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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuruiiHbel (Moxynsi) «I'padudeckue BEpOSATHOCTHBIE MOJICIH»
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BbICIIErO0 oOpa3oBaHusi — Marucrpatypa mno HanpasieHuto 02.04.01 Marematuka u
KOMITBIOTEPHBIE HAayKH, Tpod b MamuHHOe 00y4eHue B UHIAYCTPUH, YTBEPKICHHBIH IPHKA30M
MuHucTepcTBa HayKu M Bhiciiero odpasoanust Poccuiickoit ®eneparuu Ne 810 ot 23.08.2017
roja.

Uzyuenne aucummiuubel (Monyis) «['paduueckue BepOATHOCTHBIE MOJEIH» MO3BOJISET
c(hOopMHUPOBATH y CTYJIEHTOB CUCTEMHOE TOHUMaHUE CTPYKTYPHBIX U BEPOATHOCTHBIX TPUHIIUIIOB
MOJIEJIMPOBAHUS CJIOXHBIX 3aBUCHUMOCTEN MEXy IEPEMEHHBIMM, a TAKXKE pPa3BUTh HABBIKU
MOCTPOCHHMS, aHAJM3a U MPAKTUIECKON peanu3anuu rpaduueckux Mojeneil — oT 0ailecOBCKUX
cereid M (akrop-TpadoB 0 MHTETpallMd C HEHPOHHBIMU APXUTEKTypaMH U OOY4YEHHUEM C
HNOJKPEIUIEHUEM — JUIsl PELIEHUs 3a/ad C HEONPEeIeNIEHHOCTbIO, CKPBITBIMU COCTOSIHUSIMU U
YaCTUYHOU HAOII0Ia€MOCTHIO.

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

Hacrosmas nuciurninnaa (MOAysb) BKIIOUYEHA B Y4€OHBII TUIaH IO POrpaMMe MOATOTOBKU
maructparypsl 1o HampaieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIE HayKH, Mpodmib
MamwuaaOe 00y4eHre B MHIYCTPUU W BXOJWUT B BapUATUBHYIO YacTh bioka 1, popmupyemyro
Y4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOLIEHUH KaK JUCIHUILUIMHA 110 BEIOOPY.

Hucturnnuna (MOIyJb) HOCTYIHA K U3YUYEHUIO Ha 2 Kypce B 3 uiu 4 cemecTpe Ha BBIOOP.
JoctynHa ans NMPOXOKIEHUS MPH YCIOBHH YCIEUTHOTO 3aBEPIICHUS JUCHMILTUHBI «OCHOBBI
0aiiecOBCKOTO BBIBOJIA».

Heab nM3yyeHUus: JMCHUILUIMHBI (MOIYJIA): MOATOTOBUTH CIELUAIUCTOB K pa3paboTKe U
OPUMEHEHHUI0 TIpaUyecKuX BEpPOATHOCTHBIX MOJETIeH Kak MOIIHOTO MHCTPYMEHTa st
NPEJICTaBICHNUs] 3HAHWM, CTPYKTYpUPOBAHHOI'O BBIBOJA W MPHUHSITHUS PEIIEHUH B YCIOBUAX
HENOJHOW HMH(pOpMalMK, a TaKXe Hay4uThb COYETaTh BEPOSTHOCTHOE MOJEIUPOBAHHUE C
COBPEMEHHBIMHU METOJIaMU TTTyOOKOro 00y4YeHUs.

3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):

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

— HayuduThCsl (hOpManM30BaTh NMPHUKIATHBIE 3a/la4d B BHUJAE TpadoB BEPOSTHOCTHBIX
3aBUCHUMOCTEN U (PaKTOPU30BAHHBIX PACIPEIETICHHIH;

— NpUOOpPECTH HaBBIKM NPUMEHEHHS METONOB BbIBoja: cimiuinpoBanue (MCMCOC),
BapuanroHHbIe moaxoasl (VI), TouHas MapruHanu3amms;

— pa3BUTh YMEHHE pEAIM30BbIBATH W HHTEPIPETHPOBATH OSKCIEPUMEHTHl 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) 00y4AIOUIUIACS 10JIKEH

3Hamy:

— MpPUHIUIBI [OCTPOEHUs] OailleCOBCKMX M MAapKOBCKHUX ceTed, (akTop-rpados,
TEMATUYECKUX MOJENEH;
— YCJOBHYIO  HE3aBUCHMOCTb,  (DaKTOPHU3ALUI0  COBMECTHOTO  paclpeesieHHs,

DNEeKTPOHHBIA JOKYMEHT



MapruHaIM3aluIo U IPaBAono100ue;

BapHUAaIlMOHHBIN BBIBOJ, COMIUIMPOBAHHUE;

0a30Bble APXUTEKTYPbI HEHPOHHBIX CETEH 1 MOCTAHOBKU 00YUYEHHSI C MTOAKPEIICHUEM,
paccMaTpuBaeMbIe B Kypce.

ymembw:

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

BbIOMpAaTh METOJ BBIBOAA MM OOydeHHs € Y4ETOM CTPYKTYpbl rpada, LHKIOB,
KAa4yeCTBA JJaHHBIX U BBIYUCIIUTEIbHBIX OIPAaHUYCHHUI;

