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1. EJIX U 3AJAYN OCBOEHU A AU CHUIIJIMHbI

He.]'[]) OCBOCHHUA JUCHUITIINHBI (MOI[YH}I)I HU3Y4YCHHUEC INPHUHOUIIOB WU MCTOOOB 06p8.60TKI/I JaHHBIX,
O3HAKOMJICHHUE C COBPEMCHHBIMU CPEACTBAMU 06p3.60TKI/I N aHaJlM3a JAaHHBbIX, BI:Ipa6OTKa NEpBOHAYAIbHBIX
HAaBBIKOB ITIOCTPOCHUA MOI[CJ'ICIZ AJI1 pCHICHUS NPUKIIAJHBIX 3aaa4.

33)13‘11/[: O3HAKOMJICHUC CTYACHTOB C MCTOJaMHU MATCMATUYCCKOI'0O aHajin3a U MOACIUPOBAHUA,
TCOPETUYCCKOTO U SKCIECPUMEHTAJIBHOI0 MCCICIOBAHUA, an06peTeHHe HaBBIKOB IMTOCTAHOBKHU U ITPOBC-
ACHUA SKCIICPUMCHTAJIbHBIX HCCHGI[OBaHHﬁ; YMCHHA 000CHOBATH IMMPaBUJIBHOCTH BBI6paHHOﬁ MoA€CIu, CO-
IMOCTaBJIAA PE3YIbTAaThl SKCIICPUMCHTAJIBHBIX JAHHBIX U IMOJTYYCHHBIX pemeHI/Iﬁ; CIIOCOOHOCTE HCHOJIB30-
BaTh MATCMATUYCCKUC MCTOAbI aHaJIn3a JaHHBIX IJId PCIICHUA ITPAKTHYCCKUX 3aaa.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

I[I/ICI_II/IH.HI/IHa «MCTO,Z[bI daHaJIn3a JaHHBIX» OTHOCUTCA K BapHaTHBHOﬁ YaCTH NporpaMMbIl

Jns m3ydeHHs! NaHHOW AMCUUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHsS M HaBBIKH, (opMupyeMble
NPEANIECTBYIOMUMH TUCIUTUTHHAMU:

dunocodust

[IpaBoBeneHuUE

OCHOBBI TEOPUH YIIPABIICHUS

[lepeyenp mocnenyrOMUX MUCHMIUINH, JI KOTOPbIX HEOOXOAWMBI 3HAHUS, YMCHHUS U HABBIKH,
dhopMupyeMbIe TaHHOU TUCITATITNHOMN

Beenenue B indpoByo 00paboTKy CUTHANIOB

MonaenupoBanne

HckyccTBEHHBIE HEMPOHHBIE CETH

OCHOBBI HEUETKOI'O JIOTHYECKOT O BBIBOJA

OcHoBBI TEOpUM HAJIEKHOCTH HaexHOCTh M AMarHOCTUKA TEXHUUECKUX CPEACTB

Hayuno-uccnenosarensckas pabora

Teopus NpUHATHS pELIEHUN

[TpenoumuiomHas npakTuKa

[TonroToBka K 3amuTe U 3aIIMTa BHITYCKHON KBATU(UKAITMOHHON pabOThI

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHHUITJINHBI

OcBoeHune QUCHUIUIMHBI HalpaBlIeHO Ha (YOPMUPOBAHHUE HJIEMEHTOB CIEIYIOIUX KOMIETEHIMHA B
cootBeTcTBUM ¢ @PI'OC BO 1 OIl BO no nanHOMy HallpaBJIEHHIO TOATOTOBKH:

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHHUS M0 TUCHHILIMHE (MOIYJ/II0), COOTHECEHHbIX
¢ MHAUKATOPAMHU 10CTHKEHUSI KOMIIeTeH Ui

KoMnerennus NHauKaTopbl 10CTHKEHUST KOMITe- Pe3yabTaTnl 00yyeHus
TeHIUA
YK-1. Cniocoben YK-1.1 AHanm3upyeT 3a1ady, BblJie- | 3HA€T: OCHOBBI KpPUTHUYECKOIO aHAIN3a
OC}’H.IGCTBJI}ITB I10- JIsId €€ 63.30BI>I€ COCTAaBJIAKOIIINEC " CHUHTC3a I/IHq)OpMaI_II/II/I.
WCK, KpUTHUYECKUI YMeeT: BBIACTATh 0a30BbIe COCTABISIOMINE
aHAIU3 U CUHTES MOCTABJICHHBIX 3a/1a4.
BHaHCeTZ MCTOAAaMM aHaJIM3a U CUHTE3a B
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uHpOopManuu, pH-
MEHSTHh CHCTEMHBIHN
MOAXOJ JIJIsl peliie-
HHUS TOCTABJIEHHBIX
3a71a4

peleHUH 3a/1a4.

YK-1.2 Onpenensier, UHTEPIPETUPY-
eT ¥ paHXHupyeT HHPOPMAIIHIO, Tpe-
OyeMyIo /IS pelIeHus IIOCTaBICHHOMN
3ama4un

3HaeT: OCHOBHBIE XapaKTEPUCTUKH
nH(popManuu u TpeOOBaHMS, MPETIBSIB-
JIIEMBIE K HEH.

YMeeT: kpuTHuecku paboTarh ¢ UH-
bopmanueit.

Brnazneer: cnocoOHOCTBIO OMPENEINAT,
WHTEPIPETHPOBATH M PAHKUPOBATH
nH(pOpMaIHIO.

YK-1.3 OcyiecTBisieT MOUCK UH-
dbopmanmu 115t penIeHus OCTaBIICH-
HOM 3a/1a4¥ 0 PA3IUYHBIM TUTIAM
3aIpocoB

3HaeT: UCTOYHUKH WH(OpMALIUHU, TPe-
OyeMoi ISl perieHus TOCTaBICHHOM
3a/1auu.

YMeeT: UCToab30BaTh Pa3IUYHbIE THITHI
ITOMCKOBBIX 3aIIPOCOB.

Brnaneer: cnocoOHOCTBIO MOMCKA UH-
dbopmanuu.

YK-1.4 Ilpu o6paboTke napopma-
[IUU OTANYaeT GaKThl OT MHCHHU,
WHTEPIpPETAIHA, OIIEHOK, (POPMHUPYET
COGCTBGHHBIG MHCHUSA U CYKIACHUA,
apryMEHTHPYET CBOU BBIBOJIBI U TOY-
KY 3peHUS

3HaeT: OCHOBHBIC PA3ITUYHS MEXKITY
(akTamMu, MHEHUSIMHU, HUHTEPIIPETALH-
MU H OIICHKaMHU.

YmeeT: popMupoBaThH COOCTBEHHOE
MHEHHE 0 (haKTax, MHCHHUSX, HHTEpIIpe-
TaIUsAX U OIICHKaX WH(OpMAIIUH.
Bnaneet: cocoOHOCTRIO (hOopMUpOBATH
U apryMeHTUPOBATh

CBOU BBIBOJIBI M CYXKJICHUSI.

YK-1.5 PaccmarpuBaet u npejiara-
€T BO3MO)KHBIC BAPHAHTHI PEIICHUS
MIOCTaBJICHHOMW 3aJ1auu, OILICHUBAsk NX
JTOCTOMHCTBA ¥ HEAOCTATKH

3HaeT: BO3MOKHBIE BAPUAHTHI PEILICHUS
TUNHWYHBIX 33/1a4.

YMeeT: 000CHOBBIBATh BAPUAHTHI Pe-
LICHUI OCTaBJIEHHBIX 3a/1a4.

Brnazgeer: crmocoOHOCTRIO TIpearath
BAPUAHTHI PELIECHUs ITOCTAaBICHHOM 3a-
JTa4M U OLEHUBATh UX JOCTOMHCTBA
HEJIOCTATKHU.

YK-2. Criocoben
OTIPENIETISATh KPYT 3a-
Ja4 B paMKax Io-
CTaBJICHHOH IIEJIU U
BBIOMPATH OMTH-
MaJIbHBIE CIIOCOOBI
WX PEILIEHUs, UCXOIS
13 ACUCTBYIOIIUX
MPaBOBBIX HOPM,
UMEIOIIHNXCS PECYpP-
COB ¥ OrpaHU4YECHUI

YK-2.1 Onpenensietr Kpyr 3aj1a4 B
paMKax MMOCTaBJICHHOM IETH MPOEK-
Ta, OIPEACISACT CBA3U MEXY HUMH

3HaeT: TpeOOBaHUS K TOCTAHOBKE LIEJIU
U 3aj1a4.

VYmeer: popMyaHpoBaTh 3a1auu.
Buageet: cmiocoOHOCTBIO ONPEAEIIATH
Kpyr 3a1a4 1oCTHKEHUS MOCTaBICHHOM
IETIH.

YK-2.2 [Ipennaraer ciocoOsl periie-
HHS TIOCTaBJICHHBIX 3a/1a4 M OXKHIae-
MBIC PC3YJIbTAThI; OLICHUBACT MPCI-
JI0’)KEHHBIE CLIOCOOBI C TOYKH 3pPEHHS
COOTBETCTBHUSI LICJIU TPOSKTA

3HaeT: crocoObl peleHus] TUHITHYHBIX
3a7a4 U KPUTEPUH OLIEHKH O’KUIAeMBIX
pe3yJIbTaTOB.

YMeeT: oleHuBaTh COOTBETCTBHUE CIIO-
COOOB pemIeHus 3a/1a4 TOCTaBICHHON
IeJTN TTPOCKTA.

Brnaneer: criocoOHOCTBIO ITpeIarath
CTIOCOOBI pelIeHus 3a4a4, HalpaBJICH-
HBIX Ha JJOCTHKCHUE LIEJIU MPOEKTA.

YK-2.3 [Inanupyer peanuszanuio 3a-
J1a4 B 30HE CBOEH OTBETCTBEHHOCTH C

3HaeT: OCHOBEI ITaHUPOBAHUA JC-
TCJIIBHOCTH I10 JOCTHXKCHUIO 3a1a4.
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Y4ETOM UMEIOIIUXCS PECYPCOB U
OTpaHUYECHUH, NEHCTBYIOIIUX TPaBO-
BBIX HOpPM

YMeeT: COOTHOCUTB pecypchl U Orpa-
HUYCHHS B PEIICHUN 33]1aY.

Brnazgeer: crmocoOHOCTHIO MIaHUPOBATH
pelIeHre 3a1a9 B 30HE CBOCH OTBET-
CTBCHHOCTH C yquOM HeﬁCTBYIOHIHX
IIPABOBBIX HOPM.

YK-2.4 BrIIoJIHAET 3a71a4M B 30HE
CBO€El OTBETCTBEHHOCTH B COOTBET-
CTBUH C 3aINIAHUPOBAHHBIMH PE3YIIb-
TaTaMH U TOYKaMU KOHTPOJIS, TIPH
HEO0OXOIMMOCTH KOPPEKTUPYET CIIO-
coOBI peleHus 3a1a4

3HaeTI OCHOBHBIC METOObI KOHTpOHH
BBINIOJTHEHHS 3a/1a4.

YMeer: KOHTPOJIMPOBATH U KOPPEKTHU-
pOBaTh BHITIOJIHEHHE 337124

B 30HE CBOEI OTBETCTBEHHOCTH.
Bnageer: crmocOOHOCTEIO BBINOJIHATH
3a4a41 B COOTBETCTBUH C
3aIUIAHUPOBAHHBIMU PE3yJIbTaTaMH.

YK-2.5 Ilpencrasiser pe3yapTaTsl
MPOEKTA, MPeJJIaraeT BO3SMOKHOCTH
UX UCIOJIb30BAHUS U/UITU COBEPIICH-
CTBOBAHUS

3HaeT: OCHOBHBIE TPEOOBAHUS K MpE/I-
CTaBJICHUIO PE3Y/IbTAaTOB IIPOCKTA.
YMmeer: npeacTaBisaTh pe3yabTaThl
MPOEKTA.

Brnazgeer: crmocoOHOCTBIO MIPEICTABIATh
PE3yNBTaThl IPOEKTa M 00OCHOBHIBATH
BO3MOKHOCTH UX MPAKTHYECKOTO
WCTIOJIb30BAHUSL.

