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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma muctumianabl (Moxyns) «HeiipoOaiiecoBckue MeTOIbl MALIMHHOTO
00y4YeHMsI» COCTaBJIEHAa B COOTBETCTBUM C (peliepanbHbIM rOCy1apCTBEHHBIM 00Pa30BaTE/IbHBIM
CTaH/JIapTOM BBICIIIETO 00pa30BaHUs — MarucrpaTtypa mo Hamnpasieauio 02.04.01 Maremaruka u
KOMIIbIOTEpHbIE Hayku, npoduiab IIpoaykToBas aHaIMTHKA, YTBEPXKAECHHBIH INPHUKA30M
MunucTepcTBa HayKH U BbIciiero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

N3yuenne nucuuniauHsl (Moayns) «HelipoOaliecoBCKuE METO/AbI MAIIMHHOTO OOy4EHUs»
N03BOJIsIET c(hOPMUPOBATh IIYOOKOE NMOHMMAaHUE CHUHEPIrUU MeEXAy 0alleCOBCKMM BBIBOJIOM U
riyOOKMM 0OydeHHEeM, a TaKKe Pa3BUTh HABBIKM IMOCTPOCHHS, peajH3allMd U JUArHOCTUKU
BEPOSTHOCTHBIX MOJIENel, CIIOCOOHBIX HE€ TOJBKO IIPEICKa3blBaTh, HO U KOJWYECTBEHHO
OLICHUBAaTh CBOIO HEOIPENEAEHHOCTb, YTO KPUTHYECKM BaXXHO JUId HAAEKHBIX U
unrepnperupyembix UM-cucrem.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nuciumimnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 10 IPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBieHutro 02.04.01 MaremaTuka M KOMIBIOTEpPHBIE HAyKH, MpOoduin
[TponykToBas aHAIMTHKA U BXOJUT B BAPHATHBHYIO YacTh bioka 1, GopMupyemMyro yaacTHUKaMU
00pa3oBaTeNbHbIX OTHOIICHUN KaK TUCIUIUIMHA 10 BEIOODY.

Jucnumimza (MOAYNb) JOCTYIHA K U3yYEHHIO Ha 2 Kypce B 3 uiu 4 cemecTpe Ha BbIOOp.
JoctynHa A ONpOXOXKIEHUS MPU YCIOBUU YCIIEUIHOTO 3aBEPIICHUS AMCUUILIUHBI (MOIYIIS)
«I'my6okoe obyuenue (Deep Learning)».

Heap u3yyeHHsi AUCHHUILVIMHBI (MOAYJS): NOATOTOBUTH CIIELUAIMCTOB K pa3pabdOTKe U
MPUMEHECHHUIO HEUpOOAMeCOBCKUX MoJeNiel, Takux Kak 0alleCOBCKHME HEHUPOHHBIC CETH,
BapHaIllMOHHBIC aBTOKOAUPOBIIUKH U AU (P Py3nOHHBIE MOJIENH, C UCTIOIB30BAHUEM COBPEMEHHBIX
METOI0B  NpUOMMKEHHOIO  BBIBOAA,  obecrieunBas  OajgaHC  MeXAY  TOYHOCTBIO,
MHTEPIPETUPYEMOCTBIO M BBIUUCIUTEIBbHON 3(P(EKTUBHOCTBIO B YCIOBUIX pPeabHBIX JaHHBIX U
OTpaHUUYEHHBIX PECYPCOB.

3agauu u3yyeHus: AMCUUIIMHBI (MOAYJIfA):

— OCBOUTh MaTeMaTHYECKHE OCHOBBI 0alleCOBCKOro IMOAXOJa M €ro HMHTErpalnuio ¢
HENPOCETEBBIMU APXUTEKTYpaMH;
— HAYYMThCSI BHIOUPATh U MPUMEHSTh METO bl MpubmmkéHHOro BhiBoga (MCMC, SVI,
normalizing flows) B 3aBUCIMOCTH OT CTPYKTYpbl MOJIENIN U JAHHBIX;
— mpuoOpecTd  HaBbIKM  BbIBoZa W ontuMusanuu  ELBO,  npuMeHeHus
penapameTpHu3aly U CHUKEHUS AUCTIEPCUU TPAIUCHTOB;
— pa3BUTh YMEHHE pEa30BbIBaTh HepoOaliecCOBCKUE MOJEIM M NPOBOJUTH HX
JIMAarHOCTHUKY: TI0 KaTMOPOBKE, CXOAUMOCTH, allOCTEPHOPHOMY IPECKA3aHUIO;
— OCBOWUTbH IPAKTUKHM CpPaBHEHHs MOJENEH IO KadecTBY IPOrHO3a, JIOCTOBEPHOCTU
HEOIPEAeIEHHOCTH 1 BBIYUCIUTEIbHBIM 3aTpaTaM.
B pe3ysbTare 0cBOeHUsI AUCHHUILIMHBI (MOLYJI51) 00Y4YAIOLINIACS JOJIKEeH:
3Hamy:
— MareMaTh4yecKkhe OCHOBBI 6alieCOBCKOTO BBIBOJIA;
— METO/Ibl MPUOIMKEHHOTO BBIBOJIA B BeposATHOCTHBIX Mojensix: MCMC/HMC, SVI,
BapHallMOHHBIN BBIBOJ, normalizing flows, SMC;
— MpPUHIUIBI 0aeCOBCKMX HEHUPOHHBIX CEeTeH, BapUAIlMOHHBIX aBTOKOJMPOBILUKOB,
T Gy3MOHHBIX MOJIENEN M OIIEHKH HEOIpeIeIEHHOCTH.

