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1. [EJIU U 3AJAYU OCBOEHUS JUCLIUTLIVHBI

Heab ocBOEHUS NUCHMILUIMHBI (MOJYJsS): M3ydeHHE NMPHUHIMIIOB U METOAOB OOpaOOTKM JaHHBIX,
O3HAKOMJICHHE C COBPEMEHHBIMU CpeACTBaMH OOpaOOTKM M aHalM3a JaHHBIX, BHIPA0OTKA MEepBOHAYATBHBIX
HAaBBIKOB ITOCTPOCHMSI MOJIETICH [Tl pEIIeHUsI TPUKIIATHBIX 3a/1a4.

33}13'{“: O3HAKOMJICHHME CTYACHTOB C MCTOAAMHU MATCMATHUUYCCKOI'O aHaJIM3a U MOACIUPOBAHMA,
TCOPECTHYCCKOIO H OKCICPUMCHTAJIIBHOTO HMCCIICAOBAHUA, HpI/IO6peTeHI/Ie HaBBIKOB IIOCTAHOBKU H
MMPOBCACHUA OKCIICPUMCHTAJIbHBIX I/ICCJIGIIOBaHI/If/'I; YMCHUA 000CHOBATH MMPaBHUJIbLHOCTDH BI>I6paHHOI71
MOJECJIH, COMTOCTABIIAA PE3YJIIBTAThI SKCICPUMCHTAJIBHBIX JAHHBIX U IMMOJTYYCHHBIX pemeHI/Iﬁ; CIIOCOOHOCTh
HCII0JIb30BATh MATEMATUYCCKUC METOAbBI aHAJIN3a JAHHBIX IJId PCIICHUA MPAKTUYCCKUX 3a/1a4.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OI1 BO

HHCHI/IHJ’[I/IH& ((MGTOI[I)I aHaJIn3a JaHHBbIX>» OTHOCHUTCA K BapHaTHBHOﬁ HacTy nporpaMMbl

Jlig u3ydeHus: AaHHOM IUCHUMILIMHBI HEOOXOIUMBI 3HAHMS, YMEHHsS M HaBBIKH, (GOpMUpYyEMbIE
MPEALIECTBYOIHUMU JUCIUIUIMHAMM:

Ounocodus

[IpaBoBeneHHE

Teopust aBTOMaTHYECKOTO yIIpaBiICHUS

[lepeuens mocneayOMUX MUCHUIUIMH, Ui KOTOPHIX HEOOXOIUMBI 3HAHUS, YMEHHS M HaBBIKH,
dhopmMupyemble JTaHHOW TUCIUATTHHOM

Teopust NpUHATUSA PEIICHUIA

Brenenue B nindgpoByro 00paboTKy CUTHAJIOB

MonenupoBanne

HckyccTBeHHBIE HEUPOHHBIE CETH

OCHOBBI HEUETKOT'O JIOTHYECKOTO BBIBOJIA

OCHOBBI TEOpUH HAJIEKHOCTU

HaznexxHoCTh ¥ TMarHoCTHKA TEXHUYECKUX CPEICTB

Hayuno-uccnenoBarenbckas pabota

[IpennumniomMHuas mpakTuka

[ToaroroBka K 3aIIyTe U 3aIIUTa BBITYCKHOM KBaTH()UKAIIMOHHON pabOThI

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

OcBoeHMe TUCIHUIUIMHBI HAPaBIeHO HAa (OPMUPOBAHUE DIEMEHTOB CIEIYIONIUX KOMIIETEHIUN B
cootBercTBUU ¢ ®I'OC BO u OIl BO 1o nanHOMy HanpaBi€HUIO OATOTOBKHU:

IlepeyeHns MIaHUPYEMbIX Pe3y/IbTATOB 00yUYeHHs 10 AMCHUILIMHE (MOAYJ/II0), COOTHECEHHbIX
¢ HHIAUKATOPAMH JAOCTHKEHHS KOMIIeTeHIM I

Kommnerennus NnaukaTopsl 10CTHKEHUS PesynbTaTsl 00yyeHus
KOMIIeTeHIM I
YK-1. Cnocoben YK-1.1 Ananuzupyer 3ajgauy, 3HaeT: OCHOBBI KPUTHUECKOTO aHAIN3a
OCYILECTBIIATh BbIJIeIIsAs €€ 0a30BbI€ COCTABIAIOIIME | U CUHTE3a MH(POPMALIUH.
MOUCK, KPUTHYECKUN VMeeT: BBIIENSITh 0a30BbIE COCTABIISIOIINAE
aHaJIu3 U CUHTER IIOCTaBJICHHBIX 3aaa4.
Buajieer: MerogamMu aHaIM3a M CHHTE3a B
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uH(pOpMaIny,
MIPUMEHSATD
CUCTEMHBIN ITOAXO0]
JUISL PEUIECHUS
IIOCTaBIICHHBIX
3a1a4

pPCUICHNHU 3aa4.

YK-1.2 Onpenenser,
UHTEPIPETUPYET U PAHKUPYET
uHGOPMAIIHIO, TPEOYEeMYIO st
peuieHus oCTaBICHHON 3a0a4n

3HaeT: OCHOBHBIE XapaKTEPUCTUKU
uH(pOpMaIIUU U TPeOOBAHUS,
MPEABABISIEMBIE K HEM.

YMmeeT: kpuTHuecku paboTaTh ¢
uH(popmanuen.

Bnageer: cnocoOHOCTBIO OIIPENEIATD,
UHTEPIIPETUPOBATh U PAaH)KUPOBATh
uH(OPMAIHIO.

YK-1.3 OcymiecTBiisieT OUCK
“H(pOpMAIIUU JUTSI peIIeHUS
MOCTaBIICHHOM 3a7ja4H 110
pa3IUYHBIM THIIAM 3alPOCOB

3HaeT: NCTOYHUKH WH(OPMAIINH,
TpeOyeMoii JIsl perieHus
MOCTABJICHHOM 3a/1a4H.

YMeeT: UCTI0Ib30BaTh PA3INIHBIC THITHI
MTOMCKOBBIX 3aITPOCOB.

Bunaneet: crmocoOHOCTHIO OKMCKA
nH(pOpMaLUH.

YK-1.4 I1pu o6paboTke
nHpopmanuu oTaudaer GakTbl OT
MHEHU, HHTEPIPETAIUi, OIIEHOK,
dhopmupyeT coOCTBEHHBIC MHEHUS U
CYXJEHHUS, apTyMEHTUPYET CBOU
BBIBOJIBI M TOUKY 3PEHUS

3HaET: OCHOBHBIE PA3JINYUI MEXIY
(dhakTamMu, MHEHUSIMH,
UHTEPIPETANMSIME H OTICHKAMHU.
YmMmeet: popMupoBaThH COOCTBEHHOE
MHEHUE 0 (haKTax, MHCHUSX,
WHTEPIIPETAIMAX U OIIEHKAX
nHpopMaIuu.

Bnaneet: cnocoOHOCTRIO OPMUPOBATH
U apryMEHTUPOBATH

CBOU BBIBOJIbI U CY)KJICHUSI.

YK-1.5 PaccmarpuBaer u
npejyiaraeT BO3MOXKHBIE BAPHAHTHI
peleHus MOCTaBJICHHOM 3a/1auH,
OIICHUBAS X IOCTOMHCTBA H
HEJIOCTATKU

3HaeT: BOBMOKHBIC BAPUAHTHI PEIICHHS
TUITAYHBIX 337a4.

YMmeer: 000CHOBBIBATh BAPHAHTHI
pEIICHUH TIOCTABJICHHBIX 3a/1a4.
BrnaneeT: cnocoOHOCTBIO MpeiaraTh
BAapUaHTHI PEIICHUS ITOCTaBICHHOMN
3aJa4d ¥ OLICHUBATh UX JOCTOMHCTBA
HEIOCTATKHU.

YK-2. Cnocoben
OTIPEIEINATh KPYyr
3a/1a4 B paMKax
MTOCTABJICHHOM LIEH
Y BBIOMPATH
ONTUMAJIbHbIE
CIOCOOBI UX
pElIeHUs, UCXOIS U3
JNEUCTBYIOLIUX
MIPaBOBBIX HOPM,
UMEIOIIUXCS
peECYpCOB H
OTpaHUYECHUN

YK-2.1 Onpenensier Kpyr 3a1a4 B
paMKax IMOCTaBJICHHOM IIEITH
IIPOEKTA, OTPENCISET CBA3U MEKITY
HUMH

3uHaet: TpeOOBaHUS K IOCTAHOBKE LENIU
U 3a]ad.

Ymeet: hopMynupoBaTh 3a/1a4H.
Brnaseer: cnocoOHOCTBIO ONPENeaTh
Kpyr 3amau goctuxeHus mocTaBiIeHHON
EJIH.

YK-2.2 Ilpennaraer crocoObl
pellleHus TOCTaBIEHHBIX 3a7a4 U
O’KHJaeMble Pe3yIbTaThl; OLICHUBACT
MPEIOKEHHBIE CIIOCOOBI C TOUKU
3peHUsl COOTBETCTBUS IIENTU MPOEKTA

3HaeT: CrocoObl PeIICHUS] TUITHYHBIX
3a71a4 ¥ KPUTEPUH OLIEHKH 0XKUIAEMBIX
pE3YJIBTAaTOB.

YMeeT: OlleHuBaTh COOTBETCTBHUE
CIOoCO0OB pelieHus 3a1a4
TIOCTABJICHHOM II€JTH TIPOEKTA.
BrageeT: cnocoOHOCTBIO TipesIaraTh
crocoOBbl pelleHus 3aad,
HAaIpaBJICHHBIX Ha JIOCTIKCHUE LIEJN
IPOEKTA.




Hanpasnenue noocomosxu 09.03.01. «npopmamura u evruuciumenvras mexHuka»
IIpogpunv «Aemomamuzuposannvie cucmemvbl 06paboOmMKu UHGoOpmMayuu u ynpaeieHus»

PIIJI F1.B.]]IB.04.01 «Memoobvl ananu3a 0anHuLx»

CMOJIEHCKUA
( @unuain
N a_s
m3un_

YK-2.3 [Tnanupyet peanu3anuio
3aJ1a4 B 30HE CBOCH OTBETCTBEHHOCTHU
C YYETOM UMEIOIIUXCS PECYPCOB U
OTPAaHUYEHUH, JEUCTBYIOIINX
MPaBOBBIX HOPM

3HaeT: OCHOBBI IUIAHUPOBAHHUS
JEATEIbHOCTH 10 JOCTIDKEHUIO 3a/1ad.
YMeeT: COOTHOCUTB peCypChl U
OTpaHNYCHHA B pCHICHUHA 3a1a4Y.
Bnageer: crnocoOHOCTBIO MJIAHUPOBATH
peleHne 3a1a4d B 30He CBOEH
OTBCTCTBCHHOCTHU C YUCTOM
JICCTBYIOIMX IIPABOBBIX HOPM.

YK-2.4 BeinoHseT 3a1a4u B 30HE
CBOCH OTBETCTBEHHOCTH B
COOTBCTCTBUHU C SaHJ'IaHI/IpOBaHHBIMI/I
pe3y.]'II>TaTaMI/I U TOYKaMH KOHTpOJ'IfI,
IIPH HEOOXOIUMOCTH KOPPEKTHPYET
crocoObI peleHus 3a1a4

3Ha€TI OCHOBHBIC MECTOAbI KOHTpOJI?I
BBIITOJIHCHUS 3a1a4.

YMeer: KOHTPOIUPOBATh U
KOPPEKTUPOBATH BBIIOJIHEHUE 33144
B 30HE CBOEH OTBETCTBEHHOCTH.
Biazgeer: criocOOHOCTBIO BBEIIIOIHATE
3aJIJa4d B COOTBETCTBHU C
SaHHaHI/IpOBaHHI)IMI/I pGSYJ'II)TaTaMI/I.

YK-2.5 [IpencraBnsieT pe3yabTaThl
MIPOEKTA, ITpeuIaraeT BO3MOKHOCTH
WX UCTIOB30BaHUS U/UITU
COBEPIICHCTBOBAHUS

3HaeT: OCHOBHbIE TPEOOBaHNUS K
IPEJCTABICHUIO PE3YIIbTATOB IIPOEKTA.
YMeer: npeacTaBisATh Pe3ysIbTaThl
IPOEKTA.

Brnaneer: cnocoOHOCTBIO MTPEICTaBIATh
pe3yabTaThl IPOEKTa U 0O0CHOBHIBATH
BO3MO’KHOCTH UX NPAKTHYECKOTO
UCIIOJIb30BAHUS.

