denepanbHOE TOCYIAPCTBEHHOE OFOIKETHOE 00Pa30BaTEILHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs

CAHKT-TIETEPBYPI'CKUI FOCYE[APCTBEHHI)IPI
W APXUTEKTYPHO-CTPOUTEJIbHbIM YHUBEPCUTET

Kadenpa nadpopmaruku

YTBEPXJAIO

Hauvanpuuk y‘{e6HO'MeTOHI/I‘leCKOFO YIpaBJICHUA
MoanucaHo

UMPOBON NOANNCHIO:

AHHa OneroBHa Muxaiinosa Anna

OnerosHa

«29» urons 2022 r.

MwuxarinoBa

OPA3OBATEJIbHbIA KOMIIOHEHT

PABOYASA ITPOI'PAMMA U ITPOMEXYTOYHASA ATTECTAIIUA JUCHUTIJIMHBI

HUHTEJUVIEKTYAJIBHBIE OPTAHU3ALIUMOHHO-TEXHUYECKUE CUCTEMBI U
HOUPPOBBIE TEXHOJIOI'MU

COIJIACHO NMACHOPTY HAYYHOM cnenuaibHocTU: 2.5.11. HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE
CPEICTBA U KOMILJIEKCHI

110 IpyIIe HAYYHBIX ClieluajJbHocTel: 2.5. MammHocTpoeHne

dopma o0yueHHsI — OUHAS

Cankr-IlerepOypr, 2022



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

Hemn w 3agayd  JUCHMIUIMHBI — (OPMHPOBAHWE 3HAHUH W HABBIKOB CHUCTEMHOTO
MOJEIUPOBAHUS, UMUTALIMOHHOTO ITOAXO0/a K ONMCAHUIO MOJEJIECH CUCTEM, IIPUMEHEHUS aJITOPUTMOB
00pabOTKU aHHBIX JJIS1 MPUHATHUS 3(P(HEKTUBHBIX PEUICHUN Ha OCHOBE MCIIOJIB30BAaHHUS COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOIUH U IPOrPAMMHBIX CPECTB.

LlensiMu oCBOCHUS NUCUMILINHBI SIBJISIOTCS

— U3y4EHUE METONOB TNOCTPOCHUS MATEMATHYECKHMX MOJENEHM ISl  ONUCAHUSA U
MPOTHO3UPOBAHMS PA3JIMYHBIX ITPOLIECCOB U CUCTEM Ha OCHOBE MMEIOIIMXCS JaHHBIX;

— U3yYEHHUE OCHOBHBIX HWHCTPYMEHTAJIBHBIX CPEJCTB aHajdu3a [JaHHbIX, B TOM YHCIIE
MpeABAPUTEIIBHBIA aHAIM3 MPUPOJBI JTAHHBIX, METO/bl BU3YaIU3alMK U CTATHCTHYECKOW 0OpabOTKH
JTAHHBIX, BBISIBIICHUE CBSI3€W U 3aKOHOMEPHOCTEH;

— MOJIy4Y€HHUE TMPEACTaBICHUS O CIOco0ax M METOJaX CTaTUCTUYECKOW 00pabOTKM W aHaIu3a
JAHHBIX C HWCIOJB30BAHUEM HMHCTPYMEHTOB OW3HEC-aHAUTUKUA W CIICIUATU3UPOBAHHBIX SI3BIKOB
MPOrpaMMHUPOBAHMUS.

3ajgauaMu OCBOEHUS TUCIUIUIMHBI SBISIIOTCS NMPUOOpPETEHHUE 3HAHUH O METOAaX CHCTEMHOIO
MOJICTTUPOBaHUs, O MPHUHIIMIIAX, CIHOCO0aX M MOpsAaKe OO0paOOTKM JaHHBIX, W3YYEHHE METOJOB
MaTeMaTUYeCKOro MOJEIMPOBAHMS Ha OCHOBE JIAHHBIX M TMPOTHO3a B Clydyae JaHHBIX,
MIPE/ICTABJICHHBIX BPEMEHHBIMU psaaMu; (OPMUPOBAHHME HABBIKOB B pa3pabOTKe W peanusaliu
MaTeMaTHYECKUX MOJIEJIEN UCCIIEyeMOro Ipolecca.

2. Tlnanmpyemble pe3yJibTaThl 00y4eHHs MO JUCHUIINHE (MOAYJII0)

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

— OCHOBBI ~ MATEMaTHYECKOTO  MOJCIMPOBAHMUS C  HCIOJIb30BAaHUEM
MMUTALMOHHBIX MOJIEJEH;

— aJTOPUTMBI aHAJIU3a TAHHBIX;

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

— OCHOBHBIE METOJBl aHAIHM3a JAHHBIX U MOJCIUPOBAHUS I PEIICHUS
npodeccHoHANBHBIX 33/1a4.

YMers: [IpakTrnueckue
— BBISIBIIATH AJIEMEHT(BI) U CBSA3b(HM), CO3/AI0IIUE MTPOOIEMHYIO CUTYALIUIO C 3a/1aHMS; TECTBI
ITOMOIIBE0 UMHUTALIHOHHOTO MOJIETTUPOBAHUS;

— OCYILECTBIIATh UMUTALUIO CIIy4allHOT'O IIpoLiecca;

— BBIIETISITh XapaKTepHbIE 0COOEHHOCTH, COJIEpKalINeCs B TaHHBIX;

— MUHTEPIPETUPOBATH PE3YJIbTAThl, IOJYYEHHBIC [IPA aHAIINU3€E JaHHBIX.

— MIPUMEHSTh OCHOBHBIE aJTOPUTMbBI CTaTUCTHUYECKOH OOpaOOTKH JaHHBIX
JUIL  pelIeHHs MPAaKTHYeCKHX 3ajad M Tpauyueckoro MpeacTaBICHHS
PE3YJIBTATOB.




Bnaners: [IpakTnueckue
— HaBblKaMM  pabOTBl B  IPOrpaMMHOM  cpele  UMUTAIOHHOTO 3a/laHusl; TECThI
MOJICTTUPOBAHUSI;

— HaBbIKAMHU HCIIOJIb30BAHHSA MAaTEMaTUYECKHUX TMaKeTOB MPUKIIATHBIX
MPOrpaMM U MHCTPYMEHTOB OM3HEC-aHATUTHKY JIJISl aHATIN3a JaHHbBIX;

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

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

3.1. Mucuuruinna «MHTEIIeKTyalbHble OpPraHU3allMOHHO-TEXHUYECKHE CUCTEMBI U ITU(PPOBBIC
TEXHOJIOTUM» OTHOCUTCA K 00pa3oBaTebHOMY KOMIIOHEHTY Y4YeOHOro IUlaHa IPOTrpaMMBI
aCIIUPaHTYPHI.

3.2. Jlna wm3ydeHHWs] [AaHHOW JMCLUIUIMHBI HEOOXOAMMBbI 3HAHMSA, YMEHHUS U HaBBIKH,
npuoOpeTeHHble TNpu  OOydeHHMH M0 TporpaMMaM OakanaBpHuara, CHeluaauTeTa W (WIH)
MarucTpaTypsbl.

Tp€606aHuﬂ K OCHOBHbIM 3HAHUAM, YMEHUAM U 61a0eHUIM 06)/'{61}01{41/{)(,'6‘}1.'
I[JI?I OCBOCHUA JUCHHUITIIMHBI «I/IHTGJIJIGKTyaJH)HI)IG OpTraHu3allMOHHO-TEXHUYCCKHUC CHCTCMbI H
L[H(prBLIe TCXHOJIOTHHN» HCO6XOI[I/IMOZ

3HAmMys.
- 06H_II/IG ITOJIOKCHHUSI METO4OJIOTUH UCCICA0BAHUS U IIPOCKTUPOBAHUS CIIOKHBIX CUCTEM,
— [PUKIAIHBIC [TAKEThI BU3YyAJIN3allUN JAHHBIX;
— METOJbl aHAJIM3a U CTaTUCTHYECKOM 06pa6OTI(I/I JaHHBIX ]
— OCHOBBI KOPpPCIIAIMUOHHOTO U PETPECCHUOHHOI'O aHaJIn3a;
— OTaIbl COCTABICHUS MaTeMaTHUICCKOM MOJICIIN.

— TpPOBOAWUTH TMOMCK, 00pabOTKy M aHalmM3 pa3IU4yHOro poja HHGOpMaUuu U
JUTEPATypPHBIX UCTOYHHUKOB;

— TPUMEHATh OCHOBHBIE TEOPETUYECKHE MOHATHUS, YCBOSHHBIE B Ipoliecce 00yUeHMUS;

— BU3YQJIM3UPOBATh JABYX- U TPEXMEPHBIE JTaHHBIE HA KOMIIBIOTEPE;

—  BBIYUCIISITH OCHOBHBIE ONNCATENIBHBIE CTATUCTHKY;

— HaXOAWUTb KOPPEISALMOHHBIE CBSI3U U PETrPECCUOHHBIE COOTHOIIECHHUS.

61a0emb:

— HaBbIKaMH pabOTHI C JIUTEPATYPOIL;

— CTaHJapTHBIMM METOJaMH W MOJECISIMH aHajiu3a JaHHBIX W WX IPUMCHEHHEM K
PEILICHHIO MTPUKJIAHBIX 33]1a4;

—  CIIOCOOHOCTBIO K OIICHKE CTEIICHH aJICKBATHOCTH MPEIJIaracMoro amnmapara K pericHuo
NPUKIIAJIHBIX 3134,

— HaBbIKaMH (GOpMaIH3alMK MPHUKIAIHBIX 33a]a4, aHajdH3a W MHTEPIPETAUU PEIIeHUI
COOTBETCTBYIOIIUX MAaTEMaTUUYCCKUX MOJICIICH.

3.3. IlepeueHb MOCIEAYIOMMX Y4EOHBIX TUCHMIUIMH, AT KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHHUSI U HaBbIKH, (pOpMUpyeMble TaHHOW MucHUIUIMHON: «HaydHasi nesTenbHOCTh, HalpaBlieHHAs Ha
MOJIrOTOBKY JCCepTaluK K 3amuTe». OCBOCHHE JaHHOM TUCIMIUIMHBI 00ECIEUYMBACT BO3MOKHOCTH
aKTUBHOTO ydYacTUsi B MEXAYHapoAHbIX 00pa3oBaTelbHBIX TMporpammax, KOH(EepeHIHsX,
CUMIIO3MYMax, YTEHUE CIIELIUAIILHOM JIMTEPATyPhl U JP.