ymembo:

— (opmynupoBaTh 337ady MAIIMHHOTO OOYY€HHMsS KaK BEpOSTHOCTHYIO MOJAENb M
BBIOMpATh aJIeKBAaTHBIM METO]I BHIBO/IA;

— BBIBOAUTH U onTuMH3MpoBaTte ELBO, mpuMeHATh penapamMeTpu3alvio U METOJbl
CHIDKEHUSI TUCTIEPCUU TPAIUEHTHBIX OLIEHOK;
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— peanu30BBIBaTh HEHPOOaECOBCKUE MO U JTUArHOCTUPOBATh KA4eCTBO BBHIBOJA!
CXOJUMOCTh, KanuOpoBKy, posterior predictive checks, BeUHUCIUTENBHYIO
YCTOMYHUBOCTb.

enademp:

— HWHCTPYMEHTAaMH  YHUCIIEHHOrO  0alleCOBCKOTO BBIBOJIA M BEPOSTHOCTHOTO
nporpammupoBanus B Python;

— MpakTHUKaMH CpaBHEHHs HeipoOailecOBCKMX MoJeneil Mo KadecTBY HpPOTHO3a,
HEOIPEIeIEHHOCTH U BEIYUCIUTEIILHOW CTOMMOCTH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJaIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00YUAOIIUXCS:

Komnerenuus

Conep:xaHue KOMIETEeHIIHH

Nuauxarop
KOMIIeTEHIINH

IlepeyeHb MJIAHUPYEMBIX
pe3yibTaTOB 00yUeHHs 1O
AUCHMILIMHE (MOAYJIIO)

YK-6.

Crocob6eH onpenemsaTh 1
pCaIN30BLIBATH TPHUOPUTETHI
COOCTBEHHOM JICATEIBHOCTH U
CITOCOOHI e¢
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

YK-6.1.

3HaeT OCHOBHBIE METO/IBI
CaMOOIICHKH U aHajin3a CBOEH
IEeSITEILHOCTH, a TAKKE
MIPHUHIUIGI YTIPABICHHS
BPEMEHEM M IISJICIIOIaraHUs

VK-6.2.

YMeeT cTaBUTh pealnuCcTUUHbIE U
JOCTUKHUMBIE 11U, OTPEAETATH
MIPUOPUTETHL B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabaThiBaTh U BHEAPATH
IJTaHBI TI0 COBEPIICHCTBOBAHUIO
CBOMX HaBBIKOB U KOMITETEHITHI
Ha OCHOBE IOJy4YE€HHOU
CaMOOIIEHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
IMPUMCHCHUA MCTO/I0B
CaMOOLICHKH B CBOEH
npoeccnoHambHON
JesITeIbHOCTH, BKIIIOYas
y4aCTHUC B TPCHUHIaX,
CeMMHapax U MPOEeKTaXx,
HaIpaBJICHHBIX Ha Pa3BUTHE
TaHOH 3 (HEKTUBHOCTH U
1po¢heccuoHaIbHOIO pocTa

OIIK-1.

CnocobeH HaXOIHTh,
(GopMyITHpOBaTh U periaTh
aKTyaJibHbIC ¥ 3HAYUMBbIC
npoOJIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOI MaTeMaTHKH

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
MTOAXO/IBI K PELICHUIO 33134
IIPUKJIAHON U KOMIIBIOTEPHOU
MaTeMaTHUKH, BKITIO4ast
aITOPUTMBI, MATEMaTHYECKOE
MOJEIINPOBAHUE U TEOPHIO
ONITHMU3ALINY, a TAKXKe
COBPEMEHHBIE HHCTPYMEHTBHI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B
9TOM 0bsacTu

OIIK-1.2.

YMeeT aHanu3upoBarTh U
($hopMynupoBaTh
MaTeMaTHYecKue 3a7aqH,
MIPUMEHSATH COOTBETCTBYIOIIHE
METOZBI M AJITOPUTMBI TS UX
pelIeHns, a TaKkKe
WHTEPIIPETHPOBATH U
MPECTaBIISTh PE3yJIbTaThl B
MIOHSITHOM M JOCTYITHOH hopme

OIIK-1.3.

Nmeet npakTHYECKUNA ONBIT
paboTHI HAT MPOSKTAMU HITH
HCCIIEIOBAHUSIMH B 00J1aCTH
NPUKIATHONW U KOMIIBIOTEPHOM
MAaTEeMAaTHKH, BKIIOYasl yJ4acTHE
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B KOHKYpCax, OJIMMITHAIaX UK
HayJHBIX ITyOJINKAITUSX, TE
OBUIH PEIlICHBI aKTyaTbHBIC U
3HAYMMBbIE 3aJ1a91

[K-1.

CrocobeH omnpenemsaTh o0ITe
(hOpMBI 1 3aKOHOMEPHOCTH B
JTAHHBIX MPOTYKTOBOM
AHAIUTUKA

[IK-1.1.

