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SpaceAlien

AHHOTALMSA
Haszeanue: SpaceAlien

Llenv pabomur: Pazpabotath cepBUC I HCCIEAOBAaHUS M TOWCKA pa3IMYHOU

uHbOpMaIUu.
Memoovl u mamepuanbi:

CepBepHasi 4acTh NpoeKkTa Oblla peasin3oBaHa Ha Python ¢ mnomomisio
dbperimBopka Django. ITons3oBaTtensckuii uaTepdeiic peannzoBan Ha HTML, CSS u
JavaScript. Mozenb HCKyCCTBEHHOTO MHTEJUIEKTa PEaln30BaHa Ha OCHOBE HEMPOHHBIX

ceteil ¢ mpuMeHenue apxurektypy Google BERT.
Pezynomamer:

[IpoekT HaxonuTCs Ha CTaIUU pa3pabOTKH, HO yKe ceiuac o0iamaer 6a30BbIM
dbyHKIIMoOHAIOM. Mojenb HCKYyCCTBEHHOro HHTeliekTa Ha ocHoBe BERT Obiia
oOydyeHa W MoOKa3zaja BBICOKYI) TOYHOCTb. APXHUTEKTypa MOJEIU TakXe IoKazala
BBICOKYIO 2(hpeKTUBHOCTh. Ha MaHHBI MOMEHT MOJIeJIb ClIOCOOHA KJTacCHU(UIIUPOBATH
8 kiaccoB. Peanu3oBan 0a30BbIN MMOJIB30BATEIBCKUI UHTEP(DENC U cepBepHas 4acThb
cepBHca ¢ ucmnoJib3oBanueM (ppeitmBopka Django. Ha caliTe peann3oBaHbl OCHOBHBIC

pasaesbl.
Ilepcnexmusul:

[Tnanupyercs 0OyYuTh MOJENh HMCKYCCTBEHHOTO HHTEIUIEKTa HAa HOBOM Habope
JTaHHBIX. Mojenb TMOJYyYUT BO3MOXKHOCTH JaBaTh ONpPENETCHUS CIoBaM U
MpEe0CTaBIATh pa3Hyto uHpopManui. byner nmpousBeneHa HACTPOilka aIrOPUTMOB
UIsi 00pabOTKM €CTeCTBEHHOTO s3blka. Takke OyaeT NpoJoJKeHa HacTpoka
napaMeTpoB mojienu. Kpome Toro, miuanupyercs nopadoTaTh au3aiiH cepuca. byner
peanu3oBaH pasnen “Jlekuun”’, KOTOPBIA OYAET COAEPkKATh JIEKIIMH HAIIETO BPEMEHU
U mpouwioro crojietus. I[lmaHupyercs peanu3oBaTh MOUCK Cpenau HHGPOPMAIINH,
MpeICTaBICHHOMN Ha caiiTe. bynet nopaboran pasznen “Crateu’”.
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BBenenue

Hayka urpaetr BakHYIO pOJb B pa3IMUHBIX acleKTax Hamied xu3Hu. OHa
OKa3bIBacT BIIMAHHUEC HA BCC CCI)CpBI KN3HU O6IH€CTBa, CHOCO6CTBy5I nux pa3BI/ITI/IIO 51
IIporpeccy. KpOMe TOI'O0, HayKa ,ZlaéT BO3MOYXHOCTh HAUTU OTBETHI Ha BOIIPOCHI HJIN
IyTH PELIEHUs aKTyaJIbHbIX Mpo0sieM. Ha OCHOBE Hay4HBIX 3HAHUN MOYKHO CTPOUTH
HOBBIC TCOpHHU, THIIOTC3bI WM CTABHTH 3KCIICPHUMCHTBLI, KOTOPBIC ITO3BOJIAT JIYYIIC

HN3YUYUTH HAll MUP.

TexHonorue, KoTOopas IO3BOJMT YIPOCTUTh pPabOTy ¢ HHpOpMaIuu, -
MCKYCCTBEHHBIM MHTEJUIEKT. JTO OJIHA U3 CAMBIX aKTyaJIbHbIX TEXHOJIOTUM HA TAHHBIN
MOMEHT. OH UCITOJIB3YETCS B Pa3IMUHBIX 00JACTAX: HAyKe, MEAUIIMHE, SKOHOMHUKE U
Tak jnanee. Ha maHHbI MOMEHT TEXHOJOTHUSI HCKYCCTBEHHOTO MHTEIJIEKTA HAXOIUTCS
Ha aKTUBHOM cTaauu pa3BuTvs. Kaxapii HOBBIN MPOEKT BHOCUT CBOM KOPPEKTUBBI U
WHHOBAIIUM B TEKYIIYIO TEXHOJIOTHUIO, YTO, B CBOKO OUYEPE/Ib, BEJET K CO3JJaHUIO HOBBIX
MPOAYKTOB W yCiyr. B Hamel cTpaHe MCKYCCTBEHHBIM HMHTEIUIEKTOM 3aHUMAIOTCS
HEOOJIBIIIOEC KOJHUYECTBO KOMITAHHMM, YTO OTKPBIBACT OOJIBIIME TEPCIICKTUBBI IS

IMPOJABHKCHHUA I[aHHOI>'I TCXHOJIOTHH.

