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

Lenu u 33124 AUCHUILITUHBI — (HOPMHUPOBAHNUE 3HAHWN W HABBIKOB MPUMEHEHUS 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

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

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

— HW3y4YeHHWE METOJOB IIOCTPOCHMSI MAaTEeMaTHYEeCKUX MOJENeH g paccMaTpUBAEMBbIX
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€ MJAHHBIX, IIPEACTABJIICHHBIX BPEMCHHLIMHU pAdaMU, (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 CpeaCcTBa
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
— BBIJICJISATh XapaKTePHbIE 0COOCHHOCTH, CO/IEPIKAIIINECs B TaHHBIX; 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
apXUTEKType 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€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 TCXHOJOTUHU UCCIICAOBAHHA JAaHHBIX B
APXUTEKTYPEC U I'padOCTPOUTEILCTBC) HeO6XOI[I/IMOZ

3HAmMys.
— [PUKIAIHBIC [TAKEThI BU3yaJIN3allUN JAHHBIX
— METOJIbl aHaJIM3a U CTaTUCTUUECKOMN O6pa6OTKI/I JaHHBIX
— OCHOBBI KOPPCILIIUOHHOI'O U PEIrPpECCHOHHOI0O 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 ONNUCATENIBHBIE CTATUCTUKY;

— HaXOAWTb KOPPEISALMOHHBIE CBSI3U U PEIrPECCUOHHBIE COOTHOIIECHMUS.

enaoemn:

— HaBBIKaMH pabOTHI C IUTEPATYPOH;

— CTaHIapTHBIMH METOJaMHU M MOJETSMHU aHajiu3a JaHHBIX M WX TPUMEHEHHEM K
PEIICHUIO PUKJIATHBIX 33]1a4;

— 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 MOCIEAYIOMMUX Y4YEOHBIX JUCHMIUIMH, A KOTOPHIX HEOOXOAMMBI 3HAHUS,
YMEHHUS U HaBbIKH, (pOpMHUpyeMble TaHHOW MucHUIUIMHON: «HaydHasi JesTenbHOCTh, HalpaBlieHHAs Ha
MOJrOTOBKY JMccepTaluy K 3amuTe». OCBOCHHE JaHHOM TUCHMIUIMHBI 00ECHeYMBAET BO3MOYKHOCTH
aKTUBHOTO y4acTUsi B MEXAYHapoAHBIX 00pa3oBaTeNbHBIX Mporpammax, KOH(EpEeHLHUsX,
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 ¢
npenoaasareseM (10 BUAaM y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEJIbHYIO PA00Ty 00y4arommXxcs



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 TUCIUILIHHE 1ac0B. 72 72

Py et 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 AKAJeMHUYECKHX MJIH ACTPOHOMHUYECKMX 4YacOB 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 paznen. UnpopmalioHHbIE TEXHOIOTUU
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-i paznen: adopmalimoHHbIe TEXHOJIOTHH aHAJN3a JaHHBIX

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

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

1.2. IlpoBepka CTaTUCTUYECKHUX TUTOTE3. J{MCIIepCHOHHBIN aHATIH3.

OOmiass 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. KoppemnsiuoHHbIH U perpecCHOHHBINA aHaIN3

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

Perpeccronnsiii ananus. JIunelHas perpeccusi. Metojl HamMeHbIIMX KBaapartoB. llapHas
JIMHEHasA perpeccusi. MHOKECTBEHHAs JIMHEWHAs perpeccus. HenmHeitnas perpeccus.

[IpoBepka 3HAUNMOCTH ypaBHEHUS PETPECCUMU.

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

1.5. AHanu3 ¥ NPOTHO3UPOBAHUE BPEMEHHBIX PsIIOB

3aia4yu 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. KoMOuMHMpoBaHME BXOIHBIX CHUTHAJIOB.
OyHkuMs akTuBanuu sneMeHTta. Krnaccudukamuss HEHpOHHBIX CeTei. APXHUTEKTYpbl HEHPOHHBIX
cereil. Tunbl MHOTOCIOWHBIX HEHPOHHBIX ceTell. CeTu ¢ 0OpaTHBIMU CBA3SIMU. AJTOPUTM OOY4EHHUS
OJIHOCJIOWHOW HEHPOHHOM CETH.

MHorocnoiitHas HeipoHHas CeTh. AJTOPUTM OOPATHOTO PACHPOCTPAHEHUS OIIHOKH. AJITOPUTM
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  aHanmu3. JlucnepcHoHHBI  aHaMM3 ¢
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. OnepaTUBHBIN 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 CeTeil B 3a7auax Kiaccuuranuu 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  cTaTHUCcTUKU.  [locTpoenue 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. OnepaTuBHbIA 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 3aHITUI 10 AUCIUIUIMHE.

3. [Ipesenranumu.

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

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

6. Merognueckoe oOecmeueHHe ITUCHUIUIMHBI B Cpele AWCTAaHIMOHHOTO oOydeHus 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,
3aIIaHUPOBAHHBIX VI AUCLUIUINHBL.

@®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, XapaKTEPH3YIOLIUX dTanbl (HOPMUPOBAHUS
pe3ynbTaToB OOydeHHss M OOECHeuMBAIOIIMX JOCTH)KEHHE IUIAaHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS
o0pa3zoBaTeNbHON MPOTrPAMMBI;

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

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

Ne KoutpoJsnpyemsble pa3ienbl Pe3yabTaThl 00y4yeHust
n/n AU CIMTIJINHBI
1-ii pa3nen. UndopMannoHHble TEXHOJIOTHMH AHAJIN3A IaHHBIX
1. \ 1.1. OcHOBHBIEC ONUCATEIHHBIC \ 3HaTh:




CTaTUCTHUKH. IToctpoenue
BBIOOPOYHOM byHKIUHA
pacripenieneHus

— OCHOBHBIC MCTOABI aHalin3a JaHHBIX W MOJACIIMPOBAHUSA
JJI pCIICHUSA HpO(beCCI/IOHaJ'IBHBIX 3aJa4.

VYMeTh:

— BBIICIATH XapaKTepHbIE OCOOCHHOCTH, COJEp)KaIlhecs B
JAHHBIX

- HpI/IMeHHTB OCHOBHBIC aJIFOPI/ITMLI CT&THCTH'—IGCKOﬁ
00pabOTKH JAHHBIX I PEIICHHS MPAKTHYECKUX 3a7ad U
rpadUueCcKOro MpeACTaBICHUS PE3yIbTATOB.

Bnaners:

— KOMITBIOTEPHBIMA METOJ]aMH, B TOM YHCIE METOJaMH
OpOrpaMMHpPOBaHMsA,  JUIA  OOpabOTKM  JaHHBIX B
npodeCCHOHATIPHBIX 3a/1a4aX.

1.2. TlpoBepka CTaTUCTUYECKHUX
runore3. JJMcrnepCuOHHBIN aHAJIN3

3HaTh:

— QITOPUTMBI aHAJIN3a JAHHBIX;

— OCHOBBl MPUMEHEHHUS  MAaTeMaTUYECKUX  I1aKeTOB
MPUKIIAAHBIX POTPaMM, HHCTPYMEHTOB OHM3HEC-aHATUTHKH
U S3BIKOB TMPOTPAMMHUPOBAHUS JUIsl  CTaTUCTUYECKOU
00pabOTKM MAaHHBIX M PabOTHl C TpadUKOH, OCHOBHBIMHU
airopuTMamMu  oOpabOTKM JaHHBIX M CIoco0aMM  UX
BHEIIHETO MPECTABICHUSI.

VYMeTh:

— HMHTEpPHPETUPOBATh PE3YyJbTaThl, IMOJYYCHHbIE MPH
AHAJIN3€ JaHHBIX;

— IPUMEHATh  OCHOBHBIC  QJITOPUTMBI  CTaTHCTHYCCKOU
06pa60T1<1/1 JAaHHBIX JIA pCHICHI/Iﬂ HpaKTI/I‘-IeCKI/IX 3a1a4 "
rpadUyecKOro MpeAcTaBlIeHUs Pe3yIbTATOB.