3HaeT OCHOBHBIC TCOPETHUYCCKUE
KOHICIIMK 1 IPUHIHUIIbI,
OTHOCSIIMECS K 00J1aCTH
MIPOJYKTOBOM aHAIIMTUKH, &
TaKXe KIIFOUEBLIE
3aKOHOMEPHOCTH U MOJEJIH,
KOTOpBIC TIOMOTAIOT B aHAJIN3C U
HHTEPIPETALNN JaHHBIX

IK-1.2.

YMeeT npoBOIUTH
CHCTEMaTU4YeCKUH aHaIIN3
MPOAYKTOBOM aHATUTHKH,
BBISIBIIATH U (POPMYJINPOBATh
00111I1Ie 3aKOHOMEPHOCTH |
TCHACHIIUHU, a TAKIKEC IPUMCHATH
METOBI UCCIICAOBAHMS AJIS
[IOJTy4CHUS HOBBIX 3HAHUH U
ITIOHUMAaHHUA

[K-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboThI B 00J1aCTH TIPOTYKTOBOM
aHAJIMTHKH, BKJIIOYAsl y4acTue B
HAYYHBIX MPOEKTAX,
HCCIICAOBAHUAX WIN
MPAKTUYECKUX 3aaHUSX, [1€
OBUIN BBISIBJICHBI U OTIHCAHBI
obmye GopMbl U
3aKOHOMEPHOCTH

IK-3.

CriocoOeH pemarp 3a1a4u
poheCCHOHATBHOMN
JIeSITeTIbHOCTH B 00JaCTH
MPOTYKTOBOW aHAJIMTHKH,
(hopMyJTUPOBAThH PE3YJILTATHI
aHaJIn3a U BBIABJIIATH
MOCJECTBUS TOTYYSHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX pEIICHUH U
ONTUMH3AIUH TPOAYKTOB

[K-3.1.

3HaeT METOIbl U UHCTPYMEHTHI
MPOJAYKTOBOM aHATUTHUKHU

[K-3.2.

YMeeT npuMeHsTh
AHATUTUYECKUE HHCTPYMEHTBI U
IPOrpaMMHOE 00ECIIeUeHUE ISt
00paboOTKH U BU3yaTH3alluH
JIaHHBIX, & TAKXKE
(hopMyTHpOBaTH BEIBOJIBI HA
OCHOBE IIPOBE/ICHHOTO AaHAIN3a

[K-3.3.

Wmeer onbiT paboOThI HaZ
peanbHBIMH IPOSKTaMH B
00J1acTH MPOTYKTOBOM
AQHAJIMTHKH, BKITFOYAs aHAJIN3
MIOJIb30BATEIILCKOTO MTOBEACHHS
" OIITUMU3ALUIO ITPOAYKTOB Ha
OCHOBC ITOJIYYCHHbBIX JAaHHBIX

[1K-6.

CriocobeH pa3padaTsiBaTh
nporpaMMHoe oOecrieueHne s
peUICHUA IMPUKIIAJHBIX 3a1a4 B
chepe TPOYKTOBOM aHATTUTHKH

[1K-6.1.

3HaeT OCHOBHBIE SI3BIKU
MIPOTpaMMHUPOBAHHS, METOIbI
pa3paboTKu MPOTrpaMMHOTO
o0OecrieueHus, a TaKXKe
MPUHLMIIEL TPOEKTUPOBAHHS U
ApXUTEKTYPBI IPOrPAMMHBIX
CUCTEM, IPUMCHACMBIX B
MPOAYKTOBOW aHAJIUTUKE

[1K-6.2.

Vmeer AHAJIM3UPOBATH
NPpUKIIaJHBIC 3a/la4u,
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paSpa6aTLIBaTI> AJITOPUTMBI U
p€aIn30BbIBATh UX B BUAC
nporpaMMHOI0 O6€CHC‘1€HI/I$I,
HCNOJIb3Yysd COBPEMCHHBIC
HWHCTPYMCHTBI U TCXHOJIOTHUH, a
TaKXXE ITPOBOJUTH TCCTUPOBAHUE
1 OTJIaJKy CO3JaHHBIX peHIeHI/Ifl

[1K-6.3.

HMmeeT npakTUUECKUNA OIBIT
pa3pabOTKH IPOTPaMMHOTO
obecrieueHus B paMKax
peanIbHBIX TPOEKTOB, BKIIIOUAS
ydacTHe B KOMaHZaX, rae ObITH
YCIIETITHO PEeaTN30BaHbI
peuIeHus A1 KOHKPETHBIX
NPUKIATHBIX 337249
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3. TemaTu4yeckuii mjian

Ne TpynoeMKOCTb, aKaJleMHYeCKHE YAChI
n/m Ounas ghopma
HaumenoBaHue AynuTtopHasi padoTa TKY .
(Tekymui
pa3aena AUCUMNIHHBI Jlekuun | CeMuHaphI CamocrosTe KOHTPOTH
(MoayJis) (mpaktudec | Konrpoanb JbHas ycneBaemocT)
KHe padora
3aHATHSA)
1 BapualimoHHbIi BEIBOO U
CfoaCTH%CKaﬂ 4 4 50 HAomaurue
3a/IaHus
ONTUMU3AIUS
2 BaiiecoBckue riyOokue Jomamraue
MOJIEIH U CKPBITBIC 6 6 52 3aIaHuUs
MIEPEMCHHBIC
3 I'enepaTuBHBIC MOJCTU U Jomamaue
G Gy3nOHHBIE TTOTXOIFI, 6 6 52 3aJIaHus
MCMC
IK3amen 4
Hmozo: 16 16 4 154
O6vem oucyunaunvl (mooynsn) (6 190
ak. u.)
Obvem Ooucyunaunvt (mooynsn) (6 5
3au. eo.)
4. Copep:xkanue TUCHHMILIHHBI (MOLYJIs1)
Nen/m | HaumeHoBaHMe pa3jesia IMCUMILIMHBI Conep:xanue TUCHUILIHHBI (MOYJIs1) IO TeMaM

