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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

I{espr0 mpenogaBaHusi AUCLMIUIMHBL SIBJISIETCS O3HAKOMIIEHUE CTYJEHTOB C
IIMPOKUM CIIEKTPOM METOIOB MAIIMHHOTO OOyYeHHUs C yduTeldeM U 0e3 yduTens,
aHallu3a BPEMEHHBIX PSIOB U MPEACTABICHUS (BU3yalU3aluu) pPE3YJIbTATOB HUX
IIPUMEHEHHUS.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

3amauamMu U3y4EeHUS! JUCHUTUIUHBI SIBISIOTCS:

- O3HakoMJIEHHE CTYACHTOB C Pa3sHOOOpPa3HbIMM METOJAMM pEIlEeHUs 3aaay
aHanM3a J@HHBIX, BKJIOYas aHAIW3 BPEMEHHBIX PSAOB, JIOCTOMHCTBAMHU W
HEJIOCTaTKaMH JIaHHBIX METOJIOB, CIoco0aM BBIOOpa ONTHUMATBHBIX METOAOB IS
pELICHUS TTOCTABJICHHN 3a/1a4u.

- BoipaboTka yMeHMII TOCTAHOBKHM 3aad aHaIW3a JAHHBIX Pa3IMYHBIX THUIIOB
1 BbIOOpa HanboJee MOIXOISAIIMX METOI0B PEIICHUS TOCTABIIEHHOM 3a/1a4u.

- [lonmyyeHue HaBBIKOB PabOThI C SKCIEPUMEHTATbHBIMU JAHHBIMH U HABBIKOB
WCTOJIB30BAHUS U CO3JJaHUsl AITOPUTMOB AaHAIN3A JaHHbIX.

1.3 IlepedyeHb NJIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH OCBOCHMS
o0pa3oBaTeJIbHOM IPOrpaMMBbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIe pe3ynbTaTbl 06y4YeHus No AUucCLUMnuHe
OOCTWKEHNS KOMMETEHLMN

IIK-4: Cnocoden pa3padaTbiBaTh M BHEJAPSTH HOBbIE METOAbI M TEXHOJIOT U
HCCJIeI0OBAHUS TAHHBIX.

[IK-4.1: 3naet: cocrosiHue u OCHOBHbBIE IPUHIIMIIBI PAOOTHI B CPe/iax, UCIOIb3YEMbIX
NEePCTIEKTUBBI PA3BUTHUS JUIS aHAIM3a JaHHBIX U MAIIMHHOTO 00Y4eHHUS.
UH(POPMAIIMOHHBIX TEXHOJIOTHH, |lIcronp30Barh cpesibl aHaIN3a JaHHBIX U MAIIMHHOTO
TEXHOJIOIWI JaHHBIX B Poccun u | oOyueHusl.

B MUPEC; COBPCMCHHBIC U Hasbikamu nporpaMMHupoOBaHusI B Cpeaax,
NEPCICKTUBHBLIC METO/IbI c60pa, HCIIOJIB3YCMBIX JI aHAIIW3a JaHHBIX 1 MAllTMHHOT'O
XpaHCHUs U IICpeaaIn JaHHBIX; O6y‘leHI/I}I.

HCTOYHUKHU JaHHBIX,
WHTEHCUBHOCTH T€HEPAIHH
JaHHBIX UCTOYHHUKAMU,
TEXHUYECKHUE CPECTBA U CPEIbI
cOopa, xpaHeHus: 1 00paboTKH
JIAHHBIX; COBPEMECHHBIC U
MIEPCIICKTHBHBIE CPEICTBA
BU3YIH3AIMA U
WHTEPIPETAUNHN JAHHBIX;
UCCIICIOBAHUE OTICpaInii;
MalIMHHOE 00yUYEHUE;
MaTeMaTH4ECKOe
MO/JICIIMPOBAHUE; METOIBI
CPaBHHTEJIBHOTO aHATTU3A.




[1K-4.2: Cnoco6eH mpoBOIUTh Mertob! reHepay 3HaHU| 13 HA0OPOB TaHHBIX.
AQHAIUTUYECKUE U TOMCKOBBIE [Ipon3BoauTH HOBBIE 3HAHUS, UCTIOIb3YsI HAOOPHI

MCCJIEIOBAHUS 110 TEMATUKE JAHHBIX U OIPENEIIATh 00JIaCTh UX IPUMEHEHUS.
UH(POPMAIIMOHHBIX TEXHOJOTHIA, | HaBbIkamu renepanuu 3HaHWiH 13 Ha0OPOB JAHHBIX.
TE€XHOJIOTMH JaHHBIX.




