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HaumenoBanue AUCIHHUITINHbI ((COBpCMeHHBIC I/IH(l)OpMaHI/IOHHI)Ie TCXHOJIOTHH HUCCIICA0OBAaHUA
AAaHHBIX B apXUTCKTYPC U I'palOCTPOUTCIILCTBCY

Lenu u 33724 AUCHUILTUHBI — (OPMHUPOBAHNE 3HAHUN M HABBIKOB NMPUMEHEHUS METOJIOB H
QJITOPUTMOB OOPAa0OTKM J@HHBIX B 3aJlayax apXUTEKTypbl U TIPaJOCTPOUTENBCTBA AJIS MPUHATUS
3G EKTUBHBIX PEIICHH HA OCHOBE MCIOJIb30BAHUS COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUN U
IIPOrPaMMHBIX CPEICTB.

LlensiMu oCBOCHUS TUCUMILINHBI SIBJISFOTCS

— H3Yy4YCHHE OCHOBHBIX HWHCTPYMEHTAJBHBIX CPEJCTB aHajiu3a JaHHBIX, B TOM YHCIIE
MpEeABAPUTEIIBHBIA aHAIM3 MPUPOJBI JIAHHBIX, METOJBI BU3YAIM3allUd M CTaTUCTUYECKOW 00pabOTKH
JTAHHBIX, BBISIBIICHUE CBSI3€l U 3aKOHOMEPHOCTEH;

— TIOJIYYCHHE TIPEJICTABIICHHUS O CIOCO0ax M METOJaX CTATUCTUYCCKON 0OpabOTKM M aHajau3a
JAHHBIX C HWCIOJF30BAHUEM HMHCTPYMEHTOB OW3HEC-aHAUTUKUA W CIICIUATM3UPOBAHHBIX SI3BIKOB
MPOrpaMMHUPOBAHUS;

— HW3y4YeHHWE METOJOB IIOCTPOCHMSI MAaTEeMaTHYEeCKUX MOJENeH Jid paccMaTpUBAEMBbIX
MPOIECCOB HA OCHOBE UMEIOLIUXCS TAHHBIX.

BanaanI/I OCBOCHUA AHMCHUIIIIMHBI ABJIAIOTCA an06peTeHHe 3HAHWUH O IIpUHIMIIAX, crocobax u
MopAAKE O6pa6OTKI/I JAaHHBIX, HU3Y4YCHUC MCTOAOB MATCMATUYCCKOIO MOJIACIIMPOBAHHUSA Ha OCHOBC
JAaHHBIX W IIPOrHo3a B CJIy4da€ JAHHBIX, IPEACTABIICHHBIX BPEMCHHBIMU PAJAMU, (1)0pMI/IpOBaHI/Ie
HaBBIKOB B pa3pa60TKe " pcain3allui MaTCMATHYCCKUX MozAeeH HCCIICAYEMOI0 Imponrecca.

1. Ilnanupyemble pe3yJibTaThbl 00y4eHHs MO0 JUCHUIINHE (MOAYJIIO)

Iliianupyemble pe3yabTaTbl 00y4eHHUS M0 JUCHHUILVIUHE (MO1YJII0) HaumeHoBanue
OLICHOYHOI'0 CpeICcTBa
3HaTh: [IpakTnueckue
— MaTEeMAaTHUYEeCKHE MOJEIH M METOAbl, HCHOJb3YEMbIC [JISI ONUCAHUS 3aJ]aHuUs; TECThI
JAHHBIX;

— aJNTOPUTMBI aHAJIU3a TAHHBIX;

— OCHOBBI IPUMEHEHUSI MAaTEMaTUUYECKUX MAKETOB MPUKIAIHBIX MPOrPAMM,
WHCTPYMEHTOB OW3HEC-aHAIIUTUKU ¢ S3BIKOB TMPOTPAMMHPOBAHUS  JJIS
CTaTUCTUYECKOW 00pabOTKM MaHHBIX M PabOTHl ¢ TpadUKOH, OCHOBHBIMHU
anropuTMamMu  00pabOTKM  JAaHHBIX M CMOCO0aMH WX  BHEIIHETO
MpEACTaBICHUS;

— OCHOBHBIE METOJbl aHAIM3a JAHHBIX U MOJEIUPOBAHUS I pPEIICHUS
npodeccHoHABHBIX 33/1a4.

YMers: [IpakTrnueckue
— BBIJICJIATh XapaKTepPHbIE 0COOCHHOCTH, CO/IEpIKaIINecs B TaHHBIX; 3a/1aHMS; TECTBI
— HHTEPIIPETUPOBATH PE3YJIbTAThl, IOTYYEHHBIE IIPU AHAJIN3€E TAHHBIX.

— IPUMEHSTh OCHOBHBIE AJITOPUTMBI CTATHUCTHYECKOW OOpaOOTKM JaHHBIX
JUIS pelIeHHs] TMPaKTUYECKUX 3ajad U TrpauuecKkoro IMpeacTaBiIeHUs

PE3YJIbTATOB.
Bragers: [IpakTrnueckue
— HaBbIKaMHM HCIIOJIb30BAHMUSI MATEMAaTHMUECKUX IAKETOB IPHUKIATHBIX 3a/laHusl; TECTHI

MporpaMM U UHCTPYMEHTOB OM3HEC-aHAIUTUKY JJIs aHAJN3a TaHHBIX;
— KOMIBIOTEPHBIMU METO/IaMH, B TOM YHUCJIE METOJIaMU IMPOTPaMMUPOBAHUS,
JUTst 00pabOTKY TaHHBIX B MPO(EeCCUOHATBHBIX 3a/1auax.




3. Yka3aHue MecTa JMCUMILUIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMmbl

3.1. JucnunnnHa «CoBpeMeHHble MH(POPMALMOHHBIE TEXHOJOTUM HUCCIEOBAHUS TaHHBIX B
apXHUTEKType U TPaJOCTPOUTEIHCTBE» OTHOCUTCS K 00pa30BaTeIbHOMY KOMIIOHEHTY Y4eOHOTO IJIaHa
IIPOrpaMMbl aCHUPAHTYPBHI.

3.2. Jlna wm3ydeHus JAaHHOM IUCHUIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS M HaBBIKH,
npuoOpeTeHHble Npu  OOydyeHHMH 10 TporpaMmMaMm OakanaBpHuara, CHE[HaauTeTa U (WiIH)
MarucTpaTrypebl.

Tp€60661Hu}Z K OCHOBHbIM 3HAHUAM, YMEHUAM U 61A0EeHUAM 06)/'{61}01/1/;1/060}1.'
I[HSI OCBOCHUA NJHUCLHUITIIIMHBI «COBpeMeHHHe I/IH(i)OpMaI_[I/IOHHbIe TCXHOJOTHUHU UCCICAOBAHNA JaHHBIX B
APXUTEKTYPEC U I'padOCTPOUTEILCTBC) HeO6XOI[I/IMOZ

3HAmMys.
— [PUKIAIHBIC [TAKEThI BU3yaJIN3allUN JAHHBIX
— METOJIbl aHaJIM3a U CTaTUCTUUECKOMN O6pa6OTKI/I JaHHBIX
— OCHOBBLI KOPPCILIIUOHHOI'O U PETPECCHOHHOI'O aHaJIn3a,
— 3Tanbl COCTABJICHUS MaTeMaTUUYECKON MOJICIIH.

— TPOBOAWUTH TOHMCK, 00pabOTKy M aHanmM3 pazIU4yHOro poAa uHGOpMaluud U
JUTEPATyPHBIX UCTOYHHUKOB;

— IPUMEHATb OCHOBHBIE TEOPETUUYECKHE ITOHATHUS, YCBOCHHBIE B IIpoliecce 00yUEHNUS;

— BHU3YaJU3UPOBATh JBYX- U TPEXMEPHBIEC JaHHBIEC HA KOMIIBIOTEPE;

—  BBIYUCIISITH OCHOBHBIE ONUCATENIBHBIE CTATUCTUKY;

— HaXOAWTb KOPPEISALMOHHBIE CBSI3U U PEIrPECCUOHHBIE COOTHOIIECHMUS.

enaoemn:

— HaBBIKaMH pabOTHI C IUTEPATYPOH;

— CTaHIapTHBIMH METOJaMHU M MOJETSMHU aHajiu3a JaHHBIX M WX TPUMEHEHHEM K
PEIICHUIO PUKJIATHBIX 33134,

— CHOCOOHOCTBIO K OIICHKE CTCTICHH aJICKBAaTHOCTH MPEJIaraeéMoro arnmapara K pemeHuo
MIPHUKIJTATHBIX 337149,

— HaBbIKaMH (OpMaTHM3aIN TPUKIATHBIX 3a7ad, aHAIM3a M WHTEPIPETAllUU PEIICHUI
COOTBETCTBYIOIIUX MaTeMaTUYECKUX MOJETEH.

3.3. IlepeueHb MOCIEAYIOMMUX Y4YE€OHBIX TUCHMIUIMH, A KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHHUS U HaBbIKH, (pOpMHUpYyeMble JaHHOW TUCHUIUIMHON: «HaydHasi nesTenbHOCTh, HalpaBlieHHAs Ha
MOJrOTOBKY JMccepTaluy K 3amuTe». OCBOCHHE JaHHOM TUCHMIUIMHBI 00ECHeYMBAET BO3MOYKHOCTH
aKTUBHOTO y4acTUsi B  MEXAYHapoAHBIX 00pa3oBaTeNbHBIX IMporpammax, KOH(epeHIHsX,
CUMIIO3UyMax, YTEHHE CIIEUAIBHON JIUTEPATYpPBI U JIp.



4. O0beM AMCUMILIMHBI B 3a4€THBIX eIMHHMIAX ¢ YKA3aHMeM KOJIU4YeCTBa aKajeMHYeCKHX MU
ACTPOHOMHYECKHX YaCOB, BbIJIEJIEHHbIX HAa KOHTAKTHYW padoTy oO0ydamommxcs ¢
npenoaasaresieM (o BUAaM y4eOHbIX 3aHATHI) U HA CAMOCTOSITEJIbHYI0 Pa00Ty 00y4aronuxcs

Yacos
Bua yueOHO# neiTeJIbHOCTH Beero 1o ceMecTpam
4
KonTakTHas pa6ora 30 30
6 m. Y. leKyuu
npakmuyueckue 3auamus (113) 30 30
CamocrositeabHas padora (CP) 42 42
YacoB: 72 72
TpymoeMKOCTb 10 TUCIUTUTHHE
3a4. el: 2 2
[TpomexyTo4dHas aTTecTauu 1o YaCOB:
JUCIIUILIHHE 3a4. eJI:
HUTOTIO: 4acoB: 72 72
OO0mas Tpy10eMKOCTh 3a4. ef: 2 2

5. Copep:kanue AUCHUILIMHBI, CTPYKTYPHMPOBaHHOe IO TemMaM (pa3jenaM) ¢ YyKa3aHHeM
OTBEJEHHOT0 HA HHUX KOJHYECTBA AKAJeMHYECKHX HJIH ACTPOHOMHUYECKMX 4YacOB M BH/I0B
YueOHbIX 3aHATHI

5.1. TemaTuueckuii miaH JUCIUTLINHEI

KonrakTHas
=3
E pabora (mo
Ne Pa3gen aucuMnInHbI g yueOHbIM CP Bcero
S 3aHATHUSAM)
Jleku. | 113 | JI3
1 1-i1 paznen. UndopmannoHHble TEXHOJIOTUN
aHaJIM3a JaHHBIX
OCHOBHBIE OIUCATENIBHBIE CTATUCTHKU.
1.1. | IlocTpoenue BEIOOPOUHON PyHKIIMU 4 6 10
pacnpeneneHus
19 [IpoBepka CTATHCTHYECKHX TUIOTE3. 6 8 14
JlMcriepcuOHHBIN aHaAIn3
1.3 | KoppensiuoHHBIN 1 perpecCHOHHBINA aHaN3 4 4 6 10
14 Busyanuzanuss ~ gaHHeIX.  OnepaTHBHBIH 6 3 14
aHaJIu3 TaHHBIX
15 AHanu3 W TPOrHO3MPOBAaHUE BPEMEHHBIX 4 6 10
pSAA0OB
1.6 | HeiipoHHEbIe ceTn 6 8 14
DopmMa NPOMEKYTOYHON aTTECTALMH — 3a4eT - - - -
HTtoro yacos: - - 30 - 42 72




5.2. ConepxaHue pa3aenoB AUCHUATUIUHBI

1-i1 paznen: MudopmaloHHble TEXHOJIOTHH aHaIN3a JaHHbIX

1.1. OcHoBHble ommcaTenbHble CTaTUCTUKH. [locTpoeHne  BBIOOpOYHON  (YHKIUHU
pacnpeneneHus

MaremaTtrnueckasi cratuctuka. OCHOBHBIC TOHSTHS M OIpenesieHus. BpiOOpouHBIN MeTOs.
Breibopounas Qyukuusi pacnpezneneHusi. BriGopounbie xapaktepucTuku. OrmnpenencHHe OCHOBHBIX
CTaTUCTUYECKUX XapakTepucTuK. IIpoBepka cratuctuyeckux rumnore3. lIpoBepka cooTBeTcTBUSA
TEOpeTHYECKOMY pacnpeneneHuto. Pacnpenenenue Xu- kBaapar. Pacnipenenenne CThOIEHTA.