MK-1

CrnocobeH MpOBOIUTH
HAyYHO-
HCCIIEIOBATEIILCKUE
paboTHl B 00MacTH
HH(POPMAITHOHHBIX
TEXHOJIOTUI

IIK -1.1 ITpoBoauT Hay4HO-
HcCcleoBaTeNIbcKe paboThl B
obsacty nH)OPMAITMOHHBIX
TEXHOJIOT Ul

3Haer:

1) akTyanbHYyI0 HOPMATHBHYIO
JTOKYMEHTAITHIO B 00JIaCTH
UH(POPMAIMOHHBIX TEXHOJIOTHIA;

2) METOJIbl U CPE/ICTBA TUIAHUPOBAHUS U
OpraHu3alluy UCCIICIOBAHUH U
pa3paboToK.

VYmeer:

1) IpUMEHSITh aKTyaIbHYIO
HOPMATHUBHYIO TOKYMEHTAIUIO B
obsact H(POPMAITHOHHBIX
TEXHOJIOTUH;

Bnaneer:

1) HaBBIKAMH OCYIIICCTBICHHSI
pa3pabOTKU TUIAHOB U METOAUYCCKUX
porpamMM MPOBEICHUS UCCIICIOBAaHUN
U pa3paboToK;

2) HaBBIKAMH OpraHHU3alMu cOopa u
W3YYEHHUS HayYHO-TEXHUYECKOU
uH(pOpPMAaIIUY TIO TeMe UCCIEAOBAHUN U
pa3paboToK;

IIK-1.2 O6pabatbiBaet u
aHaJM3UpPYyeT pe3ynbTaThl HAYYHO-
HCCIIEI0BATENILCKOM paboThI B
o0nacTi MHGOPMAITMOHHBIX

3HaerT:

METO/Ibl aHAJIN3a HAYYHbIX JIaHHBIX.
YMmeer:

0hOPMIISITH pe3yabTaThl HAYYHO-

5
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TEXHOJIOTUI HCCIIEIOBATENILCKUX U OMBITHO-
KOHCTPYKTOPCKHUX PadoT.
Buianeer:

1) HaBBIKaMH [TPOBEIICHUS AaHATH32
HAaYYHbBIX JaHHbBIX, PE3yJIbTATOB
IKCIIEPUMEHTOB U HAOIIOICHHIA;

2) HaBBIKAMU OCYIICCTBIICHUE
TEOPETUYECKOTO 0000IEHNS HAYYHbIX
JIAHHBIX, PE3YJIbTATOB IKCIIEPUMEHTOB
1 HAOJIIOIEHU .

MK-2 IIK-2.1 Pa3pabaTsiBaet ¢ 3HaeT: aKTyaJIbHYI0 HOPMAaTUBHYIO
Crnocoben ¢ HCIIOJIb30BAHUEM METOJIOB aHAJIN3a JOKYMCHTAIMIO B oOacti MmeTo1a
HCIOJIb30BaHNEM IaHHBIX MOJIETN OOBEKTOB, CUCTEM U | aHaJHW3a JAHHBIX;

METO/IOB aHAJIN3a
JAHHBIX
pa3pabaThiBaTh U
HCCIIeIOBATh MOJIEITN
00BEKTOB, CUCTEM U
MIPOIIECCOB

MPOIIECCOB YMeeT: IpUMEHSTh aKTyaTbHYIO
HOPMAaTHUBHYIO JIOKYMECHTAIIHIO B
oOJytacTy MEeTOIa aHAJIN3a TaHHBIX.
Bianeer: HaBbIKaMH OpraHu3aluu
cOopa ¥ U3y4eHHs HayqHO-
TEXHUYECKON MHPOPMAITUH 110 TEME.
MK-2.2 Vccnenyer ¢ 3HaeT: METO/IbI IPOBEICHUS
HCIIOJIE30BAHHEM METOJIOB aHAIN3a UCCIICIOBAaHUH B pa3pabOToK.

JAHHBIX MOJICJIH 00BEKTOB, CHCTEM U | YMeeT: 0(popMIIATh Pe3yIbTaThl
MPOIIECCOB Hay4HO-UCCIIEA0BATEIIBCKUX U OMBITHO-
KOHCTPYKTOPCKHX padoT.

Braneet: HaBBIKaM¥ TIPOBEICHUS
aHaJn3a U TEOPETHUECKOTO 0000IIIeHUS
HAy4YHBIX JTAaHHBIX B COOTBETCTBHH C
3aJa4aMH UCCIIeI0OBaHMUs.
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4. CTPYKTYPA U COAEP)KAHUE JUCIIUAIIJIMHBbI

CTpyKTypa AMCUMIIMHBI:

Cemectp 5 Hroro 3a xypc
AKaJIeMHUYECKIX YacoB AKaJIeMUYECKUX YACOB 3.e.
- 2
Hunexc HanmenoBanue 'é_ 2 g
& Kon g 3e ) Kon
Z | Beero Jlex | JIa6 | IIp | KPIT | CP & Z | Beero Jlex | JIa6 | IIp | KPIT | CP | Konrpons | Bcero
™ TaKT. z & TaKT.
N4
B1.BJIB.0401 | MCTOb aHalHsa sl 180 | 66 | 34 | 16 | 16 78 [36| 5 | 5| 180 | 66 | 34 | 16 | 16 78 | 36 5
JAHHBIX PI'pP PI'P
OBO3HAYEHMUSI:

Buabl npoMexyTO4YHOM aTTecTalMU (BUAbI KOHTPOJIA):
OK3 - DK3aMEH;

3a0 - 3a4er c OICHKOM;

3a — 3a4erT;

Buapbi pador:

KonTakT. — KOHTakTHas paboTa 00yJarOIIUXCs C MPENO0IaBaTelIeM;
JIex. — JeKIIMOHHBIE 3aHITHS;

Jla6.— nabopaTopHbIie pabOTHI;

[Ip. — npakTUYeCKue 3aHATUS;

KPII — kypcoBas paboTa (KypcoBO# MPOEKT);

PI'P — pacueTHO-Tpaduueckas padota (pedepar);

CP — camocrosiTensHas paboTa CTyJCHTOB;

3.6.— 00beM TUCIHUILIMHBI B 3aU€THBIX €IUHUIIAX.
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Coz[epmaﬂne JUCHMIIJIMHBI .

HaumeHoBaHue BHI0OB 3aHATHH U TEMATHUK, COACPKAHUEC

Jleknmonusle 3agaTust 17 mt. o 2 Jaca:

1.1. Pabora ¢ manusiMu: [lonstue nanusix. U3mepenus. Tumbl mikan usmepeHuid. JIMCKpeTHbBIE U
HEIpephIBHbIE JaHHbIE. OTambl pEHIeHMs 3aJayd aHajiu3a JaHHbIX U MX B3aUMOCBS3H.
OcoOeHHOCTH aHaM3a JaHHBIX HAa KaYeCTBEHHOM M KOJMYECTBEHHOM ypoBHe. Vcmosb3oBaHme
MaTeMaTH4YeCKUX METOJ0B 0OpaOOTKH, aHAlIM3a U CHHTE3a PE3YyJIbTaTOB B MPOPECCHOHATBHBIX
uccnenoBanusx. OO030p MaremMaTHMUeCKOro ammapara M HHCTPYMEHTaJbHBIX CpPEJNCTB,
HCIIOJIb3YEMBIX JUISl pELICHU MPAKTHYECKUX 3a7a49 aHAJIN3a TaHHBIX.

1.2 Pacnipenenenue BepositHOCTel: BepositHocTh. Ciryuaitabie BenmunHbl. [loHATHE, CBOWCTBA U
BHJIBl pacIpesiesieHus BEPOSITHOCTEH. UNCIOBBIE XapaKTEPUCTUKH JUCKPETHBIX PaCIpeesIeHHN
BEPOSITHOCTEH. 3aKOHBI AUCKPETHBIX M HETIPEPHIBHBIX PAaCIPEICIIEHUN BEPOSITHOCTEH.

1.3 Cratuctuueckuil aHanu3 naHHbBIX: BeiOopounbiit metoa. IloHATHE CilydailHBIX NTEPEMEHHBIX,
BBIOOPKH, CiTydyaiiHOM BbIOOpKHM JaHHBIX. [IpoBepka CTaTUCTHUECKHUX TUIOTE3. AHAJINU3 OJIHOU
BbIOOpKH (Kputepuii cornacus (ITupcona)). Ananus 1ByX BEIOOPOK: apaMeTpHUECKue KpUTEpUn
(t-xpurepwmit CthroneHTa, KpuTepuii duiiepa), HenmapaMeTPHUSCKUE KPUTSPHH.

1.4 MeTOJII)I CTaTUCTUYCCKOIoO aHajiu3a B3aMMOCBA3U IIPU3HAKOB, HUX OTIWYUC OT METOOAOB
OIUCATENbHOW CTAaTUCTHKH. 3aJauyd M (QYHKIMH CTaTHUCTHYECKHMX METOAOB. M3MepeHue CBs3U H
CTaTUCTUYECKON 3HauumMmocTu. [lapHas m MHOXecTBeHHass Koppemsaus. KadoummeHnts: cBs3u.
[IpoBepka Ha cTaTUCTHYECKYIO 3HaUMMOCTh. KoBapuanus u koppensuus [lupcona, ux cBoicTBa u
uHTepnperauus. Panrosele koppensauun: Cniupmena u Kennanna.

1.5 OcHoBsl perpeccuonHoro ananu3a. [lapHas nuHeiiHas perpeccusi: IloHsTHE «perpeccusi».
[Ipocras nuHeitHas B3auMocBs3b. [locTpoeHre Moaenu MapHOW JTMHENHON perpeccuu, mpoBepKa
KayeCTBa MOJIENH PErPECCUH, NHTEPIIPETALMS IAPAMETPOB PErPECCUMN.

1.6 OcHOBBI  perpeccCHOHHOTO  aHaim3a. MHOXXECTBEHHas  perpeccusi:  YpaBHEHHUE
MHOKECTBEHHON PpErpeccuy: IOCTPOEHUE MOJICIN MHOKECTBEHHOM pErpeccuu, IpoBEpKa
KauecTBa MOJieNnu perpeccun. Hennuelinas perpeccus.

1.7 Onenka angexkBatHOCTH Mojenu perpeccun: [Iposepka npennoceuiok MHK. Mcnonb3oBanue
(UKTUBHBIX IEPEMEHHBIX B YPABHEHUU MHOXECTBEHHOH perpeccuu.

1.8 MonenupoBaHue BpeMEeHHBIX psAnoB. O000LeHHas Moienb JuHaMudeckoro psja: Ilonstue
000011eHHONW MoJienn AuHamu4deckoro psaa. Knaccudukanus mozenedl TMHaAMMYECKOTO psja.
Ilopsinok mocrpoeHus 0OOOLIEHHOW MOJENN JAWHAMHUYECKOro psifa. TpeHJoBas KOMIIOHEHTA.
BrisiBrieHue Hanmu4us TPEHIOBOW KOMIIOHEHTHI. [locTpoeHne TpeH10BOM KOMIIOHEHTHI.

1.9 MonenupoBanue BpeMeHHbIX psoB. OOoOImIeHHas MoOJenb JAMHAMUYECKOro psja:
OmnpeneneHue TUNa MOJAETM JAUHaAMUYeckoro psja. IloHartue ce30HHON (LUMKIMYECKOI)
KOMIIOHEHTHI. [locTpoeHne ce30HHON KOMIIOHEHTHI. AHAJIMTUYECKOE BHIPABHMBAHUE CE30HHBIX
KosebaHuil ¢ nmomouibio psa Oypre. OeHKa HapaMeTpoB MOJIEIHN U €€ aleKBaTHOCTU. AHaIHU3
MOJEIIN.

1.10 MogenupoBanue BpeMeHHBIX psaaoB. (OO00OImIEHHAas MOJCIb JUHAMHUYECKOTO psja:
Ce30HHas1 KOPPEKTUPOBKA BPEMEHHOTO PAJa.

1.11 IlporHo3upoBaHuE BpPEMEHHBIX pAAOB: MeToAbl M aIrOPUTMBI POTHO3MPOBAHUS
BpEMEHHBIX PsA0B. OLIEHKa TOYHOCTU IPOTHO3a BpeMEHHOro psfa. CTaTUCTUYECKHE OLIEHKU
B3aUMOCBSI3H JIBYX BPEMEHHBIX PSAJIOB.

1.12 OcHoBbl nucnepcMoHHOro aHaiuza: OCHOBHbBIE TMOHSATHS JUCHEPCHOHHOTO aHaJIN3a.
OnHoGaKkTOPHBIHN TUCTIEpCHOHHBIN aHaN3. MHOTO(AaKTOPHBIHN JUCTIEPCHOHHBIN aHAIN3.

