10.

1.

12.

13.

14.

15.

16.
17.

Bonpochkl K 3K3aMeHy
no Kypcy «Metoabl onTUMU3ALMUMN B MALUUHHOM ODYy4YEeHUU»,
oceHb 2017

Merona rpamueHTHOTO crmycka. Ctpareruu BbIOOpa JMHBI mara. CKOpPOCTh CXOAMMOCTH METO/AA IS
CWJIBHO BBINYKJIBIX QYHKIMH (¢ nokazarenscTBoM) ([1], pazaensr 2.2, 3.2, 3.3)

Meton HerloToHa, ero jokaabHasi CKOPOCTh CXOAUMOCTH (C T0Ka3aTeabcTBOM). [mobanbHast CXOAUMOCTb.
Moaundukanun metona HeroToHa 17151 HEBBIMYKIIBIX 3a7a4 ontuMu3aiuu. ([1], pasnenst 3.3, 3.4)

MeTto conpsiKEHHBIX TPAIMEHTOB ISl PEUICHHs] CUCTEMbI JIMHEHHBIX YpaBHEHHH (C JOKA3aTEIbCTBOM).
([1], pazmen 5.1)

Herounsnii Mmeton Hetorona (HFN), ero ckopocts cxogumoct. CriocoObI OIEHUBAHUS MPOU3BEICHUS
reccuana Ha Bektop ([1], pasmen 7.1 + [3])

CamocormnacoBanHble (DYHKIUU: OMpeAeNieHe, OCHOBHBIE MPUMEPHI, MpaBujia KOMOMHUPOBaHUS. MeTox
Herotona ans camocornacoBanHblx GyHkiuil. O0gacTh KBagpaTUYHON cxoauMocTd. OUEHKH CKOPOCTH
CXOAMMOCTH: TTo0anbHast + mokanbHas (asbl. (KoHCIeKT + [ 13, paznen 4.1])

KBasuHproTOHOBCKHE MeToAbl onTuMu3anuu, Metoasl SR1, BFGS, L-BFGS ([1], pazaens! 6.1, 6.2, 7.2)
[IpsiMble METOIBI ONMTUMU3AIMH AJIs1 BBIMYKIIBIX 33[]a4 YCIOBHOUM ONTUMU3ALMU C OTPAHUYCHHUSIMH BUAA
paBeHCTB U HepaBeHCTB (MeTo HeioToHa u MeTon orapupmudeckux 6apbepon). ([2], rmaBa 10)
IIpssMO-ABOMCTBEHHBIE METOJbl BHYTPEHHEH TOYKM I BBINYKIBIX 337a4 YCJIOBHOM ONTHUMHU3ALMU C
OTpaHUYEHUSMU BUIA PABEHCTB M HepaBeHCTB. ([2], riaBa 11)

CranymapTHble KJIacChl BBINYKJIBIX 3aja4y: JuHeHHoe mporpammupoBanue (LP), kBaapaTtuuHoe
nporpammupoBanue (QP), kBaapaTHuHOEe MPOrpaMMHUPOBAHHE C KBAJIPATUYHBIMUA OTPAHUYCHHUSIMH
(QCQP), konmueckoe mporpammupoBanue Broporo mnopsjgka (SOCP), momyomnpeneneHHoe
nporpammupoBanue (SDP). IIpumeps! 3amau uist KaKIoro U3 KinaccoB. [oka3aTeslbCTBO BIIO)KEHHOCTH
KJ1accoB ApyT B apyra. Jlemma o nononnenuu lllypa. [Ipumenenne metrona 6apbepoB JUisl pelieHus 3a1a4
U3 CTaHJAPTHBIX KJIACCOB.