1 AKTyaJbHOCTH padoThI

Hayxka B Hame Bpems cOaepKUT OrpOMHOE KOJIMYECTBO 3HAHUN, TO3TOMY BaXKHO
caenaTh €€ JOCTYITHOM I OOJIBIIIOT0 KOJMYecTBa JIroaeh. JJaHHBIN MPOEKT MOMOXKET
JOJIM HAWTH pa3InuHy0 HHPOPMALIHIO, TEKIHH U (OoTOorpaduu, KOTOPbIE CACIIAHbI C
IIOMOIIBIO CIIEMAJIBHON anmaparypbl. TakKe HaHHBIA CEPBUC ITOMOXKET YIYYIIUTh
B3aMMOCBSA3b MEXAY Hay4YHbIM COOOIIECTBOM M JIoAbMH. Kpome Toro, Kaxkibli

mena}omnﬁ CMOXCT N3Yy4YNTh HAYUHBIC JOCTHIKCHUA IIPOIIILIX CTOJICTHUH.

Taxke BaXHO TPUHUMATh BO BHHMaHHE, YTO KOJUYECTBO HWHOOpMAIUH,
KOTOpPYI0 HEo0X0auMo o0pabaThiBaTh, aHAIM3UPOBATh U CTPYKTYpPUPOBATH, B MUPE
MOCTOSIHHO yBeauuuBaeTcs. OJHUM W3 BO3MOXKHBIX PEIICHUN SBISICTCS TEXHOJIOTHS
MCKYCCTBEHHOTO WHTEJUIEKTa, KOTOpas CMOXKET PeIIuTh NaHHyio mpooiemy. Kpome
TOTO, UCKYCCTBEHHBIN MHTEJIEKT CMOXKET CAeNaTh nHPpopMaluto 0osee T0CTyImHON U

MOJIC3HOM JJIs1 OOJIBIIIOr0 YHCIIA JIIO,ZIGIZ. OH cMoOXeT YIOPOCTUTDL 3a1a4dy IIOHMCKa



OTBETOB HAa KOHKPETHBIE BOMPOCHI TMoJb30BaTens. Takke B xone pa3paboTKu
UCKYCCTBEHHOTO MHTEJIEKTa JaHHbIE OyAyT CHUCTEMAaTH3UPOBAHBI, YTO MO3BOJIUT

IIpomec COBCPIIATL PA3JIINYHBIC I[CﬁCTBHH C HUMMH.

2 llesin m 3aga4m padoThI
Llenv pabomwvr - pa3paboTaTh CEPBHUC MJIsS HWCCIACAOBAHHWS M TOWUCKA PAa3IUIHON

nHpopMaruu.
3aoauu pabomur:

OnpenenuTh apXUTEKTYPy CEpPBUCA;

Pa3paboTtaTh cepBepHYIO YacTh CEpBHUCA,;

Pazpaborarh BeO-TIpHIIOKEHHE /I B3aUMOJICUCTBUSA C MOJIB30BaTEIISIMU;
Pa3zpaboTaTh NpUHIIMUITBI XpAaHEHUS U 3aIUCH JTaHHBIX;

OnpenenuTs apXUTEKTYPY HCKYCCTBEHHOTO MHTEIIEKTA,

2 A o

HpOI/IBBCCTH O6Y‘I€HI/I€ N OIITUMHU3HUPOBAHUC MOJCIIN HCKYCCTBCHHOI'O

HHTCJIJICKTA.

3 DTanbl

3.1 IepBblii dTAN

Ortan njaaHupoBaHue, KOTopslid npoanuics ¢ 1 auBapst 2024 rona no 11 auBaps
2024 ropna, 3akimodalics B TOM, 4TO Oblla TpoJyMaHa KOHUeNuus cepBuca. U
oIpe/iesieHa apXUTEKTypa cepBuca. B kauecTBe (hpeiiMmBopka Ob11 BeIOpan Django [3],
TaK Kak OH OOJIamaeT psAaoM MPEUMYIIECTB, [0 CPaBHEHUIO C JIPYTUMH
(bperiMBOpKaMH: BBICOKAs MacIITabupyeMOCTb, 0€30I1aCHOCTh u

IMPOU3BOAUTCIIBHOCTD.

