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Pusuuecrozo paryromema MI'Y, eecna 2017.

1. Onmumusaryus nocmpoenus depesa pewerutd memodom Morwme-Kapao maprosckux
uenet

Jlna ontumanbHON KjaaccuduKanuu TpedyeTcs MoCTpoeHue JepeBO pPerieHuit ¢ Mu-
HUMAaJIbHOM HTponueit. [Ipamoit moaxox K 3Toil 3ajade mojapasyMmeBaeT mnepedbop
BCeX BApHAHTOB pa3bueHus mepea. Yncio BapmaHTOB pa3OueHUs Mg 1 mapaMeT-
pPOB u jiepeBa riyOunbl k B npocreiiniem ciydae 6€3 HOBTPEHU TapaMeTpoB, PABHO
ancay pasmentenuit A¥. TpymoemkocTs mepeGopa 3KCIOHEHTHAIBHO PACTET C yBe-
JITYCHUEM YHUCJIA TapaMeTpPoOB U TUIyOUHBI JI€peBa.

(a) ITycrp pasbueHue 3a1aeTCs YHOPSIOYeHHBIM HaOOpoM k mapamerpos. Ompee-
JINTH OIEPAINIO IeMEeHTAPHOIO IIAara, IepeBOIsINero OT OTHOrO pa3bHeHus K
Ipyromy. Peanrm3oBaTh aJaropuT™M ONTHME3AINUN pa3dMeHns MeTomaoM Monte-
KapJuio mapkoBckux neneii (asroputm Merpomosuca).

(b) O6061UTH AITOPUTM Ha CJIy4ail JEPEBbEB € BO3MOKHBIM OBTOPOM I1ADAMETPOB
pa3bumeHns.

(c) O6OOIUTH AATOPUTM Ha CJIydail JepeBbeB, B KOTOPHIX DAa3OHeHHs B JIEBOH W
npaBoil BeTBAX He 00643aTe/IbHO COBIAJIAIOT.

2. Hpeﬁc%asaﬁue YWUCAA COAHEYHBLT NATNEH

Ha caiite Koposesckoit obcepBaropun benbruu http://www.sidc.be/silso/
datafiles pasMelneHbl HCTOPUYECKHE JaHHbIE 0 Yuce naTed Ha CoJiHie ¢ 1 saBaps
1818 roma nmo HactTosiee BpeMs. 3BecTHO, YTO COIHEYHAsA aKTUBHOCTDH IUKJIMIHA
¢ nepuoiom okojio 11 jier. Kpome Toro, B cOJIHEYHO aKTUBHOCTH CYLIECTBYIOT 3a-
KOHOMEPHOCTH Ha, OOJIBITUX M MEHBITUX BpeMeHHbIX MacinTabax. Takum obpazom
pejicKa3aHne YUCIa MATeH Ha CJAeYIONNi JTeHb MOXKeT ONNpaThCd Ha JaHHBIE 33
22 mpoIIeIIINX I'oja, To ecTh Ha 6osee, yem 8000 uzBecTHbIX 3HaYenuii. [loctpourn
CBEPTOYHYIO HEHPOHHYIO CeTh, PEMIAIONYI0 JTaHHYIO 3a71a9Yy.

3. bycmunz welpornunr cemet

[Tpumennth anropurm Gyctunra (AdaBoost) kK kiaaccuduKaTopy, TOCTPOEHHOMY Ha
Gase HeHPOHHOI ceTu (MHOrOCJIOHOTO epcenTpora). CpaBHATH TOYHOCTH KJIACCH-
durammm 06bekToB 3FGL ¢ 6ycTtunroMm u 6e3 OycTuHTa

4. Cocmas Kocmudeckus ./Ly%eﬁ YAvTNPpasviCoOvuIT 3Hep2u1i

DxcmnepumenT Telescope Array permcrpupyer IMIIPOKHE aTMOChEpHbIe JIUBHHU, BbI-
3BaHHBIE KOCMUYECKUMH JyIaMH YJIbTPaBBICOKMX 3dHepruii. Ilpemamomaraercs, 9To
MepBUYHBIE YaCTUIH — TMPOTOHBI WU S/Ipa XUMUYIECKNX 3JeMeHTOB.

