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IIposep
seMast
KOMIIeTe
HIUA

3aganue

Bapuantbl
O0TBETOB

Tun
CJIOKHOCTH
BOIIPOCA

[K-1.1
IK-1.2
[1K-1.3
[1K-8.1
I1K- 8.2
[1K-8.3
[1K-13.1
[1K- 13.2
[1K-13.3
[1K-14.1
[1K- 14.2
[1K-14.3

Marematrnyeckasi 3aBUCUMOCTb
IBYX MEPEMEHHBIX, KOTOPHIE
CBSI3aHBI BCIICJICTBUE
COBIAJICHUS WU U3-32
HAJIAYHS OMPEICTICHHOTO
TPETHETO, CKPHITOTO (hakTOpa

Husknint

[K-1.1
IK-1.2
[1K-1.3
[1K-8.1
I1K- 8.2
[1K-8.3
[1K-13.1
[1K- 13.2
[1K-13.3
[1K-14.1
[1K- 14.2
[1K-14.3

l1cnosib30BaTh TPaIUILIMOHHbIE
CTaTUCTUYECKUE MOJICIIH
AHAJIN3a BPEMEHHBIX PSJIOB
MOYHO, €CITA PAJL SIBJISETCS

1. Croxactuueckum
2. CTauMOHapHbBIM
3. HecranmonapHbM
4. IlepuoaudecKkum

Hwuzkuin

[K-1.1

IK- 1.2

[K-1.3

[1K-8.1

[1K- 8.2
[1K-8.3

[1K-13.1
[1K- 13.2
[1K-13.3
[1K-14.1
[1K-14.2
I1K-14.3

MeTto, KOTOPBIA MOKHO
MCIIOJIb30BATH IS
OIPEIEICHNS 3aBUCUMOCTHU
MEK1y IBYMSI HEIPEPBIBHBIMU
[EpEMEHHBIMU

1. JInneiinas perpeccus
2. DBSCAN
3. KoppensiuuoHHbBIN aHan3
4. Meton k-Ommkaimmx
cocenen

Hwuzkuin




IIK-1.1

IK- 1.2
[1K-1.3
[1K-8.1
[1K- 8.2 [Tum rpaduka, ucCmonb3yeMblit 1. JIuneiinblil rpadux
[1K-8.3 |myis Bu3yanu3anuu 2. Ctonbuaras quarpamma Hyskuii
[1K-13.1 pacnpenenenus 3Ha4yeHU 3. 'mcrorpamma
[1K- 13.2 mpuznHaka 4. Kpyrosas auarpamma
[1K-13.3
[1K-14.1
I1K- 14.2
I1K-14.3
[K-1.1
IK- 1.2
[K-1.3
[1K-8.1
[IK- 8.2 1. K-cpegnux
[1K-8.3 Metoa, uCTOab3yeMbIit 115 2. JIunelinas perpeccus Huskuit
[1K-13.1 knacTepu3anuu JaHHBIX 3. ARIMA
I1K- 13.2 4. CnyyaliHblii JieC
[1K-13.3
[1K-14.1
I1K- 14.2
I1K-14.3
[K-1.1
IIK- 1.2 1. Knaccugukamus < Iouck
IIK-1.3 CKPBITBIX 3aKOHOMEPHOCTEH U
I1K-8.1 IpyNIUpOBKa OOBEKTOB 110
IK- 8.2 CXOXKECTHU
[1K-8.3 2. Perpeccus «<— Iloctpoenue
IIK-13.1Conocraere  Tun  samaun (YHKIIMOHATBHON
[IK-13.2)apanmsa  gammbix ¢ ero 3aBUCUMOCTH MEXIY Cpennuii
IIK-13.3 |oucannenm: 3aBUCUMOI 1 HE3aBUCHUMbBIMU
TK-14.1 NIEPEMECHHBIMU
IIK- 14.2 3. Knacrepuzanus <
[1K-14.3