Bmaners:

— HaBbIKAM U HHCTPYMEHTOB OH3HEC-aHAUTUKU W
HCIIOJIB30BaAHUA MATEMATHUUYCCKUX IIaKETOB HpI/IKJ'IaI[HBIX
MporpamM Jisl aHaJIM3a IaHHbIX.

1.3. Koppensaunonnsrit u
PErpECCUOHHBIN aHAIIN3

3HaTh:

— MareMaTH4YecKHe MOJENU U METOJIbl, UCIIOIb3yeMble IS
OTIMCaHMsI TAaHHBIX;

— QJITOPUTMBI aHAJIN3A JAHHBIX;

— OCHOBBl TIPUMEHEHHS  MaTEMaTHUECKHX  MaKETOB
MPUKIIAJHBIX MPOTPaMM, HHCTPYMEHTOB OM3HEC-aHATUTHKH
U S3BIKOB  TNPOTPAaMMHPOBAHUS UL CTaTUCTHYECKOU
00pabOTKM JaHHBIX U PabOTHl C TpaduKOH, OCHOBHBIMHU
anropuTMamMu  o0pabOTKM JaHHBIX M CIOCO0aMH  HX
BHEIIIHET0 MPE/ICTaBICHUS;

— OCHOBHBIE METOJBI aHAIM3a JAHHBIX W MOICITUPOBAHHS
JUIsL pelIeHus: IpogecCHOHATIbHBIX 3aj1au.

VYMeTh:

— BBIJCNATH XapaKTepHbIE OCOOEHHOCTH, COJEpKalluecs B
JIAHHBIX;

— UHTEpPHPETHPOBATH PE3YJIbTATHI, IOJYyYEHHbIE MpHU
AHAJIN3E JAHHBIX;

— IPUMEHSTh  OCHOBHBIE  QJITOPUTMBI  CTATUCTUYECKOU
06pa6OTKI/I JaHHBIX IJId pemeHI/m HpaKTI/I'-IeCKI/IX 3a1a4 "
rpaduuecKoro MpeaCTaBICHHsI Pe3yIbTaTOB.

Bnaners:
— HAaBbIKAMMW  HCIIOJB30BAHHUS MATCEMATHUUYCCKHUX IIAKCTOB
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NPUKIAAHBIX  TPOrpaMM M HMHCTPYMEHTOB  OHW3HeEC-
AHAIUTUKY JUIsl aHATIM3a TAaHHBIX;

— KOMIIBIOTCPHBIMU METOAaMM, B TOM 4YHCJIC MCTOJaMH
OpOrpaMMHUPOBaHUs, Uil OOpabOTKM  JaHHBIX B
npodeCCHOHATIPHBIX 3a/1a4aX.

1.4. Busyanuzanus J1aHHbBIX.
OnepaTuBHBIN aHATU3 JAHHBIX

3HaTh:

— OCHOBBl MNPUMCHEHHS  MATEMAaTHYCCKUX  I1aKETOB
MPUKJIAHBIX TPOTpaMM, HHCTPYMEHTOB OW3HEC-aHAIUTUKH
U S3BIKOB IIPOrPAMMHUPOBAHMS  UJII  CTaTUCTUYECKOU
00pabOTKM JAaHHBIX U PabOTHl C TrpaduKON, OCHOBHBIMHU
anropuTMamMu  oOpaOOTKM JaHHBIX M CIOCO0aMHM  UX
BHEITHETO MPECTABICHUS.

VYMmeTs:

— TPUMEHSATH OCHOBHBIE AJNTOPUTMBI CTATUCTUYECKOU
00pabOTKN JAHHBIX I PEIICHHS MPAKTHYCCKUX 3a7ad U
rpagUYeCcKOro MPEACTABJICHHS PE3yIbTATOB.

Bnaners:

— HaBBIKAMH HCITOJIL30BAHUS MAaTEeMaTHYECKUX ITaKETOB
NPUKJIAJHBIX  [pPOrpaMM U HMHCTPYMEHTOB  Owu3Hec-
AHAJIMTUKHU 171 aHAJIN3a JaHHBIX.

1.5. AHanu3 ¥ IpOrHO3UPOBAHKE
BPEMCHHBIX PSIOB

3HATh:

— MaTeMaTHYeCKHE MOJEIM M METOJbI, MCIIOJIb3yeMbIe IS
OTIMCaHMSI JAaHHBIX;

— QJIFOPUTMBI aHAJIN3A JAHHBIX;

— OCHOBBl TIPUMEHEHHS  MaTEMaTHYECKUX  MaKETOB
MPUKIIAJHBIX NPOTPaMM, UHCTPYMEHTOB OM3HEC-aHATUTHKH
U S3BIKOB  TNPOTPAaMMHPOBAHUS UL CTaTUCTHYECKOU
00pabOTKM JAaHHBIX M PabOTHl ¢ TrpaduKol, OCHOBHBIMHU
aqropuTMamMu  o0pabOTKM JaHHBIX M CIoco0aMHu  UX
BHEIIIHET 0 Mpe/ICTaBICHUS;

— OCHOBHBIE METOJBI aHAIM3a IAHHBIX W MOICITUPOBAHHS
JUIsL pelIeHus: IpogecCuOoHaIbHbIX 3aj1au.

VYMeTh:

— BBIJCNATH XapaKTepHble OCOOEHHOCTH, COJAEpIKAIUECs B
TaHHBIX;

— UHTEPHOPETUPOBATH PE3YIbTaThl, IONYYEHHBIE IIpU
aHaJanu3e JAaHHBIX;

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

Bnaners:

— HaBBIKAMHU HCIIOJIb30BAHUS MAaTEMAaTHYECKUX TIAKETOB
MPUKJIATHBIX TPOTpaMM JJIs aHaJu3a JJaHHBIX;

— KOMIBIOTEPHBIMH METOJIaMH, B TOM YHCIIE METOJaMHu
MPOrPaMMHUPOBAHUST M WHCTPYMEHTOB OW3HEC-aHAIUTUKH,
JUTs1 00pabOTKM TaHHBIX B MPO(heCCHOHATBHBIX 3a/1a4ax.

1.6. HeiiponHsie cetu

3HaTh:

— MaTeMaTHYeCKHEe MOJEIH U METOJbI, UCIOJIb3yeMbIe IS
OIMCAaHUS JAHHBIX;

— OCHOBBl TNPHMEHEHHS  MAaTeMAaTHUYEeCKHMX IMaKETOB
MPUKIIATHBIX TPOTrpaMM, HHCTPYMEHTOB OM3HEC-aHATUTUKH
W SI3bIKOB  IPOTrPAMMHUPOBAHMSL  JUJISl  CTaTUCTUYECKOMU
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00pabOTKM JAaHHBIX U PabOTHl C TrpaduKOl, OCHOBHBIMHU
QIroOpuTMaMu  00pabOTKM JaHHBIX U crmoco0aMu  HX
BHEIIIHET O NpeICTaBIEHUs.

VYMeTh:
— IPUMEHSTh  OCHOBHBIC  QJITOPUTMBI  CTaTHCTHYECKOU
00pabOTKM JaHHBIX Ui pEIICHHUS MPAKTHUYECKHX 3a1ad U
rpauIecKOro MPEICTABICHHS PE3yJIbTaTOB.

Bnaners:

NPUKIAAHBIX  TPOrpaMM W HMHCTPYMEHTOB  OHW3HEC-
AHAIUTUKY JUIsl aHATIM3a TAaHHBIX;
— KOMIIBIOTCPHBIMU METOAaMHM, B TOM 4YHCIC MCETOAAMH
OpOrpaMMHUpOBaHUs,  JUIA  OOpabOTKM  JaHHBIX
poheCCHOHATPHBIX 3a/1a4aX.

