CMOJTEHCKNA
Hanpasnenue noocomosxu 09.03.01. « Angpopmamura u evluuciumenvras mexHuKay» ,}P"’"V'A;T
IIpogpuns « Boruuciumenvivie MauuHbl, KOMIIEKCbL, CUCEMbL U CEMU»

PIIJ[ 51.BJIB.04.01 «Memoowvl ananuza 0anHvix» M3un_

duianana PenepabHOr0 rocyIapcTBEHHOI0 OI0IKETHOT0 00PAa30BaTEJIbLHOI0 YUPeKIeHUs
BbICIIEr0 00pPa30BaAHUS
«HanuonaabHbIN HccIen0BaTeIbCKIH YHUBepcuTeT « MIU»
B Ir. CMoJIeHCKe

YTBEPXK/AIO
3aM. JIMpeKTopa,
f1o yueObHO-METOANIECKO padoTe
dpumana GI'bOY BO
«HUY «MDU» B-r. Cmonencke
s B.B. Poxkos
25 v Of 20 (8 r.

PABOYAA ITPOI'PAMMA JTUCHUITJINHBI

METO/AbI AHAJIN3A JAHHBIX

(HAMMEHOBAHME JUCLUITTAHBI)

Hanpagsiaenue noaroroBku: 09.03.01. «MudopMaTHKA ¥ BLIYUCINTEIbHASI TEXHUKA

HpO(l)l/I.]Il) «BbluuCcaNTENbHbIE MAIIMHbI, KOMILIEKChI, CHCTEMbI M CETH»

YpoBeHb BbicIIero 06pa3oBaHus: faKkajaBpuat
HopmatuBHblii cpok o0yuenusi: 4 roga
®opma 00yueHusi: QUHAs

I'on nadopa: 2018

CMoJieHCK



Hanpasnenue noocomosxu 09.03.01. «Tnghopmamuxa u evruuciumenvHas mexHuKay ( DiiAn
Ipoguns « Boruuciumenvuvie Mawiunvl, KOMNIEKCb, CUCIEMbL U CEMu» < |
PIIJ[ F1.B.]]B.04.01 «Memoobl ananu3a OauHuIx» V3n_

4
[Tporpamma cocraBneHa ¢ yderom ®I'OC BO — OakamaBpuar Mo HAMpaBiICHHIO TOJITOTOBKHU

09.03.01 «MlaopmaThka ¥ BEIYUCIUTEIIbHAS TEXHUKA», YTBEPKIACHHOTO MpHUKa3oM MuHoOpHayku Poc-
cum oT « 19 »  cenrsiops 2017 _r. Ne 920.

IIporpammy cocTaBuiI:
K.T.H., IOLEHT

M.A. CBupnjieHKOBa

«25  » 06 2018 .

[Tporpamma oOcyxeHa 1 0100peHa Ha 3acenannu Kadeapsl «BerauciuTenbHas TEXHUKA
« 26 » 06 2018 r., mporokon Ne 10

3aBenyommii kageapoil BHIYUCINUTEILHON TEXHUKH
I.T.H., Ipogdeccop

A.C. ®enyiioB

« 02 » 07 2018 .

PHI[ aarnTupoBaHa ajid JIMI C OrpaHUYCHHBIMH BO3MOXXHOCTAMU 3JOPOBbA U MHBAJIMAOB

OTtBercTBeHHbIH B (puiinajie no padore
¢ JIOB3 u nunBannugamu

3am. Ha4y. YY
A
=3 E,B. 3yeBa
MOJIIUCH DdUO
« 02 » 07 2018 r.




Hanpasnenue noocomosxu 09.03.01. «Tnghopmamuxa u evruuciumenvHas mexHuKay ( DiiAn
Ipoguns « Boruuciumenvuvie Mawiunvl, KOMNIEKCb, CUCIEMbL U CEMu» ¥R
PIT)] B1.B.J[B.04.01 «Memoouvl ananuza OaHHbIX» M>3M

1. IEJIM ¥ 3AJJAYM OCBOEHUS U CIIATIIAHBI

Heab ocBOGHMS TUCHUIUIMHBI (MOAYJIS): M3y4YCHHE MPHHIMUIIOB M METOAOB OOpabOTKH JaHHBIX,
O3HAKOMJIEHUE C COBPEMEHHBIMH CpeICTBaMH OOpaOOTKM M aHajM3a JaHHBIX, BbIpaOOTKAa NMEpBOHAYATIBHBIX
HABBIKOB MOCTPOCHHSI MOJAEIIEH JIJIsl pelIeHUs TPUKIIATHBIX 3a/1a4.

33[[3‘11/[1 O3HAKOMJICHUC CTYACHTOB C MCTOJaMH MATCMATHUYCCKOI'0 aHaJIM3a U MOJACIUPOBAHMA,
TEOPETUYECCKOI'O U SKCICPUMEHTAJIIBHOI'O UCCIICAOBAHUAA, an06peTeHHe HaBBbIKOB IMOCTaHOBKH W IIPOBE-
ACHUA SKCIICPUMCHTAJIbHBIX HCCHeﬂOBaHHﬁ; YMCHUA 000CHOBATh MMPaBUJIBHOCTH BBI6paHHOI71 MOAECIHu, CO-
IIOCTaBJIAA PE3YIbTaThbl SKCIICPUMCHTAIBHBIX TAHHBIX W ITOJYYCHHBIX pemeHHﬁ; CIIOCOOHOCTB HCHOJIB30-
BaTb MATCMATUYCCKUC MCTO/Ibl aHAJIN3a JaHHBIX IJIA PCIICHUSA IIPAKTUYCCKUX 3aaaY.

2. MECTO JUCIUMIIJINHBI B CTPYKTYPE OI1 BO

I[I/ICLII/IHJII/IHa «MGTOI[BI aHaJIn3a JaHHBIX» OTHOCUTCA K BapI/IaTI/IBHOI\/JI JaCTHU MMpOorpamMmbI

Jnis m3ydeHus] NaHHOW AMCUUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHS W HABBIKH, (hOpMUpPYEMBIe
IIPEUIECTBYIOIUMY JUCHUTIIIMHAMMU:

Qunocodust

BBeneHue B oNTUMHU3ALINIO

IIpaBoBeneHue

OcCHOBBI TEOPUH YIIPABIICHUS

[Tepedenp mocienyrOnMX JUCLUIUIMH, JUIsI KOTOPBIX HEOOXOJMMbI 3HaHMS, YMEHHUS M HaBBIKH,
(dbopMupyeMble JaHHOW JUCIUILIMHOM

BBenenue B indppoByto 06pabOTKy CUTHAJIOB

MonaenupoBanue

HckyccTBEHHBIE HEUPOHHBIE CETH

OCHOBBI HEUETKOT'O JIOTHYECKOT0 BBIBOJA

OCHOBBI TEOPUH HAZIEKHOCTU

HanexHoCTh M TMArHOCTUKA TEXHUYECKUX CPEJICTB

Hayuno-uccnenosarenbckas pabora

Teopust NpUHATHS pelIeHUN

[TpennumuioMmHas npakTUKa

[TonroroBka K 3aluTe U 3allMTa BBITYCKHON KBaTM(PUKAMOHHON paObOThI

3. TPEBOBAHUA K PE3YJBTATAM OCBOEHUS JUCIUIIJINHbI

OcBoeHMe AUCHMILIMHBI HAIIPaBJIE€HO HAa (OPMUPOBAHUE PJIEMEHTOB CIEIYIOIMINX KOMIETEHIUN B
cootBeTcTBUM ¢ PI'OC BO 1 OII BO no nanHOMy HallpaBJIEHHIO TOATOTOBKH:

IlepedyeHb MIaHMPYyeMBbIX Pe3y/JbTATOB 00YUYEeHHUS M0 JUCHMILIMHE (MOIYJII0), COOTHECEHHbIX
¢ HHAMKATOPAMU JOCTUKEHHUS KOMIIETECHIIM I

Komnerennus NHaukaTopbl JOCTHKEHUS KOMIIe- PesyabTarsl 00yueHust
TeHLUI
YK-1. Cnocoben YK-1.1 Ananusupyer 3a1auy, Bele- | 3HA€T: OCHOBbI KPUTUYECKOTO aHaIHN3a
OCYILIECTBIIATS I10- 75151 ee 6a30BbIe COCTABIISIOIINE U CHHTe3a HH()OpMAIIH.
WCK, KpUTHUYECKU YMeeT: BBLAETATH 0a30BbIE COCTABIISIIOIIIE
IIOCTaBJICHHBIX 3a1a4.
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aHaJIU3 U CUHTE3
uHpopmaruu, npu-
MEHSTh CUCTEMHBIN
MOJIXO/ AJIS perie-
HUSA [MOCTaBJIECHHBIX
3a1au

Bnaneer: MeToaMu aHanu3a U CHHTE3a B
pEICHNH 3aJ1aY.

YK-1.2 Onpenensier, THTEPIPETUPY-
€T U paHXupyeT HH(OpMAIHIO, Tpe-
OyeMyI0 JIJIsl peIIeHUs! IOCTaBICHHOM
3aJauu

3HaeT: OCHOBHBIE XaPaKTEPUCTUKH
nHpopMaMy U TpeOOBaHUS, TIPEABSB-
JsieMble K HEH.

YMeeT: KpuTHuecku paboTarth ¢ UH-
dhopmaruei.

Brnaneet: crmocoOHOCTBIO OTIPEIENSTD,
MHTEPIPETUPOBATH U PAaHKUPOBATh
nH(pOpPMaIIHIO.

YK-1.3 OcymiecTBaseT MOUCK WH-
dbopMaruu i pereHus IOCTaBJICH-
HOM 3a/1a4¥ 10 Pa3IMYHBIM THIIAM
3arpocoB

3HaeT: HCTOYHUKYU HH(OpMAIIHH, Tpe-
OyeMoM ISl petieHus MOCTaBICHHOM
3aJauu.

YMeeT: uCToIb30BaTh Pa3INIHBIC THITHI
TIOMCKOBBIX 3aIPOCOB.

Bnaneet: crnocoOHOCTRIO MOMCKa HH-
dhopmarumu.

YK-1.4 [Tpu o6paboTke nHPpOpMa-
MU OTIHYaeT (HaKThl OT MHCHUIA,
UHTEpIIpETAlNN, OLIEHOK, POPMUDPYET
COOCTBEHHbIC MHEHUS U CYXKICHHS,
APTYMCHTUPYCT CBOU BbBIBOAbI U TOY-
Ky 3peHHs

3HAeT: OCHOBHBIE Pa3INyuus MEXIY
(dakTamMu, MHCHUSIMHU, HHTEPIIPETAIHSI-
MH U OLICHKaMHU.