K-1

Crioco6eH MpOBOIUTH
HAY4YHO-
UCCIIC/IOBATEIhCKHE
paboTHI B 00MacTH
WHGOPMAITUOHHBIX
TEXHOJIOTUI

IIK -1.1 ITpoBoauT Hay4yHO-
uccreaoBarenbckue paboTel B 001a-
CTH UH(DOPMAIIMOHHBIX TEXHOJIOTUN

3Haer:

1) akTyanpHyI0 HOpPMAaTUBHYIO JIOKY-
MEHTAINIO B 001acTH HH(POPMAITUOH-
HBIX TEXHOJIOTHIA;

2) METO/bI U CPEICTBA TUIAHUPOBAHUS U
OpraHM3aliy ucciae10BaHui 1 paspa-
O0TOK.

Ywmeer:

1) npuUMEHSITh aKTyaJlIbHYI0 HOPMaTUB-
HYIO IOKYMEHTAIIUIO B 00JIaCTH UH-
(hopMaIMOHHBIX TEXHOJIOTHH;
Bnaneer:

1) HaBBIKaMU OCYILECTBIEHUS pa3pa-
OOTKHM IIJIAHOB U METOJUYECKUX IIPO-
rpaMM MPOBEJCHUS UCCIEOBAaHUN U
pa3paboToK;

2) HaBBIKAMU OpraHu3auu coopa u
M3Y4YECHUSI HAyYHO-TEXHUYECKON MH-
dbopMaIuu o TeMe HCCIeT0BaHUN U
pa3paboToK;

IIK-1.2 O6pabaTtbiBaeT U aHATU3H-
pYyET pe3yabTaThl Hay4HO-
HCCIIE0BATENbCKOM paboThl B 00J1a-
CTH MH(POPMALIMOHHBIX TEXHOJIOTUN

3HaerT:

METO/bI aHAIN3a HAyYHBIX JTAHHBIX.
Ymeer:

o(opMIATH pe3yabTaThl HAYYHO-
MCCIIEIOBATEIBCKUX M OIBITHO-
KOHCTPYKTOPCKUX paboT.

Bnaneer:
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1) HaBBIKaMU IPOBEJICHUSI AaHAJIHU3A
Hay4HBIX JTAHHBIX, PE3yJIbTAaTOB IKCIIC-
PUMEHTOB U HAOIIOICHUH;

2) HaBBIKAMU OCYIIECTBICHUE TEOPETHU-
YEeCKOTro 0000IIEeHHs HAyYHBIX TaHHBIX,
Pe3yIBTATOB KCIIEPUMEHTOB U HAOJIIO-

JICHUH.
IK-2 IIK-2.1 Pa3pabatbeiBaeT ¢ UCIOJIB30- | 3HAET: aKTyaJIbHYI0 HOPMATUBHYIO JI0-
Cnoco6en ¢ ucmonb- BAaHHWEM METOJOB aHAIMN3a JaHHBIX KyYMCHTAIMIO B 00JIacTH METOIa aHaJIHU-
30BaHHUEM METOZLOB MOJICJIA OOBEKTOB, CUCTEM M TPOIIEC- | 3a JaHHBIX;
aHajusa JaHHbIX pas- | cop VMeeT: IPUMEHATh aKTyaIbHYI0 HOP-

pabaTeIBaTh U HCCIIe-
JIOBAaTh MOJIEIN 00b-

€KTOB, CHCTEM H IIPO-
1[ECCOB

MaTHBHYIO JOKyMEHTALIUIO B 001aCTH
METO/a aHAJIN3a TaHHBIX.

Brnaneer: HaBbIkaMM opranuzanuu c6o-
pa 1 U3y4eHHs HAyYHO-TEeXHHUYECKOU
nH(pOpMaIU 1Mo TEMe.

ITK-2.2 Uccnenyer ¢ UCNIOAB30BaHU- | 3HAET: METO/BI IIPOBEIECHUS UCCIIEN0-
€M METOJIOB aHaJln3a JaHHBIX MOJIe- | BaHU U pa3paboToOK.

71 00BEKTOB, CUCTEM H IPOIIECCOB Ymeer: opopMIISATh pe3yabTaThl Hayy-
HO-UCCJIEI0BATEIbCKUX U ONBITHO-
KOHCTPYKTOPCKUX paboT.

Braneer: HaBbIkaMM TPOBEAECHUS aHa-
TU3a U TEOPETHUUECKOTO 00O00IICHHUS
Hay4HBIX JAHHBIX B COOTBETCTBHH C 3a-
JavyaMH UCCIICIOBaHUSI.
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Conep:xaHue TMCUMILTHHBI:

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

1 JleknoHHBIE 3aHaTHA 17 T, mo 2 yaca:

1.1. Pabora ¢ nanubiMu: Ilonsitue nanusix. M3mepenus. Tumbl mkan usmepeHuid. [JuckpeTHbie u
HENpEepbIBHbIE JaHHBIE. DTambl PEelICHUs 3aJlau aHadu3a JaHHBIX M MX B3auMOCBA3U. OcoOeH-
HOCTH aHAJIM3a JIaHHBIX Ha KAYECTBEHHOM M KOJIMUECTBEHHOM YpOBHE. Vcnonbp3oBaHue MaTema-
TUYECKHX METOJ0B 00pabOTKH, aHaJM3a M CHHTE3a Pe3yIbTaTOB B MPO(ECCHOHATBHBIX UCCIIEIO-
BaHMsAX. O030p MaTEeMaTHYECKOTO anmnapaTa 1 HHCTPYMEHTAIbHBIX CPEACTB, UCIOIb3YEMBbIX IS
peuieHust MIpakTUYECKUX 3a/1a4 aHAJIN3a JaHHBIX.

1.2 Pacnipenenenue BepoatHocTel: BeposarHocTs. Ciyuaiinble BennuuHsl. [loHsATHE, CBOMCTBA U
BHJIbI pacHpeleseHuss BEPOATHOCTEW. UNCIOBbIE XapaKTEpUCTUKHN JUCKPETHBIX paclpeaesIeHUN
BEPOATHOCTEN. 3aKOHBI IUCKPETHBIX U HETIPEPHIBHBIX PACIIPEAEICHUI BEPOSTHOCTEH.

1.3 Cratuctuueckuii aHainu3 gaHHBIX: BeiOopounbiit metos. [loHsTHE ClydaliHBIX MMEpEMEHHBIX,
BBIOOPKH, CIydyailHOH BBIOOPKM AaHHBIX. [IpoBepka CTaTUCTHMUYECKHX THMIIOTE3. AHAIN3 OJHOM
BBIOOpKH (KpuTepuii cornacus (ITupcona)). AHanu3 ABYX BBIOOPOK: MapaMeTPUUECKUE KPUTEPUH
(t-xkputepuii CtplonenTa, kputepuit dumiepa), HemapaMeTpuIeckue KPUTEPHH.

1.4 MeToapl CTaTHCTUYECKOTO aHAJIN3a B3aWMOCBS3HM IPU3HAKOB, MX OTJIUYHE OT METOAOB OIHCA-
TEJIbHOW CTaTUCTUKHU. 3a/1aui M (YHKIUU CTATHCTUYECKUX METOA0B. V3MepeHue CBS3M M CTaTUCTH-
yeckoi 3HaunMocTu. [lapnas m MHOXecTBeHHast koppensaius. Kaddumumentsr csasu. IlpoBepka Ha
CTaTUCTHYECKYIO 3HaUnMMOCTh. KoBapuanus u xoppemnsuus [lupcona, ux cBOHCTBa U MHTEPIPETALIUS.
Panrossie koppemsiiun: Crinpmena u Kenpasmna.

1.5 OcHoBBI perpeccuoHHoro ananuza. IlapHas nuneiiHas perpeccus: IlonsTue «perpeccusi».
IIpocTas nuHeliHas B3auMOCBs3b. [locTpoeHne MoAenn mapHO JUHEUMHOW perpeccuu, mpoBepka
KauecTBa MOJENIN PETPECCUH, MHTEPIIPETALINS [TAPAMETPOB PETPECCUH.

1.6 OCHOBBI perpecCMOHHOr0 aHaiau3a. MHOXKECTBEHHAsi perpeccusi: Y paBHEHHUE MHOYKECTBEH-
HOM perpeccuu: MOCTPOEHUE MOJEIN MHOKECTBEHHOM perpeccuu, NMpoBEpKa KauecTBa MOJEIH
perpeccun. Henunelinas perpeccusi.

1.7 Ouenka anexkBatHocTH Mojenu perpeccur: IIposepka npeanocsiniok MHK. Mcnonb3oBanue
(UKTHUBHBIX [IEPEMEHHBIX B YPAaBHEHUH MHOKECTBEHHOM PErpeCcCHH.

1.8 MonenupoBanue BpeMeHHBIX psiioB. O000IEeHHas MoIenb TuHAMU4eckoro psina: [lonsrue
00001IeHHOW MOJIen AuHamMudeckoro psaa. Kmaccudukanus moneneit [MHAMUYECKOTO psija.
[opsimox moctpoeHHuss 00OOIIEHHOW MOJENN JAWHAMHYECKOTO psjna. TpeHoBas KOMIIOHEHTA.
BrisiBieHre HAIM4Ks TPEHAO0BOM KOMIOHEHTHI. [locTpoeHne TpeH10BOM KOMIIOHEHTHI.

1.9 MonenupoBanue BpeMeHHBIX psaoB. O000IIEeHHAas MO/Ieb TuHAMHUYecKoro psjaa: Ompene-
JIeHWe THIAa MOJENU JuHamMu4ueckoro psaa. [loHAThe ce30HHOW (UMKINYECKOW) KOMITOHEHTHI.
[TocTpoeHne ce30HHONW KOMIOHEHTHI. AHAJUTUYECKOE BHIPAaBHHUBAHHME CE30HHBIX KOJEOAaHUH C
noMouipto psiga @ypee. OneHKa napaMeTpoB MOJIENIA U €€ aICKBaTHOCTU. AHAJIN3 MOJIEIH.

1.10 MonenupoBanue BpeMEHHBIX psfoB. O000mEHHAas MOAETh JUHAMU4ecKoro psna: Ce3oH-
Hasi KOPPEKTUPOBKA BPEMEHHOTO psAJIa.

1.11 IIporHo3upoBaHu€e BPEMEHHBIX PSAAOB: METOAbl U aIrOpPUTMbI IPOrHO3MPOBAHUS BPEMEH-
HbIX psoB. OneHka TOYHOCTH MPOrHO3a BpeMEHHOro psaa. CTaTUCTHYECKUE OLEHKH B3auMO-
CBSI3M JIBYX BPEMEHHBIX PSJIOB.

1.12 OcHOBBI qUCTIEPCHOHHOTO aHain3a: OCHOBHBIE MOHATHS IUCHEPCUOHHOTO aHanu3a. OgHO-
(baxTOpHBII TUCTIEpCHOHHBIN aHanu3. MHOTO(akTOPHBIN IUCIEPCUOHHBIN aHAJH3.

1.13 Cokpanienue pa3MepHOCTH JaHHBIX: METO/I TJIaBHBIX KOMIIOHEHT. DaKTOPHBIN aHaJu3.

1.14 Cokparienue pa3MepHOCTH JaHHBIX: KiacTepHbIi aHanus.

1.15 Texnonoruu ananusa JaHHbIX: OnepaTtuBHbIA aHanu3 gaHHbIX (OLAP). Texnomornu anamm3a
JnaHubiX. [Ipuuunsl pazsutus u coctapistomue. OnepatuBHbd aHanu3 gaHHbIXx — OLAP. Pensimuon-
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HBII omepaTHBHBIA aHamm3 MaHHBIX. ROLAP. PaGorta ¢ pensimmoHHBIM XpaHWIUIIEM. | HOpHIHBIHA
omepatuBHBIN aHanu3 gaHHBIX (HOLAP). Muoromepnsie Tabnwmbl mis arperatoB. WOLAP, Web-
based OLAP — OLAP opuentupoBannslii Ha Web.