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

AaHAJIM3UPOBAaTh KAa4eCTBO MOJEJCH, BBIIBIATH IHepeoOydeHue, Moadouparh
PEryIApU3aLUI0 U OOBACHATH NOTY4YEHHbIE PE3YJIbTATHL

eénaoems:

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

NPAaKTUICCKUMH HABBIKAMHU PEAM3ali BEPOSTHOCTHBIX MOJCTCH, aJrOpPUTMOB
BBIBOJIa U HEUPOCETEBBIX MOJICIICH B BOCIIPOU3BOINMBIX IKCIICPUMEHTAX;
UHCTPYMEHTaMU OOYYEHUS M JUAarHOCTUKU MOJIENEH: 00paTHOE pacHpoCTpaHCHUE
ommbku (backpropagation), rpaauMeHTHbIN ciyck, momentum u Adam-moaxosl,
dropout meron, Banuanus;

HaBbIKaMH 00OCHOBAaHHOTO BBIOOpA MOJICITH U METOJIA JUIsl KCCIICI0BATEIbCKUX 3a1a4
MAITMHHOTO O0Y4eHHUSI.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble 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

HNuaukarop
KOMIICTCHIIHH

IlepeyeHb MIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

VK-6.

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

VK-6.1.

3HaeT OCHOBHBIC METO/IbI
CaMOOIIEHKH M aHajn3a CBOeH
JIESITEIIBHOCTH, a TAKKe
MIPUHIINIIB YIIPABICHUS
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
JeSITeIIbHOCTH, 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 OCHOBHBIE METOBI U
ITOAXO/IBI K PELICHUIO 3a/1a4
IIPUKJIAJHON U KOMIIBIOTEPHOU
MaTeMaTHKH, BKIIFOUas
aNrOPUTMBI, MATEMaTHUECKOE
MOJCINPOBAHUE U TEOPHIO
ONTHMU3ALNY, a TAKXKE
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B
3TOH 0bsacTu

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(dhopMynupoBaTh
MaTeMaTHYeCKHe 3aa4H,
MPUMEHSTH COOTBETCTBYIOIIHE
METOJIbl M AJITOPUTMBI JUISL HX
peILICHUs, a TAKKe
MHTEPIPETUPOBATH U
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MIPEICTaBIISATh PE3YIIbTATHI B
MIOHSITHOM M JOCTYITHOM (hopme

OIIK-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboTHI HA MPOCKTAMH HITH
HCCIICAOBAHMIMH B 00IaCTH
MPUKJIATHON U KOMITBIOTEPHOU
MAaTE€MAaTHUKH, BKIKOYasl y4acTHE
B KOHKYpCaXx, OJUMIIHAAaX WIH
Hay4YHBIX ITyOJIUKALUAX, T/Ie
OBUIM PEIlICHBI aKTyaIbHBIC U
3HAYNMBIE 3a0a491

[K-1.

CrocobeH omnpenemnsaTh o0ITe
(hopMBI 11 3aKOHOMEPHOCTH
o0nacTu MaIMHHOTO 0OyJeHUS
B UHIYCTPUHU

[K-1.1.

3HaeT OCHOBHBIE TEOPETUUCCKHE
KOHIICTI[IH U IPUHIUIIEI,
OTHOCSAIINECS K 0071acTH
MAaIIMHHOTO 00y4YeHHUs B
UH]IyCTPUH, & TAKKE KIIOYEBEIE
3aKOHOMEPHOCTH M MOJIEIH,
KOTOpbIE IOMOTAIOT B aHAJIM3€ U
MHTEPIPETALNH JAaHHBIX

[IK-1.2.

YMeer npoBoIUTh
CUCTEMAaTUYECKUI aHAIIN3
o0yacTu pa3pabOTKH, BEISBISATH
1 (opMyIHUpPOBaATH 00IIHE
3aKOHOMEPHOCTH U T€HJCHIINHY,
a TaKXKe MPUMEHITh METOIbI
WCCIIEIOBAHUS IS TIOJyYeHHS
HOBBIX 3HAHUN ¥ MOHUMAaHUS

[K-1.3.

HNmeet npakTUYECKUNA OTIBIT
paboThI B 00J1aCTH MAIIUHHOTO
o0ydJeHus B HH[yCTPHH,
BKJIIOYAs y4acTHE B HAYYHBIX
MIPOEKTaX, UCCIICAOBAHUAX HUITH
MIPAKTHYECKUX 3aIaHUSX, T]Ie
OBLUIM BBISIBJICHEI M OIMCAHEI
obrmrre GopMel 1
3aKOHOMEPHOCTHU

IK-3.

Crioco0eH pelath 3a1a4u
npodeccuoHaNbHON
JIeSITeIbHOCTH, (POPMYITHPOBATH
pe3yibTaT, yBUAETD CIIEACTBUS
MOJYYEeHHOI'0 pe3ybTara

MK-3.1.

3HaeT OCHOBHBIC MPUHIIUIIBI 1
METO/IbI PEIICHHUS 33124
npodeccuoHaabHON
JICSITENIBHOCTH, & TAKXKE CIIOCOOBI
(bopMynupoBaHUS U
Mpe/ICTaBICHHS PE3yIbTaTOB,
BKJTIOYAs aHAJIM3 MMOCCICTBUI U
NX 3HAYUMOCTH B KOHTCKCTEC
MpOEKTa

[K-3.2.

