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1. HaumeHoBaHHe TUCHMILINHBI «/HTENIEKTyanbHbIE OPraHU3ALMIOHHO-TEXHUUECKUE CHCTEMBI
U I POBBIE TEXHOIOTUI

Hemn w 3agayd  JUCHMIUIMHBI — (OPMHPOBAHWE 3HAHUH W HABBIKOB CHUCTEMHOTO
MOJEIUPOBAHUS, UMUTALIMOHHOTO IOAXO0/a K OINMCAHUIO MOJEJIECH CUCTEM, IIPUMEHEHUS aJITOPUTMOB
00pabOTKU TaHHBIX JJIS1 MPUHATUS 3(P(HEKTUBHBIX PEUICHUN Ha OCHOBE MCIIOJIB30BAaHHUS COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOIUH U IPOIPAMMHBIX CPEZCTB.

LensiMu oCBOCHUS AUCUMILINHBI SIBJISIOTCS

— U3yYEHUE METONOB INOCTPOCHUS MATEMATUYECKHMX MOJENEN JJIsI  ONUCAHUSA U
MPOTHO3UPOBAHMS PA3JIMYHBIX ITPOLIECCOB U CUCTEM, HA OCHOBE UMEIOIIMNXCS JaHHBIX;

— U3yYEHHUE OCHOBHBIX HWHCTPYMEHTAJIBHBIX CPEJCTB aHajdu3a [JaHHbIX, B TOM YHCIIE
MpeABAPUTEIIBHBIA aHAIM3 MPUPOJBI JTAHHBIX, METOJBl BU3YaJIU3alMH U CTATUCTHYECKON 0O0pabOTKH
JTAHHBIX, BBISIBIICHUE CBSI3€W U 3aKOHOMEPHOCTEH;

— MOJIy4YeHHUE TMPEACTaBICHUS O CIOco0ax M METOJaX CTaTUCTUYECKOW 00pabOTKH W aHaIu3a
JTAHHBIX C HCIOJB30BAHUEM HMHCTPYMEHTOB OW3HEC-aHAUTUKUA M CIICIUATU3UPOBAHHBIX SI3BIKOB
MPOrpaMMHUPOBAHMUSI.

3agauaMu OCBOEHUS TUCIHUIUIMHBI SBISIIOTCS MPUOOpPETEHHUE 3HAHUH O METOAaX CHCTEMHOIO
MOJICTTUPOBaHUs, O MPHUHIIMIIAX, CIHOCO0aX M TMOpsAaKke OO0paOOTKM JaHHBIX, W3YYEHHE METOJOB
MaTeMaTUYeCKOro MOJEIMPOBAHMS Ha OCHOBE JIAHHBIX M TMPOTHO3a B Clydyae JaHHBIX,
MIPE/ICTABJICHHBIX BPEMEHHBIMU psiAaMu; (OPMUPOBAHHME HABBIKOB B pa3pabOTKe W peanusaliu
MaTEeMaTHYECKUX MOJIENIEN UCCIIEeyeMOro Ipolecca.

2. Tlnanmpyemble pe3yJibTaThl 00y4eHHs MO JUCHUIINHE (MOAYJII0)

Ili1anupyemble pe3yabTaTbl 00y4eHHUs M0 JUCHHUILVIUHE (MOIYJII0) HaumeHoBanue
OLICHOYHOI'0 CpeaCcTBa
3HaTh: [IpakTnueckue
— MaTEMAaTHYE€CKUE MOJIEIM W METOJbl, HCIIOJb3yEeMbI€ [UJIi ONUCAHUS 3a7]aHUs; TECThI
CUCTEM,

— OCHOBBI ~ MATEMaTHYECKOTO  MOJCIMPOBAHUS C  HCIOJIb30BAaHUEM
MMUTALMOHHBIX MOJIENEH;

— aJTOPUTMBI aHAJIU3a TAHHBIX;

— OCHOBBI IPUMEHEHUSI MAaTEMaTUUYECKUX MAKETOB MPUKIAIHBIX MPOrPAMM,
WHCTPYMEHTOB OW3HEC-aHAIIUTUKU M S3BIKOB TMPOTPAMMHPOBAHUS  JJIS
CTaTUCTUYECKOW 00pabOTKM MaHHBIX M PabOTHl ¢ TpadUKOH, OCHOBHBIMHU
anropuTMamMu  00pabOTKM  JAaHHBIX M CIOCO0aMH WX  BHEIIHETO
MIpEACTaBICHUS;

— OCHOBHBIE METOJBl aHAIHM3a JAHHBIX U MOJCIHUPOBAHUS IS PEIICHUS
npoecCHOHABHBIX 33]1a4.

YMers: [IpakTrnueckue
— BBISBIIAITH AJIEMEHT(BI) M CBS3b(HM), CO3/AIOIIME MTPOOIEMHYIO CUTYALIUIO C 3a/1aHMS; TECTBI
ITOMOIIIBE0 UMUTALIHOHHOTO MOJIETUPOBAHUS;

— OCYILECTBIIATh UMUTALUIO CIIy4alHOTO IIpoLiecca;

— BBIJIETISITh XapaKTepHbIE 0COOEHHOCTH, COJIEpKalINECs B TaHHBIX;

— MUHTEPIPETUPOBATH PE3YJIbTAThI, IOIYYEHHBIC [IPU AHAIINU3€E JaHHBIX.

— MIPUMEHSTh OCHOBHBIE aJTOPUTMBI CTaTUCTHUYECKOH OOpaOOTKH JaHHBIX
JUIL  pelIeHHs MPaKTHYeCKHX 3ajad M Tpauyueckoro MpeacTaBICHHS
PE3YJIBTATOB.




Bnaners: [IpakTnueckue
— HaBblKaMM  pabOTBl B  HPOrPaMMHOM  cpele  HUMUTAIMOHHOTO 3a/laHusl; TECThI
MOJICTTUPOBAHUS;

— HaBbIKAMHU HCIIOJIb30BAHHSA MAaTEMaTHYECKHUX TMaKeTOB MPUKIIATHBIX
MPOrpaMM U MHCTPYMEHTOB OM3HEC-aHATMTHKY JIJISl aHATIN3a JaHHbBIX;

— KOMITBIOTEPHBIMU METOJIaMH, B TOM YHCJIE METOJaMH POTrpaMMHPOBaHUS,
JUIst 00pabOTKH JAaHHBIX B MPOQECCHOHAIBHBIX 3a/1a4ax.

3. Yka3aHue MecTa IUCHUILINHBI (MOYJIs]) B CTPYKTYpe 00pa3oBaTe/bHOIi NporpaMMbl

3.1. Mucuuruinna «MHTeIeKTyanbHble OpPraHU3allMOHHO-TEXHUYECKHE CUCTEMbI U ITU(PPOBBIC
TEXHOJIOTUM» OTHOCUTCA K 00pa3oBaTeIbHOMY KOMIIOHEHTY Y4YeOHOro IUlaHa IPOTrpaMMBl
aCIIUPaHTYPBHI.

3.2. Jlnga wm3ydeHHWsl [aHHOW JMCLUUIUIMHBI HEOOXOAMMBbI 3HAHMSA, YMEHHUS U HaBBIKH,
npuoOpeTeHHble TNpu  OOydeHHMH 10 TporpaMmMaMm OakanaBpuara, CHElHaauTeTa U (WIH)
MarucTpaTypsbl.

Tp€606aHuﬂ K OCHOBHbIM 3HAHUAM, YMEHUAIM U 61A0eHUIM 06)/'{61}01{41/{)(,'6‘}1.'
I[JI?I OCBOCHUA JUCIHHUITIIMHBI «I/IHTGJIJIGKTyaJH)HI)IG OpraHru3allMOHHO-TCXHUYCCKHUC CHCTCMbI H
L[H(prBLIe TCXHOJIOTHHN» HCO6XOI[I/IMOZ

3HAmMys.
- 06H_II/IG ITOJIOKCHHUSI METO4OJIOTHMH UCCICA0BAHUS U IIPOCKTUPOBAHUS CIIOKHBIX CUCTEM,
— [PUKIAIHBIC [TAKEThI BU3YyaJIN3allUN JAHHBIX
— METOJbl aHAJIM3a U CTaTUCTHYECKOM 06pa6OTI(I/I JaHHBIX ]
— OCHOBBI KOPpPCIIAIMUOHHOTO U PETPECCUOHHOI'O aHaJIn3a,
— OTaIbl COCTABICHUS MaTeMaTHICCKOM MOJICIIN.

— TMPOBOJWUTH TOUCK, OOpabOTKYy ¥ aHadu3 pa3duyHOro poja uHPOpMAIUU |
JUTEPATYPHBIX UCTOYHHUKOB;

— TPUMEHATH OCHOBHBIE TEOPETUUYECKHUE MOHSATHUS, YCBOCHHBIE B TIpoIlecce 00yUeHNUS;

— BHU3YaJHU3UPOBATh JABYX- U TPEXMEPHBIEC JAHHBIE HA KOMIIBIOTEPE;

—  BBIYUCIISITH OCHOBHBIE OMUCATENIbHBIE CTATUCTUKH;

— HaxOJWUTb KOPPEJSIMOHHBIE CBS3U U PETPECCUOHHBIE COOTHOLIEHUS.

61a0emb:

— HaBbIKaMH pabOTHI C JIUTEPATYPOU;

— CTaHJapTHBIMM METOJaMH W MOJECISIMH aHajiu3a JaHHBIX W WX TIPUMCHEHHEM K
PELICHHIO TPUKJIAHBIX 33]1a4;

—  CIIOCOOHOCTBIO K OIICHKE CTEIICHH aJICKBATHOCTH MPEJIaracMoro amnmapara K pericHuo
NPUKIIAJIHBIX 37134,

— HaBbIKaMH (QOpMaIH3alMK MPHUKIAJAHBIX 3a]ad, aHajdu3a ¥ WHTEPIPETAIllMH PEIICHUI
COOTBETCTBYIOIIUX MAaTEeMaTUUYCCKUX MOJICIICH.

3.3. IlepeueHb MOCIEAYIOMMX Y4YEOHBIX TUCHMIUIMH, AT KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHHUS U HaBbIKH, (pOpMUpYyeMble JTaHHOW MucHUIUIMHON: «HaydHasi JesTenbHOCTh, HalpaBlieHHAs Ha
MOJrOTOBKY JCCepTaluK K 3amuTe». OCBOCHHE JaHHON IUCIMILIMHBI 00E€CIEeUYnBaET BO3MOXKHOCTH
aKTUBHOTO y4acTUsi B  MEXAYHapoAHbIX 00pa3oBaTelbHBIX TMporpammax, KOH(EepeHIUsX,
CUMIIO3MYMax, YTEHUE CIIELIUAILHOM JIMTEPATyPhl U JP.




4. O0beM AMCUMILIMHBI B 3a4€THBIX eIMHHMIAX ¢ YKA3aHMeM KOJIU4YeCTBa aKajeMHYeCKHX MU
ACTPOHOMHYECKHX YaCOB, BbIIEJIEHHBIX HAa KOHTAKTHYW padotry oOydamommxcs ¢
npenojaasaresieM (o BUAAM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEIbHYI0 pa00oTy 00y4YarommXxcst

Yacos
Bua yueOHO# neiTeJIbHOCTH Beero 1o ceMecTpam
4
KonTakTHas padora 30 30
8 m. 4. leKyuu
npaxkmuueckue 3auamus (113) 30 30
CamocrositesbHas padora (CP) 42 42
YacCoB: 72 72
TpymoeMKOCTb 1O TUCIUTUTHHE
3a4. el: 2 2
[TpomesxyToUHas aTTECTAIUU 110 JacoB:
JTUCIUTLTAHE 3a4. eI
HUTOroO: 4acoB: 72 72
OO0mas TPy10eMKOCTh 3a4. ef: 2 2

5. Copep:kanue AUCHUILIMHBI, CTPYKTYPHMPOBaHHOe M0 TeMaM (pa3jeiaM) € YKa3aHUEM
OTBEJEHHOT0 HA HHUX KOJHYECTBA AKAJeMHYECKHX HJIH ACTPOHOMHUYECKMX 4YacOB M BH/0B
YueOHbIX 3aHATHI