s KayK7a0ro coObITHS B Pe3yIbTaTe PEKOHCTPYKIMHU ONpeesiorTcs 15 HabIo-
saembix napamerpos. [lo ajpecy ftp://cluster.inr.ac.ru/pub/ML/TASD/ pa3s-
Mmerrerbl pe3ysbrarel Mourte-Kapsio momenupoBanus sxcuepumenta g [TTAJ,
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BBI3BAHHBIX IIEPBUYHBIMHU IIPOTOHAMH p.dat, anpamu reaus he.dat, a3o0-
Ta n.dat u xeneza fe.dat. Kpome TOro, pasmMemeHnbl TpH HEH3BECTHBIX CMe-
cu unknownl.dat, unknown?2.dat, unknowns.dat. 13BecTHO, YTO B IEpBOM HEU3BECT-
HOM HaDOpe MPHCYTCTBYIOT TOJBKO IHPOTOHBI U YKEJ€30.

Onpeg:LeJme COCTaB IMePBUYHBIX YaCTHUIL B Ka2K/IOM U3 TpEX HEU3BECTHbIX Ha60pOB.

5. HCEyCCTﬂG@HH%LfZ unmeanexm 6 nouckaxr nodnucu Cmusena Xoxurneza

WzBectno, uyro Ha Kapre Planck Bugast nnunuasnt “SH”. [esb 3amaqu B TOM, YTOOBI
YCTAHOBUTH HACKOJBKO YAaCTO MOJOOHBIE MOMMKCH MOSBJISAIOTCS HA KapTaX PeIHK-
TOBOT'O U3JIy4eHUsi B pe3y/brare ciaydaiiubix duykryanmii. s 3T1oro, B mepByio
o4depelb, H606XOZLI/IMO Hay4IUTBCA O6”beKTI/IBHO OoIpeJaedTb eCThb UJIN HET Ha KapTe
TakKas HAAIMHCh. JTO IPeIIaraeTcs ¢AeaTh CHIaMi HCKYCCTBEHHOTO MHTEJLIEKTA.

e [loaroroska TpenupoBounoro nabopa. Cremepupyem 1000 caydailHbIX KapT pe-
JIMKTOBOTO U3JIydeHus. byaeM cunrarh, 4To Ha HUX Haanucu SH, Kax nmpaBuio,
et u HazoBeM ux (ouosbiMu kapramu. Crenepupyem japyrue 1000 kapT u mo-
cje BouieM Ha HuX OyKBbI SH TakuM ajaropuTMom, 9TOOBI OHE TTOXOIWIN HA
nabogaemyo kapty Planck. s ympoienns, cHadasia npejaraercs mucaTh
SH B TOoM :Ke MecTe U TOro Ke pazmepa. DTH KapThl HA30BEM CHUTHAJILHBIMU
KapTaMH.

e Paszpaborarh CBEpTOIHYIO HEHPOHHYIO ceTh Ha cdepe (HApUMEp, HCIOIb3Ys
cucremy mukcenusanun HEALPIX), omnpenejsionyo MpUCYTCTBAE HAIIUCH
SH. HarpenupoBarh ceTh Ha CHTHAJIbHBIX M (DOHOBBIX Kaprax. Jlajee, mpo-
AHAJM3UPOBATH STHM METOJOM OO0JIBIITOE KOJUYIECTBO CAyYailHBIX KapT W BhI-
YUCJUTD JIOJTIO CJIy4aeB, B KOTOPBIX JOCTOBEPHOCTD pacio3noBanus SH Boime,
geMm B Kapre Planck.