1.16 Data Mining. Visual Mining. Text Mining.Internet: OcHOBHBIE TIOHSATHS, OCOOEHHOCTH, TCHICH-
1M, TIEPCTIEKTHUBBI.

1.17 IlporpamMmHbIe cpeCcTBa aHANIKM3a JaHHBIX: COBpeMEHHbIE MPOrPaMMHBIEC CPEICTBA IS OIe-
patuBHOTO aHanu3a qaHHbBIX. SAP OLAP Server. SAP BW. IBM Cognos PowerPlay. Microstrategy
Intelligence Server. Mondrian.

2 | JlabopaTopuble paboThI 4 1IT. 110 4 yaca

2.1 IlpenBaputenpHas oOpaboTka AaHHBIX. [locTpoeHHME TUCKPETHOrO BAapUAIIMOHHOTO psja.
Pacuer u ananu3 ero xapakrepuctuk. [loctpoeHre HHTEpBaJIbHOTO BapHaIlMOHHOTO psija. Pacuer
Y QHAJIU3 €r0 XapaKTEPUCTHUK.

2.2 VccnenoBaHue KOPPENSLMOHHBIX 3aBUCUMOCTEH Mexay mpusHakamu. OTceB rpyObIX Io-
rpemHocTei. [IpoBepka TpeGoBaHU K 0TOOPY MCXOIHBIX (DAKTOPOB ISl M3YUCHHS KOPPETAIIN-
OHHOM 3aBUcUMOCTH Mexay HUMU. [lone koppemsuuu. KoagduumenTs mapHoi TMHEHHONH KOp-
penauuu U ux aHanus. [locTpoeHue KOppeasaiMOHHON MAaTPUIBl U €€ aHainu3. MHOXeCTBEeHHas
KOPpEsLus.

2.3 WccnegoBanue mMojaenu JUHEWHOU perpeccud. [lapHas nunHerHas perpeccusi. OueHka Kaye-
cTBa Mojenu. MHOKEeCTBEHHas TMHeWHas perpeccusi. OlieHKa KauecTBa MOJIEIH.

2.4 UccnenoBanue monenu perpeccuu. Mcnonb3oBanue (UKTUBHBIX NMEPEMEHHBIX B YPAaBHCHHUH
MHO>KECTBEHHOM JMHEHON perpeccun. Ilposepka npeanocsuiok MHK.

3 [IpakTrueckue 3aHsATHS 8 WIT. 1O 2 Yaca:

3.1 JIuckpeTHbIEC U HETIPEPHIBHBIE CITyYalHbIE BETMYMHBI, UX OCHOBHBIE XapAaKTEPUCTUKH.

3.2 CraTucThyecKuil aHainu3 TaHHbIX. [[poBepKa CTaTUCTUYECKHUX THUIIOTE3.

3.3 MeTronbl CTaTUCTUYECKOIO aHAIN3a B3aUMOCBSI3H IPU3HAKOB.

3.4 [locTpoeHure U aHAIN3 MOJIETN JTUHEUHOU PErPECCUU.

3.5 IMocTpoenne 0000IIEHHOM MOJIENIN AUHAMHYECKOTO Psijia. AHATUTHYECKOE BEIpaBHUBAHUE
CE30HHBIX KOJIeOaHUH ¢ TOMOIIBIO psasia Dypee.

3.6 Tloctpoenue 00OOIIEHHONH MOJENN AMHAMUYECKOro psma. Ce30HHas KOPPEKTHPOBKA Bpe-
MEHHOTO psija.

3.7 IlocTpoeHue aBTOPETPECCUOHHBIX MOJIEIIEH.

3.8 3ydyeHune MeToI0B COKpaIlleHUs pa3MEPHOCTH JaHHbBIX. [[puMEeHeHne KIaCTEPHOTO aHAJIN3a.
4 | 4.1 PacuetHo-rpaduueckas pabora «Pa3paboTka Moaenn 00beKTa, CUCTEMBI, Ipoliecca ¢ Uc-
MI0JIb30BAHNEM METOJIOB aHAJIN3A JAHHBIX)»

5 CamocrosiTenpHas padoTa CTy/ICHTOB:

5.1 3ammra tabopatopHbix padot 2.1 —2.4.

5.2 IloarotoBka K MPaKTUYECKUM 3aHSATUSIM.

5.2 Bemonuenue PI'P.

5.2 TloaroToBKa K 9K3aMeHY 10 TUCIMUIUIMHE (OIICHOYHBIC MaTepUalIbl PUBEICHBI B pa3jeie 6
Hacrosiieit PITT).

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Tabnuna - O6pa3oBareiabHbIe TEXHOJIOTMH, UCTIOIb3YEMbIE TIPU PeaTU3alliy Pa3IMUHbIX BUAOB yUeOHOM
3aHSITHIA 110 TUCIUTUINHE

Neni/mt | Buaer yueOnbIx 3anatuii | OOpa3oBaTeIbHBIC TEXHOJIOTHHI

1 Jlexuun Knaccuueckast (TpaguunoHHas, HTHGOPMAIIMOHHA ) JTEKIIHS
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2 JlaGopatopHbie paboThl | TexHOIOTHs BHINOIHEHHS Ja00paTOPHBIX PA0OT MHIUBUAYAIBHO.

Jomyck x nabopaTopHoit paboTe

3 [Ipaktuueckue 3ansatust | TexHonorus oOyuyeHHst HA OCHOBE PEIICHHUS 3a7a4y M BBITOJTHEHUS
yIOpaXHECHHI
4 CamocrosrenbHas pado- | MHGOpMamOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU (JIOCTYN K
Ta cTyleHToB (BHeaynu- | OMOC ¢unumana, k ObC ¢unmana, goctyn Kk nHPOpMAMOHHO-
TOpHAs) METOJMYECKUM MaTepHaiaM I0 JUCITUTIIINHE)
5 Kontpons TexHosorus ycTHOro onpoca

(mpomMexyTo4yHas aTTe-
CTalus: IK3aMeH)

6. OLEHOYHBIE MATEPHAJIBI 11 TEKYLIETO KOHTPOJIS U
IMMPOMEKYTOYHOM ATTECTAIIAN — JUIA OLIEHKY KAYECTBA OCBOEHUSA
TV CHATIIAHBI

K mpomexyTo4HON aTTecTaluuu CTYyJE€HTOB MO JUCUUIIIMHE MOTYT MPUBJIEKATHCS MPEICTABUTENN
paboToaTeneid, mpernoaaBaTe MOCIeIyIOINX JUCIUILINH, 3aBeAyIOIe Kadeapamu.

OneHKa KayecTBa OCBOCHUS AUCLUIUIMHBI BKIKOYAET KaK TEKYIIUN KOHTPOJIb yCIEBAEMOCTH, TaK
Y MIPOMEXKYTOUHYIO aTTECTALIUIO.

IIpumepHBIe BONPOCHI K 3amMTe JadopaTopHoii padoTsl Nel:

1. JlaitTe onpenesneHUe CIydailHON BETUYHHBI.

2. B yewm ornmuue ciiydyailHON nmepeMeHHON OT Heclay4aiHou (nerepmuHupoBanHON)? Kakue Bu-
JIbl CITy4alHbIX ITepeMeHHbIX Bbl 3Haete? [IpuBeaute npumMepsl.

3. Ilepeuncnnure OCHOBHBIE BEPOSITHOCTHBIE XapAKTEPUCTUKU JUCKPETHBIX CIy4YailHBIX BEJIWYUH
U JTaTe UX ONpPEICICHUS.

4. Yro mpencraBiseT coO0N AMCKPETHBIN BapHanMOHHBIN psn? Kakue XxapakTepuCTUKU MOXKHO
paccuuTaTh MO JAaHHBIM BapUALIMOHHOTO JUCKPETHOTO psa’?

5. Yro takoe mona? IlosicHuTE ATOT MOKa3aTeNb IO JaHHBIM CBOETO BapUAHTA.

6. Uro Ttakoe meauana? [losicHuTe 3TOT MOKa3aTelNb MO TAHHBIM CBOETO BapUaHTA.

7. Jlnd Kakux 1esei pacCUMThIBaIOTCS MoKa3aTean pa3dopoca?

8. Urto Takoe «1oJIUroH»?

9. Yto mpezacrasisieT cOOON MHTEPBAJILHBIN BapHalMOHHBIN psin? Kakue XapaKTepuCTHKU MOX-
HO paccuMTaTh MO JaHHBIM MHTEPBAJIHLHOTO BApUAIMOHHOTO psia?

10. B xakom ciydae 1enecooOpa3eH Mmepexoa OT AUCKPETHOTO BApUAIMOHHOTO psiia K HHTEp-
BAJIIbHOMY?

11. Yro takoe nonuron? Yro takoe rucrorpamma? /Iyt Kakux 1eaeil OHU UCTIONb3YHOTCS?

12. JlaiiTe MOHATHE «CTENEHHBIE CPEAHUE». [[1s KaKuX 1eneil HCIOJIb3YIOTCS 3TH XapaKTePUCTH-
Ku?

13. JlaiiTe moHATHE MO3UITMOHHBIC (MJIM CTPYKTYPHBIC) cpeanue. [t Kakux 1esield HCTIOIb3YI0TCs
9TH XapaKTEPUCTUKN?

14. TlepeuncnuTe OCHOBHBIE XapaKTEPUCTHKHU Pa3dopoca CIIydailHbIX BETUYUH?

IIpumepHbIe BONPOCHI K 3aIUTe JIAa00PATOPHOIl padoThl Ne2:

1. ChopmynupyiiTe moHATUS (YHKIIMOHATBHON U CTOXACTUYECKON 3aBUCUMOCTEH.
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2. Kaxkast B3auMOCBsI3b CIydyallHbIX BEJIMUMH HA3bIBACTCS KOPPEIALUOHHOMN?

3. [Tepeuncnure TpeOoBaHUS K OTOOPY UCXOHBIX (DAKTOPOB JJIS1 U3YUEHUS KOPPETSALUOHHON
3aBHCHUMOCTH MEKIy HUMHU.

4. [Tosicuute TpeGoBaHME OAHOPOJHOCTH UCXOAHBIX JaHHBIX.

5. [osicuuTe, YTO MpeacTaBnseT cob60i K03 (HUIMEHT BapUaIliK U KaK OH PacCUUTHIBACTCS?

6. UYro npeacrasisieT coboit nuddepenimanbHas GyHKIS HOPMAILHOTO pacipeeacHus?

7. HasoBute 0CHOBHBIE CBOMCTBA HOPMAJIBHOI'O PACIIPEICIICHHUS.

8. HazoBuTe BapuaHThl IPOBEPKU TMIIOTE3bI O HOPMAJILHOM paclpeeIeHUH UCXOAHbBIX JaH-
HBIX.

9. [Tosicuute, KakuM 00pa3oM MpOBEpsieTCs TMIOTe3a O HOPMAJIbHOM PAcCHpeleeHUU CiIy-
YaiiHOM BEIMYUHBI HA OCHOBE KOA((HUIIMEHTOB aCUMMETPUHU U 3Kclecca?

10. [TosicauTe, KakuM 00pa3oM MPOBEPSIETCS TUIOTE3a O HOPMAJIHHOM PACIPEACIICHUH CITy-
YaiiHOM BETMYMHBI HA OCHOBE KpUTEPUS Y2 (XH-KBaIparT).

1. [TosicauTe, B UeM 3aKIIIOYaeTCs MPABMIIO «Tpex curmy»? Kakum 00pa3om ero MCIoib3yloT B
IIPaKTUYECKUX UCCIIEIOBAHMSIX ?

12. B kakmx cinydasx TpeOyercs KOPpPEKTHPOBKA MCXOAHOW HH(POPMAIIMH, MPEINOoJIaracMoi
JUIS ICII0JIB30BAaHUS B KOPPEJISILIMOHHOM aHaIu3e?