YMeeT npuMeHsITh
MaTeMaTHYECKHE U
KOMIIbIOTEPHBIE METOJIBI AJIS
peleHus KOHKPETHBIX 3a/1a4,
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(hopMyIIMpOBaTh YETKHUE U
000CHOBaHHBIC PE3YJIBTATHI, a
TaKXKe aHAJTU3UPOBATh UX
MOCTSJCTBHS IS TaTbHEUIIINX
JIEUCTBUI U PELIEHUN

IK-3.3.

HmeeT nmpakTUUECKU OIBIT B
PeNICHUU TPOQPECCUOHATTLHBIX
3a/1a4, BKIIFOYAs y9acTHe B
MIPOEKTax, I/ie ObUTA OTyYeHBI
pe3yabTaThl U
MIPOaHATM3UPOBAHBI X
CIIEZICTBUS, UTO CIIOCOOCTBOBAIIO
MIPUHSTHAIO 000CHOBaHHBIX
penieHuit

[1K-6.

CrniocoOeH pa3pabaThiBaTh
nporpaMMHOE oOecrieueHre st
pelIeHust IPUKIAJHBIX 3a/1a9 B
cepe MalIMHHOTO O0YYCHHUS B
UHIYCTPUH

[K-6.1.

3HaeT OCHOBHBIE SI3BIKU
POTrPaMMHUPOBAHUS, METO/IBI
pa3paboTKu MPOTrpaMMHOTO
obecreueHus, a TaKxKe
MIPUHIUIIBI TPOSKTUPOBAHMS U
apXUTEKTYpPhI IPOrPAMMHBIX
CHCTEM, IPUMEHSEMBIX B
MAalllHHOM O0YYEeHHH B
UHIYCTPUU

[1K-6.2.

YMeeT aHaIu3upoBaTh
TPUKIIAIHBIC 331a4H,
pa3pabaThiBaTh AITOPUTMBI H
pear30BbIBATh UX B BHJIC
IPOrPpaMMHOI0 00ECIICUSHHUS,
HCTIONB3Ys COBPEMEHHBIC
WHCTPYMEHTBI U TEXHOJIOTHH, a
TaKKe MPOBOIUTH TECTUPOBAHUE
Y OTJIJIKY CO3JIaHHBIX PEICHUH

[K-6.3.

HNMeeT NpakTHYECKUNA OIIBIT
pa3paboTKH MPOrpaMMHOTO
o0ecrieyeHus B paMKax
peaNbHBIX MPOEKTOB, BKITIOYAS
ydyacTue B KOMaH[ax, rae ObuTn
YCIIEUTHO PEeaTn30BaHbI
peIIeHs JJIsi KOHKPETHBIX
MIPUKIIAIHBIX 3a0a4 B cepe
poeCCHOHATTEHOM
JIESATENBHOCTU
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3. Temaruueckuii njiax

Ne Tpya0eMKOCTb, akageMHYeCKue Yachl
n/m Ounas ghopma
HaumenoBaHue AynutopHasi paboTa TKY
(Tekyumi
pasaesia TUCHUNIHHBI Jlekuun | CeMuHaphI CamocrosnTe KOHTPOTH
(Monyas) (mpaktnyec | Konrpoun JbHAs yemesaemocTi)
KHe padoTa
3aHSATHA)
1 I'paduaeckue Mmomean OMaIITHHE
pa 10 10 4 45 A
3aTaHAS
2 Heliponnsle cetu 15 15 4 50 Jomamnue
3aJTaHUS
3 OOyuenue c 5 5 4 23 Jomamrane
MIOAKPETUICHUEM 3a/IaHUs
Ix3amen 4
Hmozo: 30 30 12 118
O6vem oucyunaunvl (mooynsn) (6 190
ak. u.)
Obvem Ooucyunaunwvt (mooynsn) (6 5
3au. eo.)
4. Conep:kanue JTUCHHILTHHBI (MOLYJIsT)
Neni/m | HaumeHoBaHme pa3iesa TUCHHUIIHHBI Coaep:xanue TUCHUILIUHBI (MOAYJIS1) IO TeMaM
(MopayJis)
1 I'paduyeckue Mmomeu I'padmyeckue Momenu: onpeeiicHus, 0003HAYCHHUS,

MPUMEPHI
MapruHanu3anus B o0IIeM BUe, BEIBOJ Ha rpade 0e3
IIMKJIOB

ComIpoBaHue Kak METOJI MPUOIMKEHHOTO BEIYNCIICHHS.
MeToabl COMITMPOBAHUS

Tematnyeckoe MOJENUPOBAHNE U MOJEITH CKPBITOTO
pasmemienus Jupuxie (LDA)

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

Heiiponnsie cetu

OO6yuenue ogHOTO TIepHenTpoHa. Victopus pa3Butus
HEHPOHHBIX ceTeil

Kak o6yuats cetu I: rpagnenTHslii 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

DNEeKTPOHHBIA JOKYMEHT

BriBog Ha rpade ¢ LuKIaMu: BapHalMOHHBIE PUOIMKESHUS

Heiiponnsie cetu: nepuentpoH. Buasl GyHKINA akTHBALINH.




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 nyis 00paboTKH TeKkcToB 1I: pexypcuBHBIC
HEHPOHHBIE CETH, CETH CO CTEKOM, CETH C TTaMSsITHIO

OO0ydenne ¢ OIKpeTIeHHEM

OO0y4eHre ¢ MOAKPEIICHHEM: OCHOBBI, OIIPEICIICHHUS,
knaccudeckue anroputmel. Kak padoraer AlphaGo:
oOydeHue ¢ MOJKPEIUIeHHEM Ha TITy0OKuX 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.