4. O0beM AMCUMILIMHBI B 324€THBIX eIMHHMIAX C YKA3aHMEeM KOJINYecTBa aKaJAeMHYeCKHX HJIH
ACTPOHOMHYECKHX YaCOB, BbIJIEJIEHHbIX HAa KOHTAKTHYW padoTy oO0ydamommxcs ¢
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
npaxkmuyueckue 3auamus (113) 30 30
CamocrositesbHas padora (CP) 42 42
YacoB: 72 72
TpymoeMKOCTb 1O TUCIUTUTHHE
3a4. el: 2 2
[TpomesxyToUHas aTTECTAIUU 110 9JacoB:
JUCITUILTAHE 3a4. eI
HUTOroO: 4acoB: 72 72
OO0mas TPy10eMKOCTh 3a4. ef: 2 2

5. Copep:kanue AUCHUILIMHBI, CTPYKTYPHMPOBaHHOe IO TeMmMaM (pa3jeinaM) ¢ YyKa3aHUeM
OTBEJEHHOT0 HA HHUX KOJHYECTBA AKAJeMHYECKHX HJIH ACTPOHOMHUYECKMX 4YacOB M BH/0B
YueOHbIX 3aHATHI

5.1. TemaTnueckuii miIaH JUCHUAILINHEI

KonrakTHas
=1
5 padora (o
Ne Pa3zpen aucuuniInHbI g yueOHbIM (0 4 Bcero
3 3aHATHAM)
Jexkn. | I3 | JI3
1 1-i1 paznen. UndopmanoHHble 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
JIucniepCMOHHBIN aHAIN3
1.3. | KoppenaunoHHblii ¥ 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 pazmen. IMuUTaIIMOHHOE MOJISIIMPOBAHHE 8 6 12
Knaccudukanuss  MMHUTAIMOHHBIX — MOJIETIEH.
2.1. | MonenupoBaHue CilydaifHBIX IMPOLIECCOB B Cpejie 8 6 12
Anylogic
3.. | 3-it paznen. HeliponHsle cetu 4 6 10
[IpumeneHre HEMPOHHBIX CETEH I 3a1a4
3.1. | knaccuduKau, IpOrHO3UPOBAHUS 4 6 10
U perpeccuu
DopMa NPOMEKYTOYHOM aTTECTALMH — 3a4eT - - - -
Hroro yacos: - - 30 - 42 72




5.2. ConepxaHue pa3aenoB AUCHUATUIUHBI

1-i1 pa3nen: MudopManmoHHbIe TEXHOIOIUY aHAIM3a JaHHbBIX

1.1. OcHoBHble ommcaTenbHbIe CTAaTUCTUKH. IlocTpoeHne  BBIOOPOYHON  (YHKUIUHU
pacnpeneneHus

Maremaruueckass cratuctuka. OCHOBHBIE IOHATHSI W OIpeneneHUs. BbIOOpOYHBIN METOx.
Beibopounas ¢yHkuus pacnpenenenus. BeiOopounsle xapakrepucTuku. OnpezeneHue OCHOBHBIX
CTaTUCTUYECKUX XapakTepucTuK. IIpoBepka cratucrtuyeckux rumnore3. IIpoBepka cooTBeTrcTBUS
TEOPETUYECKOMY PACIPEIEICHHUIO.

1.2. IlpoBepka CTaTUCTUYECKHUX TUIOTE3. J{MCIEepCHOHHBIN aHATIH3.

OOmiast cxema MpPOBEPKH CTATUCTUYECKUX runore3. IlpoBepka rumore3 OTHOCUTEIBHO
paBeHcTBa NBYX cpenHuX. OnHO(GAKTOPHBIA AUCIEPCUOHHBIA aHATH3 SKCIECPUMEHTAIbHBIX JTaHHBIX.
JlucniepCMOHHBIN aHAIN3 ¢ TOBTOPEHUSIMU. MHOTO(aKTOPHBIN TUCIIEPCUOHHBIN aHAIU3.

1.3. KoppensimuoHHbIH 1 perpecCHOHHBIN aHaIH3

[lonsATHe 3aBUCHMMBIX M HE3aBUCUMBIX CIIy4alHbIX BeIW4YMH. KoppeisinnoHHBIN aHaIN3.
KoaddunmenT xoppensunu. KoppensunonHast Matpuia.

Perpeccuonnsiii ananus. JluHelHas perpeccus. MeToj HauMeEHbIIMX KBajparoB. llapHas
JIMHEHasA perpeccusi. MHOKECTBEHHAs JIMHEWHAas perpeccusi. Henuueiinas perpeccusi.

IIpoBepka 3HAUMMOCTH ypaBHEHUS PErPECCUN.

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

1.5. AHanu3 ¥ MpOrHo3upoBaHUE BPEMEHHBIX PSAI0B

3aauu uccie0BaHUs BPEMEHHBIX psAoB. JleKOMIIO3UIIMs OJHOMEPHOTO BPEMEHHOI'O psAJia Ha
alUTUBHBIE cocTaBisromye. CTalMOHAPHOCTh CIy4alHOro Ipolecca U IMOPOKIEHHOTO UM
BpeMeHHOro psiia. CTaTUCTUYECKUE MOJIETN OJHOMEPHBIX BPEMEHHBIX PSIIOB.

2-11 paznen. IMuTanMoHHOE MO/IEIMPOBAHUE

2.1. Knaccudukanusi IMATAITMOHHBIX Mojeliel. MojenupoBaHue CIIy9allHbIX IPOIECCOB B
cpeae Anylogic

[IpuMeppl HMMHUTAlMOHHOIO MOJEIMPOBAaHMSA. Peanuzanus nOpUMEpOB HMHUTALMOHHOIO
MO/JICJIMPOBAHUS C MOMOIIBIO MTPOrpaMMHOTO obecrieueHusi. Bo3aMOXKHOCTH cHCTEMBbl UMUTAIMOHHOTO
MozenupoBanusi Anylogic. InTepnperanus pe3yabTaToB MOAETUPOBAHUS.

3-1 paznen. HeliponHsle cetu

3.1. TlpumeHeHWe HEWPOHHBIX CeTed I 3amad  KiacCH(HKAaIWW, TPOTHO3HPOBAHUS W
perpeccuu

Helipoubl u uckyccTBeHHbIe HelpoHHble ceTH. KoMmOuMHMpoBaHME BXOIHBIX CHUTHAJIOB.
OyHKIUA akTHBaUMU sneMeHTa. Kiaccugukanus HEWpOHHBIX ceTeil. ApPXHUTEKTYpbl HEMPOHHBIX
cereil. TUNbl MHOTOCIOWHBIX HEHPOHHBIX ceTeill. CeTu ¢ 0OpaTHBIMU CBA3SIMU. AJTOPUTM OOY4EHHUS
OJIHOCJIOMHON HEUPOHHOU CETH.

MHorocnoiiHast HeMpoHHas ceTh. AJITOPUTM 0OPATHOT'O PACHPOCTPAaHEHUS OIINOKU. ANTOPUTM
00y4eHHsI MHOTOCIIOMHON HEWPOHHOMU CeTH.

3anaun KiIaccU(pUKaIlUU, PETPECCUOHHBIE MOJEIU 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. UudopManuoHHbIe TEXHOJOTMH AHAIN3A TaHHBIX
1 1.1 OCHOBHBIE ONKCATENbHBIE CTATUCTUKU 1
2 11 ['pynmupoBka JaHHBIX 2
' [TocTtpoeHne BEIOOPOYHOHN (PYHKIIMHU pacTIpeICTICHUSI.
3 1.2 ITpoBepka  cratuctuueckux rumnore3.  OnaHOMaKTOPHBIN 2




JUCIIEPCUOHHBIA  aHaiM3. JIUCIEpPCHUOHHBIA  aHamu3 ¢
MOBTOPEHUSIMHU.
4 12 MHoro¢pakTOpHBIH TUCIEPCHOHHBIN aHATH3 1
JByx(haKTOpHBIN AMCIIEPCUOHHBIN aHAJIN3 C MOBTOPEHUSIMU
[TapHas nunHelHas perpeccus. MHOXECTBEHHas JIMHEHHAA 4
5 1.3 perpeccusl.
Henunelinas perpeccus
6 14 Buszyanuzanus nanubeix. OnepaTUBHbBIN aHAIU3 JaHHBIX 4
7 1.5 AHaNM3 ¥ MPOTHO3UPOBAHUE BPEMEHHBIX PSJIOB 4
2-it pa3nes. UMUTallHOHHOE MO/Ie TUPOBAHHUE
8 21 Knaccudukanus MMUTAIMOHHBIX MO,I[C.J'ICI\/'I. MonenupoBanue 8
CIIydaiiHBIX IporeccoB B cpene Anylogic
3-ii pa3nes. Heiiponnble ceTn
9 31 IIpumMeHeHHe  HEWpPOHHBIX  ceTed Uil IIOCTPOCHUSA 2
pErpeccCHOHHON MOAENH
10 3.1 [IpumMeHeHre HEUPOHHBIX CETEH IS 3a/1a4 IPOTHO3UPOBAHUS 1
11 3.1 [TocTpoeHne HEMPOHHBIX CeTEH B 3a/1a4ax KJIaCCH(PHUKAINN 1
5.4. JJabopaTopHbIl TPaAKTUKYM
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  cTaTUCTUKU.  IloctpoeHune 6
1 11 BbIOOPOYHOM (DYHKIIUU pacipeesIeHus
WN3ydyeHne wMarepuasna, TIOATOTOBKA K IPAaKTHYECKUM
3aHATHSM U TECTUPOBAHMIO.
2 19 ITpoBepka cTaTUCTHYECKUX THUNOTE3. JlucnepcnoHHBIN 6
aHaJIN3
3 1.3 KoppensioHHBIN U PErpecCUOHHBIN aHAIN3 6
4 1.4 Busyanuszanus ganabix. OnepaTuBHBIN aHaIN3 JaHHBIX 6
5 1.5 AHan3 ¥ IPOTHO3UPOBAHUE 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 [TpuMeHeHHe HEHMPOHHBIX ceTei A 3a7ay KiIacCU(pUKAIIH, 6
IIPOTHO3MPOBAHMS U PETPECCUU
6. IlepeyeHb Yy4eOHO-METOAMYECKOr0 o0ecrmeyeHHsl JJIA CAMOCTOSTEJbHOH padoThI

OﬁyanOI[IHXCﬂ Mo JMCIHUIIJIMHE

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

3. [Ipesenranuu.

4, MCTOI[I/I‘IGCKI/IG YKa3aHH:A 110 IMOATOTOBKE K MPAKTUYCCKHUM 3aHATUAM 11O AUCHUILINHE.



5. Meronuyeckne yka3aHUs IO OPraHU3allUd CaMOCTOSTEIBHOM PabOThI OOYJArONIUXCS I10
IHACIUILINHE.
6. Meroandeckoe oOecriedeHue ITUCHUIUIMHBI B Cpele JAMCTaHIMOHHOro oOydeHus LMS
Moodle.

7. ®oH/X OLEHOYHBIX CPEICTB /UIA NPOBeJACHUS] NMPOMEKYTOYHON/TeKyleld M NMPOMeKyTOYHOI
aTTecTaly 00y4arIMXCcs M0 JUCHHILINHE

OOC obecrieunBaeT OOBEKTUBHBIN KOHTPOJIb JOCTHIKEHHS BCEX pE3YyJbTaTOB OOYy4YeHMS,
3aIUIAaHUPOBAHHBIX JUJISL AUCITUTUIMHBI.

DOC BrIrOYaeT B ceod:

- MEPCUYCHb KOHTPOJHUPYCMBIX Pa3AaciOoB JUCHUIIIMHBI C YKA3aHUCM PE3YJIbTATOB OGy‘-IeHI/ISI;
- THIIOBbIC KOHTPOJIbHBIC 3aJaHHs WM HHbIC MaTepUalbl, HEOOXOAMMBIC ISl OLCHKH
3HaHUI, YMEHHI ¥ HaBBIKOB U (MJIM) OIBITA JESITEIBHOCTH, XapaKTEPHU3YIOLINX dTarbl (HOPMUPOBAHHS
pe3ynbTaTOB OOy4YCHHUs] M OOCCICUYHMBAIONIMX JOCTH)KCHHE IUIAHHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
00pa3oBaTeNbHON POTPAMMBI;
- METOAMYECKHE MaTepHalibl, ONPEICISIONINEe MPOLEIYPbl OLCHUBAHUS 3HAHUI, YMCHHH,
HaBBIKOB M (MJIM) OIBITA ACATEILHOCTH, XapaKTEPU3YIOIIHMX ITAIbl (POPMUPOBAHUS KOMITECTCHITUH.

