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Ha3zBanue crarbu

NBanos U. N.

TBepckoit rocy1apCTBEHHBIH YHIBEPCUTET

AHHOTALUS. AHHOTAIWST COMEPKUAT KPATKOE OIMUCAHUE TIOJTY YCHHBIX
pesyabraroB. O6beM aHHOTAIMM JOJKeH cocTaBiadaTh 300-500 megar-
HBIX 3HAKOB.

KJ/IIOUEBBIE CJIOBA: CTyIeHUYeCKasi HaydHas KOHMEpeHIusI, mabioHn
craTbl, cucrema KTEX.

Bsenenue

BBe,JleHI/Ie COIEPZKUT OllMCaHne TeMbl UCCJ/IeJOBaHUA C 000CHOBaHIEM
AKTyaJIbHOCTH.

1. HabGop TekcTta

KETEX aBroMarnyecKy pacCcTapJisier pobeibl B TEKCTE U B (OPMYyJIax.
BaskHBINT TepMUH MOXKHO BBIJIEJIUTh Pa3psakoil. B pycckux Tekcrax
WCIOJIb3YIOTCsT KABBIUKY TUIA «eJIOUKU». MHOroTOoYne nuiercst Kax . . .,
a He Kak ... [[puMephl UCIo/Ib30BaHNs TUAKPATHIECKUAX 3HAKOB: O, 6, A,
1, ¢. Ilycras crpoka B mcxomuoM daiiie 3aBeprimaeT abd3ail.

Hedwuc ncnonsayercst BHyTpH 01HOTO cioBa (Teopema Pours-Hapses-
CKOT'0, KOHTEKCTHO-CBOGO/IHAS rpaMMaTiKa). KopoTkoe Tupe ucrnonb3yer-
cst ipu onucanuu auanasonos (crp. 10-20). Inuunoe TUpe UCIoab3yeTcs
MezKLy citoBamu (JepeBo — 910 rpad). Ilepes JymHHBIM THPE TIOCTABJIEH
HEPA3PBIBHBII [TP00eJI, YTOOBI THPE U MPEJIbIAYINee CJI0OBO HE MOIAIN Ha
pa3Hble CTPOKH.

2. PopmyJIbI

Bkurounsie dpopmymsr: 1 4+ 2 = 3, a + a + a = 3a. Popmyssr ¢
WHIEKCAME: T + T2 = To + o1, a® — b? = (a — b)(a + b), 220 < y1290,
VYMHOXKEHNE B MaTeMaTu4ecKux (pOpMyJiax 3allMChIBAETCSA KaK - WA X,

a He *x.
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2 WNsanos U. 1.

I'peueckue GykBoL: @, 3, v, w, I, A, =, T.
Boikmognbie hopMmysth:

(32% — 22 +7) =62 — 2.
JInaKpUTHIecKne 3HAKH:
z, 7, Z, U, v, W, abc, TYz.

MnuozkecTBa:

r €A, y & B, AC B, ANB=AUB.

OO6BIKHOBEHHBIE TPOOU:

N
2 4 4
IIpenemnmr:
lim — =0
n—oo N

CrannapTHble OYHKIUN:

T V2

sinm = 0, cos = o log, 8 = 3, max{1,2} = 2.
Pyccknit Teket B dpopmynax:

0
tg x He ompejiesIeHO TP T = 5 +7mn

umn .
tg x He onpejiesIeHO IPU T = ) + .

Heonpenenennolii maTerpaJ:
/sinxdm = —cosx + C.

OmnpeneeHHbIi HHTETPAJT:

b
/ F'(z)dz = F(b) — Fla).
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Haszsanue crarsn 3

Kparuble naTerpasisr:

/// <8P 8Q+881:> dvz//dedZ+Qd:cdz+Rdxdy.
s

CylVII\H)I U IIPOU3BEJACHU A

oo 1 n
Zx”zlixnpn\x|<1, n!:Hk.
n=0 k=1

Jlormyeckne popmyIIbt:

(mzVy) = (z & 2), (Vo)) (z <y A P(y)).

Boubmme ckobku:

Paszbop ciayaaes:

1, ecm x > 0
sign(z) =40, ewmz=0

—1, ecmx <0
Hywmepanus dbopmyor:
a’> —b* = (a—b)(a+b). (1)
N3 dopmyasr (1) crenyer, aro
52-22=(5-2)(5+2)=3-7=21,
HO3TOMY OKOHYATEJHHO MOJIydaeM
52 — 22 = 21.