[1K-4.3: 3naeT: cocTosIHUE U
MEePCIEKTUBBI PA3BUTHUS
UH(GOPMAIIMOHHBIX TEXHOJOTHA,
TEXHOJIOTU TaHHBIX B Poccuu n
B MUpE; CYIIECTBYIOIINE U
MEePCIEKTUBHBIC METOBI U
[IPOTPaMMHBIN HHCTPYMEHTApUU
TEXHOJOTUM JTaHHBIX;
CYILIECTBYIOIINE U
MEePCIEKTUBHBIC METOBI U
[IPOTPaMMHBIN UHCTPYMEHTApUU
TEXHOJIOTUM JAaHHBIX;
npeaMeTHas 001acThb
WCIIOJIb30BaHMS TEXHOJIOTUI
OOJIBIINX TaHHBIX;
COBPEMEHHBIN OMBIT
HCIIOJIb30BAHMSI TEXHOJIOTHI
JIaHHBIX; MaTEMaTH4YEeCKOe
MOJICJINPOBAHUE; METO/BI
CPaBHUTEIBHOIO aHAIN3a
METO/I0B, MOJIEJIEH, AITOPUTMOB,
TEXHOJIOTUN U
MHCTPYMEHTAIBHBIX CPEJICTB;
CYUIECTBYIOIIUE U
NEePCIEKTUBHbBIE
MaTeMaTuyecKre METOIbI U
MHCTPYMEHTAIbHBIE CPEJICTBA
aHaM3a JaHHbBIX;
CYIIECTBYIOIINE U
MEePCIEKTUBHBIC METObI
00pabOTKM TaHHBIX; METOJIBI
MAalIMHHOTO O0YYEeHHUS;
COBPEMEHHBIE U MEPCIIEKTUBHBIC
METOJIbI cOOpa JaHHBIX;
VCTOYHMKH JAHHBIX,
WHTEHCHUBHOCTb T'€HEpaIIU
JTAHHBIX UCTOYHUKAaMHU;
TEXHUYECKHE CPEJICTBA U CPE/IbI
cOopa, xpaHeHus: 1 00paboTKH
JTAHHBIX; COBPEMEHHBIC U
NEPCIEKTUBHBIE CPEACTBA
BU3yaJIM3allA U
MHTEPIPETAUUH JAHHBIX;
IIPUMEHEHNE TEXHOJIOTUI
JTAHHBIX B IIPAKTUYECKUX

OcHOBHBIE Cpefibl, UCTIOIb3YEMBbIE JIJISl aHANIN3a TAaHHBIX
Y MAalIMHHOTO 00y4Y€HUsl, IPUHLHUIIBI padOThl C HUMU U
0COOEHHOCTH UX MCIIOJIb30BAHUSL.

OnpenensiTb COBpEMEHHbIE TEHICHIIUN Pa3BUTH
MHCTPYMEHTOB aHAIN3a JAHHBIX.

HaBpikamu aHann3a UCIIONb3yeMbIX HHCTPYMEHTOB.

3ama4ax MpeIMETHOM 00JI1acTH;
nokazarenu d3PPeKTHBHOCTH
TEXHOJIOTHH JaHHBIX.




[1K-4.4: CiocobeH npoBOJAHUTH
AQHATUTHUYECKHUE UCCIICOBAHNUS

MeTroaoaruio Hay4HOro O3HaHMs.
[Ipon3BoauTH HOBBIE 3HAHUS, UCTIOIb3YsI HAOOPHI

0 TeMaTuKe HHPOPMAITUOHHBIX
TEXHOJIOTUM, TSXHOJIOTHI
JTAHHBIX; BBITIOJHATH HAYyYHbIE
HCCIIEIOBAHMUS.

JaHHBIX WU OIIPCACIIATDh 00acTh UxX IMPUMCHCHHA.
Hasrikamm HAY4YHBIX U aHATUTUYCCKUX HCCHCHOB&HHﬁ.

YK-1: Cnioco0eH ocyniecTBJIATh KPUTHYECKHUI AaHAJIN3 NPOOJIEeMHBIX CUTYallUil Ha

OCHOBE€ CUCTEMHOI'0 moaxoaa, Bbl

padaTbIBATh CTPATErHIO A€ CTBUIA.

VK-1.1: Ananuzupyet
MPOOJIEMHYIO CUTYaIIUIO KaK
CUCTEMY, BBIABIISIA €€
COCTABJISIIOIIME U CBSI3U MEXKIY
HHUMMU.

OCHOBHBIC THIIBI 3@y aHAIM3a JAHHBIX M STaIbl X
pelIeHHUS.