13. Kakum 06pa3oM oCyImIecTBISIIOT KOPPEKTUPOBKY UCXOAHOU MH(GOPMAIIIH, UCTIOJIB3Ys TIpa-
BUJIO «TPEX CUTM»?

14. Kakum 00pa3oM MOXHO OCYIIECTBHUTH OTCEB TPYOBIX IMOTPEIIHOCTEH METOJO0M MaKCH-
MaJIbHOI'O OTHOCUTEJIBHOTO OTKJIOHEHHUS?

15. Kakum 00pa3zoM MOXKHO OCYIIECTBUTH OTCEB TPYOBIX MOTPEIIHOCTEH C HUCIIOIb30BAHHEM
pa3Maxa Bapuanuu?

16. B dem 3akmitouaercs OCHOBHAS 3a/ladya KOPPEISIMOHHOTO aHan3a’?

17.  JAns OLEHKU KaKOH KOPPENALMOHHON 3aBUCHMOCTH HCIIOJIb3YeTCsl BEIOOpOUHBIN K03(du-
uueHT koppessinuu? KakoBsl ero cBoiictBa?

18.  Yro Takoe «mose koppensaun»? Kakum o6pazoM 0HO aHaIH3UPYyeTCs?

19. Kaxk mpoBepsieTcst 3Ha4uMOoCTh KodhpHIreHTa Koppesiun?

20.  TlosicHuTe, 4TO MpeACTaBIAET COOOW MaTPULA MAPHBIX JUHEHHBIX KOI(D(DUIIMEHTOB KOppe-
Arun?

21. JUis COBOKYIHOCTH TpeX ClydyailHbIX BenuuuH X, Y, Z MojlyueHa MaTpHlla BEIOOPOUHBIX

1 04 -07
0,4 1 0,6

ko3 pummentos koppemsunt 07 0.6 1

HBI.

Vkaxute Hanbojee TECHO CBSI3aHHbBIC napbl BCJIUYH-

22. Kaknum 006pa3om BBISBISIIOTCS MYJTbTHKOJUTMHEAPHBIE TIPU3HAKH?

23.  Yro omeHHUBAET BEIOOPOYHBIH KOAPPHUIIMEHT MHOKECTBEHHOM KOPPEAIIU?

24.  TlosicHMTE MpPaKTHUYECKOE HMCIOJIb30BAaHUE MATPUIIbl MAPHBIX JTUHEHHBIX KO3()PUIMEHTOB
KOPPEJISLHH.

Tect «MccaenoBanne KOpPpeJsiiMOHHBIX 3aBHCHMOCTEH Mexkay NpU3HakamMm» (Jadoparop-
Hasi padora Ne2)

BriOpatb npaBUIIbHBIN OTBET.

1. KoaddunmeHT koppensuun, paBHbIA HYJII0, 03HAYAET, YTO MEXAY MEPEMEHHBIMH: a) JTUHEHHAs
CBSI3b OTCYTCTBYET; 0) CyIIECTBYET JIMHEIHHAs CBSA3b; B) CUTYaIUsl HE ONpEIeIICHa.

2. Koaddumment koppensuuu, paBHBIA 1, 03Ha4aeT, yTO MEXAY MEPEMEHHBIMH: a) JIMHEHHas
CBSI3b OTCYTCTBYET; 0) CyLIECTBYET JMHEWHAs CBs3b; B) (YHKLIMOHAJIbHAS 3aBUCUMOCTb; T') CUTYallHs HE
orpesiesieHHA.

3. B kakux mpezaenax U3MEHSETCS MHOKECTBEHHbIN Koa(uuueHT koppemauuu: a) ot 0 1o 1; 6)
ot -1 10 0; B) or -1 10 1; 1) 0T 0 11O 10.
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4. B xakux npenenax u3Mensercs kodddunuent agerepmunanmu: a) ot 0 mo 1; 6) ot -1 g0 0; B) oT
-1 1o 1; ) oT 0 0 10.

5. Koadpdunment nerepMuHaniuy — 3TO: a) KBaJpaT MapHoro koddduuumeHta xoppemsuuu; 0)
KBaJpaT 4acTHOTO KO3 HUIIMEHTAa KOPPENAIUHU; B) KBaJpaT MHOXECTBEHHOTO KO3 HUIIMEeHTa KOppes-
U,

Xy—Xx*y

6. Bennunna, paccuntanHas mno opmyne r = , SIBJISIETCSI OIEHKOM: a) K03 dUIIMEeHTA

8.8,
JeTepMUHAINK; 0) MapHOro Kod(p(UIMEeHTa KOPPENIsSUH; B) YaCTHOTO KO3(PPHIMEHTa KOPPESAIHH; T)
MHOECTBEHHOTO KOd(hPHuIneHTa Koppesinm.

7. Ha mpakTuke 0 HaIMYUH MYJIbTUKOJUTMHEAPHOCTH OOBIYHO CYAAT IO KOPPEISLMOHHON MaTpu-
nie. Eciin otuH U3 311EMEHTOB KOPPEISIIIMOHHON MaTPHIIBI OOJIbIIe , TO CYMTAIOT, YTO UMEET MECTO
MYJIbTHUKOJUIMHEAPHOCTh M B YpPaBHEHHUE DPETPECCHM CJeNyeT BKIIOYaTh TOJBKO OMUH M3 (haKTOPOB.
BcraBwTe Hegocraromee 3nauenue: a) 0,3; 6) 0,5; B) 0,65; 1) 0,8; 1) 0,9; ) npyroe 3HaucHUE.

IIpumepHbIe BONPOCHI K 3alUTe JIAa00PATOPHOIl padoThl Ne3:

l. KaxoBbl OCHOBHBIE 3a/1a4il pErPECCUOHHOIO aHain3a?

2. B ueM 0coOeHHOCTh KJTacCHYECKOW MOJICIIN MTapHOH JIMHEWHOU perpeccun’?

3. B kakux cimydasx JUisi OMMCaHUs pe3yIbTaTUBHOIO MPU3HAKA 11e1eCO00pa3HO MOCTPOCHUE
MOJIEIY TTapHOM JTMHEUHOW perpeccuu?

4. [lepeuncaure TpeOOBaHUS K MCXOAHOM MH(OpMAIMM MPH MOCTPOCHUH MOJEIH IMapHOMH
JINHEITHOMN perpeccum.

5. [MosicauTe cMbIcT KO3 GUIIMEHTa PErPECCHH, HA30BUTE CIIOCOOBI €T0 OIEHUBAHUS.

6. B uem cyTh MeTonia HauMenbImx kBaaparoB (MHK)?

7. B kakux cimyuasx Bo3MOxHO ucnoisibzopanne MHK?

8. [Toscaute npeanoceuiku MHK.

9. UYro Takoe yucio crerneHeit ceo6oab?

10. Urto onpenenser ypoBeHb 3HAUUMOCTH 07

11.  Kakosa konuenmus F-kpurepus ®uimepa?

12. Kaxk onpenensiercs TabnuyHoe 3HaueHue kpurepust Oumepa? Kak onpenensercs paxtuye-
cKoe (pacueTHoe) 3HaueHue kpurepus Guiepa?

13. B ueMm cMmbICch cpeHelt ommOK anmpoKCUMAIIU ¥ KaK OHa onpeaensercs?

14.  Yto xapaKTepu3yeT 371aCTUYHOCTbH?

15. Kaxk cTpoutcs moBepuTenbHBIN HHTEPBAT KO (DHUIIMEHTOB perpeccuu?

16.  Kak paccunTsiBaeTcs IPOTrHO3HAs OLIEHKA PE3YJIbTaTUBHOIO MPU3HaKa?

17. KakoBbl OCHOBHBIE 33/]1a4 MHOKECTBEHHOT'O PETPECCUOHHOTO aHaau3a?

18. 3anumure MojAedh MHOXKECTBEHHOM IHHeWHoW perpeccuu. llosicHute, kKakum oOpa3zom
OCYILIECTBIISIETCS] HHTEPIPETALUS MOJIETH PETPECCHH.

19.  TlosicHuTe cMbIca KO3 (UIIMEHTOB PErPeCcCUH, HA30BUTE CIIOCOOBI X OIICHUBAHMUSL.

20. N3noxuTe CyIHOCTh NUCHEPCHOHHOIO aHAIM3a W PE3YIbTaThbl €ro MPEICTABICHUS B
Excel.

21. N3noxuTe pe3yabTaThl MpeICTaBIeHUs perpecCuoHHOro ananu3a B Excel.

22.  Yro Takoe 4HCIo cTeneHeil cBo6oab?

23. Urto onpenenser ypoBeHb 3HAUMMOCTH 07

24.  Kakosa konuenuus F-kpurepus ®uiepa?

25. Kaxk onpenensiercs TabauyHoe 3HaueHue kpurepust Oumepa? Kak onpenensercs paktuye-
cKoe (pacueTHoe) 3HaueHue kpurepus Gumepa?

26. Kaxk onpenensieTcss 3HAUUMOCTH (CYIIECTBEHHOCTH) KOA(DPHUIIMEHTOB perpeccun’?

27.  Kak ompenensercs Tabnuynoe 3HaueHue kputepusi Cteiofnenta? Kak onpenensiercs dak-

THYecKoe (pacueTHoe) 3HadeHue kputepusi CTbrofeHTa?
12
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28.  Ilepeuncinre U MOSICHUTE KPUTEPUH, IO KOTOPHIM CPAaBHUBAIOTCSI PErPECCUOHHBIE MOJIE-
JIY, OTIMCBIBAIOIINE OJIMH U TOT K€ PE3YJIbTATUBHBIN MPU3HAK.

29. HasoBute TpyaHOCTH IIpU TOCTPOECHUN YPABHEHUS MHOKECTBEHHOM JIMHEWHON PETPECCUMN.

30. N3n0xuTe CYyIIHOCTD SIBIICHUS MYJIbTKOJJIMHEAPHOCTH.

31.  Ha3oBuTe OCHOBHBIC HAIPaBICHHS PEUICHUs MPOOJIIEMBbl MYJIbTUKOJIMHEPHOCTH MpPU3HA-
KOB B pPErPECCUOHHOM YPABHEHUMU.

32.  Kakum 00pa3oM CTPOUTCS MPOrHO3 IO YPaBHEHUIO perpeccuu?

33. Kakum 00pa3om cTpouTCst JOBEPUTEIbHBIN HHTEPBAJ OLICHKH MTPOTHO3a 110 YPABHEHUIO pe-
rpeccun?

IIpumepHbIe BONPOCHI K 3alUTe JIa00PATOPHOIl padoThl Ned:

1 [latiTe moHsiTHe anekBaTHOU Mojenu perpeccun. [Ipusenure mpumep. [losicaute rpadudecky.

2. laifTe moHsATHE TOUYHOU Mozenu perpeccuu. [IpuBenure npumep. [losicaure rpaduyecku.

3. Ilosicuute, KakuM 00pa3oM, aIeKBaTHOCTh U TOYHOCTb MOJIENIU PETPECCUU 3aBUCST OT perpec-
CHOHHBIX OCTAaTKOB.

4. ITosicuuTe CYIIHOCTH yclioBHil ["aycca-MapkoBa.

5. IlosicHUTE CMBICIT TOHATUH TOMOCKEIACTUYHOCTh U TE€TEPOCKETACTUYHOCTD.

6. IlosicHuTE MOCIEACTBUS TETEPOCKETACTUIHOCTH.

7. IlosicHuTe, YTO O3HAYAET HATMYUE aBTOKOPPEISLUUA OCTATKOB ypaBHEHHUs perpeccur. KakoBbl
MTOCJIEICTBUS HAIMYHUSI 3TOTO SIBJICHHUS.

8. Kakumu cBoiicTBamMu 0071a1a10T OLEHKU KOA(PQPHUIIMEHTOB YPaBHEHUS PErPecCUH, PacCUUTaH-
Hble o MHK?

9. Ilepeuncnute ycioBus, Kotopble momumo mnpeanocsiok MHK (ycrmosuii I'aycca-Mapkosa)
MPEANOIAratoTCs MPU NOCTPOEHUH KIIACCUYECKUX PETPECCUOHHBIX MOJIEIIEH.