Kaxnaplii cTyneHT B TeYeHHME BCEro Imepuoja OOY4YEeHHs MONydaeT WHAMBHUIYATbHBIH
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM U3 Jr000i TOUKH, TJe ecTh MOJKII0YeHUE K ceTH MHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnognas numepamypa:

1. Cyxap, JI. BepositHocTHBle TpadoBble Mojaenu. I[IpuHIMOBI U NPUITOKEHUS
npaktuueckoe pykoBojctBo / JI. Cykap ; nep. ¢ anri. A. B. Caactuna. — Mocksa : JIMK Ilpecc,
2021. — 338 c.— ISBN 978-5-97060-874-6. — Texct : anexrponnsiii // 9bC Znanium. — URL:
https://znanium.ru/catalog/product/2109479.

2. Mapdu, K. II. BeposiTHOcTHOE MamMHHOE OOy4eHHE: BBEICHHE : MPAKTUYECKOE
pykoBojctBo / K. I1. Mapdwu ; mep. ¢ anri. A. A. CniuakuHa. — Mocksa : JIMK Ilpecc, 2023. —
990 c¢. — ISBN 978-5-93700-119-1. — Texkcr : anekrponnbii // ObC Znanium. — URL:
https://znanium.ru/catalog/product/2109489.

Jlononnumensnaa numepamypa:

1. IInaTonos, A. B. MammnaHoe ob6y4yeHue : yaeoHoe mocodue ajis By30B / A. B. IlnatoHos.
— 2-e u3n. — Mocksa : MU3narensctBo IOpaiit, 2026. — 89 c. — (Bsicmiee o0pa3oBanue). —
ISBN 978-5-534-20732-3. — Tekcr : anekTponHbIl // OOpa3oBarensHas uiargopma FOpait. —
URL: https://urait.ru/bcode/589132.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM IPaBUIaM U HOPMaM M 00ecrieunBaroneil mpoBeieHue Bcex
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, INPAKTHUECKOW U Hay4yHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MPakTUYECKOro) THMA, TPYIMIOBBIX U
VMHAUBUAYAJIbHBIX KOHCYJIbTALIMNA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOoThl M TOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOcity>kuBaHus yueOHOro ob6opynoBanus. [loMemmeHuss yKoMIIJIeKTOBaHbI CIIEUAIN3UPOBAHHOM
MeOenbl0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS yueOHOH
uHpopManuu OOJIBIION ayTUTOPUH.

Nzydenune qucuuriinabl (MOyIst) oOecrieynBaeTcs B y4eOHBIX ayIUTOPHUIX, OCHAIIEHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;
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https://znanium.ru/catalog/product/2109479
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— MEXaHUYECKUMHU KaJIbKYJISITOPaMH;

— CHeUaAIU3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAs IEMOHCTPAIIMIOHHOE 000PYIOBaHHE.

[TomernieHust 47151 CAaMOCTOSATENBHOM pabOTH 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHMs MHBAIUIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
oOecriedueHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTebHYIO  CpEeay
YHuBepcurera.

OOyuarmumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIEKTPOHHBIM pecypcaMm (B TOM
YHClie DJIGKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NPOQECCHOHATBHBIM 0Oa3am
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanue nopraia Ccbuika
(u3nanus, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubnuroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoreka
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu
5. | ®enepanbubiii moptan «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exannoe okHo noctyma | http://window.edu.ru/
K 00pa3oBaTelbHBIM pecypcam”
7. Enunas xosieknus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/

pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMAITUOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHbIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMBIX TIPU  OCYIIECTBICHUU
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJI0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TPO(EeCcCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaLIMOHHbBIE CIIPABOYHbIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB00OIHO
pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE
Server)
BbpaysepbI:
SIunexc.Bpay3sep OTEYECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOJTHO pacIpOCTpaHsIeMOe
OducHbIe NPUTOKEHUS:
Microsoft Imagine (Visio, OneNote) | zapybexHoe JIMIIEH3HOHHOE
TeXstudio 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe

HporpaMMnoe odecneuyenue IJIS IVTIAHUPOBAHUSA U YUI€TAa BPEMCHU:

Toggle app 3apyOexxHOe CBOOOHO pacIpoCTpaHsIEeMOe

Cucrembl ynpaBJjieHUs] IPOEKTAMM:
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Microsoft Imagine (Project) | sapy6exnoe | muuensnonnoe

Cucremsbl ynpapjieHus1 0a3aMHi JaHHbIX:

Microsoft Imagine (SQL Server) | sapyGexHnoe | muuensnonnoe

Cucremsl pe3epBHoro konupoanus (backup):

Acronis Backup Advanced for 3apyOexHOe JIUIIEH3UOHHOE

HyperV

CnipaBoYHO-NIPABOBbIE CHCTEMbI:

KoncynprantlLintoc: cipaBouHO- OTCUECTBECHHOE JMLCH3UOHHOE

IpaBoBasi CUCTEMA

CpencTBa aHTHBUPYCHOIT 3aIIIUTHI:

Kaspersky Endpoint Security mst OTCUYECTBCHHOE JIUIICH3UOHHOE

ousneca CrammapTHelii Russian

Edition

Cpensl pazpadoTkm:

Visual Studio Code 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Anaconda 3apyOekHOE CBOOOIHO PacCIpOCTPaHAEMOE
Robotic Operating System 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
CopelliaSim 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
IMakeTsl MPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOexxHOe CBOOOIHO pacIpoCcTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrembl ynpasieHusi Onéanorpaguyeckoii uHpopManmeii:

Zotero ‘ 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
CepBHCBI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE
Docker 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxca 0 OCBOCHHIO JTUCHUIIJIMHBI (MOI[yJ'lﬂ)

B nporuecce nzydenust nuctumiinHel (Moaynsi) «I'paduyeckue BepOsITHOCTHBIE MOJIETN» B
paMKax TEKYyLIEro KOHTPOJs yCHEeBAeMOCTH HMCIOJIB3YIOTCS Takhe BHUbI yueOHOW paboThl, Kak
JIeKIMH, CEMHHAPBI, JIOMAIlIHUE 3a/laHus], a TaKXKe pa3jIMyHble BUABI CAMOCTOSTENILHOW padOThI
oOyyaromuxcst 1O 3aJaHUI0 IpernojaBarels, HalpaBleHHblE Ha pa3BUTHE HaBBIKOB
npo¢eCCUOHATILHON JIEKCHKH, 3aKpeIuieHHe MPaKTUYEeCKUX MPO(EeCcCHOHATBHBIX KOMIETEHIIHH,

MOOIPEHNE UHUIHATHB.

Jlekyuss — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIyeTCS BECTH KOHCIIEKT JICKIMA: KPaTKO W CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WJEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XOAMMO OTMETHUTH BONPOCHI WM MaTepHajbl, KOTOpPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMNBITATHCS HAMTH OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3oOpaTbcsi B Marepuane He yHaercs, cieayeT c(opMyiIMpoBaTh BONPOC W 3a7aTh €ro
IPEMnoJIaBaTeso Ha KOHCYJIbTAI[MH WK BO BPEMsI CEMHUHAPCKOTO (MPAaKTUYECKOT0) 3aHATHS.
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Cemunap — 310 (hopma ydeOHOU NEeATeTLHOCTH, MPOBOAMMAs B y4eOHOM 3aBEJACHHUH IO
PYKOBOACTBOM MpEMNOJABaTeNsl, TIJ€ CTYACHTHI AaKTUBHO YYacTBYIOT B OOCYXKICHHSIX,
NPAaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOACHCTBHSL.

JIJis ycrienTHo MOATOTOBKHA K CEMUHAPY PEKOMEHYETCsl 3apaHee 03HAKOMHUTHCS ¢ TEMOU
3aHATHA WU OCHOBHBIMHU MaTCpUaIlaMU, I-ITO6I)I HMCTb BO3MOKHOCTb AKTHMBHO Y4YaCTBOBAaTb B
o0cyxnennu. Takke MOJe3HO MOATOTOBUTH BOIPOCHI M HIIEH ISl OOCYKICHHUS, YTO MOMOXKET
riry0e MOHATh MaTepHall U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTD.

Homawnee 3a0anue — HabOp 3a7a4 MO TEMaM HEJIEIH.

[Ipu pabore Hax [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMeHyercss pa3douBaTh 3aaHUs Ha JTarbl, YTOObI
n30exarh Meperpy3kd M JIydllle YCBOUTh MaTepuall, MCIOJIb30BaTh pPa3IU4YHbIE HCTOYHUKHU
uH(popMalnu, BKII0Yas yaeOHUKH U OHJIAaH-peCcypChl, i 0oJiee rTyOOKOro MOHMMaHUSI TEMBI.

Camocmosmenvruass paboma — padoTa CTYJEHTOB, HAIpaBlE€HHAs Ha YIIYOJEHHOE
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUIMHBI (MOIYIIS).

B nporiecce camocTosiTenbHOM pabOThI CTYIEHTHI B3AUMOACHCTBYIOT C PEKOMEHJOBAHHBIMHU
MaTepuaiamMy Mpu MUHUMAIILHOM yYacCTHH MpenojiaBaTess. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMH JIeKIui (00paboTka TeKcTa), IOBTOPHOE M3YUCHHE YUeOHBIX MAaTepHAIIOB TUIAHOB
U TE3UCOB OTBETOB, M3YUEHHUE JOMOIHUTEIBHBIX TEM, BBIMOJIHEHHE YUeOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

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

Kpurepun nosyyeHusi ypoBHsl M OLleHUBAaHUA cPOPMHPOBAHHOCTH KOMIIETCHUIHH 110
aucuunnHe (moayaw) «I'paduyeckue BepOITHOCTHbIE MOETH»

OneHuBaHue ypOBHsI y4EOHBIX JTOCTHMKEHHUH OOy4aroIMXCs MO JUCHUIUIMHE (MOJYJIIO)
OCYLIECTBIAETCS B BUJAE TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOU aTTECTALUH.

IIpoMesxkyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJYJIO) OCYIIECTBIsIeTCs B (opme
9K3ameHa, IpU 3TOM IPOBOJUTCS OLIEHKA KOMIIETeHIIUH, c(POPMUPOBAHHBIX MO JUCLUIUIMHE.

