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1. HammeHoBaHnme AUCHHUIIINHBbI «COBpeMCHHBIe I/IH(bOpMaI_[I/IOHHBIe TCXHOJIOTHH UCCIICAO0BaHUA
AAaHHBIX B apXUTCKTYPEC U I'palOCTPOUTCIILCTBC»

Lenu u 33124 AUCHUILITUHBI — (HOPMHUPOBAHNUE 3HAHWN W HABBIKOB MPUMEHEHUS METOJIOB H
QJITOPUTMOB OOPAa0OTKM J@HHBIX B 3aJlayax apXUTEKTypbl U TIPaJOCTPOUTENBCTBA AJIS MPUHATUS
3¢ GEKTUBHBIX PEIICHUH HAa OCHOBE HCIOJIb30BaHUS COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHI H
IIPOrPaMMHBIX CPEICTB.

LlensiMu oCBOCHUS TUCUMILINHBI SIBJISFOTCS

— M3YyYCHHE OCHOBHBIX HWHCTPYMEHTAJIBHBIX CPEJCTB aHajiu3a JIaHHbIX, B TOM YHCIIE
MpEeABAPUTEIIBHBIA aHAIM3 MPUPOJBI JIAHHBIX, METOJBI BU3YAIM3allUd M CTaTUCTUYECKOW 00pabOTKH
JTAHHBIX, BBISIBIICHUE CBSI3€l U 3aKOHOMEPHOCTEH;

— TOJIYYCHHE TPEJICTABICHHU O CIOCO0ax W METOJaX CTATUCTUYECKON 0OpabOTKH M aHaM3a
JAHHBIX C HWCIOJF30BAHUEM HMHCTPYMEHTOB OW3HEC-aHAUTUKUA W CIICIUATM3UPOBAHHBIX SI3BIKOB
MPOrpaMMHUPOBAHUS;

— HW3y4YeHHWE METOJIOB IIOCTPOCHMSI MATEeMAaTHYEeCKUX MOJENeH Jid paccMaTpUBAEMBIX
MPOIECCOB HA OCHOBE UMEIOLIUXCS TAHHBIX.

BanaanI/I OCBOCHUA AUCHUIIIMHBI ABJIAIOTCA an06peTeHHe 3HAHWUH O IIpUHIMIIAX, crocobax u
MopAAKE O6pa6OTKI/I JAaHHBIX, HU3Y4YCHUC MCTOAOB MATCMATUYCCKOIO MOJIACIIMPOBAHHUSA Ha OCHOBC
JAaHHBIX W IIPOrHo3a B CJIy4a€ JAHHBIX, IPEACTABJICHHBIX BPEMCHHBIMH pPALdaMU, (1)OpMI/IpOBaHI/Ie
HaBBIKOB B pa3pa60TKe " pcain3alilui MaTCMATHYCCKUX MoeIeH HCCICAYCMOTIO ITporecca.

2. Ilnanmpyemble pe3yJibTaThl 00y4eHHs MO0 JUCHUILINHE (MOAYJII0)

Iliianupyemble pe3yabTaTbl 00y4eHHUS M0 JUCHHUILVIUHE (MO1YJII0) HaumeHoBanue
OLICHOYHOI'0 CpeICcTBa
3HaTh: [IpakTnueckue
— MaTEMAaTHUYEeCKHE 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 XapaKTePHbIE OCOOCHHOCTH, CO/IEPIKAIINecs B JaHHBIX; 3a/1aHMS; TECTBI
— HHTEPIIPETUPOBATH PE3YJIbTAThl, IOTYYEHHBIE IPA aHAJIN3€E TaHHBIX.

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

PE3YJIbTATOB.
Bragers: [IpakTrnueckue
— HaBbIKaMHM HCIIOJIb30BAHHUS MATEMAaTHUECKUX [1aKETOB IPUKIIATHBIX 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 JMCUMILTAHBI (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 [NAaHHOM IOUCLUUIUIMHBI HEOOXOOWMBI 3HAaHUS, YMEHHS U HAaBbIKH,
npuoOpeTeHHble Npu  OOydyeHHMH 10 TporpaMmMaMm OakanaBpHuara, CHE[HaauTeTa U (WiIH)
MarucTpaTrypebl.

Tp€60661HM}Z K OCHOBHbIM 3HAHUAM, YMEHUAM U 61A0EeHUAM 06)/"{61}01/1/;14)6'0}1.'
I[HSI OCBOCHUA NJHUCLHUITIIIMHBI «COBpeMeHHHG I/IH(i)OpMaI_[I/IOHHbIe TCXHOJOTUHU UCCIICAOBAHHA JAaHHBIX B
APXUTEKTYPEC U I'padOCTPOUTEILCTBC) HeO6XOI[I/IMOZ

3HAmMys.
— [PUKIAIHBIC [TAKEThI BU3yaJIN3allUN JAHHBIX
— METOJIbl aHaJIM3a U CTaTUCTUUECKOMN O6pa6OTKI/I JaHHBIX
— OCHOBBI KOPpPEILKIIUOHHOTO B PETPECCHOHHOI'O aHaJIU3a,
— 3Tanbl COCTABJICHUS MaTeMaTUUYECKON MOJICIIH.

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

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

— BHU3YaJHU3UPOBATh ABYX- U TPEXMEPHBIEC JaHHBIEC HA KOMIIBIOTEPE;

—  BBIYUCIISITH OCHOBHBIE ONNUCATENIBHBIE CTATUCTUKY;

— HaXOAWTb KOPPEISALMOHHBIE CBSI3U U PEIrPECCUOHHBIE COOTHOIIECHMUS.

enaoemn:

— HaBBIKaMH pabOTHI C IUTEPATYPOH;

— CTaHJapTHBIMH METOJaMHM M MOJENSMHU aHalu3a JaHHbIX M WX MNPUMEHEHHEM K
PEIICHUIO PUKJIATHBIX 33134,

— CHOCOOHOCTBIO K OIICHKE CTCTICHH aJICKBAaTHOCTH IPeIjIaraeMoro amnmapara K penieHHIo
MIPHUKIJTATHBIX 337149,

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

3.3. IlepeueHb MOCIEAYIONMX Y4YEOHBIX JUCHMIUIMH, A KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHHUS U HaBbIKH, (pOpMHUpyeMble TaHHOW MucHUIUIMHON: «HaydHasi JesTenbHOCTh, HalpaBlieHHAs Ha
MOJrOTOBKY JMccepTaluy K 3amuTe». OCBOCHHE JaHHOM TUCHMIUIMHBI 00ECHeYMBAET BO3MOYKHOCTH
aKTUBHOTO y4acTusi B MEXAYHapOIHBIX 00pa3oBaTENbHBIX Iporpammax, KOH(EpEeHUHsX,
CUMIIO3MyMax, YTEHHE CIIEUAIbHOM JINTEPATYPHI U JIP.

4. O0beM AMCUMIUIMHBI B 324€THBIX €IMHHUIAX ¢ YKA3aHHEM KOJINYECTBA aAKAJAEeMHYECKUX MU
ACTPOHOMHYECKHX YacOB, BbII€JeHHbIX HAa KOHTAKTHYW padoTy oO0ydamommxcs ¢
npenojaasareseM (10 BUAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITEILHYI0 Pa00Ty 00y4aroMXxcs



Yacos
Bup y4yeOHol AesiTeIbHOCTH 10 ceMecTpam
Ay At Bcero P

4

KonTakTHas pa6ora 30 30
8 M. Y. IeKyuu

npaxkmuueckue 3auamus (113) 30 30

CamocrositesbHas padora (CP) 42 42

TpymoeMKOCTb 10 TUCIIMILTHHE 1ac0B. 72 72

Py cn 3a4. el 2 2
[TpomesxyTodHas aTTECTAINUU TI0 9acoB:
JUCITUTUTNHE 3a4. e

UTOro: 4acoB: 72 72

OO0mas Tpy10eMKOCTh 3a4. ef: 2 2

5. Copep:kanue AUCHUILIMHBI, CTPYKTYPHMPOBaHHOe IO TemMaM (pa3ieaM) ¢ YyKa3aHHeM
OTBEJEHHOT0 HA HHUX KOJHYECTBA AKAJeMHYECKHX HJIH ACTPOHOMHUYECKMX YacOB M BH/I0B
YueOHbIX 3aHATHI

5.1. TemaTuueckuii miIaH JUCHUAILINHEI

KonrakrHas
=3
3] padora (mo
Ne Pa3zpen nucuuniInHbI g yueOHbIM CP Bcero
3 3aHSTHSIM)
Jleku. | 113 | JI3
1 1-i1 pa3nen. UndopmanmoHHbIE TEXHOJIOTUU
aHaJIM3a JaHHBIX
OCHOBHBIE OINCATENIBHBIE CTATUCTHKU.
1.1. | ITocTtpoeHue BEIOOPOUHOMN PyHKIIMU 4 6 10
pacnpeneseHus
12 IIpoBepka CTATHCTHYECKHX TUIOTE3. 6 8 14
JlMcriepcuOHHBIN aHaIu3
1.3 | KoppensioHHBIN 1 perpecCHOHHBINA aHAN3 4 4 6 10
14 Busyanuzanus ~— JaHHBIX. OnepaTUBHBIHA 6 3 14
aHaJIu3 TaHHBIX
15 AHanu3 W TPOrHO3MPOBAHME BPEMEHHBIX 4 6 10
pSAA0OB
1.6 | HeiipoHHEbIe ceTn 6 8 14
DopmMa NPOMEKYTOYHON aTTECTALMH — 3a4eT - - - -
HTtoro yacos: - - 30 - 42 72

5.2. ConeprxaHue pa3/iejoB TUCIUILUIUHbBI

1-it paznen: MaopmaIimoHHbIe TEXHOJIOTHH aHAJN3a JaHHbIX

1.1. OcHoBHble omnucaTenbHble CTaTHUCTUKH. [locTpoeHne  BBIOOPOUHON  (YHKIIUH
pacrnpeneneHus

Maremarnueckast cratuctuka. OCHOBHBIC TOHATHS M OMNpeaesieHHs. BBIOOPOYHBI METO/I.
Breibopounas Qyukumsi pacrnpezneneHusi. Bwribopounbie xapakTtepuctuku. OmpesnerneHrne OCHOBHBIX
CTATUCTUYCCKUX XapakTEepUCTHK. I[IpoBepka cTaTUCTHYECKMX THUIOTE3. [IpoBepka COOTBETCTBUS
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TeopeTUUecKoMy pacnpeaeneHuto. Pactipenenenue Xu- kBaapar. Pacnpenenenune CTerofeHTa.