1.2. IlpoBepka CTaTUCTUYECKHUX TUIOTE3. J{MCIIepCHOHHBIN aHATIH3.

OOmasi cxema MNPOBEPKH CTAaTHUCTUYECKUX Trumore3. lIpoBepka TrumoTe3 OTHOCHUTEIHHO
paBeHcTBa NBYX cpenHuX. OnHO(GAKTOPHBIA AUCIEPCUOHHBIA aHATH3 SKCIECPUMEHTAIbHBIX JTaHHBIX.
JlucniepCMOHHBIN aHAIN3 ¢ TOBTOPESHUSIMU. MHOTO(aKTOPHBIN TUCIIEPCUOHHBIA aHAIU3.

1.3. KoppensimuoHHbIH 1 perpecCHOHHBIN aHaIH3

[loHsiTHEe 3aBUCUMBIX M HE3aBUCHUMBIX CIIy4allHbIX BeJMYMH. KoOppemnsiuoHHBIA aHau3.
KoaddunmenT xoppensunu. KoppensunonHast Matpuia.

Perpeccronnsiii ananus. JIunelHas perpeccusi. Metoj HauMeHbIIMX KBaaparoB. llapHas
JIMHEHasA perpeccusi. MHOKECTBEHHAs JIMHEWHAas perpeccusi. Henuueiinas perpeccusi.

[IpoBepka 3HAUMMOCTH ypaBHEHUSI PETPECCUMN.

1.4. llenu v 3a1aun BU3yanu3alui. ITarbl 1 METOIbI BU3YAITH3aLIUH.

1.5. AHanu3 ¥ NPOTHO3UPOBAHUE BPEMEHHBIX PSIIOB

3asaun uccie0BaHUs BPEMEHHBIX psAA0B. JleKOMIIO3ULMsS OJHOMEPHOTO BPEMEHHOI'O psAJia Ha
aAJUTHBHBIE cocTaBisione. CTalMOHAPHOCTh CIIYYallHOIO IMpolecca M IMOPOXKAEHHOTO UM
BpeMeHHOro psiia. CTaTUCTUYECKUE MOJIETN OJHOMEPHBIX BPEMEHHBIX PSIIOB.

1.6. HeiiponHnsle ceTn

Helipoubl u uckyccTBeHHble HelpoHHble ceTH. KoMmOuMHMpoBaHME BXOIHBIX CHUTHAJIOB.
OyHKIUsA akTHBaUMU sneMeHTa. Knaccupukanuss HEWpOHHBIX ceTeil. ApPXUTEKTYpbl HEHpPOHHBIX
ceteil. TUNbl MHOTOCIOWHBIX HEHPOHHBIX ceTeill. CeTu ¢ 0OpaTHBIMU CBA3SIMU. AJTOPUTM OOY4EHHUS
OJIHOCJIOMHON HEUPOHHOU CETH.

MHorocnoitHast HepoHHasl ceTh. AJITOPUTM 0OPAaTHOI'O PACIPOCTPAHEHUS OLINOKU. ANTOPUTM
00y4eHHsI MHOTOCIIONHON HEHPOHHOM CeTH.

3anaun KjIaccU(pUKalUU, PErPECCUOHHBIE MOJAEIN U NMPOTHO3UPOBAHUE BPEMEHHBIX DPSIIOB Ha
OCHOBE HEUPOHHBIX CETEH.

5.3. TlpakTudeckue 3aHATHS

Ne Ne pazgena . Bcero
HaumeHoBaHMe NPAKTHYECKUX 3aHATHH
n/m | JMCHUIJIHHBI 4acos
1-ii pa3znen. UndopManimoHHbIe TEXHOJIOTHH AHAIN3A TaHHBIX
1 1.1 OCHOBHBIE ONHMCATENBHBIE CTATUCTUKH 2
2 11 ['pynnupoBKa JaHHBIX 2
[TocTpoeHne BEIOOPOYHOM (PYHKIIMHU pacrpeieeHuUsI.
[IpoBepka cratuctuueckux rumnore3. OaHOGMaKTOPHBII 4
3 1.2 JUCIEPCUOHHBIA  aHanu3. JlucnepcHoHHBI  aHAIU3  C
MTOBTOPEHHSIMH.
4 12 MHoro¢pakTopHbIi TUCIEPCUOHHBINA aHATIN3 2
JIByX(haKTOpHBIN AMCIIEPCUOHHBIN aHaJIN3 C MOBTOPEHUSIMU
[Tapnass nuHenHas perpeccuss. MHOXECTBEHHas JIMHEWHAas 4
5 1.3 perpeccusl.
Henunelinas perpeccus




6 1.4 Buszyanuzanus nanubix. OnepaTUBHbBIN aHAIU3 JaHHBIX 6
7 1.5 AHaM3 ¥ MPOTHO3UPOBAHUE BPEMEHHBIX PSIIOB 4
8 16 [Ipumenenue § HEUPOHHBIX  CeTe Uil  MOCTPOEHUS 2
pErpecCUOHHOM MOAeIn
9 1.6 [IpumeneHre HEUPOHHBIX CETEH IS 3a/1a4 TPOTHO3UPOBAHUS 2
10 1.6 [TocTpoeHre HEHPOHHBIX CETEH B 3a/1a4axX KiiacCHpUKAIIH 2
5.4. JlTabopaTopHbIi NPAKTUKYM
He npenycmorpeno
5.5. CamocrosTenpHas pabora
Ne Ne paznena . Bcero
e [ ——— Buja camocTosiTe1bHOM padoThI 4ACOB
1-ii pa3nen. UudopManmoHHbIe TEXHOJTOTHH AHAJIN3A IAHHBIX
OcHoBHBIE  omucaTenbHble  cTaTHCTUKU.  [locTpoeHue 6
1 11 BbIOOPOYHOM (PYHKIIUH pacipeesIeHus
W3ydyenue wmarepuasia, TMOATOTOBKAa K TMPAKTUYECKUM
3aHATHSM U TCCTHPOBAHMIO.
2 12 IIpoBepka CTaTUCTHYECKHMX THUNOTE3. JlucrepcHOHHBIN 8
aHaIu3
3 1.3 KoppensiiioHHbIi U perpecCUuOHHbIN aHaAIN3 6
4 1.4 Busyanuzanus nanabeix. OnepaTuBHbIA aHAJIN3 JAHHBIX 8
5 1.5 AHaJK3 ¥ IPOTHO3UPOBAHNE BPEMEHHBIX PSIOB 6
6 1.6 HeliponHsle cetn 8

6. IlepeyeHb y4eOHO-METOAMYECKOT0 oOOecleYeHUs [JISA CAMOCTOSATENbHOH  PpadoThI
00yyauuxcst Mo JUCHUNJINHE

1. PaGouast mporpamma 1o AUCHUHUILIMHE.

2. KoHCHeKTHI MPaKTUYECKUX 3aHATHH MO JUCHUIUINHE.

3. [Ipesenranuu.

4. Meroauueckre yKa3aHus MO MOATOTOBKE K MPAKTHUECKUM 3aHATHSIM MO AUCLUILINHE.

5. Meronnueckne yka3aHHUsl 10 OpPraHU3allUM CaMOCTOSTENBbHON paboThl OOydaromuXxcsl 10
JTUCLUIUINHE.

6. Mertoaudeckoe oOecriedeHre IUCIMILIAHBI B Cpele JUCTAHIMOHHOTO oOydeHumss LMS
Moodle.

7. ®oH OLEHOYHBIX CPEICTB s NPOBEACHHUS NMPOMEKYTOYHOM/TeKYIIeH W NMPOMEeKYTOYHOM
arrecraunuu oﬁyqalomnxm o AMCHHMIIJIMHE

®OC obecrieunBaeT OOBEKTUBHBI KOHTPOJIb JOCTH)KEHHSI BCEX Ppe3yJbTaTOB OOYy4YeHWs,
3aITAHUPOBAHHBIX ISl AUCIUTIIUHBI.

®OC Bxouaer B ceods:

- IepeueHb KOHTPOJIMPYEMBIX pa3AesioB AUCHUIUIMHBI C YKa3aHUEM PEe3yIbTaTOB O0YUEHUS;

- THUIOBBIE KOHTPOJbHBIE 3a/JlaHUs WM HHbIE MaTepuaibl, HEOOXOAUMBIE [JIsl OICHKHU
3HaHUI, YMEHUI ¥ HaBBIKOB U (MJIM) OIBITA JESITEIBHOCTH, XapaKTEPU3YIOLINX dTarbl (HOPMUPOBAHUS
pe3yabTaToB OOy4YeHHs M 00ECHEUMBAIONIMX JIOCTHKEHHME IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHMS
00pa3zoBaTeNbHON MPOTPAMMBI;

- METOAMYECKHE MaTepHajbl, ONpPEACISAIOIINe MPOLEAYpbl OLECHUBAHUS 3HAHWH, YMEHMH,
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HAaBbIKOB U (WJIM) OMbITA IEATEIbHOCTH, XapaKTePU3YIOLINX Tanbl ((OPMUPOBAHUS KOMITETEHIIUH.