Heckouspko dhopmys mompsi:

r+y=y+z, (2)
(z+y)+z=z+(y+2). (3)
@ I/IBaHOB I/I. I/I. ST I:i;:::iraeunblﬁ
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4 Nsanos U. 1.

Toncrasiss (2) B (3), nomygaem
W+z)+z=a+y+2)
Heckombko dpopmyn moapsia 6€3 HOMEPOB:

r+y=y+uz,
(z+y)+z=2+(y+2).

Bripasnusanue dopmyit:

1+2+3=6 1-2-3=6
1+2+3+4=3+7 1-2-3-4=2-12

Hpyroe BuipaBHUBaHIE (HOPMYJIL:

r+2y— 7z2=0
10 — y+182=9
2c+4y+ 6z2=-1

r+y=3
2y =7

Hpyras cucrema ypaBHEHWUI:

Cucrema ypaBHEHHUIA:

r+2y— T7z=0
10z — y+182=9
2v+4y+ 6z2=-1

Ilepenoc mymmHHBIX HOPMYIT:

1+24+34445+6+7+8+9+10=
=104+9+8+T7+6+5+4+3+2+1.

Heckombko mepenocos B oo dhopmyite:

1+2+3+44+54+6+7+84+94+10=
=14+2434+4+5+10+9+8+74+6=
=104+94+8+7+6+5+4+3+2+1.

Crynendeckast koupepennus ¢axyaprera ITMuK



Haszsanue crarsn 5

3. Crnucku

MapKHpOBaHHbeI cuncok. Ha srTame HOpMaJIn3allul JaHHBIX MBbI
MOZKeM IIPOBECTHU CJICAYIOIINE Oollepaliuu.

e ViajieHue MyHKTYAIIMN U CIIEUAJIBHBIX CMBOJIOB.
e [IpuBesieHne TEKCTa K HUKHEMY PETHUCTDY.
e ViaJieHue CTOI-CJIOB.

[Tepeunciinm HEKOTOpBIE U3 HANOOJIE€E TOMYJISTPHBIX MO/JIEJIell MAIIMHHOTO
0oby1eHust:

® HAWBHBIN DaiieCOBCKUI KaaccuduKaTop;

® METO/ OIIOPHBIX BEKTOPOB;

® JIOTUCTUYIECKAST PEIPECCHS.

Hywmeposanubiii crincok. BeLin BBITIOTHEHBI CJIELYIONINE 33, 1a9H.

1) TIposeuen 0630p U U3ydeHbI TEOPETUIECKUE OCHOBBI CYIIECTBYIO-
MUX MOojiesiefl ¥ MeTOJ/IOB MMPOTHO3UPOBAHUS BPEMEHHBIX PSIIOB.

2) Paspaborana nporpaMMHasi peaju3anys THOPUIHOIO METO/[a aHa-
Jin3a BpeMeHHbBIX psaioB Ha ocHoBe aiaropurmMoB ARIMA u XGBoost
Ha s3bIKe TporpaMMupoBanus R.

3) Iposenen anagu3 pe3yabTaToB PabOThl HAIIUCAHHOMN IPOIPAMMEBIL.

4. Tabaunbl U PUCYHKH

B Tabu. 1 u 2 mpuBeneHbl TpuMepbl MPOCTHIX Tadbauil. Tabi. 3 co-
JEP>KUT 00benHeHHble stueiiku. s Habopa Tabs1. 4 HeoOXOIUMO IO/I-
KJIIOYHUTH IaKeT multirow, a jjist tabi. 5 — maker diagbox. B Ttabu. 6
NIpUBeeHa TabJINIA UCTUHHOCTH KOHBIOHKITUN.

Marpuria:
1 8 =5
A= 0 0 12
-1 6 9
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6 Nsanos U. 1.

NBC | KNN | SVM
Hosoctn | 92% | 90% | 94%
Kuuru 3% | 67% | 78%

Tabmumna 1. TounocTs Moeseit.

NBC | KNN | SVM | LR | RF RNN | CNN
HoBoctu | 2,5¢ | 3,5¢ | 3¢ 4c 36 ¢ 27 ¢ 27 ¢
Kuurn 50 ¢ 52 ¢ 53 ¢ 54 ¢ | 150c | 35 ¢ 35 ¢

Tabsmna 2. Bpemst o0yueHust.