Ymeet: popmMupoBaTh COOCTBEHHOE
MHEHHE O (haKTax, MHCHUSX, HHTEPIIpE-
TaIMsIX ¥ OIICHKAaX MH()OpMAIIHH.
Bnageer: cioco6HOCTBIO (hOpMHUPOBATH
U apryMEHTUPOBATh

CBOM BBIBOJIBI M CY)KICHUSI.

YK-1.5 PaccmarpuBaer u npejiara-
€T BO3MOJKHBIC BApUAHTHI PEIICHUS
MOCTaBJICHHOM 3aJ1auu, OILIEHHUBask UX
TOCTOWHCTBA U HEIOCTATKU

3HaeT: BO3MOXHbIE BAPUAHTHI PELLICHUS
TUNWYHBIX 337a4.

YMeeT: 000CHOBBIBaTh BAPUAHTHI pe-
IIEHUH ITOCTABJIEHHBIX 3a1a4.

Brnageet: cmocoOHOCTEIO TIpeaarath
BapHaHThI PEIICHUS MTOCTABICHHOM 3a-
Jlaud ¥ OIIEHUBATh UX JOCTOMHCTBA
HEJIOCTaTKH.

YK-2. Criocoben
OTIPENIETISATh KPYT 3a-
Jla4 B paMKax I0-
CTaBJICHHOH IIeNTN U
BBIOMPATH OMNTH-
MaJIbHBIE CIIOCOOBI
WX PEILEHUs, UCXOIS
13 AEUCTBYIOIINX
MPaBOBBIX HOPM,
UMEIOIIHNXCS PECYP-
COB U OTpaHUYECHUI

YK-2.1 Onpenensiet Kpyr 3a/1a4 B
paMKax MMOCTaBJICHHOM IIETH MPOEK-
Ta, ONPEAEISAET CBA3U MEXYy HUMH

3HaeT: TpeOOBaHMS K MOCTAaHOBKE LIEJIN
¥ 3a7ad.

Ymeer: GopMynHpOBaTh 3a0a4H.
Brianeer: cmiocoOHOCTBIO OTIPEEATH
Kpyr 3aia4 1oCTHXEHUS TOCTaBICHHOM
IEITH.

YK-2.2 [Ipemiaraer criocoOs! pere-
HUS MIOCTABJICHHBIX 337a4 U OKUae-
MEIC PE3YJIBTAThI; OICHUBACT ITPECI-
JIO’KEHHbIE CIIOCOOBI C TOUKH 3PEHUS
COOTBCTCTBHA LCJIN IIPOCKTA

3HaeT: crnocoObl pelIeHHs] TUITHYHBIX
3a/1a4 U KPUTEPUU OIICHKH OXKHUTAEMbIX
pE3yJIbTATOR.

YMeer: o1leHUBaTh COOTBETCTBHUE CIIO-
co00B pernIeHus 3a7a4 MOCTaBICHHON
L[EJTH MPOEKTA.

Brnazgeet: crmocoOHOCTEIO TIpejIaraTh
CHIOCOOBI peleHMs 3a/1a4, HAPaBJICH-
HbBIX Ha JOCTHXCHUC LICIIU HpOGKTa.
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YK-2.3 Ilnanupyet peaau3zaiuio 3a-
J1a4 B 30HE CBOEU OTBETCTBEHHOCTH C
Y4€TOM UMEIOIIHNXCS PECYPCOB U
OTpaHUYCHUH, JEHCTBYIOIIUX TPaBO-
BBIX HOPM

3HaeT: OCHOBBI TUTAHUPOBAHUS JIEsI-
TEJILHOCTH TI0 JIOCTHKCHHUIO 3a]1a4.
YMeeT: COOTHOCUTB PECYpChl U Orpa-
HUYCHUS B PEIICHUH 33]1a4.

Brnaneert: crmocoOHOCTBIO TUTAHUPOBATH
peleHue 3a1a4d B 30He CBOCH OTBET-
CTBCHHOCTHU C YYCTOM HeﬁCTBYIOHIHX
IPaBOBBIX HOPM.

YK-2.4 BeimonHseT 3a1a4 B 30HE
CBOEH OTBETCTBEHHOCTH B COOTBET-
CTBHU C 3aHJIaHI/Ip0BaHHBIMI/I pesynb-
TaTaMU ¥ TOYKaMH KOHTPOJIA, IIPU
HEO0OXOIMMOCTH KOPPEKTUPYET CII0-
COOBI peIlIeHuUs 3a1a9

3HaeT: OCHOBHBIE METO/bI KOHTPOJIS
BBINTOJIHEHUSI 33/1a4.

YMeer: KOHTPOJIUPOBATH U KOPPEKTH-
pOBaTh BBIIOJIHEHUE 33/1a4

B 30HE CBOEH OTBETCTBEHHOCTH.
Brnaneet: criocoOHOCTBIO BBIMOIHATh
3aJa41 B COOTBETCTBHH C
3aIJIaHUPOBAHHBIMU pe3yJIbTaTaMu.

YK-2.5 I[Ipencrasisier pe3ynbTaThl
IIPOEKTa, Mpe/laraeT BO3MOXKHOCTH
UX WUCTOJIH30BAHUS H/HITU COBEPIIICH-
CTBOBaHUS

3HaeT: OCHOBHBIC TPEOOBAHUS K TTPE/I-
CTaBJICHUIO PE3YJIbTATOB MPOEKTA.
YMeer: npeacTaBisaTh PE3yJIbTaThl
IPOEKTAa.

Bnageet: criocoOHOCTBIO MTPEACTABIAThH
pe3yibTaThl IPOeKTa U 000CHOBBIBATh
BO3MOXHOCTHU UX NPAKTHYCCKOT'O
UCIIOJIb30BaHUS.

K-1

CriocoOeH npoBOANTH
Hay4HO-
UCCIIEIOBATENbCKIE
paboTsI B obmactu
UHGOPMAITHOHHBIX
TEXHOJIOTUH

IIK -1.1 [TpoBoauT Hay4HO-
uccleioBaTeabCcKue padboThl B 001a-
CTH UH(OPMAIIMOHHBIX TEXHOJIOTUI

3Haer:

1) akTyanbpHYI HOPMATHBHYIO TOKY-
MEHTaIHIO B 00J1acTH HH(OPMAITMOH-
HBIX TEXHOJIOTHii;

2) METOJIbI U CPE/ICTBA TUIAHUPOBAHUS U
OpraHu3alK UCCIIeI0BAaHUM U pa3pa-
O0TOK.

YmMmeer:

1) npUMEHSTh aKTyaJIbHYI0 HOpMaTHB-
HYIO JOKYMEHTAIUIO B 00JIaCTH UH-
(hopMaIMOHHBIX TEXHOJIOTHIA;
Bnaneer:

1) HaBBIKAMH OCYIIECTBIICHHSI pa3pa-
OOTKM MJIAaHOB U METOJIUYECKUX MPO-
rpaMM MIPOBEACHUS UCCIIETOBAaHUN U
pa3paboToK;

2) HaBBIKAMH OpraHU3aIuu cOopa u
M3yYeHUs] HAyYHO-TEXHUYECKON NH-
(dbopmanmu 1o TeMe UCCIeTOBaHUN U
pa3paboToK;

IIK-1.2 OGpabatbIBaeT U aHATU3H-
pYeT pe3yabTaThl Hay4HO-
UCCIIeI0BATENLCKON PaboThI B 001a-
cTH MH)OPMALMOHHBIX TEXHOJIOTHHA

3Haer:

METOAbI aHAJIN3a HaquBIX JAaHHBIX.
YmMmeer:

0OpMIIATH PE3yIbTaThl HAYYHO-
HCCIICAOBATCIBbCKUX U OIIBITHO-
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KOHCTPYKTOPCKUX paboT.

Bnaneer:

1) HaBBIKAMH TPOBE/ICHUS aHAIIN3a
HAay4YHBIX JaHHBIX, PE3yIbTAaTOB dKCIIE-
PUMEHTOB U HAOIIOICHUH;

2) HaBbIKAMH OCYLIECTBIICHUE TEOPETH-
YeCKOro 0000IeHNs HAyYHBIX TAaHHBIX,
PE3yNIbTaTOB SKCIEPUMEHTOB M HaOIII0-

JICHUMH.
MK-2 IIK-2.1 Pa3pabarbeIBaeT ¢ UCIOJIB30- | 3HAET: aKTyaJbHYIO HOPMATHBHYIO J10-
CnocobeH ¢ ucrnonb- BaHHCM METOJIOB aHaJIM3a JAaHHbBIX KYMEHTAIIMIO B 00JIaCTH METO/1a aHAJIU-
30BaHMEM MCTOZI0B MO/ 0OBEKTOB, CUCTEM M MPOIIEC- | 3a JIaHHBIX;
aHajusa JaHHbIX pas- | cop VMeeT: IPUMEHATD aKTyaIbHYI0 HOP-

pabaTbIBaTh U HCCIIe-
JIOBaTh MOJENIH 00b-
€KTOB, CHCTEM U MPO-
1IECCOB

MaTUBHYIO IOKYMEHTAIHIO B 00J1aCTH
METO/1a aHaJTN3a TaHHBIX.

Brageer: HaBbIkaMu opranu3anuu c0o-
pa ¥ U3y4eHHUS HAyYHO-TEXHUYECKOU
MH(OpMaINH 110 TEME.

IIK-2.2 Vccnenyer ¢ MCNIONAB30BAaHU- | 3HACT: METOBI IIPOBEICHUS HCCIIE0-
€M METOJIOB aHajIi3a JaHHBIX MOJIe- | BaHHMU M pa3pabOTOK.

JI1 OOBEKTOB, CUCTEM U MIPOLIECCOB Ymeer: opopMIISTh pe3yIbTaThl Hayd-
HO-HCCJIE/IOBATEILCKUX U OTIBITHO-
KOHCTPYKTOPCKUX padoT.