7.1. IlepedyeHb KOHTPOIUPYEMBIX Pa3/IesIOB AUCLHMILIUHBI C YKa3aHHUEM Pe3yIbTaTOB O0yUeHUs

Ne KonTposmpyembie pa3aeibl Pe3yabTarnl 00yyeHus
n/n AUCHUILINHBI
1-ii pa3nen. UudopMmanuoHHble TEXHOJOTHH AHAJIN3A TaHHBIX
1. | 1.1. OcHoBHBIE onHcaTeIbHbIC 3HaTh:
CTaTHCTHUKH. [TocTpoeHne | — OCHOBHBIE METOJBI aHANW3a JAHHBIX U MOJICIUPOBAHUS
BBIOOPOYHOM byHKIMY | A71s penieHus npodecCHOHaNbHbIX 3a1a4.
pacnpeneneHus YMeTs:
— BBIIENIATh XapaKTepHble OCOOEHHOCTH, COJAEpIKaIUecs B
JTAaHHBIX;
— MPUMCHSTh  OCHOBHBIC  QJITOPUTMBI  CTATHCTUYCCKOM
00pabOTKM MaHHBIX AJIS peUIeHHs] MPAKTUYECKUX 3a7ad U
rpadUUecKOro MpeCTaBICHHs Pe3yIbTAaTOB.
Bnaners:
— KOMITBIOTEPHBIMA METOJIaMH, B TOM YHCJIE METOJIaMHt
MporpaMMUpOBaHus, s  00pabOTKM  JaHHBIX B
poheCCHOHATIPHBIX 3a/1a4aX.
2. | 1.2. IlpoBepka CTaTHUCTUYECKUX | 3HATH:
runores3. JIMCIepCuOHHBIA aHaIN3 | — allTOPUTMBI aHAITN3a JaHHBIX;
— OCHOBBl MPUMEHEHHUS  MAaTeMaTUYECKUX  I1aKETOB
MPUKJIAHBIX TPOTpaMM, HHCTPYMEHTOB OW3HEC-aHAUTUKH
U S3BIKOB  TMPOTPAMMHUPOBAHUS JUIsl  CTaTUCTUYECKOU
00pabOTKM JAaHHBIX U PabOThl C TrpaduKOH, OCHOBHBIMHU
anropuTMamMu  o0pabOTKM JaHHBIX M CIoco0aMHu  UX
BHEITHETO MPECTABICHUS.
YMers:
— UHTEpPHPETUPOBATh PE3YyJIbTaThl, IMOJYYCHHbIE MPH
aHaAJIN3e JTAHHBIX;
— NPUMEHSITh OCHOBHBIE  AJITOPUTMBI  CTAaTUCTUYECKOM
00pabOTKM JAaHHBIX I PEIICHHS MPAKTUYCCKUX 3a7ad U
rpadUyecKOro MpeAcTaBlIeHUs Pe3yIbTaTOB.
Bnagers:
— HaBbIKAM U HHCTPYMEHTOB OH3HEC-aHAIUTUKU W
WCIIOJIb30BAHUS MAaTEMaTHYCCKUX I[MaKeTOB IPHUKIAIHBIX
MPOrpaMM JIJIs aHAJIH3a IaHHBIX.
3. |13 KoppensiunonHslii u | 3HaTh:

PErpECCUOHHBIN aHAIIN3

— MAarTeMaTU4CCKUC MOACIN W MCTOJbI, UCIIOJIB3YCMBbIC JIA
OIIMCaHHuA JaHHBIX,
— AJITOPUTMBI aHAJIN3a JAHHBIX;

— OCHOBBI TPUMEHEHHMS  MATEMATHYECKMX  IaKETOB
MPUKIIAJHBIX MPOTPaMM, UHCTPYMEHTOB OM3HEC-aHATUTHKH
W S3BIKOB  IPOrPAMMHUPOBAHMS  JUII  CTaTHUCTUYECKOU

00pabOTKM JAaHHBIX U PabOTHl C TrpaduKON, OCHOBHBIMHU
anropuTMamMu  oOpabOTKM JaHHBIX H  CIOcO0aMH  HX
BHEIIIHET0 MPE/ICTaBICHUS;

— OCHOBHBIE METOJBI aHAIHW3a JAHHBIX M MOJCITUPOBAHMS
JUIsL pelIeHUs: IpoQecCHOHATIbHBIX 3aj1au.

VYMeTh:
— BBIJCIATH XapaKTepHbIE OCOOSHHOCTH, COJEpKalIuecs B
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JTAHHBIX;
— HUHTEpPHPETHPOBATH PE3YJIbTATHI, IIOJIYYEHHbIE IIpHU
aHaJIN3€ JaHHBIX;

— IPUMEHATh  OCHOBHBIE  AJITOPUTMBI  CTATUCTUYECKOU
00pabOTKM MAaHHBIX JJI PEUICHHS MPAKTUYCCKUX 3a1ad U
rpadUyecKOro npeAcTaBIeHUsl Pe3yIbTaTOB.

Bnagers:

— HaBbIKAMU HCIOJIb30BaHMS MaTEMaTHYECKUX MaKeTOB
NPUKIAAHBIX ~ TPOrpaMM W HMHCTPYMEHTOB  OHW3HEC-
AQHAIUTHUKY JUIS aHAJIN3a TaHHBIX;

— KOMIIBIOTCPHBIMU METOAaMM, B TOM 4YHCJIC MCTOdaMH
OpOrpaMMHpOBaHMsA,  JUII  OOpabOTKM  JaHHBIX B
npodeCCHOHATIPHBIX 3a/1a4aX.

1.4. Busyanu3zanus JaHHbBIX.
OnepaTuBHBII aHATN3 JaAHHBIX

3HaTh:

— OCHOBBI NPUMCHCHHS  MAaTEMaTHYCCKUX  I1aKCTOB
MPUKJIAHBIX TPOTpaMM, HHCTPYMEHTOB OW3HEC-aHAIUTUKH
U S3BIKOB  MPOrPAaMMHUPOBAaHUSA JUISI  CTaTHCTUYCCKOM
00pabOTKM JAaHHBIX M PabOTHl C TpadUKOH, OCHOBHBIMHU
anropuTMamMu  o0paOOTKM JaHHBIX M CIOoco0aMHM  HX
BHEITHETO MPECTABIICHUS.

YMeTh:

— TPUMEHSATH OCHOBHBIE AJNTOPUTMBI CTATUCTUYECKOU
00pabOTKN JAHHBIX I PEIICHHS MPAKTHYECKUX 3a7ad U
rpagu4YeCcKOro MPEACTABICHHS PE3YJIbTATOB.

Bnaners:

— HaBBIKAMH HCITOJIL30BAHMUS MAaTeMaTHYECKUX ITaKETOB
MPUKJIAJHBIX MPOrpaMM U HMHCTPYMEHTOB  Ou3Hec-
AHAJIMTUKYU 171 aHaJN3a JaHHBIX.

1.5. AHanu3 ¥ MpOrHo3upoBaHHe
BPEMEHHBIX PSZIOB

3HATh:

— MaTeMaTH4YeCKHe MOJENIM M METOJbI, MCIIOJb3yeMble IS
OTIMCaHMsI JAaHHBIX;

— QJITOPUTMBI aHAJIN3A JAHHBIX;

— OCHOBBl TIPUMEHEHHS  MaTEMaTHUYECKHX  MaKeTOB
MPUKIIAJHBIX NPOTPaMM, UHCTPYMEHTOB OM3HEC-aHATUTHKH
U S3BIKOB  TNPOTPAaMMHPOBAHUS UL CTaTUCTHYECKOU
00pabOTKM JAaHHBIX U PabOThl C TrpadUKOH, OCHOBHBIMHU
anropuTMamMu  o0pabOTKM JaHHBIX H  Crmoco0aMu  UX
BHEIIIHET 0 MPE/ICTaBICHUS;

— OCHOBHBIE METOJBI aHAIM3a IAHHBIX W MOJICITUPOBAHHS
JUIsL pelIeHus: IpogecCHOHATIbHBIX 3aj1au.

VYMeTh:

— BBIICNATH XapaKTepHble OCOOEHHOCTH, COJAEpIKAIUECS B
IaHHBIX;

— UHTEPHOPETUPOBATH PE3YIbTaThl, IOJNYYEHHBIE IIpU
aHaJan3e JaHHBIX,

- HpI/IMeHSITI) OCHOBHBIC aJ'IFOpI/ITMI)I CTaTI/ICTI/I'-IeCKOI\/’I
00pabOTKM MAaHHBIX ISl PEIICHHs] MPAKTUYECKUX 3a7ad U
rpaUIecKOTO MPEICTABJICHHS PE3yIbTATOB.

Bnanerts:

— HaBBIKAMH HCIIOJIb30BAHHUS MAaTEMaTHYCCKHX IIaKeTOB
HpI/IKJIaI[HbIX nporpaMM JJIA aHalIn3a JaHHBIX,

— KOMIIBIOTEPHBIMM METOJIaMH, B TOM YHUCJIE METOJaMH
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JUisl 00pabOTKHU JaHHBIX B MPO(GECCHOHATBHBIX 3a/1a4aX.

POrpaMMUPOBAaHUSI U HHCTPYMEHTOB OHM3HEC-aHATUTHKH,

6. | 1.6. Heiiponnsie cetu 3HaTh:

OIIMCaHHuA JaHHBIX,

BHCIIHETO IPEACTaBJICHUA.

— MAareéMaTUuidCCKHUC MOACIU W MCTOJbI, UCIIOJIB3YCMBIC JIA

— OCHOBBl MPUMCHEHHS  MATEMaTHYCCKUX  I1aKETOB
MPUKJIAJHBIX HTPOrpaMM, HHCTPYMEHTOB OM3HEC-aHAIUTHUKH
U S3BIKOB  TPOTPAMMHPOBAHUS JUISI  CTaTUCTUYECKOU
00pabOTKH JaHHBIX W PabOThI C TpaduKO, OCHOBHBIMHU
QIrOpuTMaMH  00pabOTKH JaHHBIX UM  CIIOCO0AMHU  HX

YMeTs:

rpadUyecKOro nNpeAcTaBlIeHuUsl Pe3yIbTaTOB.

— NPUMCHATDb OCHOBHBEIC AJIT'OPUTMBI CTAaTHUCTHYCCKOM
06pa60T1<1/1 AAaHHBIX Ui PCHICHUA IMPAKTUYCCKUX 3aJad U

Bnazers:

AHAJIMTUKU JJIA aHaJIN3a JaHHBIX,

MPOrpaMMHUPOBAaHMS, I  00pabOTKM  JTaHHBIX
npodeccroHaNbHBIX 33]a4ax.

— HaBbIKaMHM HCIIOJB30BaHHUA MATCMATUYCCKUX ITaKCTOB
IPUKIAIHBIX Imporpamm n HUHCTPYMCHTOB ousHec-

— KOMIIBIOTCpHBIMU MCTOAaMH, B TOM YHUCIIC MCTOJdaMU

B

7.2. OnucaHue MoOKa3aTeled M KPUTEPUEB OLICHUBAHUSA KOMIIETEHUMH Ha Pa3jIM4HbIX 3Talax HX
(dhopMUpOBaHHUSI, OTIMCAHUE TIKAJT OTICHUBAHUS

O1neHKa «OTJIIMYHOY» «3aUTEHO»

— CUCTEMATHU3UPOBaHHbIE, IITyOOKHE M TOJHBIE 3HAHUS MO BCEM paszeiaM IUCIUIUIMHBI, a
TakKe TI0 OCHOBHBIM BOIIPOCaM, BBIXOSIIUM 32 TIPeeNbl y4eOHOM MporpamMmBbl;

—TOYHOE UCIOJIb30BAaHNWE HAYYHOW TEPMUHOJIOTUHU, CUCTEMATUYECKH TPAMOTHOE M JIOTHYECKU
MIPaBWJIBHOE U3JI0KEHHE OTBETA Ha BOIPOCHI;

— 0e3ymnpedHoe BiIaJICHHEe UHCTPYMEHTapHeM YYeOHOU AUCIUIUIMHBI, yMEeHHE ero 3()PEeKTUBHO
WCIIO0JIb30BaTh B MOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

— BBIpaXXEHHAasi CIIOCOOHOCTh CaMOCTOSITENHHO M TBOPYECKH pPEIIaTh CIOKHBIE MPOOJIEeMbI U
HECTaHJIapTHBIC CUTYAIUU;

—IIOJIHOE U TJTyOOKO€ YCBOEHHE OCHOBHOM U JIOMOJHUTEIBLHOM JTUTEpaTyphl, PEKOMEHJOBAaHHOMN
paboueii mporpaMMoii Mo AUCLUUILIINHE;

—YMEHHE OPUEHTHUPOBATHCS B TEOPHSIX, KOHIIETITUAX M HANPABJICHUSIX JUCIUIUIMHBI U J1aBaTh
UM KPUTHYECKYIO OLIEHKY, UCIIOb3Ysl HAyUYHbIE JOCTUKEHUSI IPYTUX TUCIHUIUINH;

—TBOpYECKasl CaMOCTOsITeNIbHAass pabdoTa Ha MPAKTHUYECKUX/CEMHHAPCKUX/Tab0paTOPHBIX
3aHATHUSAX, AKTUBHOE y4acTHE B TPYIIOBBIX OOCYKJICHUSX, BEICOKUH YPOBEHb KYJIbTYpPHl UCTIOJTHEHHS
3aJaHuM;

—BBICOKHI YPOBEHb COPMHUPOBAHHOCTU 3asABICHHBIX B paboueil mporpaMMe pe3yiabTaToB
oOyJeHwus.

