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I. HEJIA 11 3AJAYU JNCIUIIJIMHBI (MO AYJIA)

Hemn: ®opmrpoBanre 6a30BbIX HABBIKOB M 3HAHUH MO 3(P(HEKTUBHOMY HCIOJIb30BAHUIO
MAaTECMAaTUYCCKUX U HpOFpaMMHbIX METOJOB B 3ada4Yax 06pa6OTKI/I OJaHHBbIX, HOHy‘IeHHI)IX B
pe3yJibTate pasHOTUITHBIX SKCIIEPUMEHTOB M U3MEPEHHUH.

3axaun:

— ®opmupoBath 0a30Bble 3HAHUS MO OCHOBHBIM MaTeMaTHYECKMM METOAaM H
AITOPUTMUYECKMM TOIXOIaM K aHAIM3y PA3HOPOIHBIX JAHHBIX;

—_— (I)OpMI/IpOBaTb HpCL[CTaB.HeHI/IH O IIO BI/I3yaJII/I3aHI/II/I, aHa)II/IBy n HpOI‘HO3I/IpOBaHI/IIO
MOBEIEHKSI PA3HOPOIHBIX JAHHBIX, MOTYYaeMbIX B Pa3HOTUITHBIX PEaIbHBIX SKCIIEPUMEHTAX;

— (I)OpMI/IpOBaTB YMEHHUA U HABBIKU 110 UCITIOJIb30BAHUIO MOI[GJICI'/JI Pa3JIMYHBIX ITPOLECCCOB
IOJIA IMONCKa ONTUMAJIbHBIX peH_IeHI/IIjI 10 BU3yaJIM3allii, aHAJIN3y W ITPOrHO3UPOBAHUIO MTOBEACHUA
Pa3HOPOOHBIX JAHHBIX.

II. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOITI BO
2.1. YueOHass quiciiMIuIvHA (MOIYIb) « AHAIM3 IaHHBIX ¥ MalIMHHOE O0yYeHHe» OTHOCUTCS

K 4acTH, (popMUpyeMOl ydacTHUKaAMU 0Opa3oBaTeNIbHBIX OTHOIIeHHWH «biok 1. [ucIUIIMHbL
(MOmymn)».

,HI/ICLII/IHJII/IHa Npe€aHasHa4YCHa OJid CpOpMI/IPOBaHI/IH 0a30BbIX HABBIKOB IIO HpOFpaMMHOﬁ
o6pa60TKe 1 BU3yaJIM3alluN SKCIIEPUMEHTAJIBHBIX JAHHBIX U 0a30BbIX 3HAHUH 10 MATEMATHYECKIM
METOOaM, JICKalllMM B OCHOBE 3THUX IMOJIXOJO0B. III/ICI_II/IHJII/IHa BXOJHWT B 6&30By10 4acCTb.

2.2. 1 u3y4eHus1 JaHHOW Y4eOHOUM TUCUUIUIMHBI (MOIY/Is1) HEOOXOAMMBI 3HAHUS, YMEHUS
Y HaBBIKY, (popMUpyeMble MPeIIIECTBYIOIMMHI JUCLUIUIMHAMU:

— Wudpopmaruka;
— IIporpammupoBanue;
— JIuckpeTHas MaTeMaruka.

2.3. IlepedeHp MocieAyOIMUX YIeOHbIX AUCHUIUINH, ISl KOTOPBIX HEOOXOAMMBI 3HAHUS,
yYMEHUS U HaBBIKH, (DOPMUpPYEMbIe IAHHOM yUIeOHOW AUCITUTLIHOM:

— HayuHo-uccienoBatenbckass padora (MoJydyeHHe MEePBUYHBIX HABBIKOB HAay4YHO-
MCCIIEIOBATEILCKON PadOThI);

— VHTeieKTyaibHble areHThl, rpaoBble CETH U IPYrHe MPAKTHUECKUE 3aJa41 MAIIUHHOTO
o0y4JeHusl.

ITII. TPEBOBAHUA K PE3YJIbBTATAM OCBOEHUA JUCHUIT/INHBI

[Tpouecc ocBOeHUS JUCUMILIMHBI HarlpaByieH Ha (hOpMUPOBAHUE KOMIIETEHIIUI (3JIEMEHTOB
creaywomux komrnereHuil) B coorserctBuu ¢ PI'OC BO u OIl BO no naHHOMY HarpaBJeHUIO
TMOJITOTOBKH:

IlepeueHnb MIAHNPYEMBIX Pe3yJbTATOB 00y4eHHsI MO JUCHHUILINHE (MOIYJIIO),
COOTHECEHHbIX ¢ HHANKATOPaMH J0CTUKeHNsI KOMIIeTeHIUH



Nuaukaropsl

o Pesyabrarbl 00yueHust
KOMIIeTEeHIUI

Komnerenumus

[1K-1 IIK-1.1 3Harb crienuaibHble pa3/Ieibl
Crnoco6HOCTh BOCIIPUHUMATD MaTeMaTUKH, €CTECTBEHHOHAYYHBIX U
MaTEMaTU4YECKUE, COIMAJIBHO-9KOHOMMWYECKUX TUCHUIIJINH
€CTeCTBEHHOHAYYHbIE, HEeoOXO0AMMBbIE AJ151 JIOTMYECKOrO
COLIMAJIBHO-9KOHOMUYECKUE, OCMBICIIEHHSI ¥ 00padOTKM MH(MOPMAIIH B
VH)KEHEpHbIE 3HAHMS, pOoeCCUOHATIBHON e TEeIbHOCTH

CaMOCTOSITENBHO TIPHOOpETaTh, IIK-1.2 VMeTh IPUMEHATh CUCTEMHBIH MOIXOM U
pasBUBATh U NPUMEHATD NX 1A MaTeMaTUYECKUE METO/bI B
popmanmsarn 1 pemenus ajiad (bopManu3aIMK penieHus PUKJIATHBIX
pa3paboTKK ¥ MOAUpUKALUN 3aj1a4 pa3pabOTKU U MOAM(PUKALIAH
IPOrPaMMHOTO 0OeCTIeueH s IPOrpAMMHBIX TIPUJIOKEHHIA

I1IK-1.3 BianmeTs HaBBIKAMU MCHOIB30BAHUS
MaTeMaTUYEeCKUX, €CTECTBEHHOHAYYHBbIX,
COLIMAJIbHO-9KOHOMUYECKUX, MTHKEHEPHBIX
3HAHUH B pa3padOTKe KOMITBIOTEPHBIX
MOJIeJIEN Y MPOTOTUIIOB IPOTPaMMHOTO
oOecIieueHus T peleHrs] MPOEKTHBIX 1
Hay4YHO-UCCIIEI0BATEIbCKUX 3a1a4

[1K-2 MK-2.1 3HaTh TEXHOJIOTUHU pa3pabOTKU
CriocoGHOCTB pa3padaThiBaTh, HPOrpaMMHOTO 00ECIIeYeHHSI: METOJIB,
BHEJPATH U aIallTUPOBATh CpEICTBA, IPOLEAYPBl U UHCTPYMEHTHI

HPHUKJIAAHOE ITPOrPAMMHOE IK-2.2 YMeTb BHEIPATH U aJallTUPOBaTh

obecrieyenne NPHKJIAJHOE IPOrpaMMHOE 0OeCTiedeHHe

I1IK-2.3 Bnazners HaBpIKamu pellieHus 3a1a4
peanuzariu 1 Mmogudukanuu I[10:
MJIAHUPOBAHUSI U OLIEHKHU MPOEKTa Mo
pazpadotke I[10;

aHaJIM3a CUCTEMHBIX U MTPOrPAMMHBIX
TpeOoBaHuii;

MIPOEKTUPOBAHUS AJITOPUTMOB, CTPYKTYP
JAHHBIX U MIPOTPAMMHBIX CTPYKTYD;
KOIMPOBAHUS C UCTIONIb30BAHUEM
PA3IMYHBIX S3BIKOB MPOrPAMMUPOBAHUS
pa3MeTKH;

pedakropunra I10;

TECTUPOBAHUS U OTJIAJIKH ITPOrPAMMHOTO
KoJa;

COIPOBOXKICHUSI

IV. COAEPKAHUE U CTPYKTYPA INCHUIIJINHDbI

TpyroeMKOCTh AUCIMIUIMHBI COCTaBsAET 4 3a4eTHBIX eauHuLbl, 144 Jaca, B TOM uuncie 8
YacoB Ha KOHTPOJIb.

W3 HuX peasnmsyeTcs ¢ UCHOIb30BAHMEM IEKTPOHHOTO 0OY4eHHs M AUCTAHIIMOHHBIX 00pa3o-
BaTeJIbHBIX TEXHOJIOTHI 54 yaca KOHTAKTHOHN paOoThl U 64 yaca caMOCTOATEIbHON padoThI.

4



dopma nMpoMeKyTOYHOH aTTeCTaI|K: 3a4eT C OIIEHKOM.

4.1 Copep:xanne JUCUMIUIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM, ¢ YKa3aHHeM BH/I0B

yueonbix 3anaTuii 1 CPC, oTBejeHHOr0 Ha HUX KOJUYECTBA aKaJeMUY€eCKHX YaCcOB

Bupl yueGHO# pabOThI, BKIIIOUYAs

Merton MakCUMAJIBHOTO
TIPaBIOIIOOOM S

CaMOCTOSITENIbHYIO padOTy 00yJaloMXCs 1 dopmbl
TPYI0EMKOCTb TeKyLLEro
(B acax) KOHTPOJISt
KoHTakTHast padoTa mpernogaparesis ycre-
o ¢ 00y JaloIUMKCA £ | Baemoctu;
W Paznen g CeMu- % dopma
JVCHUTLTHBI/ TEMBbI é)% HApPCKHe | Tpome-
Jlexuuu (u3 (TIpaKT- E KYTOUHOI
HUX nueckue) | KoHcyib- E arrec-
NIEKTPOHHBbIE | 3aHATHUSA (U3 TalWA g Tanmmn
4acel) HUX % (o
SMEKTPOHHbIE & | cemectpam)
YJachl)
Bgeoenue 1(1) 3(3) 0
1 | Benenue. Bugpl 3 11(1) 1(1) 0
aHanu3a. TUmnsl JaHHBIX
2 | ba3zoBble TeXHUKU 3 10(0) 2(2) 0 2
BUBYyaIM3aIUA
9KCTIePUMEHTAJIBHBIX
JAHHBIX
Cayuaiinvie geauuunvl 1(1) 4 (4) 0 6
3 | Bugpl ctatucTuyeckux 3 11(1) 2(2) 0 2
pacripeneneHui
4  |Iapamerpsl cayvaiinbix |3 |0 (0) 2(12) 0 4
BEJINYMH
ba3zosevle cmamucmuueckue 3(3) 10 (5) 0 8
Memoowvl
5 | OCHOBBI CTAaTUCTUKH U 3 11(1) 2 (1) 0 0
HEHTpaJIbHAS TIpeesTbHas
TeopeMa
6 | JoBeputesnbHbie 3 11(1) 2 (1) 0 2
VUHTEPBAJIBL.
7 | IIpoBepka rumnores. 3 11(1) 2 (1) 0 2
CyiecrBoBanue
JIMHEWHOTO TPeHJa.
8 | CpaBHeHUE MOJIENei. 3 10(0) 2(1) 0 0




KoppensauuoHHsiin
aHamm3. JIuneiiHas u
paHroBasi KOppeJsiLusl.

0 (0)

2(1)

Kaacmepusauus

303

6(3)

12

10

DBSCAN. Cmechb
rayccoBbIxX (pyHKIMA. E-
M anropurm.
AriomepaTvBHbIE 1
JVIBU3VBHbBIC METOIbI.

1(1)

2(1)

11

Ilonmxkenue
pa3MepHOCTU JaHHbIX.
OpnHoMepHbIE U
MHOTOMEPHBIE METO/IBI.
JInneiiHble 1
HeJIMHEWHBIE METO/IBI.

1(1)

2(1)

12

OO6HapyxeHre aHOMaJIUH.

