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AHHOTaUs

JucuunnuHa «AHanutuyeckas oOpaboTka JaHHBIX B pealbHOM BpPEMEHH» BXOAMUT B
00pa3oBaTeNbHYI0 MPOrPaMMYy BBICHIETO OOpa30BaHHSI — MPOTPAMMY MArUCTPATyphl TIO
HampaBjeHuto moaroToBku/  crenuanbHOCTH  01.04.02  «[lpukinagHas wMaTeMaTHKa U
uH(pOpMATHKa» HAIMPABICHHOCTH «MaTeMaTH4ecKoe W KOMITBIOTEPHOE MOJICITHPOBAHUEC.
Hucnunmuna peanusyercs kadeapoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

I[IK-5 «Cnocoben pa3pabaThiBaTh M HNPUMEHATH KOMIIBIOTEPHOE IPOrpaMMHOE
obecrnievueHue JJis PemIeHuUs 3a1a49 MOICTUPOBaHUS B IPO(HECCUOHATTLHOM JEATSIIEHOCTH

[IK-6 «CrnocoOeH BBIABIATH W pemiaTh 3agavyd MPOQECCHOHAIBHOW ACSITEIBHOCTH C
MPUMEHEHHUEM TEXHOJIOTMI HCKYCCTBEHHOTO MHTEIIEKTa

CopepxaHue AUCHUILTMHBI OXBAaThIBAET KPYT BOMPOCOB, CBS3aHHBIX C BUJAMHU JaHHBIX U
OCHOBHBIMH pa3jiejlaMU Ha KOTOPBIX 0a3upyeTcs aHalu3 TaHHbIX.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3aHAmus, CaMOCmosmenvhas paboma
obyuarowe2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTecTalus B hopMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIMHBI COCTaBIseT 3 3adeTHhIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIUIUIMHE «PYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
LlenssMu OCBOEHUS JTUCHMIUTMHBI «AHaTUTHYeCKass 00paboTKa JaHHBIX B PEalbHOM BPEMEHH»
ABIIIOTCS OBJIaJICHUE CTYJEHTaMH MOJEJIIMA U METO/IaMU MHTEJUIEKTYaJIbHOTO aHAJIN3a JaHHbBIX
U MallMHHOTO OOyuYeHHs B 3aJayax IMoucka uHpopMmanuu, oOpabOoTKM M aHanM3a JaHHBIX, a
TaKke NpPHOOpPETEHHE HABBHIKOB HCCienoBareis naHHbIX (data scientist) m paspaboTumka
MaTeMaTHYECKUX MOJIEIeH, METOIOB U JITOPUTMOB aHANIN3a JaHHBIX.

1.2. JlucuuninuHa BXOOUT B  COCTaB  4YacTd, (OpMUPYEeMOHl  ydyaCTHHUKaMU
00pa30BaTe/bHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHUs AUCHUILTUHBI OO0YYAIOUIUICS JODKEH 00J1alaTh CIeIyIOIUMU
KOMIETCHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