O1eHKa «XOpOIIOY» «3a4TEHO»

— I0CTaTOYHO TOJIHbIE ¥ CUCTEMAaTU3UPOBAHHBIE 3HAHUSI 110 TUCLIUIUIMHE;

—yYMEHHE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSAX, KOHIENIUAX U HAIPABICHUSX JUCLUILUINHBI
U aBaTh UM KPUTHYECKYIO OLIEHKY;




— HUCIIOJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, JIMHTBUCTUYCCKH W JIOTUYCCKU [IPABUJIBHOC
M3JI0KCHHUE OTBETA Ha BOIIPOCHI, YMEHHE JeJIaTh 000CHOBAHHBIC BHIBO/IBI;

— BJIAAICHUC HMHCTPYMCHTAPUCM I10 JHUCHUINIMHC, YMCHHUC €0 HCIIOJIb30BATh B IOCTAHOBKC U
PELICHNU HAYYHBIX U PO(ECCHOHATBHBIX 33/1a4;

—YCBOCHHE OCHOBHOW UM JIOTIOJHHUTEILHON JIUTEPATyphl, PEKOMECHIOBAHHOW paboueit
[IPOrpaMMOM 1O JUCLUIIIINHE;

— caMoCTOsITeNbHAsE padoTa Ha MPAKTUYECKUX 3aHATHSX, y4aCTHE B TPYIIIOBBIX OOCYXKICHUSX,
BBICOKHI YPOBEHb KYJbTYPbI UCTIOJHEHUS 3aIaHH;

—CpenHHil ypOBEeHb CPOPMHUPOBAHHOCTH 3asBICHHBIX B pabodell mporpamme pe3yibTaToB
o0OydeHusl.

O1cHKA «yIOBICTBOPUTCIIHEHOY «3aUTCHOY

— IOCTAaTOYHBIH MUHUMAIbLHBIN 00bEM 3HAHUH 10 TUCIIAILINHE;

—YCBOEHHE OCHOBHOM JINTEPATypPhl, PEKOMEHI0BAHHOU paboueil mporpamMmmoii;

—YMEHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIENUUSAX U HAMNPAaBICHUSX IO
JUCLUIUIMHE U JaBaTh UM OLICHKY;

— HCNOJIb30BAHUE HAYYHOW TEPMUHOJOTUH, CTHIIMCTUYECKOE U JIOTUYECKOE U3JI0)KEHUE OTBETA
Ha BOMPOCHI, YMEHUE JIeJIaTh BHIBOABI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIaJICHUE UHCTPYMEHTAapUeM Y4eOHOI NUCHUIUIMHBI, YMEHHE €ro MCHOJIb30BaTh B PEIICHUU
THUIIOBBIX 3a/1a4;

—yYMEHUE T0JI PYKOBOJACTBOM MPENOAABATEN PEIIATh CTAaHAAPTHBIE 3a/1a4u;

—paboTa 1MOJ PYKOBOJCTBOM IIPENOJABATENII HAa TMPAKTUYECKUX 3aHITHIX, JOMYCTUMBIN
YPOBEHb KYJIbTYPbI UCIIOTHEHUS 33 IaHUN

— IOCTATOYHBI MUHHUMAIIbHBII ypOBEHb C(OPMHUPOBAHHOCTU 3asABIEHHBIX B paboueii
MporpaMMe pe3yiabTaToOB O0yUEeHHSI.

Ol1leHKa «HEYJIOBJIETBOPUTEIBHOY» «HE 3aYTEHO»

— (¢parMeHTapHble 3HAHUS 110 TUCIUILIINHE;

—O0TKa3 OT OTBeTa (BBINOJIHEHUS MUCbMEHHON paboThl);

—3HaHHME OTJEJIbHBIX HCTOYHUKOB, PEKOMEH/IOBAHHBIX pabodel MporpaMMoii Mo JUCLHUIUINHE;

— HEeyMEHHE UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJTM4re rpyobIX OIIMOOK;

— HU3KUH YpOBEHb KYJIbTYpPbl HCIIOJIHEHUS 33/1aHUl;

— HU3KUH YpOBEHb C(OPMHPOBAHHOCTU 3asBJICHHBIX B pabouell mporpaMme pe3ynbTaToB
oOy4eHwus.

1.2.2.

IITxana oneHuBaHUA

KonuuecTBO npaBHIIbHBIX
N Onenka
OTBETOB, %

1o 50 «HEYIOBJIETBOPUTEIBHOY, «HE 3aYTEHO»
ot 51 go 65 «YJOBJIETBOPUTEIBHO», «3aYTEHO
ot 66 1o 85 «XOpOILIOY, «3aUTEHO»

ot 86 «OTIUIHOY, «3aUTCHO)

7.3. TunoBble KOHTPOJIBHBIE 3aJaHUs UM UHBIE MaTepHalibl TEKYyIIeH aTTecTallk, HeOOXOJUMBbIe IS
OLICHKM 3HAHWM, yMEHUl M HaBBIKOB W (WJIM) ONbITa JEATEIbHOCTH, XapaKTepU3YIOUIUX 3Tarbl
(dbopMHUpOBaHUS Pe3yabTaTOB 00yUEHUS U 00ECIEUNBAIONINX JOCTI)KEHUE TUNIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUS 00Pa30BaTEILHON IPOTrPaAMMBI
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3ananne x TeMe «OCHOBHBIE ONUCATEIbHBIE CTATUCTUKI

BbruucauTh 10 MCXOTHBIM JAHHBIM Xi AJI1 HEKOTOPOM BEIMYMHBI X OCHOBHBIE ONMCATEIbHBIE
CTaTUCTHUKHU:

a) cpeHee 3HAUCHUE;

0) nucnepcuro, cpeHee KBaApaTUUHOE OTKIIOHEHUE, pa3Max BbIOOPKH, Cpe/iHee OTKIIOHEHUE, MOAYJIb,
MEpy TOYHOCTH, BEpOSITHOE OTKJIOHEHHWE, Mepy HU3MEHYMBOCTH (Ko3(dduumeHT Bapuanum),
CTaHJApTHYIO OLIMOKY CpeHEro;

r) K03(pPHULIHEHTH ACHMMETPHH U IKCIIECCa;

1) MEIMaHy U MOAY.

Hcxonabie qaHHbBIC MPECTABICHBI 10 BapuaHTaM B ¢aiiie *.Csv.

3aganue k TeMe «KoppenssLnOHHBIN U pErpeCCUOHHBIN aHATIU3»

[lo W3BECTHBIM 3HAUEHMSIM JBYX CIy4alHBIX BelIMYMH X U Y BBIUUCIUTH KO3(duuueHt
KOppEJSUK, OLUEHUTh 3HAYMMOCTh KO3()(UIIMEHTa KOppENAluH, MOCTPOUTh YPaBHEHHE PErpeccuu
Yy =ao + aiX, OLIEHUTh YPOBEHb 3HAYMMOCTH YPABHEHUS PETPECCHMM M 3HAYUMOCTh KOA(P(PHUIHEHTOB
YpaBHEHHUSI PETPECCUM.

VcxonHble faHHbIE IPECTABICHbI 10 BApHaHTaM B (aiiie *.csv.

TecToBbIC 3a7aHNA

1. Jlaiite ompezneneHuss TEPMHUHOB, HCHOJB3YEMbIX MNpHU pPAOOTe C HEHPOHHBIMU CETSIMH
(ycTaHOBHUTE COOTBETCTBHUE)

- Becb maracer mpoien yepe3 HEMPOHHYIO CETh B MPSIMOM U OOpPaTHOM HAIPaBICHUU OJUH
pas;

- Pa3buenue naracera Ha MMakeThl;

- Uncno GaTdyeid, HECOOXOAMMBIX JIJIsl 3aBEPIIICHUS OJTHOM JITOXH.

BapwuaHnTb! 0TBETOB:
- Oary;

- UTepanys;

- DI10Xa.

2. JIns1 IpoBEpKU BBHIIOJIHEHUS YCIOBUS C(hepHUUHOCTH HCIIONB3YETCS:
- TectT Moyunu;

- TecT JI'ArocTuHo;

- rect Xapke-bepa;

- Tect Jlunmnuedopca,

- TecT AHnepcoHa-/lapnunra;

- rect llanmupo-Yunka;

- tecT KomMoroposa-CMUpHOBA;

- 11000# U3 NMepeyrCIeHHbIX.

3. Kakue meroibl B pandas mo3BoJisitoT BEIYHCIUTD:
CTaHJapTHOE OTKJIOHEHHE,

K03 (HUIIMEHT aCUMMETPHH,

TMCTIEPCHIO;

K02 (HUILIUEHT KCIlecca;

UTOTOBYIO ONMCATENBHYIO CTaTHCTHKY;,

cpeaHee 3HaueHUe;

MenuaHy?

BapuaHTbl OTBETOB:
- skew();
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-var();

- describe();
- kurt();

- std();

- mean();

- median().

4. Kakue ycnoBus JOJKHBI BBIIOIHATHCS IIPU IPOBEACHUN JUCIIEPCUOHHOIO aHaiu3a?
- HE3aBUCUMOCTb;

- HOPMaJILHOE PACIPECIIEHUE OCTaTKOB;

- OJHOPOJHOCTH JIUCIIEPCUMU.

5. JlucniepCHOHHBIN aHAIHU3 C TIOBTOPEHUSMH HCIIONIB3YETCs, KOTa:

- TeHepaJIbHasi COBOKYITHOCTh TECTHPYETCS B pa3HbIe MOMEHTHI BPEMEHH;
- TeHEepaJIbHAsi COBOKYITHOCTb TECTUPYETCSI IIPU Pa3HBIX YCIOBUSIX;

- B 000UX MEPEUNCICHHBIX CIy4asaX.

6. Eciiu mpoBOIUTH aHAJIOTHIO C M3BECTHBIMH CTPYKTYpaMH JaHHBIX, TO CTPYKTYphI Series u
DataFrame B Pandas Mo:kHO CpaBHHTB C

- Ta0JIHIIeH PEIAIMOHHBIX 0a3 JTaHHBIX;

- JBYXMEpPHBIM MAacCHBOM, BKIIOYAIOUIUM MOMEHT BpeMeHH t U 3HaueHue HEKOTOPOTo
[IOKa3aTeJs;

- TpEXMEPHBIM MaCCHBOM,;

- OZTHOMEPHBIM MaCCHBOM.

7. 1151 npOBEpKU HOPMAIBHOCTH PACHPEACIICHHS HCIIOIb3YETCS:
- TecT Moyunu;

- rect [{'AroctuHo;

- rect Xapke-bepa;

- rect Jlumuedopca;

- recT AHzepcoHa-JlapnuHra;

- tect lanupo-Yunka;

- recT Konmmoroposa-CMupHOBa;

- M00OO0M U3 NMEePEUNCIICHHBIX.

8. HazoBuTe Mozeu BpeMEHHBIX PSAIOB

- ABTOpErpeccuOHHasi MOJEIb;

- Mozenb CKOIB3SIIETO CPETHETO;

- Mopenp aBTOpErpeccum — CKOJIB3SILErO CPETHETO,

- UHTerpupoBanHas Mo/I€b aBTOPETPECCUH — CKOJIB3SIEr0 CPETHETO;

- Ce30HHOE aBTOPErPECCUOHHOE MHTETPUPOBAHHOE CKOJIB3SIILIEE CPEHEE;
- Mopens, BKIIIOYaroIias BHEITHUE UIIM SK30T'€HHbIE (DAKTOPBHI.