7.2. Onucanue TOKa3aTeliel M KPUTEPUEB OIICHUBAHUSA KOMIIETEHIIMHA Ha Pa3UYHBIX dTanax ux
(dhopMUpOBaHHUSI, OTIMCAHUE IIKAJT OTICHUBAHUS

OIICHKA «OTIMYHO» «3aYTCHOY

— CUCTECMATU3HNPOBAHHBIC, FJ'IY6OKI/IG M TIOJIHBIC 3HAaHMWA II0 BCEM pa3aciiaM JUCHUILIMHEBI, a
TaK)K€ 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIIUM 3a IIPEesbl y4eOHOM MporpamMmBbl;

—TOYHOEC HCIIOJIB30BAHUEC Haquoﬁ TCPMHHOJIOTUHU, CUCTCMATUYCCKU I'PAMOTHOC U JIOTUYCCKHU
NPaBUIILHOE M3JI0KEHUE OTBETA Ha BOIIPOCHI;

— 0e3ynpevHoe BiaJileHHe HHCTPYMEHTapHeM Y4eOHOW JUCIMIIIMHBI, yMEHUE ero 3((HeKTUBHO
HCIIOJIB30BATH B IMIOCTAHOBKC HAYYHBIX U NIPAKTUYCCKHUX 3aJ1a4,

— BBIPAXKCHHAA CHOCOOHOCTH CAMOCTOSITEJILHO U TBOPYCECKU pCUIATH CJIOKHBIC HpO6HeMBI u
HECTaHJapTHBIE CUTYaINH;

— IIOJIHOE U TITyOOKOEe YCBOCHHE OCHOBHOM U JONOJIHUTENBHOM JIUTEpaTyphl, PEKOMEHJOBAHHON
paboueii mporpaMMoii Mo AUCLUUILINHE;

—YMCHUC OPHUCHTUPOBATHECA B TCOPHUAX, KOHLUCIIIUAX WU HAIMPABJICHUAX JUCHUIIIMHBI U J1aBaTh
UM KPUTHYECKYIO OLIEHKY, UCIIOJIb3Ys HayYHbI€ TOCTHKEHUS APYTUX AUCLUILINH;

—TBOpYECKass CaMOCTOsITeNIbHAas paboTa Ha MPaKTHYECKUX/CEMUHApPCKUX/Ta00paTOPHBIX
3aHATHUAX, AKTUBHOE YYacTHE B TPYIIOBBIX OOCYKAECHUSAX, BBICOKUI YPOBEHb KYJIbTYphl UCIIOIHEHUS
3aJJaHIMH;

—BBICOKHI YpOBEHb C(HOPMHPOBAHHOCTH 3asBICHHBIX B paboueil mporpaMme pe3ysbTaToB
o0OyueHusl.

OneHKa «XopouIo» «3a4TeHO»

— IIOCTaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS 110 JUCLUIIIINHE;

—YMEHHE OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLENIHUAX U HAIIPABICHUAX AUCLUIUIMHBI
U JaBaTh UM KPUTHYECKYIO OLICHKY;

—HCIIOJIb30BAHNE HAYYHOM TEPMHUHOJIOTMM, JIMHTBUCTHYECKHM U JIOTUYECKH IPABHIBHOE
U3JI0KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JeTaTh 000CHOBaHHbIE BHIBOIBI;

— BJIaJICHUE UHCTPYMEHTAPUEM I10 AUCLUUIUIMHE, YMEHHUE €r0 MCIOJIb30BaThb B IIOCTAHOBKE U
pEIlIeHNH HayYHBIX U NMpo(ecCHOHAbHBIX 3a/1aY;

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

— caMoCTOsITeNIbHAsE padoTa Ha MPAKTUYECKUX 3aHATHSX, yU4aCTHE B TPYIIIOBBIX OOCYXICHUSX,
BBICOKHH YPOBEHb KYJIBTYPbI UCIIOJIHCHUS 3aJaHUN;

— HaBbIKaAMH HCIIOJb30BaHHUA MATCMATUYCCKUX IIaKECTOB




—CpeAHUH YpOBEHb C(POPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpaMme pe3yinbTaToB
o0OydeHusl.

Ol1eHKa «Y/IOBJIETBOPUTEIHHOY «3aUTEHOY

— IOCTAaTOYHBIH MUHUMAIbLHBEIN 00bEM 3HAHUH 10 TUCIIAILINHE;

—YCBOCHHE OCHOBHOM JINTEPATYPHI, PEKOMEHIOBAHHOHN paboyeil mporpamMmoit;

—YMEHHUE OPUEHTHPOBATHCA B OCHOBHBIX TEOPUAX, KOHLEMNIMUSAX M HAMPABJICHUAX IO
JUCLUILIMHE U 1aBaTh UM OLICHKY;

— ACIIOJIb30BAaHUE HAYYHOM TEPMUHOJIOTUH, CTUJINCTUYECKOE U JIOTUYECKOE U3JI0)KEHHE OTBETA
Ha BOMPOCHI, YMEHUE JIeJIaTh BHIBOABI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIQJICHUE UHCTPYMEHTAPUEM Y4eOHOU NUCIUIUIMHBI, YMEHUE €Tr0 HCIIOJIb30BAaTh B PEIICHUN
TUIIOBBIX 337a4;

—YMEHHE 0] pyKOBOJCTBOM ITPENO/IaBaTelis peliaTh CTAHAAPTHBIE 3a1a4H;

—paboTa 1OJ PYKOBOJCTBOM IIPENOJABATENII HAa TMPAKTUYECKUX 3aHITHSIX, JTOMYCTUMBIN
YPOBEHb KYJIbTYPbI UCIIOTHEHUS 33 IaHUN

— IOCTATOYHBI MUHHUMAIIbHBII ypOBEHb C(OPMHUPOBAHHOCTU 3asBIEHHBIX B paboueii
MporpaMMe pe3yabTaTOB O0YICHHSI.

O1IeHKa «HEYJIOBJICTBOPUTEIBHOY» «HE 3aYTCHO»

— (¢parMeHTapHbIC 3HAHUS 110 TUCIHUILIIHHE;

—OTKa3 OT OTBETA (BBINOJIHEHUSI TMCbMEHHOUN paboThl);

—3HAHHE OTJENIbHBIX HCTOYHHKOB, PEKOMEHIOBAHHBIX pa0d0ovell IporpaMMoil 1o TUCIHILIHHE;

— HEyMEHHE UCTIOIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HAJIM4Yue TpyoObIX OUINOO0K;

— HU3KUH YpOBEHb KYJIbTYphl HCIIOJIHEHUS 33/1aHUl;

— HU3KUH YpOBEHb C(OPMHPOBAHHOCTH 3asBICHHBIX B paboueil mporpaMme pe3yinbTaToB
o0OyueHusl.

1.2.2.