(MopayJs)

1 BapuanuoHHbIil BEIBOJ U CTOXacTHUECKas CroxacTHuecKuil BapualMOHHBIA BHIBOJI: BapHAIIIOHHAS
ONTHMU3ALUSA HWDKHSS OLICHKA, MUHU-0aT4H, CTOXaCTUYECKasi ONTUMH3aLs
JIBaX (bl CTOXaCTUUYECKUI BapUALIHOHHBIA BBIBOJI: TPIOK
penapaMeTpr3alru, OleHUBAHNUE TPAIUEHTOB
2 BaiiecoBckue riry6okue MoJIeny 1 baiiecoBckre HEHPOHHBIE CETU: AIIPUOPHBIE PaCIIPEEICHUS,
CKpPBITBIE TEPEMEHHBIE arlOCTEPHOPHBIN BBIBOJI, HEONIPEAEIEHHOCTh
BapuanyoHHble aBTOKOJUPOBIIUKH U HOPMATTU3YIOIIHE
MIOTOKH B 33j[adyax BapHaIlMOHHOTO BHIBOJA
MeTo1bI CHIKEHUS TUCIIEPCUN B MOJEINIAX CO CKPBITBIMU
IEPEMEHHBIMH
3 I'enepatuBHble Moy u U dy3uoHHble | OTKPHITHIE TPOOIEMBI TITyOOKOT0 00yUeHHs U CBOICTBA

nojaxoasl, MCMC

nanamadTa QyHKIUN TOTEPh

Huddy3nonubie Momenn

HeiipoceTeBble METOABI CEMILTUPOBAHUS: 00ydaeMble
MpeAJIaraoye pacupeiesIeHNs, TPAaHCIIOPTHBIE
0TOOpaXeHHUs, CBA3b C TaMHIIbTOHOBBIMU METOJaAMHU
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Mapdu, K. II. BeposiTHOCTHOE MamMHHOE OOYYCHHE: BBEICHHE : MPAKTUYCCKOE
pykoBozctso / K. I1. Mapdu ; nep. ¢ anrn. A. A. Cnunkuna. — Mocksa : JIMK Ilpecc, 2023. —
990 c¢. — ISBN 978-5-93700-119-1. — Texkcr : anekrponnbii // ObC Znanium. — URL:
https://znanium.ru/catalog/product/2109489.

2. Manyrun, B. A. Teopus BeposSTHOCTEH W MaTeMaTHUYECKas CTATHUCTUKA : y4eOHUK U
NpakTUKyM 11t By30B / B. A. Manmyrun. — Mocksa : U3garensctBo FOpaiit, 2026. — 470 c. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-05470-5. — Tekct : d1IeKTpoHHBIA //
O6pasoBarenbhas wiathopma KOpaiir. — URL: https://urait.ru/bcode/586106.

Jononnumenvnuas numepamypa:

1. Moepdu, K. II. BepostHocTHOE MammHHOE OOy4deHue. JIOMOTHUTEIbHBIC TEMBI:
ocHoBaHus, BeIBOJ : MoHOorpadus / K. II. Mapdu ; nep. ¢ anrn. A. A. CnunknHa. — Mocksa :
JMK Ilpecc, 2024. — 772 ¢. — ISBN 978-5-93700-120-7. — Texcr : anekrponnsiii / DbC
Znanium. — URL: https://znanium.ru/catalog/product/2204219.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M oOecreurBarolleil MpoBeeHNEe BeeX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TIOATOTOBKH, MPAKTHYECKOW U Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[Tomemienusi, KOTOpbIe MPEACTABIAIOT COOON yueOHbIE Ay AUTOPUH JIIsl IPOBEACHMSI 3aHATUN
JEeKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENIbHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUYECKOTO
obcmyxuBaHusl yueOHOTO 000pynoBaHus. [ToMeneHns: yKOMIUIEKTOBaHbI CIIENUATU3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs TPEACTaBICHUS y4eOHOH
uH(popMalu 60JbIION ayIUTOPUH.

Nzydenune qucuuriinHbl (MOysIst) oOecrieynBaeTcs B y4eOHBIX ayIUTOPHUSX, OCHAIICHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaJbKYJIATOPaMU;

— CHeUaIM3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsI IEMOHCTPAIIMOHHOE 000PY/IOBaHHE.

[TomereHus U1 caMOCTOATENBHOM pabOTh 00yUYaIOIIKUXCsI, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMSI MHBAJUIAMH M JIMLIAMU C OTPaHHMYEHHBIMH BO3MOXHOCTSMH 30POBbS,
OCHAIIIEHBl KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M

DNEeKTPOHHBIA JOKYMEHT


https://znanium.ru/catalog/product/2109489
https://urait.ru/bcode/586106
https://znanium.ru/catalog/product/2204219

obecrieueHreM  JOCTyNa B JJICKTPOHHYIO  HH(POPMAIIMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHusepcurera.