Pa3nenenne 00bEKTOB Ha
3apaHee OIpe/IeICHHbBIS
KJ1aCChI




IIK-1.1

[IK- 1.2
[1IK-1.3
[1K-8.1 .
1. HeitpoHHBIX ceTsax
[IK- 8.2
2. CTaTHCTHYECKOM aHAJIN3e
[1K-8.3 . .
7 MK-13.1 CBEpTKA MPUMEHSETCS B 3. O6paboTKe CUTHAJIOB Cpennuii
K- 13.2 4. @unapTpax o6pa§0TKH
MK-13.3 N300paKeHUM
[1K-14.1
[IK- 14.2
I1K-14.3
[1IK-1.1
IK-1.2 1. CmexTporpaMMy COpPTOB
TK-1.3 ' p BI;H y cop
ll'_IIII<<-§312 2. Ce30HHBIE KOI€0aHU
 |Kak BpemeHHO# psig MOXKHO TEeMIIEPaTyphl BO3yXa
[1K-8.3 .
8 MK-13.1 paccMaTpUBaTh CIETYIOIINE 3. PoxxgaeMocth ¢ 1950 mo | Cpeanuii
" |1aHHEBIE 1980 rona
IK- 13.2 4. Coprta upuca B
1K-13.3 3.21BI/I(IJ)I/IMO(]:;)TI/I oT
ll:I[II<<—_]iAAff]é JUTUHBI/IITUPUHBI JICTIECTKOB
[1K-14.3
[1IK-1.1
[IK-1.2 1. 3aMeHa npeabIAy UM
[1K-1.3 3HAYEHUEM
[1K-8.1 2. CKOJIB3AIIIEE CPEIHEE
IK- 8.2 1151 00paOOTKH MPOITYIIEHHBIX 3. OKCTPANOALIA
[1K-8.3 pu poryIl 4. uHTEpNONALMSA .
9 BHAYCHHUH Psiia MOXKHO Cpennuii
[1K-13.1 5. yIaneHue nepruojioB
MCIIOJIE30BATh
[1K- 13.2 BPEMEHM NPOITYILEHHBIX
[1K-13.3 JTAHHBIX
[1K-14.1 6. 3aMeHa MUHUMAJILHO
[IK- 14.2 JIOITY CTUMBIM 3HAYEHUEM
[1K-14.3
[K-1.1 1. AMnmTy 1HO-4aCcTUYHAsS
IK- 1.2 XPOHOJIOT S
[1K-1.3 2. AGCTpakTHO-4acTHAas
[1K-8.1 XapaKTepUCTUKA
10| [IK- 8.2 |AYX - 3T0 3. AGcTtpakTHo-yacTtoTHas | CpenHuit
[1K-8.3 XPOHOJIOTHUS
[1IK-13.1 4. AMIITUTYIHO-4aCTOTHAS
I1K- 13.2 XapaKTepUCTHKA
I1K-13.3 5. AGCTpaKTHO-4aCTOTHAS




[1K-14.1

XapaKTePUCTHKA
[1K- 14.2 6. AGCTpaKTHO-4aCTHAas
[1K-14.3 XPOHOJIOTHS
IK-1.1
IK- 1.2
I1K-1.3 1. Ce30HHBIN BpEMEHHOM pPsif
I1K-8.1 <> cly4JaiiHble KoaeOaHus
I1K- 8.2 HTPAIOT BXKHYIO POJIb
I1K-8.3 2. TpeHIOBbIN BPEMEHHOM
rl_[[11{<_]i:(33]é PAI ¢ U3MEHEHHS

11 |TIK-13.3 CormocTaBbpTe THII BPEMEHHOTO Hpgf;ggj;:Hi;H;aOM Cpennuit
[IK-14.1 [psilia ¢ ero omucaHueM:

MIPOTSKCHUH BCETO

rl‘I[If(- i-j?? BPEMEHHOTO IIEPHO.IA

3. lIlymoBO# BpEMEHHOU P
< HaOJIIOHar0TCs
peryisipHble KojaebaHus
OIIpe/IeIEHHON JUINHBI
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IIK-1.1
IK- 1.2
[1K-1.3
[1K-8.1
[1K- 8.2
[1K-8.3
[1K-13.1
[1K- 13.2
[1K-13.3
[1K-14.1
[1K- 14.2
[1K-14.3

[IpuBenena ¢popmyia
Xp =N e, e

Fav)

1. ITpsimoro HEMPEPHIBHOTO

npeobpazoBanust Oypne
2. OGpaTHOTO HEMPEPHIBHOTO

npeodpazoBanus Oypbe
3. IIpssMoro AMCKpPETHOTO
npeoOpa3zoBanusa Pypbe

4. O0paTHOro IUCKPETHOIO
npeoOpa3zoBanusa ypbe

Cpennuii
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[K-1.1
IK-1.2
[1K-1.3
[1K-8.1
I1K- 8.2
[1K-8.3
[1K-13.1
[1K- 13.2
[1K-13.3
[1K-14.1
[1K- 14.2
[1K-14.3

Paccuuraiite 3HAYCHHUE
MEIMaHbl JUIS  CJICIYIOIICH
BBIOOPKH JaHHBIX: [2, 5, 7, 11,
13,17, 19].

