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I. HEJIA 11 3AJAYU JNCIUIIJIMHBI (MO AYJIA)

Iean: ®opmupoBanre 6a30BbIX HABBIKOB M 3HaHM MO 3(p(PEeKTUBHOMY HCIOIBb30BAHUIO
MaTeMaTUYECKMX M MPOrPaMMHBIX METOJOB B 3agayax oOpaOOTKU JAaHHBIX, MOJYyYEHHBIX B
pe3yJIbTaTe Pa3HOTHITHBIX SKCIIEPUMEHTOB U U3MEPEHUH.

3axaun:

— (I)OpMI/IPOBaTb 0a30Bble 3HAHUS MO OCHOBHBIM MaTEMaTHYECKUM METOdaM M
AUITOPUTMUYCCKUM NMOAXOHOaM K aHaJIM3y Pa3sHOPOIHBIX HNAHHBIX;

—_— CDOpMI/IpOBaTb NpeacCTaBJ€HHUA O IO BU3YyAJIM3dlIUU, aHAJINU3Y W IMPOTrHO3UPOBAHHIO
MOBEACHUS PABHOPOAHBIX JAHHBIX, IOJIYYA€MbIX B PA3HOTUITHBIX PEAJIbHBIX SKCIIEPUMCHTAX

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

II. MECTO JUCIAIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOHass quiciiMIuIvHA (MOIYIb) « AHAIM3 IaHHBIX ¥ MalIMHHOE O0yYeHHe» OTHOCUTCS
K 4acTH, (popMUpyeMOl ydacTHUKaAMU 0Opa3oBaTeNIbHBIX OTHOIIeHHWH «biok 1. [ucIUIIMHbL
(MOmymn)».

JMcuuIivHa npegHa3HaueHa s (popMUpPOBaHUS 0a30BBIX HABBIKOB MO MPOrPAMMHOM
00pabOTKe M BU3yaIU3AIUN IKCIIEPIMEHTAIBHBIX JaHHBIX U Oa30BBIX 3HAHUI 10 MaTeMaTHUECKUM
MeTo/aM, JIeXKAlIUM B OCHOBE 3THUX MOAXOMOB. [ucnumninHa BXOAuT B 0a30ByI0 yacTb. [lpu
peanu3aluy AUCHUIUIMHBI MCIOJB3YIOTCS IMPAKTUKO-OPUEHTHUPOBAHHBIE 00pa30BaTe/IbHBIC
TEXHOJIOTMH, OOECTIeYNBAIOIINEe OCBOEHUE MPO(EeCCHOHAIBLHBIX KOMIIETEHIMI Ha OCHOBE pelleHUs
peaybHBIX M MOJEIMPYEeMbIX MpodecCHoHaNbHBIX 3a1ad. OlleHUBaHWE Pe3yJbTaTOB OO0yUYCHUS
OCYILIECTBIISIETCSI, B TOM YHCJIE, C UCMOIb30BaHUEM KEHCOB, pa3padoTaHHbIX coBMecTHO ¢ MC3P
CO PAH wu BrinoyeHHbIX B (poH[ o1ieHOUHbIX cpedcTB (POC) nucuurivibl. VIHTErpupoBaHHbIE B
PIIJI xeiicel OTpa)alwT akTyaJlbHble MPOU3BOJCTBEHHBIE M OW3HEC-TPOLIECCHl MapTHEpa,
HampapJieHbl Ha (popMUpOBaHUE M OIEHKY MPO(ECCHOHATBHBIX KOMIIETCHIIMN OO0YJaoIXCs U
00ecrevrBalT MPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep MOArOTOBKY B COOTBETCTBUM C KOMITETEHTH-
OCTHO-POJIEBOM MOJIEJTbI0 0OPa30BATEIILHOM MTPOr PAMMBI.

2.2. 1 u3y4eHus1 JTaHHOW YYeOHOM TUCIMIUIMHBI (MOIYJIs1) HEOOXOAMMBI 3HAHWS, YMCHUSI
Y HaBBIKU, (pOpMUpPYeMbIe TTPEIIIeCTBYIOIUMU AUCITUTUTMHAMMU:

— Wupopmaruka;
— TlporpammupoBanue;
— JIMCcKpeTHass MaTeMaTUKa.

2.3. [lepedens mocneayomUX yIeOHBIX TUCIUIUINH, A1 KOTOPHIX HEOOXOANMBI 3HAHUS,
YMEHHUSI U HaBBIKH, (pOpMUpYeMbIe JaHHOW Y4eOHOW AMCLUILTMHON:

— OCHOBBI HAy4YHO-UCCIIEI0BATEILCKOM JIESITEIbHOCTH;

— VHTeieKTyaibHble areHThl, rpadoBble CETH U IPYrHe MPAKTHUSCKUE 3aJa91 MAIIUHHOTO
o0y4eHusI;

— HnxeHepus 3HaHUI U UHTEJUIEKTYaJIbHbIE CUCTEMBI;
— AJIrOpUTMBI OECITUIIOTHOTO TPAHCIIOPTA.

2.4. TlepedeHb CMEXHbBIX y4eOHBIX IUCIUIUIMH, U3YyYaeMbIX MapajuielbHO U oOecrnedn-
BAIOIIMX B3aUMHOE (DOPMUPOBAHUE 3HAHUI, YMEHUI U HABBIKOB:

— HET.



ITII. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUMA JUCHUIT/INHbBI

[Tpouecc ocBOeHMS JUCUMILIMHBI HarpaByieH Ha (hOpMUPOBAHUE KOMIIETEHIIUI (3JIEMEHTOB
creayomux komrnereHuil) B coorserctBuu ¢ PI'OC BO u OIl BO no naHHOMY HarpaBJeHUIO

IIOAIrOTOBKH:

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

[IOArOTABJINBATD U
00pabaThIBaTh JaHHbIE
IUIA AaHAIMTUYIECKHAX
HUCCIIEIOBAHUI

npeodpas3yer JaHHbIe IS
aHaM3a

Komnerenus NuaukaTopbl KOMIeTeHIHI Pe3yabrarnbl 00yueHust
IIK-10 IIIIK-TA2 ITK-10 IIIIK-/1A2.1 * 3-1. 3HaeT MeToapl peoOpadoTKU
Cnocoben Oumniaer, HOpMaIU3yeT U CTPYKTYPUPOBAHHbIX U

HECTPYKTYPUPOBAHHBIX JaHHBIX
* 3-2. 3HaeT anropuT™Mel
HOpMaJIM3alluY ¥ CTaHAAPTU3ALUU
JAHHBIX

* 3-3. 3HaeT TexHuKHu 00pabOTKU
IIPOIYILEHHBIX 3HAYEHUN U
BBIOPOCOB

* V-1. ¥YMeer npUMeHATbh METO/IBI
OYMCTKU JAAHHBIX B 3aBUCMOCTH OT
UX THUIIA

* V-2. YMmeer npeodpa3oBbIBATH
JlaHHbIE B TpeOyemble (popMaThl

IIK-10 IIIIK-1A2.2
O06ecrieunBaeT COOTBETCTBHE
JaHHBIX TPEOOBAHUSM
3aKa3ynKa

* 3-1. 3HaeT KpuTepUM KayecTBa
JAHHBIX U1l pa3IAYHbIX
AQHAIMTUYECKUX 33724

* 3-2. 3HaeT MeToabl BepupUKaun
Y BaJIMJALUM JaHHBIX

* V-1. ¥Mmeer npoBepATh JaHHbBIE HA
COOTBETCTBHUE Criel(pHKALUAM

IIK-10 IIIIK-1A2.3
dopMUpyYET 1aTaceThl,
MIPUTOHBIE 111
MOJETMPOBAHUS

* 3-1. 3HaeT NpUHLMIBI
(hopmupoBanus oOyJaomux u
TECTOBBIX BBIOOPOK

* 3-2. 3HaeT MeTO/IBl OATAHCUPOBKH
JIaTaceToB

* 3-3. 3HaeT TEXHUKU ayTMEeHTalluu
JAHHBIX

¢ V-1. Y™meer co3pgaBath
perpe3eHTAaTUBHbIE BHIOOPKU JaHHBIX
* V-2. YMeeT NpuMeEHATh METO/IbI
CEeMILTUPOBAHUS




KomMmnerennusa

NuaukaTopbl KOMIIeTe HIIUH

Pesyabrarbl 00yueHns

IIK-11 IIIIK-TA3
CnocobeH mpoBoaUTD
aHaJIMTUYECKUE
HCCJIEOBAHMS C
MIPUMEHEHUEM
TEXHOJIOTUNA OOJIBIINX
JAHHBIX

IIK-11 IIIIK-/TA3.1
[Ipumenser MeTozbl
MAIIMHHOTO 00y4eHUs U
CTATUCTAYECKOIO aHAJIN3a

* 3-1. 3HaeT OCHOBHBIE AJITOPUTMBI
MAITMHHOTO 00yYeHHSI

e 3-2. 3HaeT METOOBI
CTaTUCTUYECKOTO aHAJIN3a JIaHHbIX
* 3-3. 3HaeT KpuTepuM BIOOpa
QITOPUTMOB JJIs1 pa3IMYHbIX 337124
* V-1. Ymeer peanus3oBbiBaTh
QJIITOPUTMBI MAIIIMHHOTO OOYYeHUs
* V-2. YMmeer UHTEpIIPETUPOBATH
Pe3yJbTaThl CTATUCTUYECKOTO
a”aM3a

IIK-11 IIIIK-1A3.2
O0ecneYnBaeT COOTBETCTBHE
pe3yJIbTaTOB aHa/In3a OM3HeC-
3a/1a9aM 3aKa3yrKa

* 3-1. 3Haer MeToAbl epeBoaa
OusHec-TpeOOBaHUI B
aQHAJTMTUYECKHe 33Jau

* V-1. Y™Meer agantupoBaTh
aHAJIMTUYECKKe MOJIeH o/l OU3HecC-
NOTPEeOHOCTH

IIK-11 IITNIK-1A3.3
IloaroraBnuBaer OT4ETH U
BU3YyaJIN3aLUU IS
MIPE3EHTALN PE3Y/IbTaToB

* 3-1. 3HaeT NPUHIIUIIBI
3(pekTMBHON BU3yaIu3aun
JAHHBIX

* V-1. Ymeer BHIOUpaTh
OINTUMAJIbHBIE TUITBI BU3YATU3AIH

IIK-13 [IIK-/IAS
CnocobeH npuMeHsTh
METOIbI
CTaTUCTHUYCCKOI'O
aHaM3a U TEOPHIO
SKCIEpUMEHTA 151
IUTAHWPOBAHMUS,
MPOBEJICHUS U
WHTEepIpeTaIH
pe3yJabTaToB
9KCIIEPIMEHTOB

ITK-13 IIIIK-/IAS5.1
PaspabatbiBaet 1u3aitH
9KCTIEPUMEHTA, BKIIIOYAs
(opmupoBanue rumnores,
oIpe/ieNieHe METPHUK U
pasmepa BHIOOpKU

* 3-1. 3HaeT MeToApI INITAHUPOBAHUS
9KCIIEPUMEHTOB

* 3-2. 3Haer crioco0bl OLIEHKU
KauecTBa SKCIEPUMEHTA Ha JIAHHBIX.
¢ V-1. YMeeT BBIABUTATh TUIOTE3E U
MJIAHUPOBATH KCIIEPUMEHTBI JJISI UX
MIPOBEPKH.

IIK-13 IIIIK-IAS.2
[TpoBoauT craTcTUYECKUI
aHaJIM3 IaHHBIX SKCIIEpUMEHTa
(mpoBepKa runores, pacyer
JOBEPUTEJIbHBIX UHTEPBAJIOB)

* 3-1. 3HaeT MeTOIBI POBEPKU
rumnotes (t-TecT, %%, ANOVA)

* 3-2. 3HaeT MeTOoxBl IOCTPOEHUS
JOBEPUTEJIbHBIX UHTEPBAJIOB 151
JI0JIed, CPEHUX, Pa3HOCTEN

* V-1. ¥YMeer npuMeHATh KpUTEPUU
IU1s1 CPaBHEHUSI TPy

* V-2. Ymeer UHTEpIIPETUPOBATH P-
value ¥ ypoBeHb 3HAUMMOCTH.

IV. COAEPKAHUE U CTPYKTYPA INCHUIIJINHDbI

TpynoeMKOCTh TUCHUTUIMHBI COCTABISIET 3 3a4eTHbIX earHullbl, 108 yacoB, B TOM yucie 8

YaCOB Ha KOHTPOJIb.

W3 HUX peanusyeTcsi C UCMIOIB30BAHUEM IEKTPOHHOTO OOYyUeHHUs U JUCTAaHIIMOHHBIX 00pa3o-
BaTeJIbHBIX TEXHOJIOTHI 54 yaca KOHTAKTHOHN paOoThl U 19 yacoB caMOCTOATENBHOM PaOOTHI.

dopma npoMekyTOYHOHN aTTECTALMK: 3a4€ET C OLIEHKOW.