1.13 CoxkpartieHre pa3sMepHOCTH JaHHBIX: MeTo/ IJIaBHBIX KOMIOHEHT. DaKTOPHBINH aHATU3.

1.14 Coxkparienre pa3MepHOCTH JaHHbIX: KiacTepHblil ananms.

1.15 Texnonorun ananusa qaHHbIX: OneparuBHbli aHanu3 gaHHBIX (OLAP). Texnonornu ananmsa
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naHHbIX. [IpuumHbl pasButus U cocrapisitoure. OmnepaTuBHBIM aHanu3 naHHeIXx — OLAP.
Pensumonnbiii oneparuBHbIM aHanu3 JaHHBIX. ROLAP. PaGora ¢ pensiMoHHBIM XpaHHWIUIIEM.
I'uOpunneiii oneparuBubiii aHanu3 aanHbix (HOLAP). MuoromepHble TaOMLbI AJIsi arperatosB.
WOLAP, Web-based OLAP — OLAP opuentupoBanHbiii Ha Web.
1.16 Data Mining. Visual Mining. Text Mining.Internet: OcuoBHbIe TOHSTHS, OCOOCHHOCTH,
TCHACHLINH, [ICPCIICKTUBLI.
1.17 IIporpammubie CpeACTBa aHATN3a JaHHBIX: COBpEeMEHHBIE MPOrPAMMHBIC CPECTBA IS
oneparuBHOro ananusa gaHHbix. SAP OLAP Server. SAP BW. IBM Cognos PowerPlay.
Microstrategy
Intelligence Server. Mondrian.

2 | JlabopatopHubie paboThl 4 mT. 1o 4 gaca
2.1 TIpensaputensHass oOpaboTka JaHHBIX. [locTpoeHHWE AMCKPETHOTO BapHAIMOHHOTO Psja.
Pacuer n ananu3 ero xapakrepuctuk. [loctpoeHne MHTEpBaIBHOIO BapUalMOHHOIO psijga. Pacuer
Y aHaJIU3 €T0 XapaKTEePUCTHK.
2.2 HccnemoBaHue KOPPEISIIIHOHHBIX 33aBUCHMOCTEH MeExay npu3Hakamu. OTcCeB TpyObIX
norpemHocTteil. IlpoBepka TpeOoBaHuil K OTOOpPY HCXOOHBIX (DAKTOPOB Uil HU3YyYEHHUS
KOppEeSUOHHON 3aBucuMocTd Mexay Humu. [lone xoppensuuu. Kosdduumentsr mapHoii
JIMHEWHON KOppemsiuMy M uX a”Haiui. [locTpoeHne KOppelslMOHHOM MaTpHIBl M €€ aHAJIN3.
MHOXeCTBEHHAsT KOPPEIISIIHSL.
2.3 HccnemoBanme Mmojenu JuHEHHOW perpeccuu. [lapnas nmHeliHas perpeccus. OrieHka
KauecTBa MoJieln. MHOKecTBeHHas InHelHas perpeccus. OneHka kayecTBa MOJIEIH.
2.4 VccnenoBanue MoJieIu perpeccur. Vcmosib3oBanne (GUKTUBHBIX TIEPEMEHHBIX B YpaBHCHUN
MHO>KECTBEHHOM JInHEHOM perpeccuu. [Iposepka npeanocsuiok MHK.

3 [IpakTrueckue 3aHsATHS 8 WIT. 1O 2 Yaca:
3.1 JIuckpeTHbIE U HETPEPHIBHBIC CIIYYalHbIE BEJIMYMHBI, KX OCHOBHBIE XapaKTEPUCTUKH.
3.2 CraTuCTUYECKHUI aHaIu3 HaHHbIX. [[poBepKa CTaTUCTUUECKUX THIIOTES.
3.3 MeTo1pl CTAaTUCTUYECKOTO aHAIM3a B3aUMOCBSI3H MPU3HAKOB.
3.4 TlocTpoeHue U aHaIU3 MOJIENY JIMHEHHON perpeccuu.
3.5 IlocTpoenue 0600IIEHHOM MOJIEIN TMHAMHYECKOTO psA/la. AHATUTHYECKOE BRIPABHHUBAHUE
CE30HHBIX KoJIebaHuii ¢ moMoIbto paga yprwe.
3.6 Iloctpoenue o0000mEHHOW MoOAenH auHaMuU4Yeckoro psiga. Ce30HHass KOPPEKTHPOBKA
BPEMEHHOTIO psija.
3.7 IlocTpoeHune aBTOPErpeCCHOHHBIX MO/IEIIEH.
3.8 M3yueHune MeToJ0B COKpallleHUs] pa3MEPHOCTH JaHHbBIX. [I[puMeHeHne KI1acTepHOro aHaJIn3a.

4 | 4.1 PacuetrHo-Tpaduueckas padota «Pa3zpaboTka Moienn 00beKTa, CUCTEMBI, MpoIecca ¢
WCIIOJIb30BAHUEM METOJIOB aHAJIN3a JAHHBIX)

5 | CamocrosiTenbHas paboTa CTyIEHTOB:
5.1 3ammra naboparopHsix padot 2.1 — 2.4.
5.2 IloAroToBKa K MPAaKTUYECKUM 3aHSITHUSIM.
5.2 Beimonnenue PI'P.
5.2 IloaroToBka K ’K3aMEeHY MO JUCHMILTHHE (OIICHOYHBIE MaTepralibl IPUBEICHBI B pasjerne 6
Hacrosein PITJT).

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ta6JII/II_Ia - O6paSOBaTCJ'ILHHC TEXHOJIOTHH, UCIIOJIb3YEMBIC IIPpU p€ain3aliuu PA3JINYHBIX BUIOB yqe6H0171
3aHATUH O JUCHUILINHE

Ne o/

Bunpl yaeOHbIX 3ansaTuil | OOpa3oBareiabHbIe TEXHOJIOTHI
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1 Jlexuun Knaccnyeckas (TpaguunonHas, HH(GpOpMaIoOHHast) JEKIUs

2 JIaGopatopubie paboTbl | TexXHOJOTHs BHIMOIHEHUS TaO0PAaTOPHBIX PA0OT MHINBUIYAIHHO.
Jomyck k 1abopaTopHO# padoTte

3 [Ipaktuyeckue 3austust | TexHonorust o0ydeHHs HA OCHOBE PEUICHHS 337a4 M BBHITIOJTHECHUS
YIPAKHEHU N
4 CamocTrosTenbHas HNudopmanimoHHO-KOMMYHUKAITMOHHBIE TEXHOJOTHH (JOCTYN K
paboTa CTyAEHTOB OUOC ¢unmnana, xk ObC ¢unuana, goctyn K ©HGOPMALMOHHO-
(BHEaynuTOpHAas) METOJMYECKUM MaTepHaiaM 1o JUCIUTIINHE)
5 KonTpoiib TexHon0rus yCTHOTO ompoca
(mpomexxyTouHast

aTTecTalys: IK3aMeH)

6. OIEHOYHBIE MATEPHAJIBI /ISl TEKYIEI'O KOHTPOJIS K
IMMPOMEKYTOYHOI ATTECTAIIAM — JIUISI OEHKH KAYECTBA OCBOEHUS
JUCHUTINHBI

K mpomexxyTo4HOM aTrTecTanuu CTyJeHTOB MO TUCITUIUIMHE MOTYT TPHUBJIEKATHCS MPEACTABUTENIN
paboToaTeneid, mpenoaaBaTey MOCASAYIONUX TUCIIUILUINH, 3aBeIyIONIIe Kadeapamu.

OreHka Ka4ecTBa OCBOCHUS JUCIUIUIMHBI BKIIIOYAET KaK TEKYIIMH KOHTPOJb YCIIEBAEMOCTH, TaK
Y POMEKYTOUHYIO aTTECTAITUIO.

IIpumepHbIe BONPOCHI K 3a1uTe JadopaTopHoii padoTnl Nel:

1. JlaiiTe onpeseneHne cydyaitHON BETHYUHBI.

2. B dem oTimume ciaydailHOW mepeMEHHOW OT HechydailHOW (neTepMmuHHMpoBaHHOM)? Kakwme
BUJIbI CIIy4aillHBIX epeMeHHbIX Bbl 3HaeTe? [IpuBeauTe npumepsl.

3. Ilepeuucnure OCHOBHBIE BEPOSITHOCTHBIE XapaKTEPUCTHUKU AUCKPETHBIX CIy4alHBIX BEJIMYHUH
U JaiiTe uX Ompe/esieHusl.

4. Yto mpencraBiseT cOOOM AUCKPETHBIA BapHaIlMOHHBIN psin? Kakne XapakTepuUCTUKH MOKHO
paccuuTaTh MO JAaHHBIM BapUALMOHHOTO JUCKPETHOTO psa?

5. Yro Ttakoe mona? [losgcHuUTE 3TOT MOKa3aTelb O JAaHHBIM CBOETO BapUaHTA.

6. Uro takoe meauana? [losicHuTe ATOT MOKa3aTelNb MO JAaHHBIM CBOETO BapHaHTA.

7. Jlns Kakux 1eneil pacCYMThIBAIOTCS MOKa3aTenu pa3opoca?

8. Uro Takoe «ImoauroH»?

9. UYro mpexacraBusieT coOOW HMHTEpBaJIbHBIA BapvallMOHHBIA pan? Kakue XapakTepuCTUKU
MO>KHO PaCcCYUTATh MO JTAHHBIM WHTEPBAJILHOTO BApUAIMOHHOTO psifa?

10. B kakoMm cny4ae 1enecoo0Opa3eH MepexoJ OT AUCKPETHOTO BapHAllMOHHOTO psia K
UHTEPBAJIILHOMY?

11. Yto takoe nomuroH? Uto Takoe rucrorpamma? J[ist kakux 1eaeil OHU UCTIOIBb3YIOTCS ?

12. JlaliTe TOHATHE «CTEMEHHbIEe cpeaHue». Jlnsg Kakux 1eneil UCHONB3YIOTCS  ITH
XapaKTEPUCTUKU?

13. JlaiiTe moHsTHE MO3UIIMOHHBIE (MU CTPYKTYpHBIE) cpenHue. [l Kakux 1enei uCrmoab3yTes
9TH XapaKTEPUCTUKH ?

14. TlepeuncnuTe OCHOBHBIC XapaKTEPUCTUKU pa3zdpoca clydailHbIX BETUYUH?

IIpuMepHbIe BONPOCHI K 3aLUTe J1A00paTOPHON padoThl Ne2:

10
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1. Cohopmynupyiite TOHATHS PYHKIIMOHAIBHOM U CTOXaCTUYECKON 3aBUCHMOCTEH.

2. Kaxast B3auMOCBSI3b CIy4yallHbIX BEJIMYMH HA3bIBACTCS KOPPEISALUOHHOMN?

3. [lepeuncnure TpeGoBaHUS K OTOOPY UCXOAHBIX (PAaKTOPOB ISl U3yUCHUS KOPPEISAIUOHHOM
3aBUCHUMOCTHU MEX]ly HUMHU.

4. [osicuute TpeboBaHKE OTHOPOAHOCTH UCXOTHBIX TAHHBIX.

) [TosicauTe, yTO NpeacTasisieT co00il K03(p(PULIMEHT BapHalli U KaK OH pacCUUTHIBACTCS?

6. UYro mpexcTaBiseT coboit muddepeHnnanbaas GyHKIHS HOPMAIBHOTO pacipeaeeHus ?

7 Ha3zoBuTe OCHOBHBIE CBOMCTBA HOPMAJILHOTO PACIIPEICTICHHUS.

8 HazoBure BapuaHTBl MPOBEPKHM THIOTE3bl O HOPMAJIBHOM PACIpPENEICHUH HCXOIHBIX
JTAHHBIX.

9. [losicauTe, KakuM 00pa3oM MpOBEpPSAETCs TUNOTE3a O HOPMAIBHOM pacHpelesIeHun
CllydaifHOM BEJIMYMHBI HA OCHOBE KO3()(PUIIMEHTOB aCUMMETPHUH U dKcliecca’?

10.  Tlosicaute, KakuM 0Opa3oOM TMPOBEPSIETCS THIOTE3a O HOPMAIBHOM paCIpEIeICHUN
ClIydaifHOM BeJIMYMHBI HA OCHOBE KpUTEpHS Y2 (XU-KBajapar).

11. [TosicuuTe, B 4eM 3aKiI0UaeTCs MPAaBMIIO «Tpex curm»? Kakum oOpa3om ero Ucrosab3yroT B
MPAKTUYECKUX HCCIEIOBaHUIX?

