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acnupaHmos

Pusuueckozo paryromema MI'V, ocenv 2020 e.

1. Onmumusayua aprumexmypo. nelipornnoti cemu memodom Monme-Kapao mapros-
crUL uenel

3aaua BEIOOpA ONTUMAIBHOI apXUTEKTYPhl HEHPOHHON CeTu B OOJIBITMHCTBE CJIY-
JaeB pemnraercsd smnupudecku. [Ipsmoit moaxo/ K 3To# 3a/1ade mojipa3yMeBaeT Te-
pebop BceX BapWMaHTOB CTPYKTYPHI ceTH. YHCI0 Pa3IUIHBIX BADHAHTOB KOHMUTY-
paIlM OKa3bIBAETCS HEMPAKTUIHO OOTBIUM. Ecan orpaHuduThCS MOJTHOCBA3ZHBIMUI
ceramu 1yyOunbl He Oosiee K+1, couepzkaiux He Oosiee M HEHPOHOB Ha KaxKJIOM
cJI0€, KPOMe TIOCAeHEro, KOJIMIecTBO KoHburypamuii coctasuT nopsaaka M5, Tpy-
JIOEMKOCTH Ttepebopa IKCITOHEHIHAIbHO pacTeT ¢ TiiyOnHoit cetu. B panHOoi 3a1ade
npeJJlaraeTcs BEIMOJIHATH OMTUMHAZAIMIO METOIOM CJIyUaiffHOro OJIY2KIaHUS 1O PO-
CTPAHCTBY KOHMUTYpanuit.

(a) ITycTh apXUTEKTYpa MOJHOCBSI3HON HEHPOHHON CeTH 3a7aeTCsl YIOPSTOYeHHBIM
HabopoMm k nenpix ducea k <= K, onpeJeasiomux YUcI0 HeHPOHOB B KarKJI0M
caoe, KpoMe mocyeaHero. OupeaenuTb Oneparuio 3JeMeHTapHOTO ara, mepe-
BOJAIIEI0 OT OAHOI apXUTEKTYypPbl K APYIroil.

(b) Peanm3oBarh ajropuT™M ONTHMH3AIMA apXuTeKTypbl MeTogoM Monre-Kapio
MapKOBCKUX Teneil (aaropurm Merponosmca-T'acTunrca).

(c) TIpuMeHUTH AarOpUTM s yeaoBuii 3agaqu 6.1, 6.2 win oxHOW U3 SK3aMeHa-
OUOHHDBIX 3a/da4.

(d) CpaButrhb pe3yabTaT IpH TPEHUPOBKe ¢ (PUKCHPOBAHHBIM YHCJIOM 310X U ¢ (DHK-
CUPOBAHHBIM BpeMeHeM 00ydueHus.

(e) TIpemycMOTpeTh BO3SMOXKHOCTD IIara, U3MEHsIOMEero hyHKIUID aKTHBAIIUH OJ-
HOTO U3 CJIOEB.

(f) TIpemycmMoTpeTh BO3MOKHOCTH IIara, H3MEHSIONEro riyOuHy HeHpPOHHOI ceTH.