7.1. IlepeueHb KOHTPOIUPYEMBIX Pa3/IeIOB IUCIHUIUIUHBI C YKa3aHUEM Pe3yJIbTaTOB 00ydeHUS

Ne KonTposmmpyembie pa3aeibl Pe3yabTaThl 00yueHus
n/n JUCHUILINHBI
1-ii pa3nen. UudopManuoHHble TEXHOJOTMH AHAJIN3A TIaHHBIX
1. | 1.1. OcHoBHBIE OnHcaTEIbHBIC 3HaTh:
CTaTUCTHUKH. [TocTpoeHnne | — OCHOBHBIE METOJBI aHAIM3a JAHHBIX W MOJICTUPOBAHUS
BBIOOPOYHOM byHKIMY | A7 penieHus npodecCHOHaNbHBIX 3a1a4.
pacnpeneneHus YMeTs:
— BBIIENATH XapaKTepHble OCOOEHHOCTH, COJAEpIKAIUeCs B
JaHHBIX;
— NPUMEHSTh  OCHOBHBIE  AJITOPUTMBI  CTAaTUCTUYECKOM
00pabOTKM JTAaHHBIX I PEIICHHS MPAKTUYCCKUX 3a7ad U
rpadUyecKOro MpeAcTaBlIeHUs Pe3yIbTaTOB.
Bnaners:
— KOMITBIOTEPHBIMA METOJIaMH, B TOM 4YHCJIE METOJaMU
MporpaMMUpOBaHus, 1  00pabOTKM  JaHHBIX B
npodeccuoHaIbHBIX 33]1auax.
2. | 1.2. TlpoBepka CTaTUCTHYECKUX | 3HATH:

runore3. JucnepcuoHHbIN aHan3

— aJTOPUTMBI aHAJTN3a JIAHHBIX
— OCHOBBl TPHUMEHEHHS  MATeMaTHYECKUX  IaKeTOB
MPUKJIAHBIX TPOTpaMM, HHCTPYMEHTOB OW3HEC-aHATUTHKH
U S3BIKOB TPOTPAMMHUPOBAHUS ISl  CTaTUCTUYECKOU
00pabOTKM AaHHBIX U PAa0bOTHI C TpauKOil, OCHOBHBIMHU
aIropuTMaMu  00pabOTKH JaHHBIX U  CIIOCO0AMHU  HX
BHEITHETO MPE/CTABIICHUS.

YMeTh:

— UHTEPIOPETUPOBATH PE3YIbTaThl, IOJNYYEHHBIE IIpU
aHaJau3e JaHHBIX;

- HpI/IMeHSITI) OCHOBHBEBIC aJ'Il"OpI/ITMI)I CTEITI/ICTH‘—I@CKOIZ
00pabOTKH MAHHBIX /I PEIICHHs MPAKTHYECKUX 3a7ad U
rpaduuecKoro MpeaCcTaBICHHsI Pe3yIbTaTOB.

Bnaners:




— HaBblKaM W  HHCTPYMCHTOB OM3HEC-aHAINTUKH U
HCIIOJIb30BAHHUA MATCMATUYCCKHUX IIAKCTOB IPHUKIIAAHBIX
IIporpamMm JJisl aHaJii3a JaHHBIX.

1.3. Koppensunonnsrit
pEerpecCHOHHBIN aHAIN3

)51

3HaTh:

— MaTeMaTU4YeCKHue MOJEJIM M METOJIbl, UCIOJIb3yeMble NS
OIHMCaHUs JAHHBIX;

— aJIrOPUTMBbI aHaJIN3a JAHHBIX;

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

— OCHOBHBIC METOJIbI aHaJIN3a JAHHBIX U MOJICIUPOBAHUS
JUISL pelieHus: NpodecCHOHANBHBIX 33/1au.

VYMeTh:

— BBIICIATHh XapaKTEpHbIE OCOOECHHOCTH, COJEpIKallhecs B
JAHHBIX

— HUHTEpPHPETUPOBATh PE3YydbTAaThl, IOJyYEHHBIE TMpU
aHAJIN3€ TAHHBIX;

— IPUMEHATh  OCHOBHBIC  QJITOPUTMBI  CTATUCTUYECKOMU
06pa60T1<1/1 JAaHHBIX JIA pCHICHI/Iﬂ HpaKTI/I‘-IeCKI/IX 3a1a4 "
rpauIeCcKOro MPEJICTABICHHS PE3yJIbTaTOB.

Biagers:

— HaBBIKAMU MCIIOJIb30BaHMsS MaTEMaTHUECKUX MaKeTOB
NPUKJIAJHBIX  [pPOrpaMM U  HMHCTPYMEHTOB  Ou3Hec-
AHAJMTHUKY JUI aHAJIN3a TaHHbBIX;

— KOMIIBIOTCPHBIMU METOJaMHM, B TOM 4YHCJIC METOdaMH
IpOrpaMMHUpOBaHUs,  JUII  00paOOTKM  JaHHBIX B
npodeccHoHaIbHBIX 33J1auax.

1.4. Buzyanu3zanus JaHHbIX.
OmnepaTHBHBIN aHAIIN3 JAHHBIX

3HATh:

— OCHOBBl TIPUMEHEHHS  MaTEMaTHUYECKHX  MaKeTOB
MPUKIIAJHBIX MPOTPaMM, UHCTPYMEHTOB OM3HEC-aHATUTHKH
U S3BIKOB  TNPOTPAaMMHPOBAHUS UL CTaTUCTHYECKOU
00pabOTKM JAaHHBIX U PabOThl C TrpadUKOH, OCHOBHBIMHU
airopuTMamMu  o0pabOTKM JaHHBIX H  Crmoco0aMu  HX
BHEIIIHETO MPeICTaBIEHUs.

VYMeTh:

— TPUMEHATH OCHOBHBIE AJNTOPUTMBI CTATUCTUYECKOU
06pa6OTKI/I JaHHBIX JId pemeHI/m HpaKTI/I'-IeCKI/IX 3a1a4 "
rpadUyecKOro MpeACcTaBIeHUs PE3yIbTATOB.

Bmanerts:

— HaBBIKAMH HCIIOJIL30BAHHUS MaTEeMaTHYECKHX IaKEeTOB
MPUKIAAHBIX  MPOTpaMM U HMHCTPYMEHTOB  Ou3Hec-
AHAJIUTUKHU JI1 aHAJIN3a JaHHBIX.

1.5. AHanu3 ¥ NPOrHO3UPOBaHUE
BPEMEHHBIX PSIOB

3HaTh:

— MaTeMaTHYeCKHEe MOJEIH U METOJbI, UCIOIb3YEMBbIC IS
OIMMCaHUS JAHHBIX

— aJITOPUTMBI aHAJIN3a JTAHHBIX;

— OCHOBBl TNPUMEHEHHS  MAaTeMAaTHMYEeCKHUX IMaKETOB
MPUKIIATHBIX TPOTrpaMM, HHCTPYMEHTOB OM3HEC-aHATUTUKH
U SI3bIKOB  IPOTrPAMMHUPOBAHMSL  JUJIsl  CTaTUCTUYECKOU
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00pabOTKM JAaHHBIX U PabOTHl C TrpaduKOl, OCHOBHBIMHU
QIroOpuTMaMH  00pabOTKH JaHHBIX U  CIIOCO0AMHU  HX
BHEIIIHET 0 MPe/ICTaBICHUS;

— OCHOBHBIE METOJBI aHAIW3a JAHHBIX U MOJCITUPOBAHHSA
JUIsl pelIeHus: IpoecCuOHaIbHbIX 3aau.

VYMeTh:

— BBIICTATH XapaKTepHbIE OCOOCHHOCTH, COJEp)KaIlhecs B
JAHHBIX

— HWHTEPIPETHPOBATH PE3YJIbTAThl, TOJYyUYCHHBIC TIPH
aHAJINU3€ NaHHBIX;

— IPUMEHSATh  OCHOBHBIC  QJITOPUTMBI  CTaTHCTHYECKOU
00pabOTKM JaHHBIX I pEIICHUS MPAKTHUYECKUX 3a7ad U
rpauIecKOro MPEICTABICHHS PE3yIbTaTOB.

Bnaners:

— HaBbIKAMHU HCMOJb30BAaHUS MAaTEMaTUYECKUX I1aKETOB
MIPUKJIAIHBIX TPOrpaMM JJIsl aHAJIKM3a TAaHHBIX;

— KOMIBIOTEPHBIMH METO/JaMH, B TOM YHCIIE METOJaMHu
MPOrpaMMHUPOBAHUS M WHCTPYMEHTOB OW3HEC-aHAIUTUKH,
JUIsi 00pabOTKH JAaHHBIX B MPOQECCHOHAIBHBIX 3a/1a4ax.

2-ii pa3jaes. UMuTanmoHHoe MoIeJTHPOBaHNeE

2.1. Kimaccuduxarnmst
MMHTAIMOHHBIX MOJENEN.
MopenupoBanue Ciry4anHbIX
mporeccoB B cpene Anylogic

3HaTh:
— MaTeMaTHYECKUE MOJCIH M METOIbl, MCIIOJb3YeMbIC IS
OIIMCaHUus CUCTEM,

— OCHOBEI MaTeMaTH4eCKOro MOJICIIUPOBAHUS C
HCIIOJIBb30BAHUECM UMHUTALIMOHHBIX MOIIGJIGI;'I.
YMeTs:

— BBIABIATH DJIeMEHT(bI) U  CBsI3b(M), CO37AarOIINE
NpOOJEMHYI0 CHUTYyallMI0 C TOMOLIbI0 HMMHTAIMOHHOTO
MO/JICIINPOBAHMS,

— OCYIIECTBJIATh MMHUTALIMIO CIYYalfHOTO Mpolecca.

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

3-ii pa3nes. HeiipoHHble ceTn

3.1. [Ipumenenue HEHUPOHHBIX
ceTel I 3a/ay KiiacCUuPUKaInH,
MIPOrHO3UPOBAHMSI U PETPECCUU

3HaTh:

— MaTeMaTH4YeCKHue MOJEIHU U METOJbI, UCIOIb3yeMble s
ONUCAHMS JAHHBIX;

— OCHOBBl TPUMEHEHHS  MATeMaTHYECKUX  IaKeTOB
MPUKJIAIHBIX TPOTpaMM, HHCTPYMEHTOB OW3HEC-aHATUTHKH
U S3BIKOB TPOTPAMMHPOBAHUS ISl  CTaTUCTUYECKOU
00pabOTKM AaHHBIX U PAaOOTHI C TpauKOil, OCHOBHBIMHU
aIropuTMamMu  00pabOTKH JaHHBIX U  CIIOCO0AMHU  HX
BHEITHETO MPEJCTABIICHUS.