12. B kakux ciydasx TpeOyeTcss KOPPEKTHPOBKAa MCXOTHOW MH(OPMAIUH, MPEaroIaraeMoi
JUIS KCIIOJIb30BAaHUS B KOPPEJSILIMOHHOM aHamu3e?

13. Kakum 00pa3oM OCYIIECTBISIOT KOPPEKTUPOBKY HMCXOJHOW HWH(POPMALUHU, HCIOIB3YSI
MIPABUIIO «TPEX CUTM»?

14, Kakum o00Opa3oM MOXXHO OCYIIECTBUTH OTCEB TPYOBIX IOTPEIIHOCTEH METOI0M
MaKCHUMaJIbHOTO OTHOCUTEIBHOTO OTKJIOHEHHUS?

15.  Kakum 00pa3oM MOKHO OCYIIECTBHUTH OTCEB IPyOBIX MOTPENIHOCTEH C MCTOJb30BaHUEM
pa3Mmaxa Bapuaruu?

16. B uem 3akitoyaercs OCHOBHas 331a4a KOPPEJSILIMOHHOTO aHanu3a?

17. Jlna OIEHKM KakoW KOPPEISIMOHHOM 3aBUCHMOCTH HCIOJIB3YeTCS BBIOOPOYHBIN
ko3 durment koppensuun? KakoBsl ero cBoricrsa?

18.  Uro Takoe «moJje koppemsun»? Kakum 00pazomM OHO aHATU3UPYeTCs?

19.  Kak npoBepsercsi 3HaYMMOCTh KOA(PPUITUEHTA KOPPEIISIIIH ?

20.  Iloscaute, 4Yro mpeAcTaBiIsieT coOOHW MaTpulla MapHBIX JMHEWHBIX KOA(D(GUIIMEHTOB
Koppemsuuu?

21. ]l COBOKYMHOCTU TpeX CIy4YalHbIX BenuuuH X, Y, Z MojdydeHa MaTpHila BRIOOPOUYHBIX

1 04 -—-0,7
0,4 1 0,6

KOA(QQHUIUEHTOB  KOPPEJISALUU —0.7 06 1 1 yxaxure naubonee TecHo cBs3aHHbIE napel
BEJIMYUHBI.

22.  Kakum 00pa3oM BBISBISIOTCS MYJIbTUKOJIIMHEAPHBIC TIPU3HAKH?

23.  UYro oneHuBaeT BHIOOPOYHBIH KOADOUIIMECHT MHOKECTBEHHOW KOPPEIISIIUH?

24.  TlosicHUTE MPAaKTHYECKOE HCIIOJIb30BAHHE MATPUIIbl MAPHBIX JTHHEHHBIX KOA((OUIIMCHTOB
KOPPEJIAIIUY.

Tecr  «McciaenoBanue  KOPpeJNSUHMOHHBIX  3aBHCHMOCTEH  MeXKAY  NPH3HAKAMH»
(;1abopaTopHasi padoTa Ne2)

Br1Opath npaBUIIBHBIN OTBET.

1. KoadduuueHnT koppemnsaiuy, paBHbIM HyI0, 03HAYaeT, YTO MEX/1y EPEeMEHHBIMU: a) JTUHEeHHas
CBSI3b OTCYTCTBYET; O) CYILIECTBYET JIMHEIHAs CBSA3b; B) CUTYyaIlUsl HE ONpE/IeeHa.

2. KospduumeHnt koppensiuu, paBHbI 1, 03Ha4aeT, 4To MeEXIy NEpEeMEHHBIMH: a) JHMHEeHHas
CBSI3b OTCYTCTBYET; 0) CyIIECTBYET JIMHEHHAs CBS3b; B) (PYHKIMOHAIbHAsl 3aBUCHMOCTb; I') CUTyallusi HE
OIpe/eIIeHHa.
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3. B kakux mpejenax u3MEHseTCs MHOXKECTBEHHBIN KodduimeHT koppemsun: a) ot 0 10 1; 6)
or-1 100;B)or-1 1m0 1;1) 0T 0 11O 10.

4. B xakux mpenenax uaMeHsercs kodpdunuent aerepmunanuu: a) ot 0 1o 1; 6) ot -1 10 0; B) ot
-1 no I;r) ot 0 no 10.

5. Koadpdumment merepMuHAMM — 3TO: a) KBaJpaT MApHOTO KOA(P(PHUIIMEHTA KOPPEISIUH; 0)
KBaJpaT 4YacTHOIO KOX(PQPHUIMEHTa KOPpEISILMU; B) KBagpaT MHOMXECTBEHHOIO KOX(PPHUIMEHTA
KOPPEISALIUH.

Xy — X%y
xsy
JIeTepMHUHAIUK; 0) mapHOro Kod(PUIMeHTa KOPPESIUU; B) YaCTHOrO KOd(DHImeHTa KOppemsiuu; T)

MHO>KECTBEHHOTO KO3(pPUIIMEHTa KOPPEIISILIHH.

7. Ha mpakTuke O HaJIMYUM MYJbTUKOJTMHEAPHOCTH OOBIYHO CYAST MO KOPPEISIMOHHOM
Martpuiie. Ecim o1uH U3 371eMEHTOB KOPPEIAIIMOHHON MaTPHUIIbI OOJIBIIIE , TO CUUTAIOT, YTO UMEET
MECTO MYJIbTUKOJUIMHEAPHOCTh U B YPAaBHEHHUE PETPECCUU CIIEAYET BKIIOUYATh TOJIBKO OJUH U3 (PaKTOPOB.
BcraBwTe HenocTaromiee 3nauenue: a) 0,3; 6) 0,5; B) 0,65; 1) 0,8; 1) 0,9; €) npyroe 3HadeHUeE.

6. Bennunna, paccuutanHas no gopmyne r = , SIBIISICTCS OIICHKOM: a) Kod(duimeHTa

IIpuMmepHBIe BONPOCHI K 3aLIUTE JIA00paTOpHOii padoThl Ne3:

1. KakoBbI OCHOBHBIE 33/1a4M PErPECCUOHHOTO aHAIM3a?

2. B 1ueM 0coO€HHOCTP KJTaCCHYECKOW MOJIENH TTapHOH JIMHEHHOW perpeccun?

3. B kakux ciydasx ans onucaHus pe3yIbTaTUBHOIO MPH3HAKa 11e1eCO00pa3HO MOCTPOEHUE
MO/I€NIY MTAPHOM JJUHEUHOU perpeccuun?

4, [Tepeunciure TpeGoBaHMsS K MCXOJAHOW MH(POPMAIUHM TPH TOCTPOCHUH MOJEIH ITapHOMN

JINHEITHOW perpeccum.

5. [TosicauTe cMbIcT KO3 GUIIUEHTA PErpeccru, HA30BUTE CIIOCOOBI €ro OIICHUBAHUS.

6. B gem cyth MeTo1a HanMeHbIMX kBaaparoB (MHK)?

7. B kakux ciyyasx BoO3MOXKHO ucnojb3oBanne MHK?

8. [Mosicante npeanoceinku MHK.

9. Yt0 TaKoe YUCIO CTEEHeER ¢cBOOOIbI?

10.  UYro ompenenseT ypoBEHb 3HAYNMOCTH 0.7

11.  Kakoga xonuenuus F-xputepust ®@uiepa?

12. Kak omnpexpensiercs TtabmuuHoe 3HavyeHue kpurepus Oumepa? Kak omnpenensercs
(dakTrueckoe (pacyeTHOE) 3HaUeHHE kputepus Durepa?

13. B uem cMbIch cpeHeit onrOKY anmpoKCUMAIMH U KaK OHa OTpeesisieTcs?

14.  Yrto XapakTepusyeT AacCTHYHOCTH?

15.  Kak ctpouTcs T0BEpUTEIbHBIN HHTEPBAT KOA(PHHUIIUEHTOB perpeccun?

16.  Kak paccuuTbIBaeTCs MPOrHO3HAS OIIEHKA PE3yIbTATUBHOTO MTPU3HAKA?

17.  KakoBbl OCHOBHBIC 33J]Ja4ul MHOYKECTBEHHOTO PETPECCUOHHOTO aHajm3a?

18.  3ammmuTe MOJeNb MHOXKECTBEHHOU ImHelHOW perpeccuu. Ilosicnute, kakum o6pazom
OCYIIECTBIISICTCS MHTEPIIPETAIIHSI MOJICIIA PETPECCHH.

19.  TlosicauTe cMBICI KOA(DPHUITMEHTOB PErpecCHu, HA30BUTE CIIOCOOBI UX OIICHUBAHUSI.

20.  V3noxuTe CYyIIHOCTh AWCIIEPCHOHHOTO aHalM3a W pPEe3ylbTaThl €ro MpEeACTaBICHUS B
Excel.

21.  Hznoxwure pe3ynbTaThl MpeACTaBICHHs PErPECCHOHHOTO aHanu3a B Excel.

22. Y10 TaKo€e YUCIIO CTENEHEN CBOOOIbI?

23.  UYto ompenenser ypoBeHb 3HAUUMOCTH 0.7

24.  KakoBa xoHuenuus F-kpurepus @urmepa?

25. Kak ompenensiercs TabnuuyHoe 3HauyeHwe Kputepus Dumepa? Kak ompenensiercs
¢dakTuyeckoe (pacueTHoe) 3HaUeHHE KpuTepus Duriepa?

26.  Kaxk ompenensercs 3HAYUMOCTD (CYIIECTBEHHOCTh) KOA((OUIIMEHTOB perpeccuu?

12



Hanpasnenue noocomosxu 09.03.01. «npopmamura u evruuciumenvras mexHuka» ( Dunnan

IIpogpuns «Aemomamuzuposannsie cucmemsbl 06paboOmMKu UHopmayuu u ynpasieHus» <
PIIJ] B1.B.JIB.04.01 «Memoowi ananuza OaHHbIX» v3n_

27. Kak ompenensercs Tabnwunoe 3HaueHue kpurtepus CrprogeHta? Kak ompenensercs
¢axTrueckoe (pacuetHoe) 3HaueHue kpurepust Cterofenra?

28.  llepeuncnure M TOSCHUTE KPUTEPUH, 1O KOTOPHIM CPABHHUBAIOTCS PErpecCHOHHBIC
MO/IEJY, OITUCBIBAIOIINE OJIMH U TOT K€ PE3Yy/IbTaTUBHBIN IPU3HAK.

29. Hazosute TpyaHOCTH IpH OCTPOEHUN YPAaBHEHHSI MHOKECTBEHHOM JIMHEWHOM PETPECCUM.

30.  M3noxuTe CYIIHOCTD SBJICHUS MYJIbTKOJUTMHEAPHOCTH.

31. HaszoBuTe OCHOBHBIC HAINPABICHHUS PEHICHUS MPOOJIIEMBbl MYJIbTHKOJUIMHEPHOCTH
IIPU3HAKOB B PErPECCHOHHOM YPaBHEHUHU.

32.  Kakum 00pa3oM CTpOUTCS MPOTHO3 TI0 YPaBHEHHUIO perpeccun’?

33.  Kakum 00pa3oM CTpOWTCS IOBEPHUTENBHBIA WHTEPBAI OICHKH MPOTHO3a 10 YPaBHEHUIO
perpeccun?

IIpumepHbie Bonpocskl k 3ammTe JadopaTopHoii padoTsl Ned:

1 Maitte nonsTue anekBaTHOM Moaenu perpeccuu. [Ipuseaure npumep. [losicaute rpaduuecku.

2. Jlaiite moHsTHE TOUHOU Moaenu perpeccuu. [IpuBeaure npumep. [losicaure rpaduaeckm.

3. Tloscaute, KakuMm 0Opa30oM, aJE€KBATHOCTh M TOYHOCTb MOJEIHM PErpeCcCUM 3aBUCAT OT
PErpeCcCUOHHBIX OCTATKOB.

4. IlosicauTe cymiHOCTh yenoBuil ['aycca-Mapxkosa.

5. IosicHuTE CMBICI MOHSATHI TOMOCKEACTUYHOCTh U IT€TePOCKEAACTUIHOCTb.

6. [TosicauTe MOCIIENCTBUA F€TEPOCKETACTUIHOCTH.

7. TlosicHUTE, YTO O3HAYAEeT HAJWYUE aBTOKOPPEISIIMU OCTATKOB ypaBHEHHUs perpeccuu. KakoBbl
MOCJEACTBUS HAJIMYHUS 3TOTO SIBJICHUS.

