C METOJIJAMH HCCIICJIOBAHHSI, HEOOXOIUMBIMH JIJIS
MPAKTUYECKON JEATENLHOCTH, U YMEET CBA3BIBATH TEOPETUUCCKUE
ACTIEeKThI JUCLUUILTUHBI (MOIYINA) C MPAKTUYECKUMH 3aJauaMH.
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Jecarudannpuas) IaruéanibHas O01asi XapaKkTepucTHKA pe3yabTaTa 00y4eHus Mo

OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
7 Xoporto CrtyneHT o0i1a1aeT 3HAHUSAMU MPEAMETA ITOYTH B TIOJTHOM 00BeMe
6 Xoporo pabodeit  mporpaMMBl W CaMOCTOSITENIBHO,  JIOTHYECKH

[IOCJIEZIOBATEIbBHO M BCECTOPOHHE OTBEYAE€T HAa BCE BOIPOCHI,
aKUEHTUPYs BHUMaHWE Ha HambOoliee 3HAUMMBIX MoMeHTax. OH
yMeeT aHaM3WpOBaTh, CpaBHUBATh, KiIacCH(UIIMPOBATH,
0000111aTh, KOHKPETU3UPOBATh U CUCTEMATH3UPOBATh N3yUCHHBIH
MaTepuai, BBIAENSAS ero KII0YeBble acHeKThl W yCTaHABIHABAaS
MIPUYUHHO-CIIEJICTBEHHbIE CBsA3U. DOpMynupyeT CBOM OTBETHI,
YBEPEHHO HWHTEPIIPETUPYET pe3yJabTaThl aHAIU30B U JAPYTUX
WCCIIETOBAHNM, a TAKXKE PEIIAeT CI0KHBIE CUTYAIlMOHHBIE 3a/Ta4H.
CTyneHT XOpomo 3HakoM C METOJaMM  HCCIEOBAHUA,
HEOOXOMUMBIMU JIJISl TIPAKTUYECKOW NEATENBHOCTH, M YMEeT
CBS3BIBAaTh TEOPETUUYECKUE ACIEKTHI MPEAMETA C MPAKTHUECKUMU

3aJ]a4aMu.
5 VYnoenerBoputenbHo| CTyaeHT oOnagaeT 0a30BBIMU  3HAHMSIMU TI0 JAMCLUIUIMHE
4 Y 10BeTBOpHTENBHO | (MOIYJIIO), HO HCIBITHIBAET TPYAHOCTH NP CaMOCTOSTEIBHBIX

OTBETaxX M WHCIMONB3yeT HETOYHbIe (OopMyIHpPOBKH. B xoze
OTBETOB OH [OITyCKAET OLIMOKH, KacaroIIMecs] CYyTH BOIPOCOB.
CTyIeHT cnocoOeH pemaTh TOJNBKO caMble MPOCThIE 3afaddl M
BJIaJieCT JIMIIb MUHUMAIBLHBIM HA00OPOM METOIO0B HCCIEIOBAHMS.

aH TYIEHT HE OBJIages oO0sI3aTeJIbHBIM MUHUMYMOM 3HAHWN IT
3 He cna Cryne € OBJanes o0s3arTe OM 3Ha 0
He cnan mpeaMeTy M He MOXET OTBETUTh Ha BOMPOCHI, JaXKe €CIU
He cnan MperoaBaTeib 3a1aeT JOTIOTHUTEIBHBIC HABOISIIINE BOIIPOCHL.

JucuurumHa (Moayiib) «I"padudeckre BEpOSTHOCTHBIC MOJICIINY OLEHUBACTCS CIICTYIOLTIM
obpazoM:

AKTHBHOCTH Bec KoanuectBo Onucanne
Homamnwme 3aganus | 50% 10 Ha6op 3amad o remam Henenu
OK3amMeH 50% 1 [TucemeHHast niu yCTHas paboTa HaJl 3aJJaHIEM,

HallpaBJIEHHBIM HA IIPOBEPKY IOJYyUYEHHBIX 3HAHUN U

HABBIKOB I10 TUCITUILTHHE (MOJIYJIIIO)

@®opmyJia pacuyéra UTOrOBOM OLEHKH N0 aucuumiauHe (Moay.aw) «I'padpuueckue
BepPOAATHOCTHBIE Moaeu»: «0,5 X cpennee 3a qomamrHue 3aaanus + 0,5 X sx3amen».