5.1. TemaTnueckuii miIaH JUCHUAILINHEI

KonrakTHas
=)
3 padora (o
Ne Pa3zpen aucuuniInHbI g yueOHbIM (0 4 Bcero
3 3aHATHAM)
Jexkn. | I3 | JI3
1 1-i1 paznen. UndopmannoHHble TEXHOJIOTUN 18 30 50
aHaJM3a TaHHBIX
OCHOBHBIE OITUCATEIHHBIE CTATHCTUKU.
1.1. | [loctpoenue BEIOOPOUHON (HYyHKIUU 3 6 10
pacrpeneneHus
12, ITpoBepka _CTATHCTHYECKHX TUIIOTE3. 3 6 10
JlucnepCuOHHBIN aHAIU3
1.3. | KoppenaunoHHblii U perpecCHOHHBIN aHAN3 4 6 10
14, Buzyanmszanusa nanHbeix. OnepaTWBHBIA aHAIN3 4 6 10
JAHHBIX 4
1.5.| AHanu3 ¥ MPOTHO3UPOBAHNE BPEMEHHBIX PSIJIOB 4 6 10
2. | 2-ii paznen. UMuUTalimoOHHOE MOJISIIMPOBAHHE 8 6 12
Knaccudukanusi  MMHUTAIMOHHBIX — MOJIEJIEH.
2.1. | MonenupoBaHue cilydailHBIX IPOLIECCOB B Cpejie 8 6 12
Anylogic
3.. | 3-i1 paznen. HeliponHsle cetu 4 6 10
[IpumeneHne HEMPOHHBIX CETEH I 3a1a4
3.1. | knaccuduKau, IpOrHO3UPOBAHUS 4 6 10
U perpeccuu
DopmMa NPOMEKYTOYHOM aTTECTALMH — 3a4eT - - - -
Hroro yacos: - - 30 - 42 72




5.2. ConepxaHue pa3aenoB AUCHUTUIUHBI

1-i1 pa3nen: MHdopManmoHHbIEe TEXHOIOIUY aHAIM3a JaHHbBIX

1.1. OcHoBHble ommcaTenbHbIe CTAaTUCTUKH. IlocTpoeHune  BBIOOPOYHON  (YHKUIUHU
pacnpeneneHus

MaremaTrnueckasi cratuctuka. OCHOBHBIE TMOHSTHS M OIpeneseHus. BpIOOpOUYHBIN MeTO.
Beibopounas ¢yHkuus pacnpenenenus. BeiOopounsle xapakrepucTuku. OnpezeneHue OCHOBHBIX
CTaTUCTUYECKUX XapakTepucTuk. IIpoBepka cratucrtuyeckux rumnore3. lIpoBepka cooTBeTrcTBUS
TEOPETUYECKOMY PACIIPEIEICHHUIO.

1.2. IlpoBepka CTaTUCTUYECKHUX TUIOTE3. J{MCIIEpCHOHHBIN aHATIH3.

OOmiast cxema IpPOBEPKH CTATUCTUYECKUX runore3. IlpoBepka rumore3 OTHOCUTEIBHO
paBeHcTBa NBYX cpenHuX. OnHO(GAKTOPHBIA AUCIEPCHOHHBIA aHAIH3 SKCIECPUMEHTAIbHBIX JaHHBIX.
JlucniepCMOHHBIN aHAJIU3 C TOBTOPEHUSIMU. MHOTO(aKTOPHBIA TUCIIEPCUOHHBIN aHAIIN3.

1.3. KoppensimuoHHbIH 1 perpecCHOHHBIN aHaIH3

[lonsTHe 3aBUCHMMBIX M HE3aBUCUMBIX CIIy4alHbIX BeIW4YMH. KoppeisinnoHHBIA aHaIN3.
Koaddunment xoppensunu. KoppensunonHast Matpuia.

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

IIpoBepka 3HAUMMOCTH ypaBHEHUS PETPECCUN.

1.4. llenu v 3a1aun BU3yanu3aluu. ITabl 1 METObI BU3YAITH3ALIUH.

1.5. AHanu3 ¥ MpOrHo3upoBaHUE BPEMEHHBIX PSAI0B

3aaun uccie0BaHUs BpEMEHHBIX psAA0B. JleKOMIIO3UIIMs OJHOMEPHOTO BPEMEHHOI'O psAJia Ha
aJUTUBHBIE cocTaBisromue. CTalMOHAPHOCTh CIy4alHOro Mpolecca U IMOPOKIEHHOTO WM
BpeMEeHHOro psiia. CTaTUCTUYECKUE MOJIETN OJHOMEPHBIX BPEMEHHBIX PSIZIOB.

2-11 paznen. IMuTaniMoHHOE MOJIEIMPOBAHUE

2.1. Knaccudukanusi IMATAIMOHHBIX Mojeliell. MojenmMpoBaHue CIIyYailHBIX IPOIECCOB B
cpeae Anylogic

[IpuMeppl HMMHUTAlMOHHOIO MOJEIMPOBAaHMSA. Peanuzanus nOpUMEpOB HMHUTALMOHHOIO
MO/JICJIMPOBAHUS C MOMOIIBIO MTPOrpaMMHOT0 obecrieueHusi. Bo3aMOKHOCTH cHCTEMBbl UMUTAIHOHHOTO
MozenupoBanus Anylogic. InTepnperanus pe3yabTaToB MOAEIUPOBAHUS.

3-1 paznen. Heliponnslie cetu

3.1. TlpumeHeHWe HEWPOHHBIX CeTeH I 3amad  KiIacCH(HUKAIWW, TPOTHO3HPOBAHUS H
perpeccun

Helipoubl u uckyccTBeHHble HelpoHHble ceTH. KoMmOuMHMpoBaHME BXOIHBIX CHUTHAJIOB.
OyHKIUA akTHBaUMU snemeHTa. Kiaccudukanus HEMpOHHBIX ceTell. ApPXHUTEKTYpbl HEMPOHHBIX
cereil. TUNbl MHOTOCIOWHBIX HEHPOHHBIX ceTeill. CeTu ¢ 0OpaTHBIMU CBA3SIMU. AJTOPUTM OOY4EHHUS
OJIHOCJIOMHON HEUPOHHOU CETH.

MHorocnoiiHast HeMpoHHas ceTh. AJITOPUTM 0OPATHOTO PACHPOCTPAHEHUS OIINOKU. ANTOPUTM
00y4eHHsI MHOTOCIIOHON HEWPOHHOMU CeTH.

3anaun KiIaccU(pUKaIlUU, PETPECCUOHHBIE MOJAEIU U NMPOTHO3UPOBAHUE BPEMEHHBIX DPSIIOB Ha
OCHOBE HEMPOHHBIX CETEH.

5.3. IlpakTuyeckue 3aHATHS

Ne Ne pazgena . Bcero
HaumeHoBaHHe MPAKTHYECKUX 3aAHITHH
n/n | JUCUMIIMHBI 4acoB
1-ii pa3nen. UudopManuoHHble TEXHOJOTMH AHAIN3A JaAHHBIX
1 1.1 OCHOBHBIE ONKCATENbHBIE CTATUCTUKU 1
2 11 ['pynmupoBka gJaHHBIX 2
' [TocTpoeHne BEIOOPOYHON (PYHKIIMHU pacTpeieICHUsI.
3 1.2 [TpoBepka  cratucTuueckux rumores. OmHODAKTOPHBII 2




JUCIIEPCUOHHBIA  aHaiM3. JIUCIEpCHOHHBIA  aHamu3 ¢
MTOBTOPEHUSIMH.
4 12 MHoro¢pakTOpHBIH TUCIEPCHOHHBIN aHATH3 1
JIByx(aKTOpHBIN AMCIIEPCHOHHBIN aHaIN3 C TOBTOPEHUSIMU
[TapHas nunHelHas perpeccus. MHOXKECTBEHHas JIMHEHHAs 4
5 1.3 perpeccusl.
Henunelinas perpeccus
6 1.4 Buszyanuzanus nanueix. OnepaTUBHbBIN aHAIU3 JaHHBIX 4
7 1.5 AHanM3 ¥ MPOrHO3UPOBAHUE BPEMEHHBIX PSJIOB 4
2-it pa3nes. UMUTallHOHHOE MO/Ie TUPOBAHHUE
8 21 Knaccudukanus MMUTaIMOHHBIX MO,I[C.J'ICI\/'I. MonenupoBanue 8
CIIydaiiHBIX IpoIeccoB B cpene Anylogic
3-ii pa3nes. Heiiponnble ceTn
9 31 IIpumeHeHne  HEWpPOHHBIX  CceTed Uil  IOCTPOCHUS 2
pEerpeccHoOHHON Moenu
10 3.1 [IpuMeHneHre HEUPOHHBIX CETEH IS 3a/1a4 IPOTHO3UPOBAHUS 1
11 3.1 [TocTpoeHne HEMPOHHBIX CeTel B 3a/a4ax KIIaCCH(PHUKAINN 1
5.4. JIaGopaTopHBIi MPaKTUKYM
He npenycmorpeno
5.5. CamocrositenpHas padora
Ne Ne paznena . Bcero
Bua camocTosiTe/IbHOM padoThI
n/n | AMCHUMILIUHBI 4acoB
1-ii pa3znen. UndopmanmoHHble TEXHOJIOTHH AHAJIN3A IaHHBIX
OcHoBHBIE  omnucaTenbHble  cTaTUCTUKH.  IloctpoeHne 6
1 11 BbIOOPOYHOM (PYHKIIUU pacipeesIeHus
WN3ydyeHne wMarepuasna, TIOATOTOBKA K IPAaKTHYECKUM
3aHATHSM U TECTUPOBAHMIO.
2 19 ITpoBepka cTaTUCTUYECKUX THUNOTE3. JlucnepcnoHHbIN 6
aHaJIN3
3 1.3 KoppensioHHBbIN U pPErpecCUOHHBIN aHAIN3 6
4 1.4 Busyanu3zanus ganabix. OnepaTuBHBIN aHaJIU3 JaHHbBIX 6
5 1.5 AHanu3 ¥ NPOTHO3UPOBAHNE BPEMEHHBIX PSIOB 6
2-ii pa3nes. UMuUTAalMOHHOE MOIeTHPOBAHME
5 21 Knaccugukaius ©MUTAIIMOHHBIX Monegeﬁ. MonenupoBanue 6
CIIy4aiHBIX IpolieccoB B cpeae Anylogic
3-ii pa3nes. HeiipoHHble ceTn
7 31 [TpumMeHeHHe HEHPOHHBIX ceTel A 3a7ay KIacCU(pUKAIIH, 6
IIPOTHO3MPOBAHUS U PETPECCUU
6. IlepeyeHb y4eOHO-METOAMYECKOT0 oOOecleYyeHUs] [JI1 CAMOCTOSITEJIbHOH  PpadoThl

OﬁyanOI[IHXCﬂ Mo JMCIHUIIJIMHE

1. PaGoyast mporpamma 1o AUCHHUTIIHHE.
2. KOHCIIEKThI MPAKTUYECKUX 3AHATUN MO JUCHHUIUIMHE.

3. [Ipe3enranuu.

4, MCTOI[I/I‘IGCKI/IG YKa3aHHs 110 IMOATOTOBKE K MPAKTUYCCKHUM 3aHATUAM 11O AUCHUILINHE.



5. Meronuueckne yka3aHUs MO OPTaHHM3AlMA CaMOCTOSTEIBHOW padOThl OOYJarOUIUXCsl IO
IHACIUILINHE.

6. Mertoandeckoe oOecriedeHUEe ITUCHUIUIMHBI B Cpele JAMCTaHIMOHHOro oOydeHus LMS
Moodle.

7. ®oH/X OLEHOYHBIX CPEICTB /UIA NPOBeJACHUS] NMPOMEKYTOYHON/TeKyleld M NMPOMeKyTOYHOI
aTTecTaly 00y4alUMXCcs M0 JUCHMILINHE

®OC obecreunBaeT OOBEKTHBHBIH KOHTPOJIb JOCTHIKCHHS BCEX pE3YyJIbTaTOB OOYYCHMS,
3aIIAaHUPOBAHHBIX IS AUCIUTUIAHBI.

®OC BkIIOYAET B CEOS:

- TepeyYeHb KOHTPOIUPYEMBIX Pa3AeNIOB IUCIUIUIMHEI C YKa3aHUEM Pe3yIbTaTOB O0YUCHHUS,

- TUIOBBIC KOHTPOJbHBIC 3aJaHUs WM HHBIC MaTepUalbl, HEOOXOJHUMBIC I OICHKHU
3HAHU#, YMCHHUI ¥ HABBIKOB U (MJIH) OIBITA JACSITEIBHOCTH, XapaKTEPHU3YIOIHX dTarbl (HOPMUPOBAHHUS
pe3yabTaTOB OOYYCHHS M OOECIEUMBAIONIMX JIOCTHIKCHHE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI
00pa3oBaTeNbHON POTPAMMBI;

- METOIMYECKHE MaTepHajbl, ONPEACISAIONINE MPOIEIYpPhl OlCHUBAHUS 3HAHHWMA, YMEHHIA,
HABBIKOB U (MJIM) OIBITA IEATCILHOCTH, XapaKTEPU3YIOIIUX Tarbl JOPMHUPOBAHUS KOMITCTCHITHH.