Brnaneer: HaBbIkaMM TPOBEICHUS aHA-
JU3a U TEOPETHUECKOTO 0000IIeHUs
HAaYYHBIX JaHHBIX B COOTBETCTBUU C 3a-
JlaYaM# UCCIICOBaHUSI.
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4. CTPYKTYPA U COAEP)KAHUE JUCHUITJIMHBI
CTpyKTypa IMCHUTLUIMHBI:
Cemectp 6 Hroro 3a kypc
AKaI[eMI/I'-IeCKI/IX JacoB AKaHeMI/I‘IeCKI/IX JacoB 3.C.
=2 =2
nunexc HaumeHnoBanne 3 g é
= Kon 8. 3.€. = Kon
Z | Bcero Jlex | Jla6 | IIp | KPIT | CP E Z | Bcero Jlex | Jla6 | IIp | KPII | CP | Kourposs | Beero
< TaKT. z < TaKT.
N7
BIBIB.0401 | MeToAs! anamiza o | 180 | 44 | 22| 22 100 |36 | 5 | | 180 | 44 | 22 | 22 100 | 36 5
JIAHHEIX
OBO3HAYEHUSI:

Buabl npoMe:xyTOUHOM aTTecTAlMU (BUIABI KOHTPOJIA):
OK3 - DK3aMCEH;

3a0 - 3a4eT ¢ OILCHKOM;

3a — 3a4eT;
Buasbi pador:

KonTakT. — KOHTaKTHAs pa60Ta 06yt1a}011114xc;1 C pCIogaBaTeCIICM;

JIek. — NeKIMOHHBIC 3aHATHS,
Jla6.— naGoparopHbie padoThI;
[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBast paboTa (KypcoBOil IPOEKT);

PI'P — pacuetHo-Tpaduyeckas padbora (pedepar);
CP — camocTosiTenpHas paboTa CTYJICHTOB;
3.e.— 00beEM JUCHUINIIMHBI B 3a4C€THBIX SIMHUIaX.
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Coaep:xaHue THCUMILINHBI:

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHUE

Jlekumonusie 3aggatus 11 mr. no 2 gaca:

1.1. Pabota c nannubimu: Ilonarue nannsix. M3mepenus. Tunel mkan uzmMepeHuil. Juckpersele u
HENpEephIBHbIC JaHHBIC. DTambl PEeLICHUs 33aJauM aHaju3a JaHHBIX M UX B3auMOCBs3H. OcobeH-
HOCTH aHaJIM3a JAaHHBIX HA KAYECTBEHHOM M KOJIMYECTBEHHOM YypoBHE. Mcnonp30BaHue MareMa-
TUYECKUX METOJ0B 00pabOTKH, aHaJIM3a U CHHTE3a PEe3yIbTaTOB B MPO(hECCHOHATIBHBIX UCCIIENO0-
BaHusAX. O030p MaTeMaTU4YECKOro anmnapara 1 HHCTPYMEHTAJIbHBIX CPEICTB, UCIOJIb3YyEMbIX IS
pelIeHUs] TPAaKTUYECKUX 3a/1ay aHaJIN3a JaHHBIX.

1.2 Meto/pl CTaTUCTUYECKOTO aHAJIHM3a B3aMMOCBSI3H MPU3HAKOB, UX OTJIMYHE OT METOIOB OIHCA-
TEJIBbHON CTATHCTHKH. 3anaq1/1 n q)YHKHI/II/I CTaTUCTUYCCKUX MCTOJ0B. I/ISMCPCHI/IC CBA3HU U CTaTHUCTHU-
yeckoil 3HaunMocTH. [lapHas u MHOXkecTBeHHas Koppemsauusa. Kopdumnuentsr cea3u. [Iposepka Ha
CTaTHUCTUYECKYIO 3HaUMMOCTh. KoBapuanus u koppensuus IIlupcona, ux cBOWCTBa U UHTEPIIPETALIUS.
Panroseie koppemsinun: Cnupmena u Kennamia.

1.3 OcHoBbl perpeccuoHHoro ananu3za. IlapHas nuneitHas perpeccusi: IloHsTue «perpeccusi».
[Ipocrast nuHelHas B3auMocBs3b. [locTpoeHne Moaeny napHoil IMHEWHON perpeccuu, NpoBepKa
KaueCcTBa MOJIEJIM PErPECCUH, HHTEPIIPETALMs TAPaMETPOB PErPECCUH.

1.4 OcHOBBI perpeccHOHHOro aHanu3a. MHOKECTBEHHasi perpeccusi: Y paBHEHUE MHO)KECTBEH-
HOM perpeccuu: MOCTPOEHUE MOJEIN MHOXECTBEHHOM perpeccuH, IpoBEepKa KauecTBa MOJENIU
perpeccun. Henuneitnas perpeccusi. OneHka afekBaTHOCTH Mopenu perpeccuu: I[Iposepka
npeanocsiiok MHK. Mcnonb3oBanne (pUKTUBHBIX MEPEMEHHBIX B YPaBHEHWU MHO>KECTBEHHOU
perpeccuu.

1.5 MopnenupoBanue BpeMeHHbIX psiioB. O000IIEeHHass MO/ieNnb JUHaMU4YecKkoro psana: [lonstue
00001IeHHOM MOJIeN AUHAMUYecKoro psga. Knmaccudukaius Mojenel TUHAMHYEeCKOro psijia.
[Topsimox mocTpoeHuss 00OOIIEHHONW MOJENU TUHAMHYECKOro psja. TpeHJoBas KOMIIOHEHTA.
BrisiBnieHre HanM4uMsl TPEHI0OBOM KOMIIOHEHTHI. [locTpoeHUE TPEHI0BOM KOMIIOHEHTHI.

1.6 MonenupoBanue BpeMeHHBIX psoB. O000I1IeHHas MoieNnb JuHaMu4yeckoro psa: Onpene-
JIEHWE THUIMA MOJENU JuHamMuueckoro psaa. [loHsTue ce30HHON (IUKINYECKON) KOMITOHEHTHI.
[TocTpoeHne Ce30HHOM KOMIOHEHTHI. AHAJIMTUYECKOE BBIPABHUBAHUE CE30HHBIX KOJIEOaHMI.
OrnieHka mapaMeTpoB MOJICNIN U €€ aJeKBaTHOCTU. AHAU3 MOJIEIH.

1.7 IIporuo3upoBaHie BPEMEHHBIX PSJI0B: MeTO/Ibl U alTOPUTMBI TPOrHO3UPOBAHMS BPEMEHHBIX
psanoB. OneHka TOYHOCTH NMPOTHO3a BpeMeHHOro psijaa. CTaTUCTHYECKHE OLEHKH B3aUMOCBS3H
JIByX BPEMEHHBIX PSJIOB.

1.8 OcHoBbl gucriepcnoHHOTO aHanmu3a: OCHOBHBIE TOHSATHS JAUCIEPCHOHHOTO aHaimm3a. OmHO-
(bakTOpHBIN TUCTIEPCUOHHBIN aHannu3. MHOro(pakTOpHbIN TUCTIEPCHOHHBIN aHAIN3.

1.9 Coxkpaienrie pasMepHOCTH AaHHBIX: MeTos ri1aBHbIX KOMIOHEHT. DakTopHbIi aHanu3. Kia-
CTEPHBIN aHAJIU3.

1.10 Texnosnorum ananusa qaHHbIX: OnepatuBHbI aHanu3 naHHeIX (OLAP). Texnomornu ananmsa
naHHbIX. [IpnanHel pazsutus u cocrasisomue. OnepatuBHblid aHanu3 1aHHbix — OLAP. Pensiumon-
HBIIA omepaTuBHBIA aHanmn3 HaHHBIX. ROLAP. PaGora ¢ pensunoHHBIM XpaHWiumeM. | nOpuaHbIi
onepaTtuBHbIi aHanu3 AaHHbiX (HOLAP). Muoromephsie Tabmunst s arperaros. WOLAP, Web-
based OLAP — OLAP opuentupoBanublii Ha Web.

1.11 [IporpammubIe CpeACTBa aHAIM3A TaHHBIX: CoBpeMeHHBIC IPOTPaMMHBIE CPEJICTBA IS OTle-
patuBHoro aHanu3a naHabix. SAP OLAP Server. SAP BW. IBM Cognos PowerPlay. Microstrategy
Intelligence Server. Mondrian.

JlaGopaTtopubie padoTel S mt. (2.1 —2.5) mo 4 yaca u 1 mit. (2.6) 2 yaca
2.1 TlpenBapurenvHasi oOpaboTka AaHHBIX. [locTpoeHHME TUCKPETHOTO BapHAIMOHHOTO psifa.
Pacder u ananu3 ero xapakrepucTtuk. [locTpoeHre HTEPBAILHOTO BApUAIIMOHHOTO psijga. Pacuer
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K

Y aHaJIu3 €ro XapaKTepPUCTHUK.
2.2 HccnenoBanue KOPPEIAIMOHHBIX 3aBUCUMOCTEH Mexny mnpusHakamu. OTCeB IpyObIX IO-
rpemnocteit. [IpoBepka TpeGoBaHUN K 0TOOPY MCXOIHBIX (DAaKTOPOB I U3YUEHHSI KOPPEISLU-
OHHOM 3aBHUcUMOCTH Mexy HuMH. [Tone koppemsiuu. KoadduimenTs! mapHoit THHEHHON KOP-
pemsinuu 1 ux aHanus. [locTpoeHre KOppenssMOHHOM MaTpULbl U €€ aHaIu3. MHOXECTBEHHAs
KOppeJIsALHS.

2.3 UccnenoBanue mojenu quHerHoM perpeccuu. [lapnas nuneiinas perpeccus. OneHka kaue-
cTBa Mozesi. MHOKECTBEHHas JuHelHas perpeccus. OLieHKa KaueCcTBa MOJEIIH.

2.4 UccnenoBanue mMonenu perpeccur. Mcmnonb3oBanne (GUKTUBHBIX EPEMEHHBIX B YpPaBHECHUU

MHO>KE€CTBEHHOM JIMHEHOM perpeccun. [Ipoepka npennocsiiok MHK.
2.5 TocTpoenue 0000IICHHON MOIeH TUHAMHYECKOro psia. OneHKa KauecTBa MOJICTH.
2.6 V3yuenue METOZI0B COKpaIlleHUs] Pa3MEPHOCTH JTAHHBIX.

3 | 3.1 PacuetHo-rpaduueckas padora «Pa3zpaboTka Mosenu 00beKTa, CHCTEMBI, IIpoliecca C hc-
MOJIb30BAaHWEM METOJIOB aHAJIN3a JAHHBIX)
4 | CamocTosTenbpHas paboTa CTYACHTOB:

4.1 KonrtpoisbsHblie onpock! iocie 1,2,4, 6 jekiuii.
4.2 3amuTa 1a60paTopHBIX padoT.

4.3 Bemonuenue PI'P.

4.4 TloaroToBka K 9K3aMEHY MO AUCHUILTUHE (OIICHOYHBIE MaTepUallbl IPUBEICHBI B pa3zene 6

Hacrosmeit PITJT).