CyOrpagueHTHBIN METOM, €r0 CKOPOCTh CXOAMMOCTH (C JOKa3aTeasCcTBOM). Pa3nuunbie cmocoOs! BEIOOpa
nuHbl mara. CyOorpanuentasiit meton [lonsika. ([4], [13, pazaen 3.2.3], [16, pazaen 5.3])

TexHuka criaaxuBaHus. J[BOWCTBEHHOCTh CBOMCTB CHIIBHOW BBIMYKJIOCTH M JIMIIIIMIIEBOCTH TpagueHTa (¢
noKa3arenbcTBOM). CriakMBaHHE C TIOMOIIBIO CONPSDKCHHOW (DYHKIMH, OIIGHKM Ha KadecTBO
arnmpoOKCUMAITUH. O6o0mennoe ¢enxeneBo mnpeactaBieHre. OIEHKAa TPYJOEMKOCTH TEXHUKH
CTJIQKMBAHMSI, CPABHEHHE C CYOTPaIUEHTHBIM METOIOM. [14]

Meton mpoekuuH TpaAueHTa M MPOKCUMANbHBIA TIpagueHTHbIH MeToa. CKOpOCTh CXOAMMOCTH (C
nokasarenbcTBoM). [Togbop muaer mara. [Ipumepsr npumenenns metona. ([S], pazmen 2.3)

YCKOpeHHBI TpOKCUMabHBIA TIpaJueHTHBIH MeToa HecrtepoBa, ero CKOpOCTb CXOIUMOCTH (C
nokasarenbcTBoM). [TogOop nnmune! mara. [6]

CroxacTudeckuii cyOrpaJleHTHbII METOJ, €ro CKOPOCTh CXOAUMOCTHU (C JokazaTenbcTBoM). ([7] + [5],
rmaBa 13 + [4], pa3nen 8.2)

Meroapl cTOXaCTUYECKOW ONTUMU3ALMHY C JIMHEHHOM cKopocThio cxogumocT: SAG u SVRG [11, 12].
Meton SDCA, npokcumainbHasi Bepcust Metojia. [Ipumepsl npuMeHeHus. [§]

AnanTuBHBIA BBIOOP JUIMHBI IIara B CTOXAaCTHUYECKOM CyOrpaJHeHTHOM MeEToJe (C T0Ka3aTelIbCTBOM).
Merton AdaGrad (c nokaszarensctBoMm). [15, pazmen 3.3]



TeopeTU4eCKU MUHUMYM

Huxe MEPCUUCIICHBI BOIIPOCHI, HE3HAHNUE OTBETA Ha KOTOPBIC BO BPECM 3K3aMCHA aBTOMATUYCCKU BICUET

HEYJIOBJIETBOPUTEIBHYIO UTOTOBYIO OlIeHKY. Heo0X01MMO 3HaTh OCHOBHBIE ONPEICIICHUS U
(bOopMyIHPOBKHU YTBEPKIEHUI/TEOpEM; T0Ka3aTeIbCTBA 3HATH HE TpeOyeTcs.
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OOmee ompeneneHue MPOU3BOAHON (QYyHKIHMH (4epe3 NTuHEiHoe oToOpaxeHue). OCHOBHBIE CBOWMCTBA
MIPOM3BOIHOMN (MIpaBUJIa CYMMBI, IPOU3BEACHUSA M KOMMO3uLKK). OnpeneneHus BTOPO MPOU3BOIHOM,
IpaJueHTa U TecCruaHa.

CyOnuneiiHas, JTUHEWHas, CBEpPXJIMHEHHass M KBaJpaTU4Has CKOPOCTH cxoauMmocTH. OLeHKH Ha
KOJINYECTBO TPEOYEMBIX HTEPALIUH sl JOCTHXKEHUS 3alaHHON TOYHOCTH.

[ToHATHS NMMIIIMIEBOCTH TI'PaJMEHTa, BBIMYKION M CHIBHO BHIMYKJIOH (yHKIMHA. COOTBETCTBYIOIIME
rio0aNbHbIe BEPXHUE U HIDKHUE OIICHKH Ha (PYHKITHUIO.