7.1. IlepeueHb KOHTPOIUPYEMBIX Pa3/I€JIOB IUCIHUIUIUHBI C YKa3aHUEM Pe3yJIbTaTOB 00yUeHUS

Ne KonTposmmpyembie pa3aeibl Pe3yabTaThl 00yueHus
n/n JUCHUILINHBI
1-ii pa3nen. UudopManuoHHble TEXHOJOTMH AHAJIN3A TIaHHBIX
1. | 1.1. OcHOBHEIC OnKCATEIIbHbBIC 3HaTh:
CTaTHUCTHKH. [TocTpoenne | — OCHOBHBIE METOJBI aHAIM3a JAHHBIX W MOJICTUPOBAHUS
BBIOOPOYHOM byHKIMY | A7 penieHus npodecCHOHANbHBIX 3aa4.
pacnpeneneHus YMers:
— BBIJENATH XapaKTepHble OCOOEHHOCTH, COJAEpIKAIUECs B
JIAHHBIX

rpaq)nqecxoro MMPEACTaBJICHUS PC3YJILTATOB.

— [IPUMCHATDb OCHOBHBIC AJITOPUTMBI CTaTUCTHUYECKOMN
06pa6OTKI/I AAaHHBIX Ui PCHICHUA IMPAKTUYCCKUX 3aJdad U

Bnazers:

MpOrpaMMHUPOBaHMsI, I  00pabOTKM  JTaHHBIX
poheCCHOHANTBHBIX 3aJ1a4ax.

— KOMIIBIOTCPHBIMU METOJaMH, B TOM 4YHCIC MCETOAAMHU

B

2. | 1.2. TlpoBepka CTaTUCTHYECKUX | 3HATH:
runote3. JIucrnepcuoHHblid aHau3 | — aJrOPUTMBI AHAINM3a JaHHBIX;

BHCIIHETO NPCACTABJICHUSA.

— OCHOBBl TNPUMEHEHHS  MATeMaTHYECKUX  IaKeTOB
MPUKJIAHBIX TPOTpaMM, HHCTPYMEHTOB OW3HEC-aHAIUTHKH
U S3BIKOB TPOTPAMMHUPOBAHUS JUIsI  CTaTUCTUYECKOU
00pabOTKM AaHHBIX U PAaOOTHI C TrpauKOil, OCHOBHBIMU
aIropuTMaMu  00pabOTKH JaHHBIX U  CIIOCO0AMHU  HX

YMeTs:

aHaJIN3€ JaHHBIX,

rpaduUecKoro MpeaCcTaBICHHs Pe3yIbTaTOB.

— HWHTEpPIPETHPOBATH  PE3YJIBTATHI, IOJYyYECHHBIE IIPH

— IPUMEHSTh  OCHOBHBIC  QJITOPUTMBI  CTATHCTHYECKOU
00pabOTKH MAHHBIX I PEIICHHs MPAKTHYECKUX 3a7ad U

Bnaners:




— HaBblIKaM W  HHCTPYMCHTOB OM3HEC-aHAINTUKH U
HCIIOJIb30BAHHUA MATECMATUYCCKHUX IIAKCTOB IMPHKIIAIHBIX
IIporpamMm JJisl aHaJIi3a JaHHBIX.

1.3. Koppensunonnsrit
pPErpecCHOHHBIN aHAIN3

)51

3HaTh:

— MaTeMaTU4YeCKHue MOJEJIM U METOJIbl, UCIOJIb3yeMble NS
OIHMCaHUs JAHHBIX;

— aJrOPUTMBbI aHAJIN3a JAHHBIX;

— OCHOBBl MPUMCHEHHS  MATEMaTHYCCKUX  I1aKETOB
MPUKJIAJHBIX TPOrpaMM, HHCTPYMEHTOB OM3HEC-aHAIUTHUKH
U S3BIKOB  TIPOTPAMMHUPOBAHUS JUISI  CTAaTHCTUYECKOM
00pabOTKH JaHHBIX W PabOThI C TpaduKO, OCHOBHBIMHU
QIrOpuTMaMH  00pabOTKH JaHHBIX UM  CIIOCO0AMHU  HX
BHEIIHETO MPEeCTaBICHUS;

— OCHOBHBIC METOJIbI aHaJIN3a JAHHBIX W MOJICIUPOBAHUS
JUIS penieHus: Npo(ecCHOHANBHBIX 3a/1au.

VYMeTh:

— BBIICIATHh XapaKTepHbIE OCOOEHHOCTH, COJEpIKAIlHecs B
JAHHBIX

— HUHTEpPHPETUPOBATh PE3YyIbTAaThl, IOJyYEHHBIE TMpU
aHAJIN3€ TAHHBIX;

— IPUMEHATh  OCHOBHBIC  QJITOPUTMBI  CTATUCTUYECKOU
06pa60T1<1/1 JAaHHBIX JIA pCHICHI/Iﬂ HpaKTI/I‘-IeCKI/IX 3a1a4 "
rpadUyecKoro npeAcTaBleHUs Pe3yIbTaToB.

Buiagers:

— HaBbIKAMU MCIIOJIb30BaHMsS MaTEMaTHUECKUX IaKeTOB
NPUKJIAJHBIX  [pPOrpaMM U  HMHCTPYMEHTOB  Ou3Hec-
AHAJMTHUKH [T aHAIIN3a TaHHbBIX;

— KOMIIBIOTCPHBIMU METOJaMHM, B TOM 4YHCJIC METOJaMH
pOrpaMMHUpOBaHUs, Ui  00paOOTKM  JaHHBIX B
npodeccnoHaIbHBIX 33/1a4ax.

1.4. Buzyanu3zanus JaHHbIX.
OmnepaTHBHBIN aHAIN3 JAHHBIX

3HATh:

— OCHOBBl TIPUMEHEHHS  MaTEMaTHUYECKHX  MaKETOB
MPUKIIAJAHBIX MPOTPaMM, HHCTPYMEHTOB OM3HEC-aHATUTHKH
U S3BIKOB  TNPOTPAaMMHPOBAHUS UL CTaTUCTHYECKOU
00pabOTKM JAaHHBIX U PabOThl C TrpadUKOH, OCHOBHBIMHU
aqropuTMamMu  o0pabOTKM JaHHBIX M CIOcO0aMHM  HX
BHEIIIHET 0 MPeICTaBIEHUs.

VYMeTh:

— TPUMEHATh OCHOBHBIE AJNTOPUTMBI CTATUCTUYECKOU
06pa6OTKI/I JaHHBIX JId pemeHI/m HpaKTI/I'-IeCKI/IX 3a1a4 U
rpadUuecKoro MpeAcTaBlIeHUs Pe3yIbTaTOB.

Bmanerts:

— HaBBIKAMH HCIIOJIL30BAHUS MaTEeMaTHYECKHX IaKEeTOB
MPUKIANHBIX  MPOrpaMM U HMHCTPYMEHTOB  Owu3Hec-
AHAJIUTUKHU JI1 aHAJIN3a JaHHBIX.

1.5. AHanu3 ¥ MPOTrHO3UPOBAHUE
BPEMEHHBIX PSJIOB

3HaTh:

— MaTeMaTHYeCKHEe MOJEIH U METOJbI, UCIOIb3YEMBbIC IS
OIMMCaHUS JAHHBIX

— aJITOPUTMBI aHAJIN3a JTAHHBIX;

— OCHOBBl TNPHMEHEHHS  MAaTeMAaTHUYEeCKHMX IMaKETOB
MPUKIIATHBIX MPOTrpamMM, HHCTPYMEHTOB OM3HEC-aHATUTUKH
W S3bIKOB NPOTrPAMMHUPOBAHMS ISl CTaTUCTUYECKOU
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00pabOTKM JAaHHBIX U PabOTHl C TrpaduKOl, OCHOBHBIMHU
QIroOpuTMaMH  00pabOTKH JaHHBIX UM  CIIOCO0AMHU  HX
BHEIIIHET 0 MPe/ICTaBICHUS;

— OCHOBHBIE METOJBI aHAIM3a JAHHBIX U MOJICITUPOBAHHSA
JUIs pelIeHus: IpoecCuOHaIbHbIX 3aau.

VYMeTh:

— BBIICIATH XapaKTepHbIE OCOOCHHOCTH, COJEp)KaIluecs B
JAHHBIX

— HUHTEPIPETHPOBATH PE3YJIbTAThl, TOJYyYCHHBIC TIPH
aHAJINU3€ JaHHBIX;

— IPUMEHSATh  OCHOBHBIC  QJITOPUTMBI  CTaTHCTHYECKOU
00pabOTKM MaHHBIX I pEIICHUs MPAKTHMYECKUX 3ahad U
rpauIeCKOro MPEJICTABICHHS PE3yJIbTaTOB.

Bunagers:

— HaBbIKAMHU HCMOJb30BAaHUS MAaTEMaTUYECKUX I1aKETOB
MIPUKJIAIHBIX TPOrPaMM JJIsl aHAJIKM3a TAaHHBIX;

— KOMIBIOTEPHBIMH METOJIaMH, B TOM YHCIIE METOJaMHu
MPOrpaMMHUPOBAHUS M WHCTPYMEHTOB OW3HEC-aHAIUTUKH,
JUIst 00pabOTKH TAaHHBIX B MPOQECCHOHAIBHBIX 3a/1a4ax.

2-ii pa3jaes. UMuTanmoHHoe MoIeJTHPOBaHNeE

2.1. Kimaccuduxarnmst
MMHTAIMOHHBIX MOJENEN.
MopenupoBanue Ciry4alHbIX
mporeccoB B cpene Anylogic

3HaTh:
— MaTeMaTHYECKUE MOJCITH M METOIbI, MCIIOJIb3YEMbIC IS
OIIMCaHUus CUCTEM,

— OCHOBEI MaTEMATUYECKOr0 MOJICITMPOBAHUS c
HCIIOJIBb30BAHUECM UMHUTALIUOHHBIX MOIIGJIGI;'I.
YMeTs:

— BBIABIATH DJIEMEHT(bI) U  CBsI3b(M), CO37AarOIINE
NpOOJEMHYI0 CHUTYyallMI0 C TOMOUIbI0 HMMHTAIMOHHOTO
MO/JICITMPOBAHMS,

— OCYILECTBJISATh MMHUTAIIMIO CIYYalfHOTO Mpolecca.

Bnazers:
— HaBBIKAMHU paboTsI B MpOrpaMMHOM cpene
UMHUTAIITUOHHOT O MOI[GJ'II/IpOBaHI/Iﬂ.

3-ii pa3nes. HeiipoHHble ceTn

3.1. [IpumeHnenue HEHUPOHHBIX
ceTel I 3a/ay KiiacCUuPUKaINH,
MIPOrHO3UPOBAHMSI U PETPECCUU

3HaTh:

— MaTeMaTU4YeCKHue MOJEIU U METOJbI, UCIOIb3yeMble TS
ONUCAHMS JAHHBIX;

— OCHOBBl TNPUMEHEHHMS MAaTeMaTHYECKUX  IaKeTOB
MPUKJIAIHBIX TPOTpaMM, HHCTPYMEHTOB OW3HEC-aHAIUTHKH
U S3BIKOB TPOTPAMMHPOBAHUS ISl  CTaTUCTUYECKOU
00pabOTKM AaHHBIX U PAaOOTHI C TrpauKOil, OCHOBHBIMHU
aIropuTMaMu  00pabOTKH JaHHBIX U  CIIOCO0AMHU  HX
BHEITHETO MPEJICTABIICHUS.

3HaTh:

— MaTeMaTHYeCKHe MOJEIM M METOJbI, MCIIOIb3yeMbIe IS
OTMCaHUs JaHHBIX;

— OCHOBBl TIPUMEHEHHS  MaTeMaTHYECKHX  MaKeTOB
MPUKIIQAHBIX TPOTPaMM, HHCTPYMEHTOB OM3HEC-aHATUTHKH
U S3BIKOB  TNPOTPAaMMHPOBAHUS U  CTaTUCTHYECKOU
00paboOTKK JaHHBIX W PabOThI C TpaduKOil, OCHOBHBIMHU
aropuTMaMu  00pabOTKM JNaHHBIX M CHOcOo0aMM  HX
BHEUITHETO MPECTABIICHUS.




YMeTh:

- HpI/IMeHHTB OCHOBHBIC aJIFOPI/ITMLI CT&THCTH'—IGCKOﬁ
00pabOTKH JAHHBIX I PEIICHHs MPAKTHYECKUX 3a7ad U
rpadUuecKOro MpeACcTaBIeHUs PE3yIbTATOB.

Bnaners:

— HaBBIKAMH HCIIOJIBL30BAaHUS MAaTEMAaTUYECKHX IAKETOB
NMPUKIATHBIX  MPOrpaMM M HWHCTPYMEHTOB  OHW3HEC-
aHAJWTHUKU IS aHAJIA3a JaHHBIX;

— KOMIBIOTEPHBIMH METOJIaMH, B TOM YHCIIE METOJaMHu

MpOrpaMMHUPOBaHMs, I  00OpabOTKM  JaHHBIX B
po(eCCHOHAITLHBIX 3a/1a4aX.