Jlanee, coznana 6a3zoBasi CTpyKTypa cepBuca Ha ocHoBe Django (Puc. 1). [Ipoekt
Obul pa3fenéH Ha JBa NPWIOXKCHHS: Main, KOTOpOe OTBEYaeT 3a OCHOBHOM
(GyHKIIMOHAN cepBHca, W al, OTBEUalollee 33 B3aUMOJICUCTBHE C HCKYCCTBCHHBIM
MHTEUIEKTOM. JTO OBUIO CHENaHO JUIsi TOro, 4TOOBbl YHNPOCTUTH pPa3pabOTKy U

IOAJEP/KKY MPOEKTa M CHENaTh NMPOEKT CTPYKTYPHUPOBAHHBIM. Takyke ONpeneacHBI



eI ¥ 33/1a49H, POU3BEIEH PACUET PECYPCOB, HEOOXOAUMBIX JJISI KOPPEKTHOU PabOTHhI

cepBuca.
SpaceAlien
== [ main R migrations ]
s
i
| uispy | | adminpy | . OcHOBHasi nanka
urls.py
= = .
anka
— . Mopgnanka
[ uispy ]
[ viewspy ] . daiinbi

Pucynok 1 — Cmpyxkmypa cepsuca

3.2 Bropoii atan

Ortarm pa3paboTka qu3aifHa, mpoanuBmmiics ¢ 12 sasaps 2024 roga o 18 saBaps
2024 rona, 3aKroyaics B IpOSKTHPOBAHUHU MOJB30BaTENIbCKOT0 HHTEpdeiica cepBuca.
[Ipomymana u co3gaHa KoHIenius wHTepdeiica. OmnpeneneHbl OCHOBHBIC IBETa
noJIb30BaTeNbckoro uHTEpdeiica (Puc. 2). Co3gan MakeT BU3YaabHON COCTABIISIONICH
cepBuca. [IpoexktupoBanue mpoucxoauiio B npuiiokenne Figma — sto rpaduyeckuii
pedakTop nJisi COBMECTHOIO MPOEKTUPOBAHUS CAWTOB, MPUIOKEHUH U JIPYrux
JI3alHEPCKUX TPOAYKTOB. [IpenMylecTBOM HCMOJb30BaHUS JAHHOTO pPEIaKTopa
ABJIIETCSI TO, YTO XpaHEHHe (aillioB MPOUCXOAUT B OOJAYHOM XPAHWIIMIIE - 3TO
MO3BOJISIET BECTU pa3pabOTKy C Pa3HbIX YCTPOWCTB 0€3 MpeaBapUTEIbHOIO

KONUpoBaHus (Haiiios.



Janee, cormacHo paHee CO3JaHHOMY MAaKeTy, ObUT HAallMCaH TOJIb30BaTeIbCKUI
unTepdetic c momorpto s3bika pazmetrku (HTML) u Tabnust cruneit (CSS). s Toro
4TOOBI YITYYIIUTh B3aUMOJICHCTBUE CO CTPAHMIICH U B3aUMO/ICHCTBOBATh C CEPBEPHOM
9acTh CepBHca, ObUT Mcronap30BaH JavaScript. Kpome toro, Ha 9TOM 3Tane Hayaics
cOOp JMaHHBIX /IS HMCKYCCTBEHHOTO HWHTeIUIeKTa Hu (oTtorpaduii KOCMHYECKHX

00BEKTOB 1 pa3aena “I'amepes”.

#1a73e8 rgba(199, 199, 204, 0.4)

#2217 #000000 #1C1C1E HIFFFff

Pucynok 2 — Ocroeénble ysema

3.3 Tpernii yTan

Ortan pa3paboTKu MCKYCCTBEHHOTO MHTEIUIEKTA, npoanuics ¢ 19 susaps 2024
rona 1o 16 despans 2024 roga. B kauecTBe OCHOBHI 7151 ICKYCCTBEHHOTO MHTEIIEKTA
ObLIa BHIOpaHa MOJEIbHAs apXUTEKTypa MalluMHHOro oOydenus BERT! [8, 11].
Jlannass mMojenb Oblla BBHIOpaHA MO HECKOJBKUM MPUYMHAM: BO-TIEPBBIX, JIaHHAS
MOJIeJIb 00J1aJa€T OTKPBITHIM UCXOHBIM KOJOM, YTO MO3BOJIUT MPOU3BOAUTH TOHKYIO
HACTPOWKY MOJEIM W KOHTPOJMPOBATH KaXIbId €€ 3JIEeMEHT, BO-BTOPbIX, BERT
JEMOHCTPUPYET O0Jie€ BBICOKYI0 TOYHOCTh MO CPABHEHUIO C JAPYTUMH MOJEIISIMH.
Kpome toro, BERT nmomoraer o6pabarbiBaTh sI3bIKM UM MMOHUMATh KOHTEKCT. Takxke

OBLJIO MPOM3BEICHO ONTUMHU3UPOBaHUE U JopadoTka apxutekTypbl BERT nis 3amaun

! BERT (Bidirectional Encoder Representations from Transformers) — s3bikoBass MoOjElb,
pazpabotanHass kommanueil (Google u OCHOBaHHas Ha AapXHUTEKType TpaHc(opMepos,
npeaHadHauyCHHas JIsd HpCIIOGy‘-IeHI/ISI A3BIKOBBIX Hpe,Z[CTaBHeHI/Iﬁ C HCJIbIO HUX MHOCICAYIOLICTO
IMPUMCHCHH B IIMPOKOM CIICKTPC 3a1a4 O6pa6OTKI/I €CTECCTBCHHOI'O sA3bIKA.