BapwnaHnTs! 0TBETOB:
- AR-Mozens;

- ARIMA;

- MA-Moz€ens;

- SARIMA;

- ARMA;

- SARIMAX.

9. HazoBuTEe ONTUMH3ATOPHI, MPUMEHSIONIUECS B HEHPOHHBIX CETIX
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- CToxacTU4ecKuid rpaJueHTHBINA CITYCK;

- OnNTUMU3AaTOP UMITYJIBCA;

- CpenHeKkBaipaTUYHOE PACIPOCTPAHEHHUE;
- AnanTuBHAasg OleHKAa MOMEHTA.

BapuaHTbl 0TBETOB:
- Adam;

- Momentum;

- SGD;

- RMSProp.

10. HazoBuTe QyHKIIMM aKTUBAIMH, TPUMEHSIOIINECS B HEHPOHHBIX CETAX

- OyHKIMs, KOTOpasi obecleunBaeT 3HaYeHUsl BCEX BBIXOJIHBIX y3710B 0T 0 10 1, a cymma Bcex
3HA4YECHMI BBIXOJHBIX Y3JIOB BCErJa paBHa l;

- OyHKLUA, KOTOpask MPUBOJUT JH000E pealibHOE 3HaUeHHUE K Juana3oHy 3HadeHuii ot 0 1o 1

BapI/IaHTbI OTBETOB.
- Momentum;

- Softmax;

- Sigmoid,;

- Adam.

7.4. TeopeTuueckre BONPOCH U NPAKTUYECKUE 3aaHUs AJIs IPOBEACHUS IPOMEXYTOUHOM aTTeCTaluu
o0ydJaromuxcs, He0OOXOAUMBIC ISl OIICHKH 3HAHWH, YMEHHUI M HaBBIKOB M (MJIN) OIBITA JESITEIHHOCTH,
XapaKTepU3YIOIUX 3Talbl (OPMHUPOBAHUS PE3YIbTATOB OOYyUEHMsI U 0OECHEUMBAIOIIUX JOCTHIKEHHUE
IUTAaHUPYEMBIX PE3YJIbTaTOB OCBOEHHS 00pa30BaTEIbHON MPOrpaMMBbI

7.4.1. TeopeTHyeckue BONPOCHI 1Jisl IPOBeEAEHUSI IPOMEKYTOUHOM aTTecTAMU 00y4arouXcs

1. IloHsATHE TUCKPETHOW M HENPEpPhIBHOM CIyyailHON BEJIMYMHBI, 3aKOHBI paclpeseieHus, ux
rpaduueckoe n3zoOpaxkeHue. YncaoBble XapaKTEPUCTUKH JAMCKPETHBIX W HEMPEPBIBHBIX CIIy4alHBIX
BEIIMYUH, MAaTEMaTU4YECKOE  OXUIAHUE, JUCIEpPCUsA, CPEIAHEKBAIPAaTUYECKOE  OTKIIOHEHUE.
HopMmanbHblii 3aK0H pacripeiesieHus], €ro napaMmeTpsl U rpadpudeckoe n300paxeHue.

2. BoibopouHas ¢QyHKIus pacnpeneneHus. Bwibopounbsie XapakrtepucTuku. OmnpeneneHue
OCHOBHBIX CTATHCTHYECKUX XapaKTEPUCTHK. BBIUKMCIEHNE OCHOBHBIX OIMCATEIbHBIX CTaTUCTHK C
MIOMOILIBIO AJIEKTPOHHBIX TaOJIMIl, THCTPYMEHTOB OU3HEC-aHAIUTUKHU U SI3BIKOB IPOTPAMMHUPOBAHMUS.

3. IlpoBepka CTaTUCTMUYECKUX THUIOTE3. AHaIW3 OJHOM BBIOOPKH. AHAINW3 OJHOPOAHOCTH
BbIOOpKHU. [TocTpoeHne 10BepUTEIbHBIX HHTEPBAIOB JIJIsl CPEJTHETO.

4. Tloctpoenue BbBIOOpOUHON (QyHKIMH pacrpeneneHus. [IpoBepka COOTBETCTBHS
TeopeTudeckoMy pacnpenenenuto. Pacnpenenenune Xu-kBagpar. Pacnpenenenne CThroeHTA.
Hcnons3oBanue kpurepus corinacus Xu-KBaapar.

5. Anamm3 naByx BbIOOpPOK. BrisBieHHEe ngocTOBepHOCTH paznuumid. [lapamerpuueckue
kputepun (t-kpurepuii Crtbronenta). Kpurepuit ®umepa. Henmapamerpuueckue kputepun Xu-
KBaJpar.

6. IloHATHE 3aBUCHMMBIX M HE3aBUCHUMBIX CIIyYalHBIX BEIMYMH. KOppensuuoOHHBIA aHaus3.
Koaddumnment koppensuun. Koppensuronnas marpuna.

7. Perpeccuonnslii ananus. JIunelHas perpeccus. MHOXECTBEHHAs1 PErPECCHUs.

8. 3amaun mcciaenoBaHusl BPEMEHHBIX PsAIOB. JleKOMIO3UIKS OJHOMEPHOIO BPEMEHHOIO psija
Ha aJIMTUBHBIE COCTABIISIOLINE.

9. CranMoHapHOCTh CIIy4alHOTo Mpolecca U MOPoKIEHHOIO UM BPEMEHHOTO Psia.

10. CraTuctruyeckue MOJEIU OJHOMEPHBIX BPEMEHHBIX PSJIOB.

13



11. Het#ipoHbl U HCKYyCCTBEHHBIE HEHpOHHBIC ceTh. KoMOMHHMpOBaHHWE BXOJIHBIX CHUTHAJIOB.
@yHKIUA aKTUBALUU JIEMEHTA.

12. Knaccudukaius HeHPOHHBIX CETEH.

13. ApxuTektypbl HEHpOHHBIX ceTed. Tumbl MHOTOCHONHBIX HelpoHHBIX ceredl. Cetn ¢
OOpaTHBIMU CBSI3SIMH.

14. Ognocnoitnas HelipoHHas cetb. OOyueHue HeWPOHHOU ceTH. MeTo ] TPalueHTHOTO CITycKa
B MMPOCTPAHCTBE BECOBBIX K03 duiimenton. [IpaBuio o6yuenus Yuupoy-Xodda. Anroputm o0ydeHus
OJIHOCJIOMHON HEHPOHHOM CETH.

15. MHorocnoiiHas HeWpoHHAsE ceTh. AJTOPUTM OOpPAaTHOTO PACHPOCTPAHEHUS OIIUOKH.
Anroput™ oOy4eHUss MHOTOCJIOMHON HEMPOHHOMN CETH.

16. 3amaun kinaccupuUKaUK, PErpecCHOHHBIE MOAETH U MPOTHO3UPOBAHUE BPEMEHHBIX PSIOB
Ha OCHOBE HEHPOHHBIX CETEH.

7.4.2. IlpakTHYeCKHUe 32IaHNS VI POBEIeHUsI MPOMEKYTOYHOM aTTeCTAIUHN 00yYAKOIIUXCS

1. UcxonHble naHHBIC PEACTABISAIOT 3HAYEHUsI HEKOTOPOTO MOKa3aTeslsi B MOMEHThI BpEMEHU
1, o, t3

JUTsE 0OOBEKTOB C HOMEpaMH, yKa3aHHBIMH B cToJIone "NO".

BoBINOMHUTE UCTIEPCHOHHBIM aHAIN3 C MOBTOPHBIMHU HM3MEPEHUSMH, HCHOJb3yS (DYHKIIHIO
AnovaRM (from statsmodels.stats.anova import AnovaRM). [lns mpeoOpa3oBaHus JaHHBIX
ucrosb30Bath Metoa Melt(). B kauecTBe oTBeTa BBECTH MOJYYCHHOE 3HAYCHHE F-CTATHCTHKH.

Hcxonubie qanHble MpeCTaBICHBI 10 BapUaHTaM B (aiiie *.CsV.

2. [To ucxXoHBIM JJAHHBIM JIJIsl BPEMEHHOTO Psijia ONpEACIUTe 3HAUSHHsI TTapaMeTpOB Mpolecca
ARMA(1,1)

Xe=ox X-1+HertPre-1

Hcxonnple qaHHbIe IPEACTaBICHBI 110 BapuaHTaM B (aiise *.csv.

7.5. Meroaudeckue MaTepHallbl, ONPEAEIAIOIINE IPOLEeyphl OLICHUBAHUS 3HAHUW, YMEHHM, HABBIKOB
U (MIM) OMBITA AEATENBHOCTH, XapaKTepU3YIOIIMX 3Tanbl (OPMUPOBAHUS PE3YJIbTATOB OOyUEHHS U
00ecneunBaoIIKX JOCTHKEHNE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI 00pa30BaTEIbHON IPOrpaMMBbI

Ne

w/n Kontposnpyembie pa3ienbl IMCHUILIHHBI HanmeHOBaHMe OLIECHOYHOIO CPeCTBA
1-ii pa3nen. UndopmanmonHble TEXHOJOTHN AHAJIHN3A TAHHBIX
1 | 1.1. OcHOBHBIE OIIUCATENBLHBIE CTATUCTUKH. [IpakTuueckue 3agaHus
[Toctpoenue BbIOOPOUHON (HYHKIIUU
pacnpeneneHus

2 | 1.2. [TlpoBepka CTaTUCTHYECKWX runote3. | [I[pakTudeckue 3a1aHus; TECTHI
JucriepCuOHHBIN aHAIIN3

w

1.3, KoppesiioHHBIH 1 perpeccnoHHbIN aHam3 | [IpakTudeckue 3a1anus

4 | 1.4, Buzyanuzanuus JaHHBIX. [IpakTuueckue 3agaHus
OnepaTuBHBIA aHAIN3 JAHHBIX

5 | 1.5. AHanu3 u nOpOrHO3MpOBaHME BpPEMEHHBIX | [IpakTHueckue 3a1aHusl; TECTHI
psI0B

6 | 1.6. Heitiponnsle cetH [TpakTHueckue 3a1aHus
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8. IlepeyeHb OCHOBHOW M [IONMOJHUTEJbLHOH JIHUTEPATYPBHI,

AUCHHUIIIMHBI

HEO00X0MMMOHM [JIT OCBOCHHUS

Ne
n/n

ABTOp, HA3BaHHMe, MeCTO U3AHUS,
H3/1aTeJbCTBO, IO/l U3/1aHUs YUeOHOU B y4eOHOo-
METOAMYECKOH JJUTEPATYPbI

Ccblika Ha 3x3emiuisap B IBC /
KoJin4ecTBO dKk3eMIuisipoB B HTh

OcHOBHasi JIuTepaTypa

Bacunwes, E. II. HMutemnexryanabHbld aHalu3
JAHHBIX B TEXHOJOTUSX TIPUHATUS PEIICHUIA:
yueObnoe mocobme / E. II. BacumeeB, B. U.
Openikos. — Psi3anb: Psizanckuit
rocy/1apCTBEHHBIN paauoOTEeXHUYECKUI
yauBepcureT, 2023. — 180 c.

https://www.iprbookshop.ru/134854.html

BBenenue B mporpaMMHBIE CHUCTEMBI M HX
paspabotky: yuebnoe mocodue / C. B. Hazapos,
C. H. benoycosa, 1. A. becconosa [u ap.]. — 4-¢
u3n. —  MockBa:  HTepHET-YHUBEPCUTET
Nudopmannonnsix Texnonoruit (MHTYUT), A
ITu Ap Menua, 2024. — 649 c.

https://www.iprbookshop.ru/133933.html

bakmanos, E. A. MaremMaruueckas CTaTHCTUKA:
yaeOHoe mocooue / E. A. baknmanos, A. A.
beictpoB. — HoBocubupck: HoBocubOupckuii
roCyJapCTBEHHBIN yHUBepcutet, 2023. — 267 C.

https://www.iprbookshop.ru/142611.html

bapckuii, A. b. BBenenue B HelpoHHBIE cETH:
yuebHoe nmocobue / A. b. bapckuii. — 4-e uzn. —
Mocksa: WNHTepHeT-YHuBEpCUTET
Nudopmannonnsix Texnonoruit (MHTYUT), Al
ITu Ap Menma, 2024, — 357 C.

https://www.iprbookshop.ru/133929.html

JlomoJHMTEIBLHAA JIUTE

paTypa

AdanacbeB, B. H. Ananu3 BpeMeHHBIX PAJI0B U
nporrosupoBanue: yueOHuk / B. H. Adanackes.
— Caparos: Aii ITu Ap Meaua, 2020. — 310 c.

https://www.iprbookshop.ru/90196.html

Bakynenko, C. A. Heiliponnsie cetu: ydeOHOE
nocobue / C. A. Bakynenko, A. A. XKuxapepa. —
Cankr-IlerepOypr: Cankr-IlerepOyprekuit
rOCYJapCTBEHHbIN YHUBEPCUTET MPOMBIIIJICHHBIX
TEXHOJOTHH 1 au3aiiHa, 2019. — 110 c.

https://www.iprbookshop.ru/102447.html

9.