7.2. Onucanue mnokaszaTeledl W KpUTEPUEB OICHMBAHUSA KOMIIETCHIIMH Ha pa3JIMYHbIX dTamnax Hux
(dhopMUpOBaHHUSI, OTIMCAHUE TIKAJT OTICHUBAHUS

O1eHKa «OTIIMYHOY «3aUTEHOY

— CUCTEeMATU3UPOBAaHHBIC, TTyOOKHE M TOJHBIC 3HAHUS 1O BCEM pasjeiaM TUCIUIUIMHBI, a
TaK)Ke 110 OCHOBHBIM BOIIPOCaM, BBIXOSIIUM 32 IIpeesbl y4eOHOM MporpamMmBbl;

—TOYHOE UCIOJB30BaHUE HAYYHOW TEPMHHOJIOTHH, CUCTEMAaTHUYECKH TPAMOTHOE U JIOTUYECKU
MIPABIWJIBHOE M3JI0KCHIE OTBETA HA BOTIPOCHI;

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

— BBIpaXXEHHAsi CIIOCOOHOCTh CAMOCTOSTENbHO M TBOPYECKH pPEIIaTh CIOKHBIE MPOOJIeMBbI U
HECTaH/IapTHBIC CUTYAIUH;

—TIOJTHOE U TITyOOKOE YCBOCHHE OCHOBHOM U JIOTIOJHUTEILHOM JTUTEPATYPhI, PEKOMEHIOBAaHHOMH
paboueii mporpaMMoii Mo AUCHUILINHE;

—YMEHHUE OPUEHTHPOBATHCS B TEOPHSIX, KOHIEHIMIX W HAMPABJICHUAX JUCIUIUIMHBI U J1aBaTh
UM KPUTHUYECKYIO OLICHKY, UCTIOJIb3Ysl HAYUHbIE TOCTH)KEHUS JPYTUX AUCHUIUINH;

—TBOpYECKasl CaMOCTOsITeNIbHAass pabdoTa Ha MPAKTHUYECKUX/CEMHHAPCKUX/Tab0paTOPHBIX
3aHATHSX, AKTHBHOE YYaCTUE B TPYIIIOBBIX OOCYKICHUSIX, BEICOKHIA YPOBEHBb KYJIbTYPhI HCITOTHEHUS
3aJaHuM;

—BBICOKHI YPOBEHb CPOPMHUPOBAHHOCTU 3asBICHHBIX B paboueil mporpaMMe pe3ysabTaToB
oOy4eHwus.

OlIeHKa «XOPOIIIO» «3a4TCHO

— A0CTAaTOYHO IMOJHBIC 1 CUCTEMATU3NPOBAHHLIC 3HAHUS 110 JUCHUIITIUHE,

—YMCHUC OPHUCHTHPOBATLECA B OCHOBHBIX TCOPHAX, KOHUCIIIHUAX W HAITPABICHUAX AUCHUIIIIMHBI
Y JIaBaTh UM KPUTHYECKYIO OIICHKY;

—UCIOJIb30BAaHUE HAyYyHOW TEPMHUHOJIOTUH, JUHIBUCTHUECKH | JIOTHUECKH TPABUIILHOE
M3JI0KCHHE OTBETA Ha BOIIPOCHI, YMEHHE JeJaTh 000CHOBAHHBIC BHIBOIBI;

— BJIAICHUC MHCTPYMCHTAPUCM 110 JHUCHUINIMHE, YMCHHUC €ro HCIIOJIB30BaTh B IMOCTAHOBKEC U
pellIeHUH HAYyYHBIX U MPO(HECCHOHATBHBIX 3a/1a4;

—YCBOGHHUE OCHOBHOW W JIOMOJHHUTEIBHON JIUTEpaTyphl, PEKOMEHIOBAaHHOW pabodyeii
IPOrpaMMoOii 10 TUCIUILIHHE;

— caMOCTOsITeNIbHAsE Pad0Ta Ha MPAKTUUCCKUX 3aHATHSIX, YYACTUE B TPYIIIOBBIX OOCYXKICHUSX,
BBICOKHW YPOBEHb KYJIBTYPBI UCIIOTHEHUS 3a/1aHUN;

—CpenHHii ypOBEHb CPOPMHUPOBAHHOCTH 3asBICHHBIX B pabodell mporpamme pe3yibTaToB
o0Oy4eHusl.
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OLleHKa «y/IOBJIETBOPUTENBHO» «3a4TEHO)

— IOCTaTOYHBI MUHUMAJIbHBIN 00beM 3HAHUN IO TUCIHUILIUHE;

—YCBOCHHE OCHOBHOH JINTEPATYPHI, PEKOMEHIOBAHHOM paboveil mporpaMmon;

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

— HACIIO0JIb30BAaHUE HAYYHOM TEPMHUHOJIOTUH, CTHJIMCTUYECKOE U JIOTUYECKOE U3JI0)KEHHE OTBETA
Ha BOMPOCHI, YMEHUE JIeJIaTh BHIBOBI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIQJICHUE UHCTPYMEHTApUEM Y4eOHOU MUCIUIUIMHBI, YMEHHE €r0 MCIOJb30BaTh B PEIICHUU
TUIIOBBIX 337a4;

—YMEHHE 0] pyKOBOJCTBOM ITPENO/IaBaTelis pelaTh CTAaHAAPTHBIE 3a1a4H;

—paboTa 1MoA PYKOBOACTBOM IIpernojaBaTelis Ha MPAKTHUECKUX 3aHATHUSX, JOMYCTUMBIN
YPOBEHbB KYJIBTYPhI UCIIOJTHEHUS 3a1aHUI

— IOCTATOYHBI MUHUMAJIbHBII ypOBEHb C(OPMHUPOBAHHOCTU 3asABIEHHBIX B paboueii
porpamMMme pe3yinbTaToB 00yUeHHS.

O1neHKa «HEy/I0BIETBOPUTEILHOY» «HE 3a4TEHO»

— (hparMeHTapHbIE 3HAHUS 110 AUCLUILINHE;

—OTKa3 OT OTBETA (BBINOJIHEHUSI TMCbMEHHOU paboThl);

—3HaHUE OTJEJIbHBIX HCTOYHUKOB, PEKOMEH/JOBaHHbBIX paboyueil MporpaMMoil o AUCLHUILINHE;

— HEyMEHHUE UCIO0JIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HaJInyue rpyobIx OUIMOoK;

— HU3KUH YpPOBEHb KYJIbTYphl HCIIOJIHEHUS 33/1aHUl;

— HU3KUM YpOBEHb CQOPMHUPOBAHHOCTU 3asBJICHHBIX B palbouell IMporpaMMme pe3yibTaToB
oOyueHusl.

1.2.2.

[Ixama onieHBaHUs

KonnuecTBo npaBrIIbHBIX
o Onenka
OTBETOB, %

1o 50 «HEYIOBJIETBOPUTEILHO», «HE 3aUTCHO»
ot 51 10 65 «YJIOBJIETBOPUTEIILHOY, «3aUYTCHOY
ot 66 1o 85 «XOpOIIOY, «3aUTEHO)

ot 86 «OTIIMYHOY, «3aYTEHO»

7.3. TunoBble KOHTPOJIbHBIE 33JaHUS UM UHbIE MaTepHalibl TEKYIIEH aTTecTallul, HEOOXOJUMBbIE IS
OLICHKM 3HAHWM, yMEHUl M HaBBIKOB W (WJIM) OMbITa JEATEIHOCTH, XapaKTepU3YIOUIUX STarbl
(dbopMUpOBaHUS Pe3yIbTATOB O0yYEHUS U 00ECIEUNBAIOIINX JOCTHKEHHUE TUIAHUPYEMBIX PE3yIbTaTOB
OCBOEHHUS 00pa30BaTENILHON MPOTPaAMMBI

3aganue K TeMe «OCHOBHBIE ONTUCATENbHBIE CTATUCTUKMN

BbruncnuTh M0 MCXOTHBIM JAHHBIM Xi AJI1 HEKOTOPOUM BeMWYMHBI X OCHOBHBIE OMHCATEIbHbIE
CTaTUCTUKH:
a) cpeaHee 3HAUCHHUE,
0) nucnepcuio, cpeHee KBaApaTUYHOE OTKIIOHEHHUE, pa3Max BBIOOPKH, Cpe/iHee OTKIOHEHUE, MOYJIb,
Mepy TOYHOCTH, BEpOSITHOE OTKJIOHEHHE, Mepy H3MEHUYMBOCTH (KO3(QGUIUMEHT Bapualun),
CTaHJAPTHYIO OLUIHOKY CpEIHEro;
r) K03(pPULIHEHTH ACHMMETPHH U IKCIIECCa;
1) MEIMaHYy U MOJY.
VcxonHble JaHHbBIE IPECTABIICHBI 10 BApHaHTaM B (aiiie *.Csv.

3ananme k Teme «KoppensMOHHBIA U PErPECCUOHHBIN AHATU3)
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[To wW3BEeCTHBIM 3HAYEHUSIM JBYX CIYYalHBIX BeMWYUH X W Y BBIUMCIUTH KOIPUIIMEHT
KOPPEJSIUK, OLIEHUTh 3HAYUMOCTH KOI(PPUIIMEHTa KOPPENSALUU, MOCTPOUTH YpPaBHEHHE pPErpeccuu
Yy = ap + aiX, OLUEHUTh YpOBEHb 3HAYUMOCTU YPABHEHMSI PETPECCUU U 3HAYUMOCTH KOA(h(UIIMEHTOB
ypaBHEHUSI PETPECCHUMU.

Hcxonubie qanHble MpeCTaBIEHBI 10 BapuaHTaM B daiiie *.csv.

3aganue k TeMe «MoenupoBaHNe CITYYaHBIX MTPOIIECCOB B cpene Anylogicy

MonenupoBaHue TPAaHCIOPTHON Pa3BsA3KH.

B nampasnenusx A u C OpraHu3oBaHO [BYXPSIAHOE JIBIDKEHUE TPAHCIOPTHBIX CPEJACTB, a B
HanpasiieHusix B u D — onnopsannoe. B nanpaienusix A u C U3 nepBoro psiia BO3MOKHO JBUKCHHE
MpsIMO U HAIpPaBO, a U3 JIEBOTO psijia — MPAMO U HaJIeBO. TpaHCIOPTHBIE CPEACTBA, JAEIAIOIINE JIEBBIN
MOBOPOT, JIOJDKHBI MPOMYCTUTh BECh TPAHCIOPT, ABUTAIOLIMNCA BO BCTPEYHOM HAIPABICHUM.
CBetodop MeHsET KpacHBIM HBET Ha 3eieHbld depe3 1 muH. [locTpouTh MOIEIs peryaupyemMoro
MEPEKPECTKA U ONPEACIUTh pacipeieieHue BPeMEHH 3aJCP>KKH TPAHCIOPTHBIX CPENICTB, CIEIYIOIIUX
B Ka)XJIOM HampaBiIeHUH. BBIMOIHUTL MOJENIMPOBAHKE IBUKEHUS TPAHCIIOPTHBIX CPEACTB MPU Pa3HOI
WHTECHCUBHOCTH JABMKCHUS. CPaBHUTH IMOJTYYCHHBIE PE3YIIbTATHI.

TecToBbIC 3a1aHUA

1. MaiiTe ompeneneHUss TEPMUHOB, HCIIOIB3YEMBIX TPH pPadOTEe C HEHPOHHBIMH CETSIMHU
(ycTaHOBHTE COOTBETCTBUE)

- Bech nmaracer mpoiuen yepe3 HEMPOHHYIO CEThb B MPSAMOM U OOpPAaTHOM HAaNpaBiICHUM OJIUH
pas;

- Pa3Ouenue maracera Ha IAKETHI;

- Yucno 6aT4elt, HeOOXOAMMBIX JIJISl 3aBEPIICHUS OJJHOM 3IOXH.

BapuanTtsl 0TBETOB:
- 0aru,

- UTepanus;

- 310Xa.

2. JInst MpOBEPKU BBHITIOTHEHUS YCIOBUS CPEPHUIHOCTH HCIIONIB3YETCS:
- TecT Moyunu;

- tecT JI'ArocTuHo;

- TecT Xapke-bepa,

- rect Jlmnnuedopca,

- TecT AHzepcoHa-JlapnuHra,

- tect lanupo-Yunka;

- recT KosnmMoroposa-CMHpHOBa,

- mo0OO0H U3 MEePEUNCICHHBIX.

3. Kakue metoipl B pandas mo3BosistoT BEIYHCIUTD:
CTaH/IapTHOE OTKJIOHEHHE;

K03 (HULIMEHT aCUMMETPHH;

JUCIIEPCHIO;

Kod(ppuIMeHT sKcIecca;

HUTOTOBYIO OMUCATENHHYIO CTATUCTHUKY;,

CpelHee 3HAUYCHHE;

Meanany?