MHOTOKJIaccOBOM knaccudukanuu. OmnpeneiaeHsl OCHOBHBIE MapaMeTpbl MOJEINH,

MIPE/ICTABIICHHBIC HA PUCYHKE 3.

MapameTpbl Mopenb
Cnowu (Layers) 12
CkpbITble cnou (Hidden units) 768
Attention heads 12

Pucynok 3 — OcHosHbie napamempuvi MoOenu ucKycCmeeHHo20 UHMenn1eKma

Baxno otmeruth, uTO ObUIAa CO3/laHa ompenenéHHas JOruka o0paboTKu
NOCTYMAIOIIETO 3alpoca: OCHOBHON MOJEIBIO SIBISIETCS MOIU(BUIIMPOBAHHAS MOJEIb
BERT, kotopas, knaccudpuiupyeT nHGoOpMaIMio Ha 8 KIaccoB, aaiee, C MOMOIIBIO
aJITOPUTMOB  00pAaOOTKM €CTECTBEHHOI'O $3bIKA WJIM MOJENIEH HMCKYCCTBEHHOTO
WHTEJUIEKTa, KOTOpble Takke mocTpoeHsl Ha ocHoBe BERT, onpenensercs
JIOTIOJIHUTEbHAsT MHpOpPMAIUsL U3 3arpoca MOJIb30BaTelNsl, HallpUMep, ONpPEIeICHNe
ropojia, B KOTOPOM IOJIb30BaTENIb XOUET Y3HATh MOoroxy. Takum oOpa3oM, JaHHBIN
MOJIXO/1 TTO3BOJISIET MOCTENEHHO aHAJTU3UPOBATh IAHHBIE U J€JaTh aKIIEHT TOJIBKO Ha
HY’KHbIE€ TapaMeTpbl 3ampoca. [lpuHuuMn paboOThl HMCKYCCTBEHHOTO WHTEIIEKTa

IIPE/ICTaBIIEH HA PUCYHKeE 4.

BxogHon TekeT » [NpepobpaboTka TekcTa Pesynerar

|

TOKEeHW3au1a

template py

model config

LlaBnoHsl
B Basa gaHHblx

MO,D,eJ'Ib ——— GopmrpoBatne oTseTa

<> lNperpamMma

Pucynox 4 — Ipunyun pabomul uckyccmeenno2o uHmeleKma



Jlanee, mpou3BefieHa MOATOTOBKA JAHHBIX Al OOy4YeHHUS HCKYCCTBEHHOTO
MHTEJJICKTA: JaHHbIE ObLIM Pa30UTHI HA TECTOBYIO U 00YYaIOIIyI0 BEIOOPKY (PUCYHKH
5-7). bonplioe KOJIMYECTBO TECTOBBIX JIaHHBIX OOYCJIaBIMBAETCA TEM, YTOOBI

KOPPEKTHO OLICHHUTH MOACIIb UCKYCCTBCHHOI'O MHTCIIJICKTA.

KonnyecTBo OaHHbIX B Haﬁopax
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Pucynox 5 — Konuuecmeo oannwvix

Konn4ecTBo AaHHbIX B TECTOBOM Haﬁope
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Pucynok 6 — Pacnpeodenenue mecmogvlx 0aHHbIX NO KIACCAM



KonnyecTBo gaHHbIX B obyyatolem Habope
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Pucynok 7 — Pacnpedenenue ooyuarowux 0aHHbIX HO KI1ACCAM

[Toce sToro ObUTO TIpoWM3BeAEHO OOYYECHHE MOJICTH Ha HadadbHOM Habope
JMaHHBIX ¢ ucnoias3oBarueM CPU? Intel Core 15-8300H @ 2.30 I'Tu. Tounocts Moenn
B 3aBUCUMOCTH OT J3MOXH OOyYEHHs TpeJCTaBlieHO Ha pucynke 8. TodHOCTh
OTIpEJICTICHUSI MCKYCCTBEHHBIM HWHTEIUICKTOM TPHUHAICKHOCTH K ONPEACIEHHOMY
KJIaCCy BXOJIHOTO 3ampoca npeacTaBieHo Ha pucyHke 9. [logpodnas undopmarius 06

O6y‘leHI/II/I MOJCIN UCKYCCTBECHHOT'O MHTCIIJICKTA NPEACTABJICHA B ITPHUJIOKCHUHU b.