Cpennuii




IIK-1.1

K- 1.2 1. 1 maTpuua Becos,
MK-1.3 CBsI3bIBatOIIas X -> Yy
MK-8.1 2. 2 MaTpulIbl BECOB,
K- 8.2 cBs3pIBaromas: 1) x ->h; 2) h
[1K-8.3 V15 TIOJTHOCTBIO PEKYPPEHTHOM ->y
14| [1K-13.1 HCHPOHHO¥ CETH MPOCTEHIIEH 3. 2 MaTpullbl BECOB, Cpenunuii
[IK- 13.2 RPXUTEKTYPBI HEOOXOAUMO cBsi3pIBatomas: 1) x(t-1) ->
MK-13.3 X(1); 2) X(t) -> y(t)
MK-14.1 4. 3 MaTpHIIBI BECOB,
K- 14.2 cs3pIBaromas: 1) x(t) -> h(t);
[IK-14.3 2) h(t-1) -> h(t); 3) h(t) -> y(t)
[K-1.1
IK- 1.2
I1K-1.3
[1K-8.1 1. mynnunra
[K-8.2 B CNN, peanusyronieit 3aiauy 2. CBEpTIH
15 [K-8.3 Kjaccupukanuu, 0y 1yt 3. BYIHHIa Cpenuuii
I1K-13.1 ’ 4. MOJTHOCBSI3HBIN
[TK- 13.2 [IPACYTCTBOBATE CIIOH 5 LSTM
[1K-13.3 6. CN
[1K-14.1
[1K- 14.2
I1K-14.3
[1K-1.1 |Paccuuraiite 3HAYEHUE
ITK- 1.2 |cpennexBaipaTUYeCKOM
[1K-1.3 |ommbku (Mean Squared Error,
[1K-8.1 MSE) nnsi mporHo3upoBaHus
[IK- 8.2 |ga OCHOBE CJIEYIOIINX
[1K-8.3 |bakThyeckux M TPOTHO3HBIX
[1K-13.1 [3Hauenui:
[1K- 13.2
16 |T1K-13.3 |PakTnueckue 3HaveHus: 34, — Bricokuii
[1K-14.1 (37, 44, 47, 48, 48, 46, 43, 32,
[1K- 14.2|27, 26, 24.
[1K-14.3 |[IporHo3HBIe  3HavyeHus: 37,

40, 46, 44, 46, 50, 45, 44, 34,
30, 22, 23.

OTBET OKpPYINIUTH A0 OJHOIO

3HAaKa I0CJIe 3aIsTON.




IIK-1.1

IIK- 1.2 1. nepeBon Texcra <= LSTM
[1K-1.3 2. pacrio3HaBaHue
[1K-8.1 3alIYMJIEHHBIX LIBETHBIX
[1K- 8.2 |ComnocraBbTe Ha3BaHUE n3oo0paxenuii <= DIRNN
17 [1K-8.3 peKyppeHTHvoﬁ CEeTH U 3aJa4dy, | 3. TeHepalus MYSBIKQIIBHBIX | p
I1K-13.1 jnns KoTOpoit OHAa MOXKET koMIio3uim <— CeTb
[1K- 13.2 mpuMeHsThCS Xondumiaa
I1K-13.3 4. pacrio3HaBaHHE
[1K-14.1 PYKONHMCHBIX MOJIHUCEN <>
[1K- 14.2 Cerb XeMMUHTA
I1K-14.3
[IK-1.1 1. paznoxenue GyHKINH B
IIK- 1.2 OCCKOHECUHYIO CYMMY
[K-1.3 CTENEHHBIX (QYHKIHI <
[1K-8.1 dypbe
I1K- 8.2 |ConocTaBbTe Ha3BaHUE 2. pazioxkeHue QyHKIINH B
18 I1K-8.3 mpeobpazoBanus OECKOHEUHYIO cymmy Bhicokuil
I1K-13.1 jmocnenoBaTeabHOCTH NEPUOINIECKUX QYHKIUNA <
ITK- 13.2|(pa310xKeHus) U €ro ONMKUCaHue Telnop
[1K-13.3 3. cBepTKa PYHKIIHH
[1K-14.1 OIPEJIEIICHHOI0 BUJIA U
[1K- 14.2 U3y4aeMoro CUTrHaja <
[1K-14.3 Beiipner
[K-1.1
IK-1.2
[1K-1.3 1. Onpenenenue
[1K-8.1 K03(ppULIHEHTOB p, q
[K-8.2 PaccraBbTe dTaIbl paboThI € 2. Tposepxa pana na
19 I1K-8.3 Mozeiabio ARMA B CTAIMOHAPHOCTE 1 Bricokuit
[1K-13.1 MIPUBEJICHUE €T0 K
[TK- 13.2 [ PABHILHOM HOPAIKE CTallMOHAPHOMY, TIpH
[1K-13.3 HEO0XOIMMOCTH
I1K-14.1 3. [Iporuo3upoBanue
[1K- 14.2
I1K-14.3
[K-1.1
IK- 1.2
[1K-1.3 _
ITK-8.1 |paccraBbre Hrams: paboTHI ¢ 1. model.compile()
20 | HK- 8.2 onensio Keras B IIPaBUJIbHOM 2 mOdEI'eval.uate() Bricoxknii
1K-8.3 3. model.fit()
1OPALIEE 4. model.predict()
MK-13.1 - P
[1K-13.2

[1K-13.3




[1K-14.1
[1K- 14.2
[1K-14.3




