MynununanbpHbIi 3Tan Beepoccuiickoi oIMMIuabl A1 MKOJIBHUKOB /-8 KIIacChl
NHO®OPMATUKA U UKT
MPOPNIb «<MCKYCCTBEHHBIY MHTEJIJIEKT)»
120 munyT
3amanusi  BhIcTaBiIeHsl Ha 1uiatrpopmy SAngexc Konrect, HacTpoeHa
aBTOMAaTHYECKas MPOBEPKA 3aJIaHHi, CChLIKA:

https://contest.yandex.ru/contest/85709/enter/?retPage=standings

TpeOyeTcsi 00s3aTeMbHBIM JOCTYN K SIHACKC JUCKY B MECT€ IIPOBEICHUS
OJIUMITHA/TBI.

O6m1as cymma 6anmos: 100.

Jlnst  BBIMOJHEHWS  3aJaHUid 1O  MPOTPAMMUPOBAHUIO  PEKOMEHJYyETCs
UCIIOJIB30BaTh CJEAYyIONIUe sA3bIKM TporpammupoBanus: C++, Python, Java, Pascal,
C#.

TpeOyeTcsi orpaHuunuTh B Opay3epax BBIXOJ Ha JPYTHUE CAUTHI U PECYPCHI IS
OOy4JaroImuMxcss MPU TMPOXOXKACHUM OJMMIHAABL. PaspereH IOoCTym TOJIBKO Ha

matpopmy Annekc.Konrect u SAnaexc-auck.

3agava 1. Mognenb-kiaccudukaTop caenana npeacka3aHue Ha BaJIUIAIIMOHHOM
BeIOOpKe. TlomynspHbIM crocoOoM cobpaTh mokaszareiau precision u recall B oxny
MeTpuKy siBisiercs F1.

JIns1 OLIEHKW KayecTBa MOJIEH, UCTOb3yiTe MeTpuky F1. B oTBere 3HaueHue
METPUKHU OKpYriauTe A0 4-X 3HaKoB mocie 3ansaToil. IIpu BBoje oTBeTa B KauecTBe
pazznenuTens 1eslol U IpOOHON YacTH YKaKUTE TOUKY.

y_true — ucTuHHBIE 3HAYEHUS y_pred — npeicka3zaHHbIC 3HAYCHHUS
y true |2 |1 O (O |2 41 |2 (O (O (1 |O (O |O (1 |O
y pred|12 (O |O 1 (O 1 |2 |1 |O (1 |O (1 |O (1 |O

Mertpuka F1 — 310 cpennee rapMoHHYecKoe MeTpuK precision u recall


https://contest.yandex.ru/contest/85709/enter/?retPage=standings

TP (true positive) - BepHO mpeCKa3aHHBIC MOJOKUTEIBHBIC 00BEKTHI

FP (false positive) - orpunaTennbHbie 00BEKTHI, OIMOOYHO MPEACKa3aHHBIC KaK
I0JIOKUTETbHBIC

TN (true negative) — BepHO IpeICKa3aHHBIC OTPHUIIATEIBHBIC OOBEKTHI

FN (false negative) — momokureabHble 00BEKTHI, OIIUOOYHO IMPEICKa3aHHBIC

KaK OTpHUIATCIIbHBIC

P 2 Precision = TP Recall = TP
1= 1 1 recision = W ecait = TP+—F]V

Recall + Precision

bamxaer: 10

3agaua 2. baitecoBckuil kitaccudukaTop criama

baitecoBckuii GuibTp cnama aHaIU3UpPYyeT MHUChbMa HAa HAJUYHE JBYX CIIOB:
«aKIus» M «BBIUTPHII. B crmame: P(«aknusy»|cnam)=0,8, P(«Bbrurpseimm|cram)=0,6.
B ne-cnmame: P(«akuus»|ae cmam)=0,1, P(«Bbmurpeimm|He cnam)=0,01 (BepTukampHas
gepTa «|» YMTACTCS KaK «ECIIny).

[Tpunuio HOBOE MUCHEMO, CoJieprKalliee 00a cloBa.