3HaTh:

— MaTeMaTHYeCKHe MOJEIM M METOJbI, MCIIOIb3yeMbIe s
OTMCaHUs JaHHBIX;

— OCHOBBI TIPUMEHEHHS  MaTeMaTHYECKHX  MaKeTOB
MPHUKIIAIHBIX TPOTPaMM, HHCTPYMEHTOB OHM3HEC-aHATUTHKH
U S3bIKOB  TNPOTPAaMMHPOBAHUS U CTaTUCTHYECKOU
00paboTKu JaHHBIX W PabOTHI ¢ TpaduKO, OCHOBHBIMHU
aropuTMaMu  00pabOTKM JaHHBIX M CIOco0aMHM  HX
BHEIIHETO MPECTABICHUS.




YMeTh:

- HpI/IMeHHTB OCHOBHBIC aJIFOPI/ITMLI CT&THCTH'—IGCKOﬁ
00pabOTKH JAHHBIX I PEIICHHS MPAKTHYECKUX 3a7ad U
rpadUuECcKOro MPeACTaBICHUS PE3YIhTATOB.

Bnaners:

— HaBBIKAMH HCIIOJIL30BaHUSI MaTEMaTHYECKHX IAaKETOB
NMPUKIATHBIX ~ MPOrpaMM M HUHCTPYMEHTOB  OHW3HEC-
aHAJWTHUKU JJIS aHAJIA3a JaHHBIX;

— KOMIBIOTEPHBIMH METOJIaMH, B TOM YHCIIE METOJaMHu

MpOrpaMMHUPOBaHMs, I 0OpabOTKM  NaHHBIX B
poheCCHOHATILHBIX 3a/1a4aX.

7.2. Onucanue mnokaszaTeledl W KpUTEPUEB OICHUBAHUS KOMIETEHIIMI Ha pa3jIMYHbIX dTanax ux
(dhopMUpOBaHHUSI, OTIMCAHUE IIKAJT OTICHUBAHUS

OI11eHKa «OTIMYHOY «3aUTEHOY

— CUCTEeMaTU3UPOBAaHHBIC, TTyOOKHE M TOJHBIC 3HAHUS 1O BCEM pasjeiaM TUCIUIUIMHBI, a
TaK>kKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIIUM 32 IIpe/eNibl y4eOHOM MpOrpaMMBl;

—TOYHOE UCHOJB30BaHUE HAYYHOUW TEPMHHOJIOTHH, CUCTEMAaTHYECKH TPAMOTHOE U JIOTUYECKU
MIPABIJIBHOE M3JI0KCHIE OTBETA HA BOTIPOCHI;

— 0e3ynpevHoe BIIAJCHHEC HHCTPYMEHTAPUEM YICOHOUW JUCIHMILTUHBI, YMEHUE ero 3P(EKTUBHO
MCIOJIb30BaTh B IOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a]1a4;

— BBIpaXXEHHAsi CIIOCOOHOCTh CaMOCTOSTEIbHO M TBOPYECKH PEIIaTh CIOXKHBIE MPOOJIeMbI U
HECTaH/IapTHBIC CUTYAIUH;

—TIOJTHOE U TITyOOKOE YCBOCHHE OCHOBHOM U JIOTIOJTHUTEILHOM JTUTEPATYPhI, PEKOMEHIOBAaHHOMH
paboueii mporpaMMoii Mo AUCHIUILINHE,

—YMEHHUE OPHUEHTHPOBATHCS B TEOPHSIX, KOHIEHIIUAX U HANPABICHUSAX TUCIHUIUIMHBI U 1aBaTh
UM KPUTHUYECKYIO OLIEHKY, UCTIOJIb3Ysl HAYUHbIE TOCTHXKEHUS JPYTUX AUCHUIUINH;

—TBOpYECKasl CaMOCTOsITeNIbHAass pabdoTa Ha MPAKTHUYECKUX/CEMHHAPCKUX/Tab0paTOPHBIX
3aHATHSX, AKTHBHOE YYaCTUE B TPYIIOBBIX OOCYKICHUSIX, BEICOKHIA YPOBEHBb KYJIBTYPHI UCTIOTHEHHS
3aJaHuM;

—BBICOKHI YPOBEHb CPOPMHUPOBAHHOCTU 3asBICHHBIX B paboueil mporpaMMe pe3yabTaToB
oOy4eHwus.

OlIeHKa «XOPOIIIO» «3a4TECHO

— A0CTAaTOYHO IMOJHBIC U CUCTEMATU3NPOBAHHLIC 3HAHUWS 110 JUCHUIITIUHE,

—YMCHUC OPHUCHTHPOBATLECA B OCHOBHBIX TCOPHAX, KOHUCIIIHUAX W HAIIPABJICHUAX AUCIHUIIIIMHBI
Y J1aBaTh UM KPUTHYECKYIO OIICHKY;

—UCIIOJIb30BaHUE HAyYyHOW TEPMHUHOJIOTUH, JUHIBUCTHUECKH | JIOTHUECKH TPABUIILHOC
M3JI0’KCHHE OTBETA Ha BOIIPOCHI, YMEHHE JeaTh 000CHOBAHHBIC BHIBOIBI;

— BJIAICHUC MHCTPYMCHTAPUCM 110 JHUCHUINUIMHE, YMCHHUC €r0o HCIIOJIL30BATH B IMOCTAHOBKE U
pellIeHUH HAYyYHBIX U MPO(HECCHOHABHBIX 3a/1a4;

—YCBOGHHUE OCHOBHOW W JIOMOJHHUTEIBHON JIUTEpaTyphl, PEKOMEHIOBAHHOW pabodyeii
IPOrpamMMoOii 10 TUCIUILIHHE;

— caMOCTOsITeNIbHAsE Pad0Ta Ha MPAKTUUECKUX 3aHATHSIX, YYACTUE B TPYIIIOBBIX OOCYXKICHUSX,
BBICOKHW YPOBEHb KYJIBTYPBI UCITOJTHEHUS 33]IaHNN;

—CpenHHii ypOBEHb CPOPMHUPOBAHHOCTH 3asBICHHBIX B pabodell mporpamme pe3yibTaToB
o0Oy4eHusl.
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OLleHKa «y/IOBJIETBOPUTENBHO» «3a4TEHOY

— JIOCTaTOYHBI MUHUMAJIbHBIN 00beM 3HAHUN 1O JUCIHUILINHE;

—YCBOCHHE OCHOBHOH JINTEPATYPHI, PEKOMEHIOBAaHHOM paboueii mporpamMmoit;

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

— HACIIO0JIb30BAaHUE HAYYHOM TEPMUHOJIOTUH, CTUJINCTUYECKOE U JIOTUYECKOE U3JI0)KEHHE OTBETA
Ha BOMPOCHI, YMEHUE JIeJIaTh BBIBOABI 0€3 CYIIECTBEHHBIX OIIUOOK;

— BJIQJICHUE MHCTPYMEHTApUEM Y4eOHOU MUCIUIUIMHEI, YMEHHE €ro MCIOJb30BaTh B PEIICHUU
TUIIOBBIX 337a4;

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

—paboTa 1MoA pPYKOBOACTBOM IIpernojaBaTelis Ha MPAKTHUECKUX 3aHATHUSX, JOMYCTUMBIN
YPOBEHb KYJIBTYPhI UCIIOJHEHUS 3a/IaHUI

— IOCTaTOYHBI MUHHUMAJIbHBII ypOBEHb C(OPMHUPOBAHHOCTU 3asABIEHHBIX B paboueii
porpamMMe pe3yiIbTaToB 00yUeHHS.

O1neHKa «HEy/I0BIETBOPUTEILHO» «HE 3aU4TEHO»

— (hparMeHTapHbIE 3HAHUS 110 AUCLUILINHE;

—OTKa3 OT OTBETA (BBINOJIHEHUSI TMCbMEHHOM paboThl);

—3HaHHE OT/JEJIbHBIX HCTOYHIKOB, PEKOMEHIOBAHHBIX pab0ovell pOrpaMMOi M0 JUCIUIUINHE;

— HEyMEHHUE UCIO0JIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HaJInyue rpyobix OUIMOOK;

— HU3KUH YpOBEHb KYJIbTYpPbl HCIIOJIHEHUS 33/1aHUl;

— HU3KUM YpOBEHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B palbouell MporpaMMme pe3yibTaToB
oOyueHusl.

1.2.2.

[Ixama onieHNBaHUs

KonnyecTBo 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 33JaHNS UM UHBIE MaTepHalibl TEKYIEH aTTecTalli, HeOOXOqUMBbIE IS
OLICHKM 3HAHWM, yMEHUIl M HaBBIKOB W (WJIM) ONbITa JEATEIbHOCTH, XapaKTepU3YIOUIUX STarbl
(dhopMUpOBaHUS PE3yIbTATOB O0yUEHUS U 00ECIEUNBAIOIINX JOCTHKEHHUE TUIAHUPYEMBIX PE3yIbTaTOB
OCBOEHHS 00pa30BaTEILHON MPOTPaMMBbI

3ananne x reMe «OCHOBHBIE ONUCATEIbHBIE CTATUCTUKI

BbIUucInTh MO MCXOMHBIM JTaHHBIM X /IS HEKOTOPOW BEWYHHBI X OCHOBHBIE OIUCATEIHHBIC
CTaTUCTHKH:
a) cpeaHee 3HAUCHHUE,
0) nucnepcuio, cpeHee KBaApaTUYHOE OTKIOHEHHUE, pa3Max BBIOOPKH, Cpe/IHEe OTKIIOHEHUE, MOAYJb,
Mepy TOYHOCTH, BEpOSITHOE OTKJIOHEHHE, Mepy H3MEHUYMBOCTH (KOO(QUIMEHT Bapualun),
CTaHJAPTHYIO OLUIHOKY CpEIHEro;
r) K03(pPULIHEHTH ACHMMETPHH U IKCIIECCa;
1) MeIMaHy U MOJY.
VcxonHble JaHHbBIE IPECTABIICHBI 10 BApHaHTaM B (aiiie *.Csv.

3ananme k Teme «KoppensiuOHHBIA U PErPECCUOHHBIA AaHATU3)
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[To wW3BEeCTHBIM 3HAYEHUSM JBYX CIYYalHBIX BeMWYUH X W Y BBIUMCIUTH KOI(PGUIIMEHT
KOPPEJSIUK, OLIEHUTh 3HAYUMOCTH KOI(PPUIIMEHTa KOPPENSALUU, MMOCTPOUTH YpaBHEHHE pPErpeccuu
Yy = ap + aiX, OLUEHUTh YpOBEHb 3HAYUMOCTU YPABHEHHSI PETPEecCUH M 3HAYMMOCTH KO3(PPHUIHEHTOB
ypaBHEHUSI PETPECCHUMU.

Hcxonupie qaHHble MpECTaBICHBI 10 BapuaHTaM B daiiie *.csv.

3aganue k TeMe «MogenupoBaHNe CITYYaiHBIX MTPOIIECCOB B cpene Anylogicy

MonenrpoBaHue TPAHCIOPTHON Pa3BsA3KH.