Bopwba ¢ BeiOpocamu

1(1)

2(1)

Mampuunvie memoowt

7(7)

16 (10)

13

Marpuyunsie
peoOpa3oBaHus U
pasoxeHus

1(1)

2(2)

14

OproroHasnbHble
npeodpa3oBaHus

1(1)

4(2)

15

IIpeobpazoBanue Pypeoe.
DFT u FFT. YacroTHblii
aHaIM3

1(1)

42

16

ApreakTsl
npeodpazoBanusi. OKHO
npeoOpa3oBaHus

2(2)

42

17

Ucnonw3oBanue
npeoOpazoBanus Pypbe
JUIs1 aHATIM3a 3BYKA.
CriekTporpaMmsl

2(2)

2(2)

Mooeau cuznanos

2(2)

9(6)

16

18

JleTepMUHUpPOBaHHbBIE
CUTHAJIBI

1(1)

2(2)

19

CrnyuailHble CUTHAJIBI

1(1)

2D

20

CTaI_II/IOHapHLIe CUT'HAJIbI

0(0)

1(1)

21

HCCTaI_II/IOHaprIe
CUT'HAJIbI

0(0)

2(1)

22

Meronsl ycTpaHeHUs
HECTALIMOHAPHOCTEN

0 (0)

2(1)

P €2pecCuoOHHble Memoowvl

1(1)

6 (5)

12

23

Jluneiinas perpeccus

1(1)

2(2)




24 | Mogenmn ARIMA un 3 10(0) 2(2) 4
SARIMAX

25 | ABToperpeccus 3 10(0) 2(1) 4

Hroro 3a 3 cemecTp 18 (18) 54 (36) 0 64 | 3a0 (8)

Hroro uacos 18 (18) 54 (36) 0 64

4.2 Tliian BHeayINTOPHOI CAMOCTOSATEJIHLHOH Pad0ThI 00yUJaIOIHXCSI MO0

JAUCIUIIINHE
CamocrosiTesibHast paboTa 00yJaroIIuXCst
3ar-
patsl VuebHo-
Bpe- METOOU-
MEHU YecKoe
Oune-
Ce- , Jac. obecrie-
HazBanue paznena, Cpoku HOYHO
MecT . (u3 YyeHue
TEMBI Bu camocTosATeNTbHOM padOoThl | BBITION- € cpen-
p HUX C camo-
HEHUA CTBO
pu- CTOA-
MEHE TeJTbHOU
- padoTh
HUEM
J0T)
3 bazoBble TeXHUKHU At oajiennst 3HANMSAMU: YTeHue B 2 (2) |Tecr, |CornacHo
y4eOHOM JIMTepaTyphbl, YTeHHE
BU3YyaJIU3alluA " TEUYCHUEC Iz CITMCKa
JOTIOJIHUTENIBHO JINTEPATYPHl,
SKCICPUMEHTAJIbHBIX | pcrosnp3oBaHue ayano- U BUACO-3aIIHCEi, 06yquI/I YMO,
TMAHHBIX KOMITBIOTEPHOM TeXHUKH M MHTEpHETa q KOMIIBIOTED
s chopMupOBaHUST yMeHHUIA: » THTEPHET
peleHue 3a1a4
3 BI/II[bI st oBIaeHNsi 3SHAHHSIMH: YTeHUE B 2 (2) TeCT, Cornacao
4eOHOM JINTepaTyphbl, YTCHHE
CTaTUCTUYECCKUX Y P o P TEYECHUE I3 CITMCKa
. JIOTIOJTHUTENIBHO JINTEPATyPHl,
pacipeaci€Hnu HCIIONb30BaHNE ayUO- U BHIEO-3aIUCEN, O6y‘I€HI/I YMO,
KOMITBIOTEPHOI TEXHUKH U UHTEPHETA q KOMIIBIOTED
s chopMupOBaHUST yMeHHI: » THTCPHET
pellieHre 3a1a4
3 HapaMeprl st oBIaeHNsi 3SHAHHSIMH: YTeHUE B 4 (4) TeCT, Cornacao
o 4eOGHOM JINTePaTyphl, YTCHHE
CJIy4YarHbIX BEJIMYMH Y P o P TEUYCHUEC I3 CITMCKa
JOTIOJIHUTENIBHO JIUTEPATyPHl,
WCTIONIb30BAHKE ayANO- ¥ BUEO-3aIICeH, 06y‘leHI/I YMO,
KOMITBIOTEPHOI TeXHUKH U MHTEPHETA q KOMIIBIOTED
s chopMupoOBaHUsT yMeHHIH: » THTCPHET
pelleHre 3a1a4d
3 HoBeputebHbIE Anst oBAaeHHs SHAHMSMM: UTCHHE B 2 (2) |Tecr, |CormacHo
4eOHOM JINTepPaTypPhl, YTCHHE
HWHTEPBAJIbI. Y P uTy P TEUYCHUEC I3 CITMCKa
JOTIOJIHUTENIBHOW JIUTEPATYPHl,
UCIIONb30BaHUe ay1o- U BUJEO-3aIUCEH, 06y‘I€HI/I YMO,
KOMITBIOTEPHOU TeXHUKH M MHTEPHETa q KOMIIBIOTED
Jast popmupoBaHus ymeHuii: » MHTCPHET
pelieHue 3a1a4y




[MpoBepka rumote3. | Ast OBIajenns SHAHUAME: uTeHMe B 2 (2) |Tecr, |CornacHo
4eOHOM JITePaTyphl, YTEHHE
CymiecTBoBaHue Y peiyp TeYeHue 13 CIIHCKA
IOTIONHUTEBHOI JIUTEPATYPBI,
JIMHEMHOTI'O TpEHAA. HUCIIONb30BAHUE AYIMO- M BHIEO-3aIUCEi, 06y‘leHI/I YMO,
KOMITBIOTEPHOI TEXHUKU U MHTEPHETA q KOMITBIOTED
s popMHpOBaHUS YMEHHIA: » MHTCPHET
pellieHre 3anad
KoppensiuuonHeiii | /151 0B1ajienns SHAHMAMM: dTerie B 4 (4) | Tecr, |CoriacHo
o y4eOHOM JINTEepaTypsl, YTCHHE
a”Ham3. JInneniHasa u " TEUYCHUEC I3 CITMCKa
IOTIONHUTEBHOI JINTEPATYPBI,
paHroBas HCIIOJIF30BAHKE ay/IHO- U BUICO-3aITHCel, 06yquI/I YMO,
KOppeJIALHS. KOMITHIOTEPHOI TEXHUKU U MHTEPHETA q KOMIIBIOTED
s chopMupOBaHUST yMeHHIA: » THTEPHET
pellieHre 3a1ad
DBSCAN. Cmech Jist oJiajienus 3HANMAMU: yTeHue B 4 (4) | Tecr, |CornacHo
y4eOHOM JINTepaTypsl, YTEHHE
raycCoBbIX o TEYECHUE Iz CITMCKa
. IOTIONHUTEBHO# JIUTEPATYPHI,
(byHKIII/H/I. E-M HCIOJIB30BAHUE ay[MO- ¥ BUICO-3aIUCEd, 06yquI/I YMO,
AJITOPUTM. KOMITBIOTEPHOU TEXHUKH ¥ MHTEPHETA q KOMIIBIOTED
AFJ'IOMCpaTI/IBHbIe n . , AHTCPHET
s chopMupoOBaHUsT yMeHHIH:
JUBU3MNBHBIC peteHue 3aa4y
METO/BI.
HOHI/I)KCHI/IC HJIH OBJIAICHUSA 3HAHUSAMM: YTCHUC B 4 (4) TCCT, Cor_]'[aCHo
y4eOHOM JINTEepaTypsl, YTCHUE
pa3sMepHOCTH ) TeUeHue I3 CIIHCKA
IOTIONHUTEBHOI JIATEPATYPBI,
JaHHBIX. WCIIONB30BaHME ayInuo- U BUICO-3aIUCeH, 06y‘leHI/I YMO,
O HHOMeprIe u KOMHLIOTBpHOﬁ TEXHUKH U UHTEPHETA q KOMHbIOTCp
MHOTOMEpHBIE PO —— , THTEpHET
METOIHI. JluHeviHbie peleHue 3a1a4
1 HEeJTMHEHHbIE
METOIHI.
O6Hapy)KCHI/IC 151 oBNafAeHNsI 3SHAHUSIMH: YTCHUE B 4 (4) TCCT, Cornacao
o y4eOHOM JITepaTypsbl, YTeHHE
a”Homanmii. boprba ¢ , TEYeHUE I3 CITUCKA
JIOTIOJTHUTETHHOM JINTEPATYPSI,
BH6POC3MH VICTIONB30BaHKE ay/IMO- ¥ BUIEO-3aIIuCei, 06yquH YMO,
KOMITBIOTEPHO! TEXHUKH ¥ MHTEPHETA q KOMIIBIOTED
s chopMHupOBaHUSI yMEHHIA: » IHTCPHET
pelieHye 3a1a4
[TpeobpaszoBanue o oBnaneHnst HAHMAMY: TTeHUE B 4 (4) |Tecr, |CornacHo
4eGHOI JINTEPATYPBI, YTEHUE
®ypoe. DFT u FFT. Y paiyp TEYeHUE I3 CITUCKA
. JIOTIOJIHUTEILHOM JIMTEPATYPBI,
YacToTHBIN aHAU3 UCIIONIb30BaHUE ayIHO- U BUE0-3aIIHCeH, 06y‘leHI/I YMO,
KOMHblOTCpHOﬁ TEXHUKH U UHTEPHETA q KOMH])IOTep
s chopMHpOBaHAS] yMEHHIA: » MHTCPHET
peleHre 3a1a4
Hcnons3zoBanue st OB1a/IeHUS SHAHUSAMM: TeHNe B 4 (4) |Tectr, |CormacHo
y4eOHOM JIUTEPATYPbl, UCTIOIB30BAHKE
npeoOpa3oBaHusI " .| TeueHue I13 CIIHCKa
ay[Mo- U BUIEO-3aIUCEN, KOMITLIOTEPHON
dypbe 1714 AHAJIM3A | Texuykn 1 uHTEpHeTa o0yJyeHu YMO,
3BYKa. Aa KOMITBIOTED
s chopMHpOBaHUS] yMEHHIA:
CriekTporpaMMBbI , AHTEpHET

peueHue 3agau




JletepMUHUPOBaHHBI | /11 OBIa/eHNsA SHAHUAMM: YTeHHe B 4 (4) | Tecr, |CormacHo
y4eOHOI JIUTepaTypsl, YTCHUE
€ CUT'HAJIbI o TEYCHUEC II3 CITMCKa
JOTONHUTEIBHOH JINTEPaTyPE,
WCHOJIb30BaHUE aylIHo- ¥ BUIEO-3aIlHCeH, 06y‘leHI/I YMO,
KOMIIBIOTEPHOH TEXHUKU U MHTEPHETA q KOMITBIOTED
s popMHpOBaHUS YMEHHIA: » MHTCPHET
pelleHne 3a1a4d
CquaﬁHbIe H.ﬂﬂ OBJIAACHUSA 3HAHUSAMM: YTCHUC B 4 (4) TeCT, COFJ'IaCHO
y4eOHOM JUTepaTypsl, YTCHUE
CHUT'HAJIbI . TEYCHUEC II3 CITMCKa
JOTOHUTEIBHOH JINTEPATyPEL,
WCIIONIb30BaHUE ay/fo- ¥ BUIEO-3aIlHCeH, 06y‘leHI/I YMO,
KOMITBIOTEPHOH TEXHUKU U HHTEPHETA q KOMIIBIOTED
s chopMupOBaHUST yMeHHIA: » THTEPHET
pellieHne 3a1a4
CranuoHapHbie Jist oJiajienus 3HANMAMU: yTeHue B 2 (2) |Tecr, |CormacHo
y4eOHOM JUTepaTypsl, YTCHUE
CHUT'HAJIbI o TEUYCHUEC I3 CITMCKa
JOTIOTHUTEIBHOH JINTEPaTyPEL,
WCTIONIb30BAHKE ayANO- ¥ BUJEO-3aIUCeH, 06y‘IeHI/I YMO,
KOMIIBIOTEPHO! TeXHUKY 1 HHTEPHETa q KOMIIBIOTED
s chopMupoOBaHUsT yMeHHIH: » THTCPHET
pellleHre 3a1a4d
Hecranmonapusie Joist oJiajienust 3HANMAMU: yTeHue B 2 (2) |Tecr, |CormacHo
y4eOHOM JIUTepaTypsl, YTCHUE
CUT'HAJIbI o TEYCHUEC I3 CIIMCKa
JOTIOTHUTEIbHOH JINTEPATyPEIL,
WCTIONTb30BaHKE ayAnO- ¥ BUEO-3aITNCeH, 06y‘leHI/I YMO,
KOMIIBIOTEPHO! TEXHUKY M MHTEPHETa q KOMIIBIOTED
s chopMupOBaHUSs] yMeHHIH: » THTEPHET
pelleHue 3a1a4d
Mertonpl ycTpaneHust | A5 OB1ajieHus SHAHMAMH: TeHie B 4 (4) | Tecr, |CornacHo
| y4eOHOM IuTepaTypsl, YTCHUE
HECTAlIMOHAPHOCTEH o TEYCHUEC I3 CIIMCKa
JOTIOJTHUTEIIbHOH JINTEPATYPBI,
UCIIONb30BaHNe ay1o- U BUJEO-3aIUCEH, 06y‘I€HI/I YMO,
KOMITBIOTEPHOH TEXHUKU U MHTEPHETA q KOMIIBIOTED
Jast opMupoBanus ymeHuii: » MHTCPHET
pelleHne 3a1a4d
JIuaenHas Jis1 oBIaAeHNs1 3HAHHSIMH: UTEHUE B 4 (4) TeCT, Cornacao
y4eOHOM JIUTepaTypsl, YTCHUE
perpeccus o TEYCHUEC I3 CIIMCKa
JOTIOTHUTEIIbHOH JINTEPATyPEIL,
UCIIOJIb30BaHUe ayuo- U BUJEO-3aIIUCEH, 06y‘ICHI/I YMO,
KOMITBIOTEPHO! TEXHUKY M MHTEPHETa q KOMIIBIOTED
Jast ¢opMupoBaHust ymeHuii: » MHTCPHET
pelleHue 3a1a4y
Mozemn ARIMA | s oprasenns suamusivn: arerme | 4 (4) |Tecr, |Coracho
4eOHOM JITepaTypsbl, YTCHUE
SARIMAX Y peiyp TeueHue I3 CIMCKA
JIOTIOTHUTEIIbHOH JIATEPATyPBI,
HCIIOJIb30BAaHUE ay[IMO- U BUIEO-3aIUCei, 06yquH YMO,
KOMIIBIOTEPHO! TEXHUKH M MHTEPHETa q KOMIIBIOTED
Jast opMupoBaHust yMeHuii: » MHTCPHET
peleHue 3a1a4
Asroperpeccus o oBnaneHnst HAHMAMY: TTeHUE B 4 (4) |Tecr, |CornacHo
y4eOHOM JIMTepaTypsl, YTCHUE
. TEYEHUE II3 CITUCKA
JIOTIOIHUTEIIbHOM JINTEPATYPBI,
UCIIONb30BaHUe ayo- U BUJEO-3aIUCeH, 06y‘ICHI/I YMO,
KOMIITBIOTEPHO! TEXHHUKH M MHTEPHETa q KOMITBIOTED
, AHTEPHET

s hopMHpOBaHUS] yMEHHIA:
peleHre 3a1a4




O61as TPy10eMKOCTh CaMOCTOSATEJIbHOM PadoThI 0 JucHUILINHE | 64
(gac)