OCyIEeCTBISATh JEKOMIIO3UIINIO 314 aHATN3a JTAaHHBIX.
HaBpikamu anropuTMHU3aluy dTAoB PEIICHUS 3a1a491
aHaM3a JaHHBIX.

VK-1.2: Onpenensietr npoGensbl B
uHbOopMaIK, HEOOXOUMOMN IS
penieHust mpoOIeMHOM
CUTYAaIlNH, U IPOEKTUPYET
MIPOIIECCHI TI0 UX YCTPAHCHHIO.

OcCHOBHBIE XapaKTEPUCTUKN BEIOOPOYHBIX JAHHBIX.
HopMann3oBbIBaTh AaHHBIE, ONIPEAEIATh HATMYNE IIyMa,
MPOIYIIEHHBIX JAaHHBIX U BHIOPOCOB.

HapbIkaMu BBINIOJTHEHHUSI ONIUCATENILHOTO aHATIH3a
JTAHHBIX.

VK-1.3: Kputnuecku orieHUBaeT
HaJIC)KHOCTh HICTOYHHUKOB
uHpOopMaryu, padboTaer ¢
MIPOTUBOPEYMBOI MHPOpMaIen
U3 Pa3HBIX UCTOYHUKOB.

OCHOBHBIE THIIBI 33[1a4 MALIUHHOTO O0YYEHUS C
yuuTeneM U 6e3 yuuTelis U METOJIbl UX PELIeHHUs, a
TaK)K€ OCHOBHBIE TOMYLIECHHS K IPUMEHEHUIO K&K0T0
U3 HUX.

[Tpou3BouTh BEIOOP HanboIEE MOAXOISAIINX METOIOB
aHAIN3A.

HaBbikamu nporpaMMHBIX BBIYMCICHUN U BU3Y AUITU3aLlUU
OCHOBHBIX PE3yJIbTaTOB pabOThl IPUMEHEHHOTO METO/IA.

VK-1.4: Pa3pabarsiBaet u
COZICPIKATEIILHO apryMEHTHPYET
CTPATETHIO PEIICHHUS
npoOJIeMHOI cuTyanuu Ha
OCHOBE CHCTEMHOTO H

XapakTepHbIe METOI0JIOTHIECKHE OITNOKH TIPpH
pEIICHNY 3a/1ad aHATN3a TaHHbBIX.

AHanmu3upyeT nMpoOJEeMHYIO CUTYaIUI0 U BRIOUpaeT
IIOAXOOAIINEC K Hen MCTOAbI pCHICHUS

HapbIkamu TITaHUPOBaHUS CIIOCOOOB PEIICHUS 3a/1a4.

MEXIUCHUIUIMHAPHBIX
IOJIXOJIOB.

VK-1.5: Ucnonp3yer 10ruKo- [IpuHIKIIBI M OrpaHUYEHMS IEPEHOCA PE3YIIbTaTOB
METOAO0JIOTUYECKUN aHAIKM3a UCCIICJOBAHHBIX JTaHHBIX HA HOBBIC IaHHBIE.

WHCTPYMEHTAPUH IS
KPUTUYECKON OIIEHKU
COBPEMEHHBIX KOHUEIIINI
¢buI0coPCcKOro v CONMUATLHOTO
XapakTepa B CBOEH MPEeIMETHOMN
o0actu.

WHTepnpeTupoBaTh pe3ybTarsl IPOBEJACHHOIO aHATN3a
Ha sI3bIKE NPeIMETHOM 00J1acTH.

Habikamu ornpesneneHus IEHHOCTH UH(OpMaIuy,
MIOJIyYE€HHOH B p€3yJIbTaTe aHAIN3a JaHHBIX.

YK-2: CniocobeH ynpasjsiTb mpo

CKTOM HaA BCEX 3Tallax €ro ;KM3HCHHOIo nuKJia.

VK-2.1: ®opmynupyeT Ha
OCHOBE I10CTaBJICHHOU
po0JieMbl IPOEKTHYIO 3aa4y U
croco0 ee peleHus yepes
peaTn3anno NPOEKTHOTO
YIPaBIICHUS.

Crnioco6s1 (hopmanu3aiiuy MOCTaBICHHOM 3a/1a9H.
JleneuTs mpoIiecc pelieHns Ha OTACTbHBIC TAllbI.
HaBpikamu cHHTE3a pe3ysIbTaTOB M KOPPEKIIMH TTpoIiecca
pElICHUs 33/1a9H.




VK-2.2: Pa3pabarsiBaet

MeTom0JI0THIO peUICHUs 3a1a4 aHATN3a JaHHbIX.