B nampasnenusx A u C OpraHu3oBaHO JBYXPSAHOE [BIDKEHUE TPAHCIOPTHBIX CPENICTB, a B
HanpasiieHusix B u D — onnopsannoe. B nanpaienusix A u C U3 nepBoro psijia BO3MOKHO JBUKCHHE
MpsIMO U HAIpPaBO, a U3 JIEBOTO psijia — MPSAMO U HaJIeBO. TpaHCIOPTHBIE CPENCTBA, JAEIAONINE JICBBIN
MOBOPOT, JIOJDKHBI TPOMYCTUTh BECh TPAHCIOPT, JBUTAIOIIMKCS BO BCTPEUYHOM HAIMPABIICHUH.
CBetodop MeHsET KpacHBIM HBET Ha 3eleHbld depe3 1 muH. [locTpouTh MOIEIs peryaupyemMoro
MEPEKPECTKA U ONPEACIUTh pacipeieieHue BPeMEHH 3aCP>KKH TPAHCIOPTHBIX CPENICTB, CIEIYIOIINUX
B K&)XJIOM HampaBiIeHUU. BINMOIHUTE MOJENMPOBaHNE TBUKEHUS TPAHCIIOPTHBIX CPEACTB MPHU Pa3HOM
WHTECHCUBHOCTH JABMKEeHUs. CPaBHUTH IMOTYYCHHBIE PE3YIIbTATHI.

TecToBbIC 3a1aHUA

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

- Bech nmaracer mpoiuen yepe3 HEMPOHHYIO CETh B MPSAMOM M OOpaTHOM HAaIpaBICHUU OJIUH
pas;

- Pa3Ouenue maracera Ha MAKETHI;

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

BapuanTtsl 0TBETOB:
- 0aru,

- UTepanus,;

- 31I0Xa.

2. JInst MpOBEPKY BBHITIOJTHEHHUS YCIOBUS CPEPHUIHOCTH HCIIONIB3YETCS:
- TecT Moyunu;

- tecT JI'ArocTuHo;

- TecT Xapke-bepa;

- rect Jlmnnuedopca,

- TecT AHzepcoHa-JlapnuHra,

- tect lanupo-Yunka;

- recT Kosnmmoroposa-CMHUpHOBa,

- mo0OO0H U3 MEePEUNCICHHBIX.

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

K03 (HULIMEHT aCUMMETPHH;

JUCIIEPCHIO;

Kod(ppuImeHT sKcuecca;

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 aHAIU3 C TOBTOPEHUSIMHU UCIOJIb3YyeTCs, KOra:

- T'eHepaJIbHasi COBOKYIIHOCTb TECTUPYETCS B Pa3HbIC MOMEHTBI BPEMEHU;
- T€HEepaJIbHasi COBOKYITHOCTb TECTUPYETCS IPH Pa3HBIX YCIOBUSAX;

- B 000MX MEPEUUCICHHBIX CIIydasX.

6. Eciiu mpoBOJMTh aHAJIOTUIO C M3BECTHBIMU CTPYKTYpamHu JaHHBIX, TO CTPYKTYpBI Series u
DataFrame B Pandas Mo>xHO CpaBHHTS C

- TaONHLEeH PEAHOHHBIX 0a3 IaHHBIX;

- JIBYXMEpHBIM MAacCHBOM, BKJIIOYAIOIIMM MOMEHT BpeMEHHM [ M 3HaueHHE HEKOTOPOIro
HOKa3aTes;

- TPEXMEPHBIM MaCCHBOM;

- OJTHOMEPHBIM MaCCHBOM.

7. a5t IpoBEPKU HOPMAIbHOCTH PACHpPEeICHHsI UCIOIb3YyeTCs
- TectT Moyunu;

- TecT JI'ArocTuHO;

- rect Xapke-bepa;

- Tect JInyumedopca;

- recT AHzepcoHa-JlapnuHra;

- tect lHlanupo-Yunka;

- rect KonmmoropoBa-CMupHOBa;

- 110001 U3 MepeyrCICHHbIX.

8. HazoBuTe MoJie11 BpEMEHHBIX PSAIOB

- ABTOpErpeccuoHHasi MOJIEIb;

- Monenp CKOJIB3SILIEro CPEeIHETO;

- Mopens aBTOpErpeccuu — CKOJB3SILEro CPEeTHETO;

- nTerpupoBaHHasi MO/I€NIb aBTOPETPECCUU — CKOJIB3SIETO CPETHETO;

- Ce30HHOE aBTOPErPECCMOHHOE MHTETPUPOBAHHOE CKOJIB3SIIIEE CPEHEE;
- Mopens, BKIIIOYArOIIas BHEITHUE WK YK30T€HHBIE (DAKTOPBHI.

BapuanTsl 0TBETOB:
- AR-Mmozens;

- ARIMA;

- MA-Mozens;

- SARIMA;

- ARMA;

- SARIMAX.

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

BapI/IaHTBI OTBCTOB:
- Adam;

- Momentum,

- SGD;

- RMSProp.

10. HazoBuTe yHKIIMN aKTUBAIIMU, TPUMEHSIOIINECS B HEUPOHHBIX CETAX

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

- OyHKIUsA, KOTOpasi MPUBOJUT JI000E peaibHOE 3HaUeHHE K quara3ony 3HadeHuii ot 0 1o 1

BapuaHTbl OTBETOB!
- Momentum;

- Softmax;

- Sigmoid;

- Adam.

7.4. Teoperuueckue BONPOCH! U MPAKTUYECKUE 3aaHus 111 IPOBEJCHUS IPOMEKYTOUHON aTTeCcTaluu
o0yyaroimuxcs, Heo0X0AUMBIE Ul OLICHKH 3HAHUM, YMEHHUHM U HaBBIKOB U (WJIM) OMBITA JESITEIbHOCTH,
XapaKTePU3YIOIUX ATabl (OPMHUPOBAHUS PE3YIHTATOB OOYyUEHHSI W 00ECHIEUMBAIONIMX JOCTHKEHUE
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHHs 00pa30BaTeIbHOM TPOrpaMMbl

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

1. IloHsATHE TUCKPETHOW M HENPEpPHIBHOM CIyyailHON BEJIMYMHBI, 3aKOHBI paclpesieieHus, ux
rpadudeckoe n3o0paxkeHue. YUCIOBbIE XapaKTEPUCTUKU IUCKPETHBIX U HEMPEpbIBHBIX CIy4YalHBIX
BEJIMYUH, MaTeMaTH4ECKOE  OXUJAHWE, JHUCIEPCUs, CPEIHEKBAJIPATUYECKOE  OTKIIOHEHUE.
HopmanbHblit 3aK0H paciipeiesieHus], ero napameTpsl 1 rpaduieckoe n300paxxeHue.

2. BeiOopounas ¢yHkuus pacnpeneneHus. BpiObopounble xapakrepucTuku. OnpeneneHue
OCHOBHBIX CTAaTUCTHUYECKHX XapaKTEPUCTUK. BBIUNCIIEHHE OCHOBHBIX OINMCATEIBHBIX CTATUCTHK C
ITOMOLIBIO AJIEKTPOHHBIX TAOJINL, THCTPYMEHTOB OM3HEC-aHAJTUTUKY U SI3bIKOB IPOTrPAMMUPOBAHMUSL.

3. IIpoBepka CTaTUCTHUYECKUX TUNOTE3. AHAJIU3 OJHOM BBIOOPKHU. AHAIN3 OJHOPOAHOCTU
BbIOOPKU. [locTpoeHue noBepUTEIbHBIX MHTEPBAJIOB JIsl CPEJIHETO.

4. Tloctpoenue BbIOOpouHOW  (yHKIMM pacnpeneneHus. I[IpoBepka  COOTBETCTBHUS
TeopeTudeckoMy pacnpenenenuto. Pacnpenenenune Xwu-kBagpar. Pacnpenenenne CThroeHTA.
Hcnons3oBanne kpurepus coriacus Xu-KBaapar.

5. Ananu3 [1ByX BbIOOpOK. BeisBieHue pocroBepHocTH paznuuuid. Ilapamerpuueckue
kputepun (t-kputepuii Ctbrogenta). Kpurepuit @umepa. Hemapamerpuueckue kpurepuun Xu-
KBajpar.

6. IloHATHE 3aBHCHMBIX M HE3aBUCHUMBIX CIIy4ailHBIX BeIWYUH. KOppensLMOHHBIA aHamu3.
Koadduuuent koppensauuu. Koppensuuonnas Marpuua.

7. Perpeccuonnslii aHanu3. JIuneliHnas perpeccus. MHOXKECTBEHHAs! PETPECCHS.

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

9. CranMoHapHOCTh CIy4aifHOTO Mpolecca U MOPOXKIEHHOIO UM BPEMEHHOTO Psila.

10. CraTuctuyeckne MOJETH OAHOMEPHBIX BPEMEHHBIX PSJIOB.
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11. TeopeTnueckrie OCHOBbI HMUTAIIMOHHOTO MojenupoBaHus. [lonstue wmomenu u
MOJIETUPOBaHUS. 3aa4yl UMUTALMOHHOIO MOJEIMPOBAHUS: DTalbl UMUTALMOHHOI'O MOJEIMPOBAHUS.
[InanupoBaHuEe KOMIIBIOTEPHOI'O SKCIIEPUMEHTA.

12. BO3MOXHOCTH CHCTEMBI HUMUTALIMOHHOTO MojenupoBanus Anylogic. Moaens 00paboTku
3anpocoB cepBepoM. llocranoBka 3amaum. CoznaHue auarpammsel mnpouecca. VM3MeHeHune CBOMCTB
OIOKOB Mojenu, €€ HacTpoWka W 3amyck. l3MeHeHue CBOWCTB OJOKOB auMarpaMMbl TpoIecca.
Hacrpoiika 3amycka momenu. 3amyck Mmozaenu. Co3gaHue anumanuu mojaenud. COOp CTaTHCTUKH
UCTOJNb30BaHusl pecypcoB. COOp CTaTHCTUKM MO TOKazaTesnsiM o0pabotku 3ampocoB. Co3manue
HecTaHAapTHOro Java- kiacca. Jlo6aBiieHrue 31IeMEHTOB CTaTUCTUKHU. Y JalieHue U A00aBJIeHHE HOBBIX
1oJiel TUMa 3asBoK. MIHTeprnpeTanus pe3ynbTaToB MOJIEIHMPOBAHUS.

13. Heiiponsl u HCKycCTBEHHBIE HepoHHBIE ceTH. KoMOWHMpOBaHHWE BXOIHBIX CHUTHAJIOB.
@yHKIMA aKTUBALUU 3JIEMEHTA.

14. Knaccugukanust HSHpOHHBIX CETEH.

15. ApXuTeKTypbl HEHPOHHBIX ceTeid. THUIbl MHOTOCIONHBIX HEUpPOHHBIX ceTed. CeTH c
OOpaTHBIMU CBSI3SIMH.

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

15. MHorocnoiiHas HeWpoHHas ceTh. AJTOPUTM OOpPAaTHOTO PACHPOCTPAHEHHUS OIIUOKH.
AnroputM oOy4eHuUss MHOTOCJIOMHON HEMPOHHOMN CETH.

16. 3agaun knaccu(pUKauy, perpecCHOHHbIE MOAEIU U MPOTHO3UPOBAHNE BPEMEHHBIX PSAIOB
Ha OCHOBE HEHPOHHBIX CETEH.

7.4.2. IlpakTHYecKUe 3a1aHNsl VIS MPOBeeHNs MPOMEKYTOYHOH ATTECTAIUHN 00yYAKOIIUXCS

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

JUIsl 0ObEKTOB C HOMEpaMH, yKa3aHHbIMH B cToione "No".

BBINOMTHUTE TUCHIEPCHOHHBIN aHANU3 C TMOBTOPHBIMU H3MEPEHUSIMH, HCIONB3YS (YHKIUIO
AnovaRM (from statsmodels.stats.anova import AnovaRM). Jlns mnpeoOpa3oBaHus JaHHBIX
ucnosb30Bats Metox Melt(). B kauecTBe oTBeTa BBECTH MOJYYEHHOE 3HAYCHHE F-CTaTHCTUKH.