N3 HUX 00bEM CAMOCTOATENLHOI PA0OTHI C HCII0Jb30BAHUEM 64
JIEKTPOHHOr0 00Y4YeHH H JHCTAHIMOHHBIX 00Pa30BaTeJIbHbIX
TEXHOJOrui (4ac)

BrogzkeT BpeMeHH caMOCTOATENLHOM PadoThl, MPpeIyCMOTPEHHbIN | 64
Y4€OHBIM IIAHOM JIJIST TAHHOM JUCIUILIMHBI (J4ac)

4.3 Conep:xanue yaeOHOro MaTepuaJa

TpynoemMKoCTb 4

JVCHUTLIMHEI (3.€.)

HanmeHoBaHMEe OCHOBHBIX Beenenue

pasnenoB (MoayJien) CrnyyaiiHble BeJTMYMHbI
Ba3zoBble cTaTUCTUYECKUE METOIBI
Knacrepuzauus

MarpuyuHble METO/IBI
Monenn curHajioB
PerpeccuonHbie MeTOIbI

DOpMBI TEKYILIETO Tecrt, yCTHBII OMPOC, MPAKTUYECKOE 3aJaHue
KOHTPOJIA

dopma MpoMeKyTOUYHOU 3ayer C OLIEHKOU

arTecralyu

4.3.1. IlepeyeHb cCeMHHAPCKHUX, IPAKTUYECKUX 3aHATHI M JJa60PaTOPHBIX padoT

Ne pazpena n HanmenoBanue TpynoemKkocCTb,
Ne TEMBI CEMUHAPOB, yac. (3 HuX | OueHounble | Popmupyemble
/11 | TUCLMIUIMHBI MPaKTUYECKUX U 3JIEKTPOHHbBIE cpencTna KOMIIETEHIIN
(MomyJst) J1abOPATOPHBIX padOT 4achl)

1 1 Beenenue. Bugnt 1(1) Tect, YO IIK-1.1, I1K-1.2,
aHanm3a. TUmsl JTaHHBIX I1K-1.3, TIK-2.1,
IIK-2.2, TIK-2.3
2 |2 BazoBble TeXHUKU 2(2) Tect, YO I1K-1.2, I1K-1.1,
BU3YyaIN3alIAU [1K-1.3, TIK-2.1,
9KCIIEPUMEHTAJIBHBIX [K-2.2, [IK-2.3

JaHHBIX
3 3 Buan cratuctuueckux 212) Tect, VO IIK-1.1, TIK-1.2,
pacrpesieneHui IMK-1.3, [IK-2.1,
IIK-2.2, TIK-2.3
4 14 [Tapametpsl cayvaiiHbix | 2 (2) Tecr, YO IIK-1.1, T[IK-1.2,
BeJIMYMH I1K-1.3, I1IK-2.1,
IIK-2.2, TIK-2.3
5 |5 OCHOBBI CTATUCTUKHU 1 2(1) Tecr, YO IIK-1.1, TIK-1.2,
LEHTpAJIbHASA I1K-1.3, I1K-2.1,
rpesiesibHasl Teopema I1K-2.2, IIK-2.3
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Ne paznena u HaumenoBanue TpyroeMKoCTb,
Ne TEMBI CEMHHAPOB, yac. (u3 Hux | OueHounsle | Dopmupyembie
/11 | JUCLIMIUTMHBI MPAKTUYECKUX U NIEKTPOHHBIE CpefcTBa KOMIIETEHIINN
(MomyJst) J1a00PaTOPHBIX padoT Yachl)

6 |6 JloBeputenbHbIe 2 (1) Tecrt, YO IIK-1.1, I1IK-1.2,

MHTEPBAJIbIL. I1K-1.3, IIK-2.1,
IIK-2.2, TIK-2.3

7 17 [TpoBepka runores. 2(1) Tect, VO IIK-1.1, TIK-1.2,
Cy1iiecTBoBaHue IIK-1.3, IIK-2.1,
JIMHEWHOTO TPEeHJa. [1K-2.2, I[1K-2.3

8 8 CpaBHeHMe Mofeliei. 2(1) Tect, VO IIK-1.1, TIK-1.2,
Merton MmakcuMaIbBHOTO I1K-1.3, I1K-2.1,
TIPaBIOIIOIOOM S [1K-2.2, IIK-2.3

9 |9 KoppensaumoHHsiin 2(1) Tect, YO I1K-1.1, TIK-1.2,
aHaym3. JIuHeiiHasa u I1K-1.3, IIK-2.1,
paHroBasi KOppeJsALHMs. [1K-2.2, [IK-2.3

10 10 DBSCAN. Cmech 2 (1) Tect, YO IIK-1.1, IIK-1.2,
rayccoBbIx (pyHKIMU. E- IMK-1.3, [IK-2.1,
M anropurm. [1K-2.2, [IK-2.3
AryioMeparvuBHbIE U
JVMBU3MBHBIE METO/BI.

11 |11 Ionuxenue 2(1) Tecr, YO IIK-1.1, ITIK-1.2,
Pa3MEpPHOCTH JTaHHBIX. ITK-1.3, [IK-2.1,
OpHoMepHbIE U I1K-2.2, I1K-2.3
MHOTOMEPHbIE METOJIbI.
JInneiiHple 1
HeJIMHEWHBIE METOIBI.

12 |12 OOHapyxeHue 2 (1) Tecr, YO IIK-1.1, TIK-1.2,
aHomanuii. bops6a ¢ I1K-1.3, IIK-2.1,
BBIOpOCaMU [1K-2.2, IIK-2.3

13 |13 Marpudnsie 2(2) Tect, YO IIK-1.1, TIK-1.2,
npeoOpa3oBaHUs U [MK-1.3, T1K-2.1,
Pa3IoKEeHU S [1K-2.2, TIK-2.3

14 |14 Hcnonp3oBanue 4(2) Tect, VO IIK-1.1, TIK-1.2,
OPTOrOHAJIbHBIX IIK-1.3, IIK-2.1,
peoOpa3oBaHUM TS [1K-2.2, TIK-2.3
CKaTUsI U300paKEHUH,
JPEG-1niono0HbIe
QITOPUTMBbI

15 |15 ITpeobpazoBanue Pypoe. |4 (2) Tect, YO IK-1.1, TIK-1.2,
FFT. YacroTHBIlI aHAJIN3 I1K-1.3, TIK-2.1,

IIK-2.2, TIK-2.3
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Ne paznena u HaumenoBanue TpyroeMKoCTb,
Ne TEMBI CEMHHAPOB, yac. (u3 Hux | OueHounsle | Dopmupyembie
/11 | JUCLIMIUTMHBI MPAKTUYECKUX U NIEKTPOHHBIE CpefcTBa KOMIIETEHIINN
(MomyJst) J1a00PaTOPHBIX padoT Yachl)

16 |16 AptedakTsi 4(2) Tecr, YO IIK-1.1, TIK-1.2,
npeoOpazoBanusi. OKHO ITK-1.3, TIK-2.1,
peoOpa3oBaHUsI. [MK-2.2, T1K-2.3
[Mapamerpuueckas
OIIEHKa CIIeKTpa

17 |17 Hcnonb3oBanue 2(12) Tect, VO IIK-1.1, TIK-1.2,
npeoOpazoBaHus Pypbe [1K-1.3, TTK-2.1,
JUIS1 aHAJIN3a 3BYKa. [1K-2.2, TIK-2.3
CriekTporpaMmsl

18 |18 JleTepMUHUPOBaHHbBIE 2(2) Tecr, YO IIK-1.1, IIK-1.2,
CUTHAJIBI I1K-1.3, TIK-2.1,

IIK-2.2, TIK-2.3

19 |19 CrnyuailHble CUTHAJIBI 2 (1) Tecr, YO IIK-1.1, IIK-1.2,

IIK-1.3, I[IK-2.1,
IIK-2.2, TIK-2.3
20 |20 Cranmonapusie curHaisl | 1 (1) Tecr, YO IIK-1.1, I1IK-1.2,
IIK-1.3, IIK-2.1,
IIK-2.2, TIK-2.3

21 |21 Hecratmonapusie psaast | 2 (1) Tect, YO IIK-1.1, I1K-1.2,

JaHHBIX I1K-1.3, I1IK-2.1,
IIK-2.2, TIK-2.3

22 (22 Mertoap! ycTpaHeHus 2(1) Tect, VO IIK-1.1, TIK-1.2,

HECTAlMOHAPHOCTEN I1K-1.3, IIK-2.1,

IIK-2.2, TIK-2.3

23 (23 Jluneiinas perpeccust 2(12) Tect, VO IIK-1.1, TIK-1.2,
IIK-1.3, IIK-2.1,

IIK-2.2, TIK-2.3

24 |24 Monenu ARIMA u 2(2) Tect, YO IIK-1.1, IIK-1.2,

SARIMAX IIK-1.3, IIK-2.1,

IIK-2.2, TIK-2.3

25 |25 ABTOperpeccus 2(1) Tecr, YO IK-1.1, TIK-1.2,
IIK-1.3, IIK-2.1,

IIK-2.2, TIK-2.3

4.3.2. [lepeueHsb TeM (BOIPOCOB), BLIHOCHMbIX Ha CAMOCTOSITEJIbHOE U3yYeHHE

CaMOCTOATEJIbLHOMI p360TI>I CTYA€HTOB
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Tema

3amanue

Popmupyemas
KOMIIETEHLIU

WK

Ba3oBble TEXHUKUN
BUBYyaIM3aIUN
9KCIIEPUMEHTAJIBHBIX JIAHHBIX

[onoGpats onTuMaTbHOE
Npe/ICTaBJICHUE JTaHHbIX

[IK-1, ITK-2

[IK-1.1
IK-1.2
[IK-1.3
I1K-2.1
[IK-2.2
I1K-2.3

Buapl craTrcTrueckux
pacripeneneHuin

Buapl craTrucTueckux
pacrpenieneHui

IIK-1, I[IK-2

IK-1.1
IK-1.2
I1K-1.3
IK-2.1
[1K-2.2
I1K-2.3

[TapameTpsl cityyaitHbIX
BEJIMYMH

OnpenenuTts mapameTpsl
CIlyYaiiHbIX BEJTMYMH

[1K-1, ITK-2

[K-1.1
IK-1.2
I1K-1.3
I1K-2.1
I1K-2.2
[1K-2.3

HOBepI/ITeJII)HI)Ie HWHTEPBAJIbL.

Onpenenuts 1OBEPUTENIBHBIN
MHTEpBaT

[IK-1, I[IK-2

IK-1.1
IK-1.2
I1K-1.3
IK-2.1
[K-2.2
I1K-2.3

ITpoBepka rumores.
Cy1iecTBOBaHUE JTUHEHHOTO
TpeH/a.

[TpoBepka rurores.
Cy1iecTBOBaHUE JTMHENHOTO
TpeH/a.

IIK-1, IIK-2

IK-1.1
IK-1.2
IIK-1.3
IK-2.1
IIK-2.2
[1K-2.3

KoppensauuoHHblil aHaus.
JIuHeiiHas u paHrosas
KOppeJIsALusl.