1.2. IlpoBepka CTaTUCTUYECKHUX TUIOTE3. J{MCIIepCHOHHBIN aHATN3.

OOmiasi cxema TMPOBEPKU CTAaTHUCTUYECKUX TumoTe3. I[IpoBepka THUIOTE3 OTHOCHUTEIBHO
paBeHcTBa NBYX cpenHuX. OnHO(GAKTOPHBIA AUCIEPCHOHHBIA aHATH3 SKCIECPUMEHTAIbHBIX JaHHBIX.
JlucnepCMOHHBIN aHAIU3 ¢ TOBTOPESHUSIMU. MHOTO(aKTOPHBIN TUCIIEPCUOHHBIA aHAIU3.

1.3. KoppensiuoHHbIH U perpecCHOHHBIN aHaIH3

[loHsATHEe 3aBUCHMBIX W HE3aBUCHUMBIX CIIy4allHbIX BeJW4YuH. KoppensiuoHHbIA aHamu3.
Koaddunment xoppensuuu. KoppensiunonHast Matpuia.

Perpeccronnsiii ananus. JIunelHas perpeccusi. Metojl HamMeHbIIMX KBaapartoB. llapHas
JIMHEHas perpeccusi. MHOKECTBEHHAs JIMHEWHAs perpeccus. Henuueiinas perpeccusi.

[IpoBepka 3HAUNMOCTH ypaBHEHUS PETPECCUMU.

1.4. llenu v 3a1aun BU3yalu3aluu. JTanbl 1 METObI BU3YAIH3aLIUH.

1.5. AHanu3 ¥ NPOTHO3UPOBAHUE BPEMEHHBIX PsIIOB

3aa4yu uccie0BaHus BpEMEHHBIX psAAOB. J(eKOMITO3UIUs OJJHOMEPHOIO BPEMEHHOI'O psijia Ha
aAJUTHBHBIE cocTaBisitone. CTalMOHAPHOCTh CIIYYallHOro IMpolecca M IMOPOXKAEHHOTO UM
BpeMEeHHOro psiia. CTaTUCTUUECKUE MOJIETN OJHOMEPHBIX BPEMEHHBIX PSIIOB.

1.6. HeiiponHusle ceTn

Helipoubl u uckyccTBeHHble HelipoHHble ceTH. KoMOMHMpOBaHME BXOJHBIX CHUTHAJIOB.
OyHkuMs akTUBauu sneMeHTa. Kiaccudukamuss HEHPOHHBIX ceTeil. APXHUTEKTYpbl HEHPOHHBIX
cereil. Tunbl MHOTOCIOWHBIX HEHPOHHBIX ceTell. CeTu ¢ 0OpaTHBIMU CBA3SIMU. AJTOPUTM OOY4EHHUS
OJIHOCJIOWHOW HEHPOHHOM CETH.

MHorocnoitHas HeipoHHAsI CeTh. AJTOPUTM OOPAaTHOTO PACIPOCTPAHEHHS OIIUOKHU. AJTOPUTM
00yueHUsI MHOTOCIIOMHON HEHPOHHOMN CETH.

3amaun kimaccu(UKalnU, PerpecCCHOHHBIE MOIETH M IMPOTHO3HPOBAHNE BPEMEHHBIX PSAJOB Ha
OCHOBE HEUPOHHBIX CETEH.

5.3. TlpakTudeckue 3aHATHS

Ne Ne pazgena . Bcero
I — HaumeHoBaHMe NPAKTHYECKUX 3aAHATHH 4ACOB
1-ii pa3znen. UndopManmoHHbIe TEXHOJTOTHH AHAIN3A TaHHbBIX
1 1.1 OcCHOBHBIE ONHCATENbHBIE CTATUCTUKU 2
2 11 ['pynnupoBka JaHHBIX 2

[TocTtpoeHne BEIOOPOYHOM (PYHKIIMHU pacrpeieeHuUsl.
IIpoBepka cratuctuueckux runore3. OpHO(MaKTOPHBII 4
3 1.2 JUCIEPCUOHHBIA  aHanu3. JlUCcnepcHOHHBI  aHaMM3 C
MTOBTOPEHUSIMH.
4 12 MHoro¢pakTOpHBIH TUCHIEPCHOHHBIN aHATH3 2
JIByX(haKTOpHBIN AMCIIEPCUOHHBIN aHaJIN3 C MOBTOPEHUSIMU
[Tapnass nuHenHas perpeccuss. MHOXECTBEHHas JIMHEWHAas 4
5 1.3 perpeccus.
Henunelinas perpeccus
6 1.4 Buszyanuzanus nanubeix. OnepaTUBHbBIN aHAIN3 JaHHBIX 6
7 1.5 AHaimM3 ¥ IPOrHO3UPOBAHNE BPEMEHHBIX PsAJIOB 4
8 16 IIpumeHeHne } HEHPOHHBIX  CeTe 1 IOCTPOCHHS 2
pPErPECCUOHHOM MOAEIN
9 1.6 ITpyMeHeHNne HENPOHHBIX CeTel I 3a]1a4 IPOTHO3UPOBAHUS 2
10 1.6 ITocTpoeHne HEMPOHHBIX CETeH B 3a7auax KiacCUpUKauu 2




5.4. JlabopaTopHbBIN TPAKTUKYM
He npenycmorpeno

5.5. CamocrostenbHas pabora

Ne Ne pazgena . Bcero
Buja camocTosiTe1bHOM padoThI
n/n | JMCUMIIMHBI 4acoB
1-ii pa3nen. UndopManinoHHble TEXHOJOTMH AHAJIN3A IAHHBIX
OcHoBHBIE  omucaTenbHble  cTaTUCTUKH. [locTpoeHue 6
1 11 BBIOOPOYHOH (PYHKIIUU pacTpeieeHus

I/I3yquI/Ie Martcpuraia, moAroToOBKa K  IPAKTHYCCKUM
3aAHATUAM U TCCTUPOBAHUIO.

2 19 [IpoBepka craTUCTHYECKMX rumnore3. JlucrnepcuOHHBIN 8
aHaJIN3

3 1.3 KoppensiiioHHbIM U perpecCUuOHHbIN aHaAIN3 6

4 1.4 Busyanuzanus nanabeix. OnepaTuBHBIN aHAIN3 TaHHBIX 8

&) 1.5 AHaJu3 ¥ IPOrHO3UPOBAHUE BPEMEHHBIX PsiIOB 6

6 1.6 Hetiponnsie cetn 8

6. IlepeyeHb y4eOHO-METOAMYECKOr0 oOOecleYeHUs [JII CAMOCTOATEJbHOH  PadoThI
o0yyauuxcst Mo JUCHUIJINHE

1. PaGoyast mporpamMma 1o JUCIUTUIHHE.

2. KoHCIIeKTHI MPAKTUYECKUX 3aHSATUI MO AUCIHUILUINHE.

3. [Ipesenranumu.

4. Meroauueckre yKa3aHus M0 MOATOTOBKE K MPAKTHUECKUM 3aHATHUAM IO AUCLUIUINHE.

5. Meronnueckue yka3aHHUsl 110 OpPraHU3allUMd CaMOCTOSITENbHON paboThl OOydaromuxcsl 1o
JTUCLUIUINHE.

6. Meroguueckoe oOecmeueHHe ITUCHUIUIMHBI B Cpele AMCTAaHIMOHHOTO oOyueHus LMS
Moodle.

7. ®OH OLEHOYHBIX CPEICTB /UIA NPOBEACHUS] NMPOMEKYTOYHON/TeKyIed M NMPOMEKYTOYHOMN
arrecTaliy 00y4alommXxcs 1o AMCUUIIMHe

®OC obecrieunBaeT OOBEKTUBHBI KOHTPOJIb JOCTH)KEHHSI BCEX PpE3YyJIbTaTOB OOYy4YeHMS,
3aIJIAHUPOBAHHBIX /ISl AUCLUTIIVHBI.

@®OC BxioUaer B ceds:

- IepeueHb KOHTPOJIMPYEMBIX pa3/ieoB AUCLUUILUIMHBI C YKa3aHUEM Pe3yIbTaTOB 00y4eHUS;

- THUIOBBIE KOHTPOJbHBIE 3a/JlaHUs WM HHbIE MaTepuaibl, HEOOXOAUMBIE JISl OIEHKHU
3HaHUI, YMEHUI ¥ HaBBIKOB U (MJIM) OIBITA JESITEIBHOCTH, XapaKTEPU3YIOLIUX dTanbl (opMUpOBaHUS
pe3ynbTaToB OOydeHHss M OOECHeuMBAIOIIMX JOCTH)KEHHE IUIAaHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS
o0pa3zoBaTeNbHON MPOTrPAMMBI;

- METOJWYECKHe MaTepHalibl, OMpEeeNAollie MPOLeaAypbl OLIEHWBAaHUS 3HAHUH, YMEHUH,
HaBBIKOB U (WJIM) OMBITA JIEATENbHOCTH, XapaKTePU3YIOIIUX 3Tarbl (POPMUPOBAHUS KOMITETEHIIUH.

7.1. HCpC‘-ICHL KOHTPOJIUPYCMBIX pa3aCiOB JUCHUIIJIMHBI C YKa3aHUEM PE3YJIbTATOB O6y‘-ICHI/I$I

Ne Kourposmnpyemsie Pe3yabTaThl 00y4yeHust
n/n pa3aeibl JUCHHUILINHBI
1-ii pa3nen. UndopMannoHHble TEXHOJIOTHMH AHAJIN3A TaHHBIX
1. \ 1.1. OcHOBHBIE \ 3HaTh:




ornucaTeIbHbIe
CTaTHCTHKH.
BBIOOPOYHON
pacnpeeneHus

[TocTtpoenue
byHKIIUN

— OCHOBHBIC METOJBI aHANHW3a MAaHHBIX U MOJCIHPOBAHUS IS
pelieHus npodeccuoHalbHbIX 3a/1a4.