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Ta6Jmua - O6p330BaTCIIBHBIC TEXHOJIOTHUH, UCITIOJIb3YEMBIC ITPH pCAIN3allUU PA3JINYHBIX BUIOB y‘le6HOI71
3aHATUH IO JUCITUILINHE

Ne n/mt | Bugsl yueOHbIX 3ansTuii | OOpa3oBaTelbHbIE TEXHOIOTHU
1 Jlekuun Kiaccuueckast (TpaguiimonHasi, ”HGOpMAaIIMOHHAS ) TEKITHS
2 JlaGopatopHbie paboTel | TexHOJ0rHs BHINOIHEHHS Ja00paTOPHBIX PA0OT MHIUBUAYAIBHO.
Homyck k mabopaTtopHoii padoTe.

3 CamocrosrenbHas pabo- | MHpOopMalmoHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMHM (JOCTYN K
Ta cTy/ieHToB (BHeaynu- | OMOC ¢ununana, k ObC ¢unmana, goctyn Kk MHPOPMALUOHHO-
TOpHas) METOJIMYECKUM MaTepHraiaM Mo JUCHUIUINHE)

4 KonTpons TexHoorus yCTHOTO Onpoca
(mpomesxyTO4Hasl aTTe-
CTalus: IK3aMeH)

U IIPOM

6. OHEHOYHBIE MATEPHUAJIbI VIS TEKYIIEI'O KOHTPOJISI U
MPOMEXYTOYHOM ATTECTAILIMH — /151 OIEHKH KAYECTBA OCBOEHUA

JUCHUTINHBI

K mpomexyTo4HOlN aTTecTaluy CTYyJE€HTOB MO JUCUUIUIMHE MOTYT IIPUBJIEKATHCS MPEACTABUTENN
paboTtoparenei, MpernoaaBaTeNu MOCIEAYIONMX AUCIUILINH, 3aBeAyIoNIHe KadeapamH.
OneHka KayecTBa OCBOCHUS JAMCIMUIUIMHBI BKIIFOYAET KaK TEKYIIUH KOHTPOJb yCIIEBAEMOCTH, TaK

€XKYTOYHYIO aTTECTALMIO.
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IIpumepHbIe BONPOCHI K 3a1IUTe JJa00paTopHOil padoTnl Nel:

1. JlaiiTe onpeneneHue ciy4aiiHONH BEIMYUHBI.

2. B uem oTimume ciydyaiiHO#M MepeMEHHON OT HeclydalHOU (ierepMuHupoBaHHOM)? Kakue Bu-
16l CIIy4aiHbIX NepeMeHHbIX Bl 3Haere? IlpuBenure npumepsl.

3. Ilepeuncnute OCHOBHBIE BEPOSTHOCTHBIE XapPAKTEPUCTUKU TUCKPETHBIX CIy4YailHBIX BEJIUYUH
U JAWTE UX ONPEACIEHUS.

4. Yto mpencraBiseT coO0OW AMCKPETHBIM BapHaIlMOHHBIA psn? Kakne xapakTepuCTUKH MOKHO
paccuuTaTh 0 JAHHBIM BapUallMOHHOI'O JUCKPETHOTO psija?

5. Uro takoe mona? IlosicHuTe 3TOT MoOKa3aTesb MO JaHHBIM CBOETO BapUAHTA.

6. UYro Takoe meauana? [loscHUTE STOT MOKA3aTeNb MO JAHHBIM CBOETO BapUaHTA.

7. JIns Kakux 1enel pacCYMThIBAIOTCS MOKa3zaTenu pazopoca?

8. Uro Takoe «IoJIUron»?

9. Yro mpexacraBusieT co60i MHTEpBaIbHBIA BapuallMOHHBIN psan? Kakue xapakTepuUCTUKH MOXK-
HO paccurTaTh MO JaHHBIM UHTEPBAJIBLHOTO BapUALlMOHHOIO psijia?

10. B kakoMm cnyyae 1ieriecoo0pa3eH mepexoj] OT JUCKPETHOTO BapHAIIMOHHOTO psila K HUHTEp-
BAJIbHOMY?

11. Yto takoe nmonuron? Uro Takoe rucrorpamma? J{ns Kakux 1esneid OHU UCTIOIB3YIOTCS?

12. [aiiTe MOHATHE «CTEMEHHBIE cpeaHuey. [ Kakux 1eseid UCIoIb3yIOTCS ATH XapaKTepPHCTHU-
KH?

13. JlaiiTe moHATHE O3UIUOHHBIC (MM CTPYKTYpHBIC) cpeHue. [t KakuX 1eneil UCTIONb3yI0TCs
3TU XapaKTEPUCTUKU?

14. TlepeuncnuTe OCHOBHBIC XapaKTEPUCTUKU pa3dpoca CIrydailHbIX BETUYNH?

IIpuMepHbIe BONPOCHI K 3alUTE J1a00PATOPHOIi padoThl Ne2:

1. Chopmynupyiite NOHATUS PYHKIIMOHAIBHOM U CTOXaCTHYECKOM 3aBUCUMOCTEH.

2. Kakas B3auMOCBS3b Cily4aliHbIX BETMYMH HA3bIBAETCS KOPPEISILIUOHHON?

3. [Tepeuncnure TpeGOBaHUS K OTOOPY UCXOAHBIX (PAKTOPOB JUISl M3YUEHUSI KOPPEIALIUOHHON
3aBHCHUMOCTH MEXKIy HUMHU.

4. [TosicauTe TpeGoBaHME OAHOPOIHOCTH UCXOIHBIX JAHHBIX.

5. [Tosicuute, uTo npeacTaBisieT co00i Ko (PULIMEHT Bapualluy U KaK OH PacCUMThIBAETCS?

6. Yro mpencrasinseT coOoit quddepennmanbHas GyHKIMS HOPMAJIBHOTO pacipeaeneHus ?

7. Ha3zoBuTe OCHOBHBIE CBOMCTBA HOPMAJILHOT'O PACIPEICIICHUS.

8. HazoBuTe BapuaHTBI IPOBEPKU TUIIOTE3bI O HOPMAJIBLHOM PaCIpEeeIEHUN UCXOAHBIX JaH-
HBIX.

9. [TosicHuTe, KakuM 0Opa3oM IMPOBEPSIETCS TMIOTE3a O HOPMAJIbHOM pACHpeAeSICHUU CIy-
YaifHON BeJIMYMHBI HA OCHOBE KO3(PHUIIMEHTOB aCUMMETPHUH U dKclecca’?

10.  TlosicHuTte, KakuM 0Opa3oM MPOBEPSAETCS TUIOTE3a O HOPMAJIbHOM paclpeieleHUH CIly-
YaifHOM BEJIMYMHBI HA OCHOBE KpHUTEpHUs Y2 (XU-KBaapar).

11.  TloscHuTe, B 4eM 3aKJII0YaeTCs MPAaBUIIO «Tpex curm»? Kakum oO6pa3zoM ero uCnoib3yroT B
MPAKTUUYECKUX MCCIEIOBAHUSIX ?

12. B xakux ciydasx TpeOyercs KOPpPEKTHpPOBKAa HMCXOAHOHM HMH(pOpMaIMM, MpearnoyiaraeMon
JUIS CTIOJIb30BAHUS B KOPPEJSILIMOHHOM aHanu3e?

13.  KakuMm 00pa3oM OCyIIECTBISIOT KOPPEKTUPOBKY UCXOIHON WH(OpMAIIUHU, UCTIONb3YS Mpa-
BHJIO «TPEX CUTM»?

14.  KakuM 00pa3oM MOXHO OCYLIECTBUTH OTCEB I'pyOBIX MOTPEIIHOCTEHl METOJOM MaKCH-
MaJbHOT'O OTHOCUTEJILHOTO OTKJIOHEHUS?

15.  KakuMm 006pa3oM MOXHO OCYIIECTBUTH OTCEB IPYOBIX HOTPEIIHOCTEH C HMCIIOJIb30BAaHHEM
pa3Maxa Bapuanuu?

16. B uem 3akirodaeTcsi OCHOBHas 3a/1a4a KOPPESALHMOHHOIO aHamu3a?

10
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17.  JIns OLEHKH KakoW KOPPENSIMOHHOW 3aBUCHMMOCTH HCIOJIb3YeTCsl BHIOOPOUHBIH KOAPQu-
uueHT koppessinuu? KakoBsl ero ceorictBa’?

18. Uro Takoe «moie koppenssuun»? Kakum o0pa3om oHO aHATH3UPYETCSI?

19. Kaxk mpoBepsieTcst 3Ha4MMOCTh KO3 (HUITMEHTA KOPPEIISIIIH?

20.  TlosicHUTeE, YTO MPEACTABISAET COOOM MATPHUIlA MAPHBIX JIMHEHHBIX KOA(D(HUIIMEHTOB KOppe-
nsuun’?

21. Jlis1 COBOKYITHOCTH TpeX CIydaiHbIX BednuuH X, Y, Z MoJlydeHa MaTpula BEIOOPOYHBIX

1 04 —-0,7
0,4 1 0,6

koo duunentos koppesuyu- 0/ 0.6 1

HBI.

VYkakuTe HanboJjiee TECHO CBS3aHHbBIE napbl BEJINYH-

22.  Kakum 00pa3oM BBISBIISIOTCS] MYJIbTUKOJUTHHEAPHBIC TIPU3HAKU?

23.  Uro oneHuBaeT BHIOOPOYHBINA KOIPPHUITMEHT MHOKECTBEHHOW KOPPEISAIUN?

24.  TlosicHUTE MPAaKTHYECKOE HCIIOJIB30BAaHHE MATPHIIBI IMAPHBIX JTMHEHHBIX KOA(PPHUIIMECHTOB
KOPPEIISIUH.

Tect «MccnenoBanne KOppesiMOHHBIX 3aBUCHMOCTE Me:KIy mpu3HakamMm» (exuus Ne2)

Bp16path nmpaBUIIbHBIN OTBET.

1. KoaddunmeHnT Koppensium, paBHbII HYIII0, 03HAYAET, YTO MEXKIY IIEPEMEHHBIMU: a) TUHEHHAS
CBSI3b OTCYTCTBYET; O) CyIIECTBYET JIMHEHHas CBSA3b; B) CUTYaIUs HE ONpeJlesIeHa.