KoppensauuonHslii aHamms.
JluneiiHas v paHrosas
KOppeJIsLus.

[IK-1, [IK-2

[IK-1.1
IIK-1.2
I1K-1.3
IK-2.1
[K-2.2
[1K-2.3

DBSCAN. Cmech rayccoBbIx
pynkumit. E-M anropurm.
ArsiomMepaTvBHbBIE U
JVBU3UBHbIE METOMBI.

KnacrepuszoBarb gaHHbIE

IIK-1, I[IK-2

IK-1.1
[IK-1.2
I1K-1.3
[IK-2.1
IIK-2.2
[IK-2.3
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Tema

3amanue

Popmupyemas
KOMIIETEHLIU

WK

[TonnxeHne pasmepHOCTH
JaHHbIX. OTHOMEpHbIE U
MHOTOMEPHbIE METOJIbI.
JInHeliHble 1 HEIMHEWHbBIE
METOIBI.

[TonnxeHne pasmepHOCTH
JNaHHbIX. OTHOMEpHbIE U
MHOTOMEPHbIE METOJIbI.
JInHeliHble U HEIMHEWHBIE
METO/BI.

[IK-1, ITK-2

[IK-1.1
IK-1.2
[IK-1.3
I1K-2.1
[IK-2.2
I1K-2.3

OO0HapyxeHre aHOMAaJTHUIA.
Bopwba ¢ BeiOpocamu

OOHapyxeHre aHOMAaJTHIA.
Bopbba ¢ BeiOpocamu

IIK-1, I[IK-2

IK-1.1
IK-1.2
I1K-1.3
IK-2.1
[1K-2.2
I1K-2.3

10

[TpeodpazoBanue Pypwe. DFT
u FFT. YacrotHbiil aHamm3

[TpeobpazoBanue Pypre. FFT.
YacToTHbIN aHAIN3

[1K-1, ITK-2

[K-1.1
IK-1.2
I1K-1.3
I1K-2.1
I1K-2.2
[1K-2.3

11

Ucnonw3oBanue
npeoOpazoBanust Pypbe ist
aHaJIn3a 3ByKa.
CriekTporpaMmsl

Hcnonw3oBanue
npeoOpazoBanus Pypbe It
aHaJIn3a 3ByKa.
CriekTporpaMmsl

[IK-1, I[IK-2

IK-1.1
IK-1.2
I1K-1.3
IK-2.1
[K-2.2
I1K-2.3

12

HCTCpMI/IHI/IpOBaHHHC CHUI'HAJIbI

HCTCPMI/IHI/IPOBEIHHBIC CHUI'HAJIbI

IIK-1, IIK-2

IK-1.1
IK-1.2
IIK-1.3
IK-2.1
IIK-2.2
[1K-2.3

13

CrnyuaiiHble CUTHAJIBI

CrnyuaiiHble CUTHAJIBI

[IK-1, [IK-2

[IK-1.1
IIK-1.2
I1K-1.3
IK-2.1
[K-2.2
[1K-2.3

14

CTaLII/IOHaprIC CHUTI'HAJIbI

ITpoBeputsh psj Ha
CTallMOHAPHOCTb

IIK-1, I[IK-2

IK-1.1
[IK-1.2
I1K-1.3
[IK-2.1
IIK-2.2
[IK-2.3

14




Ne Tena Sananme Popmupyemas

MK
/i KOMIIETEHLIU A

15 | HecraiioHapHble CUTHAJIbI Haiitu necraumonapnsie psiael - | [IK-1, TIK-2 [IK-1.1
[K-1.2
IK-1.3
IK-2.1
[K-2.2
I1K-2.3

16 | Meroap! ycTpaHeHus VYcrpanenue Hecraimonapaocty | [1K-1, TIK-2 IK-1.1
HECTaIlMOHAPHOCTEN psana [1IK-1.2
I1K-1.3
IK-2.1
[1K-2.2
I1K-2.3

17 | JluneriHas perpeccus [TocTpouTs TMHENHYIO [1K-1, I[IK-2 [K-1.1
perpeccuio [K-1.2
[1K-1.3
[IK-2.1
[1K-2.2
[K-2.3

18 | Monenu ARIMA u SARIMAX | Cnenatb IporHo3 JaHHBIX [IK-1, I[IK-2 IK-1.1
moneiavu ARIMA u I1IK-1.2
SARIMAX I1K-1.3
IK-2.1
[K-2.2
I1K-2.3

19 | ABTOperpeccus Astoperpeccus [IK-1, ITIK-2 [IK-1.1
IK-1.2
IK-1.3
IK-2.1
[1K-2.2
[1K-2.3

4.4. MeTouecKne YKa3aHUA M0 OPraHU3anuy caMOCTOSTEJTbHOH PadoThl
CTY/IEHTOB

CamocrosiTesibHasi paboTa CTyAEHTOB BceX (DOpM M BUIOB OOyUeHUsl SABJISETCS OJHUM U3
00sI3aTeNIbHBIX BUJIOB 00Pa30BaTeIbHON JESITEIbHOCTH, 00eCIIeYMBAIOIIEH pean3alnio TpeOOBaHMI
degepalbHBIX TOCYIAPCTBEHHBIX CTAHAAPTOB BBICIIErO MPO(ECCHOHATBHOTO 0Opa30BaHUS.
CoracHO TpeOOBaHUSAM HOPMATUBHBIX JOKYMEHTOB CAMOCTOSITE/IbHASL Pa00OTa CTYIEHTOB SIBJISIETCSI
00s13aTeJIbHBIM KOMIIOHEHTOM OOpa30BaTeJbHOIO TMpollecca, TaK Kak oHa oOecrevynBaer
3aKperuieHUe MOJy4aeMbIX Ha JIEKIIMOHHBIX 3aHSATUSX 3HAHUW MyTeM MPHOOPETEHHS] HABBIKOB
OCMBICJICHUSI M PACIIMPEHUS UX COJIepKaHMUsl, HABBIKOB PEIlIeHUsI aKTyaJIbHBIX MPo0OieM (hopMup-
OBaHMSI OOIICKYJIBTYPHBIX M MPO(ECCUOHATBHBIX KOMIIETCHIIMI, Hay4HO-HCCIIe0BATEIbCKON
JeATeIbHOCTH, MOATOTOBKM K CeMUHApaM, JTaOOpaTOpHbIM padoTaM, c/iaue 3a4eTOB U 9K3aMEHOB.
CamocrosTesibHast paboTa CTYIEHTOB IPeACTaBIIsieT COOON COBOKYITHOCTh ayJAMTOPHBIX M BHEay-
JUTOPHBIX 3aHATHE U padoT. CamocTosiTesbHas padoTa B paMKax 00pa30BaTeIbHOTO Iporecca B
By3€ pelliaeT CAeAyoIlue 3a1a4u:
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— 3aKpervieHde W pacliipeHre 3HAaHWW, YMEHMH, TOJyYeHHBIX CTYJIeHTaMH BO BpeMs
ayOIUTOPHBIX U BHEAYAUTOPHBIX 3aHSTHI, NMpEeBpalleHue MX B CTEPEOTHIbl YMCTBEHHOU U
(puzmyeckon aesITeIbHOCTH;

— HpI/IO6pCTCHI/Ie JOINIOJIHUTEIBbHBIX 3HAHWI 1 HaBLIKOB I1O JUCHUITTIMHAM yqe6H0r0 IJ1aHa;

— d¢opMUpOBaHUE U pa3BUTHE 3HAHUU U HABBIKOB, CBS3aHHBIX C HAY4YHO-
MCCIIeI0BATENbCKON JesITeJbHOCTHIO;

— pa3BHUTHE OpPHEHTALIMM M YCTAaHOBKM Ha KaueCTBEHHOE OCBOEHHE 0Opa3oBaTEIbHOM
IPOTpaMMBl;
— pa3BHUTHE HABBIKOB CAMOOPraHU3AIHY;

— (bOpMHpOBaHPIe CaMOCTOATEJIBHOCTU MBIIIJICHUA, CIIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBCPHICHCTBOBAHNIO U CaMOPEAIN3allvuu;

— BHIpa0OTKa HaBBIKOB 3(P(PEeKTUBHOU CaMOCTOATENbHON MpodecCHOHATBHON
TEOPETHUYECKOM, MPAKTUUECKON U yueOHO-MCCIIEOBATENbCKON JesTebHOCTH.

IloaroroBka k Jeknuu. KayecTBo ocBOeHUs cofepkaHUsl KOHKPETHOW IUCHUILIMHBI
MPSIMO 3aBHCUT OT TOTO, HACKOJIBKO CTY/IEHT caM, Oe3 BHEITHEero MpUHYkAeHUs (popMupyeT y ceds
YCTaHOBKY Ha MOJIyuYeHHe Ha JIEKIUSAX HOBBIX 3HAHUH, JOMOIHSIONINX YK€ UMEIOIIMECs MO JaHHOU
OUCHUIUIMHE. Bpemsi Ha MOATrOTOBKY CTYAEHTOB K JIByXYacCOBOW JIEKIIMM MO HOPMAaTUBaM
cocTasiisieT He MeHee 0,2 yaca.

IToaroroBka K NMpakTU4eCKOMY 3aHATHI. [IoAroToBKa K MpakTUYECKOMY 3aHSITHUIO
BKJIIOUAET CJIEYIOIIUE SJIEMEHThl CAMOCTOSITEIbHOM JeSITeJIbHOCTU: YETKOE MPe/ICTaBJIeHNE LIeJU U
3aJlay ero NpOBEeJeHHUs; BbIJeJeHHE HABBIKOB YMCTBEHHOW, aHAJUTUYECKOW, HAyUHOU
IeSTEIHOCTH, KOTOPbIE CTAaHYT Pe3yJIbTaTOM MPEICTOsIIel padoTh. BripaOoTKa HABBHIKOB OCYIIEC-
TBJISIETCSL C TIOMOIIIBIO TOTYYeHHsI HOBOUM MHpopMaIy 00 U3ydaeMbIX MPOLECcax U ¢ MOMOIIbIO
3HaHUs O TOM, B KaKOH CTENIEHU B JAHHOE BPeMsl CTYIEHT BJaJleeT METOJaMH MCCIeN0BaTeIbCKON
OesITeIbHOCTH, KOTOPHIMHM OH CTaHEeT MOJb30BaThCs HA MpPaKTHU4ecKoM 3aHATUU. [ToaAroToBka K
MPAKTHYECKOMY 3aHSTHUIO HepeoKo TpeOyeT mogdopa Marepuaia, AAaHHBIX U CIIEIHAJbHBIX
MCTOYHHUKOB, C KOTOPBIMU MPEACTOUT yueOHast padota. CTyIeHTH JOJIKHBI I0Ma MOATOTOBUTH K
3aHATHIO 3—4 ipuMepa (popMYITMPOBKU TeMbl UCCIEOBAHUS, IPEICTABIEHHOIO B MOHOTrpausix,
HAYYHBIX CTaThsIX, OTUETaX. 3aTeM OHM CAMOCTOSITEJIbHO OCYIIECTBIISIOT MOUCK COOTBETCTBYIOIINX
MCTOYHUKOB, OMpPENessioT aKTyaJdbHOCTh KOHKPETHOTO KCCJIEOBAHUS MPOIECCOB U SIBICHUM,
BBIJIEJISIIOT OCHOBHBIE CIIOCOOBI JOKA3aTEILCTBA ABTOPAMU HAYYHBIX pabOT LIEHHOCTU TOTO, YeM OHU
3aHUMAIOTCA. B XoJe caMoro mpakTUYeCKOro 3aHSTHs CTYAEHThl CHayaja MpeJCTaBJISAOT
HaliIeHHbIE UMY BapUaHTBl (DOPMYTMPOBKH aKTyaIbHOCTU MCCIIEI0OBAHMU S, OOCYKAAIOT UX U 0OOCHO-
BBIBAIOT CBOE MHEHME O HaWJIyyllleM BapuaHTe. BpeMs Ha MOArOTOBKY K MPAKTUUYECKOMY 3aHSTHUIO
[0 HOPMATUBAaM COCTaBJisieT He MeHee 0,2 yaca.