Tabauie 1.
Ta6ymma 1 — [lepeyeHb KOMITETCHIIM ¥ MHAUKATOPOB UX JTOCTHIKCHUS
Kareropus (rpymnma) Konn Kon n nanmMeHoBaHue WHIMKATOPA JOCTHXKEHUS
HaVMEHOBaHUE
KOMIIETEHI[UHA KOMIIETEHIIUN
KOMIIETEHIIUHA
I1K-5 Criocoben
paszpabaThIBaTh U [1K-5.3.1 3HaTh UHCTPYMEHTAJIbHBIE CPEACTBA U
MIPUMEHSATD METOJIOJIOTUH Pa3pabOTKH MPOTPAMMHOTO
KOMIThIOTEPHOE obecrieueHus JyIsl MOJICTUPOBaHUS 0ObEKTOB H
[Ipodeccuonanbubie | MPOrpaMMHOE MPOIIECCOB
KOMIIETEHIIUH o0ecrieueHue st [IK-5.Y.1 ymeTh npUMeHsATh UHCTPYMEHTAJIbHbIC
penIeHus 3a1a4y CPEICTBA ¥ METOIO0JIOTHH pa3paboTKu
MOJICIIUPOBAHUS B MIPOTPaMMHOTO 00€CTICUCHHS ISt
po(heCCHOHATILHOW | MOJISITMPOBAHUS OOBEKTOB U MIPOIECCOB
JEATENLHOCTH
I1K-6 Criocoben
[IK-6.Y.1 ymeTp NpUMEHATh HUHCTPYMEHTAJIbHBIE
BBISIBJISITH U PEIIATh
A CpelICTBa U METOJIOJIOTHH Pa3pabOTKU
. MPOrPaMMHOTO OOecTeueHus A MOIeTUPOBa-
npodeccuoHaNbHOM
[TpodeccuonanbHble HUsl 00BEKTOB U MPOLIECCOB
JESITENLHOCTH C
KOMIIETCHIINU IIK-6.B.1 BnameTs MeTOAMU
MIPUMEHEHHUEM
. MHTEJUICKTYaJIbHOTO aHau3a JTaHHBIX,
TEXHOJIOTHI N
MalIMHHOTO 00yUeHUs, HEUETKOM JIOTHUKH,
HCKYCCTBEHHOTO . N
HEUPOHHBIX ceTeH
HHTEIUIEKTA

3HaHu,

IMMOJIYYCHHBIC

2. Mecrto nucuuminHb B cTpykType OI1
JucuunirHa He 6a3upyeTcsl Ha paHHee MPUOOPETEHHBIX 3HAHUSAX.

pu

W3y4YECHUHN

Marcpuaia I[aHHOI\/JI JUCHUIIIIMHBI, MOTYT

HCIIOJIB30BaThCA B HaquO-HCCHCHOBaTeHBCKOﬁ pa60Te.

Tabnule 2.

3. O0beM U TPYJI0EeMKOCTb JUCIUTUIUHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH IO CeMecTpaM) MpeACTaBICHbI B

Tabmuua 2 — O6beM U TPYI0EMKOCTh TUCIUIIITMHbI

Bun yueGHO# paboTh

TpynoemMkocTs 1o
ceMecTpam

Bcero




Ne3

1 2 3

Oowan mpyooemKocma OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuvie 3anamus, BCETO 4ac. 34 34
B TOM YHCJIE:

nexuun (JI), (gac) 17 17

npaktuyeckue/cemunapckue 3aastus  (113),

(gac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (4Jac)

CamocmosamenvHas paboma, Bcero (dac) 74 74
Buo npomesxcymounoit ammecmayuu: 3ader,

mudd. 3ager, sk3amen (3auer, udd. 3au, | 3auer 3auer
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUILINHBI U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnsl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Pasnernsl, TEMbI AUCIHTLTHHBL Jlexwm | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (gac)
Cewmectp 3
BBenenue, o0CHOBHBIC IOHATHS aHAIHM3a TaHHBIX 3 3 14
Marematnueckie 0ObEKThI U METObI B aHAIIN3E 3 3 15
JAHHBIX

JluneliHas perpeccus U Kiaccupukanus 3 3 15
OrnieHMBaHME KaueCTBa aJITOPUTMOB 4 4 15
Jlormueckue METONEI 4 4 15
HUroro B cemectpe: 17 17 74
Hroro 17 0 17 0 74

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCSl B  HEMOCPEICTBEHHOM  BBIIOJHEHUU
OoOy4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymei
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U T€M JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B TabnuIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHMOHHOT'O [UKJIA

Howmep pa3znena Ha3Banue u copepxanue pa3aenoB U TeM JEKIIMOHHbBIX 3aHATUN
1 BBenenue, OCHOBHBIE ITOHATHS aHAIN3a JTAaHHBIX
2 MareMarnueckue 0OBbEKTE 1 METOIBI B aHAJIM3€ TaHHBIX
3 Jluneitnas perpeccus u KinaccuuKamnus
4 OueHrBaHNe KaueCTBa allTOPUTMOB