2. Hpedcnasaﬁue YUCAA COANHEYHBLT NATNEH

Ha caiite Koposaesckoii obcepparopun bBenbrum http://www.sidc.be/silso/
datafiles pasMeleHbl HCTOPUYECKHE JaHHbIE 0 Yuce naTed Ha CoJiHie ¢ 1 saBaps
1818 roma mo macTosdinee BpeMs. 3BecTHO, YTO COTHEYHAsA aKTUBHOCTDH IUKJIMIHA
¢ nepuoioM okojio 11 jier. Kpome Toro, B coHeYHO aKTUBHOCTH CYIIECTBYIOT 3a-
KOHOMEPHOCTH Ha, OOJIBITUX M MEHBITUX BpeMeHHbIX MacinTabax. Takum obpazom
IpejicKa3aHnue YUCIa MATeH Ha CJeIYIONU JTeHb MOXKeT ONUpPAaThCd Ha JTaHHBIE 33
22 TpoIIeIIINX I'oJa, To ecTh Ha 6osee, yem 8000 uzBecTHbIX 3HaYeHui. [locTpontn
HEHPOHHYIO CeTh, PEIIaoNyo JaHHYIo 3amady. Vcnoab3ys aHcaMOeBble METOJIHI,
TO €CTh CPaBHUBAsI IpeJIcKas3aHue GOJBIIOro ducaa Mojeseil (Haupumep, ¢ MoMo-
ko csos dropout), ONEeHUTh WHTEPBAT JOCTOBEPHOCTH MPeICKAZAHHS.

3. Bycmune Hetiponuvx cemed

BycTunr — aaroput™ HOBBIIIEHAST TOYHOCTH KJIACCH(MUKATOPA 34 CUET MOCTPOCHUS
HENOYKHU KJIaCCU(PUKATOPOB, B KOTOPOH MOC/IeAyIONne KAaCCUu(PUKaTOphl (POKYCH-
PYIOTCS Ha COOBITHUSIX, HEMPABUIBHO KJIACCH(PUIMPOBAHHBIX nmpeabaytumu. OamH
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u3 Hambosee 3PppeKTUBHBIX aaropuTMoB ObL1 mpemioxken Ppoitaaom u Illamupo
B 1997 romny. IIpumenuts anropurm Gyctunra (AdaBoost) k kinaccudbukaropy, mo-
CTpOEHHOMY Ha 0a3e MHOTOCIOHON He#poHHON ceTr. CpaBHUTH TOYHOCTH KJIac-
cudpukanuu raMmMma-BeIIeckoB (3agada 6.2) win raMMa-ucTOYHUKOB (3amada 10) ¢
oycTunroM u 6e3 dycTuHTa

Cocmas Kocmuneckur Ayuet yavmpasucokur snepuli

Dxcnepument Telescope Array permctpupyer mupokune arMocdepHbie JTUBHU, Bbi-
3BaHHbIE KOCMUYECKUMH JIy9aMU YJIbTPaBbiCOKUX 3dHepruii. [Ipeanonaraercs, 9To
[IepBAYHBIC YACTUIBI — IPOTOHBI WA fApa XUMAYECKUX JI€MEHTOB.

g KaxKIoro coObITHA B pe3yabTaTe PEKOHCTPYKIUU onpefensioTca 16 Ha-
OrofaeMbIX  mapaMeTpoB  (omucaHue (bU3HYECKOTO CMBICJIA [TAPAMETPOB  CM.
B pabore arXiv:1808.03680). Ilo aapecy ftp://cluster.inr.ac.ru/pub/ML/
TASD/ pasmeriennl pesyiabrarsl Monte-Kapsio MojieiupoBanns 3KCIEPUMEHTA, JIJIs
[ITAJI, BBI3BBaHHBIX TEPBUYHBIMU TPOTOHAMU p.dat, sapamu reus he.dat, a3o-
Ta n.dat u xeneza fe.dat. Kpome TOro, pasmMenieHbl TpH HEHU3BECTHBIX CMe-
cu unknownl.dat, unknown2.dat, unknownds.dat. 13BecTHo, 94TO B IepBOM HEU3BECT-
HOM Habope MPUCYTCTBYIOT TOJBKO MPOTOHBI U YKeJIe30.

Onpe;LeJme COCTaB IMMEePBUYHBIX YaCTHUIL B KazKJIOM U3 TpeX HEU3BECTHbIX Ha60pOB.

llouck omonos yavmpasvicorux anepauil

B skcnepumente Telescope Array mpoBomuTCs MOHCK TaMMa-KBAaHTOB YIBTPABBICO-
Kux suepruit £ > 10 3B.