4.1 Conep:xanue JUCHHUILUINHBI, CTPYKTYPHPOBAHHOE 10 TEMaM, ¢ yKa3aHHeM BU/10B

yueonbIx 3anaTHil 1 CPC, oTBeJeHHOr0 Ha HUX KOJHYECTBA aKaJeMHYeCKHX YacoB

Butbl yaeOHOM paOoTHI, BKITIOYAST
CaMOCTOATENIBHYIO pa0OTy OOyUaroImxcs 1 dopmbl
TPYIOEMKOCTb TEKyILEro
(B acax) KOHTPOJISI
KoHrakTHas padora npernogaBaresis ycre-
o ¢ 00yJaroIMUCS g BaeMOCTH;
i Paznen 3 CeMu- \?é dopma
JUCLUTLIMHB/ TEMBI E) HapCKHe § npome- )
Jlekimu (13 (TrpaKT- = KYTOIHOH
HUX nueckue) | KoHcyib- E arrec-
9JEKTPOHHbIE | 3aHATUSA (U3 Taluu g Tanmmn
Yachl) HUX S (o
3MEKTPOHHBIE & | cemecrpam)
Yachl)
Beseoenue 1(1) 2(2) 0 1
1 | Benenue. Buapl 3 11(D) 1(1) 0 0
aHaym3a. TUIbl JaHHBIX
2 | ba3zoBble TeXHUKHU 3 10(0) 1(1) 0 1
BU3YyaJIM3aIiN
9KCTIePUMEHTAIbHBIX
JAHHBIX
Cayuaiinvie seauuunvl 1(1) 3(03) 0 2
3 | Bugsl cTaTuCTHYECKUX 3 11(1) 2(2) 0 1
pacnpeieneHui
4 | IMapametpsl ciydaitneix |3 |0 (0) 1(1) 0 1
BEJIMYMH
ba3zoevle cmamucmuueckue 3(3) 14 (6) 1 5
Memoowvl
5 | OCHOBBI CTATUCTUKH U 3 11(D) 2(2) 0 1
LIEHTpaJIbHas TIPe/ie/IbHAS
TeopeMa
6 | JoBeputesnbHbie 3 11(1) 3(1) 0 1
VHTEPBAJIBL.
7 | IIpoBepka rumnores. 3 11(D) 3(1) 0 1
Cy1ecTBoBaHue
JIMHEWHOTO TPeHJa.
8 | CpaBHeHUE MOjIENen. 3 10(0) 3(1) 0 1
MeTona MakCUMAaJIbHOTO
IPaBIONONO0MS
9 | KoppeasimoHHbIi 3 1000 3(1) 1 1
aHanu3. Jlunerinaga u
paHroBasi KOppessIusl.




Kaacmepuzauus 33) 9(5)
10 | DBSCAN. Cmech 1(1) 3(1)
rayccoBbIX (pyHKIMiL. E-
M anropurm.
AryioMepaTvBHBIE U
JUBU3UBHBIC METOIBI.
11 | [Tonwxenue 1(1) 312
Pa3MEPHOCTH JIAHHBIX.
OpnHoMepHbIE U
MHOTOMEPHBIE METOJIbI.
JluneliHble U
HEJIMHENHBIE METOIEI.
12 | O6HapyxeHre aHOMAaJTHH. 1(1) 3(2)
Bopwba ¢ BeiOpocamu
Mampuunvie memoowt 7(7) 10 (10)
13 | MarpuuHsie 1(1) 2(2)
peoOpa3oBaHUs 1
paszoxeHust
14 | OproroHanbHbie 1(1) 2(2)
npeodpa3oBaHus
15 | IlpeoOpazoBanue Pypobe. 1(1) 2(2)
DFT u FFT. YacroTHbIi
aHaJIN3
16 | ApredakTbt 2(2) 2(2)
nipeodpazoBanusa. OKHO
npeodpa3oBaHuUs
17 | Ucnons3oBaHue 2(2) 2(2)
npeodpazoBanus Pypre
JUIS1 aHATI3a 3BYKA.
CriekTporpaMmebl
Mooeau cuznanos 22 10 (5)
18 | JerepMuHMpPOBaHHbIE 1(1) 2(1)
CUTHAJIBI
19 | CnyyaiiHbie CUTHAJTBI 1(1) 2(1)
20 | CranmoHapHbIe CUTHAJIbI 0 (0) 2 (1)
21 | HecraimoHnapHbie 0(0) 2(1)
CUTHAJIBI
22 | Metoap! ycTpaHeHust 0(0) 2(1)
HECTAITMOHAPHOCTEN
Pezpeccuonnwvie memoowt 1(1) 6 (5)
23 | JIlunenHas perpeccust 1(1) 2(12)
24 | Mogenn ARIMA n 0(0) 2 (1)

SARIMAX




25 | ABToperpeccus 3 10(0) 2(2) 1
Hroro 3a 3 cemecTp 18 (18) 54 (36) 9 19| 3a0 (8)
Hroro uacosn 18 (18) 54 (36) 9 19

4.2 Tlnan BHeayAMTOPHOI CaMOCTOSAITEJILHOH Pad0Thl 00yYaromuxcsi o

JTHCIUILINHE
CamocrosiTenpHast padoTa 00yJaloIuXcs
3ar-
parsl VYuebHo-
Bpe- METOON-
MEHU YECKOe
Ore-
Ce- , Jac. obecrie-
Hazpanue pasnena, Cpoku HOYHO
MecT . (13 YEeHUE
TEMBI Bun camocrosiTesIbHOM padOThl |  BBITOJ- € cpel-
p HUX C camo-
HEHUA CTBO
pu- CTOA-

MEHE TeJTbHON
- padoThI

HUEM

HA0T)
3 ba3oBbie TeXHUKU At oraneHns SHARMSIMA: TeHMe B 1 (1) | Tecr, |CormacHo

y4eOHOI JINTEPATYPBI, UTEHUE

BU3YyaJIU3allUU o TEUYEHUE I3 CITMCKa
JIOTIOJIHUTEIBHOM JIATEPATYPHI,

9KCHIEPUMEHTAIBHBI | ncrions3oBanue ayamo- n Bijeo-3amuceii, | O0yUSHH YMO,

X HaHH];)IX KOMHB}OTCPHOﬁ TEXHUKHU U UHTEPHETA q KOMHbIOTep
151 (popMupoBaHHs yMeHHI1: » MHTCPHET
pelueHue 3a1a4

3 BI/IHI)I HJIH OBJIAICHHUA 3HAHUSAMM: YTCHUC B 1 (1) TeCT, COFHaCHO
y4eGHOI JINTEPATYPbI, UTEHHE

CTaTUCTUYECKUX o TEYEHUE I3 CITMCKa

. JIOTIOJIHUTEILHOM JIATEPATYPBI,

pacnpeacjiceHnn HCIIONIb30BaHME AyHO- ¥ BUIEO-3aITHCEH, 06yqu1/1 YMO,
KOMHblOTepHOfI TEXHUKHU U UHTEPHETA q KOMHLIOTep
st popmMupoBaHust yMeHuii: » THTEPHET
pellieHre 3a1a4

3 HapaMeprI JlJist oBJIaieHNsT 3HAHUSIMH: YTCHUE B 1 (1) TGCT, CormnacHo
o yueOHOM JIUTEepaTyphl, YTEHUE

CJIy4aUHbIX " TEYCHUEC Iz CITMCKa
JOTOJHUTEBHOM JIATEPATYPBI,

BEJINYNH HCIIONb30BAHME AyMO- M BUIEO-3aITHCeH, 06}’qu1/1 yMO,
KOMIIBIOTEPHOM TEXHUKK U MHTEPHETA q KOMIIBIOTED
st popmupoBaHust yMeHuii: » IHTEPHET
peLIeHue 3a1a4

3 OCHOBBI CTATUCTUKH | 151 OBIAANCHUS 3HAHMAMU: UTeHIe B 1(1) |Tecr, |CormacHo
y4eOHOI JINTEPATYPBI, YTEHUE

" LICHTpaJIbHAs o TEYCHUEC Iz CIITMCKa
JOTOHUTENBHOM JIATEPATYPBI,

npeaeapHasnz UCTIONIb30BAHKE ay/IMO- U BUIEO-3AITUCEH, o0yueHH YMO,

Teopema KOMIIbIOTEPHOM TEXHUKU U MHTEPHETA q KOMIIBIOTED

, IHTEPHET
s 3aKpenuieHnst ¥ CHCTeMaTH3aliH
3HAHMM: paboTa C KOHCIIEKTOM JICKIUI
151 (popmMupoBaHus yMeHHIT:
pelieHue 3a1a4




HoBepurenbHbie JList oBJIaIeHNs SHAHUAME: UTeHue B 1(1) |Tecr, |CornacHo
y4eOHOI IUTePATYPhI, YTCHHE

HWHTEPBAJIbL. o TEYEHUE II3 CITMCKa
JIOTIOJTHUTEIBHOM JIATEPATY PhI,

HCIIOJIb30BAHKE ayHO- U BUIEO-3aIIUCEN, 06yquI/I YMO,
KOMHI)IOTCPHOIZ TEXHUKU U UHTEPHETA q KOMHbIOTep
151 popmMupoBaHusT yMeHHIi: » MHTCPHET
peliieHre 3a1a4y

ITpoBepka rumotes. |/ OBIaeHns SHAHUSIMM: HTCHHC B 1 (1) |Tecr, |ComracHo

CyiectBoBaHue yrIeGHOl MTEpATY P, Mreriie TeueHne I3 CITHCKA
JIOTIOTHUTENIBHOM JTUTEPATY PhI,

JIMHCHMHOI'O TPEHIA. | ucnonk3oBaHue ayano- ¥ BUIEO-3aITHCeH, 06y‘leHI/I YMO,
KOMHblOTepHO;I TEXHUKHU U UHTEPHETA q KOMHLIOTep
st (popmMupoBaHust ymeHuit: » MHTEPHET
peleHue 3a1a4

CpaBHeHI/Ie st oBJIaieHNsT 3HAHUSIMH: YTCHUE B 1 (1) TeCT, CormnacHo

o yueOHOM JIUTEepaTyphl, YTEHUE

Mozener. Meron ; TEYEHUE P3 CITUCKA
JOTIONHUTENBHOM JTUTEPATY PbI,

MaKCHMaJIbHOI'O HCIIONb30BAHKE AyVO- M BUIEO-3aITHCeH, 06}’qu1/1 YMOa

Tpas TIOTIOOOU S KOMITHIOTEPHOI TEXHUKY M HHTEPHETA q KOMIIBIOTED

, IHTEPHET
it 3aKpenUieHnst ¥ CHCTeMAaTH3ALIH
3HAHMM: paboTa C KOHCIIEKTOM JICKIUI
st popmupoBanust ymeHmii:
peliieHre 3a1a4
KoppensiiinonHpiiz | /1151 0B1aleHnst SHAHHSAMM: TeHMe B 1 (1) [Tecr, |CormacHo
o y4eOHOI IUTePATyPhI, YTCHHE

a"ayms. JIuneiHasg o TEYEHUE II3 CITMCKa
JOTIOJTHUTEIIBHOM JIATEPATY PhI,

W paHTroBas UCIIONIb30BaHUE ay/IMO- ¥ BUIEO-3aIICEN, 06}’qu1/1 YMO,

Koppe 1 HHI/I oq. KOMHblOTCpHOﬁ TEXHUKHU U UHTEPHETA q KOMHbIOTep
s popmMupoBaHus yMeHHIi: » MHTCPHET
pelieHre 3a1a4y

DBSCAN. Cmech Mlnst oBajieHust SHAHAAMH: YTCHHC B 1 (1) | Tectr, |CormacHo
y4eOHOI IUTePaTypPhI, YTEHHE

rayCCOBBIX o TEUYCHUEC I3 CITMCKa

. JOTIOTHUTENIBHOM JTUTEPATY PhI,

(byHKHI/H/I- E-M HCIIOJIb30BaHUE ayo- U BUIEO-3aIiCeH, 06}’qu1/1 YMO,

aHFOpI/ITM. KOMHLIOTCpHOﬁ TEXHUKU U UHTEPHETA q KOMHLIOTep

AFJ'[OMepaTI/IBHLIC u o , AHTCPHET
s opmMupoBanust yMeHuii:

JUBU3HNBHbLIC pelienue 3aga4

METOJHI.

O6Hapy>KCHI/IC JlJist oBJIaieHNsT 3HAHUSIMH: YTCHUE B 1 (1) TCCT, CornacHo

o y4eOHOM JIUTEepaTyphl, YTEHUE

aHomayii. Bopboa ¢ . TeJeHue Iz CITHCKaA
JOTIONHUTENBHOM JTUTEPATy PbI,

BH6POCﬂMI/I HCIIONIb30BAHKE AyJVO- U BUAEO-3AIIHCEH, O6y‘ICHI/I yMO,
KOMITHIOTEPHOI TEXHUKY M HHTEPHETA q KOMIIBIOTED
st popmupoBanust ymeHuii: » MHTCPHET
peliieHre 3a1a4d

Marpuunsie Anst oBNajeHus SHAHUAME: TeHNe B 1 (1) |Tecr, |CornacuHo
y4eOHOI INTEPATYPHI, YTECHHE

npeoOpa3oBaHKs U " TeYeHue P3 CIHCKa
JOTIONHUTENBHOM JTUTEPaTy Phl,

Pas3I0KEHUA HCIIOJIb30BAHKE ayHO- U BUIEO-3aITUCEN, 06yquH YMO,
KOMITHIOTEPHOI TEXHUKY M HHTEPHETA q KOMIIBIOTED

, UHTEpHET

J1s1 3aKpenuieHnst ¥ CHCTeMaTH3aluH
3HAHUI: paboTa C KOHCIIEKTOM JISKIIUI

st opmMupoBaHust yMeHmit:
peleHye 3aa4




OptoronasnbHble JList oBJIaIeHNs SHAHUAME: UTeHue B 1(1) |Tecr, |CornacHo
y4eOHOI IUTePATYPhI, YTCHHE

npeoOpa3oBaHKs ; Te4YeHue P3 CITUCKa
JOTIOTHUTENIBHOM JIUTEPaTyphl,

HCIIOJIb30BAHKE ayHO- U BUIEO-3aIIUCEN, 06yquI/I YMO,

KOMHI)IOTCPHOIZ TEXHUKU U UHTEPHETA q KOMHbIOTep
, AHTCPHET

J1st 3aKpenieHnst ¥ CHCTeMAaTH3aiH

3HAHMIA: paboTa C KOHCIIEKTOM JIEKIMI

s popmMupoBaHust yMmeHuil:

pelleHue 3a1a4y

[TpeoOpazoBanue Anst oBrajeHus SHAHUSMH: TeHNe B 1 (1) |Tecr, |Cornacho

4eOHOM JITepaTyphbl, YTEHUE

®ypre. DFT u FFT. |’ paivp TEYEHUE I3 CIIUCKa

. JOTIONTHUTENBHOM JTUTEPATY PBI,

YacTOTHBIN aHATIU3 | ucnons3oanue ay/uo- W BUIEO-3aIIHCel, 06}’qu1/1 YMOa
KOMITHIOTEPHOI TEXHUKY M HHTEPHETA q KOMITBIOTED
st popmupoBaHust ymeHmii: » MHTCPHET
peliiene 3a1a4d