Jlornueckue METOAbI

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakKTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUUYECKUX | TpPymOEeMKOCTb, |IPaKTUYECKOM |pasjieiia
/1 3aHSTUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIMHBI
Y4eOHBIM IJIAHOM HE MPETyCMOTPEHO
|
Bcero
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 maux Ne
e HaumenoBanue nabopatopHbix paboT Tpynoemxocts, | npakTHieckoi | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 3
1 BBenenue, ocHOBHBIE OHITHS aHAJIN3a 3 1
JAaHHBIX
2 MaTtematnueckue 00bEKTHI U METOBI B aHAIIU3E 3 2
JAHHBIX

3 JluneiiHas perpeccus v KiaaccuuKarus 3 3

4 OueHrBaHNE KauecTBa aJITOPUTMOB 4 4

5 Jloruueckue MeTOIbI 4 5

Bceero 17

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0bnuLe /.

Tabmauna 7 — Bunbl caMmocTosTenbHONU pabOThI U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositensHOM paboTh
qac qac
1 2 3
N3yueHne TeopeTuyecKoro Marepuasia 37 37

qucuuriaHel (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)




[TonroroBka K TeKyIiemMy KOHTPOJIIO 17 17
ycneBaemoctu (TKY)

Homamnee 3amganue (/13) 20 20
KonTponbHbie paboThl 3a04HNKOB (KP3)
[ToaroroBka Kk MpOMEKYTOUHOU
arrectanuu (I1A)

Bcero: 74 74

5. IlepeueHn y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEIILHON PabOThI 00YUAIONMIUXCS TT0 TUCIUIUIMHE (MOTYITIO)

Y4eOHO-METOIMUECKUE MaTePHaIbl JIJII CAMOCTOSITEIIbHONH pabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeyaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TaHUI
[lepeueHb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUH TIpHUBEIeH B TabmuIle 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHHIM

[ugp/ Kom4ecTBo 5K3eMILIAPOB B
URL a P cc bubnuorpapuyeckas ccpuika OUOIMOTEKE
i (KpoMe 3JIeKTPOHHBIX SK3EMILISIPOB)

MHOroMepHbIN CTATUCTUYECKUI aHAIN3 B
SKOHOMHYECKHX 3aJ1a4aX: KOMIIBIOTEPHOE
MmonenupoBanue B SPSS: yuebHOe mocobue/
nox pea. M.B. Opnogoit. - M.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOK ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBeseH B Tabmuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HHPOPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

https://rosstat.gov.ru/ | denepanbHas rocyAapCTBEHHOH CTATUCTUKU

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHM
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeHHs

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeueHp MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MPOoIlecca Mo JUCIIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

‘ Ne i/ ‘ HaumeHnoBanue




‘ He mpenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

Aynuropus Juisl IPaKTUYECKUX 3aHATUN

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
00yJaromuxcs 1Mo JUCHUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISk IPOBEICHHsI IPOMEKYTOYHOM aTTeCTAIlUH

Buza npomexyTo4HON arTecTanuu IlepedyeHp OLICHOUYHBIX CPEACTB

3auer Crrcox BOIPOCOB;

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydarouuMucs NMpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBUIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHas mIKana PaKTep (bopep

— oOyyaronuiicss TayOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsACh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JHTEPATYpHI,
TECHO MPHBS3BIBAET YCBOCHHBIE HAYYHBIE TOJIOKEHHS C TIPAKTUIECKOM
JeSITeIbHOCTBIO HAIIPABICHMUS;

— yMeJl0 000CHOBBIBAET M apTyMEHTHUPYET BbIJIBUTAaEMbIE UM UJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CIIENMAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYHIECTBY M3Jaraer €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CIIeIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
«YJIOBJIETBOPUTEIIBHO» | JINTEPATYPBHI;