2 Central processing unit (CPU) - LlenTpanbHIii poneccop

10



OﬁyHBH ne Mogenn MCKYCCTBEHHOIO MHTENNEKTa
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Pucynok 8 — Tounocms modenu 6 3agucumocmu om 3moxu 00yueHus

Knacc ToyHoCTb
weather 0.98
time 0.94
date 0.95
space_image 1.00
fact 0.98
joke 0.91
quote 1.00
currency 1.00

Pucynok 9 — Tounocms onpedenenus uckyccmeerHHvim
UHMELIEKMOM KIACca 6X00H020 mMeKcma

11



3.4 YeTBepThlii 3TAN

Otan pa3paboTka cepBepHOM yacTu cepBuca, npomiuics ¢ 17 ¢gespans 2024
rona mo 6 maprta 2024 roga. Hammucana cxema URL-anpecoB u o6paboTka 3ampocos.
Taxxe co3mana enuHas 0a3a JaHHBIX JJIS XPaHEHUS JAHHBIX, HEOOXOIMUMBIX ISt
paboThl cepBepa. g Beex m3o0pakeHmil Oblia cosmana komus B opmate WebP2,
Baxxno oTmMeTHTh, YTO TpU TMEPEXojie¢ Ha CTPaAHHILY, KOTOpas COACPXKUT IOIHYIO
uHpopmaiuio o dortorpaduu, 3arpykaercs OpuruHaibHas Bepcus doTtorpaduu 6e3
norepu kauectBa. Dopmar WebP Ob11 BBIOpaH 110 HECKOIBKUM ITPHYHUHAM: BO-TICPBBIX,
IpU TMPOCMOTpPE CHHCKAa BCEX JAOCTYMHBIX H300paXeHWl HE TpeOyeT BBICOKOE
KauecTBO, BO-BTOPBIX, MPH YMEHBIICHUH pa3Mepa H300paKEHHUS TOBBIIIACTCS
CKOPOCTB 3arpy3KH CTPaHHIbI, B-TPETHUX, 10 cpaBHenmio ¢ JPEG *popmarom, WebP
MPOJIEMOHCTPUPOBAT OOJIBIIYIO CTENEeHb CXKATUS MPU HUBKUX MOTEpAX KadecTBa
n3zo0pakenus. CpaBHeHue pasmepa usoOpaxkenuit B ¢opmarax WebP ¢ JPEG

npeacTanieHo Ha pucynke 10.

Paamep naobpaxeHWi B 3aBMCUMOCTK OT chopmara

16
14
12

10

Paamep, M6
= 3] =]

]

webp Jpeg
®opmat naobpaxeHnia

Pucynok 10 — Cpasgnenue pazmepog ecex uzoopasicenutl 6 popmame
WebP u JPEG

3 WebP — dopmat cxatuss m300pakeHHI Kak ¢ MOTEpPsIMH, TaK U 0e3 MOTepb, MPEUIOKCHHBIH
kommanueit Google B 2010 roxay.

4+ JPEG (Joint Photographic Experts Group) — oauH W3 MOMYJSAPHBIX PACTPOBBIX TpauUecKUX
dbopmaToB, MpUMEHSIEMBIN 7151 XpaHeHus pororpaduii 1 mo0OHBIX UM H300paKEHUH.

12



B kadectBe 6a3bl ObuTa BEIOpaHa 0a3a ganHbix Sqlite3 [10], Tak kak cepBuC HE
oOnamaer OONBIIUM KOJMYECTBO JAHHBIX WU HE Tpedyercs Oonblias CKOPOCTh

o0Opabotku 3ampocoB. Kpome Ttoro, Sqlite3 He TpeOyeT OTHETbHOTO CEpBEPHOTO

django.db.models.utils.AltersData django.db.models.utils.AltersData

¢

1 1

1 1
django.db.models.base.Model django.db.models.base.Model

, *
A\ 1 1 1

i o h 1( ﬂ

main.models.Articles main.models.Gallery ai.models.Quotes ai.models.Jokes ai.models.Facts

Pucynox 11 — Apxumexmypa 6a3zvl Pucynox 12 — Apxumexmypa 6a3vl
OaHHBIX 6 npunodcenuy “main” OaHHBIX 6 npunodcenuy “ai”

mponecca, 410 IIO3BOJIUT COKOHOMHTL BpPCMA Ha H&CTpOﬁKY 0a3ml JaHHBIX. HHH
OIMMCaHUA CTPYKTYPbI Ta6HI/II_[ B 0aze JaHHBIX UCIIOJB30BAJIMCh CTAHAAPTHLIC PECYPCHI

Django.

Kpome Toro, mpousBeneHa HACTpOilka OCHOBHBIX IMapamMeTpoB IpoekTa. B
YaCTHOCTH, ObUIa HAcTpoeHa KpunTorpaduueckas NOANUCH [UIsI TOTO, YTO
OoOHapyXHBaTh JI000€ BMEIIATENILCTBO B IEpeAaBacMble JaHHBIE U 3alIUTHTh OT
MOJ/IJICTIKU JaHHBIC, XPAHAIIUEC B CKPBITHIX MOJsIX (hopmbl. Takke Oblia pazpadoTana
nporpamma Jyisi Co3gaHus adJIOHOB U MOCIeAYIoEero KoHBepTupoBanus ux B HTML

KO/JI.