8. Kakumm cBoiicTBamMu 00JIaal0T OLEHKH KOY(PQPHUIIMEHTOB ypaBHEHHsI PETPECCHH,
paccuntannbeie o MHK?

9. Ilepeuncnure ycioBus, kotopeie momumo mpeanocbuiok MHK (ycnmoBumii ["aycca-Mapkosa)
MPEANOJIArarTCs MPU NOCTPOECHUU KIIACCUYECKUX PErPECCHOHHBIX MOJIENEH.

10. Kak npoBeputh BbiniosHeHue 1-i npeanocsuika MHK M (¢gi) = 0?

11. Kak npoBeputs BbiniosiHeHue 2-# npeanocsuiki MHK D(ei) = o ? 1st Beex i?

12. Kak nposeputh BbinonHenue 3-i npeanocbulku MHK - 3HadeHns &,. He3aBHCUMBI MEXIY
co0oit?

13. Kak npoBeputs BbINONHEHHE 4-i1 npeanockuiky MHK - o = CO\/(&‘i ' X; )= 0?

14. Kakum 006pa3om mpoBepsieTCs: CIIy4aiiHOCTh OCTaTKOB YPaBHEHUS PErpeccuu’?

15. Kakum o00pa3om mpoBepsieTCsi HOPMAaIbHOCTb PpACHpPENENIeHUs OCTAaTKOB YpaBHEHHUS
perpeccun?

16. Kakum 00pa3oM MOXHO M3y4YHTh BJIMSHHE Ka4eCTBEHHBIX MEPEMEHHBIX HA Pe3yIbTaTHUBHBIM
MIPU3HAK B PErPECCUOHHON MOJEIH?

17. NaiiTe moHaTHe «UKTHUBHAS ITEPEMEHHAS.

18. Kakoit a3pdext Oyaer TOCTUTHYT BKIIOUEHHEM (UKTUBHBIX MEPEMEHHBIX B PErPECCHOHHYIO
MO/IENIb — MHOKECTBEHHYIO PETPECCUI0?

19. Kakum o0pa3oMm cocTaBisieTcs BBIOOpKA Ui TMOCTPOSHUS MHOKECTBEHHOW JWHEHHOU
perpeccuu ¢ BKIIOUYeHHEeM (UKTUBHBIX IEPEMEHHBIX? JTO BpeMEeHHas MM IPOCTPaHCTBEHHAs BEIOOPKA?

20. Kakum 00pa3oM paccCUUTHIBAIOTCS KOI(PPHUIIMEHTH YpaBHEHHSI perpeccuu ¢ (UKTUBHBIMU
MepeMEHHbBIMU?

21. Kakum o00pa3oM OCYIIECTBISIETCS MPOTHO3UPOBAHWE pPE3yJIbTaTUBHOTO TMPHU3HAKA TIO
YPaBHEHUIO PErpeccuu ¢ PUKTUBHBIMU IEPEMEHHBIMU?

IIpumepnbie Bompocsl mo TeMe «OCHOBBI perpecCHOHHOro anajamusa. HeaunHeiinas
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Hanpasnenue noocomosxu 09.03.01. «npopmamura u evruuciumenvras mexHuka» ( Dunnan

Ipoghunv «Aemomamuzupoeanmwvie cucmemvl 00pabomKu UHGopmMayuy u ynpagieHus» <
PIIJI F1.B.]]IB.04.01 «Memoobvl ananu3a 0anHuLx» man_
perpeccusn»):

1. Ha xakue aBa kiacca AensaTCs HeJIMHENHHbIe ypaBHEHUs perpeccun. IlpuBenure npumepsl.

2. Kakum 00pa3oM TNpOBOAMTCS JIMHEAPU3ALMUS YPABHEHUS PETPECCHH HETUHEWHOTO I10
IepeMEeHHOMN ?

3. Kakum o00pa3oMm MNpOBOAWTCS JIMHEAPU3ALUS YPABHEHUS PETPECCHH HEITMHEWHOTO 10
OILICHHBAaEMbIM IIapaMeTpam?

4. JlaiiTe MOHATHE KOPPESALUU HETMHEHHON PErPECCUN.

5. YTo Takoe UHAEKC Koppeasuuu’?

6. Jlnst yero uCnosib3yeTcst MHAEKC JeTEPMUHAIIAN?

7. B yem 3akioyaercs npoueaypa NpoBEpKH CTATUCTUYECKON 3HAYMMOCTH YPAaBHEHUSI pErpeccuu
¢ moMo1pto kpurepust durmiepa?

IIpumepHnbie Bonpockl o TeMe «MojaeanpoBaHue BpeMEeHHbIX PSA0B» !

1. HazoBuTe 0CHOBHBIEC KOHIICTIIIMU U MPEANOCHUIKA MOJSIMPOBAHUS BPEMEHHBIX PSJIOB.

2. 2.KakoBa pojib CTaTUCTUYECKOTO MPOTHO3MPOBAHUS B MPUHATHUH HAYYHO-OOOCHOBAHHBIX
YIIPABJICHUYECKUX PEIICHUM.

3. 3.IIpuBeaute npuMepsl 3a7a4 MPOTHO3UPOBAHUS POLIECCOB.

4, 4.Kakue BbI 3Ha€TE BUJIbI BDEMEHHBIX PSAIOB?

S5. 5.Ilepeuncnure  TpeOoBaHUS, MpeIbsABISEMble K  BPEMEHHBIM  psaamM  Ipu
MIPOTHO3UPOBAHHH.

6. 6.JlaTh MOHATHE KOMIIOHEHTHI BPEMEHHOTO PsI/ia.

7. [lepeuncnut 3Tansl NEPBUYHOTO aHATN3a KOMIIOHEHTHOTO COCTaBa BPEMEHHOTO psija.

8. [losicauTe, B 4YeM COCTOST XapaKTepHble OTIMYUS BPEMEHHBIX pSAJOB  OT
MIPOCTPAHCTBEHHBIX BHIOOPOK?

9. OObscHHTE HAa3HAUEHUE CKOJB3AIINX CPEAHUX. BIusHUE KaKMX KOMIOHEHT BPEMEHHOIO
psiza ycTpaHseTcsl C UX MOMOIIbIO?

10. [TosicauTe, KOT/MA 11EIECO00PA3HO HCIOIB30BATH MPOCTHIC CKOJB3SIINE CPEAHHE, a s
KaKHX BPEMEHHBIX PSAJOB MPEANOUYTUTEIbHEE IPUMEHEHHUE B3BEIIICHHBIX.

11.  [arp moHSATHE aJJIMTUBHBIX, MYJIbTUIIMKATUBHBIX, CMEIIAHHBIX MOJEJCH BpPEMEHHBIX
PSIOB.

12. Kakum  00pa3oMm  ompenmensieTcs  XapakTep  CE30HHOCTH  (QJUIMTHBHBIM WM
MYJIbTUTUTMKATUBHBIN) HA OCHOBE rpauecKoro aHajau3a JaHHbIX?

13.  Yro mpenctaBisitoT coO0i TpeHA0Bas, Ce30HHAs, IUKINYECKas U CIydyaiiHask KOMIIOHEHTHI,
B UEM UX OTINYHE?

14.  Yro npencrasisger coOoi ajiuTUBHAS MO/IeTb BPEMEHHOTO psa?

15. .B ueM oTnuune ce30HHONW KOMIOHEHTHI OT HUKJINYecKoi? UTo y HuX ob1ero?

16.  Yro mpencrapisger coOOi MyIbTUIUITMKATUBHAS MOJIENIb BpEMEHHOT0 psiaa?

17.  Kakwue BbI 3HaeTe METO/IbI TPOBEPKU THIOTE3bI O CYIIECTBOBAHUN TEHACHIIUN?

18.  HazoBute MeTO/Ibl, HCHIOJIB3YEMbIE TIPU CTIIAKUBAHUH BPEMEHHBIX PSIOB.

19.  Kak MO»XHO BOCCTaHOBHUTbH HEAOCTAIOIINE YPOBHU BPEMEHHOTO psia?

20.  Kaxkwue BbI 3HaeTe KJIACChl MOJETEH KPUBBIX pOCTa (TPEHAOBBIX MOIETei)?

21.  Kak MOXHO OLIEHUTh MapaMeTpPhl MOJIMHOMOB?

22.  Kakue BbI 3HaeTe XapaKTEPUCTUKH TOYHOCTU MOJIENei?

23. Kak mpoBOOUTH aHANU3 CIIy4alHON KOMIIOHEHTHI ISl TIPOBEPKH aJI€KBATHOCTH
BBIOpaHHBIX MOJIeNIel peasbHOMY Ipolieccy?

24.  Kak mpoBepuTh HATMYHE aBTOKOPPENAIINU B OCTaTKaX?

25.  Kakue TpeboBaHUS MPEABSBIAIOTCS K BPEMEHHBIM psiiaM KaK K MCXOAHOW HMHpopmanuu
MIpU IPOTHO3UPOBAHUN?

26.  Uto Takoe IOBEPHUTENHHBIN HHTEPBAI MPOTHO3a?
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Hanpasnenue noocomosxu 09.03.01. «npopmamura u evruuciumenvras mexHuka» ( Dunnan
Ipoghunv «Aemomamuzupoeanmwvie cucmemvl 00pabomKu UHGopmMayuy u ynpagieHus»
PIIJI F1.B.]]IB.04.01 «Memoobvl ananu3a 0anHuLx»

OneHouHble CpesicTBA AJIs IPOMEKYTOUHOM aTTECTALUU:
IIpumepHbIe 3a1aHNs pacyeTHO-TpaduyecKoii padoThI:

3ananue 1

JUia Kax7oro BapuaHTa IPEACTaBICHbl BbIOOPOYHBIE 3HAYEHUS CIy4alHOW BENIWYMHBI X
(BeI0OpKaA 00BbeMOM N=45). X - 3T0 pe3ysbTaThl PEruCTPAIMY 3HAYCHU 3aTyXaHUsl CUTHAJIA Xj HA 4YacTOTe
1000 T'm xomMMyTHpyeMOTO KaHaja Tele(OHHOW CeTH. DTH 3HA4YeHUs, U3MEpeHHble B 1b, B BuUIe
BAPUAIIMOHHOTO psAJa MpeACTaBleHbl B TaOIMIE MCXOJHBIX JaHHbIX. Heobxonumo mnocTpouTh
BAapHUAIMOHHBIN psJl, IPEICTaBUTh €r0 rpapuuecKy, MpOaHAIU3UPOBATh U PACCUUTATh XapaKTEPUCTUKH.

Heobxoumo:

1. Berunciuth BEIOOPOYHOE CpeHEE 110 MEPBBIM 25 3HaYEHUSIM, BBIYUCIUTH BEBIOOPOUYHOE CpeHEe
1o BceMy 00bemMy BbIOOpKU. CpaBHUTS.

2. BpiuucnuTh BHIOOPOYHYIO AMCIIEPCHIO MO MEPBBIM 25 3HAUEHUSM, BBIYUCIUTH BHIOOPOUYHYIO
JMCTIEPCHIO IO BceMy 00beMy BbIOOpKU. CpaBHUTE.

3. PaccuuTarh MOy U MEMaHy BapHAIMOHHOTO psina (N=45).

4. TlomyuuTb HMHTEpPBaJIbHBIA BApUAIMOHHBIM psAJ TO BceMy 00beMYy BBIOOPKH, pa3JeNuB
BBIOOPOYHBIE 3HAYEHUSI HA 5 HHTEPBAJIOB.

5. Iloctpouts rucrorpammy. Crenath BBIBOJIL.

6. PaccuntaTh BBIOOPOYHOE CpellHEE, BHIOOPOUYHYIO JUCIEPCUIO0 MHTEPBAIHLHOTO BapHAIIMOHHOTO
psna, MOAY Y MEIUAHY.

7. Paccuurare koddduimeHT Bapuanuu, KodQPHUIIMEHTH aCHMMETPUM U DKCIlecca W CICNaTh
BBIBOJ O XapaKTepe pacrpeaeneHus ciiydyaiHo Beauuunbl X. [[oSCHUTE pe3ynbTar.

8. IlpoBepuTbh, BKJIIOYACT JM BbIOOpKAa aHOMabHBbIE 3HAUCHMs (MO MPaBUIIy «TPEX CUTM»).
CrenaTth BBIBOI IO 1.7 U 8.

3aganue 2

[IpencraBiena BbIOOpKa, BKIIIOYAIOIIAs pPE3YJIbTATUBHBIM MPU3HAK Y U HECKOJIBKO (PaKTOPHBIX
MIPU3HAKOB, BIMUSIOMIUX HA HETO.