Hcnonn3oBanue At opraneHns 3HARMSIMA: TeHYe B 1(1) |Tecr, |CormacHo
y4eOHOM JINTepaTypl, UCIIOIb30BaHUE

npeodpa3oBaHus . . | TeueHue Iz CITUCKa
ay/Ilo- ¥ BUJEO-3ITHCEH, KOMITBIOTEPHON

Dypbe )11 AHATIM3A | TexHUKH W HHTEpHETa o0yJyeHu YMO,

3BYKA. A KOMITBIOTED

Js1 (pOpMHPOBaHUST YMEHHIT:

CriekTporpaMmsl flust popmutp y , IHTEPHET
peliieHue 3a1a4y

HecranmonapHeie Mlnst oBajieHusi SHAHUAMH: YTCHHC B 1 (1) | Tecr, |CormacHo
y4eOHOI INTePaTyphI, YTeHHE

CUT'HAJIbI o TEYECHUEC Iz CITMCKa
JOTIOTHUTENIBHOM JTUTEPATY PhI,

UCIOJIb30BaHUE ayUO- U BUIEO-3alliCel, 06y‘16HI/I YMO,
KOMHblOTCpHOIjl TEXHUKU U UHTEPHETA q KOMHLIOTep
s popmMupoBaHust yMeHHIT: » MHTEPHET
pelIeHue 3a1a4d

MeTOIII)I st oBJIaieHNsT 3HAHUSIMH: YTCHUE B 1 (1) TGCT, CornacHo
yueOHOM JIUTEepaTyphl, YTEHUE

YCTPaHEHU A y TEYEHHE I3 CIIACKA
JOTIONHUTENBHOM JTUTEPATyPbI,

HECTAIUOHAPHOCTEU | mcrionb3oBaHMe ayauo- M BUIEO-3aIIHCeH, 06yquI/I YMO’
KOMITHIOTEPHOI TEXHUKY M HHTEPHETA q KOMIIBIOTED
st popmupoBanust yMeHmii: » THTEPHET
peliienre 3a1a4d

JIu"enHag JlJis1 oBJIaiIeHHs] 3HAHUSIMH: YTCHUE B 1 (1) TCCT, Cormnacao
y4eGHOM JITepaTypbl, YTEHUE

perpeccust ; TeueHue Iz CITUCKa
JOTIONHUTENBHOM JIUTEPaTyPhl,

HCTIOJIb30BaHUE ayJrio- U BUAEO-3alHCeH, 06yquI/1 YMO,
KOMITHIOTEPHOI TEXHUKY M HHTEPHETA q KOMIIBIOTED
st popmupoBanust ymeHmii: » THTCPHET
peliieHre 3a1a4

Mopemu ARIMA n | /114 oBaanenus sSHaHHSAMA: uTeHue B 1 (1) |Tectr, |CormacHo

4eOHOIT JIMTePATYPhI, YTEHHE

SARIMAX Y PP TEeYeHUe Iz CITUCKa
JOTIOTHUTEIBHOM JIUTEPaTyphl,

UCIIOJIb30BaHKE ayAMO- U BUJIEO-3aIHCEH, 06yquI/I YMO,
KOMHblOTCpHOﬁ TEXHUKH U UHTEPHETA q KOMHI)IOTep
s popmMupoBaHus yMeHHii: » MHTCPHET
pelieHre 3a1a4y

ABToperpeccus Anst oBNajeHus SHAHMAMU: UTeHMe B 1 (1) |Tecr, |CormacHo
y4eOHOI INTepaTyphl, YTeHHE

y TEYEHUE I3 CIIMCKA
JOTIOTHUTENTBHOM JTUTEPATYPhI,
UCIOJIB30BAaHUE ayUO- U BUEO-3aIiCe, 06y‘ICHI/I YMO,
KOMITBIOTEPHOM TEXHUKM 1 UHTEPHETA q KOMIIBIOTED
, AHTCPHET

st popmupoBaHust yMeHuii:
peleHue 3a1a4d
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Oo6masi Tpy/10€MKOCTh CaMOCTOSITEJIbHOI PatoThI MO 19
JUCITAILIAHE (Jac)
N3 HuX 00bEM CAMOCTOSITEJIbHOH PAadoThI C HCIIOJb30BaHHEM 19

2JIEKTPOHHOI'0 00yYeHHA U JUCTAHIHOHHBIX 00pa30BaTeJbHbIX
TEeXHOoJorni (Jac)

BrogkeTr BpeMeHH caMoOCTOSITeJIbHOI padoThl, IpeaycMOTpeHHbIH | 19
y4eOHBIM IJIAHOM J1JIsl JAHHOMH U CIUILINHBI (Yac)

4.3 Copep:xanue yaeOHOro MaTepmuaJa

TpynoemkocTb 3
JUCLIUILIMHEI (3.€.)
HanmeHoBaH1e OCHOBHBIX Beenenue

pa3zaenoB (MoayJien)

CiyyailHble BEJTMYUHBI

bazoBble craTucTruecKre MeTo bl
Knacrepuzauus
MarpuyHbie METObI
Mopaenu cursanos
PerpeccronHbie MeTOIbI

®opmBbI TEKYILETO

KOHTPOJIA

Tect, ycTHBII OMpPOC, MPAKTUYECKOE 3aJaHKe, PellieHe
3a1a4

dopma poMeKyTOUHOM

arTrecTanyun

3adeT ¢ OLIEHKOI

4.3.1. IlepeyeHb ceMHHAPCKUX, IPAKTHYECKHX 3aHATHII 1 JJa00PaTOPHBIX PadoT

Ne paznena u HanmenoBanue TpynoeMkocCTb,
Ne TEMBI CEMUHApPOB, yac. (u3 Hux | OueHoYHbIC ®dopmupyembie
/11 | JACHUTUIAHBI MPAKTUIECKUX U 3JIEKTPOHHBIE cpencTBa KOMIIETEHIIN
(momyJst) Ja00paTOpHBIX padoT 4achl)
1 1 BBenenue. Bunnl 1(1) Tect, YO TIK-10 IIIIK-
agaym3a. Tunsl JaHHBIX HA2.1, TIK-10
IIIK-IA2.2,
I1K-13 IIIIK-
HAS.1
2 |2 bazoBble TeXHUKU 1(1) Tect, YO ITK-13 TIIK-
BU3YyaIM3aluU HAS.2, TIK-10
9KCIIEPUMEHTAJIBHBIX [IK-JA2.1,
IAHHBIX TIK-11 TITIK-
HA3.3
3 |3 Bunwl ctatuctuueckux |2 (2) Tect, YO ITK-10 IIK-
pacripesieneHun HA2.1, TIK-13
IIIIK-JIAS.2,
I1K-13 IIIK-
HAS.1, ITIK-11
IIIK-JA3.1,
ITK-10 IIIIK-
OA2.2
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Ne pasnena u
TEeMbI
JACLUTITAHBI
(Momynst)

HaumeHnoBanue
CEMHUHApPOB,
MPaKTUYECKUX U
J1a00PaTOPHBIX padoT

TpyroeMKoCTb,
yac. (M3 HUX
JIEKTPOHHBIE

4achl)

OLEHOYHEIE
cpencrBa

dopmupyembie
KOMIIETeHIIUN

4

[TapameTpbl c1ydailHbIX
BEJIMYUH

1)

Tect, YO

TIK-10 TIIK-
HA2.1, TIK-13
TIITK-JIAS.2,
TIK-13 TIIK-
IAS.1, TIK-11
TIIK-JIA3.1,
TIK-10 TIIK-
IA2.2, TIK-10
TIIK-JIA2.3,
TIK-11 TIIIK-
IA3.2

OCHOBEBI CTAaTUCTUKU U
LIEHTpaJIbHAs
npeiesibHas Teopema

2(2)

Tect, VO

TK-10 ITIK-
HA2.1, TIK-13
TIIK-JIA5.2,
TIK-13 TIIK-
HAS.1, TIK-11
TIK-JIA3.1,
TK-10 ITIK-
IA2.3

JloBepuTeibHBIE
MHTEPBAJIbI.

3(D)

Tect, YO

TIK-10 TIIK-
HA2.1, TIK-13
TIK-/IAS.2,
TK-13 TTIK-
IAS.1, TIK-11
TIK-JA3.1,
TIK-10 TIIK-
IA2.2

[TpoBepka rurmores.
Cy1ecTBoBaHue
JIMHEWHOTO TPEeH/1a.

3(D

Tect, YO

TK-10 TTIK-
HA2.1, TIK-13
TIK-JIA5.2,
TIK-13 TIIK-
TAS.1, TIK-11
TIIK-JIA3. 1

CpaBHeHue Mojesiei.
MeTton MakCMMaIbHOTO
MIPaBIOIIOA0OU

3(D)

Tect, YO

TIK-10 TIIIK-
HA2.1, TIK-13
TIK-JIAS.2,
TIK-13 TTIK-
IAS.1, TIK-11
TIIK-JIA3.1
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Ne pasnena u HaumenoBanue TpyroeMKoCTb,
Ne TEMBI CEMHHAPOB, yac. (3 Hux | OueHounsle |  Popmupyembie
1/T1 | AUCLIUTLTMHBI MPAKTUYECKUX U MEKTPOHHBIE | CpeACTBa KOMIIETeHIIUN
(Momyst) J1a00PaTOPHBIX padoT Yachl)

9 1|9 Koppensiimonusiit 3(1) Tect, YO ITK-10 IIIK-
aHanu3. Jlunerinag u HA2.1, IIK-13
paHroBasi KOppesus. IIK-AS.2,

ITK-13 II1K-
HAS.1, TIK-11
IIK-JA3.1

10 |10 DBSCAN. Cwmech 3(1) Tect, YO ITK-10 IIK-
rayCCOBBIX (DYHKITU. HA2.1, ITK-13
E-M airopurm. IITK-TAS.2,
ArJIOMEpaTUBHbIE U ITK-13 TIIK-
JIUBU3UBHBIE METOIBI. HAS.1, IIK-11

IIK-TA3.1,
ITK-10 IITK-
HA2.3

11 |11 INoamxenue 3(2) Tecr, YO ITK-10 ITIIK-
Pa3MEpPHOCTH JaHHBIX. HA2.1, [IK-13
OpHoMepHbIe U II1K-JAS.2,
MHOT'OMEPHBIE METO/IBI. ITK-13 TIIK-
JIunenusle n HOAS.1, ITIK-11
HEJIMHENHBIE METOIBI. III1K-JIA3.1,

[TK-11 IIIK-
HA3.3

12 |12 Oo6HapyxeHue 3(2) Tecr, YO ITK-10 IITK-
anoMaymii. bopwOa ¢ IA2.1, TIK-13
BBIOpOCaMU [IK-TAS.2,

ITK-13 II1K-
HAS.1, TIK-11
IIK-JA3.1

13 |13 Marpuyunsie 2(2) Tecr, YO T1K-10 ITIK-
npeoOpa3oBaHus U HA2.1, TIK-13
pas3ioxeHus IIIIK-TAS5.2,

ITK-13 II1K-
HAS.1, TIK-11
IIK-JA3.1,
ITK-10 IITK-
HA2.2, TIK-10
[IK-1A2.3,
ITK-11 IIIK-
HA3.3
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Ne pasnena u HaumenoBanue TpyroeMKoCTb,
Ne TEMBI CEMHHAPOB, yac. (3 Hux | OueHounsle |  Popmupyembie
1/T1 | TUCLITLITMHB MPaKTUYECKUX U MEKTPOHHBIE | CpeACTBa KOMIIETeHIIUN
(Momyst) J1a00PaTOPHBIX padoT Yachl)

14 |14 Hcnonb3oBanue 2(2) Tect, YO TIK-10 IIIIK-
OPTOrOHAJIBHBIX HA2.1, IIK-13
npeoOpa3oBaHMA ISl MI1K-0AS.2,
CKaTHs U300paKeHUH, IIK-13 IIIIK-
JPEG-niono6HbIe HAS.1, TTIK-11
AJITOPUTMBbI IITK-JA3.1,

ITK-10 TIIK-
HA2.2, TIK-10
IIK-JA2.3,
ITK-11 IITK-
HA3.3

15 |15 [TpeobpazoBanue 2(2) Tect, YO IIK-10 IIK-
®ypee. FFT. HA2.1, IIK-13
YacTOTHBIN aHaIN3 [IIIK-J1AS.2,

ITK-13 TIK-
HAS.1, TIK-11
IIK-JA3.1,
ITK-10 IITK-
HA2.2, TIK-10
[IK-1A2.3,
ITK-11 IITK-
HA3.3

16 |16 AptedakTsi 2(2) Tecr, YO ITK-10 TIITK-
npeodpazoBanus. OKHO HA2.1, [IK-13
peodpa3oBaHUsL. [ITK-AS.2,
[Tapamerpuueckas ITK-13 TIIK-
OIIEHKA CIEeKTpa HOAS.1, ITIK-11

IIK-JA3.1,
[TK-10 IIIK-
HA2.2, [IK-10
[TIK-1A2.3,
ITK-11 IITK-
HA3.3
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/o

Ne pasnena u

TEMBI

JTUCITUTUTHBI
(Momynst)

HaumeHnoBanue
CEMHUHApPOB,
MPaKTUYECKUX U
J1a00PaTOPHBIX padoT

TpyroeMKoCTb,
yac. (M3 HUX
JIEKTPOHHBIE

4achl)

OLEHOYHEIE
cpencrBa

dopmupyembie
KOMIIETeHIIUN

17

17

Hcnons3oBanue
npeoOpazoBaHus Pypbe
1Tl aHaJIu3a 3BYyKa.
CrniekTporpamMmsl

2(2)

Tect, YO

TIK-10 TIIK-
HA2.1, TIK-13
TIITK-JIAS.2,
TIK-13 TIIK-
IAS.1, TIK-11
TIIK-JIA3.1,
TIK-10 TIIK-
IA2.2, TIK-10
TIIK-JIA2.3,
TIK-11 TIIIK-
IA3.3