Brimykisle MHOKecTBa M (pyHKIMH. Onepaiuy, COXpaHsSIOIMMe BHIMYKIOCTh. [Ipoctelimume cBoiicTBa
BBIMYKJIBIX (DYHKIMH (HEPABEHCTBO MEHCEHa, BBIMYKIOCTh HAArpauKa, BEHITYKIOCTH MHOYXECTB
noxypoBuei). Auddepennunanbapie KpUTEPUH BBITYKIOCTH.

Onpenenenue camocoriacoBaHHol GyHKIMH. OCHOBHBIE TPUMEPHI.

Cyobrpanuent u cyomudpdepennman. Cyomuddepenimanbaoe ucuncieHne (YMHOXKEHHUE Ha CKalsip,
koMmo3unus ¢ apduHHBEIM TIpeoOpazoBanuemM, Teopema Mopo--Pokadennapa, MakcuMyM KOHEYHOTO
yucia QyHkiui u Teopema Jlanckuna). ([3, paszgenst 3.1.5-3.1.6], [7, paznen 4], [16, pazgen 9.1])
Compsioxennast pynkiuss @enxenst. HepaBenctBo denxens--lOnra. Teopema denxens--Mopo. Csssb
conpsikeHHON QyHKImH ¢ cyoauddepenumanom. [4, pasaen 7]

Conpspxennas HopMma. HepasenctBo ['enbaiepa. OCHOBHBIE IPUMEPHI.

Heobxomumbie 1 JOCTaTOYHBIC YCIOBHUS ONTUMAIBHOCTH B 33/1a4ax 0€3yCIIOBHOM TTAJIKOM M HETJIAIKON
MUHUMU3AIUH.

VYcnosust Apmuxo u Bynsda mist HeTouHO#M oHOMEpHON onTuMu3anuu. [Iporeaypa 63KTpeKrHra.
Cxema MeTO/I0B IpaJieHTHOTO ciycka U HetoToHa. UTo Takoe HeTouHbIH MeToq HeioToHA?

OcHOBHbIE MATpPUYHBIE PA3JIOKEHUS: CIEKTPaIbHOE pAa3JIOKEHHUE, CHHTYJSpHOe pasioxkenue, LU
paznoxenue, QR paznoxenue, paznoxxenue Xonenkoro, LDL pasznoxenue.

[Tpumeps! ObICTpOi U MeATIEHHON PabOTHl METOJOB IPaIMEHTHOrO crycka 1 HproToHa.

Cxema MeToza CONPsKEHHBIX TPaIUEHTOB.

Teopema Kapyma--Kyna--Takkepa ams o01ieii 3a1auu HETMHEHHOTO IporpaMmmMupoBanust. [16, rnasa 9]
JIBoliCTBEHHas 3a/aya U €€ OCHOBHBbIE cBoMcTBa. JIBoiictBeHHOCTH Denxens. ([16, pazgen 9.1.3], [4,
paszznen 6])

[TpoxcumanbsHOe oToOpaxeHune. CBsA3b MPOKCUMAIILHOTO OTOOPAKEHHS C €BKIMOBOM MPOEKLHUEH.
Oo61ast cxeMa KBasHHBIOTOHOBCKUX MeTooB. Otianunsa merona L-BFGS or BFGS.

OOm1ast cxema MeTo/1a 6apbepoB.

OOm1ast cxema npsSMO-BOWCTBEHHOTO METO/Ia BHYTPEHHEH TOUYKH.

O6mras cxema cyOTrpaueHTHOTO METO/1A.

Cxema TrpaJueHTHOrO Me€ToJa /i1 KOMIIO3UTHOW MHUHUMH3ALUU (IPOKCUMAJIbHBIM TI'paJueHTHBIN
METO[).

CxeMa cToXacTUYeCKOro cyorpagueHTHOTO METO/1A.
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