IToaroroBka K KOHTPOJbHOH padoTe. KoHTponbHass paboTa Ha3zHadaeTcs IMOCHe
M3YYeHHsI ONpeIeIEHHOTO pasjiena (pa3aenoB) AMCHUIUIMHBL U TPeCTaBIsieT COO0N COBOKYITHOCTh
pa3BEpHYTHIX TUCbMEHHBIX OTBETOB CTYJEHTOB Ha BOIIPOCHI, KOTOPbIE OHU 3apaHee MOJyyaloT OT
npenogasarens. CaMocTosiTe/bHAsA MOATOTOBKA K KOHTPOJIBHOW paboTe BKJIOYAET B ceOs: —
M3yUeHHE KOHCIIEKTOB JIEKI[MW, PACKPBHIBAIOIIMX MaTepuasl, 3HaHHE KOTOPOro MpoBEpseTCs
KOHTPOJIBHON paboTOM; MOBTOpPEHHE Y4eOHOro marepuasa, MOJYyYEeHHOTO MPH MOATOTOBKE K
CEMHHAPCKUM, IMPAKTUYCCKUM 3aHATHAM U BO BPEMA HUX IIPOBEACHUA; U3YUYCHUC ,HOHOJ]HI/ITGHBHOﬁ
JIMTEPATYpPbl, B KOTOPOH KOHKPETU3UPYETCs COlAepkKaHUe MPOBEPSAEMbIX 3HAHMIA; COCTABJICHNUE B
MBICJIEHHOH (hOpMe OTBETOB Ha MOCTaBJIEHHbIE B KOHTPOJIBHON paboTe BOIMPOCH; (hpopMUpoBaHUE
NICUXOJIOTMYECKON YCTAaHOBKM Ha YCIIEIIHOE BBIIOJHEHUE BCeX 3a/laHuil. Bpems Ha MoAroToBky K
KOHTPOJIbHOHM padoTe Mo HOpMaTHUBaM COCTaBJIsieT 2 Jaca.
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IToaroroBka k 3k3ameHy. CaMocTosATelbHAsl TMOATOTOBKA K dK3aMEHY CXOXka C
MOATOTOBKOM K 3a4eTy, ocoOeHHO eciau oH auddepeHnupoBanHbii. Ho 00beM yueOGHOro
MaTeprasa, KOTOPBIH Hy’KHO BOCCTAHOBUTH B TIAMSTH K 9K3aMeHY, BHOBb OCMBICIUTh U TIOHSTH,
3HAUYUTENHHO OOJIbIle, TT0ITOMY TpedyeTcsi OoJbllie BpeMeHU U YMCTBEHHBIX yCUIU. BaxkHO
chopMUpOBaTH ITEJIOCTHOE TPEACTABICHUE O COIEpPKAHUM OTBETAa HA KaXJbIi BOIPOC, YTO
MpearoaraeT 3HaH|e pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOTO WJIM MHOTO SIBJIEHUs, TIpoliecca,
yMEHHE PAacKphIBaTh (PaKTOPHI, OMpPeesaioniie UX MTPOTHBOPEUUBOCTh, 3HAHHE UMEH yUYeHBIX,
M3y4daBIIMX o0CcyxkaaeMyto nmpodnemy. HeoOxonumo Tak:xe mpuBecTy HHGOPMAIIMIO O MaTepuaiax
SMIUPUUYECKUX HCCIEJOBAHNI, YTO yKa3blBA€T HA BCECTOPOHHIOW MOJATOTOBKY CTYIEHTa K
9K3aMeHy. BpeMs Ha MOATrOTOBKY K 9K3aMEHY MO HOpMaTUBaM cOcCTaBiseT 36 4yacoB s
OakaaBpoB.

@®opMbI BHEAYIUTOPHOH CAMOCTOATEJNLHOI Pad0ThI

CocraBaenne raoccapus llenp camocTosiTebHON pabOTHI: MOBBICUTH yPOBEHb
MH(OOPMAIIMOHHBIA KYJIBTYPbI; TPUOOPECTH HOBBIE 3HAHMS; OTPab0OTaTh HEOOXOIUMBIC HABBIKU B
MpeaIMeTHOI 001acTi yueOHoro Kypca. ['ioccapuii — cioBaphb crieliaaIn3upoOBaHHBIX TEPMUHOB U
ux omnpexenenuid. Ctarbs riaoccapust — onpenenenue tepmuna. Conepxanue 3amaHus: cOop u
CHCTeMaTH3aIys MOHITUN UM TEPMUHOB, OObeAMHEHHBIX 00ITel crielnu(uiecKkoi TeMaTUKOu, 1Mo
OIHOMY JTMOO HECKOJIbKMM HMCTOYHMKaM. BhInoiHeHue 3agaHusi: 1) BHUMATEJIbHO MPOYHMTATH
paboTy; 2) omnpenenuTh HanboJee YacTo BCTpeyvalolluecs TepMHUHBI; 3) COCTaBUTh CIHMCOK
TEPMHHOB, OObEMHEHHBIX OOIIEH TEMaTHKOM; 4) pacroNokUTh TEPMUHBI B a7I(haBUTHOM TIOPSIIIKE;
5) cOCTaBUTh CTaThU IJIOCCApUsl: — JaTh TOYHYIO (DOPMYJIUPOBKY T€PMUHA B UMEHUTEIbHOM
najiexxe; — O0OBEMHO PACKPBHITh CMBICI JAHHOTO TepMHUHA [lnaHupyemble pe3ynbTaThl CaMOCTOsI-
TEJIBHON PabOTHI: CIIOCOOHOCTh CTY/AGHTOB peIllaTh CTaHIAPTHBIE 3aa4u MpodeCcCUuOHATBHON
AesITeJIbHOCTU Ha OCHOBE MH(MOPMAIIMOHHON 1 OMOIMorpadrieckoi KyabTypsl ¢ TPUMEHEHUEM
MH(POPMAITMOHHO-KOMMYHHMKAIMOHHBIX TEXHOJOTHMH M C YYeTOM OCHOBHBIX TpeOOBaHUU
MH(OPMAIMOHHON 0e30MacHOCTH.

Pa3pa6oTka npoekTa (VHIVBHUIYaJIbHOTO, TpynmoBoro) Lleabs camocTosiTesIbHON padoTHI:
pa3BUTHE CIIOCOOHOCTH MPOTHO3UPOBATH, TPOSKTUPOBATh, MOJEIUPOBATh. [IpOEeKT — «OrpaHu-
YEeHHOE BO BPEMEHH IleJIeHapaBieHHOEe U3MEHEHNE OTIEIbHOU CHCTEMBbI C YCTAHOBJIEHHBIMU TPeOo-
BaHUSIMU K KayeCTBY pe3yJIbTaTOB, BO3MOXHBIMUA paMKaMHU pacxojla CPeJCTB U PECypCcoOB U
criennduueckoil opranuzanueii». Boimonnenue 3aganus: 1) quarHocTrka cutyanuu (mpodiemMar-
u3alys, 1eernojaranue, KOHKpeTu3alus 1eu, opMaTupoBaHUe MPOEKTa); 2) MPOEKTUPOBAHUE
(yTounenue uienu, (byHKIUH, 3a[a4 U TUlaHa padOThl; TEOPETUYECKOE MOJIEIUPOBAHUE METOIOB U
CpEJICTB pellieHus 3a/1a4; JeTajlbHas MPopadOTKa ITAMOB PelleHrs] KOHKPETHBIX 3a]1a4; MOIIaroBoe
BBITIOJTHEHUE 3alJaHUPOBAHHBIX MPOEKTHHIX NEWCTBUM; cucTemaTusalnus u obOoOiieHue
MOJYYEHHBIX Pe3yJbTaTOB, KOHCTPYMPOBAHUE NPEIINojaraeMoro pesyjibTara, IMOIIaroBoe
BBINIOJIHEHUE MPOEKTHBIX JeUCTBUM); 3) pediekcusi (BbIAICHEHUE COOTBETCTBUS MOJIYYEHHOTO
pe3yJbTaTa 3aMbICITy; OmpeesieHue KayecTBa MOTyYeHHOTO MTPOAYKTa; IEPCIIEKTUBBI €r0 Pa3BUTHS
U ucnonb3oBaHus). [Ipeamnonaraemeie pe3ysibTaThl CaMOCTOSITEbHON pPabOTHI: TOTOBHOCTD
CTYJIEHTOB HCIIOJIb30BaTh 3HaHNWE COBPEMEHHBIX MPOOJieM HayKH M 0Opa30BaHMS MPH PEIICHUH
oOpa3oBaTenbHbIX U MPOMECCHOHATBHBIX 3a7a4; TOTOBHOCTb MCIOIb30BaTh WHIWBUYaJIbHbIS
KpeaTuBHBIE CIIOCOOHOCTH IS OPUTMHAIBHOTO pelleHWs WCCIIeAOBAaTeNIbCKUX 3aJad; —
CIMOCOOHOCTh MTPOTHO3MPOBATH, MPOEKTUPOBATH, MOACTUPOBATD.

Nudopmanmonnsiii nouck Llenb camocTosATeTbHON PabOTHI: Pa3BUTHE CIHOCOOHOCTH K
NPOCKTUPOBAHUIO U NMPEOOPA30BAHMI0 YYEOHBIX JEWCTBHII Ha OCHOBE PA3JIMYHBIX BHIOB
MH(pOPMAIIMOHHOTO NoUcKa. H(pOpMaIMOHHBIN TOUCK — MOUCK HECTPYKTYPUPOBAHHOW JIOKYMEHT-
anbHOM MH@opmauuu. CIUCOK COBPEMEHHbIX 3aAady MH(pOPMAIMOHHOIO MOMCKA: pelIeHHe
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BOIIPOCOB MOJCIMPOBAHUS; KiaacCUdUKanusa JTOKYMEHTOB; (UiIbTpanus, KiaccCHupUKaIusa
JOKYMEHTOB; POEKTUPOBAHKE apXUTEKTYP MOUCKOBBIX CUCTEM U TMOJIb30BaTeIbCKUX UHTEP(EiicoB;
u3BjedeHne uHpopmanuu (aHHOTHpPOBaHWME W pedepupoBaHUe TOKYMEHTOB); BBHIOOP
MH)OPMAIIMOHHO-TIOUCKOBOTO sI3bIKA 3alpoca B MOUCKOBBIX cucTemax. CopepkaHue 3aJaHus MO
BHJIaM TTOVCKA: TTOUCK OMOIMorpapuueckrii — MOUCK HeOOXOAUMBIX CBEJJCHHH 00 MCTOYHUKE W
YCTaHOBJICHUME ero HaJuuusl B CUCTEMe APYruX HCTOYHUKOB. BemeTcs myTem pasbiCKaHUS
oubnuorpacduueckonn mHpOpManuu M OudIMorpacdmIeckux Mmocooui (MHGPOPMAITMOHHBIX
W3[1aHUI ); TIOUCK CaMUX MH(OPMAIIMOHHBIX UICTOYHUKOB (JOKYMEHTOB U U3[JaHUI1), B KOTOPbIX €CTh
WA MOXKET COIepKaThCsl Hy)KHast MH(GOpMAIHs; — MOUCK (paKTHUECKUX CBEICHUI, COIEePKAIIUXCS
B JIUTEpaType, KHUre (Hampumep, 00 uctopudeckux (pakTax U COOBITHSAX, O OMorpapuiyeckux
JAHHBIX U3 XKU3HU U JICATEBHOCTH IMCATeNIs, YIYSHOTO | T. 11.). BHIIToIHeHue 3a1aHus:

1) onpesenenre 00IacTH 3HAHUT;

2) BBIOOp THMA ¥ UCTOYHUKOB JJAHHBIX;

3) cbop mMarepuasioB, HEOOXOOUMBIX JIJIs1 HAITOTHEHWST MH(OPMAIIMOHHON MOJIEIH;
4) orbop HanbosIee Moje3HON MH(pOPMAIIUH;

5) BbIOOp MeToAa 0O6paboTKM MH(popManmu (KiaccudpuKauus, Kjiactepusanus, perpecc-
WOHHBIN aHaJIM3 # T.]1.);

6) BBIOOp aJIropuTMa MOMCKA 3aKOHOMEPHOCTEN;

7) MOUCK 3aKOHOMEpHOCTe!, (pOpMasIbHBIX IPABUI M CTPYKTYPHBIX CBSI3ei B COOpPaHHOM
vHpopmanmu;

8) TBOpuUecKasi MHTEpIIpeTalys OJYyYeHHbIX Pe3yJIbTaToB.

[Tnanupyemble pe3yabTaThl CAMOCTOSTENLHON padOThl: — CIIOCOOHOCTh CTYAEHTOB pellaTh
CTaHJApTHbIE 3aJauu NMPOo(eCCUOHATBHON AeATEIbHOCTH Ha OCHOBE MH(pOPMAIIMOHHOW U
ouonnorpauIecKko KyJabTypbhl C MpUMEHeHueM HWHMOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI U C YYeTOM OCHOBHBIX TpeOOBaHMII WH(POPMAIIMOHHOW 0€30MacCHOCTU; TOTOBHOCTD
MCIOJIb30BaTh 3HAHUE COBPEMEHHBIX MPOOJieM HayKW M 0Opa30BaHUs MPHU pelieHuH oOpa3oBa-
TEeJIbHBIX U TPO(ECCHOHAIBHBIX 3a/1au.