18

18

JleTepMUHUPOBaHHbIE
CUTHAJIBI

2 (D)

Tect, VO

TTK-10 TIITK-
HA2.1, TIK-13
TITIK-JAS.2,
TTK-13 TIITK-
TAS.1, TIK-11
TIIK-JA3. 1,
TTK-10 TIITK-
TA2.2, TIK-10
TIIK-JA2.3

19

19

Cry4aiiHble CUTHAJIBI

2(D)

Tect, VO

TTK-10 TIITK-
HA2.1, TIK-13
TIITK-JIAS.2,
TTK-13 TTITK-
TAS.1, TIK-11
TIIK-JA3.1,
TTK-10 IITK-
IA2.2, TIK-10
TITK-IA2.3

20

20

CranuoHapHbie
CUTHAJIbI

2(1)

Tect, YO

TK-10 TTIK-
HA2.1, TIK-13
TIIK-JIAS5.2,
TIK-13 TIIK-
TAS.1, TIK-11
TIIK-JIA3.1,
TK-10 TTIK-
IA2.2, TIK-10
TIIK-JIA2.3
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/o

Ne pasnena u

JIUACLIUIIIAHG

TEMBI

(Momynst)

HaumeHnoBanue
CEMHUHApPOB,
MPaKTUYECKUX U
J1a00PaTOPHBIX padoT

TpyroeMKoCTb,
yac. (M3 HUX
JIEKTPOHHBIE

4achl)

OLEHOYHEIE
cpencrBa

dopmupyembie
KOMIIETeHIIUN

21

21

HecranmonapHsie psjbl
JAaHHbIX

2(D)

Tect, YO

TIK-10 TIIK-
HA2.1, TIK-13
TIITK-JIAS.2,
TIK-13 TIIK-
IAS.1, TIK-11
TIIK-JIA3.1,
TIK-10 TIIK-
IA2.2, TIK-10
TIIK-JTA2.3

22

22

MeTtoap! ycTpaHeHust
HECTallMOHAPHOCTEN

2(D)

Tect, VO

TK-10 ITIK-
HA2.1, TIK-13
TIIK-JIA5.2,
TIK-13 TIIK-
HAS.1, TIK-11
TIK-JIA3.1,
TK-10 ITIK-
IA2.2, TIK-10
TIK-JIA2.3

23

23

JluneiiHas perpeccusi

2(2)

Tect, VO

TK-10 TTIK-
IA2.1, TIK-13
TIK-JAS.2,
TIK-13 TIIK-
TAS.1, TIK-11
TIIIK-JIA3.1

24

24

Mopemn ARIMA u
SARIMAX

2(D)

Tect, YO

TIK-10 TIIK-
HA2.1, TIK-13
TIK-/IAS.2,
TK-13 TTIK-
IAS.1, TIK-11
TTIK-JIA3.1

25

25

ABTOperpeccus

2(2)

Tect, YO

TIK-10 TTIIK-
IA2.1, TIK-13
TIK-JIA5.2,
TIK-13 TIIK-
TAS.1, TIK-11
TIIK-JIA3.1

4.3.2. IlepeueHn TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOSITEJILHOE H3yYeHne

CaMOCTOSITEJIbHOM PAadOTHI CTY/IEHTOB
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Tema

3amanue

Popmupyemas
KOMIIETEHLIU

NIK

BbazoBbie TeXHUKH
BUBYyaIM3aIUN
9KCIIEPUMEHTATBHBIX
JAHHBIX

[MonoGpatk onTuMambHOE
Hpe/ICTaBJIeHUE IAaHHbIX

ITK-10 TIIIK-JA2,
ITK-11 ITIK-JA3

ITK-10 IIIK-
HA2.1
IMK-11 IIIK-
HA3.3

Buapl craTrcTrueckux
pacripeneneHuin

Buapl craTucTueckux
pacripeneneHui

TK-10 TIITK-JIA2,
TK-11 MTK-JIA3,
TK-13 TIIK-JIAS

ITK-10 ITIIK-
HA2.1
ITK-10 ITIIK-
HA2.2
ITK-11 ITIIK-
HA3.1
ITK-13 ITIIK-
HAS.2

[TapameTpsl cityyaitHbIX
BEJIMYMH

Onpepenuts napameTpst
CJIy4aiiHbIX BEJTMYUH

[TK-10 ITIK-JA?2,
ITK-11 ITIK-JA3,
ITK-13 IIK-JAS

TTK-10 TTTTK-
HA2.1
TTK-10 TITTK-
IA2.2
TTK-10 TITTK-
IA2.3
TTK-11 TTTK-
IA3.1
TIK-11 TTTK-
IA3.2
TTK-13 TITTK-
IAS.1

OCHOBBI CTATUCTUKHU U
HEHTpaJIbHas TIPe/Ie/TbHAS
TeopeMa

[TpoBepka LeHTpaIbHOM
npeaebHON TeOpeMbl

ITK-10 ITIK-JA2,
ITK-11 ITIK-JA3,
ITK-13 IIK-JAS

ITK-10 ITIIK-
HA2.1
ITK-10 ITIIK-
HA2.3
ITK-11 ITIIK-
HA3.1
ITK-13 ITIIK-
HAS.1

JloBepUTeIbHbIE
VHTEPBaJIbl.

Onpenenuthb
JOBEPUTEIbHBIA UHTEPBA

ITK-10 ITIK-JA?2,
ITK-11 IMIK-JA3,
ITK-13 IIK-JAS

TTK-10 TTTTK-
HA2.1
TTK-10 TTTTK-
IA2.2
TTK-11 TITTK-
IA3.1
TTK-13 TITTK-
IAS.1
TTK-13 TITTK-
IIAS.2
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Ne Tema 3aganue dopwipyemast NIK
n/m KOMITETEHIIU S
6 |IIpoBepka rumnores. [TpoBepka runores. IIK-11 IIIK-OA3, | TIK-11 IIK-
Cy1iecTBoBaHue Cy1iectBoBaHue IIK-13 IITIK-JAS | JA3.1
JIMHEWHOTO TPEeHJa. JIUHEWHOTO TPEeH[a. ITK-13 IIK-
HAS.1
ITK-13 TITIK-
HAS.2
7 | CpaBHEHUE MOJEIEN. Cpasuuts pacnipegenenus | ITIK-11 ITIK-JA3, | TIK-11 ITK-
Meton MakCUMAaJILHOTO metogom MakcumaibHoro | ITK-13 TITIK-JTAS | TA3.1
MPaBIOIIOA00OU S MpaBaonoaoous ITK-13 IIIK-
HAS.1
IMK-13 TITIK-
HAS.2
8 | KoppensimoHHsiii Koppensimonnsrit IMK-11 ITIK-OA3, | TIK-11 TIK-
aHaym3. JIuHeiiHas u aHayu3. JIuHeiiHas u [MK-13 TITK-JAS | 1A3.1
paHroBasi KOppeJsius. paHroBasi KOppeJsus. ITK-13 IIK-
HAS.1
[TK-13 II1K-
HAS.2
9 | DBSCAN. Cmech Knacrepuszosars njannsie | [IK-10 IMIK-JA2, | ITK-10 IITIK-
rayccoBbIxX (pyHKLMU. E- IIK-11 IIIK-JA3, | 1A2.3
M anroputm. IMK-13 TITK-JAS |TIK-11 TIIK-
AryioMepaTvBHBIE U HA3.1
IIUBU3UBHLIE METO/BL. I1K-13 IIIIK-
HAS.2
10 | ITonmxkenue pasmepHoctu | Keinc: [lonnxenue IMK-11 TITK-JA3, | TIK-11 ITIIK-
JOaHHbIX. OTHOMEpHBIE U | pAa3MEPHOCTU JAHHBIX. [MK-13 IIK-JAS | JA3.1
MHOTOMEPHBIE METO/IbI. OpHoMepHBIE U TIK-11 IIIIK-
JIvHeiHbIe M HEJTMHEHbIE | MHOTOMEPHbBIE METO/IBI. JHA3.3
METOBL. JIMHENHEIE U HETUHEVHBIE I1K-13 IIIIK-
METO/IbI. HOAS.2
11 | O6Hapyxenune anomamuii. | Keic: O6HapyskeHue [TK-10 ITIK-JA?2, | TTIK-10 IIIK-
Bopwba ¢ BeIOpocamu aHomaiui. bopwba ¢ ITK-11 ITIK-JA3, | JA2.1
BBIOpOCaMU IMK-13 TITK-JAS |TIK-11 TIIK-
HA3.1
ITK-13 TITIK-
HAS.2
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/i

Tema

3amanue

Popmupyemas
KOMIIETEHLIU

WK

12

Marpuusnsie
peoOpa3oBaHUs U
pasnoxeHus

[TpeoGpazoBaTh JaHHBIE
3a/IaHHBIM MaTPHUYHBIM
npeoOpa3oBaHNEM

ITK-10 TIIIK-JA2,
ITK-11 ITIK-JA3,
[TK-13 IIK-JAS

ITK-10 IIIK-
HA2.1
ITK-10 IIIK-
HA2.2
ITK-10 IIIK-
HA2.3
IMK-11 IIIIK-
JHA3.1
IMK-11 IIIK-
HA3.3
I1K-13 TIIIK-
HAS.2

13

OpTtoroHasnbHbie
peoOpa3oBaHus

Pa3noxute psia B CIEKTP
3a7aHHbIM MaTPUYHBIM
npeoOpa3oBaHUEM

TK-10 TIITK-JIA2,
TK-11 MTK-JIA3,
TK-13 TIIK-JIAS

ITK-10 ITIIK-
HA2.1
ITK-10 ITIIK-
HA2.2
ITK-10 ITIIK-
HA2.3
ITK-11 ITIIK-
HA3.1
ITK-11 ITIIK-
HA3.3
ITK-13 ITIIK-
HAS.2

14

[TpeodpazoBanue Pypebe.

DFT u FFT. YactoTHb
a”am3

[TpeodpazoBanue Pypobe.

FFT. YacTtoTHbIl aHAIN3

ITK-10 ITIK-JA?2,
ITK-11 ITIK-JA3,
ITK-13 IIK-JAS

TTK-10 TTTTK-
HA2.1
TTK-10 TITTK-
IA2.2
TTK-10 TITTK-
IA2.3
TIK-11 TTTK-
TA3.1
TIK-11 TTTK-
IA3.3
TTK-13 TITTK-
TIAS.2
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/i

Tema

3amanue

Popmupyemas
KOMIIETEHLIU

UJIK

15

Ucnonw3oBanue
npeodpazoBanusi Pypne
JUIST aHAT3a 3BYKA.
CriekTporpaMmsl

Hcnonn3oBanue
npeodpazoBanust Pypbe
JUISl aHAJI3a 3BYKA.
CriekTporpaMmel

ITK-10 TIIIK-JA2,
ITK-11 ITIK-JA3,
I1K-13 TIIIK-TAS

ITK-10 IIIK-
HA2.1
ITK-10 IIIK-
HA2.2
ITK-10 IIIK-
HA2.3
IMK-11 IIIIK-
JHA3.1
IMK-11 IIIK-
HA3.3
I1K-13 TIIIK-
HAS.2

16

HCTepMI/IHI/IpOBaHHbIC
CUT'HAJIbI

JleTepMUHUPOBAaHHbBIE
CHUI'HAJIBI

TTK-10 TITIK-JIA2

ITK-10 ITIIK-
HA2.1
ITK-10 ITIIK-
HA2.2
ITK-10 ITIIK-
HA2.3

17

CryyaiiHble CUTHAJTBI

Ciy4daiiHble CUTHAJIBI

ITK-10 ITITK-JA2

TTK-10 TTTTK-
HA2.1
TTK-10 TITTK-
IA2.2
TTK-10 TITTK-
IA2.3

18

CranuoHapHble CUTHAJIBI

IIpoBeputs psg Ha
CTallMOHAPHOCTh

ITK-10 ITIK-JA2

ITK-10 ITIIK-
HA2.1
ITK-10 ITIIK-
HHA2.2
ITK-10 ITIIK-
HA2.3

19

HCCTaI_II/IOHapHLIC
CUT'HAJIbI

Haiitu HectanmoHapHble
psIbI

ITK-10 ITITK-JA2

TTK-10 TTTTK-
HA2.1
TTK-10 TTTTK-
IA2.2
TTK-10 TTTTK-
IA2.3

20

Mertonsl ycTpaHeHus
HECTAllMOHAPHOCTEN

Ycrpanenue
HECTAIIMOHAPHOCTH psifia

ITK-10 ITIK-JA2

[TK-10 ITIIK-
HA2.1
[TK-10 ITIIK-
HA2.2
[TK-10 ITIIK-
HA2.3
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Ne Tema 3aganue dopwipyemast NIK
n/n KOMITETEHIIU S
21 | JluneitHas perpeccusi [TocTpouts JIMHENHYIO IIK-11 IIIK-JA3, | TIK-11 ITIK-
perpeccuio ITK-13 IIK-JAS | TA3.1
ITK-13 TITIK-
HAS.2
22 | Mogeau ARIMA u Keiic: Cnenatb nporHo3 IIK-11 ITIK-JA3, | ITK-11 IIIIK-
SARIMAX IAHHBIX MOIEJISIMU IIK-13 IITIIK-JAS | JA3.1
ARIMA u SARIMAX IMK-13 TITIK-
HAS.2
23 | ABroperpeccusi ABTOperpeccust IMK-11 ITIK-OA3, | TIK-11 TIK-
[MK-13 TITK-JAS | 1A3.1
[TK-13 II1K-
HAS.2