OOyyarommMcsi MPeNoCTaBlIAeTCS JAOCTYN (B TOM 4YHCJE YAaJeHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(eCcCHOHAIbHBIM 0a3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanue nopraia Ccblika
(M3gaHus, Kypca, AOKyMeHTa)
1. | Hayunas snektponHas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. Bbasza mauseix s | T-cnenmuanucros https://habr.com
3. | basa nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunuanbHelli calT MUHHCTEPCTBA HAYKU U https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu
5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. Enunas xosiekuus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcos
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa30BaTeILHOrO Mpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3MOHHOTO
IPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHbIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB00OIHO
pacrpocTpansiemMoe
OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE
Server)
Bpay3zepsbI:
Snnekc.Bpayzep OTEUECTBECHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUITIOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apybextoe JIMIIEH3HOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe oGecneveHune IJisl INIAHNPOBAHHUS M YUeTa BpeMEHH:
Toggle app | sapyGesxnoe | cBOGOIHO pacIpocTpaHseMoe
CucreMbl ynpapJeHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | muuensnonnoe
Cucremsbl ynpapieHusi 6a3aMHi JaHHbIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensmonHoe
Cucrembl pe3epBHoro konuposanus (backup):
Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV
CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:
Koncynbranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
paBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:
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Edition

Cpensbl pa3padoTKHu:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Anaconda 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exKHOe cBOOOJTHO PACIPOCTPAHIEMOE
ITakeThbl MPOrPpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoi nHpopManmeii:

Zotero | 3apyOekHOe | CBOOOJTHO pacIpocTpaHsIeMoe
CepBHCBHI U CJIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOIHO PacCIpOCTPaHsIEMOe

7. Meroan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce nzydyenus aucuuiinasl (Moayiist) «HeipobaiiecoBckue METOAbl MAIIMHHOIO
0o0y4yeHMs» B paMKax TEKYIIEro KOHTPOJS YCIEBAaeMOCTHU HCHOJb3YIOTCS TaKue BUAbI y4eOHOMH
paboThl, Kak JIeKIUH, CEMHUHAphl, JOMAIIHUE 3aJaHMs, a TaKKe pa3JIMYHble BHJIbI
CaMOCTOSITENIbHOW paboThl 00yyaroluXcsl MO 3aJaHHI0 TpernojaBares, HaIpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPOPECCHOHATBHOH  JIGKCHKH,  3aKpeIUIeHHEe  MPAKTHYECKUX
npodeCCHOHATIBHBIX KOMIIETEHIIMH, TOOIPEHNE HUHUIATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCJIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCs BECTH KOHCIEKT JICKIUH: KPaTKO W CXEMaTHYHO
¢dbuKkcupoBaTh OCHOBHBIC HJIEH, BBIBOJABI M OOOOIICHMS JICKIIMH, BBIICISATH Ba)KHbIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciu
pa3o0parbcsi B Marepuajie He yHaercs, cieayeT chOopMyIHpOBaTh BOMPOC U 3adaTh €ro
MPernoaaBaTeNo Ha KOHCYJIbTAIUU UM BO BPeMsI CEMUHAPCKOTO (TPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma y4eOHOM NeATeTbHOCTH, MPOBOAMMAs B yUeOHOM 3aBEJICHHUH IO
PYKOBOACTBOM Ipf€riogaBarciisd, TAC CTYACHTbBI AaKTUBHO Y4YaCTBYIOT B O6CY)KI[CHI/I5[X,
MPAKTUYECKHX 3aJaHMsIX U APYruX popmax B3aMMOACHCTBHS.

JIJis ycTienTHoM MOATOTOBKH K CEMUHApPY PEKOMEHIYETCS 3apaHee 03HAKOMHUTHCS C TEMOK
3aHATHSI U OCHOBHBIMH MaTepuajaMH, 4TOObI MMETh BO3MOXKHOCTH AaKTHMBHO Y4acTBOBaTh B
ob6cyxaeHnu. Takke MOJIe3HO MOATOTOBUTH BOMPOCHI M UJIEU I OOCYXIACHUS, YTO TTOMOXKET
rI1y0Ke TOHATH MaTepUal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJIEIIH.

[Ipu pabore Haj MAOMANIHUMH 33JaHUSMHU BaKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUSI. PekoMeHyeTcst pa30uBaTh 3aJaHus HA JTaIlbl, 9YTOOBI
n30exarh Meperpy3ku W Jydllle YCBOUTh MaTepuai, HCIOJIb30BaTh pPa3WYHbIE HCTOYHHKHU
nH(opMaIuu, BKIIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMaHUS TEMBI.

Camocmosimenvnas pa60ma — pa60Ta CTYACHTOB, HaIIpaBJICHHAsA Ha er'Iy'6J'ICHHOC
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M3y4eHUE OTMICTBHBIX TEM U BOIIPOCOB YUCOHOW TUCIUTIIIUHBI (MOIYJIs).