KOHIICTIIIUIO MIPOCKTa B PaMKax
000-3HauYE€HHOH MPOOIIEMBI:
bopMyIupyeT 1eib, 3a1a4H,
00OCHOBBIBAET aKTyaIbHOCTB,
3HAYUMOCTb, O’KUIaCMbIC
PE3YIbTAaTbl U BO3BMOKHBIC
chepbl X TPUMEHEHUS.

MeTo10710rMYeCcKy BEpHO pellarh 3a1a4u aHAIu3a
JTQHHBIX.

HaBblkamy KpUTHUECKOTO OIIEHUBAHUS PE3YIIHTATOB
pELLIECHHS TOCTABJIEHHBIX 33/1a4.

VK-2.3: IInanupyer
HE00XO0/IMMBbIE PECypChl, B TOM
4UCIIE C YYETOM UX
3aMEHUMOCTH.

Heobxoaumble pecypchl UTsl pelieHus MOCTaBICHHON
3a7a4M aHATN3a JaHHBIX.

BriOupars HE0OXOAMMBIE PECYPCHI IS PEIICHUS 3a1a4
13 UMEIOLIUXCS B HATUYUH.

HaBbikamu pemenus 3aqa4y aHaM3a JaHHBIX C
KCIIOJIb30BaHUEM UMEIOINXCS B HATUYUU PECYPCOB.

VK-2.4: Pa3pabarsiBaeT 1uian
peanu3anyy IpoeKTa.

Ortansl peleHns 3a1ad aHATU3a JaHHBIX.

JlenuTh nponecc penieHns 3a1a4 aHanu3a JaHHbIX Ha
3Tanbl C y4ETOM UMEIOIIUXCS PECYPCOB.

HaBbikamu pereHus 3aqa4y aHaan3a JaHHbIX C
UCIOJIb30BaHUEM MMEIOLIUXCS B HUTUYUU PECYPCOB.

VYK-2.5: OcymectBusier
MOHUTOPHUHT XOJa peaTnu3aun
MIPOEKTa, KOPPEKTUPYET
OTKJIOHEHHSI, BHOCHUT
JIOTIOJTHUTEIbHBIC U3MEHEHUS B
IUIaH peaiu3alliy IIPOeKTa,
YTOYHSIET 30HBI
OTBETCTBEHHOCTH YYaCTHUKOB
MIPOEKTA.

HpI/IHI_[I/IHLI 1 OTallbl pCUICHUA 3a4a4 aHaJIn3a JaHHBIX.
praBJISITB Pa3BUTUCM IIPOCKTA 10 aHAJIIM3Y NJAHHBIX U
Y4aCTHHUKaMHU 3TOT'0O IIPOCKTA.

HaBrsikamu JCKOMITIO3UIIMHU 3a4a4 aHalIn3a JaHHbIX U
IIOCTAaHOBKH I1OA3ada4 Y4aCTHUKaM IIPOCKTaA.

1.4 Ocol0eHHOCTH peaM3auMu IUCIUTLTHHBI

SI3BIK peanu3anuy IUCHUILIMHBL Pycckwil.

Jucnuruinaa (Moayns) peanusyercst 6e3 npumenenus D0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
2 (72)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3angaTusa
CamocTosaTenpHaa
JIEKITHOHHOTO
Ne A Cemunaps! u/unu | JlaboparopHbie paboTa, ak. yac.
/T Mozyiu, Tembl (paszensl) JUCUHUIUIHHBL [IpakTnueckue paboThI W/unu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero YHCJIE B
3n0C aINoC 3n0C DUOC
1. BBegenune
1. Beenenue 2
2. Buzyanuzanusi MHOTOMEPHBIX 3aBUCUMBIX JTAHHBIX 2
3. Buszyanuzanyst MHOTOMEPHBIX 3aBUCHUMBIX JTAHHBIX 4
2. Knacrepuszauus
1. CemeiictBo anroputmoB FOREL 2
2. Uepapxuyeckas kiactepu3arus 2
3. Uepapxudeckas KiacTepu3aius 4
4. Anroputmbl K-means u C-means 2
5. K-means u C-means kiactepuzanus 2
6. K-means u C-means kiactepuzanus 4
7. EM-anroputm 2
8. GMM-Mmonens 2
9. GMM-Mmonenn 4