[Tpenmnonarast yCJIOBHYIO HE3aBHCHUMOCThH CJIOB NPU HAJIWYUM Kiacca (cram/He
criam), HalJInTe BEPOSITHOCTb, YTO 3TO MHUCbMO — CIIaM.

banabr: 12

3anava 3. Ciy4aitHblii J€C 1 ”HPOPMATUBHOCTD TPU3HAKOB
B «Cnyuaiitnom jecy» aisi BeIOOpa JydlIero MpU3HAKA MPH pa3OMEeHUU y3ia
CJIy4aitHO BBIOMpaeTCs MOJMHOXKECTBO M3 K mpu3HakoB u3 obmero yucia n. I[lycts

CymeCTBYET POBHO 3 «CHJILHBIX» ITPpHU3HaKa, KOTOPLIC NACATIbHO pasaCiIsaAOT JaHHBIC.



KakoBa BepOATHOCTb, UTO Cpellr CIydyailHO BBIOpAHHBIX K MPU3HAKOB OKaXETCS XOTS
OBl OJTUH W3 ITUX TpeX, ecu k=5, n=20?

(CnyyaitHplii Jlec — 93TO TOMYJISIPHBIA aJTOPUTM MAIIMHHOTO OOYYeHHS,
KOTOPBINA UCTHOJIB3yeTCs I 3a7a4 KiIacCU(PHUKauu (HampuMep, "OTHECTH peKiiamy K
3anpenéHHON WM JOMYCTUMOM") M perpeccud MO NPUHIMITY HCIOIb30BAHMUS
pPa3IMYHBIX BapUAHTOB CPABHEHMs / pelieHus (MpU3HAKOB) U BbIOOpa 001Iero. Y3ibl
— TPYIIBI JAaHHBIX JUISI aHaIU3a JIECOM, IMOCJE KaXXJA0ro pa3OMeHHs Ha MOATPYIIIbI
(ouepHHe y3ibl) B HUX OyayT Oojee 4McCTble JaHHbIE (B OJHOM y3J€ IOYTH BCA
peKiiaMa paspelieHa, B APyroM MOYTH BCs 3aIPEIeHa)).

Bbanaer: 13

3anaua 4. PazMeleHne TaHHBIX HA CepBeEpax

NU-cucteMy XOTAT OOYy4YuTh paclpelesTh 3agad [0 cepBepaM  JUIs
napajyiebHbIX BblUMCIEeHUU. [l cocTaBieHUs TepBoil oOywaromeid BbIOOPKU
HEO0OXOIMMO MPOCYUTATh BCE BO3MOKHBIC BAPUAHTHI pactpeeiacHus 10 u1eHTUIHbIX
3a/1a4 1o 4 pa3Iu4HbIM CEpPBEPaM.

a) CKOJBKMMH CHIOCOOaMU MOXXHO 3TO CHEJNaTh, €CIU KaXIbli CEepBEp MOMKET
MOJIYYHTH JIF000€ KOMMUecTBO 3a1ay (Bkitoyas 0)?

0) CKOJBKO CYIIIECTBYET CIOCOOOB, €CIM KaXKIbIil CepBep MOJDKEH MOJYyYHUTh
XOTs OBl OAHY 3a7a4y?

Bcenenctere uaeHTHYHOCTH 3374 JIJIsl TIEPBOM 00y4aroield BEIOOPKU BapUaHTHI
OTJIMYAIOTCS TOJBKO KOJIMYECTBOM 33a7a4 Ha TOM WJIM MHOM CEpBEpe, HapUMep, OJIUH
u3 BapuaHToB s myHkTa a) 10 — 0 — 0 — 0, T.e. Bce 3amauu momajaud Ha MEpBbIN
cepBep.

Bbanaer: 17

3anava 5. KanuGpoBka ceHCOpHOI ceTu



Bbr — pa3paboTunk B KOMaHA€ MO CO3JaHHI0 aBTOHOMHOro ropoja. Bam
HEOOXOJMMO 3alporpaMMHUPOBaTh MOJYJb KaTUOPOBKH IS CEHCOPHOW CETH.
Moayns momydaer 'celpoe" TOKazaHME JaTYMKa X M JOJDKEH BEpPHYTH
CKOPPEKTUPOBAHHOE 3HAYEHHE Y COIJIACHO 33JJaHHOMY alTOPUTMY, FpaHK KOTOPOTro

OBbLJI OJTyYEeH MPU TECTUPOBAHUU 000PYIOBAHUS.
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2 0
banusr: 16