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

12



- describe();
- kurt();

- std();

- mean();

- median().

4. Kakue ycinoBUs JOJKHBI BBIMOIHATHCS MPU MPOBEACHUN JUCIIEPCUOHHOTO aHanu3a?
- HE3aBHCHMOCTb;

- HOPMaJIbHOE pacrpeziesieHne OCTaTKOB;

- OJTHOPOJHOCTb JIUCIIEPCHUHU.

5. /lucriepCMOHHBIN aHAJIU3 C TIOBTOPEHUSIMHU UCIIOJIb3YyeTCs, KOraa:

- T'eHepaJIbHasi COBOKYIIHOCTh TECTUPYETCS B Pa3HbIC MOMEHTBI BPEMEHU;
- T€HepaJIbHasi COBOKYITHOCTb TECTUPYETCS IPH Pa3HBIX YCIOBUSX;

- B 000MX MEPEUUCIICHHBIX CIIydasX.

6. Eciiu mpoBOJMTH aHAJIOTUIO C M3BECTHBIMU CTPYKTYpaMu JaHHBIX, TO CTPYKTYpBI Series u
DataFrame B Pandas MoxHO CpaBHHTS C

- TaONHLEH PEAHMOHHBIX 0a3 IaHHBIX;

- JIBYXMEpPHBIM MAacCHBOM, BKJIIOYAIOIIMM MOMEHT BpEeMEHH { M 3HAYCHHE HEKOTOPOro
HOKa3aTeis;

- TPEXMEPHBIM MaCCHUBOM;

- OJTHOMEPHBIM MaCCHBOM.

7. a5t IpoBEPKU HOPMAIBHOCTH PACHpPEeICHHS UCIOIb3YyeTCs
- TectT Moyunu;

- TecT JI'ArocTuHO;

- rect Xapke-bepa;

- Tect JIusumedopca;

- recT AHzepcoHa-JlapnuHra;

- tect lHlanupo-Yuinka;

- rect KonmoropoBa-CMupHOBa;

- 110001 U3 MepeyrCICHHbIX.

8. HazoBuTe Moziein1 BpeMEHHBIX PSAIOB

- ABTOpErpeccuoHHasi MOJIEIb;

- Monenp CKOJIB3SILIEro CPeIHETO;

- Mopens aBTOpErpeccuu — CKOJB3SIIEro CPEeTHETO;

- InTerpupoBaHHasi MO/I€NIb aBTOPETPECCUU — CKOJIB3SIETO CPEIHETO;

- Ce30HHOE aBTOPErPECCUOHHOE MHTETPUPOBAHHOE CKOJIB3SIIIEE CPETHEE;
- Mopens, BKITIOYArOIIas BHEITHUE WK YK30T€HHBIE (DAKTOPBHI.

BapuanTsl 0TBETOB:
- AR-Mmozens;

- ARIMA;

- MA-Mozens;

- SARIMA;

- ARMA;

- SARIMAX.

9. HazoBuTe ONTUMU3ATOPBI, IPUMEHSIOIINECS B HEHPOHHBIX CETSIX
- CToxacTU4ecKuid rpaJueHTHBINA CITYCK;
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- OnTUMHU3aTOp UMITYJIbCA;
- CpenHeKBaIpaTUYHOE PacpOCTPAHEHHUE;
- AanTUBHAs OLIEHKa MOMEHTA.

BapI/IaHTBI OTBCTOB:
- Adam;

- Momentum,

- SGD;

- RMSProp.

10. HazoBuTe yHKIIMM aKTHBAIIMH, TPUMEHSIOIINECS B HEUPOHHBIX CETAX

- OyHKIMs, KOTOpasi 00ecreunBaeT 3HaYCHUsI BCEX BBIXOJIHBIX y3710B 0T 0 10 1, a cymma Bcex
3HaYEHUH BBIXOJIHBIX y3JIOB BCErja paBHa 1;

- OyHKIUsA, KOTOpasi MPUBOIUT JH000E peaibHOe 3HaUeHHE K quara3ony 3HadeHuii ot 0 mo 1

BapuaHTbl OTBETOB!
- Momentum;

- Softmax;

- Sigmoid;

- Adam.

7.4. Teoperudeckue BONPOCH! U MPAKTUYECKUE 3aJaHus 111 IPOBEACHUS IPOMEKYTOUHON aTTeCcTaluu
o0yyaroimuxcs, HeoOX0AUMBIE Ui OLICHKH 3HAHUM, YMEHHUM U HaBBIKOB U (WJIM) OMBITA JESITEIbHOCTH,
XapaKTePU3YIOIUX ATaIbl (OPMHUPOBAHUS PE3YIbTATOB OOYyUEHHSI U 0OECIICUMBAIOIINX JOCTHKEHUE
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHHs 00pa30BaTeIbHOM TPOrpaMMbl

7.4.1. TeopeTH4eckune BONPOCHI [1Jisl IPOBeAeHUSI IPOMEKYTOUYHON aTTECTAUM 00y4Yar0LINXCsl

1. IloHsATHE NTUCKPETHOW M HENPEpPhIBHOM CIyyaillHON BEJIMYMHBI, 3aKOHBI paclpeseieHus, ux
rpaduueckoe n3oOpaxkeHne. YUCIOBbIE XapaKTEPUCTUKU JUCKPETHBIX U HEMPEPHIBHBIX CIydalHBIX
BEJIMYUH, MaTEeMaTH4YECKOE  OXUJAHWE, JHUCIEPCUs, CPEIHEKBAIPATUYECKOE  OTKIIOHEHUE.
HopmanbHblit 3aK0H paciipeiesieHus], ero napameTpsl 1 rpaduieckoe n300paxxeHue.

2. BeiOopounas ¢yHkuus pacnpeneneHus. BwiGopounble XxapakTepucTHku. OmnpeneneHue
OCHOBHBIX CTAaTUCTHUYECKHX XapaKTEPUCTUK. BBIUNCIIEHHE OCHOBHBIX ONMCATEIBHBIX CTATUCTHK C
ITOMOLIBIO JIEKTPOHHBIX TAOJINL, THCTPYMEHTOB OM3HEC-aHAJTUTUKY U SI3bIKOB IIPOTrPAMMUPOBAHMUSL.

3. IIpoBepka CTaTUCTMUYECKUX TUNOTE3. AHaJIW3 OAHON BHIOOPKU. AHAINW3 OJHOPOAHOCTU
BbIOOPKU. [locTpoeHue noBepUTEIbHBIX MHTEPBAJIOB JIsl CPEIHETO.

4. Tloctpoenue BbIOOpouHOW  (QyHKIMM pacnpeneneHus. I[IpoBepka COOTBETCTBHUS
TeopeTudeckoMy pacnpenenenuto. Pacnpenenenune Xu-kBagpar. Pacnpenenenne CThroeHTA.
Hcnons3oBanue kpurepus coriacus Xu-KBaapar.

5. Ananu3 J1ByX BbIOOpOK. BeisiBneHue poctoBepHocTH paznuuuid. Ilapamerpuueckue
kputepun (t-kputepuii Ctbiogenta). Kpurepuit @umepa. Hemapamerpuueckue kpurepuun Xu-
KBajpar.

6. IloHATHE 3aBHCHMBIX M HE3aBHUCHUMBIX CIIy4ailHBIX BeIWYUH. KOppEmslMOHHBIN aHaIM3.
Koadduuuent koppensauuu. Koppensuuonnas Marpuua.

7. Perpeccuonnslii aHanu3. JIunelinas perpeccus. MHOXECTBEHHAsA PETPECCHS.

8. 3amaun uccie0BaHUs BPEMEHHBIX PsIOB. J[€KOMITO3UIMS OTHOMEPHOIO BPEMEHHOIO psiaa
Ha aJINTUBHBIE COCTABIISOIINE.

9. CranMoHapHOCTh CIYy4aifHOTO MpolLecca U MOPOXKIEHHOIO UM BPEMEHHOTO psijia.

10. CraTuctuyeckne MOJETH OAHOMEPHBIX BPEMEHHBIX PSJIOB.

14



11. TeopeTnueckre OCHOBbI HMUTAIIMOHHOTO MojenupoBaHus. [loHstue wmomenu u
MOJCJIMPOBaHHUA. 3a/1aul UMUTAMOHHOTO MOJEIUPOBAHMS: DTallbl UMUTAIIMOHHOTO MOJICIIUPOBAHUS.
[InanupoBaHuEe KOMIIBIOTEPHOI'O SKCIIEPUMEHTA.

12. BO3MOXHOCTH CHCTEMBI HMUTALIMOHHOTO MojenupoBanus Anylogic. Moxaens 00paboTku
3anpocoB cepBepoM. llocranoBka 3amaum. CoznaHue auarpammsel mnpouecca. VM3MeHeHne CBOMCTB
OIOKOB Mojenu, €€ HacTpolWka W 3amyck. lV3MeHeHue CBOWCTB OJOKOB JMarpaMMbl TpoIecca.
Hacrpoiika 3amycka momenu. 3amyck Mmozaenu. Co3gaHue anumanuu mojaenud. COOp CTaTHCTUKH
UCHOJb30BaHusl pecypcoB. COOp CTaTHCTUKM MO TOKazatesisiM o0pabotku 3ampocoB. Co3manue
HecTaHAapTHOro Java- kiacca. Jo6aBiieHrne 3IeMEHTOB CTaTUCTUKU. Y JalleHue U A00aBiIeHHE HOBBIX
noJiel TUMa 3asBoK. MIHTeprnpeTanus pe3ynbTaToB MOJIEIMPOBAHUS.

13. Heiiponsl u HCKycCTBEHHBIE HeWpoHHBIE ceTH. KoMOWHMpOBaHHWE BXOIHBIX CHUTHAJIOB.
@DyHKIMA aKTUBALUU 3JIEMEHTA.

14. Knaccugukanus HSHpOHHBIX CETEH.

15. ApXUTeKTypbl HEHPOHHBIX ceTeil. TUIbl MHOTOCIONHBIX HEHpOHHBIX ceTed. CeTu c
OOpaTHBIMU CBSI3SIMH.

14. Onnocnoiinas HelipoHHas ceTh. O0ydyeHre HeHpOHHOU ceTu. MeTo ] TpaiMeHTHOTO CITyCcKa
B IIPOCTPAHCTBE BECOBBIX KOI(D(HUIIMEHTOB. AITOpUTM 00yUEHHS OTHOCIOWHOW HEHPOHHOM CETH.

15. MHorocnoiiHas HeWpoHHas ceTh. AJTOPUTM OOpPAaTHOTO PACHPOCTPAHEHUS OIIUOKU.
AnroputM oOydeHUss MHOTOCJIOMHON HEMPOHHOMN CETH.

16. 3agaun knaccu(uKauu, perpecCHOHHbIE MOAEIU U MPOTHO3UPOBAHNE BPEMEHHBIX PSIOB
Ha OCHOBE HEHMPOHHBIX CETEH.

7.4.2. IlpakTHYeCcKHUe 3aIaHNS VI MPOBeIeHHs MPOMEKYTOYHOH aTTeCTAIUHN 00yJAKIIUXCS

1. VicxonHble TaHHBIE NPEICTABISIIOT 3HAUEHUSI HEKOTOPOTO MOKA3aTessi B MOMEHTBI BPEMEHU
1, to, t3

JUIsl 0ObEKTOB C HOMEpaMH, yKazaHHbIMU B cToione "No".

BBINOMTHUTE TUCHEPCHOHHBIN aHANU3 C TMOBTOPHBIMU HM3MEPEHUSMH, HCIIONB3YsS (PYHKIUIO
AnovaRM (from statsmodels.stats.anova import AnovaRM). Jlns mnpeoOpa3oBaHus JaHHBIX
ucroib30Bath Metox Melt(). B kauecTBe oTBeTa BBECTH MOJYyYEHHOE 3HAYCHHE F-CTaTHCTHKH.

Hcxonubie qaHHbIe MpeCTaBIEHBI 110 BapUaHTaM B (aiiie *.CSV.

2. ITo McXoHBIM JJAHHBIM JIJIs1 BpEMEHHOIO psijia ONpeAeInTe 3HaUeHHsI TapaMeTpoB IMpolecca
ARMA(1,1)

Xi=ox Xi-1+ertPree1

HcxonHble qaHHbIe NMPEACTaBIEHBI 10 BapuaHTaM B ¢aiiie *.csv.