4.4. MeTonuecKHne YKa3aHUsA M0 OPraHU3alui CaMOCTOSATEIbHOIH PadoThI
CTY/ICHTOB

CamocrosiTenbHasi paboTta CTyIeHTOB BceX (popM U BUJIOB OOyUYEHUs SIBJISIETCS OHHUM U3
00s13aTeNIbHBIX BUJIOB 00Pa30BaTeIbHON JESTEIbHOCTH, 00eCIIeUMBAIOIIEH peaTi3alnio TpeOOBaHMIA
denepalbHBIX TOCYJAPCTBEHHBIX CTAHIAPTOB BBHICIIETO MPOdecCHOHATBHOIO 0O0pa3oBaHUS.
CornacHo TpeOGOBaHUSAM HOPMATUBHBIX JOKYMEHTOB CAMOCTOSITENIbHASL Pa00OTa CTY/IEHTOB SIBJISIETCSI
00s13aTeJIbHBIM KOMIIOHEHTOM OOpa30BaTeJlbHOrO TMpollecca, TaK Kak oHa oOecrevynBaer
3aKperuieHUe MOoJyYaeMbIX Ha JIEKIIMOHHBIX 3aHATUSX 3HAHUW MyTeM MPHOOPETEHHUS] HABBIKOB
OCMBICJICHUSI ¥ PACIIMPEHUs X CONCPKaHUsI, HABBIKOB PEIIeHUs aKTyaJbHBIX TIPoOeM (popMup-
OBaHMS OOIIEKYJIBTYPHBIX M MPO(ECCUOHATBHBIX KOMIIETCHIINNA, HAayYHO-UCCIIE0BATEIbCKON
JeSATeJIbHOCTH, TIOATOTOBKU K CeMUHapaM, Ja0OpaTOPHBIM padoTaM, caaye 3a4eTOB M SK3aMEHOB.
CamocrosiTenpHast paboTa CTYIEHTOB IPeACTaBIIsieT COOON COBOKYITHOCTh ayAMTOPHBIX M BHEay-
JOUTOPHBIX 3aHATHHN U padoT. CamocTosiTesbHas padoTa B paMKax 00pa30BaTeIbHOTO Iporecca B
By3€ pelliaeT CJeAyoIe 3a/1auu:

— 3aKpervieHue W paclipeHue 3HAHUW, YMEeHHH, MOJyYeHHBIX CTYJIeHTaMH BO BpeMms
ayJINTOPHBIX W BHEAYAMTOPHBIX 3aHATHH, MpeBpallleHhe UX B CTEPEOTUIIBI YMCTBEHHOW W
(puznyeckoi aesTebHOCTH;

— npuoOpeTeHne JOTIOTHUTEIIHBIX 3HAHWI M HABBIKOB IO AUCIUTUIMHAM YYeOHOTO TIaHa;

— dopMupoBaHUEe W pa3BUTUE 3HAHWW U HABBHIKOB, CBA3aHHBIX C Hay4HO-
HCCIIEIOBATEeIbCKON JesTeJIbHOCTHIO;

— pa3BHUTHE OPUEHTAIIMM M YCTAaHOBKM HAa Ka4yeCTBEHHOE OCBOCHHME 00pa30BaTEIbHOM
PO PaMMBI;

— pa3BUTHE HABBIKOB CAMOOPraHU3AIHH;

— ¢dopMUpOBaHUE CAMOCTOSITEIbHOCTH MBIIUICHHS, CIIOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPITIEHCTBOBAHUIO U CaMOpeaTU3alIliH;

— BBIpabOTKa HaBHIKOB 3(h(EeKTUBHOU caMOCTOATENbHOW TpodeCcCHOHaTbHON
TEOPETUYECKOM, MPAKTUUECKON U YyUeOHO-MCCIIEI0BATENbCKON JesITeTbHOCTH.

IMoaroroBka k Jekmuu. KauecTBO OCBOEHUS CONEpKaHUS KOHKPETHOW TUCITUTITUHBI
MPSIMO 3aBHCUT OT TOTO, HACKOJIBKO CTYJICHT caM, Oe3 BHEIIHEero MpUHYKAeHUs (hopMUpyeT y cedst
YCTaHOBKY Ha TIOJIyYeHHe Ha JICKITUAX HOBBIX 3HAHUH, JOTONHSIONINUX YXe NUMEIOIIrecs 1o JaHHOM
AUCIUIUIMHE. BpeMs Ha MOATOTOBKY CTYIEHTOB K JBYXYacOBOW JIEKIIMM MO HOPMAaTHBaM
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cocTaBigeTr He MeHee 0,2 Jaca.

IloaroroBka K mpakTn4eckomy 3aHsTHIO. [[oAroTOBKa K MPAaKTUUYECKOMY 3aHSTHIO
BKJIIOYAET CJIEYIOIIME JIEMEHThl CAMOCTOSITESIbHON AESTEIbHOCTH: YETKOE TPe/ICTaBIeHNE 1IeJN U
3aJjady ero NpOBEJCHUS; BbIJCJICHUE HABBHIKOB YMCTBEHHOW, aHAJUTUYECKOW, HAay4YHOU
AeATENIBHOCTH, KOTOPbIE CTAaHYT Pe3yJIbTaTOM MpeICTOsIIer padoThl. BripaOoTKa HABBIKOB OCYIIEC-
TBJISIETCSI C TIOMOIIBIO TIOyYEHUsI HOBOW MH(OpMAIUK 00 U3ydaeMbIX MPoIeccax v ¢ OMOIIBIO
3HAHMS O TOM, B KaKOH CTETNeHU B JaHHOE BPeMsl CTYAEHT BJaJileeT METOJAMU HCCIIeJOBATEIbCKOM
AeSTeIbHOCTH, KOTOPHIMH OH CTaHET TOJIb30BAaThCs HA MPAKTUUECKOM 3aHATUH. [IoaroroBka k
MPAaKTUUECKOMY 3aHSATHUIO Hepeako TpebyeT momdopa mMarepualia, JaHHBIX U CIEeIHATbHBIX
WCTOYHHUKOB, C KOTOPBIMU MPEICTOUT yueOHast padora. CTyIeHTHl JOJIKHBI I0Ma MOArOTOBUTH K
3aHATUI0 3—4 nipumepa (GOPMYJIUPOBKHU TEMBI UCCIIEIOBAHUSI, MIPEACTABJICHHOTO B MOHOTpausix,
HAYYHBIX CTaThsIX, OTUETaX. 3aTeM OHM CAMOCTOSITEJIbHO OCYIIECTBIISIOT MOUCK COOTBETCTBYIOIINX
HMCTOYHUKOB, OMPEIEIOT aKTyaJbHOCTh KOHKPETHOTO HCCIIEeOBAHUS MPOIECCOB U SBJICHUH,
BBIJISJISIIOT OCHOBHBIE CIIOCOOBI JIOKA3aTe/IbCTBA aBTOPAMH HAYYHBIX Pa0OT IEHHOCTH TOTO, YeM OHHU
3aHUMAIOTCA. B XolIe camMoro NmpakTUYECKOTO 3aHSATHS CTYIEHTH CHadaja MpPeaCTaBISIOT
HaliJIecHHbIE UMW BapHaHThI (hOPMYJIMPOBKH aKTyaTbHOCTH UCCIIEIOBAHN S, OOCYK/IAI0T UX M 000CHO-
BBIBAIOT CBOE MHEHME O HAWJIy4IlleM BapraHTe. BpeMs Ha MOATOTOBKY K MPAKTUUECKOMY 3aHSATHIO
M0 HOpMAaTHBaM cocTaBisieT He MeHee 0,2 yaca.

IToaroroBka Kk KOHTPOJABbHOI padoTte. KoHTposibHas pabora HazHavaeTcsl Hocie
U3Y4eHHsI ONpeeIeHHOTO pasjiena (pa3aenoB) AMCHUIUIMHBL U IPEeCTaBIsieT COO0N COBOKYITHOCTh
Pa3BEPHYTHIX MUChMEHHBIX OTBETOB CTYJAEHTOB Ha BOIIPOCHI, KOTOPHIE OHU 3apaHee Moay4aioT OT
npernofasarensi. CaMoCTOsITeNIbHASI TIOATOTOBKA K KOHTPOJIbHOW paboTe BKIOYaeT B ceds: —
M3y4yeHUEe KOHCHEKTOB JIEKIIMI, PACKPBIBAOIIMX MaTepHall, 3HAaHHE KOTOPOTo IpOBepseTcs
KOHTPOJIBHON paboTOl; MOBTOpPEHHE y4eOHOro marepuasa, MOJyYeHHOTO MPH MOATOTOBKE K
CEMHWHAPCKUM, IMPAKTUYCCKUM 3aHATHAM U BO BPEMSA UX IIPOBEACHUA; U3YUYCHUC I[OHOJIHPIT@.HI)HOPI
JIMTEpaTyphl, B KOTOPON KOHKPETU3UPYETCs COfiepKaHNe MPOBEPsieMbIX 3HAHHIA; COCTaBJICHNE B
MBICJIEHHOW (hOpMe OTBETOB Ha MOCTABJICHHBIE B KOHTPOJIBHOM paboTe BOMPOCHI; (POpMUPOBAHME
TMICUXOJIOTMYECKOM YCTAHOBKM Ha YCTIEITHOE BBHIMOJHEHHE BceX 3aJaHuil. Bpems Ha MOAroToBKY K
KOHTPOJIbHOHM padoTe N0 HOpMaTHBaM COCTaBJIsIeT 2 Jaca.

IloaroroBka Kk 3k3aMeHy. CamocTosiTeNbHAsl MOJAIOTOBKA K 9K3aMEHY CXOXKa C
HOATOTOBKOM K 3auery, ocoOeHHO eciu oH auddepenuupoBannsii. Ho 00bem ydeOHOro
Marepuala, KOTOprI;i HYXHO BOCCTAHOBUTL B MaMATH K 3K3aMCHY, BHOBb OCMBICJIIUTL U MOHATD,
3HAYUTEJIBHO OOJIbIlIe, MOITOMY TpeOyeTcst OOJblile BpEeMEHM U YMCTBEHHBIX YCHJIMA. BaxHO
chopMUPOBaTh LEJOCTHOE TPEACTABICHHE O COEPKAHUU OTBETa Ha KaXJBIHl BOIPOC, UTO
Npe/roiaraeT 3HaHUe Pa3HbIX HAYYHbBIX TPAKTOBOK CYIIHOCTH TOTO WJIM MHOTO SIBJICHHUsI, IPOLIECCa,
YMEHHME pacKpbiBaTh (PAKTOPbI, ONPEEAIONINE UX MPOTUBOPEUYNBOCTh, 3HAHUE UMEH YUYECHBIX,
U3y4YaBIIMX 00CyX)aaeMyo pooiemy. Heo6xomumo Takske mpuBecTH HHPOPMAIMIO O MaTepUaliax
OMITMPUYCCKHUX I/ICCHCIIOBaHI/II';I, YTO YKa3blBA€T HAa BCECTOPOHHIOIO IMOAIOTOBKY CTYACHTaA K
9K3aMeHy. BpeMs Ha MOArOoTOBKY K 3K3aMeHY MO HOpPMaTMBaM COCTaBisieT 36 4acoB aJis
OaKanaBpoB.

@®opMbI BHEAYAUTOPHOH CAMOCTOATEIHLHOI PadOThI

CocraBaenne raoccapus llenp camocTosiTebHON pabOTHI: MOBBICUTH yPOBEHb
MH(OOPMAIIMOHHBIA KYJIbTYPbI; TPUOOPECTH HOBBIE 3HAHMS; OTPabOTaTh HEOOXOMMMBIC HABBIKU B
NpeAMEeTHOI obnactu yyeOHoro Kypca. [1occapuil — cioBaph crielldain3upOBaHHBIX TEPMUHOB U
ux omnpenenenuid. Ctatbs ri0ccapust — onpenenenue tepmuna. ConepxaHue 3amaHus: cOop u
cUCTeMaTU3alMsl MOHATUI WM TEPMUHOB, OOBEJMHEHHBIX 001Iel crielu(ruecKoll TeMaTUKOM, Mo
OIHOMY JTMOO HECKOJbKMM HMCTOYHHKaM. BhInonHeHuWe 3agaHusa: 1) BHUMATEIbHO MPOYHMTATH
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padoTy; 2) omnpeneauTh HanmOOJee YacTO BCTpeYaloluecss TePMHUHBI; 3) COCTaBUTh CIMCOK
TEPMUHOB, O0BETUHEHHBIX OOIIIel TeMAaTUKOW; 4) pacroioKUTh TEPMUHBI B a7i(paBUTHOM TOPSIJIKE;
5) cocTaBUTb CTATbU IJIOCCApUsl: — AaTh TOYHYIO (POPMYIMPOBKY TEPMHUHA B UMEHUTEILHOM
najiexxe; — O0OBEMHO PACKPBITh CMBICI JJaHHOTO TepMuHa [LnaHupyeMble pe3yabTaThl CaMOCTOSI-
TEJIBHON PabOTHI: CIIOCOOHOCTh CTY/AIGHTOB peIllaTh CTaHJApPTHBIE 3a/1a4u MpodheCCUOHATbHON
AesITeJIbHOCTU Ha OCHOBE MH(OPMAIIMOHHON U OUOIMorpaduueckoi KyabTypsl ¢ IPUMEHEHUEM
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH M C YYETOM OCHOBHBIX TpeOOBaHUU
MH(pOPMAIIMOHHON 0e30MacHOCTH.