6. Ilpedcraszanue no2odv. 6 denv IK3aMENA

cnosnb3yst nanHble O MOroje 3a 7 JHEl Tepel 9K3aMeHOM (3a4eToM), UCKI0Yast
caM JIeHb 9K3aMeHa, MPeJIcKa3aTh TeMIepaTypy, CIIY BeTpa 1 BJaXXHOCTh B 15:00 B
JleHb 9K3aMeHa/3a4era. [{7g TPeHHPOBKH HCIIOAB30BATH APXUBHBIE JAHHBIE METEO-
crannuu http://goo.gl/WgzQ4D

7. Pacnosnasanue usobpasicenuti ¢ nomowplo ceepmounvx cemetl

Opun u3 KOHKYpPCOB Ha nomysspaoM moprajge Data Science kaggle, Obi1 nocssi-
IMIeH 3a7a4e PACIO3HABAHUA M300pazkeHWH rajakTuk https://www.kaggle.com/
c/galaxy-zoo-the-galaxy-challenge

B kadecTBe TPEHHMPOBOYHBIX JAHHBIX IIPEIIArajoch UCIOJAb30BaThL Oosee 60 Thic
IBETHBIX CHUMKOB 424x424, nng KjaccuUKAIUE KOTOPBIX HMPHBJIEKAJHCH BOJIOH-
Tepbl. 3ajadeil aaropuTMa ObLIO IpeJcKa3aTh, KaK JIOAH KJIACCUDUIUPYIOT U300-
paxkenus. Ilo ycnoBusM KoHkypcos kaggle mobenurenb nyOIuKyeT ONUCAHUE aJro-
purma. B manHOM ciydae moapoOHOE OmMCaHue JIydIiero perieHus MPUBEIeHO Ha
CJEJIYIONUX Pecypcax:

e http://benanne.github.io/2014/04/05/galaxy-zo00.html

e https://github.com/benanne/kaggle-galaxies/blob/master/doc/
documentation.pdf
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[Ipepnaraercs HaiiTu crocod yCOBEpPIIEHCTBOBATH AJITOPUTM € T€M YTOOBI MOy YUTH
0oJ1ee TOUHBIN Pe3y/IbTaT, HCXOJAd U3 MPUBEICHHOIO KPHTEPHUS:

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

Kaaccupurayua 2amma-6cnieckos

B macrosiiee BpeMs HET €IMHON MOJIE/N TPOUCXOXKICHUS TaMMa-BCILIECKOB. TeM He
MeHee, OBLIO 3aMeYeHO, YTO I'aMMa-BCILIECKH 110 CBOMM CBOMCTBAM JICJIATCS HA JIBE
TPYIIBL IO JAJATEIBHOCTH: KOPDOTKHAE FraMMa-BCILJIECKA U JJIUHHBIE TAMMA-BCILIECKH.
[Ipeamonaraercs, YTO BCIJIECKU STUX JIBYX TPYIIT UMEIOT Pa3Hyio npupoay. P as-
TOPOB HPUIILIKA K BBIBOJLY, YTO HAa CAMOM JIeJIe CYIIEeCTBYIOT He JIBe, & TP (DU3NYecKu
pa3auvYHbIe TPYIITIHL.

B macrosmeit 3a1a1e TpedyeTcs, UCHOJIb3YS BCe HAOJII0MaeMble TTapaMeTphbl raMMa-
BCILJIECKOB, OTIPEIEINTh YHCJIO KJIACCOB, JeJeHNe HA KOTOPBIE SIBJISETCS ONTUMAIb-
HpiM. Tak Kak npupoja sSBJICHHS HEU3BECTHA, HEOOXOJIUMO HCIIOJIb30BATH METOJIbI
oOyuenus: 6e3 yauTe/id JJisd TOMCKa KJIacTepoB, HanpuMmep, meton k-cpennux. lan-
Hble — IPOJOJZKHUTEIBHOCTH BCILIECKOB, HADJIOJAEMbIe IOTOKU M CIEKTPbl (Mjm
“nBeTa” — OTHOIIEHHs IOTOKOB B Pa3HBIX SHEPreTHUYECKUX JHana3oHax). Kiacre-
pPH30BaTh MOXKHO jlaHHbie TPEX KcnepumenToB — BATSE https://goo.gl/1pSSAS,
Swift https://goo.gl/hZmCzu, Fermi GBM https://goo.gl/uWIlIN, B KaxK10M
oosiee 1000 meTekTHPOBAHMIA.
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