10. Kak npoBeputs Bbinosnnenue 1-it npeanocsuiku MHK M (¢g;) = 0?

o 2 .
11. Kak mposeputs BoinonHeHue 2-i npeanocskuiku MHK D(e) = 0~ nns Beex 17
12. Kak npoBeputh Bbinoanenue 3-i npeanocbuiky MHK - 3HaueHus £, . HE3aBUCHMBI MEXY CO-

60i?

13. Kak nposeputs Beinonnenue 4-i npeanoceiku MHK - o, = COV(&‘[ » X, ) =07?

14. KakuM 006pa3oM MpoBepsieTCs CIIy4ailHOCTh OCTATKOB YPaBHEHHUSI pErpeccun’?

15. Kakum o0Opa3oM mpoBepsieTcss HOPMaJIbHOCTh PAclpeieieHuss OCTaTKOB YpaBHEHHs perpec-
cumn?

16. Kakum 00pa3oM MOXKHO M3Yy4YUTh BIUSHUE KAaYECTBEHHBIX MEPEMEHHBIX Ha Pe3yJIbTaTUBHBIN
MPU3HAK B PErPECCUOHHON MOAETN?

17. Naiite moHsTHE «PUKTHUBHAS IEPEMEHHAS.

18. Kakoii 3¢ ekt Oyner AOCTUTHYT BKIIOYCHHEM (PUKTUBHBIX IMEPEMEHHBIX B PETPECCHOHHYIO
MOJI€JIb — MHOKECTBEHHYIO PErpeccuio?

19. Kakum 06pa3om cocTaBisieTcsi BRBIOOPKA JJIsi TOCTPOSHUSI MHOYKECTBEHHOM JTMHEHHOM perpec-
CHUH C BKJIFOUeHHEM (DPUKTHUBHBIX MEPEMEHHBIX? DTO BpeMEHHAas WK MPOCTPAHCTBEHHAS BRIOOPKA?

20. Kakum 006pa3om paccUUTHIBAIOTCA KOA(DPUITMEHTH ypaBHEHUS perpeccui ¢ (PUKTUBHBIMU TIe-
peMeHHBIMU?

21. Kakum 006pa3om OCYIIECTBIISIETCS TPOTHO3UPOBAHUE PE3YIHbTATUBHOTO MPU3HAKA O YpaBHE-
HUIO perpeccuu ¢ (PUKTUBHBIMU TIEPEMEHHBIMU?

IIpumepHbie Bonmpochl Mo TeMe «OCHOBBI perpecCHOHHOro aHaamnsa. HenuHeiiHasi perpec-
CHUS»:
1. Ha xakue 1Ba Kiacca Jenarcs HelMHEWHbIE ypaBHEHUs perpeccuu. [IpuBeaure npumepsl.
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2. Kakum 00pa3oM MpOBOAUTCS JHMHEAPU3ALNS YPABHEHUS PETPECCHH HEIMHEHHOTO MO TepeMeH-
HOM?

3. Kakum 00pa3oM MpoBOAWTCS JUHEApHU3ALMs YPABHEHUS! PErPECCUU HEIMHEHHOro 10 OIIeHUBA-
€MBbIM TapameTpam?

4. JlaiiTe NOHATHE KOPPEIALUU HEIMHENHONW PETPECCHH.

5. Uto Takoe MHIEKC KOppEsamnu?

6. Jlis1 4ero ncrosib3yercss MUHAEKC 1eTepMUHALNN?

7. B yem 3akiiroyaeTcs mporeaypa NpOBEPKUA CTATUCTUYECKONW 3HAUUMOCTH YPaBHEHUSI pETPECCUU
¢ noMo1pto kpurepust dGumepa?

[IpumepHbIie Bonpocskl o TeMe «MoelMpoBaHie BpeMEHHbIX PSII0B»:

l. HazoBuTe 0CHOBHBIE KOHIEIIMH U MTPEANOCHUIKY MOJEIUPOBAHUS BPEMEHHBIX PSIIOB.

2. 2.KakoBa poib CTaTHCTUYECKOTO MPOTHO3UPOBAHUS B MPUHATHH HAYYHO-OOOCHOBAHHBIX
YIPABICHUYECKUX PEIICHU.

3. 3.IlpuBenurte npuMepsl 3a1a4 IPOTHO3UPOBAHNUS IIPOLIECCOB.

4. 4 Kakue Bbl 3Ha€TE BUJIbI BDEMEHHBIX PSAJIOB?

5. 5.Ilepeuncnure TpeOGoBaHU, MPEAbIBISEMbIE K BPEMEHHBIM psaM MpPHU MPOrHO3UPOBaA-
HUU.

6. 6.J1aTb OHATHE KOMIIOHEHTHI BPEMEHHOT'O PAJIa.

7. [lepeuncnut sTanbl NEPBUYHOTO aHAJIN3a KOMIIOHEHTHOTO COCTaBa BPEMEHHOTO psija.

8. [losicHuTe, B 4eM COCTOST XapaKTEpHbIE OTJIMUUS BPEMEHHBIX PSAAOB OT NPOCTPAHCTBEH-
HBIX BBIOOPOK?

9. OOBscHUTE HAa3HAYCHUE CKOJIB3SIIUX CPEIHUX. BiMsHME KaKuX KOMIIOHEHT BPEMEHHOTO
psiZia yCTpaHsAeTCs C UX OMOIIbIO?

10.  TlosicHuTe, KOT/AA 11€TECOO0PA3HO UCIIONB30BAaTh MPOCThHIE CKOJB3AIINE CPEHUE, a I Ka-
KHX BPEMEHHBIX PSAOB MPEINOUYTUTEIbHEE TPUMEHEHNE B3BEIICHHBIX.

11.  JlaTh mOHSTHE aITUTUBHBIX, MYJIbTUIUIMKATUBHBIX, CMEILIAHHBIX MOJIEJIEH BPEMEHHBIX psi-
TIOB.

12.  Kakum obOpa3oMm ompezaemsieTcss XapakTep CE30HHOCTH (aJJUTUBHBIA WM MYJIbTHILTUKA-
TUBHBIN) Ha OCHOBE Tpa)UueCKOro aHanu3a TaHHbBIX ?

13. Urto nmpencTaBisioT co00i TpeHI0Bas, CE30HHAsS, [IMKIMYECKasi U cydaiiHas KOMIIOHEHTHI,
B YEM UX OTINYHE?

14. Uro npeacrasisier co00# aqIuTHBHAS MO BpeMEHHOTO psiaa?

15. .B 4em oTnmume ce30HHONM KOMIIOHEHTHI OT UKIHYeckoi? UTto y HuX 001iero?

16.  Yro mpencrasinsieT co00i MyIbTHILTUKATHBHAS MOJIEJIb BPEMEHHOTO psiia?

17. Kaxkue BbI 3HaeTE METOBI MPOBEPKHU TMIIOTE3BI O CYIIIECTBOBAHUU TEHACHIIUN?

18.  Ha3zoBuTe MeTOABI, UCIIONB3yEMBIE NIPHU CTIAKUBAHUY BPEMEHHBIX PSJI0B.

19. Kak MOXHO BOCCTaHOBUTH HEJOCTAIOIINE YPOBHH BPEMEHHOTO psifa’?

20.  Kakue Bbl 3HaeTe KJI1acChl MOJENIEH KPUBBIX pOCTa (TPEHIOBBIX MOJEINIEH)?

21. Kak MOHO OLIEHUTH TapaMeTphbl TOJTMHOMOB?

22.  Kakue Bbl 3Ha€TE€ XapaKTEPUCTUKH TOUHOCTH MOAEIEH?

23. Kak mpoBoauTh aHanu3 ciaydyallHONH KOMITOHEHTHI JUIsl TIPOBEPKH aeKBATHOCTH BBIOpaH-
HBIX MOJIEJIEN pealbHOMY Ipoueccy?

24. Kak npoBepuTh Hamuuue aBTOKOPPEIAIIMU B OCTaTKax?

25.  Kakue TpeOoBaHMS MPEABIBISAIOTCS K BPEMEHHBIM psiiaM KaK K MCXOIHOH MH(pOpManuu
MIpY MPOTHO3UPOBAHUU?

26.  Yto Takoe NOBEPUTEIbHBIM HHTEPBAJ IPOrHO3a?
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OneHouHBIE CpelICTBA AJIs IPOMEKYTOUHOM aTTeCTalUu:
IIpumepHbIe 3a1aHuA pacuyeTHO-TpaduIecKoil padoThI:

3ananue 1

Jlnst kakmoro BapuaHTa MPECTaBICHBI BHIOOPOYHBIC 3HAYEHUS CIIY9aiiHOW BeTMYUHBI X (BBIOOD-
Ka o0beMoM n=45). X - 3TO pe3yabTaThl perucTpaluy 3HaUCHUH 3aTyXaHusl CUrHaja X; Ha yactore 1000
I'm koMMyTHpYyeMoro kaHaia TeJeOHHON ceTH. DTH 3HaUYeHUs, U3MEPEHHBIC B 1B, B BH/Ie BApUAIIMOHHO-
ro psifa TMPEACTaBIICHbI B TaONWIlE MCXOMHBIX AaHHBIX. HeoOX0AMMO MOCTPOUTH BApPUAIIMOHHBIN PSI,
MPEJICTaBUTh €T0 rpaduuecKu, MPOaHaIN3UPOBATh U PACCUUTATh XapaKTEPUCTUKH.

Heo6xoaumo:

1. BeraucauThs BEIOOPOYHOE CPETHEE 11O TIEPBHIM 25 3HAYCHUSIM, BEIYUCINUTD BHIOOPOYHOE CpeaHEe
1o BceMy 00beMy BBIOOpKH. CpaBHHTS.

2. BeuncauTh BHIOOPOYHYIO JHUCIIEPCHUIO TIO TEPBBIM 25 3HAYEHUSM, BBIYMCIHTH BBHIOOPOUYHYIO
THCTIEPCHUIO TI0 BceMy 00beMy BBIOOPKH. CpaBHUTS.

3. PaccuuTare MOy ¥ MeIMaHy BapHaIllmOHHOTO psna (n=45).

4. Tlonmy4nuTh MHTEPBAIHHBIA BapUALMOHHBINA PSAI 1O BCEMY OOBEMY BBIOOPKH, pa3lIeiHB BBIOO-
pOYHBIEC 3HAUEHUS HA 5 UHTEPBAJIOB.

5. Iloctpouts rucrorpammy. Crnenarb BBIBO.

6. Paccunutath BbIOOpOYHOE cpefHee, BEIOOPOUHYIO AUCIIEPCUIO0 MHTEPBAIbHOTO BapHAILIMOHHOTO
psila, MOJly U MEIMaHYy.

7. PaccuntaTth K03 dumeHT Bapuanuu, KodhOUIHMEHTH aCHMMETPUHN U IKCIIECca U CAENATh BbI-
BOJ[ O XapakTepe paclpeesIeHus CllydaiiHou BelnunHbl X. [10sCHUTB pe3ymbTar.

8. [IpoBepuTh, BKIIOYAET JIM BHIOOpPKA aHOMAJIbHBIE 3HaU€HUs (IO MpPaBUIIYy «Tpex curm»). Cre-
JaTh BBIBOA 1O 1.7 1 8.

3ananue 2

[IpencraBiena BeIOOpKa, BKIIOYAIOLIas PE3yJbTATUBHBIM MPU3HAK Y U HECKOJIBKO (PaKTOPHBIX
IIPU3HAKOB, BIMSIOIIUX HA HETO.

