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TBepcKoit rocyIapCTBEHHBIN YHUBEPCUTET
IIpencrasun nekan daxysnsrera [IMuK C. M. Tynakos

AHHOTALVMS. AHHOTAIMST COAEPXKUT KPATKOE ONVCAHUE IIOJLY YCHHBIX
pesynbraToB. O6beM aHHOTAIUU JO2KeH cocTaBiasaTb 300-500 meuar-
HBbIX 3HAKOB.

KJIIOUEBBIE CJIOBA: CTyJ/ileHUYecKasi Hay4uHasi KOH(MEpPEHIHs, madIoH
crarpu, cucrema KTEX.

BBenenue

BBemenne comepKuT onmncanme TeMbl UCCICIOBAHNA ¢ 0OOCHOBAHIEM
aKTyaJbHOCTU.

1. HaGop TekcTta

KTEX aBromMarndecku paccTaBjsier Mpobesibl B TEKCTE U B (hOPMYyIax.
Bakuplit TepMuH MOXKHO BBIIECJUTH PA3psaakoil. B pycckux Tekcrax
HCIIOJIB3YIOTCH KABBIUKH THUIA «EJIOUKNA». ByKBY «€» HY>KHO MHICATH C
TOYKAMU: MOJIEJIb Dpéma— Penbu, Teopema JIE6a. MHOroTo4Yne muiercst
KaK ..., & HE KaK ... [[puMepbl UCII0JIb30BAHUSI JUAKPUTUIECKUX 3HAKOB:
0, é, a, 1, ¢. [lycras crpoka B ucxomuaom daitie 3aBepiaer ad3ail.

Heduc ucnonbyercs BHyTpU 01HOTO ¢jioBa (Teopema Pouib-Hapazes-
CKOT'0, KOHTEKCTHO-CBOOOHAst rpamMaTuka). Koporkoe Tupe ucosbsyer-
cst pu onucanuu auanasonos (crp. 10-20). Jnuunoe Tupe ucnosb3yercs
MexTy cioBamu (Jiepeso — 310 rpad). Ilepes JJIMHEBIM THDE TTOCTABIIEH
HEPA3PBIBHBII [TP00eJI, YTOOBI THPE U MPEeJbIAYIee CJI0BO He MOMAaJIu Ha
pa3HbIe CTPOKM.

2. ®opmysl

Bxiounsie dopmynst: 1 +2 = 3, a4+ a + a = 3a. Popmysl ¢
UHJIEKCAME: T1 + X9 = To + 21, a® — b? = (a — b)(a + b), 220 < y}900.
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WNsanos U. 1.

VMHOXKEHNE B MATEMATHIECKAX (DOPMYJIax 3alMChIBACTCS KaK - WU X,
a He *.

I'peueckue OykBbI: ), 3, v, w, I, A, =2, T.
Briksrounsie dpopmyiibr:
(322 =22+ 7) =62 — 2.

Hunakputndeckne 3HAKM:

) y? Z’ u v

MmuoxkecTBas:

T € A, y ¢ B, ACB ANB

, =AUB
OOBIKHOBEHHBIE JIPOOU:
IENE:
2 4 4
IIpenemnmr:
1
lim — =0
n—oo M
Cranmgaprable QyHKINAN:
2
sinm = 0, cos% = %, log, 8 = 3, max{1,2} = 2.

Pycckuit Teker B dpopmynax:

7r
tg x He ompeJiesieHo IpU T = — = N
AJTH

m
tg T He ompesiesieHo IPA T = — £ TN

Heomnpeienennsrii uaTerpal:

/sin:z:dar: —cosx + C.

OnpeneneHnblit HATErpaJI:
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

Jlormyeckune popmyJIbI:

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

Boubmme ckobku:

Paszbop ciayaaes:

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

—1, ectmx <0
Hywmepanus dbopmyir:
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+x, (2)
(T+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
Wtz)+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
20 +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+2+34+445+6+7+8+9+10=
=104+9+8+7+6+5+4+3+2+1.

Heckombko mepenocos B oHOM dhopmyite:

1+2+3+4454+6+7+84+94+10=
=14+2434+4+5+10+9+8+74+6=
=10+94+8+7+6+5+4+3+241.
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Haszsanue crarsn 5

3. Crnucku

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

e ViajieHue MyHKTYAIIMU U CIIEUAJIBHBIX CHMBOJIOB.
e [IpuBesieHnEe TEKCTa K HUKHEMY PETHUCTDY.
e ViaJieHue CTOI-CJIOB.

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

® HAWBHBIN DaileCOBCKUI KaaccuduKaTop;

® METO/ OIIOPHBIX BEKTOPOB;

® JIOTUCTUYIECKAST PEIPECCHS.

Hywmeposanublii crincok. BeLin BBITIOJTHEHBI CJIELYIONITE 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.

Tabsmuma 1. TounocTs Moeseii.

NBC | KNN | SVM
Hosoctu | 92% | 90% | 94%
Kuurn 73% 67% 78%

Tabsmra 2. Bpems obyaenns.

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

Tabsmna 3. Suavenus kpurepust Crimpmena.

2-rpaMMbI 3-rpaMMbI 4-TpaMMBI
AsTop JIp z* Jp z* JIp z
A 58,288 | 28,687 | 33,645 | 28,316 | 15,5692 | 14,271
B 54,897 | 28,344 | 32,115 | 27,447 | 14,031 | 13,065

C 59,693 | 28,808 | 33,396 | 28,178 | 16,133 | 14,671

*

Tabsmna 4. Merox CART.

YHucJio epeBbeB

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

JmmHa BEIGOPKHI
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Tabauma 5. MaTpuna Karnuraan3aina.

Ilepuon, 0 1 9 3
IIpoexT
1 502,4 | 186 | 733,6 | 1935,6
2 702,4 0 925,3 | 1944.6
3 102,4 | 935,6 | 1128 | 1955,5

Tabauna 6. Tabumia UCTUHHOCTU KOH'BbIOHKIAN.

Orpesieniure)ib:
1 8 =5
detA=| 0 0 12 |=—168.
-1 6 9

Ha puc. 1, 2 u 3 nu300paken OIuH U TOT K€ OPUEHTUPOBAHHBIN rpad.

5. OnpesiesieHust U yTBEPXKIEHUS

ONPEAEJEHUE 1. MuoxkecTBO A HA3BIBAETCS HOAMHOYKECTBOM MHOYKE-
cTBa B, eciu j11060it 31eMeHT MHOXKECTBA A IPHHAICKUT MHOXKECTBY B.

JIEMMA 1. Cymma AByX HEUETHBIX THCEJ YETHA.
JOKA3BATEJNBCTBO. Od4eBUIHO. O
TEOPEMA 2. Jliobast nuK/IHIECKas I'PYIITa sIBISETCS abesreBOI.
CXEMA JIOKABATEJIbCTBA. CwM. m060it yaeGHUK 0 ajrebpe. O
CHEACTBUE 3. I'pynna (Z,+) abeJiesa.

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

Puc. 1. OpuentupoBanusiii rpad.

TEOPEMA 4 (®opmyuna Baiteca). Jlist siobbix cobbituii A u B rakux,
yro P(B) # 0, cpaBeayluBo 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.
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Puc. 2. OpuentupoBannbiii rpad.

Puc. 3. OpuentupoBanusiit rpad.
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BAHOB IBAH IBAHOBUY
CrymeHT MarucTparypbl
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