3agaua 6. OnTumMu3aius BEKTOpa BHUMAaHUS

Bbl — wuHxkeHep mo MammHHOMY OOydeHuio. Bam mopydeHo peann3oBaTh
MOJyJIb MOCT-00pabOTKH AJis1 BEKTOpa BecOB B MexaHu3me BHuManus UNU. Anroputm
JOJDKEH  BBINOJHUTH  CJHEAYIOLIYI0  IOCJIEHOBATENbHOCTh  JEUCTBUM  HaJ
LIEJIOYUCIEHHBIM BEKTOPOM 11

1. HaiiTi 5KCTPEMYMEL: B BEKTOPE 71 HEOOXOAUMO HANTU MUHUMAJBHBINA (min)

1 MaKCUMAJIbHBIN (Max) 3JIEMEHTHI.



2. O06paboTtath OCOOBIN ciayyail: HEOOXOAUMO MPEAYCMOTPETh U KOPPEKTHO
00paboTaTh CUTYalNIO, KOT/Ia BCE 3JIEMEHTHI BEKTOpa paBHBI MEXIy co00i. B aToM
cillydyae MHUHHMAJIbHBIA M MAaKCUMAJbHBIM 3JIE€MEHTBbl COBMAJAIOT, U COPTHUPOBKA
MEK]ly HUMU HE TpedyeTcsl.

3. OtcopTHpoBaTh MOJIMACCHB: BCE AJIEMEHTHI BEKTOpAa,
PacIoIOKEHHBIE MKy HAMIEHHBIMA MUHUMAJIbHBIM U MAaKCUMAJIbHBIM 3JIEMEHTaMU
(He BKJIIOYAsi UX CAMHUX), JOJIKHBI ObITh OTCOPTUPOBAHBI B TIOPSIIKE BO3PACTAHUS.

dopmMmarbHasi TOCTaHOBKA:

B IIEJIOYMCIIEHHOM BEKTOPE 71 HAWTH MHUHUMAILHBIA W MaKCHMMAIbHBINA
aneMeHTHl. [IpemycMoTpeTh ciywail, Korjga TaKuX JJIEMEHTOB HET (BCE DJIEMEHTHI
BEKTOPA PaBHbI MEXIy cO00ii). DIEeMEHThl BEKTOpa, pPaclOIOKEHHbIE MEXKIY HUMH,

OTCOPTUPOBATH IO BO3PACTAHMIO.

[Ipumep
BBoa BeiBOa
7-213-5520101 7-213-5025101
banabr: 20

3agaua 7. CTpOUTENBCTBO aNTEK

Ha kapre Poccun nosiBuiics HOBbIM TOPOJ U1l MOJOABIX YYEHBIX M UX CEMEU
«MNMHOBOI'PAl». B ropone yxe NOCTpoeHbl Tpu MHUKpopaioHa «I'pagueHTy,
«Knacrepy», «Hetipon» (puc.l). B xaxaom Mukpopaiione g0mkHa ObITh CBOS anTeKa.
[TpuHAIICKHOCTh aNTeKH K MHUKPOpPAHOHY OIpeaeiseTcs 10 alroputMmy K-
Ommwxkaimux cocemed  (mis  k=9). Bmmwkaiimme coceaud  ONMPEAEISIOTCA IO

HAaMMCHBIICMY PACCTOAHHIO.
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Puc.1 Pacnionoxenue 70MOB MUKPOPaHOHOB

PacnionoxkeHne JOMOB B KaXKIOM  MHKpPOpalOHE Ha KapTe OMNpEAeIseTCs
KOOPAWHATAMH:

mukpoparion «Heipon»: (-1, -2), (-2,0), (-1, 1), (-1,2), (1, 3), (-3, 2)

mukpopaiion «Kmacrep»: (3, -2), (2,0), (2,1) (3,2) (4,1)

mukpoparion «I'pamguent»: (0,-2), (1,-1), (1,1) (2,-2) (3,0)

Antexka: (0,0)

B otBere ykaxkute B aj(aBUTHOM TMOpPSAIKE IepBbie OYKBBI Ha3BaHUIA
MHKPOPAaWOHOB, I KOTOPBIX HAJ0 NOCTPOUTh anteku. [Ipumep orBera — AD, rae A-
nepBasi OykBa Ha3BaHUs Mukpopaiiona 1, b - nepBas OykBa Ha3BaHUS MUKpoOpationa 2.

Bbanabr: 12