2. Koadpdumment koppensiuu, paBHbI 1, 03HA4aeT, 4TO MEXKAY MEPEMCHHBIMU: a) JTHHCHHAS
CBSI3b OTCYTCTBYET; 0) CyLIECTBYET JMHEWHas CBs3b; B) GYHKLMOHAIbHAS 3aBUCUMOCTb; I') CUTyallus He
OIpe/ICTICHHA.

3. B kakux mpezaenax M3MEHSAETCS MHOXKECTBEHHbIM KoaduuueHT koppemsauuu: a) ot 0 1o 1; 6)
ot -1 10 0; B) or -1 10 1; 1) 0T 0 110 10.

4. B kakux npenenax uaMeHsercs koappuueHt aerepmunanuu: a) ot 0 go 1; 6) ot -1 g0 0; B) ot
-1 no 1; 1) oT 0 10 10.

5. Koapduument nerepMuHanuu — 3TO: a) KBajpaT mapHoro ko3dduuuenra koppensuuu; 0)
KBaJIpaT 4aCTHOTO KO3 QUIMEHTa KOPPEISLUH; B) KBaJpaT MHOKECTBEHHOIO Ko3(dduireHTa Koppens-
LIUH.

Xy—Xx*xYy
5,8,
JeTepMUHAIK; 0) MapHOro Kod(p@UIMEeHTa KOppeIsluM; B) YacTHOro Ko3(duiueHTa Koppemsuuu; r)

MHOECTBEHHOTO KOd(PHUITUEHTA KOPPETAIUH.

7. Ha npakTuke 0 HaIUYMHM MYJIbTUKOJIMHEAPHOCTH OOBIYHO CYASAT MO KOPPEISIMOHHON MaTpHu-
nie. Eciim otuH U3 371IeMEHTOB KOPPEISIIMOHHON MaTPHUIIBI OOJIhIIEe , TO CYUTAIOT, YTO UMEET MECTO
MYJIbTHKOJUIMHEAPHOCTh M B YPAaBHEHUE PErPEeCcCHM CJIEAyeT BKIIOYAaTh TOJIBKO OIMH U3 (PAKTOPOB.
BcraBwTe HEegocrTaromee 3nadenue: a) 0,3; 6) 0,5; B) 0,65; 1) 0,8; 1) 0,9; €) npyroe 3HaueHHE.

6. Benmnuuna, paccuntanHas mno dopmyne I = , SIBIISIETCSI OIEHKOM: a) Kod(duiinenrta

[IpumepHbIe BONPOCHI K 3a1MTe J1a00paTOpPHOii padoThl  Ne3:

1. KakoBbI OCHOBHBIE 33/1a4H PETPECCUOHHOTO aHAIN3a?

2. B ueM 0COOEHHOCTH KJTACCHYECKON MOJIENN TTApHOU JIMHEWHON perpeccuu?

3. B kakux ciydasx Juist omucaHUs pe3ylbTaTUBHOIO MPU3HAKA I1eIeCO00Pa3HO MOCTPOEHUE
MOJIETY TTAPHOW JTMHEWUHOM perpeccun?

4. [lepeuncnure TpebOBaHUS K MCXOAHOM HMH(pOpPMAIMU MPU MOCTPOSHUH MOJENU MApHOM
JINHEITHOMN perpeccum.

S. [MosicuuTe cMbIca K03 PUIEHTa pEerpeccuy, HA30BUTE CIOCOOBI €ro OLEHUBAHUS.

6. B ueMm cyTh MeTo1a HanMeHbIHMX KBaapaToB (MHK)?

7. B kakux cimyuasx Bo3MOXxHO ucnosb3oBanne MHK?

11
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8. [Tosicuure npennocsuiku MHK.

9. Y10 TaKOE YHUCIIO CTEIIEHENH CBOOOIBI?

10.  Yro ompenenser ypoBeHb 3HAUUMOCTH 07

11. Kaxosa xonuernuus F-xputepus Oumepa?

12. Kak onpenensiercst Tabnuanoe 3nadenne kpurepust Oumepa? Kak onpenensiercs paxkrude-
ckoe (pacueTHoe) 3HaueHue kpurepus Ourmepa?

13. B uem cmbIch cpefHel ommOKH armpoOKCUMAIIUY U KaK OHa ONpeensieTcs?

14.  Yro xapakTepu3yeT 3JIaCTUYHOCTH?

15. Kak ctpoutcst JOBepUTENbHBIN HHTEPBAT KOAD(HUITUEHTOB perpeccun?

16.  Kak paccuuThiBaeTCs MPOTHO3HAS OLIEHKA PE3yJIbTaTUBHOTO MpH3HaKa?

IIpumepHBbIe BONPOCHI K 3a1uTe J1a00paTopHOi padoThl Ned:
1. KakoBbl OCHOBHBIE 33/1a4d MHOXECTBEHHOT'O PETPECCUOHHOTO aHamu3a?

2. 3anumure Mojedb MHOKECTBEHHOM JMHeNHHOW perpeccuu. [losicHure, kakum oOpa3om
OCYILIECTBIISETCSI MHTEPIPETALUsl MOJIEIH PETPECCUM.

3. [TosicHuTe cMbICT KOAPHUIMEHTOB PETPECCHH, HA30BUTE CIIOCOOBI MX OLIEHUBAHMUA.

4. W3noxuTe CyIIHOCTh JUCHEPCUOHHOIO aHalu3a M pe3yJbTaThl €ro IMpEACTaBICHUS B
Excel.

S. W35oxxuTe pe3yabTaThl PEICTABICHUS PErPECCHOHHOr0 aHamu3a B Excel.

6. Yro Takoe 4ucio cTeneHeit ceob6oab?

7. Uro onpexenseT ypoBeHb 3HAUUMOCTH 07

8. KakoBa xonuenuus F-xpurepus @umepa?

9. Kak onpenensercs Tabnuunoe 3nauenue kpurepus Gumepa? Kak onpenensercs dpakruue-
ckoe (pacueTHoe) 3HaueHue kpurepus Ourepa?

10. Kak onpenensiercss 3HAUUMOCTB (CYIIIECTBEHHOCTD) KOA(PPHUIIMEHTOB perpeccuu’?

11.  Kaxk onpenensercs TabnuuHoe 3HaueHue kpurepus CrteroneHta? Kak omnpenensiercs ¢ak-
THYecKoe (pacueTHoe) 3HaueHue kputepust CtprosieHTa?

12.  Tlepeuncnurte M MOSACHUTE KPUTEPHUH, [0 KOTOPHIM CPABHUBAIOTCS PErPECCHOHHBIE MOJIe-
JIY, ONIUCBIBAIOIIME OJIUH U TOT K€ PE3yIbTaTUBHBINA IPU3HAK.

13. HasoBure TpyJHOCTH IIPU MOCTPOCHUN YPaBHEHUSI MHOKECTBEHHOM JIMHEHHOM perpeccum.

14. N310xuTe CyIIHOCTD SIBJICHHUS] MYJIbTKOJIJIMHEAPHOCTH.

15.  HasoBuTe OCHOBHBIE HANpaBJIECHUS PEIICHUS MPOOJIEMBbl MYJIbTHKOUIMHEPHOCTH MpPH3HA-
KOB B PErPECCUOHHOM YPaBHEHHUHU.

16.  KakuM 00pazom cTpoUTCs MPOTHO3 0 YPABHEHUIO perpeccun’?

17. Kakum 06pa3omM cTpOUTCs 1OBEPUTENBHBIN HHTEPBAJ OLIEHKH IPOTHO3a [0 YPaBHEHUIO pe-
rpeccun?

IIpumepHBIe BONPOCHI K 3a1MTe J1a00paTOPHOIi padoThl NeS:

1. HazoBute 0OCHOBHBIE KOHUENIIUU U MPEANOCHUIKA MOJETUPOBAHUS BPEMEHHBIX PSAIOB.

2. KakoBa poiib CTaTUCTHUYECKOTO MPOTHO3HPOBAHHS B MPHUHITHUH HAay4YHO-00OCHOBAHHBIX
YIIPaBICHUYECKUX PELICHUM.

3. [IpuBeauTe mpuMepsbl 3a/1a4 MPOrHO3UPOBAHUS ITPOLECCOB.

4, Kaxkwue BbI 3HaeTe BUJIbI BPEMEHHBIX PSIOB?

5. [Tepeuncnure TpeGoBaHMsI, MIPEABIBISIEMbIC K BPEMEHHBIM PsiIaM MPH MPOTHO3UPOBAHUH.

6. JlaTh MOHATHE KOMIIOHEHTHI BPEMEHHOTO PSIa.

7. IIepeuncnut 3Tansl IEPBUYHOTO aHAIN3a KOMIIOHEHTHOI'O COCTaBa BPEMEHHOTO psJia.

8. [ToscHuTEe, B 4€M COCTOSIT XapaKTEPHBIE OTIWYUS BPEMEHHBIX PSJOB OT MPOCTPAHCTBEH-

HBIX BEIOOPOK?
9. OObsicHUTE HAa3HAUEHHUE CKOJIB3ANINX CPEAHHMX. BiIusHUE KaKUX KOMIIOHEHT BPEMEHHOTO
psiia yCTpaHsIeTCs ¢ MX TTOMOIIBIO?
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10.  TlosicauTe, KOTIA LIEeTIecO00pa3HO UCIIOIB30BATh MPOCTHIC CKOJB3SIINE CPEAHHE, a IS Ka-
KHX BPEMEHHBIX PSJ0B MPEINOUTUTEIbHEE TPUMEHEHHNE B3BEIICHHBIX.

11.  JlaTh MOHSATHE aJIUTUBHBIX, MYJIbTHILUIMKATUBHBIX, CMEIIAHHBIX MOJIEJIC BPEMEHHBIX psi-
TIOB.

12. Kakum o0Opa3zom ompesensercss XapakTep CE30HHOCTH (aIIUTHBHBIA WM MYJIbTHILIAKA-
THUBHBII) Ha OCHOBE TpaduiYeCcKOro aHanMu3a JJaHHBIX ?

13.  UYro mpenacraBisioT cob0i TpeHI0Basi, CE30HHAS, [IMKIMYECKas U ClydaiiHasi KOMIIOHEHTHI,
B UE€M HMX OTInuue?

14.  UYro npencrasisier co00# afauTHBHAS MOJEIIb BPEMEHHOTO psiia?

15. .B 4em oTimume ce30HHOM KOMIIOHEHTHI OT NUKJIHYecKoi? UTto y HuX 001ero?