4 Ucnosb3yeMble OMOJIMOTEKH
g peanm3aumu CEpBEpPHOM YACTH CEPBUCA U MOJEINA HCKYCCTBEHHOTO
UHTEJUIEKTa UCIOIb30BaTNCh OnbaroTeku Python. OcHOBHBIE M3 HUX MPEICTaBICHBI

B Ta0nuie 1.

Tabnuna 1 — OcHOBHBIE HCITOB3YyeMbI OnbIHoTeku Python

Hassanue 0u01H0TEKH Bepcus Onucanue

Requests [13] 2.31.0 HTTP-knuentckas OubnmoTeka  is

13



s3bIKa porpammupoBanus Python.

NumPy [7]

1.26.3

CDYHI[aMCHTaJ'ILHBIﬁ IMaKCT AJIA HAYYHBIX

BBIYMCJICHUN Ha s13bIke Python.

sklearn [2]

1.4.0

Python-onbnmoTeka il  MaIIWHHOTO

o0yueHus

Django [3]

5.01

@pelMBOpK i1 BEO-TIPUIIOKEHUN Ha

s3pike Python

Pandas [1]

2.2.0

bubnmuorexka B Python mns pabotel ¢

JaHHBIMH.

TensorFlow [5]

2.15.0

OpeiiMBOpK 7151 TITyOOKOr0 MaIIMHHOTO

o0yueHus

Transformers [12]

4.36.2

Transformers mnpegocraBiasier APl s
OBICTPON 3arpy3kd U HCHOJIb30BaHUS
peBapUTENIbHO OOYYEHHBIX MOJIENEH,
KOTOPBIE HaxOJsTCs Ha caire

huggingface.co

PyTorch [6]

2.1.2+cpu

OpeiiMBOPK MAIIMHHOTO O0Yy4YeHUs s
a3bika Python ¢ OTKpBITBIM HMCXOJIHBIM

KOJIOM, CO3JaHHBIM Ha 0a3ze Torch.

Spacy [9]

3.7.2

bubmmoreka JUISL IIPOABUHYTOTO
€CTECTBEHHOTO $3bIKa, HANMCAaHHAs Ha
A3pIKax MporpammupoBanusi Python u

Cython.

Sqlite3 [10]

2.6.0

DB-API 2.0 unrepdeiic ans SQLite 6a3

TAHHBIX.

14




5 Pe3yabTarsl

Ha nanHblif MOMEHT MPOEKT HAXOJUTCA HA aKTUBHOM CTaauu pa3pabOTKH, HO
yKe ceiyac o6sagaer 0a30BbIM (HYHKIIMOHATIOM, KOTOPBI MO3BOJISET MOJIB30BATEIIO
B3aUMOJIEUCTBOBATh ¢ cepBUcOM. KpoMe TOoro, Mojiesnb HCKYCCTBEHHOIO MHTEIIIEKTa
Ha ocHoBe BERT 0b11a 00ydeHa 1 nmokaszasia BRICOKYIO TOYHOCTh Ha NEPBOHAYAIBHOM
HaOope JaHHBIX. APXUTEKTypa MOJEIHU TaKXKe IMoKazala BBICOKYIO 3(P(HEKTUBHOCTD.
Ha nmaHHBIE MOMEHT MoOJenb CrmocoOHa KiaccudummpoBath 8 KiaccoB. Takke
peann3oBaH 0a30BbIN MOJIb30BATENILCKUN MHTEp(dENC U cepBepHasi 4acTh CEpBHUCA C
ucrnojas3oBaHueM (QpeitmBopka Django. Ha caiite peanusoBan paznen “l'anepes’,
rJaBHas CTpaHuna W paszaen “Yar” mis B3aUMOACHCTBUSA C HMCKYCCTBEHHBIM
unTeuiekToM. CoOpana HavaabHasi KOJUIEKIUS M300paKeHUH ¢ MoTHON nH(opMaten

115 pazaena “T"anepest”. 300pakeHus CTpaHUIL] CAUT MOKHO HAWTU B MPUIIOKEHUHU A.

6 JxoHOMHUYECKHE PACUHETHI

Tabnuia 2 — DKOHOMUYECKHE PACUEThI

Ne Ha3Banmue CroumocTts, pyoJeit

1. | O6naynas cpena pa3paboTKu 1500

2. | Iloxymnka JOMEHHOTO UMEHH 800
UTOIo 2300

7 TlepcrieKTUBBI

B Onwmxaitimee BpeMs IUTAHHPYETCS OOYYUTh MOJENIb HCKYCCTBEHHOTO
WHTEJUICKTa Ha HOBOM Ha0Ope JaHHBIX, KOTOpHIM Oynmer comepkaTh OoJibIe
pa3HoOOpa3HoW WHEGOPMAIIMKM W YBEIWYUT KOJWYECTBO JOCTYITHBIX KIJIACCOB IS
kiaccudukanmu. Mojenab MOayduT BO3MOXKHOCTH JIaBaTh OMPENETICHUS CIOBaM U
MIPEIOCTABIIATh Pa3HYI0 HHPOPMAIIHIO, HAIIPUMEP, O )KHBOTHOM WJIH O IUIaHeTe. bymer
MPOU3BEICHA HACTPONKa aIrOPUTMOB JIJii OOPAOOTKU €CTECTBEHHOTO SI3bIKA, YTOOBI
MOBBICUTHh MX 3(PdexkTuBHOCTh. Taxke OyJeT MmpoJo/DKeHAa HACTPOMKa MapameTpoB