[Ixama onieHUBaHUs

KonnuecTBo npaBUIIBHBIX
o Onenka
OTBETOB, %

1o 50 «HEYIOBIIETBOPUTEIILHO», «HE 3aUTECHO»
ot 51 o 65 «YZOBJIETBOPUTEIBLHO», «3aYTECHO»
ot 66 1o 85 «XOpOUIO», «3a4TCHO»

ot 86 «OTJINYHOY, «3aYTCHO»

7.3. TunoBble KOHTPOJIBHBIE 3aJaHUSI UM UHBIE MaTepPHaJIbl TEKYIEH aTTecTall, HeoOX 0TUMbIE IS
OLICHKM 3HAHWM, yMEHMIl M HaBBIKOB W (WJIM) OIbITa JEATEIBHOCTH, XapaKTepU3YIOUIUX STarbl
(dbopMHpOBaHUS pe3yabTaTOB 00yUEHUS U 00ECIECUNBAIONIMX JOCTI)KEHHE TNIAHUPYEMBIX pE3yJIbTaTOB
OCBOEHHUS 00pa30BaTENILHON MPOTPaAMMBI

3aganue k TeMe «OCHOBHBIE OMTUCATENBHBIE CTATUCTHKIY

Brruncnutes o UCXOJHBIM JAaHHBIM X OJIA HeKOTOpOfI BEJIMYMHBI X OCHOBHBIE OIMCATEIbHBIE
CTaTHCTUKH:
a) cpeaHee 3HAUCHHUE,
0) nucrepcuio, cpeHee KBaApaTUUYHOE OTKIIOHEHHUE, pa3Max BBIOOPKH, Cpe/iHee OTKIOHEHUE, MOYJIb,
Mepy TOYHOCTH, BEpPOSITHOE OTKJIOHEHHE, Mepy HW3MEHUYMBOCTH (KOA(DPUIIMEHT BapualNH),
CTaHJApTHYIO OLUIHOKY CPEIHEro;
') K03 GUITUEHTH aCUMMETPHUH U IKCIIECCa;
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1) MeIMaHy U MOJY.

Hcxonabie qaHHbBIC PEICTABICHBI 10 BapuaHTaM B ¢aiiie *.Csv.
3ananme k Teme «KoppensiuOHHbBIA U PErPECCUOHHBIN aHAIIU3)

Hcxonabie qaHHbBIC TPEICTABICHBI 110 BapuaHTaM B ¢aiiie *.csv.

pas;

[lo W3BECTHBIM 3HAUEHHSIM JBYX CIy4alHBIX BeMMYMH X U Y BBIUUCIUTH KO3(duuumeHt
KOPPEJSINH, OLEHUTh 3HAYUMOCTb KO3(PUIMEHTa KOpPPENAlUU, MOCTPOUTH ypaBHEHHE pPErpeccuu
Yy =ao + aiX, OIECHUTh YPOBEHb 3HAYMMOCTH YPABHEHUS PETPECCHH M 3HAYUMOCTh KOA(PPHUIHEHTOB
YpaBHEHUS PErPECCUMN.

TecToBblE 3aHaHUA

1. [laiite ompejeneHUs TEPMHUHOB, HCIOIB3YEMBIX MpH PAOOTe C HEHPOHHBIMH CETSIMH
(ycTaHOBHUTE COOTBETCTBHUE)
- Becw nmaracer mporen yepe3 HEMPOHHYIO CETh B MPSMOM M OOpaTHOM HaIpPaBJICHUH OIUH

- Pa3Ouenue maracera Ha MAKETHI;

- Uucno 6aTyei, HEOOXOIUMBIX /IS 3aBEPIICHUS OJTHOU SIOXH.

BapuaHThbl 0OTBETOB:
- 0ary;

- HTepanws;

- 310Xa.

2. HJ’IH IMTPOBEPKH BLIITOJIHCHHUS YCIIOBUA C(i)epI/I‘lHOCTI/I HCIIOJIB3YCTCA:

- TecT Moyunu;

- TecT JI'ArocTuHo;

- TecT Xapke-bepa;

- Tect Jlunnuedopca,

- recT AHziepcoHa-JlapnuHra,

- rect llanmupo-Yunka;

- rect Konmoroposa-CMHUpHOBa,
- 110001 U3 MepeyrCICHHbIX.

3. Kakue MCTOJBI B pandas IIO3BOJISIOT BBIYUCIIUTD.

CTaHJApTHOE OTKJIOHEHHE,

KO3 PHUIHUEHT aCUMMETPHH;
TMCTIEPCHUIO;

K02 (HUILIUEHT KCIIecca;

UTOTOBYIO OITMCATENBHYIO CTATUCTHKY;,
cpeaHee 3HauYeHUe;

MennaHy?

BapwnaHnTs! 0TBETOB:
- skew();

-var();

- describe();

- kurt();

- std();

- mean();

- median().

4. Kakue YCJI0BUA OOJIKHBI BBITIOJIHATHCA TP NPOBCACHUN JUCIICPCHUOHHOTO aHanuza?
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- HE3aBUCUMOCT;
- HOPMaJIBHOE PacIpe/ielIieCHHE OCTATKOB,
- OJIHOPOJTHOCTH JIUCIICPCHUH.

5. JIMCTIepCHOHHBIN aHAH3 C MOBTOPEHHUSMH UCIIOIb3YeTCs, KOra:

- TeHepaJIbHasi COBOKYITHOCTh TECTUPYETCS B pa3HbIe MOMEHTHI BPEMEHH;
- TeHepaibHasi COBOKYITHOCTh TECTUPYETCS IIPH PA3HBIX YCIOBHSIX;

- B 000MX MEPEYUCIICHHBIX CITydasiX.

6. Eciiu mpoBOIUTh aHAJIOTHIO C M3BECTHBIMH CTPYKTYypaMH JAHHBIX, TO CTPYKTYphI Series u
DataFrame B Pandas Mo:kHO CpaBHHTB C

- Ta0JHIIel PEeSIMOHHBIX 0a3 JTaHHBIX;

- JBYXMEPHBIM MAacCCHBOM, BKJIIOYAIOIIMM MOMEHT BpeMeHH | W 3HaueHHe HEKOTOPOTO
MOKa3aTe’s;

- TPEXMEPHBIM MacCHUBOM,;

- OZTHOMEPHBIM MaCCHBOM.

7. 1151 IpOBEpKY HOPMAIbHOCTH PACIIPEACIICHUS HCIIOIb3YETCS
- TecT Moyunu;

- rect [{'AroctuHo;

- TecTt Xapke-bepa;

- rect JImmumedopca;

- TecT AHzepcoHa-/lapnunra;

- tecT lanupo-Yuiika;

- TecT KonMoroposa-CMHUpPHOBA;

- M00OO0M U3 MEePEYNCICHHBIX.

8. HazoBuTe Mozeu BpeMEHHBIX PSAIOB

- ABTOpErpeccuOHHasi MOJEIIb;

- Mozenb CKOIB3SIErO CPETHETO;

- Monenp aBTOpErpeccuu — CKOJIB3SILErO CPEIHETO,

- UHTerpupoBanHas MO/I€Nb aBTOPETPECCUH — CKOJIB3SILEr0 CPETHETO;

- Ce30HHOE aBTOPErPECCUOHHOE MHTETPUPOBAHHOE CKOJIB3SIILIEE CPEIHEE;
- Mopens, BKIIOYaroIias BHEITHUE WU K30T'€HHbIE (DAKTOPBHI.

BapwnaHnTbl 0TBETOB:
- AR-Mozens;

- ARIMA;

- MA-Moz€ens;

- SARIMA;

- ARMA;

- SARIMAX.

9. HazoBuTE ONTUMH3ATOPHI, MPUMEHSIONIUECS B HEHPOHHBIX CETIX
- CTOXaCTUUECKUI TpaiUeHTHBIN CITYCK;

- OnTUMHU3aTOp UMIYJIBCA;

- CpeIHEKBaIpaTUYHOE PACIPOCTPAHEHUE;

- AnmanTuBHAas OIleHKa MOMEHTA.

BapuaHTbl 0TBETOB:
- Adam;
- Momentum,
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- SGD;
- RMSProp.

10. HazoBuTe hyHKIMM aKTUBAIMH, TIPUMEHSIOIINECS B HEHPOHHBIX CETAX

- OyHKIM, KOTopas obecreynBaeT 3HaUYeHUS BCeX BBIXOJHBIX y3110B oT 0 10 1, a cymma Beex
3HAYEHUH BBIXOJHBIX y3JIOB BCEra paBHa 1;

- OyHKIUS, KOTOpasi IPUBOJIUT JII0O0E peanbHOe 3HaYeHHE K Tuana3oHy 3Hadenuii ot 0 go 1

BapI/IaHTI)I OTBETOB.
- Momentum;

- Softmax;

- Sigmoid,;

- Adam.