16.  UYro npencrasisier co00i MyIbTHILTMKATUBHAS MOJICTTh BPEMEHHOTO psijia’?

17.  Kaxkue BbI 3HaeTe€ METO/IbI IPOBEPKU FMIOTE3HI O CYIIECTBOBAHUU TEHACHIIUN?

18.  HazoBwuTe METO/IbI, UCIIOJIB3YEMBIC TIPH CIVIAXKUBAHUU BPEMECHHBIX PSJIOB.

19.  Kak MOHO BOCCTaHOBHTH HEJJOCTAIOIUE YPOBHU BPEMEHHOTO psifa?

20. Kaxkue BbI 3HaeTe KJ1acchl MOJIeNIel KPUBBIX pOCTa (TPEHIOBBIX MOEIIECH)?

21.  Kak MO>XHO OLIEHUTh apaMeTpbl MOJTUHOMOB?

22.  Kakue BbI 3HaeTe XapaKTEPUCTHKH TOUHOCTH MOJEIEH?

23.  Kak mpoBOAWTh aHAIM3 CIy4yalHOW KOMIIOHEHTHI JUIsl MIPOBEPKH aJeKBATHOCTU BHIOpaH-
HBIX MOJIEJIEH peaabHOMY Ipoiieccy?

24.  Kak mpoBepuTh HAIM4YKMeE aBTOKOPPEIALIUY B OCTaTKaX?

25.  Kakwue TpeOOBaHUS TPEIBSBISIOTCS K BPEMEHHBIM PsiIaM KaK K MCXOJHOW WH(OpMAIHH
P IPOTHO3UPOBAHUU?

26.  Yto Takoe MOBEPHUTEILHBIA HHTEPBAJ MPOTHO3a?

OrneHouHbIE CPEACTBA AJIS IPOMEKYTOUHON aTTEeCTALUN:
IIpumepHbIe 3a1aHuA pacueTHO-TPaduIecKoil padoThI:

3aganue 1

Jlis KaXkJ0ro BapuaHTa MpeJICTaBlIeHbl BHIOOPOUHbIE 3HAUEHHs CiIydaiiHON BeanuuHbl X (BBIOOD-
ka 00beMoM N=45). X - 3T0 pe3yybTaThl pErUCTPAIMU 3HAUYCHHI 3aTyXaHUsl CUTHANIA X; Ha yacToTe 1000
't koMMyTHpyeMOro KaHaja TejaeOoHHON ceTu. DTH 3HaUCHMsI, U3MEpEeHHbIE B Ab, B BUJIe BapUaAIlHOHHO-
ro psaa MNpEeACTaBlIeHbl B TaOMUIE MCXOAHBIX JaHHbIX. HeoOXonauMo mocTpouTh BapUALMOHHBIM pA,
MPEJCTaBUTh €ro rpaduuecK, MPOAHAIN3UPOBATh U PACCUUTATh XapaKTEPUCTHKH.

Heo0xoaumo:

1. BeuucnuTh BBIOOPOUYHOE CpeHEE M0 MEPBBIM 25 3HAUEHHSIM, BEIYUCIUTH BHIOOPOUYHOE CpeHEe
o BceMy 00bemMy BhIOOpKU. CpaBHUTb.

2. BBIYUCTUTH BBIOOPOYHYIO TUCIIEPCHIO IO MEPBBIM 25 3HAYEHMSM, BBIYMCIUTH BBHIOOPOUHYIO
JUCIIEPCUIO N0 BceMy 00beMy BbIOOpKH. CpaBHUTE.

3. Paccuurars MOy ¥ MeiMaHy BapHaIMOHHOTO psina (N=45).

4. TlonyunTh MHTEpPBAIbHBIA BapHUallMOHHBIN P M0 BCEMY O00bEMY BBIOOPKH, pa3/eiuB BBIOO-
pOUHBIE 3HAUEHUS HA 5 UHTEPBAJIOB.

5. IlocTponts rucrorpammy. Caenars BBIBOI.

6. PaccuntaTh BBIOOpPOYHOE CpeHEE, BHIOOPOUHYIO TUCIIEPCHIO MHTEPBAIBHOTO BapUAIIOHHOTO
psaa, MOy U MEUaHy.

7. PaccunraTh KO3 PHUIMEHT Bapualuu, K03)HUIMeHTs aCHMMETPHUH U DKCIIEcCa U CIIENaTh BbI-
BOJl O XapaKkTepe paclpeiesIeHus CilydaiiHo BennunHbl X. I10sCHUTB pe3yibTar.
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8. [IpoBepuTh, BKIIOYACT JIU BEIOOpPKA aHOMAaJbHBIC 3HAUEHUs (IO MpaBUITY «Tpex curmy). Cre-
JIaTh BBIBOJ IO 1.7 U 8.

3amanue 2

[IpencraBiena BBIOOPKA, BKJIIOYAIOUIAs PE3yJNbTAaTHBHBIM HMPU3HAK Y U HECKOJIBKO (DaKTOPHBIX
IIPU3HAKOB, BIMSIOIINAX HA HETO.

Tpebyercs:

A. M3y4uTb OCHOBBI KOPPEIALMOHHOIO aHaIM3a (IOCTPOUTH IOJI KOPPESALHH, MOTYyIUTh KOp-
PEISIMOHHYIO MAaTPULLY; IIPOAHAIU3UPOBATH KOPPEISLIMOHHYIO MAaTPUILy U CIEJIaTh BBIBOJ O BO3MOXKHO-
CTH OCTPOCHMSI perpeccuu (yka3aTb KOHKPETHBIH BUI MOJIEIIN).

b. M3yunTh OCHOBBI PErpeCCHOHHOTO aHanu3a (MOJIYYUTh JIMHEHHOE YPaBHCHUE MHOXECTBECHHOU
perpeccuu, BBIOpaB B KauecTBE 3aBUCUMOM NepeMeHHON — Y, B KaueCTBE HE3aBUCUMBIX IIEPEMEHHBIX X;,
COOTBETCTBYIOIINE BapUaHTy (B OINPEACICHUN YPAaBHCHHUS ONMUPAThCS HA PE3yJbTaThl 1.A); ONpPEACIUTh
KO3 QHUIHUEHT MHOKECTBEHHON KOppessaul U K03 PULMEHT neTepMUHALIMY [TOJTyYEHHOM MOJIeNu; mpo-
BEPUTHh 3HAYMMOCTb ITOCTPOCHHON MOJEINH, UCIIOJIb3Ys ypoBeHb 3HaunuMoctu o = 0,05; ecnu mojenb 3Ha-
YKUMa, JaTh OLEHKY KO3 (UIIMEHTOB MHOXECTBEHHON perpeccuu Ha ocHoBe t-kpurepus CTbrojieHTa; Ie-
pecunTaTh ypaBHEHHE MHOKECTBEHHOW pPErpeccuu, MCIOJIb3Ys TOJIBKO 3HAYMMBIE (haKTOPHI; MPOBEPHUTH
aICKBaTHOCTb IOJIyYEHHOW PErpeCCMOHHON MOJEINHN; BBIIOJHUTH ITPOrHO3MPOBAaHUE B COOTBETCTBUH C
BAPUAHTOM 3aJIaHUS.

IIpumepHbIe TeCTHI MO0 AUCHUILIHHE «MeToAbI aHAIN3A JaHHBIX)»
1.1 KaKoil U3 CIeNYIOIMMX LKAl U3MEPEHUI IPUBE/IEH NPAaBUIIbHBIN IIpuMep?
1 MaTepBanbHas 1Kkajla — HOMepa JOMOB Ha yJIuLaXx.
2 llkana oTHOLIEHUH — TeMIiepaTypa B rpajaycax Llenbcus.
3 HomunansHas — Bpemsi pelieHus 3aja4uu CTYJICHTOM.
4 TlopsimkoBasi — CTYIEHTBI PEIWIM, YTO Tipodeccop X camblii CTporuid, mpodeccop Y BTOPOH
nocJe Hero, u T.1.
2. I'enepasibHasi COBOKYITHOCTb - 3TO:
1 Bce 001IECTBO;
2 u3y4yaemasi couuasibHas TpyImna;
3 MHOKECTBO BCeX 00BEKTOB, KOTOPbIE UMEIOT KauecTBa, CBOWCTBA, HHTEPECYIOINE UCCIIeI0Ba-
TeJs;
4 u3y4yaemblii COLMAIBHBIN HHCTUTYT.
3. Uem Gonee 0HOPOIHA TeHEPAJIbHAS COBOKYITHOCTD, TEM. . .
1 Gonble BeTMYMHA BO3MOXKHOM OIIMOKH BEIOOPKH;
2 MEHbIIE BeJIMYMHA BO3MOKHOM OIIMOKH BEIOOPKH;
3 omunbKa BEIOOPKH HE 3aBUCUT OT OJJHOPOJIHOCTH T'€HEPAIIbHON COBOKYITHOCTH;
4 GonbLIMit 00bE€M BBEIOOPKH MOTPEOYETCS UCCIIEI0BATEIIO.
4. TlonsiTHE «pENPEe3EHTATUBHOCTHY O3HAYALT:
1 cBOMCTBO BBIOOPKH BOCIPOM3BOAUTH CTPYKTYPY F€HEPATbHOW COBOKYITHOCTH;
2 cBOMCTBO 0OBEKTA BOCTIPOM3BOINUTH CUTYAIUIO HCCIIEIOBAHUS;
3 CBOMCTBO Te€HEPATBHOI COBOKYITHOCTH BOCIIPOU3BOINTH CTPYKTYPY OOBEKTa;
4 cBOMCTBO 3a/1a4 UCCIEI0BaHUS BOCIIPOM3BOAUTD €r0 LEIb.
5. IlocTpoenue cirydaitHOW BEIOOPKH OCHOBBIBAETCS:
1 Ha BO3MOYKHOCTSIX U JKEJIAHUH HCCIIE0BATEI,;
2 Ha y4eTe ciyyailHbIX (PaKTOpPOB, BIUSIOLUINX HA COCTOSIHUE O0BEKTA;
3 Ha BEpOSATHOCTHBIX METOAAX 0TOOpa PECIIOH/ICHTOB;
4 Ha HKCIIEPTHBIX METOJaX 0TOOpa PECIIOHIEHTOB.
6. LleHTpanbHyIO TEHACHIMIO XapaKTEePU3YIOT TAKUE BEJTMYMHBI, KaK:
1 cpenHekBaipaTHYHOE OTKJIOHEHHE;
2 MeIIMaHa;
3 pa3max;
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4 pa3zmep BBIOOPOYHOM COBOKYITHOCTH.
7. Bennunna nucnepcu (CpeHeKBaApaTUIECKOro OTKIOHEHNUS ) TOKa3bIBACT:
1 yncnoBoe 3HAUYCHHE CPEAHEN BEIUUYUHBI TIEPEMEHHOM;
2 cuity CBSI3M MEX1Yy JIByMs U 0oJiee IepeMEHHBIMU;
3 HampaBIlIEHUE CBSI3U MEXKIY U OoJjiee epeMEHHBIMH;
4 cremnenp pa3dpoca Bcex 3a(pUKCUPOBAHHBIX 3HAUECHUI TEPEMEHHON BOKPYT CPEIHETO.