VYMeTh:
— BBIACIATH XapakTEepHbIE OCOOECHHOCTH,
JAHHBIX
— IPUMEHSTh OCHOBHBIC aJTOPUTMBI CTaTUCTHUYECKOW 00pabOTKU
JAHHBIX JUIS PEHICHHWS MPAaKTHYECKUX 3alad W TIpapuyecKoro
MIPEACTABJICHUS PE3YJIbTATOB.

coacpKauecsa B

Bnaners:

— KOMITBIOTEPHBIMA ~ METOJ]AMH, B TOM
IPOTrPaMMHUPOBAHHUS, ISt 00paboTku
npoeCCHOHATIPHBIX 3a/1a4aX.

quciace METoJaMu
JaHHBIX B

1.2. [TpoBepka
CTATHCTUYCCKUX  THIIOTE3.
JlMcriepCHOHHBIN aHAIN3

3HaTh:

— aJITOPUTMBI aHAJIN3a JAHHBIX;

— OCHOBBI NPUMEHEHHsS] MAaTEMaTHYECKHX MaKEeTOB MPHUKIAJIHBIX
porpaMM, HWHCTPYMECHTOB  OW3HEC-aHAJTUTHKUA ¥  S3BIKOB
MPOrPaMMUPOBAHUS U CTATUCTUYECKOW 0OpabOTKM NaHHBIX H
paboTel C TrpaduKOl, OCHOBHBIMH aJITOPUTMaMH 0O0pabOTKH
JAHHBIX M CITIOCOOAMH MX BHEIIHETO MPE/ICTABICHHMSI.

VYMeTh:

— HHTEPIPETUPOBATH PE3YJIBTATEHL,
JaHHBIX;

— IPUMEHSTh OCHOBHBIC aJTOPUTMBI CTaTUCTUYECKOH 00pabOTKH
JAHHBIX JUIS PEIICHUS MPAKTHYECKUX 3aJad M TrpadruyecKoro
MIPEACTABJICHUS PE3YJIbTATOB.

IIOJIyYEHHbIE IIPU aHAIU3E

Bnagerts:
— HaABBIKaM U I/IHCTPYMGHTOB 6H3H€C-aHaHI/ITI/IKI/I 1 UCITOJIB30BAHUS
MAaTeMaTUYECKUX NAKETOB NPHUKIAIHBIX MPOrpaMM Ul aHAINU3a
JTAHHBIX.

1.3. KoppensuuoHHslii u
pErpeCCHOHHBIN aHAIN3

3HaTh:

— MaTeMaTH4YeCKHe MOJEIH U METOJIbI,
ONMMCaHUs JaHHBIX;

— aJITOPUTMBI aHAJIN3a JTAHHBIX;

— OCHOBBI NPUMEHEHHS] MATEMaTUYECKUX MAKETOB MPHUKIATHBIX
nporpaMM, HHCTPYMEHTOB  OWM3HEC-aHAIUTHUKA U SI3bIKOB
MPOrPaMMUPOBAHUS U CTATHCTUYECKOW 0OpabOTKM MaHHBIX H
paboThl C TpaduKON, OCHOBHBIMH QJITOPUTMAMH OO0pabOTKU
JaHHBIX U CIIOCOOAMH UX BHEIIIHETO MPEICTaBICHHUS,

— OCHOBHBIC METOJIbI aHajiW3a JAHHBIX W MOJCITUPOBAHUS IS
penieHus npodeccruoHalbHbIX 3a/1a4.

HCIIOJIB3YEMBIC  JIA

VYMeTh:
— BBIICNATH XapaKTEepHBIE OCOOCHHOCTH, COJAEp)KAIUecs B
JIAHHBIX;
— HHTEPIPETUPOBATh PE3yJbTaThl, MOJYyUYECHHbIE MpPHU aHaIHU3e
JIAHHBIX;

— NPUMCHATb OCHOBHBIC aJITOPHUTMBIL CTAaTUCTUYECKOM 06pa60TKI/I
JaHHBIX JJId PCHICHUA IMPAKTUYCCKUX 3aaad Hu l"pa(i)I/I‘—IeCKOFO
IPCACTABJICHUS PC3YJILTATOB.

Bmanets:

— HaBbIKAMU HNCITOJIb30BAaHU MATEMATUUYCCKUX IIaKECTOB
MPUKIIATHBIX MPOTPAMM M WHCTPYMEHTOB OM3HEC-aHAJTUTUKH IS
daHaJIn3a JaHHBIX,
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— KOMIIBIOTCPHBIMU METOOdaMU, B TOM YHUCJIC METOAaMH

MIPOrpaMMHUPOBAHHSI, IS 00paboTKn JTAHHBIX B
npodeCCHOHATIPHBIX 3a/1a4aX.
1.4, Busyanuzanusi 1TaHHBIX. | 3HATH:

OnepatuBHbII aHaJIN3
JAHHBIX

— OCHOBBI NMPUMEHECHHSI MAaTEMaTHYCCKHX MAKETOB MPUKIIAIHBIX
nporpaMM, HHCTPYMEHTOB  OW3HEC-aHAIUTHKU U SI3BIKOB
MPOrpaMMHUPOBAHUS Ul CTaTUCTUYECKOH O0OpabOTKH JaHHBIX U
paboTel Cc TpaduKOW, OCHOBHBIMH alNTOPHUTMaMU OOpPaOOTKH
JAHHBIX M CITI0CO0aMU MX BHEUTHETO MPEICTABIICHHUSI.

VYMeTh:

— MPUMEHATH OCHOBHBIC QJITOPUTMBI CTATHCTHYECKOU 00pabOTKH
JOAHHBIX JIA peH_IeHI/ISI HpaKTI/I‘IeCKI/IX 3ada4 Hu I‘pa(i)I/I‘ICCKOFO
MIPEACTABJICHUS PE3YJIbTATOB.

Bmagers:

— HaBBIKAMU HCIIOIL30BaHUSA MaTeMaTHYECKHUX MMaKETOB
MPUKJIAJHBIX [IPOrpaMM U MHCTPYMEHTOB OM3HEC-aHATMTUKU JUIS
aHa/IM3a JaHHBIX.

1.5. Ananus U
MIPOTHO3UPOBAHUE
BPEMEHHBIX PAJIOB

3HaTh:

— MaTreMaTH4eCKHe MOJENW U METOJIbl, HUCIOJb3yeMble MJif
OTHCaHUs JaHHBIX;

— aJIrOPUTMBI aHaJIN3a JaHHBIX;

— OCHOBBI NPUMEHEHHS] MAaTEMaTHYECKHX MaKETOB MPHUKIAIHBIX
porpaMM, HWHCTPYMECHTOB  OW3HEC-aHAJTUTHKUA ¥  S3BIKOB
MPOrpaMMHUPOBAHUS I CTaTUCTUYECKOW OOpabOTKU NaHHBIX H
paboTel ¢ TpaduKOW, OCHOBHBIMH aNTOPHTMaMH OOpPaOOTKH
JAHHBIX U CIIOCOOAMH UX BHEIIIHETO MPEICTaBICHHUS,

— OCHOBHBIC METOJIbI aHajiu3a JaHHBIX M MOJEITUPOBAHUS IS
pelieHus npodeccuoHalbHbIX 3a/1a4.

VYMeTh:

— BBIICNATH XapaKTEepHbIE OCOOEHHOCTH, COJAEp)Kalluecs B
JTaHHBIX

— HHTEPIPETUPOBATh PE3YyJbTaThl, MOJYUYECHHbIC IPU aHAIU3E
MaHHBIX;

— MPUMEHTh OCHOBHBIE aJITOPUTMBbl CTATUCTUYECKON 00pabOTKH
JTaHHBIX JUIS DPELICHUS MPaKTUYEeCKHX 3afad U TpaduyecKoro
MIPEACTABJICHUS PE3YJIbTATOB.

Bnaners:

— HaBBIKAMU WCIIOJIb30BAHUS ~ MaTeMaTHYECKUX MaKeTOB
MPUKJIAHBIX TPOTPamMM JJIs aHaJu3a JIaHHBIX;

— KOMIBIOTEPHBIMH ~ METOJJaMH, B TOM UHCJIE METOJaMH
MPOrPaMMHUPOBAHUST W HMHCTPYMEHTOB OW3HEC-aHATUTHUKH, IS
00pabOTKH JaHHBIX B PO ECCHOHAIBHBIX 3aa4ax.

1.6. HeiiponHsie cetu

3HaTh:

— MaTeMaTHYEeCKHe MOJEIH M METOMAbl, HCIOJb3yeMbIC IS
OMMCaHUs JaHHBIX;

— OCHOBBI NMPUMEHEHHSI MATEMaTUYECKUX MAKETOB MPHUKIATHBIX
nmporpaMM, HWHCTPYMEHTOB  OW3HEC-aHATUTHUKA W SI3BIKOB
MPOrPaMMUPOBAHUS U CTATUCTUYECKOW 0OpabOTKM MaHHBIX H
paboTel ¢ TpaduKOW, OCHOBHBIMH QITOPUTMAMH OOpabOTKU
JAHHBIX M CITIOCO0aMH MX BHEIIHETO MPEICTABICHHMSI.

VYMerTh:
— IPUMEHSTh OCHOBHBIC AJITOPUTMBI CTAaTUCTUYECKOH 00pabOTKH
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AAaHHBIX JJIsI PCHICHUA MPAKTUYCCKUX 3adad U rpa(pnqecxoro
IMpCACTABJICHUSA PC3YJILTATOB.

Bnaners:

MPUKIIJIHBIX POrPpaMM M MHCTPYMEHTOB OW3HEC-aHAJIMTUKH IS
aHaJIM3a JaHHBIX;
— KOMIIBIOTEPHBIMH ~ METOJIaMH, B TOM 4YHCIE METOJaMHu
MIpOrpaMMHUpPOBAHUS, JUTSt 00paboTKu JTAHHBIX
poheCCHOHATILHBIX 3a/1a4aX.