B nporiecce camocTosTenbHOM paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepuaiaMH MpyU MUHUMAJIBHOM y4YacTHH MpernoiaBares. 3aaun CTyIeHTa BKIIOYaloT paboTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHUE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3UCOB OTBETOB, M3yUEHUE JIOMOJHUTEIBHBIX TEM, BHIIOIHEHHE Y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHsI M0 JUCHUILIHHE (MO1YJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA cPOPMHUPOBAHHOCTH KOMIIETEHUMH MO
aucuunaune (moay.ao) «HeiipodaiiecoBckue MeTOIbl MAIIMHHOTO 00yUEeHUs»

OrneHuBaHuEe YpOBHS Y4YEOHBIX JOCTHMIKEHHH OOYYalOmUXCsl MO JUCHHUIUIHHE (MOIYIIIO)
OCYIIECTBIISICTCS B BUJIC TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH M IIPOMEXYTOYHOM aTTECTAIINH.

I[IpomexyTouHasi aTTecTalusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (Qopme
9K3aMeHa, Py STOM MPOBOAUTCS OIIEHKA KOMITETCHIINHA, C(OOPMUPOBAHHBIX IO JUCIUILUIMHE.

Jns olleHMBaHUS TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEXKYTOYHOW aTTeCTalluu
UCIIONIB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
NATUOAIIPHOM IIKAJION cienyrouM 00pa3oM, €cid MHOE HE YKa3aHo B CUIIa0yce NUCHUILIMHBIL:

JMecatudannbHas) IlarudamibHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLlEHKA OLlEHKA JUCIHUIJINHE (MOIYJII0)
10 OT1nu4aHO CTyIeHT TONHOCThIO BIAJCET 3HAHUSIMH, HW3JIOKCHHBIMH B
9 OTINYHO pabodyeit mporpamMme, U IIIYOOKO OCMBICISICT JHUCHUIUIUHY
8 OTIMYHO (Monmynp). OH CaMOCTOATEIBHO M JIOTUYECKU MOCIIEIOBATEIHHO

OTBEYaeT Ha BCE BOMPOCHI, aKIIEHTUPYs BHUMaHHE Ha Hauboiee
BOKHOM. YMeET aHaIN3UPOBATh, CPABHHUBATH, KIACCH(UIINPOBATH,
0000111aTh, KOHKPETH3UPOBATh U CUCTEMATU3UPOBATh U3yUCHHBIN
Marepual, BbIICNAS KIFOYEBbIE MOMEHThI U  YCTaHABIHBAs
HNPUYMHHO-CIICICTBEHHbIC CBs3U. UeTKo (OPMYIUpYeT OTBETHI,
YBEPEHHO HWHTEPIPETUPYET pPE3yabTaThl aHAIM30B M JIPYTUX
WCCIIEIOBAaHUN, a TakXKe pelIaeT ciloXHbele 3amaud. CTyaeHt
XOPOILIO 3HAKOM C METOJaMH HUCCIICA0BaHHs, HEOOXOMUMBIMH IS
MPaKTHYECKON ACATENBHOCTH, U YMEET CBSI3bIBATH TEOPETUUECKHE
ACTICKThI JUCIHUIUIAHBI (MOYJIsI) C MPAKTHYSCKUMHU 3a/[a4aMH.

7 Xopomo CryneHT obnaaeT 3HaHUSIMH TIPeIMETa TIOUTH B ITOJTHOM 00beMe

6 Xopomo paboueii  mporpaMMel M CaMOCTOSITENIbHO,  JIOTHUYECKU
[OCJIEIOBAaTEIbHO W BCECTOPOHHE OTBEYACT Ha BCE BOIIPOCHI,
aKLIEHTUPYs] BHUMaHUE Ha HauOoJjiee 3HAUMMBIX MoOMeHTax. OH
yMeeT  aHaJM3WpOBaTh, CPaBHHBATh, KJIACCH(UIIMPOBATS,
0000111aTh, KOHKPETU3UPOBATh U CUCTEMATH3UPOBAThH N3yUCHHBIN
MaTepuaj, BBIAENAS €ro KIII0YeBbIE acleKThl M yCTaHaBIIMBas
MIPUYUHHO-CIIEJICTBEHHbIE CBs3U. DOpMyIHpyeT CBOM OTBETHI,
YBEPEHHO HWHTEPIIPETUPYET pE3yJIbTaThl aHAIU30B U JAPYTUX
HCCIIEIOBAHNH, a TAKXKE PEIIAET CI0KHBIE CUTYAllMOHHBIE 3a/1a4M.
CrynmeHT XOpomio 3HaKOM C METOJaMH  HCCIEOBAaHUA,
HEOOXOIUMBIMH ISl TPAKTHYECKOH JESITeNbHOCTH, U YMEEeT
CBS3BIBATh TEOPETUUECKUE ACIEKTHI MPEAMETA C MPAKTHUECKUMU

3a7a4aMu.
5 VYnosnerBoputenbHo| CTymeHT oOnagaer 0a30BBIMH 3HAHUSAMH 110 JUCIHIUIAHE
4 VY 10B1€TBOpHTENbHO | (MOJYJII0), HO MCIBITHIBAET TPYJAHOCTH TPH CaMOCTOSTEIBHBIX

OTBETaX W UCIOJb3yeT HETOYHbIC (GOpPMYIHpPOBKH. B xome
OTBETOB OH JIOITyCKAET OIIMOKH, KAacalolIMecsi CYTH BOIPOCOB.
CryneHT cmoco0eH pemaTth TOJBKO CaMbI€ MPOCTBHIE 3aladdl U
BIIQJICET JIUIITh MHHUMAIBHBIM Ha0OPOM METOJIOB UCCIICIOBAHUS.
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JecatubamnbHas IlarudaibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILINHE (MOLYJII0)
3 He cnan CryneHT He OBjiajen 00s43aTesIbHBIM MUHHUMYMOM 3HaHHH IO
2 He cnan IpeaMEeTy M HE MOXET OTBETUTh Ha BOIPOCHI, HAXE €CIHU
1 He caan MpenoAaBareib 3a1aeT JOTOIHUTENbHbBIE HABOASIIUE BOIIPOCH.