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

2. ITo McXOHBIM JJAaHHBIM JIJIsl BPEMEHHOIO psijia ONpeAeInTe 3HaUeHHsI TapaMeTpoB Ipolecca
ARMA(1,1)

Xi=ox Xi-1+ertPree1

Hcxonnble qaHHbIe MPEACTaBIEHBI 10 BapuaHTaM B ¢aiiie *.csv.

7.5. Meroaudeckne MaTepHalibl, ONPEAEIAIOMINE ITPOLEeypbl OLICHUBAaHUS 3HAaHUW, YMEHHI, HABBIKOB
U (UIM) OMBITA AEATENBHOCTH, XapaKTePU3YIOIIMX 3Tanbl (POPMHUPOBAHUS PE3YJIbTATOB OOYyUEHHS U
o0ecrneunBaoIIUX JOCTHKEHNE TUIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI 00pa30BaTEIbHON IPOrpPaMMBbI

Ne
w/n Kountpoanpyembie pa3aesbl IMCHUILIHHBI HanmeHoBaHMe OLIECHOYHOIO CPeCTBA
1-ii pa3nen. UndopmanmoHHble TEXHOJOTHU AHAJIN3A TAHHBIX
1 | 1.1. OcHoBHEBIE OIKCATEIBHEIE CTATUCTHKH. [IpakTuueckue 3agaHus
[Toctpoenue BbIOOPOUHON (HYHKIIUU
pacnpeneneHus

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

w

1.3, KoppensiimoHHslii 1 perpeccnoHHbIN aHanu3 | [IpakTudeckue 3amanus

4 | 1.4, Buzyanuzanus JaHHBIX. [IpakTueckue 3ananus
OnepaTuBHBIA aHAIN3 JAHHBIX
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1.5. AHainu3 ¥ OPOrHOZMPOBAHHE BPEMEHHBIX
psi10B

HpaKTI/I‘-IeCKI/Ie 3adaHus,; TCCThI

2-it pas3aeli. HNmuranmnonHoe MOAC/JIMPOBAHUEC

KJIaccu(UKaum, MPOrHO3UPOBAHUS
Y perpeccuu

6 | 2.1. Knaccudukamus MMUTAIIMOHHBIX Mojenel. | [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 [JONMOJHHUTEJIbHOH JIUTEPATYPhI,

AUCHHUIIIMHBI

HE0O0X0AMMOM [JIfT OCBOCHHUS

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,
Mockaa: FOpaiit, 2020

https://urait.ru/bcode/ 450166

Bonkopa B. M., CeménoBa M. A.,

Yerseprakosa E. C., Boxos C. C., [IporpamMmmHBbIe
CUCTEMBbI CTaTHUCTUYECKOTO aHanmsa.
OOHapyXkeHHe 3aKOHOMEPHOCTEH B JIaHHBIX C
UCIIOJIb30BaHUEeM cucTeMbl R u s3bika Python,
HoBocubupck: HoBocubupckmuii

FOCYI[apCTBCHHHﬁ TEXHUYSCKHI YHUBCPCUTET,
2017

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

Manyrua B. A., Maremaruyeckasi CTaTHCTHKA,
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 UCCIIEN0BATEIIbCKUN
TEXHOJIOTMYECKUM yHHuBepcuret, 2010

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

ITaneii A. I'., ITommak I'.A.

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

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

bapckuii A. b., BBeneHue B HEHPOHHBIE CETH,
MockBa, CapatoB: HHTEpHET- YHUBEpPCUTET
Nudopmannonnsix Texnonoruit (MHTYUT), A
IIn Ap Menuma, 2020

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

JlonoaHuTeIbHAS JIUTE

paTypa

[ToaxopsiToBa O. A., CokonoB M. B., Ananus
BpEMEHHBIX psAs1oB, Mocksa: IOpaiit, 2020

https://urait.ru/bcode/ 450587

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

http://www.iprbooksh op.ru/75391.html
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9. [IlepeueHb pecypcoB
HEO0XO0AUMBIX /1JIs1 OCBOEHMS IUCIUNIIHHBI

HH(OPMAMOHHO-TEJIEKOMMYHHUKAIMOHHO

cetn  «HUHTEepHET,

HaumenoBanme pecypca cetu «AHTEpHET»

DeKTPOHHBII apec pecypca

9BbC n3narenscTBa «JIaHbY»

https://e.lanbook.com/

9BbC u3garensctBa «IPRSmMart»

https://www.iprbookshop.ru/

OopazoBarenpHas matgopma «tOpaiiT»

https://urait.ru/

Hayunas snektponnas 6ubmmoreka eLIBRARY.RU

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

Caiit cuipaBo4YHOI IpaBoBOH cucTeMbl «KOHCYIbTaHT
[Tnroc»

https://www.consultant.ru

EnunHplii  31eKTpOHHBIH pecypc  yuyeOHO-METOIUYeCcKOM
nutepatypsl CIT6I'ACY

www.spbgasu.ru

denepanibHBI 00pa3oBareIbHBIA TOpTan "EnnHOE OKHO
JI0CTyMa K 00pa3oBaTeIbHbIM pecypcam"

http://window.edu.ru

Cucrema npucranimonHoro ooydenus CITI6GI'ACY Moodle

https://moodle.spbgasu.ru/

IlepeyeHb npodeccMOHATBHBIX 023 TaHHBIX, HEOOXOTUMBIX JIJISI 0CBOEHUS JUCITHIIJIMHBI

PedepatriBHas 0a3a JaHHBIX M0 YHCTOM W IPHUKIATHOU
marematuke Zz-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

[IporpammMoii  TUCHMIIIMHBL

MPEAYCMOTPEHO TMPAKTUUECKUX 3aHSITHH,

IIpeIoJIararonx

3aKpPCIUICHUC HU3YYCHHOI'0O MaTcpHaia U q)OpMI/IpOBaHI/IC y 06yan01111/1xc;1 HCO6XOI[I/IMHX 3HaHPII>i,

yMEHUH H HaBbIKOB. Kpome ToOrO,

BaXXHEHIIUM 3TAIlOM HU3YUCHUA JUCHUITIIINHBI

SABJISICTCA

CaMOCTOATCIIbHaA pa60Ta 06yqa10m1/1xc;1 C HUCIIOJIB30BAHUECM BCCX CpPCACTB U BO3MOXKHOCTEM

COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

B 00beM caMOCTOSATETLHOM pa6OTBI Mo JUCHUIIJIMHE BKIIHOYACTCA CICAYIOLICC:
- HU3YUCHUC TCOPCTUUCCKHX BOIIPOCOB IO BCEM TEMAaM AU CHUILINHBI,

- MOATOTOBKA K IMPAKTHYCCKUM 3aHATHUAM,

- IMOATOTOBKA K TCKYIIEMY KOHTPOJIIO YCIICBACMOCTHU CTYJACHTOB,

- MOJTOTOBKA K 3aUeTy.
3aJIorOM  YCIIEIIHOTO  OCBOCHHMS

JTUCITUILINHEI

ABJIIETCST  00SA3aTENBHOE  IOCEIICHUE

MPAKTUYECKUX 3aHATUH, TaK KaK MPOMYCK OJHOTO (TeM Ooyiee, HECKOIbKHMX) 3aHSITHH MOXKET
OCJIO)KHUTh OCBOCHHME pa3/iesioB Kypca. Ha mpakTHYeCKHX 3aHATUSX MaTepHasl 3aKpervIsieTcss MpHu

BBIITOJIHCHHUU IMPAKTHUYCCKUX 3aJIaHUil.

HpI/ICTyHaSI K HU3Y4YCHUIO OWCHMUIIIWHBI, HCO6XOJII/IMO B IICPBYHO OUYECPCIAb O3HAKOMHTHCA C
COACPIKaHUEM PHI[, a TaKiKE€ MCTOAUMYCCKHMMHU YKA3aHUAMU II0 OpraHu3alun CaMOCTOSTEIbHOM

paboTHI.

HpI/I MMOATOTOBKEC K MPAKTUYCCKHUM 3aHATHAM U B pPaAMKax CaMOCTOSTEIbHOM paGOTLI 110

HU3YUCHUIO JUCHUITIINHBI O6y‘-IaIOHII/IMC5[ H€06XOJII/IMOZ

- Ipu CaMOCTOATCIBHOM HU3Yy4YCHUU TeOpCTHqCCKOﬁ TEMbI CIACIIaTb KOHCIICKT, UCIIOJIb3Ys

pekomenioBanHbie B PITJ] ncrounnkuy;

- BBITNIOJTHUTH PAKTUYECKUE 33JaHUSI B paMKax U3y4yacMON TEMBI;

- OTBETUTH Ha KOHTPOJBHBIE BONPOCHI 110 TEME, UCNOJIb3ysl MaTepuaiibl POC;

- MOJITOTOBUTHCS K MPOBEPOUHOI padoTe, MpeayCMOTPEHHON B KOHTPOJIbHBIX TOUKAX;

- MOJATOTOBUTHCS K IPOMEXKYTOYHOM aTTECTALIUH.

HTorom uzyueHus QUCLMILIMHBI SBJISETCS 3a4eT. 3a4eT NMPOBOAUTCS MO pacnucanuto. Popma
IIPOBE/ICHUS 3aHATHSL MOXET OBITh yCTHas, MUCbMEHHAas M B JJEKTPOHHOM Bujae. CTyIneHTHI, He
IIPOLIE/IINE ATTECTALUIO, IOJIKHBI TMKBUIUPOBATh 33JJ0JUKEHHOCTh B YCTAHOBJIEHHOM IOPSIJIKE.
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https://e.lanbook.com/
https://www.iprbookshop.ru/
https://urait.ru/
https://www.elibrary.ru/defaultx.asp
https://www.consultant.ru/

11. Ilepeyenr uHGPOPMANMOHHBIX

TEeXHOJIOTHIA,

HCIOJB3YEMBIX TIIPHA OCYIIECCTBJICHUM

06p330BaTeJH>HOF0 nmpouecca mo JMCUUIIMHE, BKJIIOYasd NepevycHb NporpaMmMHOro o0ecneyeHust

U HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. IlpoBeneHue NpPaKTUUECKUX 3aHATUN C HCIOJIB30BAaHUEM IPE3EHTALMOHHOTO Marepuala

(mpuMeHeHue MYJIbTUMEIUNHBIX TEXHOJIOTUH);

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

Moodle;

Kypc 8 Moodle: https://moodle.spbgasu.ru/course/index.php?categoryid=758
3. Pabota ¢ pecypcamu uH(pOpMaAIMOHHO-TEIEKOMMYHHUKAIMOHHOW cetn «MHTepHeT» (mpu

HEOOXOIUMOCTH ):

- 3JIEKTPOHHBIMU OMOTMOTEYHBIMU CUCTEMAMU;

-COBPEMECHHBIMU TPOGECCHOHATBHBIMUA 0a3aMH JaHHBIX (B TOM YHUCIEC MEXIYHAPOIHBIMHU
pedepaTuBHBIMU 0a3aMH JaHHBIX HAYYHBIX U3/IaHUN);

- ”H(OPMAIIMOHHO-TTPABOBBIMU CHCTEMAaMU;

- HHBIMH HMH(DOPMAIIMOHHO-CIIPABOYHBIMU CHUCTEMaMH U pecypcaMu HH(GOPMAaLMOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHET;