JIng Kaxkaoro coOBITHSI B pe3yabTaTe PEKOHCTPYKIUU ONpeaesiorcs 16 Ha-
OroaeMbIX  napaMeTpoB  (onucaHue (bU3MYECKOrO CMBICJIA HapaMeTpoB CM. B
pabore  arXiv:1811.03920). Ilo azmpecy ftp://cluster.inr.ac.ru/pub/ML/
TASD/ pasmemniensl pe3ysabraTtsl  Monrte-Kapso MojgesupoBanusd 3SKCIEpUMEH-
ta g LIAJI, BBI3BaHHBIX HEPBUYHBIMH IIPOTOHAME  taskd p.dat m ramma-
KBaHTaMu taskd gamma.dat. Kpome Toro, pasMemeH HeHW3BECTHBIH HaOOD
taskd _unknown.dal, B KOTOPOM IHIPUCYTCTBYET HECKOJILKO COOBITUIH, BbI3BaAaHHbBIX
raMMa-KBaHTAMU.

OneHnTh YKMCA0 TAMMa-KBAHTOB B HEM3BECTHOM HabOpe.

Samevanue: dusuneckut cmuvica napamempos 6 amoti 3a0aue U 3a0a4ue No TuMUYe-
ckomy cocmaesy odur u mom owce. OdHaro us-3a npumeHerus 0py20t pexoHcmpyk-
uuy U yeaosuli ombopa, 6 amotl 3adade HEOOTOOUMO UCTLOABI0BANL 0MJesbHbIT
nPOMoHHbLT HAOOP.

HCKyCCTTLG@HHT)Lﬁ unmeanexm 6 nouckaxr nodnucu Cmuesena Xorxurnza

W3Bectno, uyro Ha Kapre Planck Bugnst nnunuasant “SH”. [esb 3a1aqu B TOM, YTOOBI
YCTAaHOBUTH HACKOJBKO YACTO MOJOOHBIE MOMMMCH HOSBISIOTCS HA KapTaX pPeHK-
TOBOT'O U3JIy4eHHUsi B pe3y/brare ciaydaiinbix duykryanuii. s 31oro, B mepByio
o4depenb, H606XOZLI/IMO HAay4INUTBCA O6”beKTI/IBHO omnpeJaedTb eCTb UJIN HET Ha KapTe
TaKad HaJIHUCh.

e [loaroroBka TpenupoBounoro unabopa. Cremepupyem 1000 caydaifHBIX KapT
PEJMKTOBOIO WM3JIy4eHHsi, MCIoJb3ys ciekrp momnocru Planck (C)) Bwme-
cTe ¢ npou3BOJIbLHBIMU hazamu cdepudeckux rapMonuk. [Ipocroit mpumep
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python-ckpunra i remepanud KapT PeJIUKTOBOIO HM3JIVUYCHHS B ITUKCEIH-
sarmun HEALPix pasmemnien no ajpecy ftp://cluster.inr.ac.ru/pub/ML/
CMB/. Bynem cuuTaTh, 9T0o Ha HUX Haanucu SH, Kak mpaBumio, HeT ¥ HA30BEM
ux ¢onoBeimu Kapramu. Crenepupyem apyrue 1000 kapt u moc/e BIUIIEM Ha
HuX OykBel SH Takum anropuTmMom, 9TOOBI OHU MOXOAM/IN HA HAOJIIOIAEMYIO
kapty Planck. /Ing ynpomenuns, cnadasa mpejiaraercd mucarb SH B Tom ke
MeCTe M TOr0 XK€ pasMepa. ITH KapThl HA30BEM CHI'HAJBHBIMEA KapTaMH.