Pa3zpadoTka npoekTa (MHIUBUAYaTBHOTO, TpynmoBoro) Lleap caMocTosTeIbHOM padoTHI:
pa3BUTHE CIIOCOOHOCTU MPOTHO3UPOBATH, IPOEKTUPOBATh, MOAEIMPOBaTh. [IpoekT — «orpaHu-
YEeHHOE BO BpEMEHH lieJieHarpaBIeHHOe N3MEeHEHNE OTAEIbHON CHCTEMBI C YCTaHOBJIEHHBIMH TPeOo-
BAHMSIMM K KauecTBY pe3y/bTaTOB, BO3MOXHBIMM paMKaMHU pacxojia CpPelICTB U PECypcoB U
crierpuIecKoi opraHu3anyein». BoimomHenne 3aganus: 1) qUarHoCTUKa CUTyaluu (mpoodiaemar-
u3alys, LesernoiaraHie, KOHKpeTu3alus Leiu, (popMaTupoBaHue MpoeKTa); 2) NpOeKTUPOBaHUE
(yrouHeHue ey, (yHKIMMA, 33/1a4 U TU1aHa pabOoThl; TEOPETUIECKOE MOJEIMPOBAHUE METOIOB U
CPEICTB pelleHus 3a7ay; JeTajlbHas IpopaboTKa TANOB pelIeHus1 KOHKPETHBIX 3a/1ay; MoLIaroBoe
BBITIOJIHEHUE 3aIUIAHUPOBAHHBIX TMPOEKTHBIX [ENCTBUM; CUCTeMaTu3anus U 00oO0IeHune
MOJIyYEHHBIX PE3yJbTaTOB, KOHCTPYMPOBAHME IPEIIOJAaraeMoro pes3yJibTaTa, MOLIAroBOE
BBINIOJTHEHUE MPOEKTHBIX AEUCTBUI); 3) pediekcus (BBISICHEHHE COOTBETCTBHSI MOJyYEHHOIO
pe3yJbTara 3aMbICiy; ONpe/ie/ieHle KauecTBa MOTy4YeHHOrO MPOAYKTa; MEPCHEKTUBbI €ro pa3BUTHUS
U ucnojbp3oBaHusd). [Ipennonaraemble pe3yabTaThl CaMOCTOSTENBHON padOTH: TOTOBHOCTD
CTY/IEHTOB HCIIOJIb30BaTh 3HAHNE COBPEMEHHBIX MPOOIEM HAyKH U 0Opa30BaHUs NPU PEIICHUH
o0pa3oBaTeIbHBIX M MPOpECCHOHATBHBIX 3a]a4; TOTOBHOCTh MCIOJIb30BATh MHIWBUIYyaTbHbIC
KpeaTuBHBIE CMOCOOHOCTH /JIsi OPUTMHAJIBHOTO pELIeHUs HCCIeIOBAaTeNbCKUX 3aJady; —
CIIOCOOHOCTh TIPOTHO3UPOBATh, MPOEKTUPOBATH, MOJAEIUPOBATD.

Nudopmanmonnsiii nouck Llenb camocTosTenbHON paOOTHI: Pa3BUTHE CIHOCOOHOCTH K
NPOEKTUPOBAHUIO M MPeoOpa30BaHUI0 YUeOHBIX ACHCTBUI HAa OCHOBE Pa3JIUYHBIX BUOB
MH(POPMAIIMOHHOIO NoKcKa. MH(pOpMalMOHHbIN MOUCK — MOMCK HECTPYKTYPUPOBAHHOW IOKYMEHT-
anpHOM MH@opmanuu. CnHMCOK COBPEMEHHBIX 3aJay MH(POPMALMOHHOIO IOUCKA: pelIeHUE
BOIIPOCOB MOJIEJIMPOBAHUSA; KJacCU(pUKALMA JTOKYMEHTOB; (bUIbTpalus, Kiaaccupukaluus
JOKYMEHTOB; IPOEKTUPOBAHUE APXUTEKTYP MOUCKOBBIX CUCTEM U TIOJIb30BATEILCKUX UHTEP(EICOB;
u3BJieyeHrne WH(popManuu (AaHHOTHPOBaHME M pedepupoBaHue TOKYMEHTOB); BBIOOP
MH(POPMAIIMOHHO-TIOMCKOBOT'O SI3bIKA 3allpoca B MOMCKOBBIX cucteMax. CozepkaHue 3aJaHus 1o
BU/IaM TOMCKA: MOUCK OMOIMOrpadpmuecKuii — MOMCK HEOOXOAMMBIX CBEIEHUH 00 MCTOYHUKE U
YCTAHOBJIEHUE €ro HaJuuus B CUCTEME JPYIrUX MCTOYHUKOB. BedeTcs myTem pasbIiCKaHUS
oubamorpaduyeckorn uHbopmManuu u OudIMOrpaduueckux mocodui (MHMPOPMAITMOHHBIX
W3JaHUI ); TOUCK CaMUX UH(POPMALIMOHHBIX UICTOYHMKOB (JOKYMEHTOB U M3/1aHUI1), B KOTOPBIX €CTh
WM MOXET COAEpKaThCsl HyKHasi UH(OpMALMSA; — MOUCK (PaKTUUYECKUX CBEJEHUI, CoIepKaluXCs
B JIUTEparype, KHUre (Hampumep, 00 ucropudeckux (pakTax U COOBITHSAX, O OMorpapuyecKkux
JAHHBIX U3 XKU3HU U JEATEJIbHOCTH MUCATENs, YYEHOTO U T. I1.). BhllonHeHue 3ajaHus:

1) onpenenenue 0OIaCTH 3HAHUIA;

2) BBIOOp THIMA U KICTOYHUKOB JJAHHBIX;

3) cbop mMareprasioB, HEOOXOOUMBIX JIJIs1 HAITOTHEHU ST MH(OPMAIMOHHON MOJIEIIH;

4) otbop HanbosIee Moje3HON MH(pOPMALIUH;

5) BeIOOp MeToga 0OpadboTku MHMopManuu (Kiaccudukaius, KiacTepusalus, perpecc-
WOHHBIM aHaJIN3 U T.1I.);

6) BBIOOp aJIrOpUTMa MOKMCKA 3aKOHOMEPHOCTEN;
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7) MOUCK 3aKOHOMEPHOCTEH, (DOPMaIbHBIX MIPABWII U CTPYKTYPHBIX CBSI3ed B COOpaHHOM
nH(pOpMaINY;
8) TBOpUEeCKasi MHTEPIIpeTalys IOJTyYeHHBIX pe3yJIbTaToB.

[Tnanupyemble pe3ynbTaThl CAMOCTOSITENILHON padOThl: — CIIOCOOHOCTh CTYAEHTOB PeIlaTh
CTaHJapTHbIE 3aJaud MPO(PEeCcCCUOHATBHON AESITEJIBHOCTH HAa OCHOBE MH(OPMAIMOHHOW U
oubnmnorpauyeckoil KyJbTyphl C MpUMEHEHHEM HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI U C YYeTOM OCHOBHBIX TpeOOBaHMI MH(OPMALMOHHON 0€30MaCHOCTH; TOTOBHOCTD
UCIIOIb30BaTh 3HAHME COBPEMEHHBIX MPOOJIeM HayKd M 0Opa30BaHMS MPH pelieHnu oOpa3oBa-
TEJIbHBIX U IPO(PECCUOHAJIBHBIX 3aJau.

Pa3zpab6oTrka MyabTHMeauiiHOH mnpe3eHTamuu llesmm camocTosTeNbHONW PadOTHI
(BapuaHThI): — OCBOEHHE (3aKperuieHre, 0000IIeHNE, CUCTEMaTH3allMsl) y4eOHOro Martepuaa; —
oOecrieueHre KOHTPOJIS KauyecTBa 3HaHW; — (hOPMUPOBAHUE CTICIIHATBHBIX KOMITETeHITNH, oOecie-
YUBAIOIIUX BO3MOXHOCTh pabOThI ¢ MH(GOPMAIIMOHHBIMY TEXHOJIOTUSIMU; — CTAHOBJIEHHE OOIIIEK-
yABTYPHBIX KOMIIETeHIIUNA. MynbTUMeANHAs Mpe3eHTalus — MpeACTaBIeHue CoIepkKaHus
y4eOHOro marepuasia, y4eOHOHW 3a/1aud C KCIOJb30BAaHUEM MYJIbTUMEIUIHBIX TEXHOJIOTUH.

BrimonHenue 3aganus:

1. Dran mpoeKTUpOBaHUsI: — OIpeeIeHUe TeJiel UCTIONb30BAHUS TIPE3eHTAIuN; — cOop
HEoOXOAMMOro MaTrepuaia (TeKCTbl, pUCYHKH, CXEMBI U Jp.); — (OPMHUPOBAHUE CTPYKTYpHl U
JIOTHIKY TTO/Ia4X MaTepHaia; — CO3JaHue TAITKU, B KOTOPYIO TIOMeIlleH COOpaHHBIN MaTepuall.

2. Dran KOHCTPYyUpOBaHUsl: — BbIOOP mporpamMmel MS PowerPoint B MeHIO KOMIIbIOTEpa; —
oIpejesieHe OU3ailHa CJIal/I0B; — HAIOJIHEHWE CTaliJJOB COOpaHHOW TEKCTOBOW M HATJISITHON
uHpopmanmeil; — BkIOYeHUE 3((PEeKTOB aHUMALIUU U MY3bIKAJILHOTO COMPOBOXIEHUS (MpU
HEOOXOIMMOCTH); — YCTAaHOBKA PeXKUMa IMOKa3a CJIaiI0B (TUTYJIBHBIN CJIaii[], BKIIOYAOIIANA HauMe-
HOBaHUe Kadeapsl, riie BHIIOIHEHa padoTa, Ha3BaHUE MPE3EHTAIIUH, TOPO/ U TOJ1; COlepKaTeTbHBIN
— CITMCOK CJIAal/IOB TIPEe3eHTaIliy, CTPYIIMPOBAHHBIX 10 TeMaM COOOIIECHU S ; 3aKIIOUUTETbHBIN
CJIaii]] CONEePKUT BBIBOJIBI, MOKEJIAHUS, CIIUCOK JTUTEPATYPHI U TP.).

3. Drtan MoaeNuMpoBaHUs — IMPOBEpPKA M KOPPEKIMs MOATOTOBJIEHHOTO Marepuala,
OIpejiesieHre MPOIOKUTETIFHOCTH €r0 JeMOHCTPAITHH.

[TnaHupyemble pe3yJabTaThl CAMOCTOSITENILHON pabOThl: — TOBBIIIEHUE MH(POPMALIMOHHOM
KYJbTYpPbl CTYJIEHTOB W oOecredyeHHe WX TOTOBHOCTH K HMHTErpallid B COBPEMEHHOE
MH(MOPMAIMOHHOE MPOCTPAHCTBO; — CIIOCOOHOCTh pelliaTh CTaHAApPTHBIC 3aauu MPodecCcuoH-
aJIbHOW JIESITeJIbHOCTH Ha OCHOBE MH(OPMAIIMOHHOW ¥ OMOIMOrpaduuecKor KyJIbTyphl C TIPUMe-
HEHMEM MH(POPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTUI U C YYETOM OCHOBHBIX TPeOOBaHUI
nHdOpMaAIIMOHHON 6€30MaCHOCTH; — CIOCOOHOCTh K KPUTHIECKOMY BOCIPUSITHIO, 0OO0OIIEHUIO,
aHaM3y MPopeCcCUOHAILHOM MH(MOPMAITUK, TIOCTAHOBKE 1IEJIM ¥ BHIOOPY IMyTel e JOCTUKCHUS, —
CIIOCOOHOCTh TIPUMEHSATh COBPEMEHHBIE METOIUKHM U TEXHOJIOTMHM OpPTraHW3allii M peajn3aluu
00pa30BaTeJILHOIO MpoIecca Ha pa3IMYHbIX 00pa30BaTe/IbHBIX CTYMEHSX B Pa3JIMUHBIX 00pa3oBa-
TEJIbHBIX YUPEKACHUSIX; — TOTOBHOCTh MCIOJIB30BATh WH/IMBUIyaIbHbIE KPEaTHBHBIE CIOCOOHOCTH
1Sl OPUTMHAJIBHOTO PEIeHUsT UCCIIeJOBATE/IbCKHUX 3a]a4.

B ®BI'OY BO «UI'Y» opranu3zanus caMOCTOSITEIbHON PaOOTHl CTYAEHTOB pEriaMeHT-
upyetcs [lonoxeHreM o caMOCTOATEbHON padoTe CTYIEHTOB, IPUHATHIM YueHbIM coBeToM UT'Y
22 wions 2012 r.

4.5. IlpumepHasa TeMaTHKA KypPCOBBIX Pa6oT (IPOEKTOB)

o 1aHHOW TUCLUIIMHE BHIIIOJHEHNE KYPCOBBIX MPOEKTOB (padoT) HEe MpeaycMaTpUBAETCA.
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V. YYEBHO-METO/IMYECKOE 1 ”THPOPMAIIUOHHOE OBECHHEYEHUE
TACTUTLIIMHBI (MO TVJIST)

a) OCHOBHAsI JIUTEpaTypa

1. Cunen, [3Bu. OcHoBel Data Science u Big Data. Python u Hayka o nanubix [Tekcr] :
Hayd. u3n. / [I. Cunen, A. Meiicman, M. Anu. - CII6. : ITurep, 2020. - 334 c. : un. ; 23 cm. -
(Bubmoteka nporpammucrta). - [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. Inac, [Ix. Bangep. Python as cnoxHbIX 3aa4: HayKa O JaHHBIX U MAllIMHHOE 00y4YeHue
[Tekcr] : mayu. uzn. / [1. B. Inac. - CII6. : ITurtep, 2020. - 572 c. : un. ; 23 cMm. - (Becrcenneps
O'Reilly). - Ilep. uzn. : 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, Ixo3m1. Data Sciense. Hayka o nannbix ¢ Hyns [Teker] : yue6. mocoodwue / 1. I'pac. -
CII6. : BXB - IlerepOypr, 2019. - 336 c. ; 23 cm. - ISBN 978-5-9775-3758-2 : 790.02 p.

0) 1OMOJHNTEIbHASI JUTEPaTypa

1. Mxurapss, Bnagumup CepreeBud. AHaIu3 JaHHBIX [DIeKTPOHHBINA pecypc] : YueOHUK
s By3oB / B. C. Mxurtapss, M. 10. Apxunosa [u 1p.]. - DIeKTpOH. TEKCTOBbIE AaH. - MoOCKBa :
FOpaiit, 2021. - 490 c. - (Bsiciiee obpazoBanue). - SbC "lOpaiit". - Heorpanuy. goctyn. - ISBN
978-5-534-00616-2 : 1299.00 p.

B) epHogUYecKasi JuTeparypa

I. Advanced Intelligent Systems, Wiley,
https://advanced.onlinelibrary.wiley.com/journal/26404567

2. Applied AI Letters, Wiley, https://onlinelibrary.wiley.com/journal/26895595

3. Journal of Geophysical Research: Machine Learning and Computation, Wiley,
https://agupubs.onlinelibrary.wiley.com/journal/29935210

r) 6a3pl JaHHBIX, HH()OPMAIHMOHHO-CIPABOYHbIE  TONCKOBbIE CHCTEMBI

Her.