7.5. Meroaudeckne MaTepHalibl, ONPEAEIAIOMINE ITPOLEeTypbl OLICHUBAHUS 3HAaHUW, YMEHH, HABBIKOB
U (MIM) OMBITA JAEATENBHOCTH, XapaKTePU3YIOMIMX 3Tambl (POPMHUPOBAHUS PE3YJIbTATOB OOYyUYEHHS U
o0ecrneunBaoIIUX JOCTHKEHNE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEIbHON IPOrpPaMMBbI

Ne
w/n Kountpoanpyembie pa3aesbl IMCHUILIHHBI HanmeHoBaHMe OLIECHOYHOIO CPeCTBA
1-ii pa3nen. UndopmanmoHHble TEXHOJOTHH AHAJIN3A TAHHBIX
1 | 1.1. OcHoBHEBIE OIIKCATEIBHEIE CTATUCTUKH. [IpakTuueckue 3agaHus
[Toctpoenue BbIOOPOUHOMN (HYHKIIUU
pacnpeneneHus

2 | 1.2. [TlpoBepka CTaTUCTHYECKWX runote3. | [I[pakTudeckue 3a1aHus; TECTHI
JucriepcuoHHBIN aHAIN3

w

1.3, KoppensimonHslii 1 perpeccuoHHbI anam3 | [IpakTudeckue 3ananus

4 | 1.4, Buzyanuzanus JaHHBIX. [IpakTueckue 3ananus
OnepaTuBHBIA aHAIN3 JAHHBIX
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1.5. AHanu3 ¥ TPOrHOZMPOBAHHE BPEMEHHBIX
ps10B

HpaKTI/I‘-IeCKI/Ie 3adaHus,; TCCThI

2-it pas3aeli. HNmuranmnonHoe MOAC/JIMPOBAHUEC

KJIaccu(UKaum, MPOrHO3UPOBAHUS
U perpeccuu

6 | 2.1. Knaccudukamus UMUTAIMOHHBIX Mojnenel. | [IpakTuueckue 3agaHus
MogenupoBaHue Clly4ailHbIX MPOLECCOB B Cpesie
Anylogic
3-ii pa3nes. HeiipoHnnsble ceTn
7 | 3.1. IIpumenenne HEUpPOHHBIX ceTed I 3amad | [IpakTuueckue 3agaHus

8. IlepeyeHb OCHOBHOW M [IONMOJHUTEJbLHOH JIMTEPATYPHI,

AUCHHUIIIMHBI

HE00X0AMMOM [JIf OCBOCHHUSA

Ne
n/n

ABTOp, HA3BaHHMe, MECTO U3AHUS,
H3/1aTeJbCTBO, IO/l U31aHUs YUeOHOU U y4eOHOo-
METOAMYECKOM JIUTEePATYPbI

Cceblika Ha 3x3emiuisp B IbBC /
KOJIM41eCTBO 3K3eMIisipoB B HTh

OcHOBHas JIUTEpaTypa

Mxwurapss B. C., Apxunosa M. O.,
Hy6posa T. A., Muponkuna 1O. H.,
Cupotun B. I1., AHanu3 1aHHBIX,
Mocksa: FOpaiit, 2020

https://urait.ru/bcode/ 450166

Bonkopa B. M., Cem&énoBa M. A.,

UYerseprakosa E. C., Boxos C. C., [IporpamMmmHBbIe
CUCTEMBbI CTaTHUCTUYECKOTO aHanmsa.
OOGHapyXxeHHe 3aKOHOMEPHOCTEH B JAaHHBIX C
UCIIOJIb30BaHUEeM cucTeMbl R u s3bika Python,
HoBocubupck: HoBocubupckuii

FOCYI[apCTBCHHHﬁ TEXHUYSCKHI YHUBCPCUTET,
2017

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

Manyrua B. A., Maremaruyeckasi CTaTUCTHKA,
Mocksa: IOpaiit, 2020

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

Banees H. H., Axcsrosa A. B.,

INapensmmnza I'. A., AHanu3 BpEMEHHBIX PSIOB U
nporuosupoBanne, Kazanb: Kazanckui
HalMOHAJIbHBIM UCCIIEN0BATEIbCKUN
TEXHOJIOTMYECKUM yHHuBepcuret, 2010

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

[Taneii A. I'., ITommak I'.A.

Nmuranmmonnoe MmopaenupoBanue. PazpaboTka
MMUTAIIMOHHBIX MoJienel cpeacrBamu iWebsim u
AnyLogic: yuednoe nocobue, CI16: Jlans, 2019.

https://e.lanbook.com/book/122179

bapckuii A. b., BBeneHne B HEHPOHHBIE CETH,
MockBa, CapatoB: HWHTEpHET- YHUBEpPCUTET
Nudopmannonnsix Texnonoruit (MHTYUT), A
IIn Ap Menma, 2020

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

JlonoaHuTeIbHAS JIUTE

paTypa

[ToaxopsiToBa O. A., CokonoB M. B., Ananus
BpEMEHHBIX psAs10B, Mocksa: IOpaiit, 2020

https://urait.ru/bcode/ 450587

I'opoxanuna E. U., Heiiponnele cetn, Camapa:
[ToBOMXKCKMI  rOCyAapCTBEHHBIM  YHUBEPCHUTET
TEJIEKOMMYHUKAIM 1 nHpopmatiku, 2017

http://www.iprbooksh op.ru/75391.html
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9. [IlepeueHb pecypcoB
HEeO0XO0AUMBIX /IJIf1 OCBOCHMS TN CIUNIMHBI

HH(OPMAMOHHO-TEJIEKOMMYHHUKAIMOHHO

cetn  «HUHTEepHET,

HaumenoBanme pecypca cetu «AHTEpHET»

DeKTPOHHBII apec pecypca

9BbC n3narenscTBa «JIaHbY»

https://e.lanbook.com/

9BC u3pgarensctBa «IPRSmMart»

https://www.iprbookshop.ru/

O6pazoBarenpHas matdopma «tOpaiiT»

https://urait.ru/

Hayunas snektponnas 6ubmmoreka eLIBRARY.RU

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

Caiit cipaBo4YHOI IpaBOBOI cucTeMbl «KOHCYIbTaHT
[Tnrocy

https://www.consultant.ru

Enunpnii  reKTpoHHBIH pecypc  yuyeOHO-METOIUYeCcKOM
nutepatypsl CITI6I'ACY

www.spbgasu.ru

DdenepanbHbBIl 00pa3oBarenbHBIA TOpTan "EnnHOE OKHO
JI0CTyMa K 00pa3oBaTelbHBIM pecypcam”

http://window.edu.ru

Cucrema npucranimonnoro ooydenust CII6GI'ACY Moodle

https://moodle.spbgasu.ru/

IlepeyeHb npodeccMOHATBHBIX 023 TaHHBIX, HEOOXOTUMBIX JIJISI 0CBOEHUS JUCITHIIJIMHBI

PedepatriBHas 0a3a JaHHBIX 10 YHCTOM W IPHUKIATHOU
marematuke Z-bMATH

https://zbmath.org/

Ownnaiin-coobmectBo mo Data Science u MammHHOMY
obyuennto Kaggle

https://www.kaggle.com/

10. MeToauyeckne yKazaHus JJsi 00y4AKOIIHUXCS M0 OCBOEHHIO JUCIHIJIMHBI

[Iporpammoii  TUCHMIIIMHBL

MPEAYCMOTPEHO TMPAKTUUECKUX 3aHSITHH,

IIpeIoJIararonx

3aKpPCIUICHUC HU3YYCHHOI'0 MaTcpuajla U (bOpMHpOBaHHC y o6yqa}oumxc;1 HeO6XOJII/IM]':>IX 3HaHPII>i,

yMEHUH M HaBbIKOB. Kpome ToOrO,

BaXXHEHIIUM >TAIlOM HU3YUCHUA JUCHUITIIIMHBI

SABJISICTCA

CaMOCTOATCIIbHaA pa60Ta 06yqa10m1/1xc;1 C HUCIIOJIB30BAHUCM BCCX CpPCACTB U BO3MOXKHOCTEM

COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

B 00beM caMOCTOSATEILHOM pa6OTBI Mo JUCHUIIJIMHE BKJIFOYACTCA CICAYIOLICC:
- HU3YUCHUC TCOPCTUUCCKHX BOIIPOCOB IO BCEM TEMaM AU CHUILINHBI,

- MMOATOTOBKA K IMPAKTHUYCCKUM 3aHATHAM,

- IMOATOTOBKA K TCKYIIEMY KOHTPOJIIO YCIICBACMOCTHU CTYJACHTOB,

- IOATOTOBKA K 3a4CTY.

3aJoroM  yCHEUIHOTO OCBOGHHMS JMCLUMIUIMHBI  SABJSETCS  00s3aTeNbHOE  IOCELICHHE
MPAKTUYECKUX 3aHATUH, TaK Kak MpPOIycK OJHOro (TeM Oojiee, HECKOJbKUX) 3aHATUH MOMKET
OCJIO)KHUTh OCBOEHHE pa3lieioB Kypca. Ha mpakThueckux 3aHATHSIX MaTepuan 3aKperuisiercss npu
BBINIOJTHEHUM NTPAKTUYECKUX 3alaHUM.

[Ipuctynas K M3y4eHUIO NUCUUIUIMHBI, HEOOXOAMMO B NEPBYIO OYepeIb O3HAKOMUTHCS C
cogepkanuem PIIJ[, a Takke METOAMYECKMMH YKa3aHHUSAMM IO OPraHU3allUd CaMOCTOSTENbHOU
paboTHI.

[Ipy MOATrOTOBKE K MPAKTHYECKUM 3aHATUAM M B pPaMKax CaMOCTOSATENBbHOM paboThl MO
M3Y4YEHUIO TUCHUIUIMHBI 00yYaronmMcsi He00X0IMMO:

- IIPY CaMOCTOSITEIbHOM M3YYEHUU TEOPETHUECKON TEMBI CIENAaTh KOHCIEKT, UCIONb3Ys
pekomenioBanHbie B PITJ] ncrounnkuy;

- BBITNIOJTHUTH PAKTUYECKUE 3aJaHUSI B paMKax U3y4acMON TEMBI;

- OTBETUTH Ha KOHTPOJIBHBIE BONPOCHI 110 TeME, UCN0Ib3ys Matepruaibsl POC;

- MOJITOTOBUTHCS K MPOBEPOUHOI padoTe, MpeayCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

- MOJITOTOBUTHCS K IPOMEXKYTOYHOM aTTECTALIUH.

HTorom u3yueHus QUCLMILIMHBI SBJISAETCS 3a4eT. 3a4eT NMPOBOAUTCS MO pacnucanuio. Popma
IIPOBE/ICHUS 3aHATHS MOXET OBITh yCTHas, MUCbMEHHAas U B JJEKTPOHHOM Buze. CTyIeHTHI, He
IIPOLIE/IINE ATTECTALUIO, IOJKHBI TMKBUIUPOBATh 33JJ0JUKEHHOCTh B YCTAHOBJIEHHOM IOPSIJIKE.
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11. Ilepeyenr uHGPOPMANMOHHBIX

TEeXHOJIOTHIA,

HCIOJB3YEMBIX TIIPHA OCYIIECCTBJICHUM

06p330BaTeJH>HOF0 nmpouecca mo JMCUMIIMHE, BKJIIOYasd NMEPeYCHb NMPOrpaMMHoOro o0ecnevyeHus

U HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. IlpoBeneHue NpPaKTUUECKUX 3aHATUN C HCIOJIB30BAaHUEM IPE3EHTALMOHHOIO Marepuala

(mpuMeHeHue MYJIbTUMEIUHHBIX TEXHOJIOTUH);

2. H?)Y'-ICHI/IC OTACIBHBIX TCEM C HMCIOJB30BAHUEM CHCTEMBI JHCTAHIIMOHHOI'O 06yquI/151

Moodle;

3. Pabora ¢ pecypcamMu HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «MHTepHET» (Tpu

HEOOXOUMOCTH):

- 3JICKTPOHHBIMHA OMOTMOTEYHBIMU CUCTEMAMU;

-COBPEMCHHBIMU TPOGECCHOHATBHBIMUA 0a3aMH JaHHBIX (B TOM YHCIIE MEXKIYHAPOIHBIMH
pedepaTuBHBIMU 0a3aMu JTaHHBIX HAYYHBIX U3/IaHUN);

- HH(OPMAIIMOHHO-TTPABOBBIMU CHCTEMAaMHU;

- HMHBIMH HH()OPMAIMOHHO-CIIPABOYHBIMH CHUCTEMaMH W pecypcaMu HH(OPMAIMOHHO-

TCH@KOMMYHHK&HHOHHOﬁ CCTHU ((I/IHTCpHCT »,

4. Pabora ¢ pecypcaMu JIOKaJIbHOUW CeTH OpraHu3anuu (pu He0OXOIUMOCTH ):
-MH(POPMAIMOHHO-TIPaBOBbIMU cucTeMamu KoncynbranT u ["apanT;

- ”HGOPMAIIMOHHO-TIPaBOBOM 0a30ii nanHbIX «Kogekey;

5. CranmapTHOE MPOrpaMMHOE 00€CTIeUeHHE MTePCOHAIBHOTO KOMITBIOTEPA.

12. Onucanne MaTepuaIbHO-TEXHUYECKOI

0a3bl, HeOOXOAMMOI Isi OCYIIEeCTBJICHUSA

06pa30BaTeJ’ILHOI‘O nmpouecca mo 1MCIHUMIIJINHE

VYyebnass aynuropus Uisi TPOBEICHUS 3aHATUN
JIEKUMOHHOI'O THIIA, 3aHATUNA CEMUHAPCKOTO THIIA,

KypCOBOTO MIPOEKTUPOBAHUS (BBITIOJIHEHUS
KYpCOBBIX paboT), TPYNIOBBIX U MHIUBUAYAJIbHBIX
KOHCYJIbTaIHH, TEKYIIETo KOHTPOJISt u

HpOMe)I(YTO‘{HOI>'I aTrTeCTalilnunu

KomMmIuiext MmynbTUMeIuiHOT0 000py10BaHUS
(mepcoHaNIbHBINA KOMIIBIOTEP € AOCTYIIOM K CETH
«HTEepHET» U 0OecrneueHnueM 10CTyna K
JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTENbHOM
cpene opraHu3anuu, MyJbTUMEIUHHBINA IPOEKTOP,
9KpaH, ayAHocHcTeMa); J0CKa MapKepHas Oemnast
smaseBas. Kommiekt yuebHoi meben.