Ilepeuennb

pecypcoB

H006X0):[I/IM]>IX AJIA 0CBOCHUSA NUCHHUITJIMHBI

HHG(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOM

cetn  «MHTEpHET,

HanmenoBanmue pecypca cetu «MHTEepHET»

DJIEKTPOHHBIH aJipec pecypca

OBbC m3parenpcTBa «JIanby»

https://e.lanbook.com/

9BC u3ngarensctBa «IPRSmart»

https://www.iprbookshop.ru/

O6pazoBarenbHas maatgopma «FOpaiiT»

https://urait.ru/

Hayunas snektponnas 6ubanoreka eLIBRARY.RU

https://www.elibrary.ru/defaultx.asp

CaitT cripaBOYHOM MPaBOBOM cUCTEMBI «KOHCYIbTaHT
[Limrocy»

https://www.consultant.ru

EnunHplii  »neKTpoHHBIH pecypc  yuyeOHO-METOIUYECcKOi

nutepatypsl CIT6I'ACY

www.spbgasu.ru

Cucrema nucranimonnoro ooyuenusi CIIGIACY Moodle

https://moodle.spbgasu.ru/
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https://www.iprbookshop.ru/134854.html
https://www.iprbookshop.ru/133933.html
https://www.iprbookshop.ru/142611.html
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https://www.iprbookshop.ru/90196.html
https://www.iprbookshop.ru/102447.html
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://urait.ru/
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http://www.spbgasu.ru/

Ilepeyenb npogecCHOHATBHBIX 023 TAHHBIX, HEO0OXOAUMBIX IJIS OCBOCHU S JUCIUIJIMHBI

PedeparuBnas 0a3za JaHHBIX 10 YHCTOM M IpHKIamHOM | https://zbmath.org/
Matematrke ZbMATH

Omnnaiti-coobmectBo mo Data Science um mamuaaOMY | https://www.kaggle.com/
obyuenuto Kaggle

10. MeToanuyecKue YKa3aHus AJs oﬁyqammnxca 0 OCBOCHHIO JTUCHMIIIIMHBI

[IporpaMMoOll JMCUMIUIMHBI IHPEAYCMOTPEHO IPAKTHYECKUX 3aHATHH, MPEAIIOIArarlnux
3aKpeIuIeHue HM3Yy4eHHOro Marepuaiga ¥ (opMHpOBaHHE y OOYy4aroIMXCsl HEOOXOIUMBIX 3HaHU,
yMEHUH " HaBbIKOB. Kpome TOro, BaKHEHIIMM JTallOM M3Y4YECHHs AUCLUIUIMHBI SABIISIETCS
caMmocTosiTeNbHas paboTa OOyyaromMXCsl € MCIOJBb30BAaHHMEM BCEX CPEACTB M BO3MOXKHOCTEH
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

B 00beM camocTosATEIbHOM paboThI 110 TUCHUIUIMHE BKIIOYAETCS Clelyollee:

- M3y4YEHUE TEOPETUYECKHUX BOIIPOCOB 10 BCEM TEMAaM JIHUCLUILINHBL;

- IIOATOTOBKA K IPAKTUYECKUM 3aHATHUAM;

- IIOATOTOBKA K TEKYILEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

- IIOATOTOBKA K 3a4eTy.

3a70roM  yCHEIIHOTO OCBOGHHUS JUCIMIUIMHBI  SIBIISIETCS  00s3aTeNbHOE  TOCEIIEHHE
IIPAKTUYECKUX 3aHATUH, TaK KakK MpPOIycK OJIHOro (teM Oojiee, HECKOJbKUX) 3aHATUH MOXKET
OCJIO)KHUTb OCBOCHME pa3ziesioB Kypca. Ha mpakTHdeckux 3aHATHAX MaTepHall 3aKpeIuIsieTcs IpU
BBIIIOJTHEHUH NTPAKTUYECKUX 3aaHUM.

[Ipuctynas K M3y4yeHUIO NUCUUIUIMHBI, HEOOXOAMMO B IEPBYIO OYEPEIb O3HAKOMHUTBHCS C
cogepxanuem PIIJ[, a Takke METONMYECKMMH YKa3aHMAMM II0 OPraHU3allUd CaMOCTOSTENbHOU
paboTHLI.

IIpy NOArOTOBKE K MPAKTUYECKUM 3aHATHUAM M B pPaMKax CaMOCTOSATENBbHOM paboThl MO
M3Y4YEHUIO TUCHUILUIMHBI 00yJaromumMcs He00X0IuMO:

- IIPU CaMOCTOATEIILHOM U3YYEHUU TEOPETUYECKON TEMBI CIEIaTh KOHCIIEKT, UCIIOIb3Ys
pekomenioBanHbie B PITJ] ncrounukuy;

- BBIIIOJIHUTH IIPAKTUYECKUE 3a[JaHUs B paMKaX U3y4aeMOH TEMBI,

- OTBETUTbH HAa KOHTPOJIbHBIE BOIIPOCHI 10 TeMe, UCTIob3ys Marepuaisl OC;

- MOJITOTOBUTHCS K MPOBEPOYHOI paboTe, MpeayCMOTPEHHON B KOHTPOJIBbHBIX TOUKAX;

- MTOATOTOBUTHCS K MPOMEKYTOYHON aTTECTALIUN.

HTorom n3yueHus QUCLMILIMHBI ABIIAETCS 3a4eT. 3a4eT NMPOBOAUTCS MO pacnucanuo. Popma
MIPOBEJICHUS] 3aHSTHUS MOXET ObITh YCTHas, NMHUCbMEHHAs U B 3JIEKTpOHHOM Bujae. CTyIeHThl, He
MPOLLIEAIINE aTTECTALMIO, JOJKHBI IUKBUAUPOBATE 3a10JKEHHOCTh B YCTAHOBIICHHOM IOPSIJIKE.

11. TlepeyeHr WHGOPMALMOHHBIX TEXHOJOIHH, MCHOJAb3YeMbIX MNPH OCYILIECTBJICHUH
0o0pa30BaTe/IbHOIO NMpoLecca Mo JUCHHUIIMHE, BKJIKYAs NepedyeHb NPOrpaMMHOIo odecredyeHus
U HUH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. IlpoBeneHne NpPaKTUYECKUX 3aHATHM C HCHOJB30BAHMEM IIPE3EHTALMOHHOIO Marepuaia
(mpuMeHeHNe MYJTbTUMETUHHBIX TEXHOIOTUH);

2. W3ydyeHwe OTHENBHBIX TEM C HCIIOJIb30BAHHEM CHUCTEMBI JHUCTAHIMOHHOTO OO0yYCHUS
Moodle;

3. PabGota ¢ pecypcamu uH(OpMaAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «MHTepHeT» (mpu
HEOOXOIUMOCTH ):

- 3JIEKTPOHHBIMH OUOJIMOTEUYHBIMU CUCTEMAMHU;

-COBPEMEHHBIMU TPOGECCHOHATBHBIMUA 0a3aMU JaHHBIX (B TOM 4YHCIIE MEXKIYHAPOIHBIMH
pedepaTuBHBIMU Oa3aMu TaHHBIX HAYYHBIX W3/IaHHN );

- UH(OPMAIIMOHHO-TIPABOBBIMU CHCTEMAaMU;

- HHBIMH HMH(DOPMAIMOHHO-CIIPABOYHBIMH CHUCTEMaMH U pecypcaMu HH(OPMAIMOHHO-
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TEJIEKOMMYHUKAIIMOHHOW ceTu « HTepHeT»;

4. Pabora ¢ pecypcaMu JIOKaJILHOU CeTH OopraHu3anuu (Ipu He0OXOUMOCTH ):
-uH(GOPMAITMOHHO-TIPaBOBEIMH cucTeMaMu KoHcynbTaHT 1 ["apaHT;

- tH(OpMAIIMOHHO-TIPaBOBOM 0a30ii TaHHBIX «KomeKcy;

5. CranmapTHOE MPOrpaMMHOE 00€CTIeUeHHE MTePCOHAITBHOTO KOMITBIOTEPA.

12. Onucanue MaTepUHAILHO-TEXHHYECKOMH

0a3bl, HeoO0XOAMMOIl Isi OCYIIEeCTBJICHUSA

06p330BaTeJILHOF0 nmpouecca nmo IMCIHUuIlJINHE

VYyeOHass aynuTopus IS TPOBEICHUS 3aHATHN
JIEKIIMOHHOTO THMA, 3aHATHI CEMHUHApPCKOr0 THIIA,

KYpPCOBOTO MIPOEKTUPOBAHUS (BBITIOJIHEHUS
KYpPCOBBIX paboT), TPYNIOBBIX M MHIUBUAYATbHBIX
KOHCYJIbTAIUH, TEKYLIEro KOHTPOJIA u

MMPOMEKYTOUYHOM aTTECTALUH

KommuiekT MyibTUMETMIHHOTO 000pYyA0BaHUS
(TIepcoHaIbHBINM KOMITBIOTEP C JIOCTYIIOM K CETH
«HTepHETY M 0OecIeueHuEeM JJOCTyIa K
INEKTPOHHOU HH(POPMAITMOHHO-00Pa30BATEILHOM
Cpezie OpraHu3alu, MyJIbTUMEIUIHHBIN TPOEKTOP,
9KpaH, ayIMOCUCTEMA); TOCKa MapKepHas Oeast
sMmaseBas. KomriekT yueOHol MeOenu.

VYyeOHast ayauTopus (KOMIBbIOTEPHBIN Ki1acc) JUis
IIPOBE/ICHUS MPAKTUUECKUX 3aHATHH, KypCOBOIO
MPOEKTUPOBAHMUS (BBITIOJHEHUS KYPCOBBIX padoT),
IPYIIOBBIX U UHIUBUAYAIBHBIX KOHCY/IbTALU,
TEKYIEro KOHTPOJIS ¥ POMEKYTOUHON aTTecTalluu

Paboune mecra c¢ IIK (crom KOMIBIOTEpHBIH,
CHCTEMHBIH OJIOK, MOHHTOp, KJIaBHATypa, MBIIIb) C
noctynoM Kk cetn «HTEepHET» M obecrieueHnem
JOCTyna K  DJIGKTPOHHOW  HMH(pOPMAIIMOHHO-
o0OpazoBarenbHON cpene OpraHu3aluu u
JIEKTPOHHBIM OUOJIMOTEYHBIM CHCTEMaM.