Jns oueHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTecTaluu
UCIIONIB3YETCS JICCATHOAIIbHAS IIKaJla OIEHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
NATUOAIIILHOM IIKAJION CenyoMM 00pa3oM, ecii MHOE HE yKa3aHo B Cuil1a0dyce NUCHUIUIMHBIL:

[MecatudannbHas IlaTudamnbHas O0mas xapakTepuCTHKA pe3yJbTaTa 00y4eHusl 1Mo
OllEHKA OLlEHKA JUCHMIIMHE (MOIYJIIO)
10 OTtnuaHO CTyoeHT TMONHOCTBHIO BIAJCeT 3HAHUSAMH, W3JIOKEHHBIMH B
9 OTIUYHO paboueld mporpamMme, H TIIYOOKO OCMBICISET AUCIUILUIHHY
8 OTIM4EO (Momynp). OH CaMOCTOSITEIBHO U JIOTMYECKH IOCIIEI0BATEIBHO

OTBE€YACT Ha BCEC BOHpOCI)I, aKHeHTI/Ip}UI BHUMAHHUEC Ha HaI/I6OHee
B2XHOM. YMEET aHaTN3UPOBaTh, CPABHUBATH, KIIACCU(UITUPOBATH,
000011aTh, KOHKPETU3UPOBATh U CUCTEMATU3UPOBATh U3yUEHHBIN
MaTepHan, BbIACISAS KIIFOUEBBIC MOMCHTBI U yCTaHaBHI/IBaSI
MIPUYUHHO-CIICJICTBEHHBIE CBs3H. UeTko (OpMyITUpYeT OTBETHI,
YBEPEHHO WHTEPIPETUPYET pPE3YJIbTAThl aHAIN30B M JIPYrUx
WCCIICOBAHMM, a TakKe pelmraeT CilIoXHble 3amadd. CTymeHt
XOPOIIIO 3HAKOM C METOJIaMH UCCIICIOBAHUS, HEOOXOJUMBIMU IS
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JecaTudoanabHas IlaTudanabHasi
OIleHKA OIleHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

MPAKTUYECKOMN NIEATEIFHOCTU, U YMEET CBA3BIBATH TEOPETUUCCKUE
ACTEeKTHl AUCIUTUIMHBI (MOJYJIS) C IPAKTHYECKAMH 3a/1a9aMH.

7 Xoporto

6 Xopoiio

CryneHT o6naaeT 3HAaHUSAMH MPEAMETA [TOYTH B TIOJTHOM 00BeMe

paboyeit  mporpaMMbl U CaMOCTOSITENIbHO,  JIOTHYECKHU
[IOCJICZIOBATEIBHO M BCECTOPOHHE OTBEYACT HAa BCE BOIPOCHI,
aKIEHTUPYsl BHUMaHWE Ha HauOoliee 3HAYMMBIX MoMeHTax. OH
yMEET  aHalM3UpOBaTh, CPaBHHBATh,  KJIACCU(DUIMPOBATH,
0000111aTh, KOHKPETH3UPOBATh U CHCTEMATH3UPOBAThH N3yUCHHBIH
MaTepuaj, BBIACIAS €ro KIYEBbIE aCHEKThl W yCTaHABJIUBAS
MPUYMHHO-CIICICTBEHHBIC CBs3W. DOpPMyIHpyeT CBOW OTBETHI,
YBEPEHHO HHTEPIPETHPYET PE3yJbTaThl aHAIU30B W JPYTHX
HCCJICIOBAHUN, & TAKXKE PEIIACT CJI0KHBIC CUTYAIMOHHBIC 3a/1a4H.
CTyJIeHT XOpomio 3HaKOM C METOJaMH  UCCIICOBaHUS,
H€O6XOI[I/IMI)IMI/I JJIA HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU, H YMCCT
CBA3bBIBATH TeOpeTI/I‘ICCKI/Ie ACIICKTHI HpeI[MCTa C HpaKTI/I‘-ICCKI/IMI/I
3a1a4aMH.

5 Y 1OBNETBOPUTENHHO

4 Y 10BIETBOPUTENHHO

CryneHt o6Onazaer 0a30BBIMH 3HAaHMSMU 110 AMCLUIUIMHE
(MoOaymI0), HO HMCHBITHIBAET TPYAHOCTH IMPU CAMOCTOSTENBHBIX
OTBETaxX M HCIONB3yeT HeTouHble (opMynIMpoBKH. B xoze
OTBETOB OH JIONTyCKAET OMIMOKH, KAacalolIMecsi CYTH BOIPOCOB.
CryneHT cnocoOeH pelaTh TOJNBKO caMble MPOCThIE 3aladdl U
BJIaJI€eT JIMIIb MUHUMAIbHBIM HA0OPOM METOJIOB HCCIIEIOBAHUSL.

3 He cnaun

He cnan

He cnan

CryneHT HE oOBjiaaen 00sA3aTeNbHBIM MHUHHUMYMOM 3HAaHUU IIO
NpeIMETYy M HE MOXKET OTBETUTh Ha BONPOCHI, NAXKE €Cld
MPETOJABATENb 3aJa€T JOIOJHUTEIbHBIE HABOISIINE BOIIPOCHL.