8. CBs3b Mex 1y AByMsI TIEPEMEHHBIMHU MTPOSIBIISICTCS B!
1 ycroitunBocTH (HEW3MEHHOCTH) 3HAUCHUW OJHOW TEPEMEHHOW MPU W3MECHEHWH 3HAYCHUI

ApYToH,
2 BO3JIEHCTBUY HA XapaKTep OTBETA MOPSJIKA, B KOTOPOM BOIPOCH! pa3MELLEHbI B BOIPOCHUKE;
3 U3MEHEHNHY 3HAUYCHUN OJTHOW NIEPEMEHHON NMPU U3MEHEHUH 3HAYCHUI IPYroil mepeMeHHON;
4 HaNUYUU OJJMHAKOBOTO BEPOAILHOTO BHIPAKEHHS.
9. Koppensiius MOXeT ObITh:
1 moJI0KUTENBHON U OTPULIATENIBHOM;
2 TMHEWHOU U HEJIMHEHHOM;
3 mapHO# U MHO>KECTBEHHOM;
4 BCce NepEeUnCIIEHHOE BEPHO.
10. HyneBas runoresa — 370:
1 runore3a o paBEeHCTBE NapamMeTpa reHepaabHONM COBOKYITHOCTH 3apaHee 3aJaHHOMY 3HAUYEHUIO
2 runore3a 00 OTCYTCTBUH Pa3IHyuil;
3 runoTe3a 0 HaJIM4YUU pa3Induil;
4 runoresa, anbTepHATUBHAS TOU, KOTOPYIO Mbl XOTUM IPOBEPUTb.
11. p-ypoBeHs — 3T0:
1 paccuntaHHasi B X0Ji¢ CTaTUCTUYECKOTO TECTa BEPOATHOCTh OLUIMOOYHOI'O OTKJIOHEHMs HYyJle-

BO# THIIOTE3HI;
2 MOpOTOBBIM YPOBEHb CTATUCTUYECKON 3HAUMMOCTH (TIOMyJIsipHbIMHU sBIsIOTC 10 %, 5 %,

1%, u0,1 %).
3 BEpOSATHOCTH OIIMOOYHOIO HEOTKIIOHEHHUS HYJIEBOI IMIIOTE3bI;
4 BEpOSITHOCTb NPUHATHS HYJIEBOH THIIOTE3bI;
12. CraTuCTHYECKUI KPUTEPHIA — ITO:
1 MeTo cpaBHEHMS BBIOOPOYHOM COBOKYITHOCTH C TEOPETUUECKUM PACIpeIeIICHUEM;
2 KpUTepHUi, 10 KOTOPOMY IPUHUMAETCS PellieHHEe O PAaBEHCTBE WJIM HEPABEHCTBE CPEAHUX 3HA-
YEeHHI B IBYX BBIOOpKaX;
3 pemaroiee npaBuiIo, O KOTOPOMY Ha OCHOBE PE3yJIbTaTOB HAOIIOIEHHUH IPUHUMAETCS pelle-
HHE B 3aJjaue MPOBEPKHU CTATUCTUUECKUX TUIIOTE3;
4 paBUIIO, IO KOTOPOMY OIIPENEISIETCS 3aBUCUMOCTD HJIM HE3aBUCUMOCTb JIBYX BBHIOOPOK.
13. IlapameTprueckue CTaTUCTUYECKHE KPUTEPHH:
1 mpeamnonaraioT HE3aBUCUMOCTh BBIOOPOK;
2 pOBEPSAIOT, UTO BBIUUCIISIEMOE BHIOOPOUHOE 3HAUEHHE PABHO OIPEACICHHOMY N1apaMeTpy;
3 IpOBEPSIOT HATMUUE Pa3InYUil MEKAY BIOOPKAMU;
4 [IpennonaratoT, 4TO BUJ paclpeaesieHus Wi QyHKIUS pacipeaeaeHns BBIOOPKH HaM 3a/1aHbl.
14. Kakoil 13 nepeunciieHHbIX HUXKE€ METOJIOB aHAIN3a HE SBJSAETCS CTATUCTUYECKUM METOJIOM aHallu-

3a B3aUMOCBS3U IPU3HAKOB?
1 KoppensioHHBbIH.
2 PerpeccroHHBIN.
3 KonTeHnT-ananus.
4 dakTOpHBI.
15. YT0 U3 nmepeuncneHHOro ABIseTCs Lebl0 KIacCTepHOro aHanu3a?
1 OnpezneneHue B3auMOCBA3el MEXKAY IEPEMEHHBIMH.
2 CoxkpallleHHe 4nclia IEPEMEHHBIX X JUIs ONUCaHUS JaHHBIX.
3 Knaccudukanuss MHOTOMEPHBIX TAHHBIX HAOJIOICHUH.
4 Tlouck 3aBUCUMOCTEN B 3KCIIEPUMEHTAIIBHBIX JAHHBIX.
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HpI/IMepHLIe BOIIPOCHI K 3K3aMEHY 0 TUCHUIIJIMHE «MeToabl AaHAJIH3A JAHHBIX»

1. AHanu3 TaHHBIX U €r0 OCHOBHBIE ATanbl. Llenu u 3amaun ananmsa.

2. COop 1 MOArOTOBKA JIAHHBIX.

3. [TpenBaputensHas 06paboTKa pe3yabTaTOB SIKCIIEPUMEHTA.

4, JIMCKpeTHBIN BapUAIIMOHHBIN PSiJ U €r0 XapaKTEePUCTUKH.

S. KoppesauroHHbIN aHanu3: OCHOBHBIE NOHATHA. KOPpEIsLMOHHBIN aHAIU3 U €r0 MCIOJIb-
30BaHUE B aHAJIU3E JTAHHBIX.

6. Koppensuonnsiii ananu3. TpeboBanust Kk 0T00py (hakTopoB ais pacdera KOdPPHUIIMEHTOB
KOppEsLNH.

7. IIpoBepka runoTe3 0 HOPMaJIBLHOM PACIPEICICHUN TPU3HAKOB.

8. HccnenoBanue MMHEHHOW 3aBUCUMOCTH Y OT €IMHCTBECHHOM OOBSCHSIONICH MEePEeMEHHOM

X: mapHbIid TUHEHHbIH K03 duuuent koppemsuun. [lone koppemsuuu. [IpoBepka rumore3 o HAIMYHA
JIMHETHON KOPPEJISIIUOHHON CBS3H.

9. Pacuer mapHoro nmHeitHOTO KO3(duumenTa xoppemsiuud. [locTpoeHrne KoppensnnoHHOMI
MaTpullbl. AHAIN3 KOPPEISALUOHHON MaTpuIbl. MyJIbTUKOJIZIMHEAPHOCTD U CIIOCOOBI €€ YCTPaHEHUS.

10.  Craructuueckoe orneHuBaHHE mHapameTpoB. CTaTHCTHYECKHE OICHKHM M HMX OCHOBHBIC
CBOMCTBA: COCTOSTEIbHOCTh, HECMELIEHHOCTb, 3((EKTUBHOCTD.

11. PerpeccuonHslil aHanM3: OCHOBHBIC NOHATHA. PerpecCHOHHBIN aHAIN3 U €r0 UCIO0JIB30Ba-
HUE B aHAJIN3€ JaHHBIX.

12. Perpeccuonnsiii ananus. TpeboBaHust Kk 0OTOOPY MPU3HAKOB JJIsl TTOCTPOCHUS MOJIETH pe-
rpeccum.

13. Meron Hanmenbmmx kBaaparoB (MHK). [Ipennoceuikn MHK.

14. ITocTpoeHue U uccaeaoBaHUE MOJIEIH NTapHOW JIMHENHOW perpeccun. MHTeprperanus mo-
JI€TIV TTApHOM JIMHEWHOW PErpeCcCuu.

15.  Pacuer u unTepnperaius ko3¢ UIHEHTa KOPPEIALUHU U TapHOW JIMHEHHOHN perpeccum.
KoaddunmenT nerepMuHaniviy U ero XxapakTepucTHKA.

16.  JlucnepcUOHHBIN aHAU3: CYIIHOCTh U METOJIMKA MPOBEICHHS.

17. F- Tect Ha 3HAUMMOCTH ypaBHEHUs perpeccuu. Vcnonb3zoBaHue t-CTaTUCTUKU JJIS OLIEHKU
3HaYMMOCTH K03(pPUILIMEeHTOB ypaBHEeHUs perpeccur. O1eHKa TOYHOCTH ypaBHEHUS PETPECCHH.

18.  HenuHeiiHbIe perpeccuy u X Xxapakrepuctuka. OCHOBHBIE ITOAXO/BI K TOCTPOSHUIO MOJIe-
JI1 HEJIMHENHOW perpeccum.

19. MHOK€eCTBEHHBIN perpecCUOHHBIN aHannu3. OCHOBHBIE MOHSTHSL.

20.  IloctpoeHue u MccaeI0BaHNE MOETH MHOKECTBEHHOM JTMHEHHON PEerpeccHu.

21. OT60p aKTOPHBIX MPU3HAKOB MIPU OCTPOESHUU MHOKECTBEHHOM perpeccuu. MynbTHKOII-
JIMHEAPHOCTb. TPYAHOCTH MOCTPOEHUS MOJEIN MHOKECTBEHHOMN perpeccum.

22.  IlpenmoceiIkd MeTOJa HAUMEHBIIMX KBAJApPaToB. | OMOCKETAaCTUYHOCTH H TETepo-
CKE€IaCTUYHOCTh OcTaTKOB. OOHapyKeHUE reTepOCKEeJaCTUYHOCTH.