7.2. Onucanue mnokaszaTeledl W KpPUTEPUEB OICHMBAHUA KOMIETEHUIMM Ha pPa3jMyHbIX ATamnax Hx
(dhopMUpOBaHHUSI, OTIMCAHUE TIKAJT OIICHUBAHUS

OI1eHKa «OTIMYHOY «3aUTEHOY

— CHCTEMaTU3UPOBAHHBIE, TIyOOKHE W TIONHBIE 3HAHHS IO BCEM paszjeiaM JMCHUILUIMHBI, a
TaK)ke 110 OCHOBHBIM BOIIPOCaM, BBIXOSIIUM 32 Ipeesbl y4eOHOM MporpamMmabl;

—TOYHOE UCIOJB30BaHUE HAYYHOW TEPMHUHOJOTUHU, CHCTEMAaTHYECKH TPAMOTHOE M JIOTUYECKU
MIPaBUIILHOE M3JI0’KEHHE OTBETA HA BOTIPOCHI,

— 0e3ynpevHoe BIIAJICHHE HHCTPYMEHTAPUEM YICOHOUW JUCIMILTUHBI, YMEHUE ero 3P (EKTUBHO
MCIOJIb30BaTh B MOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a]1aY;

— BBIpaXXEHHAsi CIIOCOOHOCTh CAMOCTOSITEIBHO M TBOPYECKU pPEIIaTh CIIOXKHBIE MPOOJIEMBbI U
HECTaH/IapTHBIC CUTYAIUH;

—IOJTHOE | TJTyOOKOE€ YCBOCHHE OCHOBHOM M JONOJIHHUTEIBHOM JTUTEPATYPHI, PEKOMEHIOBAHHON
paboueii mporpaMMoii Mo AUCLUUILINHE;

—yYMEHUE OPUCHTHPOBATHCS B TCOPHSIX, KOHICTIIMAX W HANPABICHUSX TUCIUIUIMHBI U J1aBaTh
UM KPUTHUYECKYIO OLICHKY, UCTIOJIb3Ys HAYUHbIE TOCTHXKEHUS JPYTUX AUCHUIUINH;

—TBOpYECKasl CaMOCTOsITeNIbHAass pabdoTa Ha MPAKTHUYECKUX/CEMHHAPCKUX/Tab0paTOPHBIX
3aHATHSX, AKTHBHOE YYaCTHE B TPYIIIOBBIX OOCYKICHHSIX, BEICOKHIA YPOBEHBb KYJIbTYPBI UCIIOIHEHUS
3aJaHuM;

—BBICOKHI YpPOBEHb CPOPMHUPOBAHHOCTU 3asBICHHBIX B paboueil MmporpaMMe pe3yiabTaToB
oOy4eHwus.

O1eHKa «XOpOILIOY» «3a4TEHO»

— ZI0OCTaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIC 3HAHMS 110 JUCLHUIIIINHE;

—YMEHHE OPUEHTHPOBATHCA B OCHOBHBIX TEOPHUAX, KOHLUEIINIX U HAIPABICHUAX AUCIIUIUIMHBI
U aBaTh UM KPUTHYECKYIO OLICHKY;

—HCIIOJIb30BAHUE HAYYHOM TEPMHUHOJIOTMM, JIMHTBUCTHUYECKM U JIOTUYECKH IIPABUIBHOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIeaTh 000CHOBAHHBIE BHIBOIBI;

— BJIaJICHUE MHCTPYMEHTAPHUEM 110 JUCUUIUIMHE, YMEHHE €ro MCIOJb30BaTh B IOCTAHOBKE U
pEIlIeHNH HayYHBIX U MPpo(ecCHOHAbHBIX 33/1a4;

—YCBOGHHE OCHOBHOW M JIOMOJHUTEIBbHOM JIMUTEpaTyphbl, PEKOMEHJOBAHHON paboueit
[IPOrpaMMOi 1O JUCLUIIIINHE;

— caMocCTosITeNIbHAsE paboTa Ha MPAKTUUYECKUX 3aHATHUSIX, yYaCTHE B TPYIIIOBBIX 00CYXICHUSX,
BBICOKHW YPOBEHb KYJIBTYPbI UCITOJIHEHUS 3aJaHUN;

—CpeIHuN ypoBeHb C(POPMHUPOBAHHOCTH 3asBIECHHBIX B paboueill MporpaMMme pe3yibTaToB
o0OyueHusl.

O11eHKa «YIOBIETBOPUTEILHOY «3aUTEHO
— IOCTAaTOYHBIH MUHUMAIbLHBEIN 00bEM 3HAHUH 10 TUCIIAILINHE;

— HaBBbIKaMHU HCIIOJIb30BaHUA MaAaTCMaTHU4YCCKUX IIaKCTOB




— YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHIOBAHHON paboyei mporpaMmoi;

—yYMEHHE OpPHUEHTUPOBATHCSA B OCHOBHBIX TEOpHUAX, KOHLENLUAX M HAIpPaBICHUAX 110
JUCLUIIJIMHE U 1aBaTh UM OLICHKY;

— HCIIOJIb30BAaHUE HAYYHON TEPMHUHOJIOTUH, CTUJIMCTUYECKOE U JIOTUYECKOE U3JI0KEHHE OTBETA
Ha BOIIPOCHI, YMEHHE JIeIaTh BbIBObI 0€3 CYIECTBEHHBIX OLINOOK;

— BJIaJICHUE UHCTPYMEHTAapHeM y4yeOHOM TUCLMIIIIMHBI, YMEHUE €ro MCIIOJIb30BaTh B PEILICHUH
TUIIOBBIX 3a7a4;

—YMEHHME I10J] PYKOBOJCTBOM IIPENOAaBaTells peliaTb CTAHAAPTHHIE 3a1a4H;

—paboTa 1oA pYKOBOACTBOM IIpPENOJABaTeNIl HAa NPAKTHUUECKUX 3aHATUSAX, JOIYCTUMBIN
YPOBEHb KYJIBTYpPbI HCIIOJTHEHUS 3alaHUI

—I0OCTaTOYHBII MUHUMAJbHBIH YpOBEHb C(OPMHUPOBAHHOCTH 3asABJICHHBIX B paboueit
IIporpamMMe pe3yibTaToB 00yUeHHUs.

O1eHKa «HEY/IOBICTBOPUTEIHHO» «HE 3aYTEHOY

— (pparMeHTapHBIC 3HAHUS 110 JUCLUUILINHE;

— OTKa3 OT OTBeTa (BBIMOJIHEHHS TUICBMEHHOW PabOTHI);

—3HaHUE OT/JEIBHBIX ICTOYHUKOB, PEKOMEHIOBAaHHBIX paboueil mporpaMMoii 1o JUCIUILIINHE;

— HEyMEHHE UCIIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HAJIM4Yue rpyobIX OMINOO0K;

— HU3KHH YPOBEHB KYJIbTYpBI UCIIOJTHEHUS 3aJaHNH;

— HU3KMH ypPOBEHb C(OPMHPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpaMme pe3yiabTaToOB
o0OydeHusl.

1.2.2.

IIIxana oneHUBaHUI

KonnyecTBo nmpaBUIIbHBIX
o OreHka
OTBETOB, %

1o 50 «HEY/IOBJIETBOPUTEIILHO», «HE 3aUTEHO»
ot 51 o 65 «YJIOBJIETBOPUTEIBHOY, «3aUTEHO»
ot 66 1o 85 «XOpOUIO», «3a4TCHO»

oT 86 «OTIUYHOY, «3aUTECHO»

7.3. TunoBble KOHTPOJIBbHBIE 3aJaHUS UM UHBIE MaTepPHaJIbl TEKYyILEH aTTecTallui, HeOOXOIUMbIE IS
OLICHKM 3HAHWM, yMEHUIl M HaBBIKOB W (WJIM) ONBITa JEATEIBHOCTH, XapaKTEPU3YIOLIUX STalbl
(dbopMHpOBaHUS pe3yabTaTOB 00yUEHUS U 00ECIEUNBAIOIINX JOCTI)KEHUE TNIAHUPYEMBIX pE3yJIbTaTOB
OCBOEHUS 00pa30BaTEIbLHON MPOrPaMMBbI

3ananue K TeMe «OCHOBHBIE ONMCATENIBHBIE CTATUCTUKI

BbIUuCInTh MO UCXOIHBIM JaHHBIM Xi JJIs1 HEKOTOPOW BEIWYMHBI X OCHOBHBIE OIUCATEIbHbIC
CTaTUCTHKH:
a) cpeqHee 3HaYeHUE;
0) mucnepcuro, CpeTHee KBaIpaTUIHOE OTKJIIOHEHHE, pa3MaxX BHIOOPKH, CpeHee OTKIOHEHUE, MOIYIb,
MEpy TOYHOCTH, BEpOSITHOE OTKJIOHEHHE, Mepy H3MEHUYUBOCTH (KOO(PPUIMEHT Bapualum),
CTaHJAPTHYIO OLUIHOKY CpEIHEro;
) K03 (HULIHEHTHl aCUMMETPUH U DKCIIECCa;
1) METUAaHy U MOJYy.
Hcxonnple qaHHBIC IPECTABICHBI 110 BapuaHTaM B (aiise *.CSV.

3aganue k TeMe «KoppensnoHHbIN U pErpECCUOHHBIN aHaIU3»

[To wW3BeCTHBIM 3HAYEHUSM JBYX CIYYalHBIX BEMUYMH X W Y BBIUMCIUTH KOI(PUIIMEHT
KOPpEJSIUK, OLEHUTh 3HAYMMOCTh KO3()(UIIMEHTa KOppENALUH, MOCTPOUTh YPaBHEHHE PErpeccuu
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Yy = ap + aiX, OLUEHUTh YpOBEHb 3HAYUMOCTH YPABHEHMsSI PETPECCHU U 3HAUMMOCTH KO3((UIHNEHTOB
ypaBHEHUSI PETPECCHUMU.
Hcxonubie qanHble MpeCTaBICHBI 10 BapuaHTaM B daiiie *.csv.