TpeOyercs:

A. WM3y4uTh OCHOBBI KOPPEISAILMOHHOTO aHadu3a (MOCTPOUTH IOJI KOPPESAILUH, MOTYyIUTh KOp-
PENSMOHHYIO MATPUIlY; TPOAHATM3UPOBATh KOPPEISLIMOHHYIO MAaTPUILy U CAENAaTh BBIBOJ O BO3MOXKHO-
CTH MOCTPOEHUS perpeccuu (yKazaTb KOHKPETHBINH BUJ MOJEIIN).

b. 3y4uTh OCHOBBI PETPECCHOHHOTO aHaM3a (TMOJYyYUTh JTUHEHHOE YPaBHEHHE MHOXECTBEHHON
perpeccum, BEIOpaB B KaueCcTBE 3aBUCHMOI MMEPEeMEHHON — Y, B KaUueCTBE HE3aBUCHMBIX MMEPEMEHHBIX X,
COOTBETCTBYIOIIME BAPUAHTY (B ONpEIECICHUN YPABHEHMsI ONUPATHhCS Ha Pe3yibTaThl M.A); ONpeneiauTh
KO3 PHUIHUEHT MHOXKECTBEHHON KOPPENALUU U KOOPPHUIUEHT ASTEPMUHAIIMU TTOJyY€HHONH MOJIENH; TPO-
BEPUTH 3HAYMMOCTh ITOCTPOECHHON MOJIECNIH, UCTIOIB3Yys YpoBeHb 3HaunMocTu o = 0,05; eciu Mozenb 3Ha-
YUMa, JaTh OLEHKY KO3 (UIIMEHTOB MHOXXECTBEHHOW perpeccuu Ha ocHOBe /-kputepust CTbIOJIEHTa; TIe-
pecunTaTh ypaBHEHHE MHOKECTBEHHOH PEerpeccui, HUCIOJNIb3ys TOJNBKO 3HAUMMBbIE (DaKTOPbI; IPOBEPUTH
a/IeKBaTHOCTh IOJIYYEHHOM pPErpecCMOHHOM MOJIENH; BBIIOJIHUTH IIPOTHO3MPOBAHUE B COOTBETCTBUM C
BAPUAHTOM 33JIaHUS.

IIpumepHbIe TECThI 0 AMCHUILIHHE «MeToabl aHATHU32 JAHHBIX)
1.5t KaKoi U3 CIeayoNNX KAl U3MEPEHUN TPUBEACH NMPABWIbHBIN TpuMep?
| MHTepBasipHas 1MIKajla — HOMepa J0MOB Ha yJIUIaXx.
2 lIkana oTHOIIEHUH — TeMIiepaTypa B rpajaycax Llenbcus.
3 HomuHanpHas — BpeMsl pelieHns 3aJa4i CTYyJEHTOM.
4 TlopsimkoBast — CTYyIEHTBI PEIIWIN, 9TO Tipodeccop X camblid CTporuid, podeccop Y BTOPOit
[OCJI€ HETOo, U T.A.
2. I'eHepanbHasi COBOKYITHOCTB - 3TO:
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1 Bce 001IECTBO;
2 u3ydaemasi condaibHas Tpymna;
3 MHOECTBO BCeX 00BEKTOB, KOTOPBbIE UMEIOT KauecTBa, CBOWCTBA, NHTEPECYIOIINE HUCCIIeI0Ba-
TeJs;
4 u3zydaemblii COLIUAIbHBIA HHCTUTYT.
3. Uem OGosiee 0IHOPO/IHA T€HEPATIbHASL COBOKYITHOCTD, TEM. ..
1 GonpIie BeTMUKMHA BO3MOXKHOW OIIMOKU BBIOOPKH;
2 MEHbIIIE BeJINYMHA BO3MOKHOM OMIMOKH BHIOOPKHU;
3 ommOka BEIOOPKM HE 3aBUCHUT OT OJHOPOJAHOCTH T€HEPATbHON COBOKYITHOCTH;
4 GonpINii 00beM BBIOOPKH MTOTPEOYETCS HCCIIETOBATEINIO.
4. IlonsTHE «PENPE3CHTATUBHOCTHY O3HAYAET:
1 cBOIiCTBO BEIOOPKH BOCHPOHM3BOJUTH CTPYKTYPY T€HEPAIIbHONW COBOKYITHOCTH;
2 cBOMCTBO 0OBEKTA BOCTIPOU3BOINUTH CUTYAITUIO HCCIIEIOBAHUS;
3 CBOMCTBO IreHepaIbHOM COBOKYITHOCTH BOCIIPOU3BOAUTH CTPYKTYPY OOBEKTa;
4 cBOMCTBO 3a/1a4 HCCIEeI0BaHUS BOCIIPOU3BOIUTH €r0 LEb.
5. IlocTpoenue ciayyaltHo# BEIOOPKH OCHOBBIBAETCS:
1 Ha BO3MOKHOCTSIX U JKEIaHUU UCCIIEIOBATEIIS;
2 Ha y4eTe ciydyailHbIX (PaKTOpPOB, BIUSIOUINX HA COCTOSIHUE O0BEKTA;
3 Ha BEpOSATHOCTHBIX METO/IaX 0TOOpa PECIIOH/ICHTOB;
4 Ha SKCTIEPTHBIX METOaX 0TOOPa PECHOHACHTOB.
6. LleHTpanbHyI0 TEHAECHIUIO XapaKTEPU3YIOT TAKUE BEIIMUUHBI, KaK:
1 cpenHeKBaipaTUUHOE OTKJIOHEHHE;
2 MeJIMaHa;
3 pa3max;
4 pazMep BBIOOPOYHON COBOKYITHOCTH.
7. BenuunHa aucnepcuu (CpeIHEKBAAPaTUYECKOTO OTKIIOHEHHSI) TOKA3bIBACT:
1 yncnoBoe 3HaYEHUE CpeIHEN BETMUMHBI IEPEMEHHOI;
2 cuity CBSI3M MEXY IByMs U OoJiee epeMEeHHBIMH;
3 HampaBiieHHE CBS3M MEXKAY U 00jiee IepEeMEHHBIMU;
4 crenenp pazdpoca Bcex 3a(MKCUPOBAHHBIX 3HAYCHUN TIEPEMEHHON BOKPYT CPEIHETO.
8. CBs13p MEXIy ABYMs IEPEMEHHBIMU MPOSIBIIAETCS B!
1 ycroiumBOCTH (HEM3MEHHOCTH) 3HAYCHHWU OJIHOW TEPEeMEHHON NMpU M3MEHCHHH 3HAYCHHMA
JIpYTo¥;
2 BO3JIEHCTBUU HA XapaKTep OTBETA MOPSJIKA, B KOTOPOM BOMPOCH! pa3MeIleHbl B BOPOCHHKE;
3 U3MEHEHUHU 3HAYEHUN OJTHOM TIEpEMEHHON Npyu U3MEHEHUU 3HAUEHUN JPYTrod MepeMEeHHOI;
4 HanTM4YUU OJJUMHAKOBOTO BEpOAILHOTO BBHIPAKEHUS.
9. Koppensiius MoxeT ObITh:
1 mOJOXUTENBHOM U OTPULIATENIBHOM;
2 JTMHEWHON U HEJIMHEHHOM;
3 mapHO# U MHO>KECTBEHHOM;
4 Bce epeyuncIeHHOE BEPHO.
10. HyneBas rumote3a — 3710:
1 runoresa 0 paBEHCTBE MapamMeTpa FreHEPATbHON COBOKYITHOCTH 3apaHee 3aJaHHOMY 3HaUYEHUIO
2 runore3a 00 OTCYTCTBUH pa3iInyuii;
3 runotes3a 0 HATUYUU Pa3TuIni;
4 runoresa, anbTepHATUBHAS TOM, KOTOPYIO MBI XOTUM IIPOBEPUTb.
11. p-ypoBensb — 3T0:
1 paccuMTaHHas B XOJ€ CTATUCTUYECKOI'O TECTa BEPOSTHOCTh OMMOOYHOIO OTKIOHEHUS HYyJe-
BOM THIIOTE3HI;
2 MOpOTOBBIM YPOBEHb CTATUCTUIECKON 3HAYUMOCTH (TIOMyIIIpHbIMHE sBIsIFOTCS 10 %, 5 %,
1 %, n 0,1 %).
3 BEpOSATHOCTH OMIMOOYHOTO HEOTKIIOHEHHUS HYJIEBOM I'MITOTE3HI;
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4 BEepOSATHOCTb MPUHATHUS HYJIEBOU THIIOTE3BL;
12. CtaTucTUYECKHUI KPUTEPUH — ITO:

1 MeToz cpaBHEHUS BHIOOPOYHON COBOKYITHOCTH C TEOPETHUECKUM paclpeieieHueM;

2 KpUTepui, 10 KOTOPOMY NMPUHUMAETCS PELICHHE O PAaBEHCTBE MJIM HEPABEHCTBE CPEIHUX 3HA-

YEeHHI B IBYX BBIOOpKaAX;
3 pemiaroiiee IpaBuiIo, MO KOTOPOMY Ha OCHOBE PE3yJIbTaTOB HAOIIOACHUN TPUHUMAETCS pele-
HUE B 33/1aue MPOBEPKH CTATUCTHUECKUX TUIIOTE3;

4 npaBuIIo, MO KOTOPOMY ONPEENSIeTCs 3aBUCUMOCTb UM HE3aBUCUMOCTh JIBYX BBIOOPOK.
13. TlapameTpuueckue CTaTUCTUYECKHE KPUTEPHUU:

| mpeamnonaraloT He3aBUCUMOCTh BBIOOPOK;

2 MpOBEPAIOT, YTO BBIYUCIIIEMOE BHIOOPOYHOE 3HAUEHHE PABHO ONPEACICHHOMY IapaMeTpy;

3 IpOBEPSAIOT HATTMYUE PA3INIUN MEKAY BIOOPKAMU;

4 TIpennonararoT, 4TO BUJ pacrpeaesieH s WK GyHKINS pacupeaeeHns BBIOOPKH HaM 3a/1aHbl.
14. Kakoii u3 nepeuncieHHbIX HUKE METOI0B aHAIM3a HE SIBJIAETCS CTATUCTUYECKUM METOJIOM aHaJH-
3a B3aMMOCBS3H NPU3HAKOB?

1 KoppensiuuoHHbIH.

2 PerpeccroHHBIM.

3 KoHTeHT-aHanu3.

4 ®akTOpHBIN.
15. UTo u3 nepeyrciIeHHOro SBISETCS LEIbI0 KIIACTEPHOrO aHaiIu3a?

1 Onpenenenue B3aNMOCBsI3el MEK/Ty TEPEMEHHBIMHU.

2 CokpalieHue 4uciia IepEMEHHBIX X IS ONMCAHUS JaHHBIX.

3 Knaccugukaryst MHOTOMEPHBIX JTAHHBIX HAOJII0ICHHH.

4 Tlouck 3aBUCUMOCTEH B HKCIIEPUMEHTAIbHBIX JaHHBIX.

HpnMeprle BOIIPOCHI K 3K3aMEHY M0 TUCHUIIJINHE ((MCTO[IBI AHAJIHU3Aa JAaHHBIX»

1. AmnHanu3 JaHHBIX ¥ €r0 OCHOBHBIC ATamnbl. Llenn u 3amaun ananusa.

2. COop 1 OATOTOBKA JTAHHBIX.

3. [IpenBaputenbHas 0O6paboTka pe3yabTaTOB YKCIIEPUMEHTA.

4. JIMCKpeTHBIN BapualMOHHBIN PSJ U €70 XapaKTEPUCTUKHU.

5. KoppensuronHslii aHanu3: OCHOBHbIEC MOHATUA. KOppensaiMoHHbIN aHallu3 U €ro UCIOJb-
30BaHMUE B aHAIM3E JaHHBIX.

6. Koppensuronnsiii ananus. TpeboBanus Kk oTO0py hakTOpoB I pacuera KodhGHUIIMEHTOB
KOPPEJISILH.

7. [IpoBepka runoTe3 0 HOPMaIBLHOM PaCHpECIECHUN TPU3HAKOB.

8. HccnenoBanue TUHEHHOM 3aBUCUMOCTH Y OT €IWHCTBEHHOM OOBACHSIOMIEH NMEpeMEHHOMN

X: mapHbIi TUHEWHBIH Kodhdumuent koppemnsiuu. [lone koppensuuu. [IpoBepka rumore3 o HaTUIUH
JIMHEWHOHN KOPPEISLIUOHHOM CBS3H.

9. Pacuer mapuoro nuneiHOoro K03 duiuenta koppensauu. [ToctpoeHne KoppeasiuoHHON
MaTpHIbl. AHATU3 KOPPEISIIIMOHHON MaTPHUIlbl. MyJIbTHKOJUTHHEAPHOCTh U CIIOCOOKI €€ YCTpaHEHUS!.