Juctummaa (Moayie) «HelipoOaiiecoBckre METOIbI MAIIIMHHOTO OOYYCHHSI» OLICHUBACTCS
clenyromumM oopa3om:

AKTHBHOCTB Bec | KoumuecTBo Onucanue
Homarnue 3aganust | 50% 5 Hab6op 3amad o TemMaMm Henenu
OKk3ameH 50% 1 [TucemeHHast viw yCTHas paboTa Hall 3aJaHHEM,

HaIpaBJICHHBIM Ha IIPOBEPKY MOTYUYCHHBIX 3HAHUM U
HAaBBIKOB I10 JAUCHUILTHHE (MOIYJIIIO)

®opmyJia pacuéTa HTOroBOM OLIEHKH 1O AucuuiimHe (Moay.o) «HeiipodaiiecoBckue
MeTO/Ibl MALIMHHOT0 00y4eHus»: «0,5 X cpennee 3a gomarHue 3aganus + 0,5 X sk3amen».

Tekymuii KOHTPOJIb YCIIeBA€MOCTH 00YYAOIIHUXCS 10 JMCHHUILINHE (MO1YJIIO0)
IIpumepHbIe JoMALIHUE 3 aHUS

Jomamnee 3aganue 1. CtoxacTuyecKuii BApUANMOHHBIN BHIBOJ U penapaMeTpu3aunus
3aganue:
1. PaccMoTtpuTe npocTyro 6aileCOBCKYIO MOJAEIb:
e X~N(u,1), u~N(0,1) — anpuop
e Jlano: BeIOOpKa X1,...,XN
2. TlocrpoiiTe BaprallmOHHYIO MOJIEIb:
o Amnocrepuop gé(1)=N(ulm,s2)
e Brmeaure ELBO ananutnyecku
3. Peanuzyiite:
e Croxactuueckyto  ontumuzaunio ELBO ¢ ucnonp3oBaHHeM — TprOKa
penapaMeTpu3anuu
e OOyuenue ¢ munu-6atyamu (mpu N=1000)
4. Busyanusupyiite:
e (CxoauMocTh apaMeTpoB M S
o CpaBHEHHE C aHAUIUTHYECKUM arloCcTeEpHOPOM
5. Omenure nucriepcuio TPAAUEHTOB ¢ pemapameTpusainueid u 6e3 (depes3 score function
estimator) — oOBsICHUTE Pa3HUILY.
TpeGoBanus:
e Kopx na PyTorch unu JAX
e I'paduxu oOyueHus u qucnepcun
o BrIBoJBI 0 IpeumyIecTBax penapameTpu3au

JomamHee 3a1anue 2. baiiecoBckasi HeiPOHHAsI CeTh M OLIEHKA HeoNpeaeJIéHHOCTH
3aganue:
1. Peanu3yiite 0ailecOBCKYIO MOJHOCBSI3HYIO CeTh (Ha 2 clos) Uil 3aJaddl perpeccuu
(HampuMmep, Ha CHHTETUYECKUX JaHHBIX ¢ "ITyHaMH'" WM HEOJHOPOAHOM IUCIIepcueit).
2. HWcnonp3yiite:
e Amnpuop: N(0,02) Ha Becax
e Amnocrepuop: pakTopu3oBaHHBI HOpMaNBHBII (mean-field)
e ELBO kak ¢pyHKIMIO TOTEPH
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OOGyunTe Mozaeb ¢ moMoIIbio SVI (CTOXaCTHYECKOTO BapUAIIMOHHOTO BBIBOIA).

ITposenute posterior predictive check: cpaBHuTe mnpeacka3aHHbIE pacIpeaeieHUs C

OHCHI/ITe KaJII/IGPOBKy MOJEJMN:. COBIIAJacT JIM 3asaBJICHHAs HeOHpeI[eJ'IéHHOCTb C

4. llpoBeaute mpencka3zaHUe ¢ HEONPEAEIEHHOCTHIO:
e Commmupyiite Beca (MC Dropout-mogo0HO)
o IlocTponTe noBepUTEIBHBIE HHTEPBAJIBI IS IPEACKA3aHUI
S.
VCTUHHBIMU JaHHBIMH.
6.
peabHOM YacTOTOM OMmuOoK?
TpebdoBanmus:

Busyanuszauus npeackazaHuil 1 HEONPEAEIEHHOCTH

AHanu3 nepeody4eHus U yCTOMYUBOCTH

Huteprperanus uisi IPUMEHEHNS B KPUTUYECKUX CUCTEMAX

Jomamnee 3aganue 3. Inddy3uonnas mogear u MCMC c HeiipoceTsimu

3aganue:
1. Peanuzyiite ynpoménnyo mudpdy3nonnyio moaens (DDPM) s omHOMEpHBIX JaHHBIX:

o IIpsmoii npouecc: nmomaroBoe A06aBICHHUE IIyMa

o OOparHblil Ipoliecc: HeHPOCeTh MPEACKA3bIBACT LIYM

2. OOyuuTe MOAETbh Ha BEIOOPKE M3 CMECH rayCCHaH.
3. Crenepupyiite BEIOOPKY Yepe3 00paTHBIN MPOLEeCC — BU3YAIU3HPYHTE.
4. CpaBaute ¢ MCMC-nogxoaom:
e Ucnonpsyiite HMC (Hamiltonian Monte Carlo) mms cemiumpoBanus u3
MCTUHHOTO pacIpeIeIeHUs
e Ouenure kauecTBO BbIOOPOK (uepe3 KDE u Bu3yanbHO)
5. O6cynure:
o Kak neiipoceru yckopsitor MCMC (Hanpumep, yepe3 o0ydaembie Mpeiararonimue
pacnpeneneHus)?
e CBs3b 1u(p(Py3noHHBIX MOIENIEN C TPAHCTIOPTHBIMU OTOOpaKEHUSIMU
TpeboBanus:
o Kog ¢ kommeHTapusmu
o I'paduxu: ucxoaHsle TaHHbBIE, COMILIBI U3 AUddy3uonHoi Mogenu 1 MCMC
e AHanu3 BBIYUCIUTENBbHON 3()(PEKTUBHOCTH U KaueCcTBa
3apanus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)
Ne 3aganue OtBer Komnerenumst
n/n
1. Kak 3anucbiBacTcs BapyUaliiOHHAsT HUKHSISI L = E_qg[\Mlog p(x IK-6
onenka (ELBO)?
2. KaxoBa 1ienp BapraninoHHOTO BeIBOJA? AnmpokcuMarus [K-3
arnocTepUOPHOro
pacnpeneneHus
3. Jn1st yero npuMeHsieTcs: TPIOK CHmXeHue JUCIepCuu OIIK-1
penapamMeTpu3aym? TPaJINCHTOB
4. Kax onieHuBaroTcst rpaiJueHTHI B Uepes BbIOOPKY MUHH-0aTueit IK-3
CTOXAaCTUYECKOM BAPUALIMOHHOM BBIBOJIE?
5. YTo mpescTaBIseT HEONPEAEICHHOCTD B Pacnipenienenue Has BecaMu I1K-3
OaifecoBCKHX HeHpoceTsx?
6. Kakyto posns urpaer anpuopHoe Perynsapuzanusa monenu [1K-6
pacupenencHue B Bayesian NN?
7. W3 KakuX KOMIIOHEHTOB COCTOUT (PyHKIIMS Pexoncrpykius u KL- [1K-1

norepb VAE?

JIUBEpPreHIUs
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8. Kak 3amuceiBaercs KL-nmuBeprenuus mis D_{KL} =\frac{1}{2} (\mu”2 OIIK-1
rayCCOBCKHX pacupeeaeHuii? + \sigma”2 - 1 - \log \sigma”\2)

9. Kaxkoe cBoiicTBO 00s513aTeIBHO TSI OO6paTtuMoCTh TTpeoOpa3zoBaHmit IIK-1
HOPMAaJIM3YIOMIUX TOTOKOB?

10. Kak MeHsieTcst IIIOTHOCT TIPH p_Y(y) =p_X(X) OIIK-1
npeoOpa3oBaHUU TIEPEMEHHBIX B TOTOKaX?

11. Kakoii MeTox CHIKaeT AUCIEPCHIO OIICHOK KonrtponbHbie IepeMeHHbIE [1K-3
TpaiueHTOB?

12. Uto MoaenupyeT mpsMoi poIiece B [TocTenennoe mobasiieHme IIK-1
T Py3HOHHBIX MOACIISIX ? TymMa

13. UYro ucnons3yer I'amunbsroHOBCKH MoHTe- I'panuents! norapudma [1K-6
Kapio nnst proposals? IJIOTHOCTHU

14, Kaxoe ycioBue 10KHO BBITONHSITHCS IS JeTanbHbIi OamaHc OIlK-1
nerreit Mapkosa 8 MCMC?

15. Kaxkas mpobnema xapakTtepHa ais CenmoBbIe TOUKH I1K-6
nanamadTa QyHKIUN TOTeph?

16. Kak paccunTBIBarOTCs Beca B BaJKHOCTHOM w = p(X) / q(x) IK-1
BBIOOpKE?

17. Kakoti aTuyeckuii puck HecyT reHepatuBHble | Co3gaHue rIyOOKUX MOICIIOK VK-6
Mozenu?

18. KTo oTBeuaer 3a KOMMYHHUKAIUIO PazpaboTumk cucteMsbl YK-6
HEOMPEICTICHHOCTH MOJICIHN?

19. Kako#i prck BO3HUKaeT pU CMEIICHUH B JuckpuMHUHAITUS TPy YK-6
JIATEHTHOM IIPOCTpaHCTBE?

20. Kakyro yrposy 6e30macHocTd HeCyT Obneryenue aTak YK-6

00BACHEHHS MOIEIN?

COCTA3aTCIIBHOCTHU

DNEeKTPOHHBIA JOKYMEHT
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