B cootBerctBuM ¢ 11. 4.3.4. ®I'OC BO, obyyaronmmMcs B TEUCHHE BCEro Neproia 00ydeHHs
obecrieyeH HEOrpPaHWUYEHHBIN AOCTyN (yOaJeHHBIN IOCTyN) K 3IeKTPOHHO-OMOIUOTEYHBIM
cUCTeMaM:

— OrTkpsiTasg 37eKTpoHHasi 0a3a pecypcoB U HCCIENOBAHUN «YHHUBEPCHUTETCKAs
nnpopmannonHas cucrema POCCUS» [DnekTponnsiii pecypc] : cait. — Pexxum gocryna:
http://uisrussia.msu.ru 6eccpoYHbIit

— TocynapctBeHHas uH@opmanunoHHass cucreMa «HanuoHanbHass 3JE€KTPOHHAsA
OouboTeka» [MEeKTpOHHBIA pecypc] : caiiT. — Pexum nocryma: http://H36.pd. 6eccpounsiit

— Hayunas snextponnas 6udnuoreka «ELIBRARY.RU» [DnekTpoHHbIid pecypc] : caiT. -
Kontpakrt Ne 148 ot 23.12.2020 r. Akt ot 24.12.2020 1. Cpok nevictBus mo 31.12.2022 r. —
Pexum pocryna: http://elibrary.ru/

— 3IBbC «M3narensctBo Jlanb». KonTpakt Ne 04-E-0346 ot 12.11.2021 r. Ne 976 ot
14.11.2021 r. Cpok geuicteug no 13.11.2022 r. — Pexum gocryna: https://www.e.lanbook.com

— 3BC 243 «bubmmorex». 'ocynapctBenHbiil KoHTpakT Ne 019 ot 22.02.2011 r. OO0
«Bbubmuorex». Jluuensnonnoe cornamenue kK ['ocymapcrBeHHOMY KOHTpakty Ne 019 ot
22.02.2011. Cpok peiictBusi: 6eccpounbiil. — Pexxum mocrtyna: https://isu.bibliotech.ru/

— DBC «Pykont» LIKB «bubdkom». Ne 04-E-0343 or 12.11.2021 r. Akt Ne 6K-5195 ot
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14.11.2021 r. Cpok peiictus no 13.11.2022r. — Pexxum noctyna: http://rucont.ru
— 9BC «Aibdykc.py/ibooks.ru» OO0 «Aiidyke». Konrpakr Ne 04-E-0344 ot 12.11.2021
r.; Akt ot 14.11.2021 r. Cpok aevictBusi o 13.11.2022 r. — Pexxum noctyna: http://ibooks.ru
— DrekTpoHHO-OubnMoreyHass cucrema «IBC IOpaiit». OO0 «DiaekTpoHHOE
usparenbctBo IOpaiiT». Kontpakt Ne 04-E-0258 ot 20.09.2021r. Kontpakt Ne 04-E-0258 ot
20.09.2021 r. Cpok peiicteus no 17.10. 2022 r. — Pexxum gocryna: https://urait.ru
— VB UBUC. Konrpakr 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. — Pexxum gocryna: http://dlib.eastview.com

— DnekrponHas oudnroreka UJI I'pedbernnkoB. Kontpakt Ne 04-E-0348 ot 12.11.2021r.;
AKT Ne 348 or 15.11.2021 r. Cpok neiictBus ¢ 01.01.2022 no 31.12.2022 — Pexum nocryna:

http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JINCIIMITJINHBI

6.1. YueOHO-1a00paTOpHOE 000pYy/I0BaHNE

HaumeHoBanue
CIIeliaIbHBIX TIOMEIEHUI U
TTOMEIEHNI 17T
CaMOCTOSITEJTBHOW PaOOTHI

OcHaIEHHOCTD CITEIAAIBHBIX
MOMEIIIEHNH U TTIOMEIIEHUN 115
CaMOCTOSITEJTBHOW PabOTHI

I[MepeyeHp IHUIIEH3UOHHOTO
NPOrpaMMHOTO 00eCIeYeHHMSI.
PeKkBU3UTHI TIOATBEPIK JAIOIIETO
JIOKyMEeHTa

26




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) Uist
TPYIIIOBBIX U
VHIVBUIYaTbHBIX
KOHCYJIbTAIIUiA, KYpPCOBOTO
MPOEKTUPOBAHHUS
(BBITIOTHEHU 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

HaumenoBanue Cpoxk aelicTBus
Oo0ocHoBanne s HMara BbL1aun
Ne | IIporpammuor | Koa-Bo npasa
noJabs3oBanus IO JIMIeH3UH
0 MPOJaYKTa MOJIb30BaHHUST
1 | Python 1 VcnoBust ipaBoodiiaaatesst Ycnosus Ycnosus
npaBooOyaaresisi | mpaBooOnagaress
2 | UbuntuLinux — YcnoBus UCNIONB30BaHMS 110 CCBIIKE: Ycnosusa YcnoBus
16.04.1 https://www.ubuntu.com/legal/terms-and-policies/terms | npaBooGiafarens | mpaBooOaaarens

6.3. Texunueckue U JEKTPOHHbIE CPeACTBA

Mertonuyeckoil cUCTEMON MpenofaBaHus MPEeAyCMOTPEHO WCHONIb30BAaHUE TEXHUYECKUX U
9MEKTPOHHBIX CPEJCTB 0OyYEHHs ¥ KOHTPOJIS 3HAHUIA CTY/IEHTOB: MYJIbTUMEUIAHbIE TIPE3eHTALINH,

(pparmenTs! prsibMOB.

VII. OBPA3OBATEJIbHBIE TEXHOJIOT'UN

HpI/I peam3anuu nNporpaMMal ﬂaHHOﬁ AUCHUTIIIIMHBL UCIIOJIB3YIOTCA pPAa3JIMYIHbIC 06pa3013a—
TCJIBbHLIC TEXHOJIOTHU, B TOM YHUCJIC SJIEKTPOHHOE O6y‘leHI/I€ N JUCTaHIIMOHHBIC 06pa30BaTeHbeIe

TEXHOJIOI'H.

[Tpob6ieMHoe oOyueHue

Cospnanue B y4eOHOM JeSITeIbHOCTH TIPOOIEMHBIX
CUTYallMi ¥ OpraHu3alusi akTUBHOU
CaMOCTOSITEJIbHOM JesTeJIbHOCTH yUaIuXCs 10 MX
pas3pelieHuio, B pe3y/IbTaTe Yero MporucXoauT
TBOPYECKOE OBJIAJICHUE 3HAHUSIMH, YMEHHUSAMH,
HaBBIKAMU, Pa3BUBAIOTCS MBICIIUTEIbHBIE
CIIOCOOHOCTH

I/ICCJ'ICILOBEITCJILCKI/IC MCETOILbI B 06y‘leHI/II/I

JlaeT BO3MOKHOCTD Y4Yal[MMCSI CAMOCTOSITEITHHO
TOTIOJIHATh CBOW 3HAHM S, ITTyOOKO BHUKATh B
U3yvaemyIo mpooJemMy U Mpe/rosarath yTy ee
peleH s, YTO BaXHO 1py (hOPMUPOBAHUN
MHUPOBO33PEHHUSL. DTO BaKHO IS ONPEAETCHHS
VHIMBUYaJIbHON TPACKTOPUM Pa3BUTHS KaXKI0TO
00yJalIIerocs

28



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:

Koi-Bo yacoB

®dopma / Metoast
(13 HUX
Ne Tema 3aHATHA Bup 3ansaTusa MHTEPAKTUBHOTO
NEKTPOHHBIE
o0y4eHus
4achl)
1 | ITpoBepka rumnores. camoct.padorta. | Kpyrisii cron 4
Cy1iecTBOBaHUE JTUHENHOTO
TpeHa.
2 | [loHmkeHne pa3MEpPHOCTH JIaHHBIX. | caMocT.padoTa. | Keiic-meTon 4
OnHOMEpHBIE 1 MHOTOMEPHBIE
meTonpl. JIMHEWHEIE U HEJTUHEVHEIE
METO/BI.
3 | O6napyxenue aHomaymii. BoppOa | camoct.padora. | Keiic-meron 4
¢ BbIOpocaMu
4 | letepMUHMPOBaHHbBIE MOJIEJIN. camocrt.padora. | Kelic-meron 4
HuddepeHumaipibie ypaBHEHHUS U
aBTOperpeccusi
4

VIII. OHEHOYHbIE MATEPHAJIbI JIA TEKYIIEI'O KOHTPOJIA 1
IMPOMEZKYTOYHOM ATTECTAITNH

8.1. OueHouHbIe CpeACTBA TEKYI[ETr0 KOHTPOJIs

Ne
o\

Bup kontpons | Kontponupyemsle Tembl (pa3iesisl)

KomrneTteHny, KOMIIOHEHTHI
KOTOPBIX KOHTPOJIUPYIOTCS

29




Tect

Bsenenue. Bunpl ananuza. Turbl
JAHHBIX.

bBazoBble TEXHUKU BU3YyaIU3aIN
9KCTIEPUMEHTATbHBIX IAHHBIX.
Bubl cratuctuyeckux
pacripeiesieHui.

[TapameTpsl ciydaiiHbIX BEJTMYKH.
OCHOBBI CTaTUCTUKH U
LEHTpaJIbHasl IPe/ie/IbHAS TeOpeMa.
JloBepHTeIbHbIE UHTEPBAJIBL..
IIpoBepka rumores.
Cy1ecTBoBaHUE JIMHEMHOTO
TpeHa..

CpaBHenue mopenei. Meron
MaKCHUMaJIbHOTO TIPaBIONON00US.
Koppensauonsslii ananums.
JluneliHas U paHroBas
KOppeJIsALUs..

DBSCAN. Cmech rayccoBbIX
(pynkmii. E-M anroputw.
ArnomMepaTuBHbIC U TUBU3UBHbIC
METOJIB...

[MoHnkeHre pa3MepHOCTH IAHHBIX.
OpHOMepHBIE U MHOTOMEPHBIE
meTonsl. JIMHENHbBIE U HETMHENHBIE
METO[IBL. .

Oonapyxenne aHomanmii. bopsba
¢ BBIOpOCaMU.

MartpuuHble npeoOpa3oBaHus U
Pa3JIOKEeHHSI.

OproroHasbHbIe TPeoOpa3OBaHUSI.
[Tpeodpazosanue Pypwe. DFT u
FFT. YactoTHbli1 aHAIM3.
AptedakTsl mpeoOpa3oBaHUsl.
OxkHO npeoOpa3oBaHusl.
Hcnonp3oBaHue npeodpa3oBaHus
dypbe 1151 aHAIM3a 3BYKA.
CrniekTporpamMmsl.
JleTepMUHUPOBaHHBIE CUTHAJIBL.
CrnyyaiiHble CUTHAIBI.
CranyoHapHbie CUTHAJTBL.
HecraumonapHbie curHasbl.
Merons!l ycrpaneHus
HECTAlIMOHAPHOCTEM.

Jluneitnas perpeccus.

Mopnemu ARIMA u SARIMAX.
ABTOperpeccusi.

I1K-10 IIK-0A2.1, TTIK-13 TIK-
HAS.2, IIK-13 ITIIK-JAS.1, TIK-11
IITK-JA3.1

30




YcrHbli onpoc

Bsenenue. Bunpl ananuza. Turbl
JAHHBIX.

bBazoBble TEXHUKU BU3YyaIU3aIN
9KCTIEPUMEHTATbHBIX IAHHBIX.
Bubl cratuctuyeckux
pacripeiesieHui.

[TapameTpsl ciydaiiHbIX BEJTMYKH.
OCHOBBI CTaTUCTUKH U
LEHTpaJIbHasl IPe/ie/IbHAS TeOpeMa.
JloBepHTeIbHbIE UHTEPBAJIBL..
IIpoBepka rumores.
Cy1ecTBoBaHUE JIMHEMHOTO
TpeHa..

CpaBHenue mopenei. Meron
MaKCHUMaJIbHOTO TIPaBIONON00US.
Koppensauonsslii ananums.
JluneliHas U paHroBas
KOppeJIsALUs..

DBSCAN. Cmech rayccoBbIX
(pynkmii. E-M anroputw.
ArnomMepaTuBHbIC U TUBU3UBHbIC
METOJIB...

[MoHnkeHre pa3MepHOCTH IAHHBIX.
OpHOMepHBIE U MHOTOMEPHBIE
meTonsl. JIMHENHbBIE U HETMHENHBIE
METO[IBL. .

Oonapyxenne aHomanmii. bopsba
¢ BBIOpOCaMU.

MartpuuHble npeoOpa3oBaHus U
Pa3JIOKEeHHSI.

OproroHasbHbIe TPeoOpa3OBaHUSI.
[Tpeodpazosanue Pypwe. DFT u
FFT. YactoTHbli1 aHAIM3.
AptedakTsl mpeoOpa3oBaHUsl.
OxkHO npeoOpa3oBaHusl.
Hcnonp3oBaHue npeodpa3oBaHus
dypbe 1151 aHAIM3a 3BYKA.
CrniekTporpamMmsl.
JleTepMUHUPOBaHHBIE CUTHAJIBL.
CrnyyaiiHble CUTHAIBI.
CranyoHapHbie CUTHAJTBL.
HecraumonapHbie curHasbl.
Merons!l ycrpaneHus
HECTAlIMOHAPHOCTEM.

Jluneitnas perpeccus.

Mopnemu ARIMA u SARIMAX.
ABTOperpeccusi.

TTK-10 TIITK-JA2.1, TTK-10 TIIK-
IA2.2, TIK-13 TIIK-JIAS5.1, TTK-11
TIIK-JIA3.3, [IK-11 [IIK-JIA3.1,
TK-13 TIIK-JIAS.2, [TK-10 [ITK-
TIA2.3, TTK-11 TIITK-JIA3.2
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[IpakTuueckoe
3aJaHue

bBa3oBble TEXHUKM BU3yaJIU3aluu
SKCTIEPUMEHTAIbHBIX JIAHHBIX.
Bujpl cratuctuyeckux
pacripeeeHui.