4. PaboTa ¢ pecypcaMu JIOKIbHOM CETH OpraHu3anuu (Mpu HE0OXOAUMOCTH ):
-UHQOpPMAIIMOHHO-TIpaBOBbIMU cucTteMamu KoHcynbTaHT u ['apanT;

- nH(OPMAIIMOHHO-TIPaBOBO# 0a30i naHHbIX «Komekcy;

5. CranaapTHOE IPOrpaMMHOE 00ECTICUEHHE MEPCOHATBHOTO KOMITBIOTEPA.

12. Onucanne MaTepUaIbHO-TEXHUYECKOI

0a3bl, HeoOXOAUMOIl A  OCyHIeCTBJICHHS

00pa30BaTeJILHOIO MpoIecca Mo TUCIHUTIIHHE

YueOHas ayauTopuss IJjisd  IIPOBCACHUA 3aHATUHN
JICKIIMOHHOTI'O THIIA, 3aHATHH CCMHUHApPCKOro TUIIA,

KYpPCOBOT'O IIPOCKTUPOBAHUS (BBITIOJTHEHUS
KYPCOBBIX padoT), TPYIIOBbIX U MUHIMBUIYaTbHBIX
KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIA u

MPOMEKYTOUYHOM aTTECTALUH

KommiekT MynbTuMeIuitHOro 000pyA0BaHUS
(TIepcoHaNTbHBINA KOMITBIOTEP € JIOCTYIIOM K CETH
«MHTepHeT» M 0OecneueHueM JoCTymna K
3JIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEILHOMN
cpeze OpraHu3aluu, MyJIbTUMEIUHHBIN TPOEKTOpP,
9KpaH, ayIMOCUCTEMA); TOCKa MapKepHas Oemast
smaneBasi. Kommiekt yueOHoM Meben.

VYyeOHast ayauTopus (KOMIBbIOTEPHBIN Ki1acc) Jist
IIPOBEJIEHUS NIPAKTUUECKUX 3aHATHI, KypCOBOTO
MIPOEKTUPOBaHMSI (BBIIIOJHEHHS KypCOBBIX padboT),
I'PYNIOBBIX U UHAUBUAYAJIBHBIX KOHCYJIbTAIIHM,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTalluu

Paboune mecra c¢ IIK (cronm KOMIBIOTEpHBIH,
CHCTEMHBIH OJIOK, MOHUTOp, KJIaBHATypa, MBIIIb) C
noctynoM Kk cetu «UHTepHET» M obecreueHuEeM
J0CTyna K  3JIEKTPOHHOW  HMH(pOpPMaIMOHHO-
o0OpazoBarenbHON cpene OpraHu3aIu u
JIEKTPOHHBIM OHUOJIMOTEYHBIM CHCTEMAM.

ITomemenus CaMOCTOSITEIBHOW ~ PabOTHI

o0yJaromuxcst

JUIA

Pa6oune mecra c 1K (cToa KOMIBIOTEPHBIH,
CHCTEMHBII OJIOK, MOHUTOD, KJIaBUATypa, MBIIIIb) C
JOCTYTIOM K ceTH «MHTepHeT» 1 obecreueHneM
J0CTYMA K 3JEKTPOHHOM WH(POPMaIIMOHHO-
00pa3oBaTenbHON Cpe/ie OpraHu3aIuy 1
JIEKTPOHHBIM OUOJIMOTEYHBIM CUCTEMAM.

Jna waBanmunoB u jaun ¢ OB3 oOecneunBaroTcsl CreMUaNbHBIE YCIOBUSA AJIs TOTYYCHHS
00pa3oBaHMs B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATHUBHO-TIPABOBBIX JJOKYMEHTOB.
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[Tpunoxenue 1
METOAUYECKHUE YKA3ZAHUSA JJIs1 OBYUAIOLIUXCS

1. Mertoanyeckue yKazaHusi VISl 00y4aromerocs mo 0CBOCHUIO AU CHUILIHHBI

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

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

- IOPSJIKOM IIPOBEJEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXYTOUHOM aTTeCTalluy;

- rpadMKOM KOHCYJbTAlUi NpernoaaBatenel kagenpsl.

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

Kpome Toro, /Uil yCHEmHOro OBIAJCHUS AUCUUIUIMHONW HEOOXOIUMO BBINIOJIHATH CIIETYIOIIHE
TpeOOBaHUS:

- [OCeLaTh NPAaKTUYECKUE 3aHATUS;

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

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

- 00s513aTeNIbHO BBINOJHATH BCE JOMAIlHUE 3a/aHusl, IOJIydyaeMble Ha JICKIUSAX WU
IPAKTUYECKUX 3aHATUSX;

- IIPOSABIIATH AaKTUBHOCTh HAa IPAKTHUYECKUX 3aHATHUAX, a TAKKE IPU MOATOTOBKE K HHUM.
HeoOxonnMo NOMHHUTH, 4YTO KOHEYHBIH pe3yjibTaT OBJAACHUS COAECPNKAHUEM JIUCLUIUIMHbI
HEo0X0/1UuM, B IIEPBYIO OUYepelb, CAMOMY 00yUarOIIeMYyCs;

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

CywecmeeHnbiM MOMEHMOM O]l CYOeHMA AGNAEMCS BO3MOACHOCIb 00CYIHCOCHUS U 6HECEHUS
npeonodceHull 8 memamudeckuli. mamepuan oucyuniunvl. Ilpu smom HeoOX0O0um cepvesHbvlll U
2nYOOKULl KpUMU4eCcKull aHaIu3 npoYUmManHou HayyHou Jumepamypsl U cOOEpHCAHUs NPAKMUYECKOU
pabomul no meme.

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

-CITyllIaTh, KOHCIIEKTUPOBATh U3JIaraeéMbli IperoiaBaTeeM MaTepuall;

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

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

Ilpu 3ampyonenusx 6 eocnpusmuu mamepuana ciedyem oopamumvcsi K OCHOGHbIM
umepamypHeiM ucmouHuxkam. 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 TMPAKTUYECKUX 3aJaHuil mo jaucuuiuinHe  «MHTemiekTyaibHble
OpraHU3aIMOHHO-TEXHUUECKUE CHCTEMBl U LU(POBbIE TEXHOJIOTUN» — MPHOOPETEHNE MPAKTUYECKUX
HAaBBIKOB pa0OThI ¢ OCHOBHBIMU HHCTPYMEHTAIbHBIMU CPEACTBAMH aHAJN3a JAHHbIX.

BoimonHeHne nOpakTUYEeCKUX 3aJjaHui  TpeOyeT oOT oOydaromerocs MpeaBapUTEIbHOIO
M3y4YeHUs y4eOHOI M HaydHOH JUTepaTyphl U MPOYUX MHMOPMAIIMOHHBIX UCTOYHUKOB, B TOM YHUCIIE
NEpUOANYECKHUX U3aaHuil 1 HTEepHET-pecypcoB.

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

pabdora

o0yuamwuierocss 1o

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

«I/IHTeJI.]'[eKTyaJILHbIe

OPraHu3alluOHHO-TEXHUYIECCKHUEC CUCTEMbI U ].[l/I(l)pOBbIe TEXHOJOI'UHN»

Ha3sBanue TemMbl
y4eOHOM TUCUMILUINHBI

Conep:xaHue MPaAKTHYECKOTO
3aHATHS

CamocrosiTesibHasi padoTa
o0yuaromerocs (¢popmMbl KOHTPOJIsA)

OcHOBHEBIE
onucareabHbIE
CTaTUCTUKHU

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

['pynnupoBKa JaHHBIX.

Breimonnenue IMPaKTHYCCKOIo
3aJaHus C HCIIOJIB30BAHHUCM

Brimonnenue IPAKTUYICCKOI'o 3alaHHA

[Hoctpoenue AIIEKTPOHHBIX TaOJIHIL, .
o Ha OCHOBE JIAaHHBIX U3 paboT CBOECH
BbIOOPOYHON  (YHKLMHU | HHCTPYMEHTOB OU3HEC-aHATUTUKH .
UCCIIe10BaTeIbCKON 00J1acTH
pacripeneneHusl. U CTICUAIN3UPOBAHHBIX S3bIKOB
IPOrpaMMUPOBAHUS
[IpoBepka
CTaTUCTHYECKUX
BeinonHenue npakTHyecKoro
THITOTE3.
. 3aJJaHHs C MCIIOJIb30BAaHHEM
OnHodakTOpHBII BeInonHeHue npakTHYeCcKoro 3aJaHus
. AJIEKTPOHHBIX TaOJIHIL, .
JIVICTIEPCUOHHBIH Ha OCHOBE JIAaHHBIX U3 paboT CBOEH
MHCTPYMEHTOB OM3HEC-aHATUTHKH .
aHaJm3. UCCIIe10BaTeIbCKON 00J1acTH
. U CTIELUAIN3UPOBAHHBIX S3bIKOB
JncniepcuoHHBII
IPOTPaMMHUPOBAHUS
aHau3 c
IOBTOPEHHSIMH.
MHorohakTopHbIi Beinonnenue PaKTUYECKOTO
JIVICTIEPCUOHHBIH 3aJJaHusg € WCIIOJIb30BAaHUEM
BrImoHeHne PaKTHYECKOTO 3a1aHus
aHaJu3. AIIEKTPOHHBIX TabmuIL, .
. Ha OCHOBE JIaHHBIX M3 PabOT cBOeH
JByxpakTOpHBIi WHCTPYMEHTOB OW3HEC-aHAJTNUTHKH

I[I/ICHCpCI/IOHHHﬁ aHaJIu3
C IMOBTOPCHHUAMU

U CIEUHMATU3NPOBAHHBIX S3BIKOB
IPOrPaMMHUPOBAHMUSI

HCCIIEI0BATEILCKOM 00acTu

[Tapnas JIMHENHas
perpeccus.
MHoOXecTBEeHHas
JUHENHas  perpeccus.

Henunelinas perpeccus

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

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

Busyanuzanus naHHBIX.