Hucnurnnuna (Moayns) «I'paduueckiie BEpOSITHOCTHBIC MOJIEITH» OLICHUBACTCS CIIETYIOIINM

obpazoM:
AKTHBHOCTb Bec | KoanuectBo Onucanue
Homarnue 3amanus | 50% 10 HaGop 3ama4 mo reMam Hejenu
Ok3aMeH 50% 1 [MucemeHHast WM yCTHAsE paboTa HaJl 3aJJaHUEM,

HaMpaBJICHHBIM Ha MPOBEPKY MOJYYCHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIUILTHHE (MOYJIIIO)

®opmyJa pacyéTa UTOroBOM OHEeHKHM NOo aucuumiauHe (moayaw) «I'padpuyeckue

BepOSITHOCTHBIE Mogean»: «0,5 X cpeaHee 3a qomainHue 3aganus + 0,5 X sk3amen».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIHUXCSH 10 JMCHHUIINHE (MOLYJIIO0)

I[IpumepHbIe TOMaLIHUE 32 IAHUS

Jomamnee 3axanue 1. BeiBoa B rpaguyecKux MoaeJsix: MAPrUHAJIM3ANHUA U

COMILTHPOBAHUE
3amanmue:
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1. Jlamno:
o baiiecoBckas cetsb ¢ 4 nepemennbiMu: A—B—C«—D
e Tabmuue! ycnoBHbix BepostHocTer (CPT) ans kaxmaoi nepeMeHHoM
2. Bemonnute:
e Tloctpoiite pakTop-rpad Moaenn
e Beruuciure P(C=true) MeTOA0M TOYHOM MapruHAIN3aKH (SUM-out mepeMeHHbIX )
3. Peamuzyiite:
e ['ubpuansblii MeToa: comruiupoBanue mo I'n6oecy (Gibbs Sampling) mis oneHku
P(C=true)
e CpaBHHTE pe3yabTaThl C TOYHBIM PACYETOM
4. Ilpoananusupyure:
e (CxomaumocTh LeTIH
e BimsHHE HAYaTBEHOTO COCTOSHUS
5. OOmbscHUTE, MOYeMy MaprUHAIM3aLNs CI0XKHA B rpadax ¢ [UKIaMH.
TpebdoBanmus:
e Kox na Python (NumPy, pandas)
e BpIBOABI IO TOUHOCTH U BBIUUCIUTEIHLHOM CI0KHOCTH
e HHTepnperarus MOTyYSHHBIX PaCIPEICICHHIA

Jomamnee 3axanne 2. TemaTtnueckoe moenuposanue u LDA
3ananmne:
1. Bosbpmute HeOobLION KOPIYC TeKCTOB (Hanpumep, 100 HOBOCTel MU OT3BIBOB).
2. ITlonroToBbTe aHHbIE:
o JlemMaTH3anusl, yJajJeHue CTOI-CJIOB, BekTopusauus (BoW)
3. O6yuure mozgens LDA (nampumep, uepe3 gensim miu sklearn):
e TloxGepure uncio tem (3-5)
o IIpoananu3upyiiTe TOIN-CI0BA IO TEMAM
4. Buzyanuzupyure:
o PacmpeneneHne TeM B TOKYMEHTax
o Korepentnocts TeM (coherence score)
5. IIpumenute Expectation Propagation (EP) niu BapuaiimoHHbli BBIBO (B ONMCAHUN):
e OOwbsacHuTe, kak EP ynyudmaer kauecTBo BbiBoJga B LDA
6. CpaBHHTE C HAaUBHBIM NOAX0/10M (Hanpumep, NMF) — 1o uHTepnpeTupyeMocTu.
TpeboBanus:
e OT4éT c MpUMEpaMH TEM U MX HHTEPIIPETAIIUCH
o (OOocHOBaHUE BbIOOpa YKCIa TEM
e OOcyxnenue orpannuenuii LDA

Jomamnee 3axanune 3. O0y4enue ¢ noakpemienuem: DQN u uHTerpanus ¢ HeiipoceTsiMu
3amanmue:
1. Peanm3yiitTe uiam UCTIONB3yHTE TOTOBYIO cpeay (Hampumep, CartPole-vl u3z Gym).
2. Tlocrpoiite arenta Ha ocHoBe DQN:
o (CBéproyHas WM NMOJHOCBA3HAS CETh Kak Q-anmpoKkcumaTop
e Replay buffer, nenesas cers, e-)xamHas crpaTerus
3. OOyuure areHra:
e 3adukcupyiiTe KpUBYIO Harpaabl
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e Ormenunre CTaOMIBHOCTh 00yUYEHUS

4. JloGaBbTe yJIydllIEHUS:

e Double DQN wmu Dueling DQN
o CpaBnure ¢ 6a30BOI Bepcueit

5. IIpoananusupyiite:
e Bmsnaue dropout u qpyrux METOJ0B PEryIsSIpU3aIliui Ha 00y4YeHHE
e Kak HelipobaiiecoBckue MoAXoasl (Hampumep, dropout Kkak mNpUOIMIKEHHE

0aiiecOBCKOro BbIBOJIa) MOT'YT HOBBICUTH YCTOMYUBOCTD

TpebdoBanmus:

Kon na PyTorch nnu TensorFlow
I'paduku oOydeHus
O6cyxnenue cBsa3u RL, HelipoceTell 1 BEpOSITHOCTHOIO BBIBOJIA

3apaHus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)

Ne 3ananue OtBer Komnerenums
n/n

1. | Kak crmanupoBath n3ydeHune rpa@uaeckux [Tnan oOydeHus ¢ sTanamu, YK-6
Mozeneit i npoecCHOHaIbHOTO pocTa? CPOKaMH U LIEJISIMU 110 TeMaM