«GAYTEHO» — JIOIYCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;
— HCIIBITBIBAET 3aTPyJHEHHUS B IMPAKTHUYECKOM NPUMEHEHUU 3HAHUH
HampaBJICHUS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— cJ1abo apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B (OpMYyIUPOBaHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOM CelIMaTu3UPOBAHHBIX MTOHITHA.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— o0ydJaromuiicss HEe YCBOWI 3HAYUTEIBHON YacTH MPOrPaAMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IPH
pPaccMOTPEHHH MPOOIIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.
Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

3amaun aHaNMM3a JaHHBIX: KI1acCU(pUKAIHS, TPYIITHPOBKA,
MIPOTHO3UPOBAHKE, HAX0XKICHUE aCCOIMAIIMIA U 3aBUCUMOCTEH,
BHU3yau3aIusl.

OcHOBHBIE pa3/ienbl,Ha KOTOPbIX 0a3zupyercst AHAIU3 U
00paboTKa TaHHBIX : CTATUCTHKA, 0a3bl TaHHBIX U
3HAHUU,paclo3HaBaHne 00pa30B, UCKYCCTBEHHbIN HHTEIUIEKT.
Kinaccudukanust MeTo10B aHanu3a TaHHBIX. DTarbl aHATU3a
JTAaHHBIX: BBIBIICHUE 3aKOHOMEPHOCTEN, TPOrHO3UPOBAHHUE,
aHaJIN3 UCKITIOYCHHH.

Cdepsl mpuMeHeHNs aHau3a TaHHBIX: (PUHAHCHI 1 0AHKOBCKOE
JIeNI0, MapKETHHT, MeTUIINHA, TeHeTHKa, OMonH(OpMaTHKa,
WHTEPHET.

Haubonee BaxxHbIe 3aKOHBI paclpe/ie]IeH s, UX CBOWCTBA. 7.
3aKoHBI pacTpeeeHUs: paBHOMEPHOE, HOpMaJIbHOE
(rayccoBo), CThrOfIeHTa, «XHU-KBaIpaT», SKCIIOHEHIIMAIBLHOE,
Owuiepa. YncaoBble XapaKTePUCTUKU CITYYalHBIX BEIHUHMH,
XapaKTEePUCTUKH LIEHTPA TPYIITHPOBAHUS ¥ BapUAIIHH.

Ko

Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMEHa A
WHAMKATOpa
Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3auera npegcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Ko,
Ne /it [Tepedenp BorpocoB (3amau) ais 3adeta / audd. 3auera A
UHMKAToOpa

1 1.Buabl JaHHBIX — KOJIMYECTBEHHBIE, MOPSAKOBBIE U TIK-5.3.1

HOMUHAJIbHBIC. IIK-6.B.1

TeopeTnueckre MOMEHTBHI. [IK-5.¥.1
OcHOBHBIE OIpeIeTIeHHs] U TOHSITHS BBIOOPOYHOTO METO/1A.
[ToBTOpHBIE M OecroBTOpHBIE BEIOOPKU. [lepBuuHbIi AHANMN3 U
00paboTKa TaHHBIX , TPYIIIUPOBKA.




10./IucKkpeTHbIE U UHTEPBAJIbHBIE BApHALIMOHHBIE PSI/IbI.
®opmyna Crepaxeca.

11.I'enepanbHble XapaKTEPUCTUKU: CPEIHEE, TUCTIEPCHS,
MOMEHTHI BBICIIMX NOPSAJIKOB (aCUMMeETpus, 3Kkcuecc). Moxa u
Menunana.

12.9OMnupudeckast GyHKIHS paclipeaesICHUs], IOJIMTOH U
rucrorpamma.

ITIK-6.VY.1

13.Toueunsle oreHKU. HecMeIeHHOCTh, COCTOSITEILHOCTD U
3((HEKTUBHOCTh TOUYECHYHBIX OIICHOK.