MOJIEJIN.
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B uwactHOCTH, XOYeTCSs OTMETHTh, UYTO IUIAHUPYETCS M0padoTaTh aU3aNH
cepBHca, 4TOOBI MOJB30BATEIbCKUN HHTEpPEc KOPPEKTHO OTOOpakajcs Ha BCeX
BUJIaX YCTPOMCTB M OBLI YI0OCH B HCIOJB30BaHWU. Bynymmil nu3aiiH Ti1aBHOM

CTpaHUIbl CEPpBUCA ITPCACTABIICH HA PUCYHKCE.

Taxxke Oymer peanmm3oBaH pasmen “JIeknuu’, KOTOpBIA OymeT coaepkaTh
JIEKIIMM HAIIeTO BPEMEHU U MPOIUIOTO CTOJIETHs, W jJopaboraH pasnen “CraTbu’”.

[Inanupyercst peann3oBaTh NOUCK Cpeu UH(POPMAIIUK, TPEJICTABICHHOMN Ha caifTe.

Space/\lien Q  Bseaw HassaHue

------

OTKpoi ans ceba HoBoe.

doTtorpadum

HassaHue HassaHue Haspanue

AsTop: Name AsTop: Name AsTop: Name

Pucynok 13 — Hoegwitl dusaiin enasroii cmparuybl cepsuca
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Mpuiaoxenue A. 300paxxeHue mojab30BaTeibCKOro uurepdeiica

SpaceAlien

MnytoH

Noppo6Hee

MonynsapHble cTaTbn

Pucynok 14 — I'nasnaa cmpanuya

SpaceAlien x SpaceAlien
@ TnasHan
B craren
B st

&) rancpes

MnyToH Semnsa

MNoapo6Hee Moapo6Hee

1TbW

Pucynoxk 15 — Menio caiima
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= SpaceAlien

MecTo Ans napkoeku Perseverance B0 Muccna HACA «tFOHOHa» 30HAMpytoLan pakeTa HACA M1: KpaBOBMAHAR TYMaHHOCTb.
Bpems COeaMHEHNS coTorpaduposana nosica 1 30HbI 3aNyCKAETCA B CTOPOHY ANSICKVHCKO.

CkonneHue ranakTuk Mepceii n3 YpaH, kakum ero ysugen Fny6okononbHoe n3o6paxeHue Xa66n Halwen TyMaHHOCTb
uz06paxeHus EBKINAA «Bosgxep-2» HACA Xa66na packpbiBaeT MHOXECTEO. «MecoyHbIe Yachl» BOKPYT...

Pucynox 16 — Cmpanuya “I'arepes”

SpaceAlien

Pucynok 17 — Cmpanuya npocmompa gpomoepaguu. Yacme 1

SpaceAlien

Curapa lNanaktuka M82

M82 v ranakTi

ka Curapa pko CBETUTCS B MHPPaKPaCHOM A1anasoHe U OTANYAeTCs aKTMBHOCTbIO 38e34006pasoBanus. Fanaktuka Curapa UCnbitbiBaeT
rpaBUTaLMOHHOE B3aMMOAEIACTBIE CO CBOMM ranakTMYecKiM coceqom M81, 4To NPUBOANT K Upe3BbIYAHO BLICOKOI CKOPOCTU 3B€34006Pa30BaHNA —
38e34006pa30BaHut0. BOKpyr LIEHTPa ranakTvki MoNoAbIe 38e34bl POXAAIOTCA B 10 pa3 6bICTpee, Yem BHYTPY BCeii Halwen ranakTukv Mneuxblii MyTe, 3nyyexne
1 3HEepreTUYecKue YacTULibl 3TUX HOBOPOXACHHBIX 3883/ MPOHIKAIOT B OKPYXalOLLWIA a3, B pesynbTaTe yero ranaktuueckuii BeTep CkMaeT A0CTaTouHO rasa,
uTO6bI 06pa30BaTh MUNNOHBI HOBbIX 3Be3/L. BbicoKas CKOPOCTb 38e34006pa30BaHA B 3TOI ranakTvike B KOHEYHOM UTOre CTaHeT CaMoOrPaHNUMBAIOLLIEACS.
Korpa 38e3006pa30BaHiie CTaHOBWTCA CVLLKOM aKTUBHbIM, OHO MOTNOLLAeT UM YHAUTOXAET MaTepua, HeobXoAnMbIi ANs 06pasoBaHUA HOBbIX 3Be34.
38e3/1006pa30BaHye 3aTeM YTUXHET, BEPOATHO, Yepe3 HeCkONbKO AeCATKOB MUNNMOHOB NieT. M82 6bina OTKpbITa BMECTe O CBOWMM coceaoM M81 HeMeLKuM
acTpoHomoMm MoraHHom SnepTom Boge B 1774 rogy. PacnonoxeHHas Ha paccToaHUM 12 MUINMOHOB CBETOBbLIX /16T OT 3eM/n B Co3Be3aun bonbluoii Megseavup!,
M82 nmeeT BUAVMYIO 3BE3AHYI0 BRNINUMHY 8,