2. | Kak onpenenuTs NPUOPUTETHI IPH BBIOOPE OrneHKa BBIYUCIUTENBHBIX YK-6
metoja BeiBoga (MCMC umu VI)? PeCypcoB, BpeMEeHU U

TpeOyeMOi TOYHOCTH

3. | Kak onennts 3¢(heKTHBHOCTD CBOECH PabOTHI AHanm3 MEeTpHK, BeIeHHE YK-6

npu oTIaaKe HeiipoceT? JKypHaja SKCIIEPUMEHTOB,
pediiekcus ommook

4. Kax oprannzoBaTh JTMYHOE BpeMsl IpU TaiimM-MeHeKMEHT, pa3oneHue YK-6

peanuzanuu anropurma DQN? 3a/1a4d Ha 3Tarbl, KOHTPOJIb
CPOKOB

5. Kax mMareMaTHueCKn BbIpakaeTCs yCIOBHAs OtcytcTBHE pedep NpHu yCIOBUU OIIK-1

HE3aBUCUMOCTH B rpade? Ha pa3/essolee MHOXKECTBO
MePEeMEHHBIX

6. Kakas onepanus JIeXHUT B OCHOBE CyMMHUpOBaHHE WIH OIIK-1

MapruHaJIN3alny pacipeeeHus ? MHTETpUPOBaHUE 110 HEHYKHBIM
TIepPEeMEHHBIM

7. Ha xakom maremMaTHuecKoM IpaBuiie Lemnoe mpasuito OIIK-1

OCHOBAH alTopuT™ backpropagation? QG depeHIIpOBaHNUS CIIOKHOM
hyHKIIHI

8. Kax maTemaTuuecku onpegensercs Q- MaTemMaTH4eCKOE OKUIAHNE OIIK-1

¢byHKIUS B 00y4eHHUH C MOJKpeTIeHueM? Harpajpl Ipu IEHCTBUH B
COCTOSTHUH

9. | B uem Teopernueckoe OTIHMYHE OAECOBCKOM OpueHTHpOBaHHBIH rpad [K-1

CETH OT MapKOBCKOi1? 3aBUCUMOCTEN MPOTUB
HEOPUEHTHPOBAHHOTO

10. | K xakomy knaccy mozeneit orHocurcst LDA I'enepaTtuBHast BEpOATHOCTHAS [1K-1

B aHAJIN3€ JaHHbBIX? MOJIENb [T BBISIBICHUS TEM

DNEeKTPOHHBIA JOKYMEHT




11. | Kakas cTparerus Uccien0BaHus g-)kamHas crparerus (6amaHc IIK-1
MPOCTPaHCTBA JEHCTBUI CTaHJapTHA B WCCIICIOBAHUS M HKCILTyaTalllH )
WHAYCTpUn?
12. | KakoBa Teopernueckas poib dropout B Perynspuzanust mist [K-1
COBPEMEHHBIX apXUTEKTYypax? MPeJOTBPALICHUS
epeo0yIeHNS MOIEIH
13. | Kakoe creicTBie UMEET HCIOIb30BaHUE VYnyumienue paboThl Ha HOBBIX [1K-3
dropout st 0600IaroIIel criocoOHOCTH? JTAHHBIX, CHIDKCHUE
nepeoOyvYeHus
14. | 3adeM HyXHa IIeJeBas CETh IS CralOun3anus LeleBbIX I1K-3
ycroitunBocT o0y4denust DQN? 3HAQ4YECHUM, [TPENOTBpALlCHNE
pacxoauMoCTH
15. | Kaxoii pe3ynbpTar AaeT aganTHBHBIN BeIcTpas cxoaumocTs, [1K-3
onrrumuzarop Adam mo cpaBHenuto ¢ SGD? | aganTWBHEIN mar oOydeHUs s
IapaMeTpoB
16. | Kakyro 3amauy pemiaet MapruHaaiu3anus B [Momyuenue pacnpeaeacHus IK-3
nporiecce BbBoga? ITOIMHOKECTBA MIEPEMEHHBIX
VISl IPEACKa3aHus
17. | Kak mporpaMMHO peann30BaTh Hcnonp3oBaHue UKIOB U [1K-6
commupoBanue [ mboca B momyne? OOHOBIICHUS TIEPEMEHHBIX T10
YCIIOBHBIM PacIpeaeICHUSIM
18. | Kakwue ciou KIIIO4eBbIe JJIs1 pealn3alin Crou cBEPTKH U MyJTUHTA IS [1K-6
apxutekTypsl CNN? W3BJICUYCHHUS JIOKATIbHBIX
MPU3HAKOB
19. | Kak peanuzoBars siueliky LSTM c nmomonipto | KMcrnoias30BaHHE TOTOBBIX CIIOCB [1K-6
COBpPEMEHHBIX (hpeHMBOPKOB? WM Hanucanue GopmMys BOPOT B
INI(S
20. | Kak nporecTupoBaTh KOPPEKTHOCTh HOuut-TecThl, mpoBepka [1K-6

peanuzanuu Q-cetu?

Ipajin€HTOB, CXOAUMOCTb Ha
MIPOCTBIX Cpelax

DNEeKTPOHHBIA JOKYMEHT
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