TpebyeTcs:

A. U3yuuTb OCHOBBI KOPPENALMOHHOTO aHaiu3a (MOCTPOUTH MOJS KOPPEJSIUH, MOJIYYUTh
KOPPEJSIUOHHYI0 MAaTpHUIly; IPOAHAIU3UPOBATH KOPPENSLUOHHYI0 MAaTpHUIly W CIellaTh BBIBOJ O
BO3MOXHOCTH MOCTPOEHUS perpeccuu (yKa3aTb KOHKPETHBIM BUJT MOJICIH).

b. M3yuuTh OCHOBBI PErPECCHOHHOIO aHan3a (MOJIYYUTh JIMHEHHOE ypaBHECHHE MHOYKECTBEHHOM
perpeccuu, BEIOpaB B KaueCTBE 3aBUCUMOI NMepeMEeHHON — Y, B KaueCTBE HE3aBUCHUMBIX MEpEeMEHHBIX X,
COOTBETCTBYIOIIME BapuaHTy (B ONMPEICICHUN YPABHCHHUS OMUPATHCS HA PE3YJIbTAThl 1M.A); ONMpPEACTUTh
KO3 (GUIMEHT MHOXECTBEHHONW KOPpEeSiIMA U KOIPPHUIMEHT AeTEPMHUHALNU TOJYyYEHHOW MOJAENH;
MIPOBEPUTH 3HAYUMOCTh MMOCTPOSHHON MOJIENH, UCTIONB3Yd YpoBeHb 3HaunMoctu o = 0,05; ecnu monenb
3HaYMMa, J1aTh OLEHKY K03((UIIMEeHTOB MHOXKECTBEHHON perpeccuu Ha ocHoBe t-kputepus CTbIO/ICHTA;
MepecyuTaTh ypaBHEHHE MHOKECTBEHHOM perpeccuu, UCIOIb3ys TOJIBKO 3HAUUMBbIe (PAKTOPHI; IPOBEPUTH
a/ICKBaTHOCTh TOJIYYEHHOUN PErpecCHOHHON MOJENU; BBIMOJIHUTH MPOTHO3HPOBAHUE B COOTBETCTBHH C
BapUAHTOM 3aJaHHUSI.

IIpumepHbIe TeCThI 10 AUCHHUILIMHE «MeToabl AHAIN3A TaHHBIX»
1./Ins1 kako¥ U3 CIeayIOIUX KAl U3MEPEHUI TPUBEIEH NPAaBUIIbHBINA puMep?
1 NHTepBasibHas 1IKaJla — HOMEpa IOMOB Ha yJuIax.
2 Illxana oTHOLIEHUH — TemnepaTypa B rpaaycax Llenscus.
3 HomuHanpHas — BpeMsl pelieHus 3aJa4u CTYJCHTOM.
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4 TlopsnkoBasi — CTyJI€HTBI peliy, 4to npodeccop X camblii crporui, npodeccop Y BTOpOit
[I0CJIE HEro, U T. 1.
2. I'eHepasibHast COBOKYITHOCTD - 3TO:
1 Bce 00111ECTBO;
2 u3y4daemMasl couuaibHas rpynmna;
3 MHOXECTBO BC€X OOBEKTOB, KOTOpble HMEIOT KayecTBa, CBOWCTBA, WHTEpECYIOIUe
HCCIIE0BATES;
4 u3y4yaeMblil COUUAIBHBII HHCTUTYT.
3. Yem Gosee oTHOpOIHA TEHEPATIbHASL COBOKYITHOCTD, TEM. . .
1 Gosblie BeMMYMHA BO3MOXKHOM OIIMOKH BBEIOOPKHU;
2 MeHbIlIe BETMYNHA BO3MOXKHOM OIINOKH BHIOOPKH;
3 ommOKka BBIOOPKH HE 3aBUCHUT OT OJJHOPOJAHOCTH F€HEpaIbHON COBOKYITHOCTH;
4 Gonpimii 00BEM BRIOOPKU OTPEOYETCS UCCIEIOBATEIIO.
4. IlonsTHE «PENpPE3eHTaTUBHOCTDY O3HAYAET:
1 cBOWCTBO BBIOOPKH BOCIIPOU3BOAUTE CTPYKTYPY F'€HEPAIbHON COBOKYITHOCTH;
2 cBOWCTBO 00BEKTA BOCIIPOM3BOIUTH CUTYAIIHIO UCCIIEIOBAHUS;
3 CBOMCTBO TeHEPAITLHOM COBOKYITHOCTH BOCTIPOM3BOIUTH CTPYKTYPY O0BEKTa;
4 cBOICTBO 3a/7]a4 MCCIIEIOBAHUS BOCIIPOU3BOIAMTD €T0 LEIb.
5. IlocTpoenue caydaitHON BRIOOPKHA OCHOBBIBACTCS
1 Ha BOBMOYKHOCTSIX ¥ JKEJIAHUH HCCIIEI0BATES;
2 Ha y4JeTe CIy4alHBIX (PaKTOpPOB, BIAMSIONIMX HA COCTOSHUE OOBEKTA;
3 Ha BEpOSATHOCTHBIX METO/IaX 0TOOPA PECIIOHICHTOB;
4 Ha 3KCTIEPTHBIX METOAAaX 0TOOpa PECTIOHICHTOB.
6. LleHTpanbHYIO TEHACHINIO XapaKTePU3YIOT TaKHe BETMUNHBI, KaK:
1 cpenHeKkBaIpPaTUYHOE OTKIOHEHHUE;
2 MeIuaHa;
3 pa3max;
4 pa3mep BBIOOPOYHON COBOKYITHOCTH.
7. BennunHa aucriepcun (CpeTHEKBAIPAaTHIECKOTO OTKIIOHCHHUS) TIOKA3bIBACT:
1 urcnoBOE 3HAUYECHUE CPEHEN BEJIMUMHBI IEPEMEHHON;
2 cuity CBSI3U MEXIY ABYMs U Ooliee mepeMeHHBIMH;
3 HampaBiIeHUE CBSA3U MEXKAY U Ooliee mepeMeHHbIMU;
4 crenenb paz0dpoca Bcex 3aUKCUPOBAHHBIX 3HAYCHUN IEPEMEHHON BOKPYT' CPETHETO.
8. CBsI3b MEXIy ABYMSI IEPEMEHHBIMH MTPOSIBIISIETCS B!
1 ycroitunBocT (HEM3MEHHOCTH) 3HAYEHWN OJHOW TMEpPEeMEHHOW MpU W3MEHEHWH 3HaYCHUI
JpYTOH;
2 BO3JICHICTBUM Ha XapakTep OTBETA NOPSAJIKa, B KOTOPOM BOIPOCHI pa3MEIIEHbl B BOIPOCHUKE;
3 U3MEHEHUHU 3HAUYCHUM OTHON NIEPEeMEHHON MPU U3MEHEHUH 3HAYEHUH APYroi mepeMeHHOM;
4 HanUYNK OJMHAKOBOT'O BEPOATLHOTO BBIPAYKEHHSL.
9. Koppensnus MoxeT ObITh:
1 MONIOKUTENBHON U OTPULIATENIBHOM;
2 TUHENHON U HEJTMHEHWHOM;
3 mapHO 1 MHOXKECTBEHHOI;
4 Bce nepeynciIeHHOe BEPHO.
10. HyneBas rumoresa — 3T0:
1 runore3a o paBeHCTBE NapaMeTpa reHepaibHON COBOKYITHOCTH 3apaHee 3aJaHHOMY 3HAUEHUIO
2 runote3a 00 OTCYTCTBUU Pa3IHuni;
3 runore3a 0 HAIMYUU Pa3IuUUii;
4 runore3a, aIbTEPHATUBHAS TOU, KOTOPYIO Mbl XOTUM IPOBEPHUTH.
11. p-ypoBeHb — 3TO:
1 paccuuTaHHass B XOJ€ CTAaTUCTHMUYECKOTO TECTa BEPOSTHOCTh OMIMOOYHOTO OTKIOHEHUS
HYJIEBOW TUIOTE3HI;
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2 MOPOTOBBI YPOBEHb CTATUCTHUECKOM 3HAUUMOCTH (TOmyJspHbIMU siBIsitoTcest 10 %, 5 %,

1 %, u 0,1 %).

3 BEpOATHOCTH OLIMOOYHOIO HEOTKJIOHEHUS HYJIEBOW I'MIIOTE3bI;

4 BEepOSTHOCTb IIPUHATHUS HYJIEBOI TMIIOTE3bI;
12. Cratuctuyeckuil Kputepuii — 31o:

1 MeTox cpaBHEHMsI BHIOOPOYHOM COBOKYITHOCTH C TEOPETHUECKUM pacIipeelIeHuEeM;

2 KpuUTepui, 0 KOTOPOMY NPUHHMAETCS PEIIEHHE O PAaBEHCTBE WM HEPABEHCTBE CPEIHUX

3Ha4YeHUH B IByX BHIOOpKax;
3 pearoniee MpaBWIO, MO KOTOPOMY Ha OCHOBE pPE3y/IbTAaTOB HAONIOJEHUN INPUHUMAETCs
peleHue B 331a4e IPOBEPKU CTATUCTUUECKUX TUIIOTE3;

4 paBuIIO, 110 KOTOPOMY OIPEEIAETCS 3aBUCUMOCTD UM HE3aBUCHUMOCThH JIBYX BBIOOPOK.
13. [TapameTpuueckue CTaTUCTUYECKHE KPUTEPUU:

1 mpenamonararT HE3aBUCHUMOCTH BHIOOPOK;

2 MpOBEPSIOT, YTO BBIYUCISIEMOE BEIOOPOYHOE 3HAUCHHE PABHO OINPEICIEHHOMY ITapaMeTpy;

3 IpOBEPSIOT HATMYHUE PA3InIUNA MEKIY BHIOOpKaMHU;

4 [Ipennonararot, 4TO BUA paclpeaeneHus Wik QyHKIUsS pacpeieleHus: BBIOOPKH HaM 3a/1aHbl.
14. Kakoii W3 TepeunclieHHBIX HHXKE METOJIOB aHalli3a He SBISAETCA CTAaTHCTHYECKUM METOJIOM
aHaJIN3a B3aUMOCBSI3H IIPU3HAKOB?

1 KoppensiunoHHbIN.

2 PerpeccrnoHHBII.

3 KonTenr-ananus.

4 daKkTOpPHBIMN.
15. Yto U3 mepeurcaeHHOro ABIsAeTCs IeIbI0 KIaCTepHOro aHann3a?

1 OnpeneneHue B3aMMOCBSI3EH MEX Ty IEPEMEHHBIMHU.

2 CokpalieHue 4uciia IEPEMEHHBIX X Ul OUCAHUS JaHHBIX.

3 Knaccu¢ukanus MHOTOMEPHBIX JJaHHBIX HAOMIOICHUI.

4 Tlouck 3aBUCUMOCTEN B SKCIIEPUMEHTATBHBIX JJAHHBIX.

IIpumepHbIe Bonpockl K IK3aMeHy N0 JUCHUILINHE «MeToabl aHAIN3a JaAHHBIX»

AHanu3 1aHHBIX U €ro OCHOBHbIE 3Tarbl. Lleny u 3amaun ananusa.

CO6op u MOAroTOBKA JIaHHBIX.

[IpenBaputenbHas 06paboTKa pe3yIbTaTOB SKCIIEPUMEHTA.

JIMCKpeTHBII BapUallMOHHBIN Pl U €70 XapaKTEPUCTUKH.

Koppensuuonnslii aHanu3: OCHOBHbIE NOHSATUSA. KoppensuuoHHBIH aHamu3 U €ero
UCI0JIb30BaHKE B aHAJIU3E TAaHHBIX.

aogrwnPE

6. Koppensuuonnsiit ananus. TpeboBanus k oT60py pakTopoB i pacuera kodhduireHTon
KOPPETAIIH.

7. [IpoBepka runore3 0 HOPMaJILHOM PACHPEICICHUN TPU3HAKOB.

8. HccnenoBanue TUHEHHON 3aBUCUMOCTH Y OT €IMHCTBEHHOM OOBSCHSIONIEH IepeMEHHOMN

X: napHblil JuHEWHbIH K03 dunment koppensauuu. Ilone koppemsuun. IIpoBepka rumores o HaIM4UU
JIMHEWHOMN KOPPEISLIMOHHOM CBSI3H.

9. Pacuer mapHoro nuHeitHoro koadduuuenta xoppenauuu. Iloctpoenne KoppensunoHHOM
MaTpuIbl. AHAIN3 KOPPEIALUOHHON MaTpuIlbl. MyJlbTHKOJUTMHEAPHOCTD U CIIOCOOBI €€ YCTPaHEeHHSI.