VYuebHas ayauTopus (KOMITBIOTEPHBIN KJ1acc) s
MIPOBE/ICHUS TIPAKTUUECKUX 3aHATHI, KypCOBOTO
MPOEKTUPOBaHHUS (BBIIIOJHEHUS KYpCOBBIX paboT),
TPYIIOBBIX U MHIUBUAYATBHBIX KOHCYJIBTAIUH,
TEKYILETro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluu

Paboune mecrta c¢ IIK (cronm KOMOBIOTEpHBIH,
CUCTEMHBIN OJIOK, MOHUTOp, KJIABUATypa, MBIIIb) C
noctynoM Kk cetu «UHTepHeT» m obecnieueHueM
JocTyna K DJIEKTPOHHOM  MH(OPMalMOHHO-
o0pa3oBaTenbHON cpene OpraHM3aluu "
ANEKTPOHHBIM OMOJIMOTEYHBIM CHCTEMAM.

ITomemenus CaMOCTOSTEIbHOM pa6 OTHI

00yJaroIXxcst

JJIA

Paboune mecra c [1IK (cTon KOMIbIOTEpHBIH,
CUCTEMHBIH OJIOK, MOHUTOP, KJIaBUATypa, MBILIb) C
JOCTYNOM K ceTH «MHTepHeT» U obecrieueHueM
JIOCTyTA K 3JIEKTPOHHOM HH(OpPMAaIIMOHHO-
o0pa3oBaTeNbHON Cpejie OpraHu3aluy U
AEKTPOHHBIM OMOJIMOTEYHBIM CHCTEMAM.

I[J'IH HHBaAJIMJOB MU JIHI[ C OB3 o0ecneunBaroTcs CIICOHUAJIBHBIC YCJIIOBUA Ui IHOJYYCHHA
O6p330BaHI/I5I B COOTBETCTBUHU C Tpe6OBaHI/I${MI/I HOPMATHUBHO-TIPABOBBIX JOKYMCHTOB.
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[Tpunoxxenue 1
METOAUYECKHUE YKA3ZAHUSA JJIs1 OBYUAIOLIUXCS

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

Jns popMHpOBaHUS YETKOTO MpEACTaBICHHs 00 oObeMe M XapakTepe 3HAaHUM W yMEHHI,
KOTOPBIMHM Hajo OyJeT OBIaJAeTh M0 JUCLMIUIMHE B CaMOM Hayajle y4eOHOro Kypca oOydaromuics
JOJKEH 03HAKOMUTBCS C Y9eOHO-METOIUYECKON TOKYMEHTAIUEH:

- pabodell mporpaMMoN AMCHUIUIMHBL C LEIAMH U 3aJa4aMy JUCLMILIMHBI, €€ CBSI3IMHU C
APYTUMH JACHUIIIMHAMHA 00pa30BaTeIbHON NMPOrpaMMBbl, EpeYyHEeM 3HAHWA M YMEHHUH, KOTOPBHIMH B
IIpoIecce OCBOCHUS AUCLUILIMHBI JOJIKEH BIaJleTh 00ydJarouiics,

- IOPSAJIKOM IIPOBEJEHMSI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 1 IPOMEXKYTOUHOM aTTecTaluy;

- rpadMKOM KOHCYJIbTAlU NpenoaaBatenel kagenpsl.

Cucrematuveckoe BBIMOJIHEHUE y4eOHOW pabOThl HAa MPAKTUYECKUX 3aHATHSAX, a TaKKe
BBINOJIHEHUE CAMOCTOSATENIbHOM pabOoThI MO3BOJIUT YCIIEIIHO OCBOUTH AUCLUILIUHY.

Kpome Toro, yist yCHEIHOr0 OBJIAZICHUS TUCHUIUIMHON HEOOXOAUMO BBINOJIHATH CIEAYIOIINE
TpeOOBaHUS:

- [OCeLaTh MPAaKTUYECKNUE 3aHATHUS;

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

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

- 00513aTeNIbHO BBINOJHATH BCE JOMAIHHE 3aJaHus, IOJlydyaeMble Ha JEKLUSAX WU
IPAKTUYECKUX 3aHATUSX;

- IIPOSABIIATH AKTUBHOCTh HA IPAKTHMYECKHUX 3aHATUAX, a TAKXKE IPU MOATOTOBKE K HUM.
HeoOxonnMo NOMHHUTH, 4YTO KOHEYHBIH pe3yjibTaT OBJAACHUS COAECpPKAHUEM JIUCLUILUIMHbI
HE00X0/1UM, B IIEPBYIO OUYepe/ib, CaMOMY 00yUaroIIeMycs;

- B CIIy4asiX IpOITyCcKa 3aHATHI MO KaKUM-TUOO NMpUYUHAM, HEOOXOIMMO 00s3aTebHO
CaMOCTOSITENIBHO U3y4aTh COOTBETCTBYIOLIUI MaTepHall.

CywecmeeHnblM MOMEHMOM OJi CYOeHMA AGNAEMCS BO3MOACHOCb 00CYIHCOCHUS U 6HECEHUS
npeonodceHull 6 memamudeckul. mamepuan oucyuniunvl. Ilpu smom HeobX00um cepbesHvll U
2NnYOOKULl KpUMU4eCcKull aHaIu3 npoYUmManHou Hay4yHou Jumepamypol U COOEPHCAHUS. NPAKMUYECKOU
pabomul no meme.

1.1.B npouecce 3aHATHI JIEKIIHOHHOI0 THIIA 00y4YAIOIIUMCH CJIeAyeT:

-CITyllIaTh, KOHCIIEKTUPOBATh U3JIaraeéMbli IPEIoiaBaTeieM MaTepualt;

-CTaBUTbh, 00CYX/1aTh aKTyaJIbHbIe BOIIPOCHI Kypca, ObITh aKTUBHBIM Ha 3aHATHUSAX;

-33/1aBaTh MPENOJABATENI0 YTOUHSIOIIME BOMNPOCHl C LENbI0 YSICHEHHUS] TEOPETUYECKUX
MOJIOKEHUH;

Ilpu 3ampyonenusx 6 eocnpusmuu mamepuana ciedyem oopamumovcsi K OCHOGHbIM
umepamypHeiM 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:

[lens BBIMONHEHHUS TNPAKTUYECKUX 3aJaHuil no jaucuuiuinHe  «MHTemekTyaibHble
OpraHU3aIMOHHO-TEXHUUECKUE CHCTEMbl U LU(POBbIE TEXHOJIOIUN» — MPHOOPETEHNE MPAKTUYECKUX
HAaBBIKOB pa0OThI C OCHOBHBIMU HHCTPYMEHTAIbHBIMU CPEACTBAMH aHAJIN3a JaHHbIX.

BoimonHeHne mOpakTUYEeCKUX 3aJjaHui  TpeOyeT oT oOydarolerocs MpeaBapUTEIbHOIO
M3y4eHHs y4eOHO M HaydHOM JHUTepaTypbl U MPOYUX MH(YOPMAIIMOHHBIX UCTOYHUKOB, B TOM YHUCIIE
NEepUOANYECKHUX U3aaHuil 1 IHTEepHET-pecypcoB.

[lepeueHp TeM NMpPaKTUYECKUX 3aHITUN MPEJICTABICH B HIKEIPUBEIEHHON TabIuIe.
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Taoauma 1
CAMOCTOATEILHASA

padora

o0yualuierocss 1o

- Coz[ep)lca}me MNPAKTUYCCKHUX 3aHATHI MO0 TeMaM JUCHUILIMHBI H
AUCHHUIIJINHE

«I/IHTeJI.]IeKTyaJILHbIe

OPraHu3alluOHHO-TEXHUYICCKHUEC CUCTEMbI U umbpom,le TEXHOJOInmn»

Ha3sBanue TemMbl
y4eOHOM TUCUMILUINHBI

Conep:xaHue MPaAKTHYECKOTO
3aHATHS

CamocrosiTesibHasi padoTa
o0yuaromerocs (¢popmMbl KOHTPOJIsA)

OcCHOBHEBIE
onucareabHbIE
CTAaTUCTUKHU

BeInonHeHne MpaKTHYeCKOro
3a[aHusl C UCIIOJIb30BAHUEM
ANIEKTPOHHBIX TaOJIHIIL,
WHCTPYMEHTOB OHM3HEC-
AQHAIUTHUKU U
CIICUAJIM3UPOBAHHBIX SA3BIKOB
IpOrpaMMHPOBAHUS

BeimonHenue mpakTHYeCcKoro 3a1aHus
Ha OCHOBE JaHHBIX U3 PaboT cBoei
HCCIIeI0BATEIbCKOM 00IacTH

['pynmnupoBKa JaHHBIX.

Breimonnenue IMPaKTHYCCKOIO
3aJaHus C HCIIOJIB30BaAHHUCM

Brimonnenue IIPAKTUYCCKOI'o 3alaHHA

[locTtpoenue AIIEKTPOHHBIX TaOJIHIL, o
o Ha OCHOBE JIAaHHBIX U3 paboT CBOEH
BbIOOPOYHON  (YHKLMH | HHCTPYMEHTOB OU3HEC-aHATUTUKH .
UCCIIe10BaTeIbCKON 00J1acTH
pacrpeneneHusl. U CTICIUAIIN3UPOBAHHBIX S3bIKOB
IpPOrpaMMUPOBAHUS
[IpoBepka
CTaTUCTHYECKUX
BeinonHenue npakTHyecKoro
THITOTE3.
. 3aJJaHNs C MCIIOJIb30BAaHHEM
OnHodakTOpHBII BeInonHeHue npakTHYeCcKoro 3aJaHus
o AJIEKTPOHHBIX TaOJIHIL, .
JIVICTIEPCUOHHBIH Ha OCHOBE JIAaHHBIX U3 padoT CBOEH
MHCTPYMEHTOB OM3HEC-aHATUTHKH .
aHaJm3. UCCIIe10BaTeIbCKON 00J1acTH
. U CTIELUAIN3UPOBAHHBIX S3bIKOB
JncniepcuoHHBII
IPOTPaMMHUPOBAHUS
aHau3 c
TIOBTOPEHHSIMH.
MHorohakTopHbIi Beimonnenue PaKTUYECKOTO
JIVCTIEPCUOHHBIH 3aJJaHAs € HCIIOJIb30BAaHHEM
BrImoHeHNe PaKTHYECKOTO 3a1aHus
aHaJu3. AIIEKTPOHHBIX TabmuIL, .
. Ha OCHOBE JIaHHBIX M3 PabOT CBOEH
JByxpaKkTOpHBIi WHCTPYMEHTOB OW3HEC-aHAJTUTHKH

I[I/ICHCpCI/IOHHHﬁ aHaJIu3
C ITOBTOPCHHUAMU

U CIEUHMATU3NPOBAHHBIX S3BIKOB
IIPOrpPaMMHUPOBAHMUSI

HCCIIEI0BATEILCKOM 00acTu

[Tapnas JIMHENHas
perpeccus.
MHoOxecTBEeHHas
JUHENHas  perpeccus.

Henunelinas perpeccus

BelnonHeHne IpakTUYeCKoOro
3a/1aHMS C UCTIOJIB30BAHUEM
AIIEKTPOHHBIX TaOJIHIL,
MHCTPYMEHTOB OM3HEC-aHATUTUKN
U CIIELUAIU3UPOBAHHBIX S3bIKOB
IPOrpaMMHUPOBAHUS

BelinonHenne npakTU4eCKOro 3aiaHust
Ha OCHOBE JIaHHBIX U3 paboT CBOEH
UCCIIeI0BATENBCKON 001aCTH.
[ToaroroBka K TECTUPOBAHMIO IO
MIpeAbIYILEH TEME

Busyanuzanus naHHBIX.