14.0nennBanme napamMeTpoB GyHKIIUH pacTIpeieTICHUS.
15.Meton momMeHTOB. MeTo/l MAKCUMAaJIbHOTO TTPaBAOIIOA00uSI.
16.1nTepBanbpHble OLIEHKH. TOUHOCTD U HAJEKHOCTh
BBIOOPOYHBIX OLIEHOK. 17.JloBepuTenbHast BEpOSTHOCTb.
JloBepuUTENbHBII HHTEPBAJL.

18. Onpenenenne 06bEMa penpe3eHTATUBHON BEIOOPKH IS
OAHOPOIHOW M CTPATU(PHUIIMPOBAHHON T€HEPATBHOM
COBOKYITHOCTH.

19.0mubku nepBoro ¥ BTOPOro poja. YpoBeHb 3HAYMMOCTH U

MOIIHOCTb KPHUTCPHA.

IT1K-6.B.1

[lepeuenr TeM [l KypCOBOTO MPOCKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHI
MpeICTaBJICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne i/t

KypCOBOi1 paboThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IITAaHOM HE MPEAYCMOTPEHO

Bompocsl 111 mpoBeneHHsT TPOMEXKYTOYHOM arTecTalii B BHUJIE€ TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsI TECTOB

. Kon
Ne n/mn IIpuMepHBIii IepedeHpb BOIIPOCOB ISl TECTOB
UHAMKaTOpa

1 Kakoil 13 npuBeseHHBIX aIropuTMOB Haubosiee moaxoauT Juist aHanuza | [1K-5.3.1

MOTOKOBBIX JaHHBIX B pEAIbHOM BpEMEHU? [IK-5.¥.1

a) Anroputm k-cpeHux

b) Anroputm coznanust Decision Tree

C) AJNITOPUTM CKOJIB3SIILIETO CPETHETO

d) Anroput™m NMHENWHON perpeccuun

Unctpykuus: IlpounTaiite TEKCT, BBIOEPUTE MpaBUIbHBIA OTBET MU

3aMUIIMTE apIYMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETA.
2 Kakne Ttexnomoruu obecreunBaroT cOop u 00paborky pmanmHbix B | [1K-5.V.1

pealbHOM BpeMeHu? [IK-6.B.1

a) Apache Kafka
b) TensorFlow

¢) Apache Flink
d) Microsoft Exce




Wuctpykuus: [lpounrtaiite TeKcT, BbIOEpUTE NpPABUIIbHBIE BApPHAHTHI
OTBETA U 3aIUIINTE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETOB.

3 Wnctpykuus: Ilpoumtaiite Tekct u ycraHoBure coorserctBue. K | [IK-6.V.1
KOKIOM  MO3MIMH, JaHHOW B  JIeBoM  ctonbre, moxaoepure | [1K-6.B.1
COOTBETCTBYIOIIYIO TIO3UIUIO B TIPABOM CTOJIOIIE.

1) Oo0pabotka coObiTHii B | @) Grafana
peabHOM BPEMEHH

2) XpaHeHHe JaHHBIX b) MongoDB
3) Busyanusaius JaHHBIX c) Apache Storm
4) Mogens mamiaHOro ooyuenus | d) Jlornctuueckas perpeccus
4 VYKaxuTe NPaBWIbHYIO IOCIEI0BAaTEIbHOCTh MaroB s paspaborku | [TK-6.B.1
CHCTEMbI aHAJIN3a IAHHBIX B pEAIbHOM BPEMEHH: IIK-5.V.1

a) COop maHHBIX

b) AHanu3 JaHHBIX

c¢) PazpaboTka apXUTEKTYypbl CUCTEMBI
d) Buzyanusanus pe3yabTaToB

WNucrpyknus: [IpounTaiiTe TEKCT M YCTAaHOBUTE IIOCIEHOBATEIBHOCTD.
3anumuTe  COOTBETCTBYIOILYIO — IIOCIENOBATENbHOCTh OyKB  ClleBa

HaIpaso.
5 Wuctpykuus:  Ilpounrtaiite Tekct u  3anummure  pas3BepHythid | [1K-5.3.1
000CHOBaHHBIN OTBET. [IK-6.VY.1

Uro takoe aHamuTHueckas oOpaOOTKa JaHHBIX B peaJbHOM BPEMEHU U
KakMe ee IpeuMylecTBa i OusHeca?