7.4. TeopeTudeckre BONPOCHl U MPAKTUYECKHUE 3aaHUs U1 IPOBEIECHUS IPOMEKYTOUHOM aTTecTaluu
o0yJaromuxcs, He0OOXO0AUMBIC ISl OIICHKH 3HAHWH, YMEHHUI M HaBBIKOB M (WJIN) OIBITA JESITEIBHOCTH,
XapaKTepU3YIOIUX 3Talbl (OPMHUPOBAHUS PE3yIbTATOB OOYyYEHMsI U 0OECHEUMBAIOIIUX JOCTH)KEHUE
TUTAHUPYEMBIX PE3YJIbTaTOB OCBOSHHS 00pa30BaTeIbHOM MTPOrpaMMBbI

7.4.1. TeopeTu4ecKue BONPOCHI 1Jisl IPOBEJACHUS] IPOMEKYTOUYHOM aTTecTANU 00y4al0IMXCs

1. [loHsTHE NUCKPETHOW M HENPEPHIBHOW CIy4allHOW BEJIMYMHBI, 3aKOHBI PACIpPEICICHUS, UX
rpaduueckoe n3zoOpaxkeHue. YHcIoBble XapaKTEPUCTUKU JUCKPETHBIX U HEMPEPBIBHBIX CIY4alHbIX
BEJIMYMH, MATEMaTU4EeCKOE  OXUAAHME, JHUCHEPCHs, CPEOHEKBAaIPATUYECKOE  OTKJIOHEHHE.
HopmarnbsHblii 3aK0H paciipeiesieH s, €ro mapaMmeTpsl  rpaduieckoe n300paxkeHue.

2. Boibopounas ¢yHkius pacnpenencHus. Boibopounbsle XapakTepucTuku. OmnpeneneHue
OCHOBHBIX CTATHCTHMYECKUX XapAKTEPUCTHK. BBIUMCIEHNE OCHOBHBIX OIIMCATEIBHBIX CTAaTUCTHK C
MIOMOIIBIO AJIEKTPOHHBIX TaOJIMIl, THCTPYMEHTOB OU3HEC-aHAIUTUKHU U SI3BIKOB MPOTPAMMHUPOBAHMUS.

3. IlpoBepka CTaTUCTMYECKUX THUMOTE3. AHalu3 OJHOW BBIOOPKH. AHaNU3 OJAHOPOIHOCTU
BbIOOpKHU. [TocTpoeHne 10BepUTEIbHBIX HHTEPBAIOB JUISI CPETHETO.

4. TIloctpoenue BbBIOOpOUYHON (yHKUMM pacrpeneneHus. I[IpoBepka COOTBETCTBHS
TeopeTudeckoMy pacnpeneneHuto. Pacnpenenenne Xu-kBaapar. Pacnpenenenue CrbprozneHTa.
Hcnonp3oBanue kputepus coriacus Xu-KBajapar.

5. Amnamu3 7AByx BBIOOpOK. BrisiBieHue mocToBepHOCTH paznuumid. [lapamerpuueckue
kputepun (t-kpurepuii Crtbronenta). Kpurepuit ®umepa. Henapamerpuueckue kputepun Xu-
KBaJpar.

6. IloHATHE 3aBUCHMMBIX M HE3aBUCHUMBIX CIIyYalHBIX BEIUYMH. KOppESLMOHHBIN aHaIWs3.
Koaddumnment koppensuun. Koppensuronnas marpuna.

7. Perpeccuonnslii aHanus. JIunelnas perpeccus. MHOXECTBEHHas! PErPECCHUs.

8. 3amaun mcciaen0BaHusl BPEMEHHBIX PsAIOB. JleKOMIO3UIKS OJHOMEPHOIO BPEMEHHOIO psija
Ha a/ITUTUBHBIE COCTABIISAIOLINE.

9. CranmoHapHOCTH CITYYaifHOTO TpoIiecca U MOPOXKIEHHOTO UM BPEMEHHOTO Psizia.

10. CraTucTrdeckne MOJeIT OJHOMEPHBIX BPEMEHHBIX PSJIOB.

11. HeiipoHsl u HCKycCTBEHHBIE HelpoHHBIe ceTH. KoMOMHMpOBaHHWE BXOIHBIX CHUTHAJIOB.
OYHKIMS aKTUBALIUU AJIEMEHTA.

12. Knaccugukanus HeHpOHHBIX CETeH.

13. ApXUTEeKTypbl HEHPOHHBIX ceTeld. THITbI MHOTOCIOWHBIX HEHpOHHBIX cerTeld. CeTm ¢
0OpaTHBIMU CBSI3SIMH.

14. OnnocnoitHas HelipoHHas ceTh. O0ydyeHre HepoHHON ceTu. MeTo | rpaiMeHTHOTO CITycKa
B IIPOCTPAHCTBE BeCOBBIX K03 PuuneHToB. [IpaBuiio o6ydenus Yuapoy-Xodda. Anropurm o0ydeHus
OJIHOCJIOWHOW HEHPOHHOM CETH.
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15. MmHorocnoiiHas HEWpOHHAas CeThb. AJTOPUTM OOpPATHOTO PACHPOCTPAHEHHUS OIIHOKH.
AnroputM oOy4eHUss MHOTOCJIOMHON HEMPOHHOMN CETH.

16. 3agaun kIaccu(pUKauy, perpecCUOHHbIE MOAEIN U MPOTHO3UPOBAHNE BPEMEHHBIX PSAJIOB
Ha OCHOBE HEMPOHHBIX CETEH.

7.4.2. llpakTHYecKHre 3aaHUs VIS IPOBeAeHHs POMEKYTOUYHOM aTTecTAlluN 00yYaIoIIUXCSs

1. VcxoaHbple JaHHBIC MPECTABISAIOT 3HAYCHHUST HEKOTOPOTO MOKa3aTellsi B MOMEHTBI BPEMEHU
1, to, t3

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

BBINONHATE JMCIIEPCUOHHBIM aHaIW3 C MOBTOPHBIMH H3MEPECHHUSMH, HCIONB3YS (YHKIIHIO
AnovaRM (from statsmodels.stats.anova import AnovaRM). J[lns mnpeoOpa3oBaHusi JaHHBIX
ucnosb30Bath Meto Melt(). B kadecTBe 0TBeTa BBECTH MOJy4CHHOE 3HAUCHUE F-CTATHCTHKH.

Hcxomabie qaHHbIC TPECTABICHBI 10 BApUaHTaM B (haiie *.CSV.

2. 110 UCXOMHBIM JaHHBIM JUIS BPEMEHHOTO PsAa ONpEIeINTe 3HAYEHHs aPaMETPOB IIpoIecca
ARMA(1,1)

Xe=ox Xi-1+ertPree-1

Hcxoauble JaHHBIE TPEICTaBIIEHBI [0 BapUaHTaM B Qaiine *.csv.