Brinonnexnue MMPAKTHUYCCKOTI'0
3aJaHuA C UCITOJIb30BaHHEM

Brmonnenue IMPAKTUYCCKOI'0 3aJIaHUs

OnepaTuBHBII  aHATU3 | HHCTPYMEHTOB OM3HEC-aHAJUTUKHU | HAa OCHOBE JIAHHBIX U3 paboT cBOEH
JTAHHBIX U CTEeMATU3UPOBAHHBIX S3bIKOB HCCIIEIOBATENbCKOM 00IacTu.
IIPOrPaMMHUPOBAHMUSI
BrinonHeHne npakTu4eckoro
AHanu3 U | 337aHUS C UCIIOJIb30BAaHUEM BrinonHenue npakTHYecKoro 3a1aHus
IIPOrHO3MPOBAaHUE MHCTPYMEHTOB OM3HEC-aHAJUTUKU | HAa OCHOBE JAaHHBIX U3 paboT CBOEH
BPEMEHHBIX PSAJIOB U CTHEeIMATU3UPOBAHHBIX S3bIKOB HCCIIEeIOBATEeNbCKOM 00IacTu.
IIPOrPaMMHUPOBAHHUSI
Knaccudukanus Beinonsenue MIPaKTUYECKOIO | BeIMogHEHNEe NMpakTUYECKOro 3aJaHus
MMUTALMOHHBIX 3aJJaHMs C MCIIOJIB30BAHUEM CPEJIbl | HA OCHOBE JaHHBIX U3 paldoT cBoei
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MOJIEIIEH. UMUTAIIMOHHOTO MOJICIMPOBAHKUE | UCCIIEIOBATEILCKOM 00IacTy.
MonenupoBanue
CIIy4alHBIX IIPOLIECCOB
B cpene Anylogic
M MeHeHIE Bremonuenue MPaKTUYECKOro | BrIMoHEeHnEe NMPaKTUUECKOTO 3aJaHus
P! . 3aJaHUsl €  HUCIOJb30BAaHUEM | HA OCHOBE JaHHBIX M3 paboT cBoeil
HEHUPOHHBIX CeTeU s o
HOCTPOCHILS WHCTPYMEHTOB OHM3HEC-aHAIMTUKU | UCCIICIOBATEILCKON obacTH.
R . U CIEUHATU3UPOBAHHBIX S3bIKOB | [IoAroTroBKa K TECTUPOBAHUIO IIO
perpeccuOHHON MOIeNN .
IPOTPaMMHUPOBAHHUS MpeAbITYIIEeH TeMe
BrimonHeHne npakTu4eckoro
[Ipumenenue 3a/IaHUsl C UCTIOJIB30BAHUEM BrinonHenue npakTHYECKOTo 3a/1aHHs
HEHPOHHBIX CeTel ISl | HHCTPYMEHTOB OM3HEC-aHAIUTUKKU | Ha OCHOBE JaHHBIX U3 paboT cBOeH
3a/1a4 MPOTHO3UPOBAHUS | U CHEIUATU3UPOBAHHBIX S3BIKOB HCCIIeIOBATENILCKON 00IaCTH.
IPOTPaMMHUPOBAHHUS
MocThoeHme BrimonHeHne npakTu4eckoro BrinonHeHue npakTUYECKOro 3aaHus
TP . 3a/IaHUsl C UCTIOJIB30BAHUEM Ha OCHOBE JIaHHBIX U3 PaboT CBOEH
HEHPOHHBIX CeTel B .
sanauax WHCTPYMEHTOB OM3HEC-aHAIMTUKN | UCCIIE0BATENHCKOM 00IacTy.
Y CTICIIMAITU3UPOBAHHBIX SI3BIKOB [ToaroToBKa K HTOrOBOMY
KJIacCU(UKAIIUN
IPOrPaMMHUPOBAHHUS TECTUPOBAHUIO

[lpuBenennass Tabnuma sBISETCS yKasaTelneM JUIsl  OOYYalomerocs: JUIsl  IOJTyYeHHS
3aueTa/monmycka K 3K3aMEHY HEOOXOAMMO BBIMOJIHEHHE YKa3aHHBIX 3a/laHUi B COOTBETCTBYIOIIEM
BUJIE.

Obyuarowumcs, NPONyCMUSWUM 3aHAMUA  (HE3A8UCUMO OmM NPUYUH), HE UMEUUM
NUCbMEHHO20 peuleHus 3a0ay Ui He noO020MOBUSUIUMCS K OAHHOMY 3AHAMUIO, PEKOMEHOYemcs He

nosafce uem 6 2-yx HeOoebHbllL CDOK ABUMbCA HA KOHCYTbmayurw K npenodaeamemo u omyumamuscCs no
meme.

1.3.B npouecce BHINOJTHEHHS CAMOCTOSATEILHON padoThI:

[Ton camocTosTeNnbHOM paboToif  OOyyaromMXcsi TOHUMAaeTcs IUIaHupyemas paboTa
oOyJaroluxcs, HampaBlIeHHas Ha (QOPMHUPOBAHUE YKa3aHHBIX KOMIIETEHIIMH, BBINOJIHSAEMAas BO
BHEAyJIUTOPHOE BpeMs IO 33aJaHUI0O U NPU METOJUYECKOM PYKOBOJCTBE IpenojaBarens, 0e3 ero
HENOCPEACTBEHHOIO y4aCTHsI.

Heap camocToATeJBbHOM PadoTHI N0 JUcHMIUIMHE «MHTENIEKTyalbHblE OpraHU3alMOHHO-
TEXHUYCCKHUEC CHUCTEMBI H HI/I(prBBIe TEXHOJIOTHUN» — 3aKpCIUTb TCOPECTHYCCKUC 3HAHUA H
IMPAKTUYCCKHUEC HABBIKU B o0macTu HU3YUCHUA MCTOAOB IIOCTPOCHHA MATCMATHYCCKUX MOI[CJ'IGI\/JI
paccMaTpuBaeMbIX IIPOLECCOB, HA OCHOBE UMEIOIIUXCS TAHHBIX.

CamocTrosTenbHass paboTa sBISETCS HEOThEMJIEMON U BakKHEWIEHd 4YacThio padOThI

oOydJaronuxcsi, KOTopas OCHOBaHa Ha Ooyee MoApoOHON mpopaboTke W aHanmu3e WHPOpMaNUU B
n3ydaemoil ob6nactu. [ToMCk OTBETOB Ha BOIPOCHI JUISI CAMOCTOSITENILHOM paboOThl B HEKOTOPBIX
Cllydasix MpeaAroyiaraeT He TOJIbKO M3y4yeHUE OCHOBHOUM y4eOHOU nuTeparypbl MO AUCHUIUIMHE, HO U
MIPUBJICYCHUE NOMOTHUTENHFHON JUTEPATYpPhl MO CMEXHBIM AWCIMILIMNHAM, a TaKKe HCIOJIb30BaHUE
pecypcoB cetu Wureprer. OTBEeTHI Ha BONPOCHI ISl CaMOCTOSITENBHONW pabOThI TOTOBSTCS
00y4aIOIUMUCST CAMOCTOSTETTFHO W TPOBEPSIFOTCS TMPENoJiaBaTeieM Ha MPAKTHUECKUX 3aHATHSIX B
X0/JIe YCTHOTO OTPOCa, a TAKXKe MPU MPOBEICHUH KOHTPOJIBHBIX pa0OT, TEKYIIETO TECTUPOBAHMUS.

CaMmocTtosiTenpbHast paboTa mpeamnoiiaraeT HamucaHue dcce win pedeparta; pa3paboTKy u
pelIeHre 3a1a91; TOUCK HH(POPMAITUH 110 TEME; TBOPUSCKOE 3aIaHHE; ITOATOTOBKY K TECTHPOBAHHIO.

@opMBI CaMOCTOSITENILHON PabOThl OOYUaIOMIErocss MO TeMaM AWCIHIUIMHBI MPEICTaBICH 6
Tabauye 1 (n 1.2.) NaHHBIX METOIUYECKUX YKA3aHHM.
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CamocrositennbHass pabota TpeOyer OT 0O0ydaromerocss MpeaBapUTEIHLHOTO H3yUCHUS
JIUTCPATYpPbl U HPOUUX I/IH(I)OpMaLII/IOHHbIX HCTOYHHUKOB, B TOM YHCJIC NCPUOJUYICCKUX H3I[aHHﬁ u
WuTepHeT-pecypcos.

Taoiuna 2 - IlepeyeHb JuTepaTypbl U NPOYUX HHMPOPMANMOHHBIX MCTOYHUKOB JJIf
CAMOCTOSITE/ILHOTO U3YYeHHSI

Ha3BaHue TeMbl yqeﬁnoifl AUCHHUIIINHBI

Ilepeuyens JuTepaTYphbl H MPOYUX HHPOPMALMOHHBIX
HCTOYHHMKOB VISl CAMOCTOSAITEIbHOI0 H3YYeHHUSI

1. OcnoBHbIe onucarenbHble cTaTHCTUKA | MxutapsH B. C., Apxunoa M. 1O., Jly6posa T. A.,
2. T'pynnuposka nanubIx. [TocTpocHue Muponkuna FO. H., Cuporun B. Il., AHanu3 naHHBIX,
BBIOOPOYHON (YHKITMU Mocksa: IOpaiir, 2020.
pacrpeeeHus. Bonkosa B. M., CeménoBa M. A., YerBeprakona E. C.,
3. TIpoBepka cTaTUCTHYECKHUX THITOTES. Boxos C. C., [IporpaMMHbI€ CUCTEMBI CTATUCTUYECKOTO
OI[HO(l)aKTOpHBIfI I[I/ICHepCI/IOHHHﬁ a”"ajausa. O6Hapy>KeHHe SaKOHOMepHOCTeﬁ B JJAHHBIX C
aHanu3. J{MCIepCHOHHBIN aHAIU3 C ucrnonb3oBaHueM cucremMsl R u  s3sika  Python,
HOBTOPEHMSAMH. HoBocubupck: HoBocubupckuit roCyJ1apCTBEHHbIN
4. MHorohaKkTOpHBINA AUCIIEPCHOHHBIH TEXHUYECKuil yHuBepeurer, 2017.
ananu3. J[Byx(pakTopHbIii Manyrun B. A., Maremaruueckasi craTuctuka, MockBa:
JIMCTIEPCUOHHBIN aHaJIU3 C FOpaiit, 2020.
IOBTOPEHUAMHU Banees H. H., Axcsanosa A. B., 'agenpmuna I'. A.,
AHanu3 BpEMEHHBIX PsIOB U NIPOrHO3UpoBaHue, KasaHs:
5. Ilapmas JIMHEHHAs! perpeccus. | Kazanckui HallMOHAJIbHBIN HCCIIEN0BATENbCKAN
MuoxecTBeHHas JNIMHeHHAS | TexHONOTMUECKHil yHUBepcuTeT, 2010,
perpeccusi. HenmHennast perpeccust [ToaxopsiToBa O. A., CokonoB M. B.,
6. Busyanusauus naHHbIx. AHanu3 BpeMeHHbIX psAaoB, Mocksa: FOpaiir, 2020.
OnepaTHBHBIN aHAIM3 JAHHBIX CagoBaukoBa H. A., IlImoiinosa P. A.,
7. Amnamus u IIPOTHO3UPOBAHNUE | AHaJINM3 BPEMEHHBIX PsJIOB U IPOrHO3UpOBaHKEe, MockBa:
BPCMCHHBIX PsIJIOB EBpasuiickuii OTKpbITBIN MHCTUTYT, 2011.
8. Kmaccuduxamms nmutannonubix | [Maneit A. T, Tlommak I'. A.,
MOJICIIEH. MogenupoBanue | ImutanmonHoe MOJEIUPOBaHHUE. Pazpabotka
CIy4allHBIX  TIPOIIECCOB B  Cpele | MMUTAIIMOHHBIX Mojaeneld cpeactBamu 1Websim u
Anylogic AnyLogic: yuebHoe mocobue, Cankr-IlerepOypr: Jlaus,
2019.
9. Ilpumenenue HelpoHHBIX ceTeil ans | bapckuit A. b., Beenenue B HeliponHble ceTH, Mocksa,
MOCTpOeHHUsI perpeccoHHoi mogenu | CapatoB: MHtepHeT- YHuBepcuter MHpOpMaMOHHBIX
_ _ Texnonoruit (MHTYUT), Aii [Tu Ap Meaua, 2020.
10. [IpumeHeHHe HEUPOHHBIX CETeH s Topoxanuna E. U., Helipouusle cetn,
3a/1aq MpOrHO3UPOBAHNA Camapa: TIOBOJDKCKHII TOCYIapCTBEHHBIH YHHBEPCHTET
11. [MocTtpoeHre HEHPOHHBIX CeTe B | TEJIEKOMMYHUKaIUil 1 uHpopmaruku, 2017.

3aJlayax KjIacCHuPUKaIuu
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