e llcnonb3ys OJHY W3 Ppeajn3aluil cBepTOYHO#N HeffpoHHON ceTn Ha cdepe
(arXiv:1810.12186 mam arXiv:1902.04083)), pazpaborarh aJropuT™ Kiaccudu-
KaIlu, onpeessamonuii mpucyrcrsue Haanucu SH. Ha Boixoze weitponnoit cetn
Oy/er BeJUYMHA (v, XapaKTepHu3yolias HACKOJIbKO YBEPEHHO HAeHTU(MHUIHPY-
erca naanucts 'SH’.

e HarpenupoBaTh ceTb Ha CUTHAJIBHBIX U (DOHOBBIX KapTax. [IpoanajinsupoBars
TUM MeTO0M OOJIBIIIOe KOJUIECTBO CAYIANHBIX KAPT U BBIYUCIHTD JOJTO CITY-
JaeB, B KOTOPBIX «v BbIme, 4eM B Kapte Planck. Takum obpazom Oyaer ycra-
HOBJIEHA BEPOSITHOCTD CIYYARHOTO MOSBICHUS TAKONH HAIMUCH.

7. Ilpedcrazarue noz2odv. 6 denv aK3amena

Ucnonb3yst panubie 0 moroje 3a 7 JHeil 1epel| 9K3aMEeHOM (3a4€TOM), HCKJII09asi
caM JIleHb 3K3aMeHa, IpeIcKa3aTh TEMIIEpPaTypy, CIIy BeTpa W BJaKHOCTH B 15:00
B J€Hb 3K3aMeHa/Saqua. ,ZLJIH TPEHUPOBKU UCIIOJb30BaTh apXWUBHLIC JaHHBLIEC Me-
TeocTaHuu http://goo.gl/WgzQ4D. Vcnosb3ysa ancamMOJeBble METONBI, TO €CThb
CpaBHUBasi MpeJICKa3aHue DOJIBIIONO YUCIa MoJeTeil (HApUMep, ¢ HOMOIIBIO CJIOS
dropout), OIeHUTH HHTEPBAJ JOCTOBEPHOCTH MPEICKA3AHHUSL.

8. Pacnosnasarnue u306pa9+cenuﬁ C NOMOULBIO CEEPTNOYHDBLT cemetl

OanHE W3 KOHKYDPCOB Ha MHOMyJIsgpHOM mopraie Data Science kaggle, 6b11 mocs-
MeH 3ajlavde paclo3HaBaHWs W300parkeHW rajakTuk https://www.kaggle.com/
c/galaxy-zoo-the-galaxy-challenge

B kadecTBe TpeHMPOBOUHBIX JAHHBIX IIPEIIAraJoCh UCIOJIB30BAThL Oosee 60 ThIC
IBETHBIX CHUMKOB 424x424, nnst KjaccuUKAIUU KOTOPBIX MPHBJIEKAJIHCH BOJIOH-
Tephl. 3ajadeil aaropuTMa OBLIO TMPeacKa3aTh, KaK JIOAH KJIACCHMUITUDPYIOT U300-
paxkenusd. [lo ycioBusgm Konkypcos kaggle nmobepuresib nyOJuKyeT ONUCAHUE aJIro-
putrMma. [logpobHoe onucanue JIydnero pelreHus 3Toi 3a1a49u MPUBEICHO Ha CJIeIy-
IONUX Pecypcax:

e http://benanne.github.i0/2014/04/05/galaxy-zoo.html
e https://github.com/benanne/kaggle-galaxies/blob/master/doc/
documentation.pdf
Peaiin3oBarh cOOCTBEHHBINH aJTOPUTM PeIIeHUs 3a/[a9d U OIEHUTH ero 3MPeKTuB-
HOCTb 10 IPUBEJIEHHOMY KPHUTEPHIO:

https://www.kaggle.com/c/galaxy-zoo-the-galaxy-challenge#evaluation

9. Asmoxoduposwur napamempos Planck

[TocTponTh aBTOKOAUPOBIINKUK: HEIPOHHYIO CETh, YUCJ0 BLIXOJHBIX HEHPOHOB KOTO-
po#l coBmaJaeT ¢ YMCJOM BXOJHBIX W TPEBBINTAECT YUCJIO HEHPOHOB HA OJHOM M3
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10.