Brinonnexnue MMPAKTUYCCKOTI'0O
3aJaHuA C UCITOJIb30BaHHEM

Brmonnenue IMPAKTUYCCKOr'o 3aJaHUs

OnepaTuBHBII  aHATU3 | HHCTPYMEHTOB OM3HEC-aHAJUTUKKU | HA OCHOBE JIAHHBIX U3 paboT cBOEH
JAHHBIX U CHEeMATU3UPOBAHHBIX S3bIKOB HCCIIEIOBATENbCKOM 00IacTu.
IIPOrPaMMHUPOBAHHUSI
BrimonHeHne npakTu4eckoro
AHanu3 U | 337aHUS C UCIIOJIb30BAaHUEM BrinonHenue npakTH4YecKoro 3a1aHus
IIPOrHO3MPOBaHUE MHCTPYMEHTOB OM3HEC-aHAJUTUKU | HAa OCHOBE JIAaHHBIX U3 paboT cBOEH
BPEMEHHBIX PSJIOB U CTHEeMATU3UPOBAHHBIX S3bIKOB HCCIIEIOBATENbCKOM 00IacTu.
IPOrPaMMHUPOBAHHUSI
Knaccudukanus Beinonsenue IIPaKTUYECKOro | BrIMoMHEHNe MPaKTUYECKOro 3a1aHus
MMUTALMOHHBIX 3aJJaHMs C MCTIOJB30BAHUEM CPEJIbl | HA OCHOBE JaHHBIX M3 paldoT cBoei
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MOJIETIEH. UMUTAIIMOHHOTO MOJICIMPOBAHKUE | UCCIIEIOBATEILCKOM 00acTu.
MoaenupoBanue
CIIy4alHBIX IIPOLIECCOB
B cpene Anylogic
M MeHeHIE Bremonuenue MPaKTUYECKOro | BhIMoiHEeHne NMPakKTUUEeCKOTO 3aaHus
P! . 3aJaHUsl €  HUCIOJb30BAaHUMEM | HA OCHOBE JaHHBIX M3 paboT cBoeil
HEHUPOHHBIX ceTed s o
HOCTPOCHIS WHCTPYMEHTOB OHM3HEC-aHAIMTUKHU | UCCIICIOBATEIHLCKON o0macTH.
R . U CIEUHUATU3UPOBAHHBIX S3bIKOB | [IoAroTroBKka K TECTUPOBAHUIO IO
perpeccuOHHON MOIeNN .
IPOrPaMMHUPOBAHHUSI MpEeAbIIYIIEH TEME
BrimonHeHne npakTu4eckoro
[Ipumenenue 3a/IaHUsl C UCTIOJIB30BAHUEM Brinonnenue npakTHYECKOTo 3a/1aHust
HEHPOHHBIX CeTel MJisi | HHCTPYMEHTOB OM3HEC-aHAIUTUKKU | Ha OCHOBE JaHHBIX U3 paboT cBOeH
3a/1a4 MPOTHO3UPOBAHUS | U CHEIUATU3UPOBAHHBIX SI3BIKOB HCCIIeIOBATENILCKON 00IaCTH.
IPOrPaMMHUPOBAHHUSI
MocThoeHme BrimonHeHne npakTu4eckoro BrinonHeHnue npakTUYecKoro 3a1aHus
TP . 3aJIaHUsl C UCTIOJIB30BAHUEM Ha OCHOBE JIaHHBIX U3 PaboT CBOEH
HEHUPOHHBIX CeTe B .
sanauax WHCTPYMEHTOB OM3HEC-aHAIMTUKN | UCCIIE0BATENHCKOM 00IacTu.
Y CTICIIMATU3UPOBAHHBIX S3BIKOB [ToaroToBKa K HTOrOBOMY
KJIacCU(UKAIIAN
IPOrPaMMHUPOBAHHUS TECTUPOBAHUIO

[lpuBenenHass Tabnuma sBISETCS yKasaTelneMm il  OOydYaromerocs:: sl  TOJXy4eHUs
3aueTa/monmycka K 3K3aMEHY HEOOXOAMMO BBIMOJHEHHE YKa3aHHBIX 3a/laHui B COOTBETCTBYIOIIEM
BUJIE.

Obyuarowumcs, NPoONyCMUSWUM 3aHAMUA  (HE3A8UCUMO OmM NPUYUH), HEe UMEUUM
NUCbMEHHO20 peuleHus 3a0ay Ui He Nno020MOGUSUUUMCS K OAHHOMY 3AHAMUIO, PEKOMEHOYemcs He

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

1.3.B npouecce BHINOJTHEHHS CAMOCTOSATEILHON padoThI:

[Ton camocTosTeNnbHOM paboToi  OOyyaromMXcsi TOHUMAaeTcs IUIaHupyemas paboTa
oOyuaroluxcs, HampaBlIeHHas Ha (QOPMHUPOBAHME YKA3aHHBIX KOMIIETEHIUI, BBINNOJHSIEMAas BO
BHEAyJIUTOPHOE BpeMs IO 33aJaHUI0 U TPU METOJMYECKOM PYKOBOJCTBE IpenojaBarels, 0e3 ero
HENOCPEACTBEHHOIO y4acCTHsl.

Ieap camocToAiTeJbHOM PpadoTHI 10 JucHMIUIMHE «MHTENNEKTyalbHble OpraHU3alMOHHO-
TEXHUYCCKHUEC CHUCTEMBI H HI/I(prBBIe TEXHOJIOTHUW» — 3aKpCIIUTh TCOPCTUYCCKUEC 3HAHHUA U
IMPAKTUYCCKHUEC HABBIKU B o0macTu HN3YUCHUA MCTOHOB IIOCTPOCHHA MATEMATHYCCKUX MOI[CJ'ICI\/'I
paccMaTpuBaeMbIX IIPOLECCOB, HA OCHOBE UMEIOIIUXCS TAHHBIX.

CamocTrosTenbHass paboTa SBISETCS HEOThEMJIEMON U BakKHEWIEHd 4YacThio pabOThI

oOydJaronuxcsi, KOTopas OCHOBaHa Ha Ooyee MoApoOHON mpopaboTke W aHanmu3e WHPOpMaNUU B
n3ydaemoil ob6nactu. [ToMcKk OTBETOB Ha BOIPOCHI IS CaMOCTOSITENILHON paboThl B HEKOTOPBIX
Cllydasix MpeAroyiaraeT He TOJIhKO M3y4yeHUE OCHOBHOUM y4eOHOU nuTeparypbl MO AUCHUIUIMHE, HO U
MIPUBJICYCHUE JOTOTHUTENHHON JUTEPATYpPhl MO CMEXHBIM AUCIHUILIMHAM, a TaKKe HCIOJIb30BaHUE
pecypcoB cet HWureprer. OTBEeTHI Ha BONPOCHI JUIsI CaAMOCTOSITENIBHONH pabOThI TOTOBSTCS
00yUaIOIUMHUCST CAMOCTOSTETTFHO W TPOBEPSIFOTCS TMPENojaBaTeieM Ha MPAKTHUECKUX 3aHATHSIX B
X0/JIe YCTHOTO OMpOcCa, a TAKXKe MPU MPOBEICHUH KOHTPOJIBHBIX padOT, TEKYIIETO TECTUPOBAHMS.

CamocTtosiTenbHasi paboTa TpeamnojaraeT HamumcaHue icce wWiu pedepara; pa3pabOTKy H
pelIeHre 33191, TOUCK HH(POPMAITUH 110 TEME; TBOPUSCKOE 3aIaHHE; ITOJATOTOBKY K TECTHPOBAHHIO.

@opMBI CaMOCTOSTENLHON PabOThl OOYYAIOMIErocss MO TeMaM AWCIHIUIMHBI MPEACTaBICH 6
Tabauye 1 (n 1.2.) NaHHBIX METOJUYECKUX YKA3aHHM.
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CamocrositennbHass pabota TpeOyer OT 0O0ydaromerocss MpeaBapUTEIHLHOTO H3yUCHUS
JIUTCPATYpPbl U HPOUUX I/IH(I)OpMaLII/IOHHbIX HCTOYHHUKOB, B TOM 4YHUCJIC NCPUOIUUCCKHUX I/I3I[aHI/Iﬁ n
WuTepHeT-pecypcos.

Taoauna 2 - IlepeyeHb JuTepaTypbl U NPOYUX MHMOPMAIMOHHBIX HCTOYHHMKOB JIsl
CAMOCTOSITE/ILHOTO U3YYeHHSI

Ha3BaHue TeMbl yqeﬁnoifl AUCHHUIIINHBI

Ilepeuyens JuTepaTYphbl H MPOYUX HHPOPMALMOHHBIX
HCTOYHHMKOB VISl CAMOCTOSAITEIbHOI0 H3YYeHHUSI

1. OcnoBHbIe onucarenbHble cTaTucTUK | Mxutapsa B. C., Apxunoa M. 1O., Jly6posa T. A.,
2. T'pynnuposka naHHbIx. [TocTpoeHue Mupounkuna FO. H., Cuporun B. Il., AHanu3 naHHBIX,
BBIOOPOYHON (YHKITMU Mocksa: IOpaiit, 2020.
pacrpe/eIeHusl. Bonkosa B. M., CeménoBa M. A., YerBeprakona E. C.,
3. TIpoBepka cTaTUCTHYECKHX THITOTES. Boxos C. C., [IporpaMMHbI€ CUCTEMBI CTATUCTUYECKOTO
OI[HO(l)aKTOpHBIfI I[I/ICHepCI/IOHHHﬁ aHaJinu3a. O6Hapy>KeHHe 3aKOHOMepHOCTeI71 B JAaHHBIX C
aHanu3. J{MCIepCHOHHBIN aHAIU3 C ucrnosnb3oBaHueM cucremsl R u  sa3sika  Python,
HOBTOPEHHSMH. HoBocubupck: Hosocubupckuit roCyJ1lapCTBEHHBIN
4. MuorohakTOpHBINA AUCTIEPCHOHHBIH TEXHUYECKHil yHuBepeurer, 2017.
ananu3. J[Byx(pakTopHbIii Manyrun B. A., Maremaruueckas craTuctuka, MockBa:
JIMCTIEPCUOHHBIN aHaAJIU3 C FOpaiir, 2020.
IOBTOPEHUAMHU Banees H. H., Axcsrosa A. B., 'agenpmuna I'. A.,
AHanu3 BpEMEHHBIX PsIOB U NIPOrHO3UpoBaHue, KasaHs:
5. Ilapmas JIMHEHHAs! perpeccus. | Kazanckui HallMOHAJIbHBIN HCCIIEN0BATEIbCKUI
MuoxecTBeHHas JNIMHeHHAS | TexHONOTMUECKHil yHUBepcHTeT, 2010,
perpeccusi. HenmHennast perpeccust [ToaxopsiToBa O. A., CokosioB M. B.,
6. Busyanusauus naHHbIx. AHanu3 BpeMeHHbIX psAaoB, Mocksa: FOpaiir, 2020.
OnepaTBHbIN aHAIM3 JAHHBIX CagoBaukoBa H. A., IlImoiinosa P. A.,
7. Amnamus u IIPOTHO3UPOBAHNUE | AHaJIN3 BPEMEHHBIX PSJIOB M IPOrHO3UpOBaHKue, Mockaa:
BPCMCHHBIX PsIJTIOB EBpasuiickuii OTKpbITBIA MHCTUTYT, 2011.
8. Kmaccuduxamms nmutannonubix | [Maneit A. T, Tlommak I'. A.,
MOJICIIEH. MogenupoBanue | ImutanmonHoe MOJEIUPOBaHHUE. Pazpabotka
CIy4allHBIX ~ TIPOIIECCOB B  Cpele | MMUTAIIMOHHBIX Mojaened cpeactBamu 1Websim u
Anylogic AnyLogic: yuebHoe mocobue, Cankr-IlerepOypr: Jlaus,
2019.
9. Ilpumenenue HelpoHHBIX ceTei ans | bapckuit A. b., BBenenue B HelipoHHbIE ceTH, MOCKBa,
MOCTpOeHHUsI perpeccoHHoi moaenu | CapatoB: MHtepHeT- YHuBepcuter MHpOpMaMOHHBIX
_ _ Texnonoruit (MHTYUT), Aii [Iu Ap Meaua, 2020.
10. [IpumeHeHne HEUPOHHBIX CeTel JUIs Topoxanuna E. U., Helipouusle cetn,
3a/1aq MpOrHO3UpPOBAHNA Camapa: TIOBOJDKCKHII TOCYNApCTBEHHbBIH YHHUBEPCHTET
11. [MocTtpoeHre HEHPOHHBIX CeTe B | TEJIEKOMMYHUKaIUil 1 uHpopmaruku, 2017.

3aJlayax KiIaccu(UKauu
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