TecToBBIC 3aHaHNA

1. [laiite ompezeneHuss TEPMHUHOB, HCHOJB3YEMbIX MHpHU pPAOOT€ C HEHPOHHBIMU CETSIMH
(ycTaHOBHTE COOTBETCTBUE)

- Becb maracer mpoien yepe3 HEMPOHHYIO CeThb B MPSAMOM U OOpPAaTHOM HaIlpaBJICHUU OJUH
pas;

- Pa3buenue naracera Ha MMakeThl;

- Uncno GaTueid, HEOOXOAMMBIX JIJIS 3aBEPILICHUS OJTHOM JIOXH.

BapuaHTbl 0TBETOB:
- Oary;

- UTEepalys;

- 3I0Xa.

2. J1ns1 IpoBEpKU BBIOJIHEHUS YCIOBUS Cc(hepHUUHOCTH UCIIOIB3YETCS:
- TecT Moyunu;

- Tect JI'ArocTuHo;

- Tect Xapke-bepa;

- tect Jlunmnuedopca,

- recT AHzepcoHa-JlapnuHra,

- tect [Hlanupo-Yuika;

- rect Konmoroposa-CMHUpHOBa,

- 110001 U3 MepeyrCICHHbIX.

3. Kakue meto/p1 B pandas mo3BoOJSIFOT BHIYUCITHTD:
CTaHJapTHOE OTKJIOHEHHE,

KO3 PHUIHUEHT aCUMMETPHH;

TMCTIEPCHUIO;

K03 (HUILIUEHT KCIlecca;

UTOTOBYIO OIIMCATENBHYIO CTAaTUCTHKY;,

cpeaHee 3HaueHue;

Meanany?

BapwnaHnTs! 0TBETOB:
- skew();

-var();

- describe();

- kurt();

- std();

- mean();

- median().

4. Kakue ycinoBHs JOKHBI BHITOIHATHCS MTPU MPOBEIECHNUU JUCIIEPCUOHHOTO aHanu3a?
- HE3aBHCHMOCTE;

- HOpMaJIbHOE pacIpe/ielIeHHe OCTAaTKOB;

- OJTHOPOJHOCTH JTUCTICPCHUH.

5. lucniepCOHHBIN aHAIU3 C MOBTOPEHUSIMHU HCIIOJIb3YETCA, KOT/1a:
11



- TeHepaJIbHasi COBOKYITHOCTh TECTUPYETCS B Pa3HbIE MOMEHTHI BPEMEHU;
- reHepajbHasi COBOKYIIHOCTb TECTUPYETCSl IPU Pa3HbIX YCIOBUSIX;
- B 000UX MEPEUUCTICHHBIX CITydasX.

6. Eciin mpoBOJMTH aHAJIOTUIO C M3BECTHBIMU CTPYKTYpamiu JaHHBIX, TO CTPYKTYpBI Series u
DataFrame B Pandas moxHO CpaBHHTS C

- TaONHLEH PEAMOHHBIX 0a3 IaHHBIX;

- JIBYXMEpPHBIM MAacCHUBOM, BKJIIOYAIOIIMM MOMEHT BpeMEHHM { M 3HaueHHE HEKOTOPOIro
HOKa3aTes;

- TPEXMEPHBIM MAaCCHBOM;

- OJTHOMEPHBIM MaCCHBOM.

7. 115t IpoBEpKU HOPMAIbHOCTU PAaCHpPEeSICHHsI UCII0Ib3YyeTCs
- TecT Moyunu;

- Tect JI'ArocTuHO;

- rect Xapke-bepa;

- Tect JInsumedopca;

- recT AHzepcoHna-JlapnuHra;

- tect [Hlanupo-Yuika;

- recT KonmoropoBa-CMupHOBa;

- 11000 U3 epeyrCICHHbIX.

8. Ha3zoBuTe MOzeu BpEMEHHBIX PSIOB

- ABTOpErpeccuoHHasi MOJICIIb;

- Mopenb CKONB3SIIEro CpeIHero;

- Mojiens aBTOPETPECCHH — CKOJIB3SIIIETO CPETHETO;

- UHTerpupoBanHas MO/IeTb aBTOPETPECCHH — CKOJB3SIIET0 CPETHETO;

- Ce30HHOE aBTOPETPECCHOHHOE HHTETPUPOBAHHOE CKOJIB3SIIIEE CPEHEE;
- Mopens, BKIIIOYarOIIas BHEITHUE WU 9K30T€HHBIE (DAKTOPBHI.

BapuaHTbl 0TBETOB:
- AR-mozens;

- ARIMA;

- MA-Mopenb;

- SARIMA,;

- ARMA;

- SARIMAX.

9. HazoBuTe ONTUMHU3ATOPBI, IPUMEHSIOIINECS B HEHPOHHBIX CETSIX
- CTOXaCTHYECKUM TPaMEHTHBIN CITYCK;

- OnNTUMHU3aToOp UMITYJIBCA,

- CpenHeKBaIpaTHYHOE PACIPOCTPAHEHHUE;

- AlanTUBHAs OLIEHKa MOMEHTA.

BapI/IaHTBI OTBETOB:
- Adam;

- Momentum,;

- SGD;

- RMSProp.

10. HazoBuTe (hyHKIIMM aKTUBAIMH, TPUMEHSIOIIUECS B HEHPOHHBIX CETAX
- OyHKIM, KOTOpas obecreynBaeT 3Ha4YeHUs BCEX BBIXOJHBIX y3110B oT 0 10 1, a cymma Beex
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3HAYEHUI BBIXOJHBIX y3JIOB BCErJa paBHa 1;
- OyHKIUSA, KOTOpasi MPUBOJUT JH000E peabHOE 3HaUeHHUE K quana3oHy 3HadeHuii ot 0 mo 1

BapuaHTbl OTBETOB!
- Momentum;

- Softmax;

- Sigmoid;

- Adam.

7.4. TeopeTnyeckue BONPOCHI U MPAKTUYECKUE 33JJaHUS JIJISl TPOBEACHUS IPOMEKYTOUHOM aTTecTalluu
oOyuaromuxcsi, HEOOXOAUMBbIE IJIsl OIICHKU 3HAaHWUM, YMEHHUI U HaBBIKOB U (WJIM) OMBITA JESTEIbHOCTH,
XapaKTePU3YIOMIMX 3Tanbl (POPMUPOBAHUS PE3YIBTATOB OOyYEHUS M 00ECHEUYMBAIOIINX JIOCTHXKEHUE
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI

7.4.1. TeopeTH4ecKkue BONPOCHI 1Jisl IPOBEAEHUSI MPOMEKYTOUHOI aTTecTANU 00y4aI0IMXCSl

1. IloHsATHE NTUCKPETHOW M HENPEphIBHOM CIyyailHON BEJIMYMHBI, 3aKOHBI paclpesieieHus, ux
rpaduueckoe n3zoOpaxeHue. YnucaoBble XapaKTEPUCTUKU AUCKPETHBIX M HEMPEPBIBHBIX CIy4alHbIX
BEJIMYUH, MaTEeMaTH4ECKOE  OXUJAHUE, JHUCIEPCUs, CPEIHEKBAIPATUYECKOE  OTKIIOHEHUE.
HopmanpHblit 3aK0H paciipeiesieHus], ero napamerpsl 1 rpadpuueckoe n300paxxeHue.

2. Boibopounas QyHKIus pacnpeneneHus. BpiOopounble XxapakTepuctuku. OrpenerneHue
OCHOBHBIX CTAaTUCTHUYECKHX XapaKTEPUCTUK. BpIUMCIIEHHE OCHOBHBIX OIMCATEIBHBIX CTATUCTHK C
MTOMOIIIBIO AJIEKTPOHHBIX TaOJIHIl, THCTPYMEHTOB OM3HEC-aHATUTUKU U SI3BIKOB IIPOTPAMMHUPOBAHHUS.

3. IIpoBepka CTaTUCTMUYECKUX TUIOTE3. AHaJINW3 OAHON BHIOOPKHU. AHAIN3 OJHOPOAHOCTHU
BbIOOpKH. [TocTpoeHNE TOBEPUTETHHBIX HHTEPBAIOB ISl CPETHETO.

4. Tloctpoenue BbIOOpouHOW (yHKIMM pacnpeneneHus. I[IpoBepka COOTBETCTBHUS
TeopeTudyeckoMy pacrpeaeneHuto. Pacnpenenenne Xu-kBaapatr. Pacnpenenenue CrbroseHTa.
Hcnonp3oBanue kputepus cornacus Xu-KBajapar.

5. Anamu3 1Byx BbIOOpOK. BrigBneHue nocroBepHocTH paznuuuii. Ilapamerpuueckue
kputepun (t-kputepuid Ctbrogenta). Kpurepuit @umepa. Hemapamerpuueckue kpurepun Xu-
KBaJpar.

6. IloHsaTHE 3aBUCHUMBIX M HE3aBUCUMBIX CIIy4alHbIX BeIW4MH. KOppensiuoHHBIN aHalu3.
Kosdduuuent koppenauuu. Koppensuuonnas Marpuua.

7. Perpeccuonnslii ananus. JIunelnas perpeccus. MHOXKECTBEHHAs! PETPECCHs.

8. 3amaun uccien0BaHUs BPEMEHHBIX PsIOB. J(€KOMITO3UIUS OJTHOMEPHOIO BPEMEHHOIO psiaa
Ha aJINTUBHBIE COCTABIISIOIINE.

9. CranMoHapHOCTh CIy4aifHOTO Mpolecca U MOPOXKIEHHOIO UM BPEMEHHOTO psizia.

10. CraTucTrdyeckre MOJEIT OJHOMEPHBIX BPEMEHHBIX PSJIOB.

11. HeiipoHsl U UCKyCCTBEHHble HeHpoHHBbIE ceTH. KoMOMHHMpOBaHHE BXOJHBIX CUTHAJIOB.
@DyHKIMS aKTUBALMK JIEMEHTA.

12. Knaccugukarus HeHpOHHBIX CETEH.

13. ApxuTekTypbl HEHpOHHBIX ceTed. Tumbl MHOrOCIONHHBIX HeHpoHHBIX cered. Cetn C
00paTHBIMH CBSI3SIMHU.

14. Ognocnoitnas HelipoHHas ceTh. OOyueHue HeWpOHHOU ceTH. MeTo | TpalueHTHOrO CITycKa
B [IPOCTPAHCTBE BeCOBBIX Koa(duimenTos. [IpaBuio oOyuenus Yuapoy-Xodda. Anroputm o0ydeHus
OJIHOCJIOWHOU HEUPOHHOU CETH.