Pa3pa6oTrka MyJbTHMeUITHON mpe3eHTamum llenu caMocTosiTeabHON PadOTHI
(BapuaHThl): — OCBOEHHE (3aKperieHrne, 0000IIeH e, cucTeMaTu3anysi) y4eOHoro MaTepuaa; —
oOecrieyeHre KOHTPOJISl KauecTBa 3HAaHUN; — (DOPMUPOBAHUE CIIEIMAIBHBIX KOMIIETEHIIUH, oOecre-
YHMBAIOIIMX BO3MOKHOCTh pabOThI ¢ MH(OPMAIIMOHHBIMU TEXHOJIOTHSIMH; — CTaHOBJIEHHE OOIIEK-
YJABTYPHBIX KOMIETEHIMI. MylbTUMeIUIHAsA NPEe3eHTalusl — IPEACTABICHUE COAEPKaHUS
y4eOHOro marepuasa, ydyeOHOW 3a7aud C MCIOJIb30BAaHUEM MYJIBTUMEIUIHBIX TEXHOJIOTUH.

Brinmonnenue 3aganus:

1. Dran npoeKTUpOBaHUs: — OIpeeIeHUe LeJiel UCTIONb30BAHUS TIPE3eHTalun; — cOop
HEOOXOIMMOro Marepuasa (TEKCThl, PUCYHKH, CXeMBI U Ap.); — (OPMHUpPOBaHUE CTPYKTYPHI U
JIOTHIKY TIOIa4X MaTepuaa; — CO3JaHue MaIlKy, B KOTOPYIO TIOMeIleH COOpaHHBIN MaTepuall.

2. Drtan KOHCTPYMPOBaHHUsI: — BbIOOP mporpammel MS PowerPoint B MeHIO KoMITbIOTEpa; —
orpejesieHrue NU3aiiHa CIaiIoB; — HaIOJIHEHUE CIaliJOB COOpaHHOW TEKCTOBOUM M HATJISIAHON
uHpopmanmeil; — BKIOYeHUE 3P PEKTOB aHUMALUU M MY3bIKQJIbHOTO CONPOBOXIEHUS (MpU
HEOOXOIMMOCTH ); — YCTaHOBKA peKUMa MOKa3a CIaiI0B (TUTYJIbHBIN Cllaiifl, BKIIOYAOIIUI HauMe-
HOBaHMe Kadephl, T7Ie BHIOMHEHa padoTa, Ha3BaHUe MPE3EHTAIMH, TOPOI ¥ TOJ; COfIEpKaTeTbHbIN
— CNMCOK CJIAiJIOB MPEe3eHTAllUU, CIPYNIMPOBAHHBIX MO TEMaM COOOIIEHUS; 3aKTI0UUTEIbHBII
CJIaii]] CONEPKUT BbIBOJIBI, TOJKEJIAHUSI, CIIUCOK JIMTEPATYPHI U TP.).

3. Dran MOIACIINPOBAHUA — IMPOBEPKA U KOPPEKIHUA MOATOTOBJIIEHHOIO Mart€pualia,
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orpeesieHre POIOKATEILHOCTH €r0 IEMOHCTPALIUH.

[TnaHupyemble pe3yJabTaThl CAMOCTOSITENILHON pabOThl: — TOBBIIIIEHUE MH(POPMAIIMOHHON
KYJbTYpPbl CTYJIEHTOB W oOecredyeHHe HX TOTOBHOCTH K HMHTErpallid B COBPEMEHHOE
MH(POPMAITMOHHOE MPOCTPAHCTBO; — CIIOCOOHOCTh pelliaTh CTaHAApPTHHIC 3aaud MPodeccuoH-
aJIbHOW JISSITeJTbHOCTH Ha OCHOBE MH(OPMAIIMOHHOW ¥ OMOIMOrpaduuecKor KyabTyphl C TIPUMe-
HEHHEM MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUHI U C yUYETOM OCHOBHBIX TpeOOBaHUI
nHdOpMaAIMOHHON 6€30MaCHOCTH; — CIOCOOHOCTh K KPUTHIECKOMY BOCIPUSITHIO, 00O0OIIEHUIO,
aHAM3y MPOopeCcCUOHAILHOW MH(GOPMAITUK, TIOCTAHOBKE IIEJIM ¥ BHIOOPY MyTel ee JOCTUKEHUS, —
CIMIOCOOHOCTh MPUMEHATh COBPEMEHHBIC METOIUKHM M TEXHOJIOTMH OpPraHU3allii U peaanu3aliuu
00pa30BaTEJILHOTO TMpoIiecca Ha pa3IMUHbIX 00pa30BaTE/IbHBIX CTYIEHSX B Pa3JIMYHBIX 00pa3oBa-
TEJIbHBIX YUPEKICHUSX; — FOTOBHOCTh MCIOJIb30BATh MHANBHU/IyalIbHbIE KPEaTUBHBIC CIOCOOHOCTH
TSl OPUTMHAJIBHOTO PEIeHUsT UCCIIeJOBATENIbCKHUX 3aa4.

B ®BI'OY BO «UI'Y» opranuzanus caMOCTOSITEIbHON padOThl CTYAEHTOB pErJIaMeHT-
upyetcs [lonoxeHneM o caMoCTOsTEeIbHOIN paboTe CTYJEHTOB, PUHATHIM YueHbIM coBeToM UT'Y
22 wions 2012 r.

4.5. IIpumepHasi TeMaTHKa KypCOBBIX padoT (IPOEKTOB)

[Mo naHHO¥ TUCIMIUIMHE BHIOJHEHUE KYPCOBBIX IPOEKTOB (padoT) He MpeaycMaTpUBaETCS.

V. VYY4EBHO-METO/IMYECKOE 1 THPOPMAIIUOHHOE OBECIIEYEHHE
TACHUILIMHBI (MO TYJIST)

a) OCHOBHAas JIUTepaTypa

1. Cunen, O3Bu. OcHoBul Data Science u Big Data. Python u Hayka o nannsix [Tekcr] :
Hayy. usa. / 1. Cunen, A. Meiicman, M. Amu. - CII6. : TTurep, 2020. - 334 c. : ni. ; 23 cMm. -
(Bubnmmoteka nporpammucta). - [lep. uzn. : Introducing data science. Big data, Machine learning,
and more, using Python tools / Davy Cielen, Arno D. B. Meysman, Mohamed Ali. - Shelter
Island. - ISBN 978-5-4461-0944-9 : 1166.40 p.

2. [Tnac, Ix. Bannmep. Python myist clIoXHBIX 3a/1a9: HayKa O JAHHBIX ¥ MallIMHHOE OOy4YeHHe
[Tekct] : Hayu. uzn. / [1. B. Ilnac. - CIIG. : ITutep, 2020. - 572 c. : un. ; 23 cm. - (bectcenneps
O'Reilly). - ITep. u3a. : Python data science handbook: essential tools for working with datra /
Jake VanderPlas. - Beijing. - ISBN 978-5-4461-0914-2 : 1335.60 p.

3. I'pac, Ixoan. Data Sciense. Hayka o nansbIx ¢ Hy/s [Teker] : yue6. nocodue / [I. I'pac. -
CII6. : BXB - IMetepOypr, 2019. - 336 c. ; 23 cm. - ISBN 978-5-9775-3758-2 : 790.02 p.

0) JoMOJIHNTEIbHAS JUTEpPaTypa

1. Mxwurapsis, Bnagumup CepreeBud. AHanu3 AaHHBIX [DIEKTPOHHBIA pecypc] : YueOHHuK
aia By3oB / B. C. Mxurapss, M. 0. Apxunosa [u 1p.]. - DIEKTPOH. TEKCTOBBIE AaH. - MoOCKBa :
IOpaiir, 2021. - 490 c. - (Boicree oopa3zoBanue). - DBC "lOpaiit”. - Heorpanwd. goctyi. - ISBN
978-5-534-00616-2 : 1299.00 p.

B) lepHOHYECKAasl JUTepaTypa

Her.

r) 6a3pl JaHHBIX, HH()OPMAHMOHHO-CIPABOYHbIE H TONCKOBbIE CHCTEMBI
1. http://www.machinelearning.ru/

B cootBerctBum ¢ 11. 4.3.4. ®I'OC BO, oOyyaronmmMcs B TeUSHHE BCEro Meproia 00ydeHus
obecriedyeH HEOrpPaHWUYEHHBIN AOCTyN (yOaJeHHBIN IOCTYyN) K 3IeKTPOHHO-OMOIUOTEYHBIM
cUCTEMaM:

— OrTKkpbiTast 2JMeKTpoHHasE 0a3a pecypcoB W HCCIEIOBAaHUM «YHHBEPCUTETCKas
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napopmannonHas cucrema POCCUS» [DnekTponnsiii pecypc| : cait. — Pexxum gocryna:
http://uisrussia.msu.ru 6eccpoYHbIit

— TocynapctBennas uH@opmanuoHHass cucreMa «HanuoHanbHast 3J€KTpPOHHAsA
oubmoreka» [DNeKTpoHHbIA pecype] : calT. — Pexum mocryma: http://H30.pd. Geccpounslii

— Hayunas snexktponHas oudnmuoreka «ELIBRARY.RU» [DnekTpoHHbIi pecypc] : cauT. -
KonTpakt Ne 148 or 23.12.2020 r. Akt ot 24.12.2020 r. Cpok neiictBus no 31.12.2022 r. —
Pexxum pocryna: http://elibrary.ru/

— 3BbC «MznarensctBo Jlanb». KonTpakt Ne 04-E-0346 ot 12.11.2021 r. Ne 976 ot
14.11.2021 r. Cpok geuictug no 13.11.2022 r. — Pexum gocryna: https://www.e.lanbook.com

— 3BC 243 «bubmorex». ['ocynapctBennbiii kKoHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnuorex». Jlunensnonnoe cornamenne K ['ocymapcrBeHHomMy KoHTpakty Ne 019 ot
22.02.2011. Cpok peiictBusi: 6eccpounbiii. — Pexxum mocryna: https://isu.bibliotech.ru/

— BBC «Pykont» LIKB «Bbuokom». Ne 04-E-0343 ot 12.11.2021 r. Akt Ne 6K-5195 ot
14.11.2021 r. Cpok peiictust o 13.11.2022r. — Pexxum nocryna: http://rucont.ru

— DBC «Aibykc.py/ibooks.ru» OO0 «Andyke». Kontpakt Ne 04-E-0344 ot 12.11.2021
r.; Akt ot 14.11.2021 r. Cpok pevictBus no 13.11.2022 r. — Pexxum pocryna: http://ibooks.ru

— DnekTpoHHO-OubOMMOoTeuHass cucremMa «IBC IOpaiit». OO0 «DaekTpoHHOE
usparenscTBo IOpait». Kontpakt Ne 04-E-0258 ot 20.09.2021r. Konrtpakt Ne 04-E-0258 or
20.09.2021 r. Cpok peuictus nio 17.10. 2022 r. — Pexxum pocryna: https://urait.ru

— VB]JI UBUC. Kontpakt Ne 04-E-0347 ot 12.11.2021 r. Akt ot 15.11.2021 r. Cpok
nevictBus ¢ 01.01.2022 no 31.12.2022 r. — Pexum pocryna: http://dlib.eastview.com

— DnekrponHas oudmnoreka NI I'pedennnkoB. Kontpakr Ne 04-E-0348 ot 12.11.2021r.;
AKT Ne 348 ot 15.11.2021 r. Cpok nevictBus ¢ 01.01.2022 no 31.12.2022 — Pexum gocryna:
http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIMIIJINHBI

6.1. YueOHO-1a60paTOpHOE 000py/1I0BaHNE

HaumenoBanue [lepeyeHb TMLIEH3UOHHOTO
. OcHalleHHOCTb ClIeLMaIbHBIX
CIIELIMAJIbHBIX TIOMEILEHUN U IPOTrPaMMHOTIO oOecriedeHHUs].

N MOMEIICHHI 1 TIOMEIeHUH 151
HOMEILeHHUH [JTsI N PeKBU3UTHI TIOATBEPIK JAIOIIETO
N CaMOCTOSITEJTBHON PaOOTHI
CaMOCTOSITeJIbHOW paOOThI JIOKyMeHTa
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CrieriaJibHbIE IOMEIIEHM S

VueOHast ayiuTopus JUIst
MIPOBEICHUSI 3aHATHIA
JIEKLIMOHHOTO U
CEMUHAPCKOro
THIA,TeKyIero KOHTPOIs,
MTPOMEKYTOUHON
aTTecTalyu.

Ayaurtopusi 06opynoBaHa
CrieMaTM3UPOBAHHON y4eOHOM
MeOeIbio, TEXHUYeCKUMHU
cpeacTBaMy OOyYeHUsI, CITyKaIllIuMU
JUTs ipecTaBieHus1 MH(GOpMAaIK
OOMBIIION ayIUTOPHU:

HoyTt6yk(AserAspirev3-5516
(AMDA10-4600M 2300 Mrm)) (1
HITYKa) C HEOrPaHUYEHHBIM
JIOCTYIIOM K ceTH MIHTepHeT;
ITpoexTtop Vivitek, sxpan
ScreenVtdiaEcot- 3200*200MW
1:1, KOJIOHKH, HAOOPBI
JIEMOHCTPAIMOHHOTO 000PYIOBAHMS
¥ y4eOHO-HAIJISHBIX TOCOOMIA,
00ecIeunBaIIre TEMATUYCCKHE
WJUTIOCTPAIIMU, COOTBETCTBYIONINE
paboyeii mporpaMmme JUCIATLTAHBI
«APXUTEKTYPHBIN MOIXOM K
Pa3BUTHIO TIPEANPUSITAN U
MHMOPMAIIMOHHBIX CUCTEM> .