10. CraTucTuueckoe oOIleHHBaHUE MapamMeTpoB. CTaTUCTUYECKHME OLUEHKM W HUX OCHOBHBIC
CBOMCTBA: COCTOSTEILHOCTh, HECMEIICHHOCTb, 3(P(EKTUBHOCTD.

1. PerpeccroHHBIN aHaIU3: OCHOBHBIE MOHATHS. PerpecCMOHHBIN aHAIU3 U €ro MCIO0JIb30Ba-
HUE B aHAJIM3€ IaHHBIX.

12. Perpeccuonnsiii ananus. TpeGoBaHus K 0TOOpPY MPU3HAKOB ISl TTOCTPOSHUS MOJICTH pe-
rpeccuu.

13. Meton nHanmenbimux kBaaparoB (MHK). I[Ipeanocsimkn MHK.

14. [TocTpoenue u ucciaenoBaHUe MOJEIU MapHOUM JTMHEHON perpeccun. MHTepnperamnus Mo-

JIeJIY IAPHOM JIMHEHHOU PErpecCuu.
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15. Pacuer u unTepnperanus Ko3dduuueHTa Koppesuu A MapHOH JTMHEHHON perpeccuu.
Koaddumment gerepmMuHainm 1 ero XxapakTepUCTHKA.

16.  JlucriepCMOHHBIN aHAINU3: CYIIHOCTh U METOAMKA IPOBEACHHUS.

17. F- Tect Ha 3HAUMMOCThH ypaBHEHHS perpeccur. Vcnonb3oBaHue t-CTAaTUCTUKU JJIs1 OLICHKH
3HAYUMOCTH KOA(P(UIIMEHTOB ypaBHEeHUS perpeccun. OlleHKa TOYUHOCTH YPaBHEHUS PETPECCUM.

18. Henuneitnpie perpeccuu U ux xapakrepuctuka. OCHOBHBIE MTOAXO0IbI K TOCTPOCHUIO MOJE-
JIA HEJIMHENHON PErPECCUM.

19. MHO€eCTBEHHBIN PErpeCcCUOHHbIN aHaIN3. OCHOBHBIEC MMOHATHS.

20. ITocTpoenue u uccnenoBaHNuE MOIEIN MHOXKECTBEHHOM JIMHEUHONU PETPECCHH.

21. OT60p pakTOPHBIX MPU3HAKOB MIPH MTOCTPOSHUH MHOXXECTBEHHON perpeccun. MyabTHKOJI-
JIMHEAPHOCTh. TPYIHOCTU MOCTPOEHUSI MOACIIA MHOKECTBEHHON PErpeccui.

22. [Ipennockuiku MeTOAa HAWMEHBIIMX KBaJIpaTOB. ['omockenacTH4YHOCT, W TeTepo-
CKEIaCTUYHOCTh OcTaTKOB. OOHapyXeHUE reTepOCKEeJaCTUYHOCTH.

23. ABTOKOpPEISIIUS OCTATKOB YPaBHEHHS perpeccuu. Ee mpuuuHbl 1 0OHApyKEHHE.

24. JInHelHbIE PErpecCCHOHHBIE MOJENN C NIEPEMEHHON CTPYKTYpOWl. BBeleHHEe «MaHEKEHOBY
(GUKTHBHBIX TTEPEMEHHBIX) B TUHEHHYIO MOJICIIb PETPECCHH.

25. [lonsarue BpemeHHoro psina. TpeboBaHus, MpeabsBIsIEMble K UCXOJHONH MH(GOPMAIMH IS
ITOCTPOEHHUSI MOJEIN BPEMEHHOTO PAJIa.

26. O060061IeHHas MOIeTTh TUHAMUYECKOTO Psa.

27. MoaenupoBaHie TEHACHIUH BPEMEHHOrO psna. OCHOBHBIE THUIIBI TPEHAOB M MX PacCIo-
3HaBaHUE.

28. BrisiBiieHHE C€30HHOM KOMIIOHEHTHI BO BpeMEHHOM psifie. Ce30HHask KOPPEKTUPOBKA.

29.  Psang ®ypbe u ero NpUMEHEHHUE B OLIEHKE JUHAMHUYECKOTO Psa.

30. ABTOKOppEISIIUS YPOBHEW psiia TUHAMHUKU U CBSI3aHHBIC ¢ HEHl (dakTopbl. OOHapyXeHHE
ABTOKOPPEISALUU. YUYET aBTOKOPPEISALUU TPU MOJICTUPOBAHUY TUHAMUYECKUX PSAJIOB.

31. MHoromepHbIi aHanu3 naHHbIX. Llenn u 3amaun aHanusza. MeTog MHOTOMEPHOW CpEeHEN:
MMOCTAaHOBKA 33/1a4M U aJITOPUTM peau3aiiu.

32. OnHoaKTOPHBIN TUCTIEPCUOHHBIN aHAIIN3: TTOCTAHOBKA 3aJ1a4M M aJITOPUTM pPealh3alliu.

33. Knacrepnsrit ananus. [locranoBka 3aauu.

34. Knacrepnsiit ananus. [lonrotoBka maHHbBIX 715 KIacCTEPU3ALUU.

35. Meroasl kinactepHOro anamusa. I'padudeckoe MpelCTaBICHHE Pe3yIbTAaTOB KiacTepu3a-
LAH.

36. ®daxTopHsblif ananus. Llenu u 3agaun ¢paxkTopHOoro ananusza. OCHOBHBIC TIOHATHSL.

37. ®dakropHsbiii ananus. [loctanoBka 3agaun. JIuneliHas Mozenb GaKTOPHOTO aHAIK3A.

38. @DakTOpHBIA aHanu3. AJITOPUTMBI pelIeHus 3aaa4d (aKTOPHOro aHaau3a. MeToJ TIaBHBIX
KOMIIOHEHT.

39. TexHom0oruM aHanu3a JaHHbIX.

40. [IporpammHbIe cpeacTBa aHAIM3a TAHHBIX.

B ¢unuane ucnonpdyercs cucrtemMa ¢ TPaauIMOHHON IIKAIOH OIEHOK — "oTinyHO", "Xoporo",
"yI0BIETBOPUTEIBRHO", "HEYIOBIETBOPUTEILHO", "3aureHO", "He 3auTeHO" (masiee - mATHOAIbHAS CH-
2 2 2
cTemMa).

®dopmMa NpOMEKYTOYHON aTTECTALUU 110 HACTOSIIEH JUCLHHUIIIINHE — IK3aMeH.

HpI/IMeHHeMBIe KpI/ITepI/II/I OLICHHUBAHUA 110 AUCIHUIIJIIMHAM (B COOTBCTCTBHUHU C I/IHCprKTI/IBHBIM
nucbMoM HIY MOBU ot 14 mas 2012 rona Ne 11-23):
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Onenka Kpurepun onieHKH pe3ynbTaToB
10 TUCLH- 00y4eHHs 10 JUCLUIUINHE
IJIVHE

«OoTIM4HO»/ | BeicTaBisercs oOyuatomemMycs, oOHapyKUBLIEMY BCECTOPOHHEE, CUCTEMAaTHYECKOe U

«3a4TEHO ri1y0OKO€ 3HaHUE MaTePUAIOB U3yYEHHOM TUCIMIUIMHBI, yMEHUE CBOOOIHO BBITOIHSATD

(oTnm4HO)»/ | 3a7aHuUs, IPEAYCMOTPEHHBIE IPOrPAMMOi, YCBOUBIIMI OCHOBHYIO M 3HAaKOMBIH € J10-

«3a4TEHO» NOJTHUTEIBHOM JTUTEpaTypoil, peKOMEHIOBaHHOM paboueil mporpaMMol AUCHUTUINHBL;
IPOSIBUBIIEMY TBOPUYECKUE CIIOCOOHOCTH B OHUMAaHHUM, U3JI0KEHUH U UCIIOJIb30BaHUU
MaTepHajOB W3Y4YEHHOW IMCUMUIUIMHBIL, OE3YNpPEeYHO OTBETHBILEMY HE TOJILKO Ha BO-
npockl Ouiera, HO U Ha JIONOJIHUTENIbHBIE BOIIPOCHI B paMKax paOouell mporpaMmsl
JUCLUIUIMHBL, IPaBUIIBLHO BBIIOJIHMBIIEMY IIPAKTHYECKOE 3aiaHue. OLeHKa Mo AUCLu-
IUIMHE BBICTABIISIOTCS 00Y4aOLIEMYCs C yUETOM PE3y/IbTaTOB TEKYLIETO KOHTPOJIS.
Komnerennun, 3akpernyiéHHble 3a AUCUUIUIMHON, chOpMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBIN.

«Xopouoy/ BrictraBnsercs oOyyaromemycs, OOHapyXHBIIEMY MOJHOE 3HAHWE MaTepuaia U3yueH-

«3a4TEHO HOW JAMCLHIIIMHBI, YCIECIIHO BBIMOIHAIONIEMY IIPEAYCMOTPEHHBIC 3aaHHs, YCBOUBIIC-

(xopor10)»/ My OCHOBHYIO JIUTEpaTypy, PEKOMEHJOBAaHHYIO paboyeil MmporpaMMoi AUCHUILUINHBL;

«3a4TEHOY IIOKA3aBIIEMY CHCTEMAaTHYECKUM XapaKTep 3HAaHWUU IO ITUCUUIUIMHE, OTBETUBIIEMY Ha
BCE BOINPOCHI OmiieTa, MPAaBMIIBHO BBIMOJHUBIIMN MPAKTUYECKOE 3aJaHHue, HO JOIY-
CTMBILUI IIPU 3TOM HENPUHLUUIHAIbHBIE OMNOKH. OLleHKa 110 AUCLUIUINHE BbICTABIIS-
IOTCS1 00y4JaroIeMycs ¢ y4€TOM pe3yJIbTaTOB TEKYIIET0 KOHTPOJIS.
Komnerennuu, 3akperi€HHble 3a AUCHUILUIMHON, COPMHUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«ynoBIETBO- | BricTaBisiercs oOydaromemycsi, OOHapyKHUBLIEMY 3HAHME MaTepuana U3yuyeHHOH Tuc-

PUTEIBHOY/ [UIUTMHBI B 00beMe, HEOOXOJMMOM TSl TajbHeiIeld yaeObl U MPeACTOsIIeH paboTh

«3a4TEHO 10 MpOo(ecCuH, CHPABISIIOMEMYCSl C BBIITOJHEHUEM 33aJaHUH, 3HAKOMOMY C OCHOBHOM

(YmoBieTBo- | IUTEpaTypoi, peKOMEHJ0BaHHOW paboueil mporpaMMoil AUCIUIUINHBL; TOMYCTUBIIEMY

PUTENIBHO)»/ | MOTPELIHOCTh B OTBETE Ha TEOPETHUECKUE BOIPOCH! M/WIIM MPHU BBINOJHEHUU MPAKTHU-

«3a4TEHO» YeCKHX 3aJjaHui, HO oOsajaromeMy HEOOXOAMMBIMU 3HAHUSAMH JJIsl UX YCTPaHCHHS
10J PYKOBOJCTBOM IIpenojaBaTelis, MO0 HENPAaBUIBHO BBIIOJIHMBIIEMY MpPAKTHYE-
CKO€ 3aJJaHM€, HO 110 YKa3aHUIO MIPENOJaBaTelisl BHIIOJHUBLIEMY APYTHUE IPAKTUUECKHE
3aJJaHus U3 TOTO XKE pa3JieNa JUCIUILINHEL.
Komnerenun, 3akperniéHable 32 AUCHUIUIMHON, c(hOpMUPOBAHBI HA YPOBHE — «I10PO-
TOBBIIY.