IPOMEZKYTOUYHBIX cJoeB. [lociemnuilt cunraeTcd pe3yabTaTOM ABTOKOAMPOBIIUKA.
TpernpoBKa aBTOKOAWPOBIIUKA MPOU3BOAUTCA ¢ (DYHKIMEH MeHbI, UMEIOIIeil MH-
HUMYM TIPU TOMAPHOM COBIIQJIEHUN BLIXOJHBIX CUTHAJIOB ¢ BXOTHBIMU. Vcmomb3ys
JlaHHble MapKoBcKux nernovyek Planck, onucanubie B yejoBuu 3aja4un 4.1 mocTpouTh
aBTOKO/IMPOBIIHUK JIJId apaMeTpoB BceseHHbIX Planck.

a) MCCJIEeI0BATH TOYHOCTH ABTOKOAMPOBKH B 3aBHCHMOCTH OT 9YHCJA HEHPOHOB B
CKPBITOM CJIOE;

6) MOCTPOUTH AJITOPUTM Perpeccuu jiis oreHku dbyHKIMU npasjomnoaobust Planck
Ha Oa3e HeHpoHHOI ceTu, BXOAHOU HHOPMAIMEH JIsT KOTOPOM SIBJISIETCS pe-
3yJILTAT aBTOKOIUPOBIINKA;

B) CPaBHUTH TOYHOCTH NPU (DHKCHPOBAHHOM BpEMeHH OOYUeHHs C Pe3yJbTaTOM
HEHPOHHOI ceTn 0€3 MCIOJIH30BaHUSA ABTOKOIMPOBIIIKA.

Onpe&e,/LeHue muna ucCmovYHuUKra 2aGMMa-USAYUEHUA

3FGL (LAT 4-year Point Source Catalog) — Karajor HCTOYHHKOB TaMMa-
U3y YeHNs, 3aPerHCTPUPOBAHHBIX KOCMIYECKOi ramma-obcepBaropueit Fermi LAT.
Cpeau Takux UCTOYHHKOB €CTb BHEraJlaKTUYeCKUe U TaJlaKTHYeCKue UCTOYHUKH.
K BHeramakTWYeCKUM HCTOYHHKAM OTHOCATCH AKTHUBHBIE f7pa TAJAKTHK H HX
HOJKJIacC — OJsa3apel, Cpeau TAJTAKTUYECKHX OTJeIbHO OTMETHM IyJIbCAPHI.
HacTb raMMa-IyJbcapoB He H3/Iy4YaloT B raMMa-JHala3oHe, II03TOMY HUX Iy/Ibca-
UM MOYKHO HICHTH(MUINPOBATH TOJIBKO IO JAHHBIM TaMMa-TeraecKomos. llomex
HOJOOHBIX IyJIbCAIUIT — BBIYUCAUTEJNBHO TPYJIOEMKas 3ajada (CM., HAlpuMep,
arXiv:1111.0523). CoKHOCTH CBsI3aHA € TeM, YTO YACTOTA TYThCAITHHA H3MEeHSIeTCs
BO BPEMEHU, & YaCTOTa PerUCTPAINN raMMa-KBaHTOB OT MCTOYHHKA B MHJIJINOHBI
pa3 HMXKe 4YacTOThl myJjbcanuit. [ag onTuMusanuyu HCIOIb30BaHUA PeECcypcoB
pejjaraeTcs IPOBeCTH IpeIBapUTEIbHEIH 0TOOP 00BEeKTOB Ha OCHOBAHUH JTaHHBIX
o cuexkTpe oobekra 3FGL.