15. MHorocnoiiHas HeWpoHHasi ceTh. AJITOPUTM OOpPAaTHOTO PACHPOCTPAHEHUS OIINOKH.
Anroput™ 00y4eHHsI MHOTOCTIOHHONW HEMPOHHOM CEeTH.

16. 3amaun kiaccuuUKaK, perpecCHOHHbIE MOAETH U MPOTHO3UPOBAHUE BPEMEHHBIX Ps/I0B
Ha OCHOBE HEMPOHHBIX CETEH.

7.4.2. llpakTHyeckue 3aIaHUS 115 IPOBeIeHUs MPOMEKYTOUHOI aTTecTallMu 00y4al0IHXCHA
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1. VcxoaHble JaHHBIC MPEACTABISIOT 3HAYCHHS HEKOTOPOTO MOKa3aTelsi B MOMEHTBI BPEMEHU
t, t2, ts

JUIsl 0OBEKTOB C HOMEpaMH, yKa3aHHbIMH B cToione "NO".

BBINONHATE JMCTIEPCUOHHBIA aHa W3 C TOBTOPHBIMH H3MEPEHUSIMH, HCIOIB3Ys (YHKIIUIO
AnovaRM (from statsmodels.stats.anova import AnovaRM). J[lns mnpeoOpa3oBaHusi JaHHBIX
ucnosb30Bath MeTo Melt(). B kadecTBe 0TBeTa BBECTH MOJy4CHHOE 3HAUCHUE F-CTATHCTHKH.

VcxomHble aHHBIC IPEICTABIICHBI 10 BApHAHTaM B (Qaiiie *.CSV.

2. ITo uCXOMHBIM TaHHBIM JIJIs BPEMEHHOTO Psijia ONPEISINTE 3HAYCHHUS ITapaMeTPOB Ipoliecca
ARMA(L,1)

Xe=ox Xe-1+HertPre-1

Hcxoauble JaHHBIE TPEICTABIIEHBI [0 BapUaHTaM B (aiie *.csv.

7.5. Meroauueckue MaTepualibl, ONPEAEIAIONIME IPOLEAYPbl OLICHUBAaHU 3HAHUN, YMEHUH, HABBIKOB
U (UIM) OMBITA AEATENBHOCTH, XapaKTepU3YIOIIMX 3Tanbl (OPMHUPOBAHUS PE3YJIbTATOB OOyUYEHHS U
00eCTIeYNBAOIINX JOCTIKEHUE IUTAHUPYEMBIX PE3yIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTPaMMBI

Ne
u/n KonTposmpyemblie pa3aesibl JMCHHIIIHHbI HaumeHoBaHMe OLIEHOYHOTO CPeICTBa
1-ii pa3nen. UndopmanmoHHble TEXHOJOTHN AHAJIHU3A TAHHBIX
1 | 1.1. OcHoBHBIE ONKCATENbHBIE CTATUCTUKH. [IpakTHdeckue 3a1anus
[TocTpoerne BEIOOPOYHOH (PYHKIIUU
pacnpeeneHus

2 | 1.2. [IlpoBepka cTatucTHYeCKuX runote3. | [IpakTudeckue 3a1aHusi; TECTHI
JvcriepCuOHHBIN aHAIIU3

w

1.3, KoppensiunoHnHslii 1 perpeccuoHHbli ananu3 | [lpaktudeckue 3aganus

4 | 1.4, Buzyanuzanus JaHHBIX. [IpakTueckue 3ananus
OnepaTuBHBIN aHAIN3 JAHHBIX

5 | 1.5. Ananu3z u nOporHo3upoBaHue BpeMeHHBIX | [IpakTuueckue 3anaHus; TECTHI
J ;0 (0):!

6 | 1.6. HelipoHHsble cetn [TpakTuueckue 3anaHus

8. IlepeyeHb OCHOBHOII M [IONOJHHUTEJbHOH JIMTEPATYPbl, HEOOXOAUMOIl /AJIsl OCBOEHUS
AUCHHUIIAHBI

ABTOp, Ha3BaHHWE, MECTO U3IAHNS,

Ne . Ccebuika Ha 3x3emiuisip B 9bC /
U31aTeJNbCTBO, M0l U31aHUA Y4eOHON U Y4eOHO-
n/n . KOJIM4ecTBO 3K3emILisipos B HTh
METOAMYEeCKOI JTUTePATYPhbI
OcHOBHas JuTEpaTypa
Mxurapsia B. C., Apxunosa M. 1O., lyoposa T. A.,
1 Muponkuna 0. H., Cuporun B. II., Anamus https://urait.ru/bcode/ 450166

naHHbIX, Mocksa: Opaiit, 2020
Bonkosa B. M., CeménoBa M. A.,

Yerseprakosa E. C., Boxos C. C., IIporpammubie
CHCTEMBI CTaTUCTHUeCKoro aHanuza. OOHapyxeHue
2 3aKOHOMEPHOCTEH B JaHHBIX C HCIOJb30BAHHUEM
cucreMmbl R wu s3pika Python, HoBocuOupck:
HoBocubupckuii rocyaapCTBEHHBIM TEXHUYECKUM
yHuBepcutet, 2017

http://www.iprbooksh
op.ru/91682.html

3 Manyrua B. A., Maremarnueckas cratuctuka, | https://urait.ru/book/matematicheskaya-
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Mockga: IOpaiit, 2020 statistika-454600
Banees H. H., Axcanosa A. B., 'agenpmuna I'. A.,
AHaJII/I3. BPEMEHHBIX PANIOB 1 NPOTHO3UPOBAHHE, http:/Awww.iprbooksh
4 Kazansp: Kazanckuii HalmoHanbHBIH
. . 0p.ru/61814.html
HCCIIEI0BATENbCKUM TEXHOJIOTMUECKUM
yHuBepcuteT, 2010
bapckuii A. b., BBenenue B HelpoHHBIE CceETH,
5 Mockpa, CapartoB: HMHTepHer- YHHBEPCHUTET https://www.iprbooks
Nudopmanmonnsix Texnomoruit (MHTYUT), A hop.ru/89426.html
ITu Ap Menaua, 2020
JlonoJIHUTeIbHAS JTUTEpaTypa
1 Honkoprrrosa O. A., COFOHOBU M. B., Anams https://urait.ru/bcode/ 450587
BpeMeHHBIX psiioB, Mockaa: FOpaiit, 2020
FopomaHHHal E. U, HCI/IpOHHI)I? cetu, Camapa: http://www.iprbooksh
2 [ToBOMKCKUH  TOCYTapCTBEHHBI  YHUBEPCUTET
. op.ru/75391.html
TEJIEKOMMYHUKaIMi 1 nHpopmaruku, 2017
9. [Ilepeyenr pecypcoB HH(GOPMANUOHHO-TEJIEKOMMYHUKANMOHHON ceTn «UHTepHeT»,

H606XOHI/IMBIX AJI OCBOCHUSA JUCHUIIJIUHBI

HaumeHnoBanue pecypca cetu «]{IHTepHeT»

DJeKTPOHHBII aipec pecypca

9BbC u3narenscrBa «JIaHbY»

https://e.lanbook.com/

9BbC u3pgarensctBa «IPRSmart»

https://www.iprbookshop.ru/

O6pazoBarenbHas maatgopma «FOpaiT»

https://urait.ru/

Hayunas snektponnas 6ubnmoreka eLIBRARY.RU

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

Caiit cipaBoYHOM npaBoBOi cucTteMbl «KOHCYIBTAaHT
Tlmroc»

https://www.consultant.ru

EnunHplii  35eKTpoHHBIH pecypc  yuyeOHO-METOIUYecKOit
sutepatypsl CIIOI'ACY

www.spbgasu.ru

®enepanbHblii 00pa3oBarenbHblii mopTan "EnnHoe OkKHO
JI0CTyTa K 00pa3oBaTelbHbIM pecypcam”

http://window.edu.ru

Cucrema nucranimonnoro ooyuenusi CII6GI'ACY Moodle

https://moodle.spbgasu.ru/

Ilepeyenb npogecCHOHANBHBIX 023 JAHHBIX, HEO0X0AMMBIX /IVISI OCBOCHHUSI TUCHHUILINHBI

PedeparuBnas 6aza MaHHBIX MO YHCTOW M TPHUKIATHOU
matematrke zbMATH

https://zbmath.org/

Omnnaiin-coobmectBo mo Data Science M MallMHHOMY
obyuenuto Kaggle

https://www.kaggle.com/

10. MeToauueckne yKazaHus AJs1 00y4AKOIIHUXCH M0 OCBOCHHI0 THCHMILINHBI

[Iporpammoit  IUCHUIIIITMHBL

NpeaAyCMOTPCHO TPAKTHUYCCKUX 3aH5ITPII>i, npeamnojaararommux

3aKpeIUIeHNEe W3yYEeHHOTO MaTepuaja W (HOpMUPOBaHHE Yy OOydYaIOMUXCA HEOOXOJMMBIX 3HAHUH,

YyMEHMH U HaBblkOB. Kpome Toro,

BAaXHEHIIIUM ATaIloM HU3YUCHUA JUCHUIIINHBI

SABIIACTCA

CaMOCTOATCIIbHaA pa60Ta 06yqa}onmxcsl C HCIIOJB30BAHUEM BCCX CpCACTB U BO3MOKHOCTEH

COBPCMCHHBIX O6pa3OBaTeJ'IBHBIX TEXHOJIOTHIA.

B 06bem camocTosATensHON PaOOTHI MO AUCITUTUTHHE BKITIOUAETCS CISAYIOIIEE:

- MOATOTOBKA K IMMPAKTUYCCKUM 3aAHATHUAM,

IIOATOTOBKA K 3a4CTYy.