[TapameTpsl cilydyailHbIX BEJIMYKH.
OCHOBBI CTaTUCTUKH U

HECHTpaJIbHAA NIpEaejibHadA TeoOpemMa.

JloBepuTeIbHbIE UHTEPBAJIBL..
[TpoBepka runores.
Cy1ecTBoBaHUE JIMHEHHOTO
TpeHja..

Koppensimonnslil ananus.
JluHeitHast ¥ paHroBast
KOppeJsLusl..

DBSCAN. Cmech rayccoBbIx
¢yukmii. E-M anroputwm.
ArnoMmepatuBHbIE U TUBU3UBHbIE
METO[IBL. .

[NoHwmxeHre pa3MepHOCTH JaHHBIX.
OpHOMepHBIE 1 MHOTOMEPHBIE
MeTo/bl. JINHENHbIE Y HEeTMHENHbIE
METOJIB...

OO6HapyxeHure aHoMauid. boproa
¢ BBIOpOCAMHU.

[TpeodpazoBanue Pypwe. DFT n
FFT. YactoTHbli1 aHAN3.
Hcnonp3oBanue mpeodpa3oBaHus
dypbe 11 aHAIM3a 3BYKA.
CnekTporpamMmmsl.
JleTepMUHUPOBAHHBIE CUTHAJIBI.
CrnyyaiiHble CUTHAIBI.
CranuoHapHble CUTHAJIBI.
HecrauyonapHbie curHasisl.
Meronpl ycrpaHeHus
HECTAlIMOHAPHOCTEM.

Jluneinas perpeccus.

Mopemn ARIMA u SARIMAX.
ABToperpeccusl.

TTK-10 TTITK-IA2.1, TIK-11 TITIK-
IIA3.3, TIK-10 TIITK-JIA2.2, TTK-11
TIIK-JIA3.1, [IK-13 TIITK-JIA5.2,
TK-10 TIIIK-JIA2.3, TIK-11 TIITK-
IIA3.2, TTK-13 TIITK-JIAS. 1

Pemenue 3amau

CpasnHenue mogpeneid. Meron
MaKCHMAaJIbHOTO TIPABIONION00U .
MartpuuHble npeoOpa3oBaHus U
Pa3JIOKEeHUS.

OproroHajbHbIe TPeoOpa3OBaHUsI.

TIK-11 TIK-JA3.1, TIK-13 TITK-
IIAS.1, TIK-13 TIIK-JIAS.2, TIK-10
TIIK-JTA2. 1, TIK-10 TIITK-JTA2.2,
TK-10 TITTK-J{A2.3, TTIK-11 TIITK-
IIA3.3

IIpuMephI 011eHOYHBIX CPEACTB sl TEKYI[er0 KOHTPOJIS

JleMOHCTpanMOHHBII BAPHAHT TECTa

1. 3adanue ¢ mMHoMCECMBEHHBIM 8b100pOM. Bblbepume 2 npasunvhvix omeema.

Ha kakue Tumnbl 0OBIYHO MOXXHO pa3zienuTh AaHHble B Data Science?
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a. YnopsgoueHHble/Heynops1I0YE€HHbIE

b. KareropuaipHble/4ncioBbie

c. float/int

d. bool/str

2. 3adanue ¢ eOuHUUHBIM 8b100pOM. Buibepume 00uH npasunvibili omeen.
Kakas ¢popmynrpoBka O11ke BCEro K LEHTPaIbHOM MpeiesibHON Teopeme?

a. Cymma OO0JIBIIOTO YMC/la HE3aBUCHMBIX CIIyYalHBIX BEJMYMH MMEET paclpelesieHue
ITyaccona

b. CymMa OOJIBIIOTO YMClIa HE3aBUCUMBIX CIy4YallHBIX BEJIMYMH MMeeT OMHOMHUAJIbHOE
pacripeziesieHe

c. CymMa OOJIBIIIOrO YKCa HE3aBUCHMBIX CIyUYalHBIX BEJIUYMH MMEET PaBHOMEpPHOE
pacnpeneneHue

d. Cymma OobIIOTO YKCJIa HE3aBUCHUMBIX CIIyYaWHBIX BEJIMUYUH MMEET HOPMaJIbHOE
pacripeiesieHre

3. 3aoanue ¢ eOurHuuHbIM 8b100pOM. Buibepume 00uH npasunbhblli omeen.
JI71s1 4ero HyskeH JOBEpUTEIbHbIA HHTEPBaI?

a. Iy olleHKM Auvana3oHa 3Ha4eHu#, B KoTopbiid nonagaeT 100% 3HaueHuil cirydailHOU
BEJTNYUHBI

b. [l oLeHKM Juana3oHa 3HAUYE€HMH, B KOTOpHINA nonagaetr 99% 3HaueHuil ciaydaiHON
BEJINYMHBI

c. JlJis OLIeHKHM Uana3oHa 3HAYEHU, B KOTOPBIA MONAIaeT 3aJaHHbIA MPOLIEHT 3HAUYEHUH
CJTy4aiiHOM BEJTMUMHBI

4. 3aoanue ¢ eOUHUUHBIM 8b100POM. Buibepume 00uH npasunbHblli omeen.

B kakux 3a1auax MOXHO MCHOJIB30BaTh IPOBEPKY IUIIOTE3?

a. [TpoBepka HaJIMUMs TMHEHHOTO TPEeHAA

b. Bce nepeuncieHHoe

c. [IpoBepka paBeHCTBA MeUaHBI 33/1aHHON BeTMYHHE

d. ITpoBepka paBeHCTBa CpeIHEro 3a/1aHHOW BEJIMYUHE

5. Baoanue ¢ edunuunvim b100pom. Bvibepume 00ur npasunvibslii omeen.
Kakas popmynrpoBKa Oi1rke BCEro K orpe/esieH|I0 aHOMaJIMK U BhIOpoca?
a. CyIiecTBeHHOE OTKJIOHEHEHHUE CITyYalHOU BEeJIMUUHBI OT €€ CPeTHEero 3HAUCHUSI
b. Cy1miecTBeHHOE OTKJIOHEHHE 3HAYSHM S CITyJaliHON BEJIMUMHBI OT €€ MOJIEIH
c. CymiecTBeHHOE OTKJIOHEHHE CITyYalHOW BEIMYMHBL OT HYJIS

6. 3adanue ¢ eOuHUUHBIM 8bl00pOM. Bvibepume ooun npasunvivlii omeem.
JI71s1 9ero MOXHO UCTIONb30BaTh Mpeodpa3oBanue Pypbe?

a. 1y movcka nepruoguvHOCTe! B IaHHBIX U UX aMILTUTY]]

b. [l onpeneneHus: pa3MepHOCTH JAHHBIX

c. [11s1 morcka mpoIycKoB B IaHHBIX U UX TOJIOKEHUN

7. Badanue ¢ eOuHuuHbIM 8b100poM. Bvibepume 00uH npasunbHblii omeem.
Bribepute 1eTepMUHMPOBAHHBINA CUTHATT

a. 3BYK HOTHI JIsl IEPBOM OKTaBbI

b. 3ByKu 32 OKHOM
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¢. 3ByK 1noes3na

8. 3aodanue c eduHuunbiM 86100pOoM. Bolbepume ooun npasunvhwviii omeemn.
Beibepute Haubosnee OM3Koe onpeiesieHre CIy4aitHOro CUrHasa

a. CurHaui, [U1si KOTOPOro HaM HEM3BECTHA €ro JAeTePMUHUPOBAHHAS MOJIENb
b. Curnas, 4Jist KOTOPOro HaM U3BECTHO TOJIbKO €ro MeJUaHHOEe 3HAUeHHe
c. Curzan, [11s1 KOTOPOrO HaM U3BECTHO TOJIBKO €r0 Cpe/iHee 3HAYCHUE

9. Baodanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00uH npasunvhbslii omeen.
Kakoe u3 3Tix pacrpenesneHuil HerpepblBHOE ?

a. HopmasieHoe

b. OHu BCce JUCKpETHbIE

c. bepnym

d. Iyaccona

e. bunomunanpHOE

8.2. OueHoyHbIe cpeaCTBA /1JIs1 IPOMEKYTOUHON aTTeCcTallu
Bonpochl Kk 3a4eTy ¢ OIleHKOI1:

1. Ha kakue Tumbl 0ObIYHO MOKHO pa3fieiuTh JaHHble B Data Science?

2. Kakvie 6a30Bble TEXHUKH BU3YAJIM3AIIMY SKCIIEPUMEHTATBHBIX IaHHBIX BBl 3HaeTe?

3. YeM omIMYAIOTCA HENPEPHIBHBIE PACIIPENETICHUS CIyYalHbIX BEJIMYMH OT AUCKPETHBIX ?
IIpuBectu mpumepsl.

4. Kakue napaMeTpsl pacnpeiesieHuil cilyyailHbIX BeJMUYMH Bbl 3HaeTe? Kak ux onpenenuts?
5. Kak popmynupyercs neHTpaibHas npeaesbHas Teopema’?

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

7. ITpoBepka rumnore3. B kakux 3agayax MOKHO MCIIOJIb30BaTh MPOBEPKY rMIOTE3?

8. [IpaBonogodue. st 4ero UCTonb3yeTcs MeTO[, MAaKCHMAJIBHOTO TIPOBIOIONO0UsI?

9. Uro nokasblBaeT KOppesus, Kakiue BUbl JIUHEMHOW U PaHTOBOW KOPPEJSLUU Bbl
3Haere?

10. Yto Takoe kiacrepusanus qaHHbIX ? Kakue BUIBI KJIacTepu3aliy Bbl 3HaeTe?

11. B kakux 3agayax UCIOIb3yeTCs OHMKEHUE pasmepHocTu? Kakue MeToasl NOHMKEHUs
Pa3sMEpPHOCTH JaHHBIX BBl 3HaeTe?

12. Yto Takoe aHoManus U BeiIOpoc? Kakue MeTo[bl MOMCKAa aHOMAJIM U BHIOPOCOB BBI
3HaeTte?

13. Kakue maTpruHble peoOpa3oBaHusl Bbl 3HaeTe? Onucarh MPUHIMITBI KakI0TO.

14. B 4eM COCTOMT NPUHIUN CXKATHUsI U300paXEeHUH C MOMOIIBI0 OPTOrHAJBHBIX
npeoOpa3oBaHuii?

15. lns1 yero ucnons3ylot npeodpasoBanre Pypbe U B UEM €ro NpUHLIUN?

16. Ins yero ucnonb3yoT pa3IUYHbe THITHI OKOH B TipeoOpa3Banusx Pypre? Kakue okHa
BBl 3HaeTe?

17. Ins yero ucnonb3yercsi CHeKTporpaMmma, Kak OHa CTPOUTCs?
18. Kakue curHaibl MOXKHO CUMTaTh JeTepMUHUPOBaHHbBIMU? [IpuBeaure npumeps!.
19. Kakue curHajisl MOXKHO CUMTATh CITy4alHbIMU?

20. Yro Takoe craliMOHapHbIN curHai? Kak MOXHO OIIeHUTh, CTAlMOHAPEH CUTHAJ WK HeT?
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21. Kakue psabpl JaHHBIX MOXHO cuMTaTh HectauroHapHsiMu? [IpuBectu mpumepsbl. Kak
MO3KHO 3TO IPOBEPUTH?

22. Kakue MeToapl YCTpaHEHU sl HECTAIIMOHAPHOCTEN psijia Bbl 3HaeTe?
23. B Kakux 3a7ayax MOXHO UCIIOJIb30BaTh JMHENHYI0 perpeccuto? Kak ona crpoutcs?
24. B yem ocnoBHoe oTiune mogened ARIMA u SARIMAX or simHeriHOM perpeccun?

25. B yemM OCHOBHOE OT/JIMUME aBTOPETPECCUU OT PErpecCcuu

Pazpa6oTunkm:

JOLIEHT O.U. bepnrapar

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

[Mporpamma cocrtabieHa B cooTBeTcTBuu ¢ TpedoBanusmu ®PI'OC BO u yuerom
pexkomengaimii [TOOII no nanpasienuio noaroroBku 09.03.03 «[lpuknagnas uHpOpMaTUKA».

[Tporpamma paccMoTpeHa Ha 3aceaHuM Kadeapsl €CTECTBEHHOHAYYHbIX TUCLIUIUINH

[Tpotokon Ne 2 ot «02» mapta 2026 r.

1.0. 3aB. Kaenpou 5 E“"—/ A.I'. banaxumn

Hacmoswas npoepamma, ne modxcem Ovimob 8ocnpousgedena HU 8 Kakou ¢popme Oe3
npeosapumenbHo20 NUCbMEHHO20 Pa3PeuleHUs Kagheopul-paspadomuuxa npozpammel.

35



	I. Цели и задачи дисциплины (модуля)
	II. Место дисциплины в структуре ОПОП ВО
	III. Требования к результатам освоения дисциплины
	IV. Содержание и структура дисциплины
	4.1 Содержание дисциплины, структурированное по темам, c указанием видов учебных занятий и СРС, отведенного на них количества академических часов
	4.2 План внеаудиторной самостоятельной работы обучающихся по дисциплине
	4.3 Содержание учебного материала
	4.3.1. Перечень семинарских, практических занятий и лабораторных работ
	4.3.2. Перечень тем (вопросов), выносимых на самостоятельное изучение самостоятельной работы студентов

	4.4. Методические указания по организации самостоятельной работы студентов
	4.5. Примерная тематика курсовых работ (проектов)

	V. Учебно-методическое и информационное обеспечение дисциплины (модуля)
	а) основная литература
	б) дополнительная литература
	в) периодическая литература
	г) базы данных, информационно-справочные и поисковые системы

	VI. Материально-техническое обеспечение дисциплины
	6.1. Учебно-лабораторное оборудование
	6.2. Программное обеспечение
	6.3. Технические и электронные средства

	VII. Образовательные технологии
	VIII. Оценочные материалы для текущего контроля и промежуточной аттестации
	8.1. Оценочные средства текущего контроля
	8.2. Оценочные средства для промежуточной аттестации