7.5. MeTtoauueckue MaTepuaibl, ONPEIeNSIONINe IPoIeayphl OIICHUBAHUS 3HAHUI, YMEHUN, HABBIKOB
U (WIIK) OMbITa JESATENIbHOCTH, XapaKTePU3YIOMIMX ATarnbl (OPMUPOBAHUS PE3YIbTATOB OOYUYCHHS U
00eCTIeYNBAOIINX JOCTIKEHHUE IUTAHUPYEMBIX PE3yIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTPAMMBI

Ne

u/n Koutposupyembie pa3aesnbl IMCHUILTHHBI HanmMeHoBaHMe O1II€HOYHOTO CPeACTBA
1-ii pa3nen. UndopmanmonHble TEXHOJOTHN AHAJIHU3A TAHHBIX
1 | 1.1. OcHoBHBIE OnMCATEIbHBIE CTATUCTUKH. [IpakTueckue 3ananus
[TocTtpoenne BEIOOPOUHOHN HYHKLIUU
pacrpeaesieHust

2 | 1.2. [IlpoBepka cTaTucTHUeCKuX rumnotes. | [IpakTudeckue 3a1aHusi; TECTHI
JucniepcuoHHBIN aHAIN3

w

1.3, KoppensiunoHnHslii 1 perpeccuoHHbli ananu3 | [lpaktudeckue 3aganus

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

5 | 1.5. Ananu3z u nOporHo3upoBaHHe BpeMeHHBIX | [IpakTuueckue 3a1aHus; TECTHI
J ;0 (0):!

6 | 1.6. HelipoHHbIe ceTn [TpakTrueckue 3a1aHus

8. IlepeyeHb OCHOBHOW ¥ [ONOJHUTEJBHON JHUTEPATYPbI, HEOOXOAMMON /JIi OCBOCHHA
AUCHHUIINHBI

Ne ABTOp, HA3BAHHE, MECTO M3AAHM, Ccobuika Ha 3k3eMIuisip B 9BC /
H3/1aTeJIbCTBO, IO/l U3/1aHUs YUeOHOU M y4eOHO-
n/n . KOJIM4ecTBO 3K3emILisipos B HTh
METOIHYECKOI JUTEPATYPHI
OcHOBHasi JIuTEpaTYypa
MxurapsH B. C., Apxunosa M. 1O., /Iy6posa T.
1 A., Muponkuna 0. H., Cuporun B. I1., Ananus https://urait.ru/bcode/ 450166
naHHbiX, Mocksa: Opaiit, 2020
Boakosa B. M., CeménoBa M. A., ) .
2 Yerpepraxosa E. C., Boxos C. C.. [IporpaMyHbie http://www.iprbooksh op.ru/91682.html
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CUCTEMBI CTaTUCTUYECKOTO aHaJu3a.
OO6napyxeHrne 3aKOHOMEpPHOCTEH B JaHHBIX C
UCTONIb30BaHUEeM cucTeMbl R u s3pika Python,
HoBocubupck: HoBocubupckuii
FOCYJapCTBEHHbI TEXHUYECKUM YHUBEPCHUTET,

2017

https://urait.ru/book/matematicheskaya-
statistika-454600

Manyrua B. A., Maremarnueckass CTaTHCTHKAa,
Mockaa: FOpaiit, 2020

Banees H. H., Akcsnosa A. B.,

lNagensmmua I'. A., AHanu3 BpEMEHHBIX PAJIOB U
nporuosupoBanne, Kasanb: Kasanckui
HaIlMOHAJIBHBIA HCCIEA0BATEIbCKUMN
TEXHOJIOTHYECKUH yHUBepcuTet, 2010

http://www.iprbooksh op.ru/61814.html

bapckuii A. b., BBeneHue B HEHPOHHBIE CETH,
MockBa, CapatoB: HWHTepHET- YHUBEPCUTET
Nndpopmannonusix Texnonoruit (MHTYUT), Al
ITu Ap Menaua, 2020

https://www.iprbooks hop.ru/89426.htmi

JlonoJIHUTeIbHASI JINTEepaTypa

[TonkopeitoBa O. A., CokonoB M. B., Ananuz

BpeMeHHEIX pszios, Mocksa: FOpaiir, 2020 https://urait.ru/bcode/ 450587

I'opoxxanuna E. U., Heliponnsie cetu, Camapa:
[TOBOMKCKUI  TOCYAApPCTBEHHBIN  YHUBEPCUTET
TEJIEeKOMMYHUKalUui u nHpopmatuku, 2017

http://www.iprbooksh op.ru/75391.html

9. [Ilepeuenb pecypcoB HHGPOPMAIUOHHO-TEJIEKOMMYHHKANMOHHON ceTn «UHTepHeT»,

H606X0)II/IMI>IX AJIA 0CBOCHUA NUCHHUITJIMHBI

HaunmenoBanmue pecypca cetu «MHTEepHET» DJIEKTPOHHBIH aJipec pecypca

9BbC u3narenscrBa «JIaHbY»

https://e.lanbook.com/

ObC n3garennsctBa «IPRSmarty

https://www.iprbookshop.ru/

O6pazoBarenbHas naatgopma «FOpaiT»

https://urait.ru/

Hayunas snekrponHast 6ubanoreka eLIBRARY.RU

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

Caift cipaBo4YHOM MpaBoBO# cucTteMbl «KOHCYIbTaHT
[Limrocy»

https://www.consultant.ru

Enunbiii  25eKTpoHHBIN  pecypc  yueOHO-METOIUYECKOU
muteparypsl CIIGIACY

www.spbgasu.ru

®enepanbHblii 00pa3oBarenbHbli opTan "EnnHoe OKHO
JI0CTyTa K 00pa3oBaTebHbIM pecypcam”

http://window.edu.ru

Cuctema gucranuuonHoro ooyuenusi CII6I'ACY Moodle

https://moodle.spbgasu.ru/

Ilepeyenb npodeccMoHATBHBIX 023 TaHHBIX, HEO0X0IMMBIX JIJISl 0CBOEHHUS THCIHHIIJINHBI

PedepatuBHas 6a3a MaHHBIX MO YHCTOM W TPUKIATHON
marematuke zbMATH

https://zbmath.org/

Omnnaitn-coobmectso mo Data Science um MammHHOMY
oOyuenuto Kaggle

https://www.kaggle.com/

10. MeToauueckune yKazaHus JAJsi 00y4arOIIHUXCS M0 OCBOCHHIO TUCHMIINHBI

[TporpaMMo#l JUCHUIUTMHBI TPEAYCMOTPEHO TPAKTUYECKUX 3aHATHH, TMPEAIIOIararonux
3aKpeIuieHue HM3y4eHHOTo Marepuaiga ¥ (OpMHUpOBaHHE Yy OOYyYarOMIMXCs HEOOXOIUMBIX 3HAHMIA,
YMEHMH ¥ HaBBIKOB. Kpome TOro, BaKHEHIIMM JTarmoM H3Y4YEHHUsS IUCHUIUIMHBI SBIISCTCS
caMmocTosiTeNibHast paboTa OOyyaromuXcst C MCIOJNB30BAaHHMEM BCEX CPEACTB M BO3MOXKHOCTEH
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COBpPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

B 00beM caMOCTOSATENBHOM pabOThI IO TUCIUIUIMHE BKIIOYACTCS CIIEAYIONIEe:

- M3y4EHUE TEOPETUUYECKHUX BOIIPOCOB I10 BCEM T€MAaM JIUCLUILINHBIL;

- IIOATOTOBKA K MPAKTUYECKUM 3aHATUSM;

- MIOATOTOBKA K TEKYILIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

- IIOATOTOBKA K 3a4ETYy.

3amoroM  ycCHemrHoro OCBOGHHSI JAMCLUUIUIMHBL  SBISIETCS  00s3aTeNbHOE  IOCEUICHHE
NPAKTUYECKUX 3aHATUH, TaKk Kak MPOIyCcK OXHOro (TeM Oolee, HECKOJbKUX) 3aHATUH MOXKET
OCJIO)KHUTh OCBOECHHME pa3/esioB Kypca. Ha mpakTudeckux 3aHATHSIX MaTepuall 3aKpeIuisieTcs Npu
BBIITOJIHCHUM NPAKTUYECKUX 3aJaHUN.

[Ipuctynas K M3y4eHUIO NUCUUIUIMHBI, HEOOXOAMMO B MEPBYIO OYepeIb O3HAKOMUTHCS C
conepxkanueM PIIJI, a Taxke METOAMYECKMMHU YKAa3aHUAMM 110 OPraHU3alUU CaMOCTOSATEIBHON
paboTHI.