[Tomenmenus CaMOCTOSITENIbHOM ~ pabOoThI

oOyuaromuxcst

JJIA

Pa6ouue mecra ¢ 1K (cTOa KOMIBIOTEPHBIH,
CHCTEMHBIN OJIOK, MOHUTOP, KJIAaBUATYPa, MBIIIIb) C
JOCTYNIOM K ceTH «MHTepHeT» 1 obecreueHneM
JI0CTyNAa K 3JEKTPOHHOM HH(pOpMaIIMOHHO-
00pa3oBaTenbHON Cpe/ie OpraHu3aluu 1
JIEKTPOHHBIM OHUOJIMOTEYHBIM CUCTEMAM.

Jns uaBanmuaoB u jun ¢ OB3 olecrnieunBaroTcsl CrHelUaNbHbIE YCIOBUS JUISL HOJY4YEHUs
o0Opa30BaHMs B COOTBETCTBUHU C TPEOOBaHUSIMH HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB.
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[Tpunoxenue 1
METOAUYECKHUE YKA3ZAHUSA JJIs1 OBYUAIOLIUXCS

1. Mertoanyeckue ykazaHusi JUIsi 00y4aromerocs o 0CBOCHMIO M CHUIIMHbI

Jns popMHpOBaHUS YETKOTo MpeAcTaBleHHs 00 o0beMe M XapakTepe 3HAHMWA M YMEHUH,
KOTOPBIMHM Hajo OyJeT OBJIaAETh MO JUCLMILIMHE B caMOM Hauayie y4eOHOro Kypca oOyuaromuiics
JOJKEH 03HAKOMUTBCS C YIeOHO-METOIUYECKON TOKYMEHTAIUEH:

- pabodell mporpaMMoN AMCHUIUIMHBL C LEISIMH W 3aJa4aMy JTUCLMIIJIMHBI, €€ CBS3IMHU C
APYTMMHU JTUCHUIUIMHAMUA O00pa30BaTEIbHONW MPOrpamMMbl, IEPEUHEM 3HAHUM U YMEHHM, KOTOPHIMU B
IIpoIecce OCBOCHUS AUCHUILIMHBI JOJKEH BIaJleTh 00ydJarouiics,

- IOPSAJIKOM IIPOBEJEHMSI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTaluy;

- rpadMKOM KOHCYJbTAlUi NpernoaaBatenel kagenpsl.

CucremMatuveckoe BBIMOJHEHUE y4eOHOW pabOThl Ha NPAKTUYECKUX 3aHATHSAX, a TaKKe
BBINOJIHEHUE CAMOCTOSATENIBHOM pabOoThI MO3BOJIUT YCIIEIIHO OCBOUTH AUCLUILIUHY.

Kpome Toro, uisi yCHEIHOr0 OBJIAZCHUS TUCHUIUIMHON HEOOXOAUMO BBINOJIHATH CIEAYIOIINE
TpeOOBaHUS:

- [OCeLaTh NPAaKTUYECKUE 3aHATUS;

- BCE paccMaTpuBaeMble Ha IMPAKTUYECKMX 3aHATUSAX TEMbl U BONPOCHI 00s3aTEIbHO

¢ukcupoBarh (1100 Ha OyMaXKHbBIX, TUOO HA MALIMHHBIX HOCUTENSAX UHPOPMALIUK);

- 00513aTeNIbHO BBINOJHATH BCE JOMAIIHHE 3aJaHus, IOJlydyaeMble Ha JIEKLUSAX WIH
IPAKTUYECKUX 3aHATUSX;

- IIPOSABIIATE AKTUBHOCTh HA IPAKTHMYECKHUX 3aHATUAX, a TAKXKE IIPHU IOATOTOBKE K HUM.
HeoOxonnMo NOMHHUTH, 4YTO KOHEYHBIH pe3yjibTaT OBJAACHUS COAECPNKAHUEM JIUCLUIUIMHbI
HEo0X0/1uM, B IIEPBYIO OUYepe/ib, CAMOMY 00yUaroIIeMycs;

- B CIIy4asiX IpOITyCcKa 3aHATHI MO KaKUM-TUOO NMpUYMHAM, HEOOXOIUMO 00s3aTeIbHO
CaMOCTOSITENIBHO U3y4aTh COOTBETCTBYIOIUI MaTepHUall.

CywecmeeHnbiM MOMEHMOM O]l CYOeHMA AGNAEMCS BO3MOACHOCIb 00CYIHCOCHUS U 6HECEHUS
npeonodceHull 8 memamudeckuli. mamepuan oucyuniumel. Ilpu smom HeobX00um cepbesHvll U
2nYOOKUll KpUMU4eCcKull aHaIu3 npOYUmManHou HayyHou JUmepamypsl U cOOEPHCAHUs NPAKMUYECKOU
pabomul no meme.

1.1.B npouecce 3aHATHI JIEKIINOHHOI0 THIIA 00y4YAIOIUMCH CJIeAyeT:

-CITyllIaTh, KOHCIIEKTUPOBATh U3JIaraeéMbli IPEIoiaBaTeieM MaTepualt;

-CTaBUTbh, 00CYX/1aTh aKTyaJlbHbI€ BOIIPOCHI Kypca, ObITh aKTUBHBIM Ha 3aHATHSIX;

-33/1aBaTh MPENOJABaTEeNI0 YTOUHSIONIME BOMPOCHl C LEIbI YSICHEHHUSI TEOPETUYECKUX
MOJIOKEHUH;

Ilpu 3ampyonenusx 6 eocnpusmuu mamepuana ciedyem oopamumvcsi K OCHOGHbIM
aumepamypHeiM ucmounuxkam. Ecnu pazobpamvca 6 mamepuane ne yoanocb, mo oOpamumcs K
npenooasamenio Ha NPAKMU4ecKUx 3aHAMUAX Ul No epapuKy e2o KOHCYTbmayuil.

1.2.B npouecce 3aHATHI CeMHUHAPCKOIr0 THIIA:

[{enb BBIMIOJIHEHUSI IPAKTUYECKUX 3aaHui 1o aucuuiuinie «CoBpeMeHHble HHPOPMAIIMOHHBIE
TEXHOJIOTUM MCCIIEJOBaHUS JAHHBIX B apXUTEKType M TpaJOCTPOUTENBCTBE» — NpUOOpeTeHue
MPAKTUYECKUX HAaBBIKOB paOOThI C OCHOBHBIMH MHCTPYMEHTAIbHBIMU CPEJCTBAMH aHAJIN3a JaHHbIX.

BoimonHeHne nOpakTUYEeCKUX 3aJjaHui  TpeOyeT oOT oOydaromerocs MpeaBapUTEIbHOIO
M3y4eHHs y4eOHOM M HaydHOM JHUTepaTypbl U MPOYUX MH(MOPMAIIMOHHBIX UCTOYHUKOB, B TOM YHUCIIE
NEpUOANYECKHUX U3aaHuil 1 HTEepHET-pecypcoB.

[lepeueHp TeM MpaKTUYECKUX 3aHITUN MPEJICTABICH B HUKENPUBEIECHHON TabIuUIIE.
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Taoauma 1

- Co;:[epma}me MNPAKTUYCCKHUX 3aHATHI MO0 TeMaM JUCHUILIMHBI H

CaMOCTOsATC/JIbHAsA paGOTa oﬁyqalomerocﬂ nmo JUCHMIIJIMHE «C()BpeMeHHBIe HH(])OpMaIIHOHHbIe
TEXHOJOTHH UCCIICAOBAHNSA JAHHBIX B APXHTEKTYPEC H I'PAJOCTPOUTEIBCTBE)

Ha3sBanue TemMbl
y4eOHOM TUCUMILUINHBI

Conep:xaHue MPaAKTHYECKOTO
3aHATHS

CamocrosiTesibHasi padoTa
o0yuaromerocs (¢popmMbl KOHTPOJIsA)

OcHOBHEBIE
onucareabHbIE
CTAaTUCTUKHU

BeInonHeHne mpakTHYeCcKOoro
3aJ[aHusl C UCIIOJIb30BAHUEM
ANIEKTPOHHBIX TaOJIHIL,
WHCTPYMEHTOB OHM3HEC-
AQHAIUTHUKU U
CIICUAJIM3UPOBAHHBIX S3BIKOB
IpOrpaMMHPOBAHUS

BeimonHenue mpakTHYeCcKoro 3a1aHus
Ha OCHOBE JaHHBIX U3 PaboT cBoei
HCCIIEeJ0BATEIbCKOI 00IacTH

['pynmnupoBKa JaHHBIX.

Breimonnenue IMPaKTHYCCKOIo
3aJaHus C HCITOJIB30BAHHCM

Brimonnenue IPAKTUYICCKOI'o 3alaHHA

[Hoctpoenue AIIEKTPOHHBIX TaOJIHIL, o
o Ha OCHOBE JIaHHBIX U3 paboT CBOEH
BbIOOPOYHON  (YHKLMHU | HHCTPYMEHTOB OU3HEC-aHATUTUKH .
UCCIIe10BaTeIbCKON 00J1acTH
pacripeneneHusl. U CTICUAIN3UPOBAHHBIX S3bIKOB
IPOrpaMMUPOBAHUS
[IpoBepka
CTaTUCTHYECKUX
BeinonHenue npakTHyecKoro
THITOTE3.
. 3aJJaHHs C MCIIOJIb30BAaHHEM
OnHodakTOpHBII BeInonHeHue npakTHYeCcKoro 3aJaHus
o AJIEKTPOHHBIX TaOJIHIL, .
JIVICTIEPCHOHHBI Ha OCHOBE JIAaHHBIX U3 paboT CBOEH
MHCTPYMEHTOB OM3HEC-aHATUTHKH .
aHaJm3. UCCIIe10BaTeIbCKON 00J1acTH
. U CTIELUAIN3UPOBAHHBIX S3bIKOB
JncniepcuoHHBII
IPOTPaMMHUPOBAHUS
aHau3 c
IOBTOPEHHSIMH.
MHorohakTopHbIi Beinonnenue PaKTUYECKOTO
JIVICTIEPCUOHHBIH 3aJJaHAs € HCIIOJIb30BaHHEM
BrImoHeHne PaKTHYECKOTO 3a1aHus
aHaJu3. AIIEKTPOHHBIX TabmuIL, .
. Ha OCHOBE JIaHHBIX M3 PabOT cBOeH
JByxpakTOpHBIi WHCTPYMEHTOB OW3HEC-aHAJTNUTHKH

I[I/ICHCpCI/IOHHHﬁ aHaJIu3
C IMOBTOPCHHUAMU

U CIEUHMATU3NPOBAHHBIX S3BIKOB
IPOrpaMMHUPOBAHUS

HCCIIEI0BATEILCKOM 00acTu

[Tapnas JIMHENHas
perpeccus.
MHoOXecTBEeHHas
JUHENHas  perpeccus.

Henunelinas perpeccus

BelnonHeHne IpakTU4ecKoro
3a/1aHMS C UCTIOJIB30BAHUEM
AJIEKTPOHHBIX TaOJIHIL,
MHCTPYMEHTOB OM3HEC-aHATUTUKU
U CIIELUAIU3UPOBAHHBIX S3bIKOB
IPOrpaMMHUPOBAHUS

BrinosiHeHUE TPAKTUYECKOTO 3aJaHUS
Ha OCHOBE JIaHHBIX U3 padoT cBOei
HCCIIeIOBATEeNbCKON 00IaCTH.
[ToaroroBka K TECTUPOBAHUIO MO
NpEIbIAYILIENH TEME

Busyanuzanus naHHBIX.