3amorom YCHICHIHOTO OCBOCHUsA  AUCLHMIIJIMHBI

HU3YUCHUC TCOPCTUUCCKHX BOIIPOCOB IO BCEM TECMaM NHUCIHUILINHBI;

IIOATOTOBKA K TEKYILEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

SABIAETCA  00S3aTENbHOE  IMOCELICHUE
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https://e.lanbook.com/
https://www.iprbookshop.ru/
https://urait.ru/
https://www.elibrary.ru/defaultx.asp
https://www.consultant.ru/

MPAKTUYECKUX 3aHATUH, TaK KaK MPOMYCK OJHOTO (TeM Ooyiee, HECKOJbKHMX) 3aHSITHH MOXKET
OCJIO)KHUTh OCBOCHHE pa3leioB Kypca. Ha mpakTHuecKux 3aHATHSIX MaTepuan 3aKpervisieTcs Mpu
BBIITOJIHEHUM MPAKTUYECKUX 3aJaHUM.

[Ipuctynass Kk W3y4eHUIO AUCIUIUIMHBI, HEOOXOJUMO B NEPBYIO OYEpPE/lb O3HAKOMUTHCS C
conepxkanueM PIIJ[, a Taxke METOAMYECKMMH YKa3aHHUSAMHM [0 OPraHU3aldd CaMOCTOSATEIbHON
paboThL.

[Ipn moArotoBke K MPaKTUYECKUM 3aHATHSM M B paMKax CaMOCTOSITENbHONW pPabOThI IO
W3YYCHHIO TUCIUTUTMHBI 00yJaroIuMcs He00X0IMMO:

- IIPU CaMOCTOATEIHOM M3YYEHUU TEOPETUUYECKOM TEMBI ClIeJaTh KOHCIIEKT, UCIIOIb3Ys
peKOMeHHOBaHHHe B PII/] ucrounuku;

BBIIIOJIHUTh MPAKTUYECKUE 33JIaHUS B paMKaxX U3y4aeMOM TEMBI;

- OTBETUTH Ha KOHTPOJBHBIE BOMPOCHI 110 TeME, UCTI0JIb3yst Matepuaisl DOC;

- MOATOTOBUTHCS K TPOBEPOYHON paboTe, MPelyCMOTPEHHON B KOHTPOJIbHBIX TOUYKAX;

- MOJArOTOBUTHCS K MMPOMEXKYTOUHOM aTTECTALUH.

Hrtorom n3yueHust TUCHUIUIMHBI ABJISIETCS 3a4eT. 3a4eT MPOBOAMTCS MO pacnucanuio. Popma
MPOBEACHUS 3aHSATHUS MOXKET OBbITh YCTHas, MUCbMEHHAs U B SJEKTPOHHOM Buje. CTyIeHTHI, HE
MPOLLIEIIINE aTTECTALMIO, JOKHBI TUKBUAUPOBATD 3a/10JXKEHHOCTh B YCTAHOBJIEHHOM MOPSIKE.

11. Ilepeuenr WHGOPMALMOHHBIX TEXHOJIOTHIl, MCHOJIb3yeMbIX MPH OCYLIECTBJIEHUH
o0pa3oBaTe/IbHOIO NpoLecca N0 JUCHUILINHE, BKJIKYAas NepedeHb NPOrpaMMHOro odecneveHust
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

1. IlpoBeneHue NPaKTHUECKUX 3aHATHH C HCHOIH30BAHHWEM IPE3EHTALMOHHOTO MaTephalia
(mpuMeHeHue MYJIbTUMEIUHHBIX TEXHOJIOTUI);

2. H3yuyeHuwe OTHETBHBIX TEM C HCHOJIH30BAHUEM CHUCTEMBI JUCTAHIIMOHHOTO OOYYEHHs
Moodle.

3. PabGota ¢ pecypcamu uH(pOpMaAIMOHHO-TEIEKOMMYHUKAITMOHHOW ceTn «MHTepHeT» (mpu
HE0OXOIUMOCTH):

- OJIEKTPOHHBIMHU OUOJIMOTEUYHBIMU CUCTEMAMU;

-COBPEMEHHBIMU NPO(GECCHOHATBHBIMU 0a3aMU JaHHBIX (B TOM YHUCIE MEXIYHApOJHBIMHU
pedepaTuBHBIMU 0a3aMu TaHHBIX HAYYHBIX W3/IaHUN );

- UH(OPMAIIMOHHO-TIPABOBBIMU CHCTEMAaMU;

- WHBIMH HH()OPMAIIMOHHO-CIIPABOYHBIMH CHUCTEMaMH W pecypcaMu WH(OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOMN ceTu «HTepHeT;

4. Paborta ¢ pecypcamu JIOKQJIBHOM CETHU OpraHu3aIiu (Mpyu He0OXOAMMOCTH):

-MH(POPMAIIMOHHO-TIPAaBOBBIMU cucTeMamu KoHcynbTaHT u ['apaHT;

- ”H(OpMaLIMOHHO-TIpaBOBOM 0a30i JaHHBIX «KoaeKcy;

5. CrangapTHOE IpOrpaMMHOE 00ecTIedeHre IEPCOHANIBHOTO KOMIIbIOTEpa.
12. Onucanne MaTepuaIbHO-TEXHHYECKOH 0a3bl, Heo0X0aAMMOii
00pa30BaTeIbHOIO MpoIecca 1Mo JUCHUTINHE

AJIs OCyIIeCTBJICHUSA

VYyebnas aynuropusi IS TPOBEICHUS 3aHATUN
JIEKUMOHHOI'O THIIA, 3aHATUHA CEMUHAPCKOTO THIIA,

KypCOBOT'O MPOEKTUPOBAHUS (BBITIOJIHEHUS
KYpPCOBBIX paboT), TPYNIOBBIX U UHIMBUAYATbHBIX
KOHCYJIbTaIlHH, TEKYIIETOo KOHTPOJISt u

HpOMCX(YTOqHOﬁ arTeCTalilnuu

KomMmriekt MyinbTUMeTuiHOT0 000py10BaHUS
(mepcoHaNIbHBINA KOMITBIOTEP € IOCTYIIOM K CeTH
«HTEepHET» U 0OecrneueHueM 10CTyna K
9JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTENbHOM
cpene opraHu3anuu, MyJbTUMEIUHHBINA ITPOEKTOP,
9KpaH, ayAHMoCcHCcTeMa); J0CKa MapKepHas Oemnast
smaseBas. KomrmiekT yaebHol MeOen.

VYyeOHast ayquTopus (KOMITBIOTEPHBIA KJIacc) IS
IIPOBE/ICHUS MPAKTUYECKUX 3aHATHUI, KypCOBOTrO
POEKTHUPOBaHHUS (BHIIIOJHEHUS KYPCOBBIX paboT),

Paboune mecra c¢ IIK (crom KOMOBIOTEpHBIH,
CHUCTEMHBIN OJIOK, MOHUTOD, KJIaBUATypPa, MBIIIb) C
noctynoM K cetu «MHTepHeT» M obecnieueHHuEeM
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IPYIIIOBBIX U UHIUBUIYaJIbHBIX KOHCYJIBTALUH,
TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOU aTTeCTallun

J0CTyna K 9JIEKTPOHHOW  MH(pOpPMAIMOHHO-
o0Opa3oBaTenbHOI cpene OpraHu3aliu u
JIEKTPOHHBIM OUOJIMOTEYHBIM CUCTEMaM.

ITomemenus CaMOCTOSITEIILHOU

o0yJaromuxcst

VTS paboThI

Paboune mecra ¢ I1K (cTON KOMIIBIOTEPHBIH,
CUCTEMHBIHN OJIOK, MOHUTOP, KJIaBUATypa, MbILIb) C
noctynoM k cetu «MHTepHeT» u obecriedyeHrnem
JIOCTYTA K 3JIEKTPOHHOUN HH(DOPMAIIMOHHO-
o0pa3oBaTeNnbHOI cpejie OpraHu3aluu 1
3JEKTPOHHBIM OMOJIMOTEYHBIM CHCTEMAaM.

JUia maBanunoB u jaun ¢ OB3 oOecneunBaroTCsl ClEUUAbHBIE YCIOBUSA AJI IOJIYYEHHS
00pa3oBaHMs B COOTBETCTBUU C TPEOOBAHUSAMHU HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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[Tpunoxenue 1
METOAUYECKHUE YKA3ZAHUSA U151 OBYUAIOLIUXCSA

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

Jns popMHpOBaHUS YETKOTo MpeAcTaBleHHs 00 o0beMe M XapakTepe 3HAHMWA M YMEHUH,
KOTOPBIMHM Halo OyJeT OBIaJETh MO JUCLMIUIMHE B CaMOM Hayajle y4eOHOro Kypca oOydaromuics
JIOJKEH 03HAKOMUTBCS C YIeOHO-METOIUYECKON TOKYMEHTAIUEH:

- pabodell mporpaMMoN AMCHUIUIMHBL C LEISIMH W 3aJa4aMy JTUCLMIIJIMHBI, €€ CBS3IMHU C
JPYTMMHU JTUCUUIUIMHAMUA O00pa30BaTEIbHON MPOrpamMMbl, IEPEUHEM 3HAHMM M YyMEHUH, KOTOPHIMU B
IIpoIecce OCBOCHUS AUCHUILIMHBI JOJKEH BIaJleTh 00ydJarouiics,

- IOPSAJIKOM IIPOBEJEHUSI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXYTOUHOM aTTecTaluy;

- rpadMKOM KOHCYJbTAlUi NpernoaaBatenel kagenpsl.

CucremMatuveckoe BBIOJIHEHHE y4eOHOW pabOThl Ha NPAKTUYECKUX 3aHATHSAX, a TaKKe
BBINOJIHEHUE CAMOCTOATENIBHOM pab0ThI MO3BOJIUT YCIEHIHO OCBOUTDH AUCLUIUINHY.