[Ipy moAroroBke K MPAKTUYECKUM 3aHATHSIM M B paMKax CaMOCTOSTENbHONM paboOThI IO
M3YYCHUIO TUCHUIUIMHBI 00yYarommMcs He00X0IMMO:

- IIPY CaMOCTOATEIIBHOM M3YYEHUU TEOPETUYECKOM TEMBI CIIeJIaTh KOHCIIEKT, HCIIOIb3Ys
pekomenoBanusle B PI1J[ ncrounukuy;

- BBIITOJIHUTH MPAKTUYECKUE 3a/IaHNS] B paMKaxX U3y4aeMOM TEMBI,

- OTBETUTbH HA KOHTPOJIbHBIE BOIIPOCHI 110 TEME, UCTIO0b3Ys Marepuaisl OC;

- MIOATOTOBUTHCS K IPOBEPOUYHON paboTe, MPEelyCMOTPEHHON B KOHTPOJIbHBIX TOUKAX;

- MOATOTOBUTHCS K MPOMEKYTOUHON aTTECTALlUU.

Wrtorom u3yueHus: QUCUMILIUHBI SBISETCS 3aueT. 3a4eT MPOBOJAUTCS MO pacnucanuto. Popma
IIPOBE/ICHUS 3aHATHS MOXET OBITh yCTHas, NMUCbMEHHas W B 3JEKTPOHHOM BuJe. CTyAEHTHI, He
MPOLIEIINE aTTECTALMIO, JOJLKHBI JUKBUAUPOBATH 3a10JDKEHHOCTD B YCTAHOBJICHHOM IOPSIIKE.

11. TIlepeyeHb HUHGOPMAUMOHHBLIX TEXHOJOIHH, HCHOJb3YyeMbIX MPH OCYHIECTBJICHUU
0o0pa3oBaTe/IbHOI0 NMpoLecca Mo AMCHUILVINHE, BKIIYAs NepevyeHb MPOrPpaMMHOro odecnevyeHust
U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. IlpoBeneHue MpPaKTUUECKUX 3aHATHM C HCHOJIb30BAaHMEM IPE3EHTALMOHHOIO Marepuasna
(mpuMeHeHue MyJIbTUMEIUNHBIX TEXHOJIOTUI);

2. W3ydyeHue OTHENbHBIX TEM C HCIIOJB30BAHMEM CHUCTEMbI IHUCTAHIMOHHOTO OO0y4YeHHS
Moodle;

3. Pabora ¢ pecypcamu HH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHONW ceTn «/HTepHEeT» (mpu
HEOOXOJUMOCTH):

- DJIEKTPOHHBIMU OMOTMOTEYHBIMU CUCTEMAMU;

-COBPEMEHHBIMU TMPOGECCHOHATBHBIMU 0a3aMu JaHHBIX (B TOM YHCJIE MEXIyHapOIHBIMHU
pedepaTuBHBIMU 06a3aMH JTaHHBIX HAYYHBIX U3/IaHUN);

- "H(GOPMAIIMOHHO-TIPABOBBIMH CHCTEMAMH;

- HHBIMH HMH(OPMAIMOHHO-CIIPABOYHBIMH CHUCTEMaMH U pecypcaMu HH(GOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTu « HTepHeTY;

4. Pabota ¢ pecypcaMu JIOKaJIbHOM C€TH opraHu3anuu (pu He0OXOTUMOCTH):

-uHGOPMAITMOHHO-TIPAaBOBEIMH cucTeMamMu KoHcynbTanT u ['apaHT;

- uH(OpMaIIMOHHO-TIPaBOBOM 0a30i JaHHBIX «KOmEeKCY;

5. CraamapTHOE MPOrpaMMHOE 00€CTIeUeHNE TTePCOHATHPHOTO KOMITBIOTEPA.

12. Onucanne MaTepUAJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOW /JIsi  OCyHIeCTBJIEHUS
00pa3oBaTeILHOIO MPOLECCa MO0 IMCHMUILIHHE
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VYuebHas ayauTopus A TPOBEACHHS 3aHSATHIM
JEKIMOHHOIO THIIA, 3aHATUHA CEMUHApCKOro THIIA,

KYpCOBOT'O IIPOEKTUPOBAHUS (BBIIIOJIHEHUS
KYPCOBBIX padoT), TPYIIOBbIX U MHIUBUIYaTbHBIX
KOHCYJIbTaIi, TEKYIETOo KOHTPOJIS u

HpOMe)I(YTOqHOﬁ arrecrauuu

KommiekT MynbTuMeTuitHOr0 000pyA0BaHUS
(mepcoHalIbHBINA KOMIIBIOTED € AOCTYIIOM K CETH
«MaTepHeT» 1 obecneueHueM JoCTymna K
JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTENbHOM
cpene opraHu3anuu, MyJbTUMEIUWHBINA IIPOEKTOP,
9KpaH, ayAHocHcTeMa); J0CcKa MapKepHas Oemnast
smanieBasi. KoMruiekT yaeOHo# Mmebenn.

VYuebnas ayautopus (KOMIIBIOTEPHBIA KJ1acc) JTst
MIPOBEJICHUS IPAKTHUYECKUX 3aHSATHI, KypCOBOTO
MIPOCKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX padoT),
TPYNIOBBIX U WHAUBUAYAIBHBIX KOHCYIbTAIIHH,
TEKYILET0 KOHTPOJIS U TIPOMEKYTOYHOHN aTTeCTalluu

Paboune mecra ¢ IIK (crom KOMMBIOTEPHBIH,
CUCTEMHBIN OJIOK, MOHHUTOP, KJIABUATypa, MBIIIE) C
noctynoM Kk cetu «VHTepHeT» U obecrnieueHUEM
JocTyma K JJIEKTPOHHOH  WMH(OPMAIMOHHO-
o0pa3oBaTenbHOI cpene OpraHu3aliuu u
3JEKTPOHHBIM OMOJIMOTEYHBIM CUCTEMAM.

ITomemenus CaMOCTOSITEIIbHOM pa6 OThbI

00yJaromuxcst

TUTSL

Paboune mecta ¢ I1K (cTON KOMITBIOTEPHBIH,
CUCTEMHBIHN OJIOK, MOHUTOP, KJIaBUATypa, MbILIb) C
noctynoM Kk cetu «MHTepHeT» u obecriedyeHneM
JI0CTYTA K 3JIEKTPOHHON WH(POPMAIIMOHHO-
o0pa3oBaTenbHOM cpejie OpraHu3aluu 1
3JICKTPOHHBIM OMOJIMOTEYHBIM CHCTEMAaM.

Jiia mnBanunoB u jaun ¢ OB3 oOecneunBaroTCsl CleUUaNbHBIE YCIOBUSA AJI TOJYYEHHS
00pa3oBaHMs B COOTBETCTBUU C TPEOOBAHUSAMHU HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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[Tpunoxenue 1
METOAUYECKHUE YKA3ZAHUSA JJIs1 OBYUAIOLIUXCS

1. Meroanyeckue yKazaHus 1Jisl 00y4aromerocs o 0CBOEHUI0 JUCHUIIUHBI

Jns popMHpOBaHUS YETKOTo MpeAcTaBleHHs 00 o0beMe M XapakTepe 3HAHMWA M YMEHUH,
KOTOpPBIMHM HaJ0 OyAeT OBIAJEeTh MO JUCHUIUIMHE B CaMOM Hauaje y4eOHOro Kypca oOydaromuics
JIOJKEH 03HAKOMUTBCS C YIeOHO-METOIUYECKON TOKYMEHTAIUEH:

- paboueill mporpamMmoi AMCUMIUIUHBL: C LEISIMH U 3aJayaMd JUCLUUIUIMHBI, €€ CBSI3SIMHU C
JPYTMMHU JTUCUUIUIMHAMUA O00pa30BaTEIbHON MPOrpamMMbl, IEPEUHEM 3HAHMM M YyMEHUH, KOTOPHIMU B
MPOLIeCCe OCBOCHUS NUCHIUIUIMHBI JIOJDKEH BiIaJIeTh 00yJarouuiics,

- IOPSAJIKOM IIPOBEJEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXKYTOUHOH aTTecTaluy;

- rpauKoM KOHCYIbTAIUi MpenoiaBaTeneid kadeapsl.