V1 nyulwe Bcero HabnaaeTcs B anpene. XoTs B 6UHOKb OH BUAEH Kak NATHO CBETa B TOM Xe MoNe 3PeHNs, 4To U
M81, ana paspelueHns apa ranakTyiki Heob6xoarMbl 6onee KpynHble Teneckonsl. 3To noTpsacatoLee nsobpaxeHne M82, nonyyeHHoe Teneckonom Xaéén, 6b110
nony4eHo € NCNoNb30BaHNeM HaboASHUI Ha PasHbIX AMHaX BONH. KpacHbI UBET Ha M306paxeHun NpeacTasnseT co6oi BOAOPOA M MHPPaKPaCcHBbIA CBET, YTO
YKa3blBaeT Ha aKTWBHOCTb 38e3006pa3oBaHms. CUHWIA 1 3eN1EHOBATO-XeNTbIA LBeTa NPEACTABNAIT BUAVNMBIE A/IMHBI BONH CBETa. JONONHUTENbHYIO
nHdopmaLmio 0 HabnloaeHNax Xab6na 3a M82 cm..hubblesite.org/contents/news-releases/2006/news-2006-14.html
www.spacetelescope.org/images/potw1201a/hubblesite.org/contents/news-releases/ 2017/news-2017-42.htmlhubblesite.org/contents/news-releases/2008/news-
2008-02.html

AsTopebl: HACA, EKA 1 I'pynna Hacneaua Xa66na (STScl/AURA). BnarogapHoctu: k. Fannaxep (YHueepcuteT BuckoHcuHa), M. MayHTuH (STScl) v N. Nakcan
(HauroHanbHbIA HayuHbIA GoHA).

Pucynox 18 — Cmpanuya npocmompa gpomoepaghuu. 4acmo 2
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SpaceAlien
3anpoc
Moxellb, NoxanyiicTa, pacckasaTe UuTaTy! Cnacubo!
Oteet

«YYEHLIN AONKEH BbITL YENOBEKOM, KOTOPLIA CTPEMUTCH BLICIYLWATE N0608 NPesnonoXeHue...»

Marikn ®apageit

( HaneuataiiTe UTo-HUBYAL 1 B>

Pucynok 19 — Cmpanuya ons 3aumooeiicmeausi ¢ UCKyCCmeeHHbiM UHMEILIeKMOM
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Hpuaoxenue b. Ilogpodnass uudpopmanus 00 00yueHUN MOaeH

HCKYCCTBCHHOI'O HHTEC/IJICKTA

Epoch 1/3

Validation Accuracy: 0.9770

precision recall fl-score  support

0 1.00 0.99 1.00 500

1 0.95 0.90 0.92 287

2 0.90 0.95 0.93 286

3 0.99 1.00 0.99 212

4 0.94 0.97 0.95 75

5 0.99 0.98 0.99 311

6 1.00 0.99 1.00 224

7 1.00 1.00 1.00 500

accuracy 0.98 2395

macro avg 0.97 0.97 0.97 2395

weighted avg 0.98 0.98 0.98 2395

Epoch 2/3

Validation Accuracy: 0.9762

precision recall fl-score support

0 0.97 1.00 0.98 500

1 0.96 0.90 0.93 287

2 0.96 0.96 0.96 286

3 1.00 1.00 1.00 212

4 0.84 0.99 0.91 75

5 0.99 0.96 0.97 311

6 1.00 0.99 1.00 224

7 1.00 1.00 1.00 500

accuracy 0.98 2395
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macro avg

weighted avg

Epoch 3/3

Validation Accuracy: 0.9770

N oo i A WN RO

accuracy
macro avg

weighted avg

Q.
Q.

96
98

precision

P P ®O ®© B O O ©

.98
.94
.95
.00
.91
.98
.00
.00

.97
.98

Q.
Q.

97
98

recall

P, ® ©&© ®&©& B & & B

.00
.91
.94
.00
.97
.98
.99
.00

.97
.98

0.97
0.98

fl-score
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0.99
.92
.95
.00
.94
.98
.00
.00

P, P, OO ®©O B O O

2395
2395

support

500
287
286
212

75
311
224
500

2395
2395
2395