2-rpaMMBbI 3-rpaMMBbI 4-TpaMMBI
AsTop JIp z* Jp z" Jp z*
A 58,288 | 28,687 | 33,645 | 28,316 | 15,592 | 14,271
B 54,897 | 28,344 | 32,115 | 27,447 | 14,031 | 13,065
C 59,593 | 28,808 | 33,396 | 28,178 | 16,133 | 14,671

Tabsmmna 3. Suavenus kpurepust Crimpmena.

YHucsio nepeBbeB

1 3 7 25 50

100 | 63,8 | 67,2 | 67,2 | 73,9 | 74,3
200 | 74,3 | 69,5 | 71,2 | 74,9 | 72,6
300 | 65,5 | 70,7 | 73,6 | 73,7 | 734
400 | 65,3 | 69,5 | 72 | 73,8 | 74,6
500 | 65 69 | 74,1 | 752 | 75

600 | 67,1 | 72 | 74,7 | 76,7 | 76,4
700 | 72,2 | 75,8 | 78,2 | 77,1 | 71,1
800 | 71,1 | 72,6 | 76,9 | 77,9 | 77,8

aa BEIOOPKU

Tabmuna 4. Merox CART.
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Hepuon | 1 2 3
ITpoexT
1 502,4 | 186 | 733,6 | 1935,6
702,4 0 925,3 | 1944,6
3 102,4 | 935,6 | 1128 | 1955,5

Tabsmura 5. MaTpuiia KanuTaIn3aIiim.

Tabmuma 6. Tabaua NCTUHHOCTH KOHBIOHKITHAM.

Omnpenenuresn:
1 8 =5
detA=| 0 0 12 |=-168.
-1 6 9

Ha puc. 1, 2 u 3 n300pakeH OuH U TOT K€ OPUEHTUPOBAHHBII rpad.

5. OnpesiesieHnss 1 yTBEP>KICHUS

OIMPEIAEJEHUE 1. MHo>xKecTBO A HA3bIBAETCS HOAMHOXKECTBOM MHOYKE-
crBa B, eciin Jir000it 3j1eMEHT MHOYKeCTBa A IIPHHAIJIEXKHT MHOXKECTBY B.

JIEMMA 1. Cymma AByX HEUETHBIX dHCEJT IETHA.
JOKA3BATEJNBCTBO. OdUeBUIHO. 0
TEOPEMA 2. JIrobast nuK/JIHIeCKas: IPYIITa sIBISETCS abereBOoL.
CXEMA JIOKA3BATEJBCTBA. CwM. jiroboit yuebHUK 110 ajrebpe. O
CHEILCTBUE 3. I'pynmna (Z,4+) abesesa.

JOKA3ATEJILCTBO. Pe3ynbraT cienyer u3 TeopeMsl 2. O
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8 Nsanos U. 1.

Puc. 1. OpuentupoBanusiii rpad.

TEOPEMA 4 (®opmyuna Baiteca). [list iobbix cobbituii A u B rakux,
yro P(B) # 0, cipaBea/IiBo paBEeHCTBO

P(B|A)P(A)

PAIB) = =50

6. Bubanorpadus

CHmcoK JInTepaTyphl J0JKEH COIEPKATh CCHIIKU Ha, OCHOBHBIE KHU-
I'l U CTATHU, UCIIOJL30BAHHLIC IPH HaIMCaHUH AuccepTanuu. CebLIKn
YIIOPAIOYUBAIOTCA CJICIYIONAM 00pa30oM: CHAYAJIa PYCCKHE IO ajiaBuTy,
noroM aHrmiickue mo andasury. [pumepsr ceputok: [1], [2,4], [3-5],
[6-9,11,12], [10, c.125].

3akJiroueHue

BakJouenne CoIep:KUT KPATKOe MOJIBEIEHUE NTOrOB ITPOJETaHHON
paboThl 1 BO3MOYKHBIE HAIIPABJIEHNS JAJIBHEHINNX MCCIIEIOBAHNN.

Crynendeckast koupepennus ¢axyaprera ITMuK
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Puc. 2. OpuentupoBannbiii rpad.

Puc. 3. OpuentupoBanusiit rpad.

—— Teepckon
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