Brinonnenue MMPAaKTUYCCKOI'0
3aJaHuA C UCITOJIb30BaHHEM

Brmonnenue IMPAKTUYCCKOr'o 3aJaHUs

OnepaTuBHBI  aHANTU3 | HHCTPYMEHTOB OM3HEC-aHAIUTUKHA | Ha OCHOBE JaHHBIX U3 paboT cBOeH
JaHHBIX U CIIEUATU3UPOBAHHBIX A3bIKOB HCCIIEN0BATEILCKOM 00J1acTH.
IpOrpaMMHUpPOBaHUs
BrlnonHeHne npakTH4ecKoro
Ananus n | 3a4aHUs C HCITIOJIB30BAHUEM Brmonaenne IMPAKTUYCCKOr'o 3aJlaHUs
MIPOTHO3UPOBAHUE WHCTPYMEHTOB OM3HEC-aHAIMTUKN | HA OCHOBE JIaHHBIX U3 paboT cBoei
BPEMEHHBIX PSIIOB U CIIENUaAIN3UPOBAHHBIX A3BIKOB HCCIIEIOBATENbCKOM 00IacTu.
MpOrpaMMHUPOBaHHUS
[Ipumenenue Beinosninenue MPAKTUYECKOrO | BhIMoSHEHNE MPAKTUYECKOTO 3aaHus

HEUPOHHBIX CEeTeW s

3adaHusg C HUCII0JIb30BaHUCM

Ha OCHOBE MJAaHHBIX U3 paboT cBoei
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MOCTPOEHUS
pErpecCUOHHOM MOIETU

MHCTPYMEHTOB OW3HEC-aHAJTUTUKH
U CHEUUaJTU3UPOBAHHBIX SA3BIKOB
IIPOrpaMMHUPOBAHUs

HUCCIEI0BATEILCKOM o0acTH.
[TogroroBka K TECTHPOBAHHUIO IO
NpEIbIAYLIEH TEME

IIpumeHenue
HEUPOHHBIX CETe A
3a/1a4 MPOTHO3UPOBAHUS

BeinonHenue npakTHyecKoro
3aJjaHus C UCIIOJIb30BaHUEM
MHCTPYMEHTOB OHU3HEC-aHAIUTUKH
U CIIEUAIN3UPOBAHHBIX S3bIKOB
IIPOrPaMMHUPOBAHMUSI

Brimonnenue MMPAKTUYCCKOI'O 3a/laHUs
Ha OCHOBEC JaHHBbIX U3 pa60T CBOCH
HCCJ'ICI[OB&TGJ'IBCKO?I o0nacTH.

Brimonaenue IMPAKTUYCCKOI'0

Brmonnenue IMPAKTUYICCKOI'0O 3a/IaHHA

[Toctpoenue N
. . 3a/IaHUsl C UCTIOJIB30BAHUEM Ha OCHOBE JIaHHBIX U3 paboT cBOEH
HEUPOHHBIX CeTed B .
saa4ax MHCTPYMEHTOB OM3HEC-aHAJIMTUKN | UCCIIE0BATENHCKOM 00IacTu.
U CIICLUATU3UPOBAHHBIX SI3bIKOB [ToaroroBka Kk UTOTOBOMY
KJIacCU(UKAIIUN

IPOrPaMMHUPOBAHHUS

TCCTHUPOBAHUIO

[lpuBenennass Tabnuma sBISETCS yKasaTelneMm JUIsl  OOYYalomerocs: JUIs  IOJIyYeHHs

3aueTa/monycka K 3K3aMEHY HEOOXOAMMO BBHITIOJHEHHE YKa3aHHBIX 3aJlaHUi B COOTBETCTBYIOIIEM
BUJIE.

Obyuarowumcs, NPONyCMUBWUM 3aHAMUA  (HE3A8UCUMO OmM  NPUYUH), HEe UMEUUM
NUCOMEHHO20 peuleHus 3a0ay Ui He NoO020MOBUSUIUMCS K OAHHOMY 3AHAMUIO, PEKOMEHOYemcs He

nosoitce, 4em 6 2-yx HeoelbHbI CPOK A6UMbCA HA KOHCYIbMmMAayuio K npenodaeameﬂ}o u omuyumamscs no
meme.

1.3.B npouecce BHINOJTHEHHS CAMOCTOSATE/ILHON padoThI:

[Ton camocTosTenbHOM paboToif  OOyuaromMXCsi IOHUMAeTcs IUIaHupyemas paboTa
oOyJaroluxcs, HampaBleHHas Ha (QOPMHUpPOBAHUE YKa3aHHBIX KOMIIETEHIIMH, BBINOJIHSAEMAas BO
BHEAyJIUTOPHOE BpeMs IO 33aJaHUI0O U NPU METOJUYECKOM PYKOBOJICTBE IpemnojaBarens, 0e3 ero
HEMOCPEACTBEHHOI'O y4acTHSl.

Heasb camocrosTeabHON PpadoTbl 1o aucuuminHe «CoBpeMeHHble HH(OPMAIMOHHBIE
TEXHOJIOTUM HCCJIENOBAaHUS JAHHBIX B apPXUTEKType M TIPajJOCTPOUTENBCTBE» — 3aKpEHUTh
TCOPCTUYCCKHUEC 3HAHWA W MPAKTUYCCKHUEC HABBIKU B o0acTu HU3Y4YCHUA MCETOAOB IMOCTPOCHUSA
MaTEMaTHYECKUX MOJIEIEH pacCMaTPUBAEMBIX IPOLIECCOB, HA OCHOBE UMEIOIINXCS IaHHBIX.

CamocrosTenbHass paboTa SBISETCS HEOThEMJIEMON U BaKHEWIIEH YacThio padoThI
oOydJaronuxcsi, KOTopas OCHOBaHa Ha Oosee MoApoOHON mpopaboTke W aHanu3e WHPOpMalUU B
n3ydaemoil obnactu. Ilowck OTBETOB Ha BOIPOCHI IS CaMOCTOSITENIbHOM paboThl B HEKOTOPBIX
cllyyasix IMpernojiaraeT He TOJbKO M3y4eHHE OCHOBHOW y4eOHOW JUTeparyphl MO AUCHUIUIMHE, HO U
MIPUBJICYEHUE JIONIOJHUTEIBHOM JIMTEPATYPhl MO CMEXHBIM AMCHMILUIMHAM, a TAK)K€ HCIOJIb30BAHUE
pecypcoB cetu HMurepHer. OTBeTbl Ha BONPOCHI JJsI CaMOCTOSATENBHOM pabOThl TOTOBSTCA
00y4aroIUMHUCS CaMOCTOSATENIBHO U TPOBEPSIOTCS MpPErnojaBaTesieM Ha NMPAKTUUYECKUX 3aHATHSIX B
XO0JIe YCTHOTO OTIpOCa, a TAKXXe MPU MPOBEIEHUN KOHTPOJIBHBIX padoT, TEKYIIErO TECTUPOBAHMUSL.

CamocrosarenbHas pa0oTa MpennojiaraeT HaluMcaHue d3cce WM pedepara; pa3paboTKy H
peleHne 3aauu; IOUCK HH(POPMAITUH IO TeME; TBOPUYECKOE 3a/IaHUE; MMOATOTOBKY K TECTHPOBAHHIO.

@opMbI CaMOCTOATENBHOM PabOThl O0yYaroIIerocss Mo TeMaM JAUCHUIUIMHBI MPEACTaBICH &
Tabnuye I (n 1.2.) faHHBIX METOIUYECKUX YKA3aHUM.

CamocrosrenbHas pabora TpeOyeT OT O0O0ydYalomerocs MpeABAPUTEIBHOIO H3YyUSHHS
JUTEPATyphl M MPOYHX WH(MOPMAIMOHHBIX MCTOYHHKOB, B TOM YHCIIE TEPUOJMYECKUX HM3TAHUH U
HNutepHeT-pecypcos.
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Taoauna 2 - IlepeyeHb JuTepaTypbl U NPOYUX HHMPOPMANMOHHBLIX MCTOYHHKOB JIJIs
CAMOCTOSITE/ILHOTO U3YYeHHSI

Ha3BaHue TeMbl yqeﬁnoifl AUCHHUIIINHBI

Ilepeuyens JuTEpaTYphl H NMPOYUX HHPOPMALMOHHBIX
HCTOYHHMKOB VISl CAMOCTOSAITEIbHOI0 H3YYeHHUSI

1. OcHoBHbIC onmicaTenbHble cTaTuCTUKN | Mxutapsa B. C., Apxumoa M. 1O., Jlyoposa T. A.,
2. T'pynnuposka nanubix. [TocTpoeHue Muponkuna 0. H., Cuporun B. Il., AHanu3 naHHBIX,
BBIOOPOYHON (YHKITMU Mocksa: IOpaiit, 2020.
pacrpe/eeHusl. Bonkosa B. M., CeménoBa M. A., YerBeprakona E. C.,
3. TIpoBepka cTaTUCTHYECKHUX THITOTES. Boxos C. C., [IporpaMMHbI€ CUCTEMBI CTATUCTUYECKOTO
OaHO(pAKTOPHBIN JUCIEPCUOHHBIH aHanuza. OOHapyKeHUE 3aKOHOMEPHOCTEH B JAaHHBIX C
aHanu3. JIUCIIEPCHOHHBIN aHaJIH3 C UCIIONIb30BaHWEM cucTeMbl R u  s3pika  Python,
HOBTOPEHHSAMH. HoBocubupck:  HoBocuOupckuii  rocymaapCTBEHHBIH
4. MHOro(aKTOpHBIA JUCTIEPCUOHHBIN TeXHHYCCKnit yHuBepcutert, 2017,
ananus. J[ByxpaxTopHbIii Manyrun B. A., Maremaruueckas craTuctuka, Mocksa:
JVCIIEPCUOHHBIN aHAJINU3 C Opaiit, 2020.
IIOBTOPEHUAMHU Banees H. H., AxcsHOBa A. B., FaI[eJH)HII/IHa T. A.,
AHanu3 BpEeMEHHBIX PsIOB U pOorHo3upoBaHue, Kazans:
5. Ilapmas JIMHEHHAs! perpeccus. | Kasanckui HaLIMOHAJIbHBIN HCCIIEI0BATENbCKUI
MuoxecTBeHHas JNIMHeHHAS | TexHONOTMUECKHil yHUBepcuTeT, 2010,
perpeccusi. HenmHennast perpeccust [TogxopeitoBa O. A., CokxomoB M. B., Ananus
6. Busyanusauus JaHHBIX. BpEMEHHBIX psA10B, Mocksa: IOpaiit, 2020.
OnepaTuBHbIN aHAJIN3 JAHHBIX CagosanukoBa H. A., IllmoinoBa P. A., Amnamu3
7. Ananus u IIPOTHO3UPOBAHUE | BpEMEHHBIX PSJAOB M IPOTHO3UpOBaHUE, MoOCKBa:
BPEMEHHBIX PsAIOB EBpasuiickuii OTKpbITbIH HHCTUTYT, 2011.
8. Ilpumenenue HelpoHHbIX cereil ans | bapckuii A. b., BBenenue B HeiipoHHBIE ceTH, MOCKBa,
MOCTpoeHust perpeccronHoit mogenu | Capato: MutepHeT- YHuBepcuter HMHpOpMaAIOHHBIX
_ _ Texnonoruit (MHTYUT), Aii [Iu Ap Meaua, 2020.
9. Tlpumenenue HEHPOHHBIX CeTeli JUIA | [opoxannua E. W., Heiiponnsie cetn, Camapa:
3a/1aq MpOrHO3UPOBAHNA [ToBOIKCKHI roCyapCTBEHHBIH YHUBEPCUTET
10. [TocTtpoeHne HEHPOHHBIX CceTe B | TeJIEKOMMYHUKauUil 1 uHpopmaruku, 2017.

3agadax I(J'IaCCI/I(l)I/IKaI_[I/II/I

21




		2024-09-09T12:20:40+0300
	Михайлова Анна Олеговна