Vuebnas nadoparopusi:
KOMITBIOTEPBI [1s1 IPOBE/ICHUSI
MPaKTUIECKUX padoT (CUCTEMHBIN
610k AMDAthlon-64 X3 445 3100
MIu), Monutop LG F1742S (2
mtyk), Monutop ViewSonic
VA703b(24 mityku) ¢
BO3MOKHOCTBIO TTOAKTIOUEHHST K
cetu «MHTEpHET» M OOECTICYeHEM
JOCTYIA B EKTPOHHYIO
MH(POPMALMOHHO-00Pa30BaTEIbHYIO
Cpefy OpraHu3alvu; MPOeKTop Sony
XGA VPLSX535, skpan
ScreenVtdiaEcot- 3200¥200MW
1:1

OC Windows: DreamSpark
Premium, dorosop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL I
MthAcdmsStdnt w/Faculty
(15000 muueH3min)

Kaspersky Endpoint Security
IsI0M3Heca- CTaHIaPTHBIN
Russian Edition. 15002499
Node 1 year Educational License
Ne
1B08-170221-054045-730-177

BusinessStudio JIunensusa Ne
7464 (6eccpodHo)
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CrienasibHble IOMEIICHUS:
KOMITBIOTEPHBIN KJ1acc
(yueOHast ayquTopus) s
TPYIIIOBBIX U
VHIVBUIYaTbHBIX
KOHCYJIbTAIIUiA, KYpPCOBOTO
MPOEKTUPOBAHHUS
(BBITIOJTHEHH ST KYPCOBBIX
padoT), OpraHu3aIuu
CaMOCTOSITENTbHOIN paOOTHI, B
TOM YHCIIe, HAyYHO-
HCCIIEI0BATENIbCKOU

Aynutopust o6opyaoBaHa
CrieMaTM3UPOBAHHON y4eOHOM
Me0eblo, TEXHUYECKUMU
cpeacTBamu 0Oy4eHus:
KOMITBIOTEPBI (CUCTEMHBIH OJI0K
AMD Athlon 64 X2 DualCore
3600+ 1900 MI1 (15 mTyk),
Mounwutop LGFlatron L1742SE (14
mrtyk), Monurop ViewSonic
VG720) ¢ BO3MOXXHOCTBIO
HOJKJTIOUeHUsI K ceTH «VIHTepHeT» 1
o0ecrieueHreM JI0CTyra B
JIEKTPOHHYIO UH(OPMALIMOHHO-
00pa30BaTeNIbHYIO CpeLy
OpraHu3aluy.

OC Windows: DreamSpark
Premium, dorosop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL I
MthAcdmsStdnt w/Faculty
(15000 nmuueH3M

Kaspersky Endpoint Security
111 OM3HEca- CTaHIAPTHBIN
Russian Edition. 15002499
Node 1 year Educational License
Ne
1B08-170221-054045-730-177

6.2. IIporpaMMHOe obecriedeHmne

HaumeHnoBanue Cpoxk neiictBust
Oo0ocHOBaHHE IS lara BbI1aun
Ne | IIporpamMmmuor Koua-Bo npasa
nosas3oBanus 110 JIMIEH3HH
0 MPOAYKTAa NOJIb30BaHUS
1 |Python 1 Vcnosust npaBooOnagaresnst YcnoBust YcnoBust
npaBooOyagaresns | mpaBoodiagaTesns
2 | UbuntuLinux YcnoBus YcnoBus MCHONMb30BaHUS IO CChUIKE: Ycnosus Ycnosus
16.04.1 npaBoodnagatens | https://www.ubuntu.com/legal/terms-and-policies/terms | mpaBooGnagaresns | IpaBooOnagaTess

6.3. Texunueckue U JeKTPOHHbIE CPeACTBa

MeTtoanyecKkoil cucTeMOH INpenojaBaHus MPeJyCMOTPEHO UCIOIb30BaHUE TEXHUUYECKUX U
NIEKTPOHHBIX CPE/ICTB OOYUYEHHUsI U KOHTPOJIsL 3HAHUI CTYAEHTOB: MyJbTUMEIUIHBIE ITPE3EHTAIINY,
(pparmeHTHI (PHIIEMOB.

VII. OBPA3OBATEJIbHBIE TEXHOJIOT'UN

[Tpu peanusanuy mporpaMMbl JAaHHOW JAWCIMIUIMHBI UCIIOIB3YIOTCS pa3inyHble 00pa3oBa-
TeJIbHbIE TEXHOJIOTUH, B TOM YHUCIIE IEKTPOHHOE 00yUYEeHUE U JUCTAHLMOHHbIE 0Opa3oBaTe/IbHbIE
TEXHOJIOTUH.

Co3nanue B yueOHOI JesTeIbHOCTA MPOOIEMHBIX
CUTYallM{ ¥ OpraHu3aIisl akTHBHOU
CaMOCTOSITEJIBHOM JIEATEIbHOCTH YUaIlUXcs MO UX
Pa3pelIeHuIo, B pe3y/bTaTe 4Yero NpouCXOaAnT
TBOPUYECKOE OBJIaJicHIE 3HAHUSIMU, YMEHUSIMHY,
HABBIKAMH, Pa3BUBAIOTCSI MBICIUTEIIbHBIE
CIIOCOOHOCTH

[TpoGnemHoe 0OyueHue

JlaeT BO3MOKHOCTh Y4YallIMMCS CAMOCTOSITEITHHO
TMOMOJIHSTH CBOM 3HAHUS, [TyOOKO BHUKATh B
U3yvaemylo IpoOJemMy U MperonaraTh myTy ee
peIleHus], YTO BaKHO MpU (POPMUPOBAHUH
MHPOBO33PEHHUsI. DTO BAKHO /IS ONPEC/ICHU S
WHIMBU/IyaJIbHOM TPAEKTOPUM PA3BUTHUS KAk I0TO
oOyyaromerocst

HccnenoBarenbckiie METOIbl B 00yYEHUH
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NHdpopMaIiMOHHO-KOMMYHHUKALMOHHBIE
TEXHOJIOTHH

V3meHeHre 1 HeorpaHMUeHHOe 00oramieHne
cofepkaHusl 00pa30BaHMs, UCIIOIb30BAHIE
MHTErpupoBaHHbIX KypcoB, nocryn B UHTEPHET.

HanmeHoBaHNe TeM 3aHSITHH C HCIIOJb30BAHHEM aKTHBHBIX (bOpM 06y‘—IeHI/IH:

Kosn-Bo yacos
dopma / Metoapt
(13 HUX
Ne Tema 3aHATHA Bup 3ansATHA VMHTEPAaKTUBHOTO
EKTPOHHBIE
oOy4JeHus
4achl)
1 | I[IpoBepka runores. camocT.padota. | Kpyriblii cron 4
Cy1iecTBOBaHUE JTUHENHOTO
TpeH/a.
2 | KoppensimoHHbIi aHAIN3. camocT.padota. | Ketic-meton 4
JluneiiHast u paHroBas
KOppeJIsLusL.
3 | [ToHmxkeHne pa3MEpHOCTH JaHHBIX. | camocT.padora. | Kelic-meton 4
OpHOMEpHBIE 1 MHOTOMEPHBIE
meTonpl. JIMHEWHEIE U HEJTUHEVHEIE
METO/BI.
4 | O6Hapyxenue anomanmid. bopwba ¢ | camoct.padora. | Ketic-meron 4
BbIOpOCaMu
5 | IIpeodpazoBanue Pypre. DFT u camocrt.pabota. | Keiic-meron 4
FFT. YacroTHbiii aHAIN3
Boiiener anamm3. Ckartue JaHHBIX. | caMocT.padora. | Kefic-meTon
JleTepMUHUPOBaHHBIE MOJIEIIU. camocT.padota. | Ketic-merton 4
HudpepeHumaipHble ypaBHEHUA
8 | BepostHoCcTHBIE MOnEM. Llenn camoct.paborta. | Keiic-meton 4
MapkoBa
9 | ABroperpeccus camocrt.pabota. | Keiic-meron 4
10 | AQguTUBHBEIA U camocrt.pabota. | Keiic-meron 4
MYJIbTUTUTMKATUBHBIN 1TyM

VIII. OHEHOYHbIE MATEPHAJIbI VI TEKYHIEI'O KOHTPOJIA 1
IMPOMEKYTOYHOM ATTECTAITNH

8.1. OneHouHble cpeacTBa TEKYLET0 KOHTPOJIS

No
o\t

Bup xoHTpONA

KonTponupyemblie Tembl (pa3iesbl)

KomneTreHumm, KOMIIOHEHTHI
KOTOPbIX KOHTPOJIMPYIOTCS
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Tect

Beenenune. Bunpl anamm3za. Turnt
JAHHBIX.

Ba3oBble TEXHUKU BU3yaIU3alIuU
9KCMEPUMEHTAJIbHBIX JAHHBIX.

Bujibl craTUCTUUECKUX pacipeieieH .
[TapameTpsl cly4ailHBIX BEJIMUMH.
OCHOBBI CTATUCTUKY U LIEHTPaJIbHASI
npezesbHasi Teopema.

JloBepuTenbHbIe MHTEPBAJIBI. .
[TpoBepka runores. CyiectBoBaHue
JIMHEWHOTO TPeHaa..

Cpasnenue mopeneil. Meton
MaKCHMAaJIbHOTO MPaBA0NOa00usl.
Koppensimonnsiit ananus. Jluneiinas u
paHroBasi KOppessIus..

DBSCAN. Cmech rayccoBbIX (DyHKITUT.
E-M airoputMm. ArnomepaTuBHBIE U
JOVBU3UBHBIE METO/IBL..

[ToHukeHrne pa3MEepHOCTH TaHHBIX.
OpHOMEpHBIE 1 MHOTOMEPHBIE METO/IBI.
JIMHENWHEIE U HETUHENHBIE METOIEL. .
Oo6Hapysxenue anomanuii. bopwoa ¢
BBIOpOCaMH.

Marpuusble npeoOpa3oBaHus U
pasokeHusl.

OproroHaJibHBIE TTPEOOPA3OBAHUS.
[MpeodpazoBanue Pypoe. DFT u FFT.
YacToTHBIN aHAIU3.

ApredakTsl npeodpazoBanusi. OKHO
npeoOpa3oBaHMUsl.

Hcnons3oBanue npeodpazoBanust Pypbe
11 aHay3a 3ByKa. CrieKTporpaMMBel.
JleTepMUHUPOBAHHbBIE CUTHAJIBI.
CrnyyaiiHble CUTHAJIBI.

CranmoHapHble CUTHAJIBL.
Hecraimmonapsble curHasbl.

Mertoabl ycTpaHeHU st
HECTaIMOHAPHOCTEN.

JluneitHas perpeccusi.

Mopnenn ARIMA u SARIMAX.
ABTOperpeccus.

IMK-1.1, TIK-1.2, ITK-1.3,
[1K-2.1, [IK-2.2, T1K-2.3
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Yernsiii onpoc

Beenenune. Bunpl anamm3za. Turnt
JAHHBIX.

Ba3oBble TEXHUKU BU3yaIU3alIuU
9KCMEPUMEHTAJIbHBIX JAHHBIX.

Bujibl craTUCTUUECKUX pacipeieieH .
[TapameTpsl cly4ailHBIX BEJIMUMH.
OCHOBBI CTATUCTUKY U LIEHTPaJIbHASI
npezesbHasi Teopema.

JloBepuTenbHbIe MHTEPBAJIBI. .
[TpoBepka runores. CyiectBoBaHue
JIMHEWHOTO TPeHaa..

Cpasnenue mopeneil. Meton
MaKCHMAaJIbHOTO MPaBA0NOa00usl.
Koppensimonnsiit ananus. Jluneiinas u
paHroBasi KOppessIus..

DBSCAN. Cmech rayccoBbIX (DyHKITUT.
E-M airoputMm. ArnomepaTuBHBIE U
JOVBU3UBHBIE METO/IBL..

[ToHukeHrne pa3MEepHOCTH TaHHBIX.
OpHOMEpHBIE 1 MHOTOMEPHBIE METO/IBI.
JIMHENWHEIE U HETUHENHBIE METOIEL. .
Oo6Hapysxenue anomanuii. bopwoa ¢
BBIOpOCaMH.

Marpuusble npeoOpa3oBaHus U
pasokeHusl.

OproroHaJibHBIE TTPEOOPA3OBAHUS.
[MpeodpazoBanue Pypoe. DFT u FFT.
YacToTHBIN aHAIU3.