B aiine 3fgl_ full.dat, paszmemennomy mo ajpecy [ftp://cluster.inr.ac.
ru/pub/ML/3FGL/, comepxkurca mabopmarnusa o 3034 obbekrax 3FGL, 1010 wuz
KOTOPBIX HeuTeHTHhUIHPOBaHbl. B mepBoil KoaoHKe — uMst o0bekTa (00mmil st
Beex npedure “3FGL” onyien), Bo 2 U 3 KOJOHKAX IKBATOPUATIBHBIE KOODAUHATHI
(HpsiMoe BOCXOK/IEHHe W CKJIOHEHHe) B rpajycax. B kKosoHkax 4-6 — mapamMerphbr
9JUINIICA, OMHUCHIBAIONIETO ONMOKY H3MEpPEeHUsS MOJOKEHUs HCTOYHUKA, 7-28 ma-
paMeTpBbl cHeKTpa, 29 — umHjaekc mepeMeHHOCTH. B Kosonke 30 comepzKuTca Ko
tuna ucrounuka mwin NULL gns HengeHTHOUINPOBAHHBIX UCTOYHUKOB. Ko Tuma
ucrounuka npuauMaeTr 3HadeHus bll,BLL,bcu,BCU . fsrq,FSRQ nna 61azapoB u

3nadenus pst, PSR s myabcapos. Bosee mosHoe onucanme KOIOB MPUBEICHO B
Tabsume 6 B padore arXiv:1501.02003.

Bamada MOCBAIIEHA IOCTPOCHHUIO KJaccHdHKATOpa Ha OCHOBE HeHpOHHOI ce-
TH.

a) BblIeauTh W3 KaTagora HabOp W3BECTHBIX MYJILCAPOB H 0JIA3aPOB M CIyYaiiHO
pa3buTh ero Ha JABe YAaCTU: HADOD JJIsi TPEHUPOBKHU M HAOOP /I TECTHPOBAHUSI.

6) IMocrpouts anropurm Kiaaccudukamun. ONEHUTh TOYHOCTH KaaccuduKammm.

B) BeimonauTs kiraccudukanmio HengeHTrdunnpoBanubx o0bekToB 3FGL.
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11.

12.

13.

Fenepauzm UCKYCCMBEHHBIL 2AMMA-BCNAECKOB

KOJH/I"IGCTBO 3apPErucCTpupoBaHHbIX I'aMMa-BCILJICCKOB OI'DAHHUYCHO. MHOFI/IG 3a/Ja491
Tpebyior ucnoab3oBanug Moure-Kap/io nabopa ramma-BeIiieckos ¢ 60/bI0# cTa-
THCTUKOI. B paMKax TpajuIuoHHbIX aJrOPUTMOB, CO3/IaHue TaKoro Habopa mojipa-
3yMeBaeT YUCJICHHOE OIMUCAHUE MOIMYJISAIUH FaMMa-BCILIECKOB. 3ajada MOCBAIIEHA
AJTBTEPHATUBHOMY CIOCOOY co3aHust HabOpa TaMMa-BCIEJICKOB B PAMKAX METOI0-
JIOTHH TeHepaTHBHO-COCTsI3aTebHbIX ceTeil (GAN).

a) Paspaborarh apXUTeKTYpy IeHepaTopa, Ha BXOJe KOTOPOrO IMyM, a Ha BBIXOJE
— BEKTOD TAKOi Ke pa3sMepHOCTH, KaK W WHMOPMAIHs 0 TaMMa-BeIieckax (B
YCJIOBUSIX 3aja4n 3.2).

6) Pazpaborarh apxuTeKTypy JAMCKPHUMHHATODA, TPEHHPYEMOro (opMUpoBaTh HA
BBIXOZEe 1 JiUTst HACTOATUX MaHHBIX U () JJ1 CreHepuPOBAHHOTO HAOODA.

B) BBIMOTHATH HTEPAIMOHHYIO TPEHHPOBKY CBSA3KH I'€HEPATOP-AMCKPHMUIHATOP.