10.  Craructuueckoe olieHMBaHHE NapameTpoB. CTaTUCTHUECKHE OIIEHKM M WX OCHOBHBIE
CBOMCTBA: COCTOATENBHOCTh, HECMEIIEHHOCTh, 3P(PEKTUBHOCTD.

11.  PerpeccMOHHBI aHamuM3: OCHOBHblE TOHATHA. PerpeccMOHHBI aHaAIU3 U €ro
UCIOJIb30BaHUE B aHAIN3€ JJaHHBIX.

12.  PerpeccuoHHblii aHanu3. TpeOoBaHus K OTOOpPY NPHU3HAKOB MJISI MOCTPOSHHS] MOJENIU
perpeccumu.

17



Hanpasnenue noocomosxu 09.03.01. «npopmamura u evruuciumenvras mexHuka» ( Dunnan

Ipoghunv «Aemomamuzupoeanmwvie cucmemvl 00pabomKu UHGopmMayuy u ynpagieHus» <" j
PIIJ] B1.B.JIB.04.01 «Memoowi ananuza OaHHbIX» v3n_

13.  Meron nanmensinux kBagparos (MHK). [Ipeanocsuikn MHK.

14. IToctpoenne u umccnenoBaHuE MOJCIM IAPHOW JIMHEWHOW perpeccud. MHTepnperanus
MO/IENIH [TAPHOM JIMHEMHON PErpecCu.

15.  Pacuer u uHTepnperanus KO3PPUIHUEHTa KOPPEISILUH JUIsl TAPHON JIMHEHHOW perpeccuu.
KoaddurmenT nerepMuHANN U €T0 XapaKTePUCTHKA.

16. JlucniepCMOHHBIN aHAIU3: CYIIHOCTh U METOIMKA IPOBEICHUS.

17. F- Tect Ha 3HAaUMMOCTb ypaBHEHUs perpeccuu. Vcrnonb3oBaHue t-CTATUCTUKU I OLIEHKH
3HAYUMOCTH KO3 (UILIMEHTOB ypaBHEHUs perpeccun. OneHka TOUHOCTH YPaBHEHUS PErpecCuu.

18.  Henwunelinsie perpeccun W uX Xapakrepuctuka. OCHOBHBIE MOJXOABI K TOCTPOCHHUIO
MO/IEIN HEJIMHEWHON PErpeCcCum.

19. MHOX€eCTBEHHBIN perpecCUOHHBIN aHanu3. OCHOBHBIE TOHSATHSL.

20. [TocTpoenune u uccaeaoBaHUe MOIE MHOKECTBEHHOM JINHEMHOW PErpecCH.

21.  Ot0op (akTOpHBIX TMPHU3HAKOB TMPH IOCTPOSHHUH MHOXXECTBEHHOW  PETPEeCcCHH.
MynbTUKOIIMHEAPHOCTh. TPYAHOCTH MOCTPOEHUSI MOJIENI MHOKECTBEHHOM perpeccui.

22.  Ilpenmoceimkd  MeTOJAa  HAaWMEHBIIMX  KBAJPaToB. l'omockenactuuHoCcTh U
reTepOCKEAACTUYHOCTh OCTaTKOB. OOHApYyKEHHE reTepOCKEJaCTUYHOCTH.

23.  ABTOKOppeNsIus OCTaTKOB ypaBHEHUs perpeccur. Ee mpudnHel 1 00HapyKeHHE.

24, JIuHeiHbIe perpecCMOHHBIE MOJIEIN C MEPEMEHHON CTPYKTYpoi. BBeleHHE «MaHEKEHOBY
(pUKTUBHBIX IEPEMEHHBIX) B JINHEHHYIO MOJIENIb PETPECCHH.

25.  Tlonsarue BpeMeHHOTO psina. TpeboBaHUs, PEAbBIsIEMbIE K UCXOMHOW MH(DOPMAITIH ISt
MTOCTPOEHUS MOJIETTN BPEMEHHOTO pPsizia.

26. O0o001IeHHas MOJIETh JMHAMUYIECKOTO psija.

217. MopnenupoBanue TEHJIEHIMU BpPEMEHHOro psina. OCHOBHBIE THUIBI TPEHIOB M HX
pacrno3HaBaHHUe.

28. BrisiBiieHHE C€30HHOM KOMIIOHEHTBI BO BpeMEHHOM psifie. Ce30HHasi KOPPEKTUPOBKA.

29. Psinm @ypbe 1 ero npuMeHEHHE B OLICHKE JMHAMUYECKOTO Psijia.

30.  ABTOKOppensIusl ypoBHEH psia IMHAMHKU U CBSI3aHHBIC ¢ HeW ¢akrtopsl. OOHapyx)eHue
aBTOKOPPEIALUU. YUEeT aBTOKOPPESINH IPU MOJECTUPOBAHUN JUHAMUYECKUX PSIOB.

31. MHoroMepHbIi aHaiu3 AaHHbIX. Llenu u 3amaun ananuza. MeTos, MHOTOMEpPHOW CpeHEN:
MTOCTAaHOBKA 33/1a4M U aJITOPUTM peaTu3aliu.

32.  OnpHo¢akTOPHBIN AUCTIEPCUOHHBIN aHAIN3: IOCTAHOBKA 33/1a4 U allTOPUTM pealln3alliu.

33. Knacrepnsiit ananus. [loctanoBka 3a1auu.

34.  Knacrepusiii ananus. [loArotoBka qaHHBIX IS KIIaCTEPU3ALUH.

35.  Meroapl  kjacTepHOro  aHanu3a. ['paduueckoe  NpEACTaBICHHWE  PE3YIbTATOB
KJIaCTepU3allHH.

36.  dakropubiii aHanus. Lenu u 3agaun pakropHoro aHanuza. OCHOBHbIC IOHSATHUS.

37.  ®aktopubiii aHanus. [locranoBka 3anaun. JIuHeiHas Moaenb GaKTOPHOTO aHAU3A.

38.  daktopHBIN aHANM3. ANTOPUTMBI pPEIICHUs 3a1a4 (PaKTOPHOro aHanuza. MeToJ TJIaBHBIX
KOMIIOHEHT.

39. TexHonornu aHann3a JaHHbBIX.

40.  IIporpamMMHBIEe CpeiCTBA aHAIHM3A IAHHBIX.

B ¢winane ucnonp3yercs cuctemMa ¢ TpaJAWLMOHHOW IIKalION ONEHOK — "oTiauuyHO", "Xopomio",
"yIOBIETBOPUTENBHO", "HEyMOBIETBOPUTENbHO", "3auTeHo", "He 3auTeHo" (majee - NATHOATUIbHAS
CUCTEMA).

q)opMa HpOMC)KyTO‘-IHOﬁ aTTeCcTalluy MO HACTOSIIEeH JUCIIUILINHE — IK3aMeH.

[IpumeHsieMble KpUTEpUU OILICHWBAHUS IO JUCHUIUIMHAM (B COOTBETCTBUU C HUHCTPYKTHBHBIM
nuceMoM HIY MBDMU ot 14 mas 2012 roga Ne U-23):
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Onenka Kputepun ornieHKH pe3ynbTaToB
1o 00y4YeHUs MO TUCITUTUINHE

TVCIIUTUINHE

«ommyHO»/ | BeIcTaBmsiercs oOyJaromemycsi, 0OHApYKUBIIIEMY BCECTOPOHHEE, CHCTEMATHYCCKOE H

«3aYTEHO rIyOOKOE 3HaHUE MATEPUAIOB U3YUYECHHOU NTUCIUTUIMHEI, YMEHHE CBOOOIHO BBITIOJHSTH

(otm4aHO)»/ | 3amaHus, TPETYCMOTPEHHBIC IMPOTPAMMOM, YCBOWMBIIHMI OCHOBHYIO M 3HAKOMBIA C

«3a4TEHO» JOTIOJIHUTEIILHON ~ JINTEpaTypol,  pPEKOMEHIOBaHHOW  paboueil  mporpamMmoi
JTUCIMIUIAHBI; MTPOSIBUBIIEMY TBOPUYECKHUE CIIOCOOHOCTH B TIOHUMAaHUWH, W3JIOKCHUU H
WCIOJIb30BAHUN MATEPUAIIOB W3YUYECHHOU IMCIMILIMHBI, OS3yIPEYHO OTBETUBIIEMY HE
TOJIBKO Ha BOTIPOCHI OWJIeTa, HO M Ha JOIOJHUTEIBHBIE BONPOCHI B paMKax paboueit
MPOrpaMMBI  JIUCIUTUIMHBI, TPABWIBHO BBIIIOJIHUBIIEMY MPAKTHYECKOE 3aJaHHeE.
OneHka 1O JUCIHHUIUIMHE BBICTABISIOTCS OOyJaromeMmycss ¢ Y4€TOM pe3yJIbTaToOB
TEKYIIET0 KOHTPOJIS.
Kowmrierenmuy, 3akperi€éHHbIe 33 JUCIHHUILIANHOW, CHOPMUPOBAHBI HA YpPOBHE —
«3TATTOHHBIN».

«XOpo1oy/ BricTaBnsiercs  oOyuaromiemycs, OOHapyXUBLIEMY IIOJIHO€ 3HAHHWE MaTepuana

«3aYTEHO W3YYCHHOW JIUCIUIUIMHBI, YCIIENTHO BBIMOHSIOMIEMY IPEAYCMOTPEHHBIC 3aTaHWs,

(xopomio)»/ | yCBOHMBIIIEMY OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBaHHYIO pabodueil mporpammoit

«3aUTEHOY JTUCIMIUIAHBI, TOKa3aBIIeMy CHCTEMAaTHYCCKUH XapakTep 3HAHWK 10 JIWCIHMILTHHE,
OTBETHBIIEMY Ha BCE BOINPOCHI OWJIeTa, MPABWIGHO BBITIOJHUBIINN MPAKTHIECKOE
3aJlaHue, HO JIOMYCTHBIIMH TPH 3TOM HEIPUHIUIHAIBHBIC OMMUOKH. OIeHKa I10
JUCIMIUINHE BBICTABJISAIOTCS OOydJameMycss ¢ YY4€TOM pe3yldbTaTOB TEKYIIETO
KOHTPOJISL.
Kommnereniuy, 3akpemiéHHble 3a TUCHUILUIMHOW, C(HOPMUPOBAHBI HAa YpOBHE —
IPOJABUHYTHIN».

«ynoBneTBop | BricTaBisiercs oOyuwaromiemycsi, OOHapyKHMBIIEMY 3HAHHE MaTepuana H3y4eHHOU

UTEIBHOY/ TUCIUTIIMHEL B o0ObeMe, HEOOXOJAMMOM Ul JajbHEWIIeH ydeObl W MPEeACTOsIIeH

«3aUTEHO paboTel o mpodeccuu, CHpPaBIAIOUIEMYCS C BBIIOJHEHUEM 3a/laHUl, 3HAKOMOMY C

(yOoBIIETBOp | OCHOBHOM JMTEpaTypod, PEKOMEHIOBAHHOW paboyeil mporpaMMoil AUCHHUILIMHBL

UTEJBHO)»/ JOMYCTUBILIEMY IOTPEUIHOCTh B OTBETE HA TEOPETUYECKHE BOIPOCHl W/WIM TpPU

«3aUTEHOY BBITIOJIHEHUH TPAKTHUYECKUX 3aJaHui, HO 00JajaroleMy HeOOXOJAUMBIMU 3HAHUSIMHU
JUIA HMX YCTpaHeHWs] TOJ PYKOBOJCTBOM IIpernojaBarenisi, JuO0 HeNpaBUIbHO
BBITIOJIHUBIIEMY TPaKTUYECKOE 3aJaHue, HO MO0 YyKa3aHUIO [pernojaBaTelis
BBITIOJIHUBIIEMY JIPYTUE MPAKTUYECKUE 3aJaHKsI U3 TOTO Ke pa3/iesia JUCIUILTHUHBL..
Kommnereniuy, 3akpemiéHHble 3a TUCHUILUIMHONW, C(HOPMUPOBAHBI HAa YpPOBHE —
«TIOPOTOBBIN».