«HeynoBne- | BeicraBisercs oOydaroniemMycsi, 0OHapyKMBILIEMY Cepbe3HbIC MPOOENbI B 3HAHUAX OC-

TBOPHUTEIIb- HOBHOTO MaTepHalla W3Y4CHHOM JUCLUIUIMHBI, TOIMYCTHUBUIEMY HNPHUHIUINAIBHBIC

HO»/ HE 3a- OLIMOKY B BBINIOJHEHUH 3a/1aHUI, HE OTBETUBIIIEMY Ha BCE BOIPOCH Omiera u A0moJ-

YTCHO HUTEJIbHBIE BOIPOCHI U HEMPABUJIBHO BHINOJIHUBIIEMY MTPAKTHUECKOE 3a/laHue (Henpa-
BUJIbHOE BBIIIOJIHEHUE TOJIBKO INPAKTUYECKOTO 3aJaHUsl HE SABISAETCA OIHO3HAYHOU
INPUYMHOM /17151 BBICTABJICHUS OLIEHKU «HEYJOBIETBOPUTEIbHO»). Kak mpaBuiio, oleHka
«HEYJIOBJIECTBOPUTEIHHO CTAaBUTCS CTYAEHTaM, KOTOpble HE MOT'YT MPOAOJLKUTH 00yuUe-
HHUE 10 00pa3oBaTeIbHOM MporpamMme 0€3 AONOTHUTEIbHBIX 3aHATUH 110 COOTBETCTBY-
foiel aucuuruimHe. OLeHKa 1Mo AUCHUILTNHE BBICTABIISIOTCS 00ydJaloneMycs ¢ yuéToM
PEe3yJIBTaTOB TEKYLIETO KOHTPOJIA.
Komnerenun Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIC 3a TUCIMILIMHOMN, HE chOopMHU-
pOBaHBbI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JIUCHUIIJINHBI
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Y4eOHoe 1 y4eOHO-12a00paTOPHOE 000pYyAOBaHHE

VYyeOHast ayTuTOpHs U1 IPOBEICHUS 3aHATUIN JIGKLIMOHHOTO TUTIA, OCHAIIEHHAs:

- CTICIIHATM3UPOBAHHON MeOEIbI0; TOCKOW ayAUTOPHOM.

VYueOHast ayaAuTopus U MPOBEACHUS 3aHATHIH CEMUHAPCKOTO THIIA, TPYNIOBBIX U WHAUBUIYalb-
HBIX KOHCYJIbTAllM, TEKYIIETr0 KOHTPOJIS ¥ TPOMEKYTOUHOM aTTECTAllMU, OCHAILIEHHAS:

- CHIEIMATIM3UPOBAHHON MEOEIbIO; JOCKOW ay JTUTOPHOM.

VYyeOHast ayautopust ajsi 1a00paTOPHBIX pabOT, BBIMOIHIEMbIX B KOMIBIOTEPHOM KJIacce, OCHa-
LIICHHAS:

- CICIMAIM3UPOBAHHON MeOEIbI0; TOCKOW ayIUTOPHOM; MePCOHATBHBIMH KOMIBIOTEPAMHU C TIOJI-
kimoyeHueM k cetd "Uureprer” u nocrynom B DUOC dununana.

s camocToATenbHOW paboThl 00YYAIOIIMXCS MO TUCHUIUIMHE HCIOJIB3YETCS MOMEUICHHE IS
CaMOCTOSITENTbHON PabOTHI 00YUYaIOMIUXCSl, OCHAIIIEHHOE:

- CIICNMAIU3UPOBAHHON MEOENbIO; JOCKOW ayJAMTOPHOM; MEPCOHATBHBIM KOMITHIOTEpAMHU C TOJ-
kioyeHueM k cetd "Uureprer” u nocrynom B DUOC dununana.

8. OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA JIA JINI]
C O'PAHUYEHHBIMHU BO3MOKHOCTAMMU 31OPOBbA U HHBAJIM10OB

B xoxe peanuzanuu AUCIUTUTMHBI UCTIOIB3YIOTCS CICAYIONTUE JAOTOJHUTEIBHBIE METOIBI 00yUe-
HUS, TEKYIEro KOHTPOJSI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTallui 0OydJalomuXcsl B 3aBUCUMOCTH
OT UX WHIUBUYAIbHBIX OCOOCHHOCTEH:

JJISL CJIeTNbIX U CJIA00BUASIIMX:

- JIEKIIUHU 0(POPMIIAIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIbIO0 KOMITbIOTEpA
CO CHEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00ECTICUCHUEM;

- MMAUCbMEHHBIE 3a/laHUs BBIMOIHIIOTCS Ha KOMIBIOTEPE CO CIEIUATU3UPOBAHHBIM MTPOrPAMMHBIM
obecrieueHrneM, UM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecreunBaeTCs UHIUBHUIYaIbHOE paBHOMEpHOE ocBelenne He Menee 300 Jokc;

- IS BRITIOJTHEHUS 3aJJaHUS TIPU HEOOXOAMMOCTH MPEOCTABISAETCS YBETUIHBAIOIIECE YCTPONCTBO;
BO3MOXKHO TaK»e UCII0JIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 3a1aHUsT OOPMIISIFOTCS] YBETTUICHHBIM IPUPTOM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (popMe WM BBIMOJHAIOTCS B MUChbMEHHOW (hopme Ha
KOMITBIOTEPE.

JJIS TJIYXMX H cJIa00CAbIIIAIINX:

- IeKIUHA OPOPMITSIFOTCSI B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

- MUCbMEHHBIE 33/1aHUS BHITIOJIHSAIOTCS HAa KOMITbIOTEpE B MUCbMEHHOU (hopMme;

- DK3aMeH U 3a4€T MPOBOJATCS B MUCHMEHHOUN (popMe Ha KOMIBIOTEPE; BO3MOXKHO MPOBEICHUE B
dhopme TecTUpOBaHUS.

JJIs1 JIMI[ ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTeIbHOTO annapara:

- JIEKIIUHU O(POPMIIAIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIbIO0 KOMITbIOTEpA
CO CHEIUATU3UPOBAHHBIM MTPOTPAMMHBIM 00ECTICUCHUEM;

- MMACHbMEHHBIE 3a/laHUs BBIMOIHIIOTCS Ha KOMIBIOTEPE CO CIEUATU3UPOBAHHBIM MTPOrPAMMHBIM
obOecrnieucHUEM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (popme WM BBIMOJIHAIOTCS B MUChbMEHHOW (hopme Ha
KOMITBIOTEPE;

- UCTIOJIB3YETCs crenuanbHas yueonas ayauropus 1 auil ¢ JIOB3 — aya. 106 rmaBHOTO ydeOHO-
ro kopmyca no aapecy 214013, r. CMoneHck, DHepreTuueckuit np-a, 4.1, 371aHue SHepreTHuYecKoro 1H-
CTUTYyTa (OCHOBHOM KOPITYC).

[Ipu HEOOXOAUMOCTH MPETYCMATPUBACTCS YBETUUCHUE BPEMEHH JJIS IIOATOTOBKU OTBETA.
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[Ipouenypa mpoBeACHUS MPOMEKYTOUHOW AaTTECTAlUU I OOYYaIOIIUXCS YCTAaHABIMBACTCS C
y4€TOM UX HMHIUBUAYAIbHBIX IMCUXOPU3NYECKUX ocobeHHocTeil. [IpomexyTodyHasi arTecTanusi MOXET
MMPOBOAUTHLCA B HCCKOJILKO 2TAIlOB.

[Ipu npoBeaeHMM MPOLENYpPbl OLICHUBAHUS PE3YJAbTaTOB OOydYeHHUs MpeaycMaTpuBaeTCs
HCIOJIb30BAHUC TCXHHUYCCKUX CPCACTB, H€O6XO,Z[I/IMBIX B CBiA3HW C UMHAWBUAYAJIbHBIMU OCO6€HHOCT}IMI/I
oOyyJaromuxcsi. ITU CpelcTBa MOTYT OBbITh IMPENOCTaBICHbI (UINAIOM, WM MOTYT HCIOJb30BaThCs
COOCTBEHHBIEC TEXHUUYECKUE CPEJICTBA.

[TpoBenenue mporenypbl OICHUBAHHS PE3YIbTATOB OOYyUEHHS JOMYCKAETCS C HCIOJIb30BAaHUEM
JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

OGecnieunBaeTcs A0CTYN K HHPOPMANIMOHHBIM U Oubauorpaguyeckum pecypcam B cetu UH-
TepHeT Ui KaXJ0ro odydaromierocs B (hopMax, aJanTHPOBAHHBIX K OTPAaHMUYCHHUSIM HX 3I0POBbSI M BOC-
pUATHS UHPOpMAIUH:

JJIS1 CJIeNbIX M C1a00BH/ISIIIUX:

- B IeYaTHOU (popMe yBEITMUYCHHBIM MIPUPTOM;

- B opMe IIEKTPOHHOTO TOKYMEHTA;

- B popme ayauodaiina.

JJIS1 TJIYXUX H CJIa00CIbIIIAIIMNX:

- B Ie4aTHou opme;

- B opMe 3IEKTPOHHOTO IOKYMEHTA.

AJis1 00y4aloIMXCcsl ¢ HAPYUIEHUSIMH ONIOPHO-IBUIaTeJIbHOIO annapara:

- B meyaTHOU (opMme;

- B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

- B (hopme aynnodaiina.

9. VYEBHO-METOIAYECKOE 1 HTH®OPMAIIMOHHOE OBECITEYEHUE
T CHATIIAHBI

OcHoBHas uTEparypa.

1. KpyrukoB, B.H. Ananmu3 manHbix [DnexkTpoHHBIA pecypc]|: yueb. mocodbue / B.H. Kpyrukos,
B.B. Memeukun - Kemeposo: KemepoBckuii rocynapcTBeHHblil yHuBepcurert, 2014. - 138 c¢. Pexxum no-
cryna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=278426 — bubauorp. B KH.
— ISBN 978-5-8353-1770-7. — TekcT : 31eKTpOHHBIH.

2. [lpuknagnas MaTeMaTHYECKasi CTATUCTHKA [ DJIEKTPOHHBIN pecypc]: yued. mocobue / cocT. A.A.
Munens - Tomck: TYCVYP, 2016. - 113 C. Pexum JIOCTyTa -
http://biblioclub.ru/index.php?page=book&id=480889.

JlonoJHUTEbHAA JIUTEpPaTypa.

1. bonsmakoB A.A. Metoasl 00pabOTKM MHOTOMEPHBIX JaHHBIX M BPEMEHHBIX psnoB: yuel. [lo-
cobue mo Hamp. «MHpopMaTiKa U BeIYMCIAUTENbHAS TeXHUKa»/ A.A. bonbmakos, P.H. Kapumos. — 2-e
u3a., crep. — M.: lopsiaast munaus — Tenexom, 2014. — 520 c. : wi. — bubnmorp. B koxiie rias. — ISBN 978-
5-7782-3183-2. — Tekct amekTpoHHBIN. (1 4/3)

2. HoBukosa, E.H. KomnbiorepHast 00paboTKka pe3ynbTaTOB U3MEPEHUM [ DIEKTPOHHBIN pecypc] :
yueb. nocobue / E.H. HoBukona, O.JI. CepBetnuk - CtaBponons : CKOVY, 2017. - 182 c. Pexum nocry-
na - http://biblioclub.ru/index.php?page=book&id=483751.

3. IIporpaMMHBI€ CHCTEMBI CTATUCTHYECKOTO aHAIN3a: OOHAPYKEHHE 3aKOHOMEPHOCTEH B TaHHBIX
C wWcrmojb3oBaHWEM cucTeMbl R u s3pika  Python: [16+] / B.M. BomkoBa, M.A. CemeHoBa,
E.C. YerBeprakosa, C.C. Boxos ; HoBocuOupckuii rocy1apcTBEHHbIN TeXHUUECKU yHUBepcuTeT. — Ho-
BocubOupck: HoBocuOupckuii rocyiapcTBeHHbINH TeXHUYeCKui yHusepcutet, 2017. — 74 c.: wi., Tadn. —
Pexxum nmocrymna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576496. — bub-
quorp.: c. 48. — ISBN 978-5-7782-3183-2. — TekcT: 3JIEKTPOHHBIA.
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JIMUCT PETUCTPAIIUN USMEHEHUU
Howmepa crpanurg
Ho- Bcero Hara
ME aHHy Hanmenosanue [Hoanuce, ®.1.0.
P crpa- ’ BHECECHMS M3- Hata
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