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCs 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONMe  MPOLEAYyphl  OLICHHBAHUS
MHAMKATOPOB, XapaKTepU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YYarOIIUXCs IO OCBOCHUIO TUCITUTLIAHEI

11.1. Metonuueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuana (eciu npedycmMompeHo yY4eOHbiM NIAHOM HO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIMU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 1O TEME, a B OCBOCHUU
(dyHaaMEHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWUIIMX
JTOCTHKEHUI HayuyHOM MbIcnu. B yueOHOM mporecce KIS BBITOIHSAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar




KOHKPETHOW o0yacTH 3HaHuUs, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
MIOKa3bIBACT B3aUMOCBS3b C IPYTUMHU AUCLHUITINHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUN, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— IOJIyY€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IIPEIOJIaBaTEIIEM;

— pa3BuTHE NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTEIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKU U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaHIINE TOIBI;

— HayuyuTbCsl METOJUYECKH oOpabaTbiBaTh MaTepuas (BbIACIATh TJIABHBIE MBICIU U
IIOJIOKECHUSA, IPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B PAa3IMYHBIX
bopmynHupoBKax);

— MOJIyu€HHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U TOHATHUI.

JIeKuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalued CIaiJoB U
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepualla IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npeaocTaBieHHsl JEKLIHOHHOIO MaTepuara:
— OnpeneneHus TEPMHUHOB.
— Unmoctpupytoniye npumepbl

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCS IO BBIIOJIHEHUIO J1a00PaTOPHBIX
paboT (eciu npedycmompero yueoOHbiM NAaHOM NO OAHHOU OUCYUNTIUHE)

B xoxe BeImONHEHHS Ja0OPATOPHBIX paboT OOydYaromMHCS MOJKEH YIrIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
Beinonnenue n1abopaTopHbIX paboT COCTOMT M3 KCIEPUMEHTATbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

BeinonHenue 51ab0paTopHBIX PabOT 0Oy4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUS IPOLIECCOB, SBJIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHEe, PAa3BUTHE U JETAIN3alldsg TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKIMX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOM  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

11.3. Meroauyeckue yKazaHus UIsi 0OYJAIOMIMXCS MO MPOXO0KICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUICs BBITIONHSAET PaboOTy 1O
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPENojaBaTelis, HO 06e3 ero HermocpeaCTBEHHOrO
y4acTusl.

Jns oOywaromuxcst 1mo 3aoyHoOi (opme O00ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.



B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHupPOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKA B YCBOGHHUU WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECTICUMBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYIO — paboTy
00y4aroUUXCSASBIISIOTCS:

—  y4eOHO-METOJIUYECKUN MaTepHall 1o TUCIHUILIHHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (it 00ydaromuxcs
10 3204HOM (hopme 0OyueHHs ).

11.4. Metoauueckue yKazaHMs [UIsl OOYYaroIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTHM IIPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.5. Meroauueckue yka3aHus i OOYYAIOUIUXCS 10 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTaIlUH.

[IpomexxyTounass  arrecranss  OOydyaroIIMXCsl  NPEAyCMAaTpUBAcT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB 00y4YeHHs 1O muciuruimHe. OHa BKIIIOYAET B
ceos:

— 3a4eT — 3To (opMa OIECHKH 3HAHUH, TOTYYCHHBIX OOYYAIOMIUMCS B XOJ€ M3yUCHUS
y4eOHOM TUCIUTUTHHEI B 1IEJIOM WJIM IPOMEXYTOUYHas (10 OKOHYAHWH CEMECTpa) OIICHKA 3HAHUN
00y4aromuMcsl IO OT/ACIBHBIM pa3jieliaM JUCIUILUIUHBI C aTTECTAIIMOHHON OLIEHKOW «3a4TEHOY
WIINA «HE 3a4TEHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