K/LGCCU&U%G/@U.H/ NEPEMEHHDBLT 36¢e3d no KpUueviM baecka

OGLE-IIT - karajor KpuBbIX OJeCKA MEPEMEHHBIX 3B€37, B KOTOPBII BXOAUT OoJiee
400 000 mepeMeHHBIX 00DBEKTOB. KarK/blii OOBEKT OTHECEH K OJHOMY U3 8 THIIOB,
BK.IIoUaImuX B cebs nedpennn, RR JIupsl, 3se3anr Tuna leasrsr [Hluta u apyrue.

a) Ucmonn3ys  mammele  karagora  OGLE-III  (unTepakTuBHBI — BapH-
anT  http://ogledb.astrouw.edu.pl/~ogle/CVS/,  daitnoseiit  apxus
http://www.astrouw.edu.pl/ogle/ogle3/0III-CVS/) mocTpouTh  CBEp-
TOYHYIO HEIPOHHYIO CeTh JIJIsT KAacCu(UKAIUN 00bEKTOB 110 UX KPUBBIM 0J1€CKA.
Paznennts HAOOP JTaHHBIX HAa TPEHUPOBOYHBIE M TECTOBBIE, ONMEHUTH TOYHOCTH
paboTHl HEHPOHHOM ceTH.

6) AJbTepHATHBHBIN MOIX0 K KIACCH(MDUKAIMT IEPEMEHHBIX 3B€3/] COCTOUT B BbIJIe-
JIEHUH XapaKTePUCTUK KPUBBIX OJ1eCKa, TAKUX KaK CpeaHee 3HaYeHNe aMILIATYIbI
CUTHAJIa, MMepuoJi TOBTOPEHN, MaKCUMaJ/ibHash aMILIUTyaa u japyrue. Vcmnosb-
3yst oubamorexy FATS (arXiv:1506.00010, https://github.com/isadoranun/
FATS) mOJIyYuTh 3HAYEHUSI XAPAKTEPUCTUK KPUBBIX OJI€CKa IS TPEHHPOBOTHOTO
u Tecroporo Habopa u3 ganuabix OGLE-III. IlocTpouTh MOJHOCBA3HYIO HEHPOH-
HYIO CeTh, PEIIAoNyI0 3aa4y KJIACCUMUKAIINN TepeMeHHBIX 3Be3/I Ha OCHOBE
xapakrepuctuk FATS.

B) CpaBuuth 3bdeKTuBHOCT pabOThl CBEPTOYHON HEHPOHHON ceT ¢ 3hdeKTUB-
HOCTBIO PabOTHI CeTH, OCHOBaHHO Ha mpu3Hakax FATS.

Houck aHOMANDHBLT 20MMA-BCNACCKOS

a) Paspaborarh BapHAIMOHHBIA ABTOKOAMPOBIIUK, MPEOOPA3YIONHH MapamMeTpbl
raMMa-BCILIECKOB (B YCJIOBHSIX 3a7a49d 3.2) B BEKTOD CKPBITHIX MapaMeTpoB
MeHbIIlell pa3MepPHOCTH, TOTYNHAIONTUNCSI TayCCOBCKOMY PaCIpeleIeHuIO.

6) Beigeants 10 Hanbosee HEMOXO0KUX Ha JPYTHE TaMMa-BCIIECKOB, BEIOPAB 00beK-
ThHI C HaI/I6OJIb]lH/IM OTKJIOHEHHEM OT IEeHTPa B CKPbITOM IIPOCTPAaHCTBE. HaCKOJIb—
KO BEPOSITHBI TaKNe OTKJIOHEHHS ¢ TOYKH 3PEHHUs TayCCOBCKOI'O PACIPEIeICeHNS.

B) Kakwne dusmyaeckne napaMeTpbl BbIIEJEHHBIX 00HEKTOB AaHOMAJBHBI !
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