10. Anroputm DBSCAN

11. Knacrepusaiusi 3aMKHYThIX TAKCOHOB

12. Knactepusaiusi 3aMKHYTBIX TAKCOHOB

13. CnekTpanbpHas KJlacTepu3alus

14. CnekTpanbHas KJIacTepu3alus

15. CnekTpanbpHas KJlacTepu3alus

3. Knaccuduxanus

1

. Meron k-Ommxkaimux cocenei

. Meron k-Ommxkaimmnx cocenei

. Meron k-0Ommxkaimunx cocenei

. HauBHbI1#1 GaiiecoBCkmii Kitaccuukarop

. HauBHbI1#1 GaiiecoBCkmii Kitaccuukarop

. HauBHbI1#1 GaiiecoBCkmii Kitaccuukarop

. Knmaccuukanmonnslie 1 perpecCuOHHbIE AePEBbs

. Knmaccuukanmonnslie 1 perpecCuOHHbIE AePEBbS

O | 0| Q||| AW

. Knmaccuukanmonnslie 1 perpecCuOHHbIE JepEBbs

10. ArcamOeBbIe METOIBI

11. ArcamOeBbIe METOIBI

12. ArcamOieBbIe METOIBI

4. BpeMeHHBbIE psiibI

1.

Knaccuueckue MCTOJbI aHAJIN3a U IIPCACTABJICHUA

BPEMEHHBIX PSAIOB

2.

CrekTpaibHOE IpeCTaBICHHE BPEMEHHOTO psia

3.

CrekTpaibHOE NpeJCTaBICHHE BPEMEHHOTO psia

4. Monenms ARIMA

5. Mogens ARIMA
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6. Monens ARIMA

7. Monenrs GARCH

8. Moaens GARCH

9. Moxear GARCH

10. KoppensauunonHasi pa3sMepHOCTh

11. KoppensauunonHasi pa3sMepHOCTh

12. KoppensauunonHasi pa3sMepHOCTh

13. MeTox JIOKHBIX OJIMKAUIINX COCENEN

14. MeTox JIOKHBIX OJIMKAUIINX COCENEN

15. MeTox JIOKHBIX OJIMKAUIINX COCENEN

5. HelipoundopmaTuka

1. UckyccTBEHHBIE HEMPOHHBIE CETH

2. Knaccuduxanms ¢ momorisro MHC

3. Kimaccudukanus ¢ nmomompio MHC

4. Merop ynpyrux Kapt

5. Meton ynpyrux KapT

6. MeTon ynpyrux KapT

Bcero

36

36

72

11




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.2 JInueH3uOHHOEe W CBOOOHO pacnpocTpaHseMoe MPOrpaMMHoe
o0ecreyeHune, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOU3BOACTBA (IPOrpaMMHOe
obecreyeHne, Ha KOTOpPOe YHUBEPCHTET MMeeT JMIEH3UI0, 2 TaK:Ke CBOOOHO
DacnpOCTNaHsieMoe MDOrNAMMHOe of0ecreyeHue):

1. MATLAB, Python

4.3 UnTepHeT-pecypchl, BKIO4YasA NpodeccuoHaIbHbIe 0a3bl JTaHHBIX
U MH(GOPMAIMOHHBbIEC CIIPABOYHbIE CHCTEMBbI:

1.  Cucrema anekTpoHHOro 00yuyeHus: Cubupckoro eneparbHOr0 yHUBEPCUTETA
(https://e.sfu-kras.ru)

2. DIEKTPOHHBIE WH(OPMAIMOHHO-CIIPABOYHBIE PECYPCHl HAyUYHOU OMOIMOTEKN
CDYV (http://bik.sfu-kras.ru)

3. HNHTepHeT-peno3uTopuil cTaTucTUUeCcKuX TaHHbIX Data-Planet

(https://www.data-planet.com/)

4.  VHTepHeT-peno3uTOpHil CTaTUCTUUECKUX JIaHHBIX Ha miatdopme kaggle.com.
Pexum nocrtymna: https://www kaggle.com/datasets

S @oHa OLEHOYHBIX CPeICTB

OneHoYHbIE CPeICTBA HAXOIATCS B MPUIIOKEHUU K pabodnM MporpamMMam
JUCIUILINH.

6 MarepuaJibHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi 1JIsl OCYLIEeCTBJICHHUS
00pa3oBaTeJIbHOIO Mpowecca 1Mo AMCHUIINHE (MOLYJII0)

VYuebHble J1a00paTopyu U KJIacChl, OCHAILIEHHbIE COBPEMEHHBIMU KOMITbIOTEPaMHU,
00bEIMHEHHBIMU B JIOKAIbHBIE BBIYMCIUTENBHBIE CETH C BBIX0JI0M B HTEpHET, a
TaKXke nepudepuiiHbIM U MIPOEKIIUOHHBIM 000pYA0OBAHUEM.
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