CucremMatuveckoe BBIOJIHEHHE y4eOHOW pabOThl Ha NPAKTUYECKUX 3aHATHSAX, a TaKKe
BBITIOJTHEHUE CAMOCTOSATEIBHON Pa0OTHI MO3BOJIUT YCIEIIHO OCBOUTH TUCIUILIHHY.

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

- [OCeLaTh NPAaKTUYECKUE 3aHATUS;

- BCE paccMaTpUBaeMble Ha MPAKTUYECKUX 3aHATHSAX TEMbl M BOMPOCHl 00S3aTENBHO

¢dukcupoBarth (TM00 Ha OYMaXKHBIX, TMOO Ha MAIIMHHBIX HOCUTENSAX MHHOPMALIHH);

- 00s13aTeNIbHO BBINOJHATH BCE JIOMAIlHUE 3a/laHus, MOJydyaeMble Ha JEKIUIX WIH
IPAKTUYECKUX 3aHATUSX;

- MPOSIBJIATh AKTUBHOCTh HA MPAKTHYECKUX 3aHATHUSIX, a TAKKE IMPU MOATOTOBKE K HUM.
HeoOxonuMo NOMHHTH, 4YTO KOHEYHBI pe3yjibTaT OBJAJACHUS COACPKAHUEM JIUCLUILIMHBI
HE00XO0IUM, B IMIEPBYIO OUYEPEb, CAMOMY O0yYaroeMycs;

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

CywecmeeHnbiM MOMEHMOM OISl CHYOeHmMA A8NAeMCs 803MOHCHOCHL 00CYHCOEHUS U GHECEHUs
npeoslodceHull 8 memamuyeckuti mamepuan oucyuniunel. Ilpu smom HeoOX00um cepvesHbvlll U
2NYOOKULl KpUMUYeCcKUll aHamu3 npoYumaHHol HayuyHou 1umepamypsl U cO0eprHCanus NPpaKmuiecKkoul
pabomul no meme.

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

-CITyllIaTh, KOHCIIEKTUPOBATh U3JIaraeMblii IPEToiaBaTeeM MaTepHualt;

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

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

Ilpu 3ampyounenusx 6 Gocnpusmuu mamepuana ciedyem oOpamumvcs K OCHOBHLIM
aumepamypHeim ucmounuxkam. Ecau pazobpamvcs 6 mamepuane He yoanocb, mo odpamumcs K
npenoodasamenio Ha NPAKMUYECKUX 3aAHAMUAX UIU NO 2PAPUKY €20 KOHCYTbMAaAYULL.

1.2.B npouecce 3aHATHI CeMHUHAPCKOIr0 THIIA:

[{enb BBIMIOJIHEHUS TPAKTUYECKUX 3a7aHui 1o aucuumiinHe «CoBpeMeHHble HHPOPMAIIMOHHbIE
TEXHOJIOTUM MCCIIEJOBaHUS JAHHBIX B apXUTEKType M TpaJOCTPOUTENBCTBE» — NpUOOpeTeHue
MPAKTUYECKUX HAaBBIKOB paOOThI C OCHOBHBIMH MHCTPYMEHTAIbHBIMU CPEACTBAMH aHAJIN3a JaHHbIX.

BrimonHeHne npakTHYeCKUX 3afaHuil  TpeOyeT oT oOydarouierocs MpeaBapUTEIbHOIO
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 3aHATHIET N0 TeMaM JAMCHMILUIMHbI M

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

CamocrosiTesibHasi padora
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 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.
. 3aJJaHNs 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 aHaJInu3
C IMOBTOPCHHUAMU

U CIEUHMATU3NPOBAHHBIX S3BIKOB
IPOrPaMMHUPOBAHMUSI

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 3a1aHUS
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 OW3HEC-aHAJTUTUKH
U CHEUUaJTU3UPOBAHHBIX SA3BIKOB
IIPOrpaMMHUPOBAHUs

HUCCIEI0BATEILCKOM o0acTH.
[TogroroBka K TECTHPOBAHUIO IO
HpEeABIAYIIECH TEME

IIpumeHenue
HEUPOHHBIX CETe A
3a/1a4 MPOTHO3UPOBAHUS

BeinonHnenue 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

TCCTUPOBAHUIO

[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 Ui He NOO020MOBUBUIUMCS K OAHHOMY 3AHAMUIO, PEKOMEHOYemcs He

nosatce uem 6 Z-yx HeOoelbHbllL CPOK A6BUMbCA HA KOHCYIbmAayuio K npenodaeamemo u omyumamuscCs no
meme.

1.3.B npouecce BHINOJTHEHHS CAMOCTOATEILHON padoThI:

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

Heas camocrosTeabHON PpadoTbl 1o auciuminHe «CoBpeMeHHble HH(OPMAIMOHHBIE
TEXHOJIOTUM HCCJIENOBAaHUS JAHHBIX B apPXUTEKType M TIPajJOCTPOUTENBCTBE» — 3aKpEHUTh
TCOPCTUYCCKHUEC 3HAHWA W MPAKTUYCCKHUEC HABBIKU B o0acTu HU3Y4YCHUA MCETOAOB IMOCTPOCHUSA
MaTEMaTHYECKUX MOJIENIEH pacCMaTPUBAEMBIX MPOLIECCOB, HA OCHOBE NMEIOINXCSI TaHHBIX.

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 INpeJrosiaraeT He TOJbKO M3ydeHHe OCHOBHOW y4eOHOM 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
00y4aroIUMHUCS CaMOCTOATENBHO U TPOBEPSIOTCS IMperojaBaTesieM Ha MPAKTUYECKUX 3aHATHSAX B
XO0JIe YCTHOTO OTIpOCa, a TAKXXe MPU MPOBEIEHUN KOHTPOJIBHBIX padoT, TEKYIIErO TECTUPOBAHMUSL.

CamocrosarenbHass pa®oTa MpennojiaraeT HalucaHWe d3cce WM pedepara; pa3paboTKy u
peleHne 3aauu; MOUCK HHPOPMAIIUH 110 TeME; TBOPUYECKOE 3a/I1aHNE; TIOATOTOBKY K TECTUPOBAHUIO.

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

CamocrostenbHas pabota TpeOyeT OT 0O0ydYaromerocss NpeABapUTEIbHOIO H3Y4YEeHUs
JUTEPATyphl M MPOYHX WH(MOPMAIMOHHBIX MCTOYHHKOB, B TOM YHCIIE TEPUOJMYECKUX HM3TAHUH U
HNutepHeT-pecypcos.

20




Taoauna 2 - IlepeyeHb JuTepaTypbl U NPOYUX MHMOPMANMOHHBIX HCTOYHHMKOB ISl
CAMOCTOSITE/ILHOTO U3YYeHHSI

Ha3BaHue TeMbl yqeﬁnoifl AUCHHUIIINHBI

IlepeuyeHs JuTEPATYPHI H MPOYMX HHPOPMAMOHHBIX
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. Boskosa B. M., CeménoBa M. A., YerBeprakoBa 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:  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., CokxomoB M. B., Ananus
6. Busyanusauus JaHHBIX. BpEMEHHBIX psA1oB, 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 Meaua, 2020.
9. Tlpumenenue HEHPOHHBIX CeTell JUIS | [opoxannmma E. W., Heifponnsie 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
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