«HeynoBneTB | BricTaBisiercs oOydaromemycs, OOHapy>KUBILIEMY Cepbe3Hble MPOOeNbl B 3HAHHIX

OpUTENbHO»/ | OCHOBHOTO MaTepuaja W3y4YeHHOW NMCHUIUIMHBI, IOMYCTHBIIEMY NPHHIMIHAAIbHBIC

HE 3aYTEHO OIMOKK B BBINOJIHEHWU 3a/laHUM, HE OTBETUBLIEMY Ha BCE BOMPOCHl Owmiera u
JOTIOTHUTEIbHBIE BOMPOCHI M HEMPABUILHO BBITIOJHUBIIEMY MPAKTUYECKOE 3a/1aHue
(HempaBUIIFHOE  BBINIOJIHEHHWE TOJIBKO TMPAKTUYECKOTO 3aJaHusl HE  SBIIAETCS
OJIHO3HAYHOW TPUYMHOW I BBICTABIICHUS OIIEHKH «HEYIOBIETBOPUTEIbHO»). Kak
MPaBUJIO, OIICHKA «HEYAOBIETBOPUTEIHHO CTABUTCS CTYACHTaM, KOTOPHIE HE MOTYT
MPOJIOJKUTh 00ydeHHe 1o 00pa3oBaTENbHON MporpaMme 0e3 JAOMOTHUTENbHBIX
3aHSTHUI MO COOTBETCTBYIOIEH aucuuruinHe. OIeHKa MO TUCIUIUIMHE BBICTABIISIOTCS
oOyuaromiemycs ¢ yu€ToM pe3ylbTaTOB TEKYIIEro KOHTPOJISL.
KoMmmereHnun Ha ypoBHE «IOPOTOBBIN», 3aKpEIUVIEHHBIE 3a JIUCIUIUIMHON, He
c(OpMHUPOBAHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI
Y4eOHoe n yueOHO-1a00paToOpHOE 000py/10BaHUE

VYdeOHast ayuTOpHs VI IPOBEICHUS 3aHATUI JIGKIMOHHOTO TUIIA, OCHAIICHHAS:

- CIIELMAJIM3UPOBAHHON MeOEeIbIo; TOCKOH ayIuTOPHOM.

VYuebHass ayautopus Ui TPOBENEHUS 3aHATHH CEMHUHAPCKOTO THMA, TPYNIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIbTALUH, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOYHON aTTeCTAI[H, OCHAIICHHAS:

- CHEIUATN3UPOBAHHON MEOEIbIO; T0CKOM ayAUTOPHOM.

VYuebnass ayauropus A 7a0OpaTOpPHBIX padOT, BBINIOJIHSIEMBIX B KOMIIBIOTEPHOM Kiacce,
OCHAIIICHHAS:

- CIEeUUAIN3UPOBAHHONW MeOeNbl0; JTOCKOW ayaIuTOPHOH; IMEPCOHATHHBIMH KOMITBIOTEPAMHU C
noaxmoueHueM k cet "Untepuer" u noctynom B dUOC Punuana.

Jnist caMoCTOATENbHOW pabOThl OOYUYaIOIIMXCS 110 JUCIUIUIMHE HCIIOJB3YEeTCs MOMENEHHE IS
CaMOCTOSITEIbHON PabOThI 00y4aIONIUXCs, OCHAIIICHHOE:

- CIeUUAIM3UPOBAaHHON MeOeNblo; TOCKOW ayAWTOPHOW; IEepPCOHAIBHBIM KOMITBIOTEPAMHU C
noakmoueHueM k cet "Uurtepuer” u gocrynom B OUOC dunuana.

8. OBECIIEYEHUME OBPA3OBATEJIBHOI'O NPOLUECCA JIs1 JINILL
C OT'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbS 1 UHBAJINIOB

B xonme peanmmzanuu UCHUTIIMHBI  MCTOJB3YIOTCS  CIEAYIOIIUE JOMOJHHUTEIBHBIE METOIbI
oOyueHusi, TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOUYHOM arTecTanuu oOOy4aromuxcs B
3aBUCHUMOCTH OT UX MHAUBUAYAJIbHBIX 0COOCHHOCTEH:

JJIS1 CJIENBIX M CJ1200BHISIIIMX:

- JeKIuu 0(hOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBI0 KOMITbIOTEPA
CO CICIHATM3UPOBAHHBIM IIPOTPAMMHBIM 00ECIICUCHHEM;

- MMHCHMEHHBIE 3aJaHUs BBITOJHIIOTCS HAa KOMIIBIOTEPE CO CIIEHHATN3UPOBAHHBIM IIPOIPAMMHBIM
obecrieuyeHreM, HIIH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCs HHANBUYaIbHOE paBHOMEPHOE ocBelieHne He MeHee 300 JIroKc;

- JIUIsL BBITTOJTHEHHMS 3aIaHKsI TIPH HEOOXOMMOCTH MPEI0CTABISACTCS YBEINUNBAIOIIEE YCTPOMCTRO;
BO3MO’KHO TaK’Ke UCII0JIb30BaHNE COOCTBEHHBIX YBEIUYHUBAOIINX YCTPOMCTB;

- MUCBMEHHBIC 3aaHusT OPOPMIISIOTCS YBEIUYEHHBIM IIPHUPTOM;

- 9K3aMeH M 3a4€T MPOBOJATCS B YCTHOH (pOpME HIIM BBINOJHSIOTCS B MHCbMEHHON (opme Ha
KOMIIBIOTEPE.

JUIS TJIYXUX U CJ1a00CTbIIAIIHX:

- JIEKIUU O(OPMIISIFOTCS B BUZIE DIICKTPOHHOTO IOKYMEHTA;

- INCbMEHHBIE 3aJaHHs BHIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCBMEHHOU (hOpME;

- DK3aM€H M 3a4éT MPOBOAATCSA B MUCHMEHHOM (JOpME Ha KOMIIBIOTEPE; BOBMOKHO IIPOBEACHHUE B
(bopMe TeCTHpOBaHUS.

IS TN ¢ HAPYLIEHUSIMU OTIOPHO-IBUTaTeJIHLHOI0 anmapara:

- JIeKIUU 0(hOPMIISIFOTCS B BUJIE AJIEKTPOHHOTO JJOKYMEHTA, JIOCTYITHOTO C TIOMOIIBI0 KOMITbIOTEpa
CO CHEIMATH3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHHEM;

- MMMCHMCHHBIC 3aJ[aHUS BBITIOJHIIOTCS HAa KOMIIBIOTEPE CO CIEIMATHM3UPOBAHHBIM TPOTPAMMHBIM
oOecreueHueM;

- 9K3aMEH W 3a4€T TPOBOJATCS B YCTHOW ()OPME WIIM BBIMOJHSIOTCS B MHUCBMEHHOW (opme Ha
KOMIIBIOTEPE;
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- HCTOJB3YeTCs chenuanbHas ydyeOHnas ayautopus it gun ¢ JIOB3 — aya. 106 rimaBHoro
yuyebHoro kopmyca mo aapecy 214013, r. Cwmonenck, OHepretmueckuil mnp-n, 1a.1, 31aHue
JHEPreTUYEeCKOr0 HHCTUTYTA (OCHOBHOM KOPITYC).

[Tpu HEOOXOIUMOCTH TPEAYCMAaTPUBACTCS YBEITUUEHUE BPEMEHH ISl IOATOTOBKU OTBETA.

[Ipouenypa mpoBeneHUs MPOMEKYTOYHON arTecTanuy sl OOydalOIIMXCS YCTAHABIMBACTCS C
y4€TOM HMX WHAMBHIYAIBHBIX INCuXodu3mueckux ocoOeHHocTed. [IpomexyrouHast aTTecTamust MOXKET
IIPOBOJAUTHLCS B HECKOJIBKO ITAIOB.

[Ipu mpoBeneHWM TPOIEAYPHl OIECHUBAHHUA PE3YIbTaTOB OOYyYEHHS IpEIyCMaTpUBACTCS
WCTIOJb30BaHUE TEXHHUYECKUX CPEACTB, HEOOXOIMMBIX B CBS3M C HWHIMBHIYAIbHBIMH OCOOCHHOCTSIMHU
oOyJaromuxcsi. DTH CPEACTBa MOTYT OBITH NPEIOCTaBIEHBI (DUIHAIIOM, WM MOTYT HCIOIb30BaThCS
cOOCTBEHHBIE TEXHUYECKUE CPEACTBA.

[IpoBeneHue mpoueaypbl OLEHUBAHUS PE3YIbTaTOB OOy4EHHUsS JIOMYCKAETCS C UCIOJIb30BaHHEM
JMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

ObecrieunBaeTcsi A0CTYN K MH(OPMALIMOHHBIM M OuOauorpaguyecKkuM pecypcaM B CeTH
HNuTepHer nns kaxaoro odyuvaromierocst B opMax, aJanTHPOBAHHBIX K OMPAaHUYEHUSIM UX 3/10pOBbS U
BOCTIPUSTHS HHPOPMAIIHH:

IS CJIeNbIX U C1a00BUASIIIUX:

- B MeyaTHO! (hopMe yBETMUEHHBIM HIPUPTOM;

- B popMe IIEKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina.

IS TJIYXHX M CJ1a00C/IbIIIAIMX:

- B Ie4aTHou popme;

- B popMe JIEKTPOHHOTO TOKYMEHTA.

AJ1s1 00y4aromuxcs ¢ HApylIeHUsIMU ONOPHO-/IBUTaTeIbHOI0 aANnapara:

- B IeyaTHou popme;

- B opMe PIEKTPOHHOTO IOKYMEHTA;

- B hopme ayauodaiina.

9. VYEBHO-METOJUYECKOE U THPOPMALIMOHHOE OBECITEYEHHE
TACIHATITAHBI

OcHoBHas1 iuTEparypa.

1. Kpyrukos, B.H. Anamu3 mganusix [DnekTpoHHbIi pecypc]: yue6. mocobue / B.H. Kpyrukos,
B.B. Memeukun - KemepoBo: KemepoBckuii rocygapctBeHHbl yHuBepcuteT, 2014. - 138 c. Pexum
nocryma: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=278426 — bubauorp. B
kH. — ISBN 978-5-8353-1770-7. — TekcT : 31eKTPOHHBIH.

2. llpuknagHas MaTeMaTuyecKkasi CTaTUCTUKA [ DNEeKTPOHHBIN pecypc]: yued. mocodue / cocT. A.A.
Muueins - TomMmck: TYCYVYP, 2016. - 113 C. Pexxum JIOCTyTIa -
http://biblioclub.ru/index.php?page=book&id=480889.

JlonoiHUTEILHAS JTATEPATYpa.

1. BonbmakoB A.A. Meto/ipl 00pabOTKM MHOTOMEPHBIX JAHHBIX M BPEMEHHBIX DPSJIOB: yueo.
IToco6ue no Hanp. «HpOopMaTuKa 1 BeIYMCIUTENbHAS TeXHUKa»/ A.A. bonbmiakos, P.H. Kapumos. — 2-¢
u31., crep. — M.: l'opsiuas nunus — Tenekom, 2014. — 520 c. : un. — buGnuorp. B koHiie rinas. — ISBN 978-
5-7782-3183-2. — Tekct anekTpoHHBIH. (1 4/3)

2. Hosuxosa, E.H. KomnbtotrepHas 00paboTka pe3ynbTaToB U3MEepeHH [DneKTpoHHbIH pecype] :
yue6. nmocobue / E.H. HoBukoBa, O.JI. CepBetHuk - CraBpomnons : CKOVY, 2017. - 182 c. Pexum
noctyna - http://biblioclub.ru/index.php?page=book&id=483751.

3. [IporpaMMHBIe CUCTEMBI CTATUCTUYECKOTO aHAIM3a: OOHAPYKEHHE 3aKOHOMEPHOCTE! B TaHHBIX
C HWchoyib30BaHWEeM cucTeMbl R u  s3pika Python: [16+] / B.M. BoakoBa, M.A. CemeHOBa,
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E.C. YerBeprakoBa, C.C. BoxoB ; HoBocuOupckuii rocyaapCTBEHHBIH TEXHUYECKUN YHUBEPCUTET. —
HoBocubupck: HoBocubupckuii rocyaapcTBeHHBIN TeXHHUECKH yHuBepeutet, 2017. — 74 c.: mi., Tadm.
— Pexxum mocryma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576496. —
bubmumorp.: c. 48. — ISBN 978-5-7782-3183-2. — TekcT: 21eKTPOHHBIH.
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PIIJ] B1.B.JIB.04.01 «Memoowi ananuza OaHHbIX» v3n_
JIMCT PETUCTPALIMUA UBSMEHEHUU
Howmepa ctpanu ara
Hom pa cTparui Beero | ayvenopanme [Moanuce, ®.1.0. A
ep aHHy | CTpaH BHECEHUSA Hara
u3Me | 3ame u Ne nokymeHTa, BHECILIETO
u3Me HOB | JUPO ui B BBOIALIETO 3MEHCHMS B U3MCHCHUS B BBCICHUA
HCHH | HCHH o
HCHU BIX | BaHH | AOKYM N JAHHBIN HU3MEHCHUA
a bIX bIX eHTe U3MCHCHUA JaHHBIX SK3CMILIAP
BIX SK3EMILISIP
1 2 3 4 5 6 7 8 9 10
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