Texkymmii KOHTPOJIb yCIIEBAEMOCTH 00y4aOIIUXCS MO0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe JOMaNIHUE 3aIaHUS

Jomamnee 3aganue 1. BoiBoa B rpadpuyeckux Moaessix: MapruHaJIu3auus u
COMILIHPOBAaHHUE
3amanmue:
1. JlaHo:
o bailecoBckas cetb ¢ 4 nepemenHbiMu: A—B—C«—D

ONEeKTPOHHBIA JOKYMEHT




e Tabmuupl ycnoBHbIX BepositHocTelt (CPT) myist kaxxmoi mepemMeHHo#
2. BemonnuTe:
e Tloctpoiite pakTop-rpad Moaenu
e Beruuciurte P(C=true) MeTo10M TOUHOM MaprUHAIN3AIKH (SUM-out epeMeHHbIX )
3. Peanmsyiite:
e ['ubpuanbli MeToa: comIuupoBanue mo I'md6ecy (Gibbs Sampling) mis oneHku
P(C=true)
e CpaBHHTE pe3yabTaThl C TOYHBIM PACYETOM
4. Tlpoanamu3upyure:
e (CxoaumocTh LeTIH
e BimsHHE HAYaTBEHOTO COCTOSHUS
5. OObscHUTE, TOYEMY MapTUHAIN3AIMUS CI0XKHA B rpadax ¢ HUKIAMH.
TpeGoBanus:
e Kox na Python (NumPy, pandas)
e BpbIBOABI IO TOUHOCTH U BBIUUCIUTEIHLHOM CI0KHOCTH
e HHrepnperanus NOTYyYECHHBIX paclpeleIeHH

Jomamnee 3axanne 2. TemaTtnueckoe moennposanue u LDA
3ananmne:
1. Bo3sbmure HeOOmbIION KOpITyC TeKCTOB (Harpumep, 100 HOBOCTEN MM OT3bIBOB).
2. TlomroroBbTe naHHbBIE:
o JlemMmaTH3anusl, yqajleHue CTOI-CJIOB, BekTopuzauus (BoW)
3. O6yuure monens LDA (manpumep, yepes gensim wiu sklearn):
o IloxGepure umcio rem (3-5)
o IIpoananuzupyiite TON-ClI0Ba [0 TEMaM
4. Busyanusupyiire:
o PacmpeneneHue TeM B TOKYMEHTax
o KorepentHocts TeM (coherence score)
5. Ilpumenute Expectation Propagation (EP) unu BapraninoHHbIN BBIBOJ (B ONIMCAHUN):
e OObscHute, kak EP ynyumaer kauectBo BbiBoja B LDA
6. CpaBHHTE C HAaUBHBIM NOAX0/10M (Hanpumep, NMF) — 1o uHTepnpeTupyeMocTu.
TpeboBanus:
e OtuéT c mMpUMEpaMu TEM U MX UHTEpIIpeTalue
e OO6ocHOBaHHUE BHIOOpA YKCIIA TEM
e OOcyxnenue orpannueHuii LDA

JMomamnee 3axanmne 3. O0yyenue ¢ noakperienueM: DQN u uHTerpauus c HeiipocerssMu
3aganue:
1. Peanm3yiitTe uiam UCTIONB3yHTE TOTOBYIO cpeay (Hanpumep, CartPole-vl u3z Gym).
2. Tlocrpoiite arenta Ha ocHoBe DQN:
o CBEpTOYHAs WM NOJHOCBS3HAS CETh Kak Q-anmpokcumMarop
e Replay buffer, nieneBas cets, e-xagHas cTpaTerus
3. OOyuwure areHra:
e 3adukcupyiiTe KpUBYIO Harpaabl
e OueHure cTaOUIBLHOCTH OOyUEHUS
4. Jlo6aBbTe yiIydllIEHUS:
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e Double DQN unu Dueling DQN
o Cpasnure c 6a30BOl Bepcueit

5. IIpoananusupyiire:
e Bimsaue dropout u qpyrux METOJOB PETYISAPU3ALUU HA O0yUCHHE
o Kax HelipoOaiiecoBckre moaxoapl (Hampumep, dropout Kak NpUOIMKEHHE

0aiiecOBCKOro BbIBOJIa) MOT'YT OBBICUTh YCTOMYUBOCTD

TpebdoBanmus:

Konx na PyTorch nnu TensorFlow
I'padpuku oOydeHuUs

O6cyxnenue cBsa3u RL, HelipoceTell 1 BEpOSITHOCTHOIO BBIBOJIA

33[[31-[1/[5[ IJIA HpOMe)l(yTO‘lHOﬁ aTTeCTalui 1o TMCHMUIIIMHE (MO}IyJIlO)