ApredakTsl npeodpazoBanusi. OKHO
npeoOpa3oBaHMUsl.

Hcnons3oBanue npeodpazoBanust Pypbe
11 aHay3a 3ByKa. CrieKTporpaMMBel.
JleTepMUHUPOBAHHbBIE CUTHAJIBI.
CrnyyaiiHble CUTHAJIBI.

CranmoHapHble CUTHAJIBL.
Hecraimmonapsble curHasbl.

Mertoabl ycTpaHeHU st
HECTaIMOHAPHOCTEN.

JluneitHas perpeccusi.

Mopnenn ARIMA u SARIMAX.
ABTOperpeccus.

IMK-1.1, TIK-1.2, ITK-1.3,
[1K-2.1, [IK-2.2, T1K-2.3
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3 IIpakTrueckoe ba3oBbie TEXHUKH BU3yaIM3alAn IIK-1.1, ITIK-1.2, TIK-1.3,
3aJIaHne 9KCIIEPUMEHTAJIBHBIX JIAHHBIX. IIK-2.1, I1K-2.2, T1IK-2.3
Bujibl craTUCTUUECKUX pacipeieieH .
[TapameTpsl cly4ailHBIX BEJIMYMH.
JloBepuTenbHble MHTEPBAJIBI. .

[TpoBepka runores. CyiectBoBaHue
JIMHEWHOro TPeHaa..

Koppensmonnsiit ananus. Jluneiinas u
paHroBasi KOppessIus..

DBSCAN. Cmech rayccoBbIX (DyHKITUT.
E-M asroputMm. ArnomepaTuBHBIE U
JOVBU3UBHBIE METO/IBL..

[ToHuxeHne pa3MEepHOCTH TaHHBIX.
OpHOMEpHBIE 1 MHOTOMEPHBIE METO/IBI.
JIMHENHEIE U HETUHENHBIE METOIEL. .
Oo6Hapysxenue anomanuii. bopwoa ¢
BBIOpOCaMH.

[Tpeodpazosanme Pypoe. DFT u FFT.
YacToTHBIN aHAIU3.

Hcnons3oBanue npeodpazoBanus Pypbe
11 aHanm3a 3ByKa. CrieKTpOrpaMMBl.
JleTepMUHYPOBAaHHbIE CUTHAJIBI.
Ciy4aiiHble CUTHAJIBL.

CranuoHapHble CUTHAIBI.
HecranmoHnapHsle CUTHAIBL.

Mertonel ycTpaHeHus
HECTallMOHAPHOCTEN.

JluneitHas perpeccusi.

Monemm ARIMA u SARIMAX.
ABTOperpeccus.

IIpuMepbI 011eHOYHBIX CPEeACTB sl TEKYI[ero KOHTPOJIS
JleMOHCTpanMOHHBII BAPHAHT TECTa

1. 3adanue ¢ mHodxcecmeeHHbIM 8b100poM. Bolbepume 2 npasunrvHuix omeema.
Ha kakue Tunbl 0OBIYHO MOXXHO pa3zieuTh AaHHble B Data Science?

a. KareropuasbHble/4uciioBble

b. bool/str

c. float/int

d. YnopsinoueHHble/HeyopsJOUeHHbIE

2. Baodanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00ur npasunvhbulii omeen.
Kakas ¢popmynrpoBka Omke BCEro K EeHTPaTbHOM MpeIebHON Teopeme?

a. Cymma GOJIBIIOrO YKCIa HE3aBUCHMBIX CJIyYalHBIX BEJIMYUH MMeeT OMHOMHAJIbHOE
pacripejiesieHIe

b. Cymma OOJNBIIOrO YMCIa HE3aBUCUMBIX CIIyYallHBIX BEJIMUYMH UMEET PaBHOMEpPHOE
pacripeziesieHre

c. CymMma OOJBIIIOrO YMClia HE3aBUCHMBIX CIyUalHBIX BEJMYMH MMEET paclipesieicHue
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ITyaccona

d. Cymma 0GoibIIOTO YKMCJIa HE3aBUCHUMBIX CIIYYaWHBIX BEJIMUYUH MMEET HOPMaJIbHOE
pacripeiesiecHre

3. 3aoanue ¢ eourHuuHbIM 8b100pOM. Buibepume 00uH npasunvhblli omeen.
JI71s1 9ero HysKeH JI0BepUTEIbHbIN HHTEepBa1?

a. Jlyisl olleHKM AMana3oHa 3Ha4eHu#, B Kotophiid nonagaeT 100% 3HaueHuil cirydailHOM
BEJTUYUHDI

b. [ln oLeHKM Juana3oHa 3HA4YE€HM, B KOTOPHINA nonagaetr 99% 3HaueHui ciaydailHON
BEJINYMHBI

c. [l OLleHKHM Uarna3oHa 3HAYEHUH, B KOTOPBIA MONaJaeT 3aJaHHbIA MPOLIEHT 3HAUYEHUH
CITy4aiiHOM BEJTMUMHBI

4. 3aoanue ¢ eOUHUUHBIM 8b100pPOM. Buibepume 00uH npasunvhblli omeen.
B kakux 3a1auax MOXHO MCIOJIB30BaTh IPOBEPKY IUIIOTE3?

a. [IpoBepka HaJIMuMs TMHEHHOTO TPEeHAA

b. [IpoBepka paBeHCTBa CpeHEro 3a/IaHHON BEeJIMUUHE

c. [IpoBepka paBeHCTBA MeUaHBI 331aHHON BeTMYMHE

d. Bce nepeuncnennoe

5. Baoanue ¢ edunuunbim b100pom. Bvibepume 00uH npasunvibslii omeen.
Kakas popmynrpoBKa Oi1ike BCEro K Orpe/esieH|I0 aHOMaJIMK U BhIOpoca?
a. CymiecTBeHHOE OTKJIOHEHHME 3HAUEHU S CJTyYallHOM BEJIMYMHBI OT €€ MOAEIH
b. CymiecTBeHHOE OTKJIOHEHEHUE CITyJYaliHOM BEJTMUMHBI OT €€ CPEIHETrO 3HAUEHU ST
c. CymiecTBeHHOE OTKJIOHEHHE CITyYaillHOW BEIMYMHBL OT HYJIS

6. 3adanue ¢ eOuHUUHbIM 8bl00poM. Bvibepume ooun npasunviivlii omeem.
JI71s1 9ero MOXHO UCTIONb30BaTh MpeoOpa3oBanue Pypbe?

a. [l onpeneneHust pa3MEpPHOCTH JaHHBIX

b. s moucka nepuoAMYHOCTEN B TAaHHBIX U UX aMILTUTY/L

c. [171s1 morcka mpoIycKOB B IaHHBIX U UX TOJIOKEHUN

7. Badarue ¢ eOuHuuHbIM 8b100poM. Bvibepume 00uH npasunbHblii omeem.
BriGepute 1eTepMUHUPOBAHHBINA CUTHATT

a. 3ByK 1oe3/1a

b. 3ByK HOTHI JIsl IEPBOU OKTaBBI

C. 3ByKHM 3a OKHOM

8. Badanue ¢ eduruurvim 8vibopom. Bvibepume ooun npasunvivlii omeem.
BeiGepute Hanbosee OJIM3KOe onpejiesieHre CIIyYaiiHOrO CUTHAa

a. CurHan, is1 KOTOPOro HaM HEU3BECTHA ero JIeTePMUHUPOBAHHASI MOJIEITh
b. Curna’, 1Jist KOTOPOro HaM U3BECTHO TOJIBKO €ro MeJUaHHOEe 3HAUCHHE
c¢. CurHaJi, It KOTOPOro HaM M3BECTHO TOJIBKO €ro CpejiHee 3HAYCHUE

9. 3adanue ¢ eOuHUUHbIM 86100pOM. Bolbepume ooun npasunvhwviii omeemn.
Kakoe u3 aTux pacnpeneneHuii HeripepbiBHOE ?

a. OHM BCe TUCKpETHBIE

b. Ilyaccona
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c. bepaynm

d. bunomuanbHOE

e. HopmasibHoE

8.2. OueHoyHbIe cpeACTBA /JIsI IPOMEKYTOUHON aTTeCTallu

Bonpocsl k 3a4eTy ¢ OLeHKOM:

1. Ha kakue Turmbl 0ObIYHO MOKHO pa3ziesuThb JaHHble B Data Science?

2. Kakue 6a30BbIe TEXHUKYU BU3YaJIU3aIMK SKCIIEPUMEHTAIBHBIX JaHHBIX BBl 3HaeTe?

3. YeM omIMYAIOTCA HENPEPHIBHBIE PACIIPEAEITICHUS CIyYalHbIX BEJIMYMH OT AUCKPETHBIX ?
IIpuBectu npumepsl.

4. Kakue mapameTpsl pacipeaesieH!i CIyJaiHbIX BeJIMYUH Bbl 3HaeTe? Kak ux onpenenuTs?
5. Kak popmynupyercs neHTpaibHas npeaesbHas Teopema’?

6. [1151 yero HyeH 10BEpUTENIbHbIM MHTEpBaJl. Kak ero pacuuThiBaor.

7. ITpoBepka rumnore3. B kakux 3aga4ax MOKHO MCIIOJIb30BaTh MMPOBEPKY rMIOTE3?

8. [IpaBnononobue. [{71s1 4ero UCnob3yeTcsi METo MaKCUMAIbHOTO TTPOBJIONIOI00M S ?

9. Yto nmoka3blBaeT KOppeJslivsl, KAKUE BU[bl JIUHEWHOW U PAHTOBOW KOPPEJSIUMUA Bbl
3HaeTte?

10. Yro Takoe kacrepusaius JaHHbIX? Kakue BUIbI KJacTepu3aliu Bbl 3HaeTe?

11. B kakux 3aja4yax UCIOJIb3yeTCs MOHUKEHUE pazMepHocTr? Kakue MeTonpl MOHUKEHU S
Pa3sMEpPHOCTH JAaHHBIX BBl 3HAETE?

12. Yto Takoe aHomanus U BeiOpoc? Kakue MeTonbl MOMCKAa aHOMAIWil U BHIOPOCOB BBI
3Haerte?

13. Kakue maTpruHble ipeoOpa3oBaHus Bbl 3HaeTe? Onucarh MPUHIMITBI KakI0TO.

14. B yeM COCTOMT NPUHUHUN CXKATHUsI U300paXEHU C MOMOUIBI0 OPTOrHAJIBHBIX
npeodpa3oBaHuii?

15. lns yero ucnonb3ylotr npeodpasoBanre Pypbe U B UEM €ro NpUHLIUN?

16. Ins1 yero ucnonb3yoT pa3IuvHble TUITBI OKOH B IipeoOpa3Banusix Pypee? Kakue okHa
BBl 3HaeTe?

17. [1ns yero ucnonb3yercsi CHeKTporpaMmma, Kak OHa CTPOUTCs?

18. Kakuie curHaibl MOKHO CUMTaTh IeTepMUHUpOoBaHHbIMU? [IpuBeauTe mpumepsl.

19. Kakue curHajbl MOXKHO CUMTaTh CTyYaiHbIMU?

20. Yro Takoe craliMoHapHbIA curHai? Kak MOXHO OIIEHUTh, CTAlIMOHAPEH CUTHAJ WK HET?

21. Kakue psiapl JaHHBIX MOKHO cuMTaTh HectannoHapHeiMu? IlpuBectu npumepsl. Kak
MOKHO 3TO IPOBEPUTH?

22. Kakue MeToap! YCTpaHEHU sl HECTAIlIMOHAPHOCTEN psijia BBl 3HaeTe?
23. B kakux 3aauax MOXHO MCIOJIb30BaTh JIMHENHYIO perpeccuio? Kak oHa crpoutcs?
24. B yem ocHoBHOe oTinuune mozaenerd ARIMA u SARIMAX ot inHernHOM perpeccun?

25. B 4eM OCHOBHOE OTJIMYME aBTOPETPECCUU OT PErpeccuu
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Pazpa6oTunkm:

JIOLIEHT O.N. bepHrapar

(noonucv) (3aHuMaemast QONIHCHOCHb) (unuyuanel, pamunus)

[Mporpamma cocrtabieHa B cooTBeTcTBuu ¢ TpedoBanusmu ®PI'OC BO u yuerom
pexomengaimii [TOOIT no nanpasienuio noaroroBku 09.03.03 «[lpukinagHas uHOpMaTUKA».

[Tporpamma paccMoTpeHa Ha 3aceaHuM Kadeapsl €CTECTBEHHOHAYYHbIX TUCLIUIUIMH

[Tpotokon Ne 7 ot «15» mapra 2023 r.

1.0. 3aB. Kaeapbl 5 E“"—/ A.T'. bamaxuu

Hacmosuwasn npozpamma, ne modxcem Oblmb 60Cnpousgedena Hu 8 Kaxkou gopme 6e3
npeosapumenbHoz0 NUCbMEHHO20 PA3PeEeHUs: Kagheopbl-paspadomuuka npozpammol.
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