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

- [OCeLaTh NPAaKTUYECKUE 3aHATUS;

- BCE paccMaTpUBaeMble Ha IMPAKTUYECKHX 3aHATHSAX TEMbl U BOIPOCHl 0053aTENbHO

¢ukcrupoBarhb (1100 Ha OyMaXKHbBIX, TUOO HA MAIIMHHBIX HOCUTEISIX HH(POPMALUN);

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

- IIPOSABIIATH AaKTUBHOCTh HAa IPAKTHUYECKUX 3aHATHUAX, a TAKKE IPU MOATOTOBKE K HHUM.
HeoOxonuMo NOMHHUTH, 4YTO KOHEYHBIH pE3yJbTaT OBJAJACHUS COAECpKAHUEM AUCLMILIUHBI
HEo0X0/1uM, B IIEPBYIO OUYepe/ib, CAMOMY 00yUaroIIeMycs;

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

CywecmeeHnbiM MOMEHMOM O]l CIYOeHMA AGNAEMCA B03MOACHOCHb 0OCYICOEHUs U BHECEHUs]
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 U3JIaraéMbli IPEIoiaBaTeeM MaTepHualt;

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

-33/1aBaTh MPENOJABaTENI0 YTOUHSIONIME BOMPOCHl C LENbI0 YSICHEHHS] TEOPETUYECKUX
MOJIOKEHUH;

Ilpu 3ampyonenusx 6 eocnpusmuu mamepuana ciedyem oopamumvcs K OCHOBHbIM
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 BBIMIOJIHEHUS IPAKTHUUECKUX 3aaHui 10 AucuUIuInHe «CoBpeMeHHbIEe HH(POPMAIIMOHHBIE
TEXHOJIOTUM MCCIIEJOBaHUS JAHHBIX B apXUTEKType M TpaJOCTPOUTENBCTBE» — NpUOOpeTeHue
MPAKTUYECKUX HAaBBIKOB paOOThI C OCHOBHBIMH MHCTPYMEHTAIbHBIMU CPEACTBAMH aHAJIN3a JaHHbIX.

BrimonHeHne mNpakTUYeCKUX 3aJjaHuid  TpeOyeT OT O00ydaromerocs mpeaBapuTebHOTO
M3y4eHHs y4eOHOM M HaydHOM JHUTepaTypbl U MPOYUX MH(MOPMAIIMOHHBIX UCTOYHUKOB, B TOM YHUCIIE
NEpUOANYECKHUX U3aaHuil 1 HTEepHET-pecypcoB.

[TepeueHp TeM NMPaKTUYECKUX 3aHITUI MPEJICTABICH B HUKENPUBEIEHHON TabIuIe.
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Taoauma 1

- Co;:[epma}me MNPAKTUYCCKHUX 3aHATHI 10 TeMaM AUCHHUILIMHBI H

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

Ha3sBanue TemMbl
y4eOHOM TUCUMILUINHBI

Conep:xaHue MPaAKTHYECKOTO
3aHATHS

CamocrosiTesbHasi padoTa
o0yuaromerocs (¢popmMbl KOHTPOJIsA)

OcHOBHEBIE
onucareabHbIE
CTAaTUCTUKHU

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

BeimmonHenne mpakTHYecKoro 3a1aHus
Ha OCHOBE JaHHBIX U3 PaboT cBoei
HCCIIEeJ0BATEIbCKOI 00IacTH

['pynmnupoBKa JaHHBIX.

Breimonnenue IMPaKTHYCCKOIo
3aJaHus C HCIIOJIB30BAHHUCM

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
. AJIEKTPOHHBIX TaOJIHIL, .
JIVICTIEPCUOHHBIH 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
IPOrPaMMHUPOBAHMUSI

HCCIIEI0BATEILCKOM 001acTh

[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 33 1aHUS
Ha OCHOBE JIaHHBIX U3 padoT cBOei
HCCIIeIOBATEeNbCKON 00IaCTH.
[ToaroroBka K TECTUPOBAHUIO MO
NpEIbIAYILIENH TEME

Busyanuzanus naHHBIX.

Brinonnexnue MMPAKTUYCCKOTI'0O
3aJaHuA C UCITOJIb30BaHHEM

Brmonnenue IMPAKTUYCCKOr'o 3aJaHUs

OnepaTuBHBI  aHANTU3 | HHCTPYMEHTOB OM3HEC-aHAIUTUKHA | Ha OCHOBE JaHHBIX U3 paboT cBOeH
JaHHBIX U CIIEUATU3UPOBAHHBIX SA3bIKOB 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 CIIENUAIN3UPOBAHHEIX 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 OM3HEC-aHAJTUTHUKH
U CHEUUaJTU3UPOBAHHBIX SA3BIKOB
IIPOrpaMMHUPOBAHUs

HUCCIEI0BATEILCKOM o0acTH.
[TogroroBka K TECTHPOBAHUIO IO
HpEeABIAYIIECH 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 JaHHBIX 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

TECTUPOBAHHNIO

[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
NUCbMEHHO20 peulenus 3a0ay Uiu He Nno020MOBUSUIUMCS K OAHHOMY 3AHAMUIO, PEKOMEHOYemcs He
no3zoice uem 6 2-yx HeoelbHblll CPOK ABUMbBCA HA KOHCYIbMAYUio K Npenooasamento u omyumamascs no
meme.

1.3.B npouecce BHINOJTHEHHS CAMOCTOATEILHON padoThI:

[Ton camocTosATeNbHOM paboToif  OOyuaromMXCsi NOHMMAaeTcs IUIaHupyemas pabora
oOyJaroluxcs, HampaBleHHas Ha (QOPMHUpPOBAHUE YKa3aHHBIX KOMIIETEHIIMH, BBINOJIHSAEMAas BO
BHEAyJIUTOPHOE BpeMs IO 33aJaHUI0 U TPU METOJMYECKOM PYKOBOJCTBE IpenojaBarelns, 0e3 ero
HEMOCPEACTBEHHOI'O y4acTHSl.

Heasb camocrosTeabHON PpadoTbl 1o aucuumiinHe «CoBpeMeHHble HH(OpMAIMOHHBIE
TEXHOJIOTUM HCCJIENOBAaHUS JAHHBIX B apPXUTEKType M TIPajJOCTPOUTENBCTBE» — 3aKpEHUTh
TEOPETUYECKHE 3HAaHUS W TPAKTUYECKHUE HABBIKKU B OO0JACTH M3YyYEHHUS METOJOB IOCTPOECHHS
MaTEMaTHYECKUX MOJIENIEH pacCMaTPUBAEMBIX MPOLIECCOB, HA OCHOBE NMEIOINXCS 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 NpearnojiaraeT He TOJbKO M3y4eHHEe OCHOBHOW y4eOHOW JUTepaTyphl MO AUCLUUIUIMHE, HO U
MIPUBJICYEHUE JIONIOJHUTEIBHOM JIMTEPATYPhl MO CMEXHBIM AMCHMILUIMHAM, a TAK)K€ HCIOJIb30BAHUE
pecypcoB cetu HMurepHer. OTBeTbl Ha BONPOCHI JJsI CaMOCTOSATENBHOM pabOThl TOTOBSTCA
00y4aroIMUMHUCS CaMOCTOATENBHO U TPOBEPSIOTCS MpernojaBaTesieM Ha MPAKTUUYECKUX 3aHATHAX B
XO0JIe YCTHOTO OTIpOCa, a TAKXXe MPU MPOBEIEHUN KOHTPOJIBHBIX padoT, TEKYIIErO TECTUPOBAHMUSL.

CamocrosarenbHass pa®oTa MpennojiaraeT HalucaHWe d3cce WM pedepara; pa3paboTKy u
pellIeHre 3a1aun; MOMCcK NHPOpMaIUH 10 TEME; TBOPUECKOE 3aJaHKe; MOATOTOBKY K TECTHPOBAHUIO.

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

CamocrosTenbHas pabota TpeOyeT OT O0O0ydYalomerocss MpeABAPUTEIBHOTO H3Y4YEHUS
JUTEpaTypbl U MPOUYUX HWH(POPMALMOHHBIX HCTOYHUKOB, B TOM YHUCIIE TMEPUOJNYECKUX H3JaHUN U
HNutepHeT-pecypcos.
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Taoauna 2 - IlepeyeHb JuTepaTypbl U NPOYUX MHMOPMANMOHHBIX HCTOYHHMKOB ISl
CAMOCTOSITE/ILHOTO U3YYeHHSI

Ha3BaHue TeMbl yqeﬁnoifl AUCHHUIIINHBI

Ilepeuyens JuTepaTyphbl H MPOYUX HHPOPMALMOHHBIX
HCTOYHHMKOB VISl CAMOCTOSAITEIbHOI0 H3YYeHHUSI

1. OcHoBHbIC onmicaTenbHble cTaTuCTUKN | Mxutapsa B. C., Apxumoa M. 1O., Jlyoposa T. A.,
2. T'pynnuposka naHHbIx. [TocTpoeHue Muponkuna FO. H., Cuporun B. Il., AHanu3 naHHBIX,
BBIOOPOYHON (YHKITMU Mocksa: IOpaiit, 2020.
pacrpe/eeHusl. Bonkosa B. M., CeménoBa M. A., YerBeprakoBa E. C.,
3. TIpoBepka cTaTUCTHYECKHUX THIIOTES. 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:  HoBocuOupckmii  rocymaapCTBEHHBIN
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 HCCIIEIOBATEIIbCKHI
MuoxecTBeHHas JNIMHeHHAS | TexHONOTMUECKHil yHUBepcuTeT, 2010,
perpeccusi. HenmHennast perpeccust [TogxopeitoBa O. A., CokxonoB M. B., Ananuz
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 cereid ans | bapckuii A. b., Beenenue B HeiipoHHble ceTH, MoOCKBa,
MOCTpoeHust perpeccronHoit mogenu | Capato: MutepHeT- YHuBepcuter HMHpOpMaAIOHHBIX
_ _ Texnonoruit (MHTYUT), Aii [Iu Ap Menaua, 2020.
9. Tlpumenenue HEHpOHHBIX CeTell VIS | [opoxannmma E. W., Heifponnsle cetn, Camapa:
3a/1aq MpOrHO3UPOBAHNA [ToBOIKCKHI roCyapCTBEHHBIH YHUBEPCUTET
10. [TocTtpoeHne HEHPOHHBIX CceTe B | TeJIEKOMMYHUKauUil 1 uHpopmaruku, 2017.

3agadax KHaCCH(bHKaHHH
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