Ne 3amanme OtBer Komnerennus
n/n
1. UYro Ttakoe rpadudeckas MOIEIb? [IpencraBienre COBMECTHOTO IK-3
pacrnpeneneHus yepes rpad
3aBHCHMOCTEN
2. B uém paznuia mexay 0aliecoBCKOH 1 baiiecoBckas — [1K-3
MapKOBCKOM CEThIO? OpHEHTUPOBaHAa, MapKOBCKast
— HEOPHUEHTHPOBaHA
3. Yro Takoe ¢paxTop-rpad? JBynonbHbIN Tpad nepeMeHHBIX [1K-3
1 (aKTOPOB, MPEJICTABIISFOIINH
(hakTopHU3aINIO
4, UYT0 Takoe ycl0BHAs HE3aBUCUMOCTD B OTCcyTCTBHE 3aBUCUMOCTH IIPU OIlK-1
rpade? YCIIOBUM Ha coceneit/poaureneit
5. Kak paboraer Mmaprunanuzanms’? CymmupoBaHue IK-3
(MHTErpHpOBaHNKE) 1O
HEHY>KHBIM TIEPEMEHHBIM
6. UTto Takoe BapUallMOHHbBIN BBIBOJ? [TpubmkEHHBIN BBIBOJ Uepes [1K-3
ONTUMH3AIIMIO TTAPAMETPOB
IIPOCTOTO pacipeeseHns
7. Kakoli MeToz caMIUTMPOBAHUS UCTIONb3YET MCMC, nanpumep, ['n66cosoe [1K-3
nenu Mapkosa? COMILTHPOBaHUE
8. Yro takoe LDA? I'eneparuBHas monens ass I[IK-1
BBISIBIICHHS TEM B TEKCTaX
9. Yro takoe Expectation Propagation (EP)? MeTto npubInKEHHOTO IK-3
BBIBO/IA, alllIPOKCUMHUPYIOIINI
CJIO’KHBIE (PaKTOPBI
10. Kak dropout momoraet npu o0y4eHuH Perynspuzanus, [K-3
Helpocereit? MpEeAOTBpAIICHHE
nepeoOyyeHus
11. Uro takoe backpropagation? ANTOPUTM BBIYUCICHUS [K-1
I'PaJINeHTOB Yepe3 LEeMHOoe
MPaBUIIO
12. Kak paboraer Adam? ATanITUBHBINA METOT [1K-3
ONITUMU3ALHUH C YIETOM
MOMEHTA U CKOJIB3SIIETO
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CPEIIHETO TPaEeHTOB

13. Yro Takoe LSTM? PekyppeHTHast ceThb C sTUCHKOM IK-3
HaMSTH JJIs TOJTOCPOYHBIX
3aBUCUMOCTEMN
14. Kak paboraer cBépTOoUHas ceTh? Hcnone3yet nokanpHbIe [1K-3
MPU3HAKHU Yepe3 CBEPTKHU U
MyJTHHT
15. Yro takoe Q-¢pyHKuUs B 00yUeHUH C Oxunaemas Harpaja npu [K-1
NOJKperieHuemM? JEHCTBUH B COCTOSIHUH
16. Kak pa6oraet DQN? Anmpokcumupyet Q- yHKIIHIO IK-3
C IIOMOIIBIO HEUPOCETH
17. 3adeMm HyxHa 11eneBast cetb B DQN? Crabunu3anus oOydeHus 3a IK-3
CYET 3aMOPO3KH TIENIEBBIX Q-
3HAYECHUU
18. UYro Takoe e-KaJHas cTpaTerus’? CryuaiiHoe neficTBre ¢ [K-1
BEPOSITHOCTBIO €, HHAYC —
ONITUMAJIbHOE
19. Kak dropout cBsi3aH ¢ 6aiieCOBCKUM WHTepripeTupyercs Kak YK-6
BBIBOZIOM? NPUOIVKEHUE pacpeieiICHUs
BecoB (MC Dropout)
20. Kax xoMaHsa MOKET coriacoBaTth Uepes o0Cy)IeHUE CTPYKTYPhI YK-6

ApPXUTEKTYpPY Tpadudeckoit Moaenn?

3aBUCUMOCTEH, PEBbIO H3aiiHa,
JOKYMEHTHUPOBaHUE

ONEeKTPOHHBIA JOKYMEHT
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