23.  ABTOKOppeIIHs OCTAaTKOB ypaBHEHHUs perpeccur. Ee mpudauHbI 1 00HapyKeHHE.

24.  JluHelHBIE pPErpecCCUOHHbIE MOJIEIM C NMEPEMEHHON CTPYKTYypoil. BBeneHne «MaHeKeHOB
((pUKTUBHBIX IEPEMEHHBIX) B INHEHHYIO MOJIENb PETPECCHUH.

25.  Ilonsarue BpemeHHOro psana. TpeboBaHUs, IpeabIBIsSEMble K UCXOAHON MHPOPMALIUU [T
MIOCTPOEHHUS MOJIETT! BPEMEHHOTO pAJa.

26. O0600611eHHas MOIeTh TUHAMUYECKOTO Psa.

27. MonenupoBaHue TEHICHIMH BPEMEHHOTO psijia. OCHOBHBIE THIBI TPEHIOB M MX pacmo-
3HAaBaHMUE.

28.  BbisiBieHHE Ce30HHON KOMIIOHEHTHI BO BpeMeHHOM psizie. Ce30HHas KOPPEKTHPOBKA.

29.  Psang dypse U ero npuMeHEHUE B OLICHKE JUHAMUYECKOTO psija.
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30.

o
h.

ABTOKOppeALMs YPOBHEH psilla IMHAMHUKHU M CBsI3aHHbIE ¢ Hell gaxTopsl. OOHapyKeHHe

ABTOKOPPCIAIUM. Vyer ABTOKOPPEIIAINU ITPU MOACITIMPOBAHUN JUHAMUYCCKUX PAOOB.

31.

MuoroMepHbIii aHanu3 AaHHbIX. Lenu u 3amaun aHanusza. MeTog MHOTOMEPHOW CpPEHEN:

IMOCTAaHOBKaA 3a/1a4y U AJITOPHUTM pCain3alluu.

32.
33.
34.
35.
UM,
36.
37.
38.
KOMITOHEHT.
39.
40.

OnHo(haKkTOpHBIN AUCTIEPCHOHHBIN aHAHM3: TOCTAHOBKA 337]a41 U AJITOPUTM PEaTH3AIIHH.
Knacrepnsiit ananus. [locranoBka 3agaymu.

Kitacrepnslii ananus. [Ioaroroska naHHbIX Ui KJIACTEpU3ALUH.

Mertoapl kiactepHoro aHanu3sa. ['paduueckoe mpeacTaBiIeHUE PE3yJIbTaTOB KiacTepu3a-

®axTopHbIif ananus. Llenu u 3agaun ¢pakropHoro anann3a. OCHOBHBIE TOHSATHS.
®daxropHbIii ananu3. [loctanoBka 3axaun. JInneitHas Mozens (hakKTOPHOTO aHAITH3A.
@DaKkTOpHBIM aHaTN3. AJITOPUTMBI pelIeHUs 3a/1a4 (AKTOPHOTrO aHanu3a. MeToj TIIaBHBIX

TexHonornu aHanusa JaHHBIX.
[IporpammHBbIe cpeacTBa aHAIM3a TAHHBIX.

B ¢unmane ucnonb3yercs cucreMa ¢ TPaJAULMOHHOW IKalOM ONeHOK — "oTiaudHo'", "Xopoio",
"yA0BIIETBOPUTENBHO", "HEYOBIETBOPUTEILHO", "3auTeHO", "HE 3auTeHO" (Hanee - MATHOAUIbHAS CH-

cTema).

d)opMa npOMen(yTquoﬁ aTTeCTaluu 110 HaCTOSIICH JUCHUIIIIMHE — 9K3aMeEH.

[IpumeHsieMble KpUTEpUH OLIEHHBAHUS IO AMCHMIUIMHAM (B COOTBETCTBHU C WHCTPYKTHBHBIM
nuceMoM HIY MOU ot 14 mas 2012 roma Ne 1-23):

Onenka Kputepun oieHKH pe3ynbTaToB
O JINCIIU- 00y4YeHHS TT0 JTUCIUTUTAHE
TUIMHE

«oTIM4HO»/ | BeicTaBisiercs: oOy4aromemMycsi, 00HapyKHUBIIEMY BCECTOPOHHEE, CHCTEMATHYECKOe U

«3aUTEHO ri1y00OKO€ 3HaHUe MaTepUalIoOB U3yYeHHON JUCLUIUIMHBIL, YMEHUE CBOOOAHO BBIOIHSATD

(oTmm4HO)»/ | 3a7aHUs, TPEAYCMOTPEHHBIE TIPOTPAMMOM, YCBOMBIIHMI OCHOBHYIO M 3HAKOMBIN C J0-

«3aUTCHO» HOJHUTENBHOM JUTEpaTypoid, peKOMEHIOBaHHOM padoueil mporpaMMoi JAHUCIUITUHBI;
MPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B TOHUMAHWH, U3JIOKEHUH U UCTIOIB30BAHUN
MaTepHaJIOB W3YYEHHOW AMCUUIUINHBI, O€3yNpedyHO OTBETHUBIIEMY HE TOJBKO Ha BO-
npocel Omiera, HO W Ha JOMOJIHUTEIbHBIE BOMPOCH B paMKax padoyeil mporpammbl
JUCLUTUIMHBL, TPaBUJIBHO BBITIOJIHMBILIEMY MpakTHueckoe 3ananue. OueHka 1o AUciu-
TUTHHE BBICTABIISIOTCS 00YJaIOMIEMYCs C YIETOM Pe3yJIbTaTOB TEKYIIETO KOHTPOJIS.
Komnerennuu, 3akpernéHHble 3a TUCIUILTMHON, COPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBINY.

«XOopouIoy»/ BricraBnsercs oOyvaromemycsi, OOHapyXHUBILIEMY MOJHOE 3HAHWE MaTepuana U3y4yeH-

«3aYTEHO HOW TUCIIMILIMHBI, YCTICITHO BBITIOJHSIOMIEMY TPEAYCMOTPEHHBIC 3aJaHHsI, YCBOUBIIIE-

(xopomio)»/ | My OCHOBHYIO JIUTEPaTypy, PEKOMEHJOBaHHYIO pabouell MporpaMMoi JUCIUIUIMHBL,

«3aUTEHO MOKa3aBIIEeMy CHCTEMaTHYECKUH XapaKTep 3HAHWH 10 JUCIUILTNHE, OTBETHUBIIEMY Ha
BCE BOINPOCHI OWiieTa, NMPABWJIBHO BBIMOJHHUBIIUI MpPaKTHUYECKOE 3a/JaHUE, HO JOMY-
CTHBILIUI TIPU STOM HETIPHHIUTHAIbHBIE OMUOKH. OIeHKa 10 AUCIUTUINHE BHICTABIIS-
IOTCS1 00y4aroIeMycsi C y4€TOM pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS.
Kommerenmyn, 3akperui€éHHbIe 3a AUCIHUILTAHON, COPMHUPOBAHBI Ha YPOBHE — «IIPO-
JIBUHYTBIIN).

«ynoBieTBO- | BricTaBisiercs oOydaroniemycsi, OOHapyKHUBLIEMY 3HaAHME MaTepuana U3y4yeHHOH Juc-

PHUTETHHOY/ IIUIUTMHBL B 00beMe, He0OX0IMMOM ISl JalibHEeHIe yueObl U mpeacTosieil paboTsl
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Onenka Kpurepun onieHKH pe3ynbTaToB
0 TUCIH- o0OyueHus Mo JUCIUILINHE
IUIMHE
«3a4TEHO 1o MpoQecCcuu, CIPaBIISIONIEMYCSI C BBIIOJHEHHEM 33/JaHUN, 3HAKOMOMY C OCHOBHOM
(ymoBieTBo- | IUTEpaTypoi, peKOMEHJOBaHHOW paboueil mporpaMMoil AUCIUIUINHBL; TOIYyCTUBIIEMY
PHUTENBHO)»/ | MOTPEIIHOCTh B OTBETE€ HA TEOPETHUYECKHUE BOIPOCHI W/WUJIM MPHU BBIMOIHEHUU MPAKTHU-
«3a4TEHOY YeCKHUX 33JaHuil, HO 00JafaroneMy HEOOXOAUMBIMU 3HAHUSAMH JUISI UX YCTpaHECHUs
MOJI PYKOBOJCTBOM IperojaaBaressi, Ju00 HEMpaBWJIbHO BBIMOJHHUBIIEMY IMpaKTHYe-
CKO€ 3aJ[aHK€, HO 110 YKa3aHUIO IIPENoaBaTesis BbIIOIHUBIIEMY APYTHUE IPAKTHUECKHE
3aJJaHus U3 TOTO XKe pa3jiesia JUCIUILTUHBL..
KomneTennuun, 3akperui€HHbIE 32 TUCIUIUIMHON, ¢(hOPMHUPOBAHBI HA YPOBHE — «IIOPO-
TOBBIINY.
«HEeyAOBJIE- BricraBnsiercst oOydaromiemMycs, 0OHaApYKUBILIEMY CEPbE3HbIE TPOOEIBbl B 3HAHUSAX OC-
TBOPUTEIIb- HOBHOI'O MaTepHualia W3Y4eHHON JUCHMIUIUHBI, JOMYCTHBIIEMY NPUHIUINAIbHBIC
HOY/ HE 3a- OIMOKY B BBIITOJIHCHUH 33/IaHUI, HE OTBETHBIIIEMY Ha BCE BOIPOCHI OWMJIETa W JOIOJI-
YTEHO HUTEJIbHBIE BOIPOCHI M HEMPABUIIBHO BBITIOJHUBIIEMY MPAKTUYECKOE 3aJaHue (Hempa-
BUJIbHOE BBIIIOJIHEHUE TOJIBKO IMPAKTUYECKOTO 3aJaHMsl HE SIBISETCS OJIHO3HAYHOMU
MPUYMHON JIJIs1 BHICTABIICHUS OLICHKH «HEYIOBJIETBOPUTENbHOY). Kak mpaBuiio, oneHka
«HEYJIOBIICTBOPUTEIBHO CTABUTCS CTYIEHTaM, KOTOPhIE HE MOTYT HPOJIOJIKHTH 00y4e-
HUE 110 00pa3oBaTEeNbHON MporpaMme 0e3 JOMOTHUTENbHBIX 3aHATHI M0 COOTBETCTBY-
foriel aucuuiuimHe. OneHKa 1Mo AUCHHUILTNHE BBICTABIISIIOTCS 00y4JaronieMycst ¢ yaéToM
pE3yNbTAaTOB TEKYIIEr0 KOHTPOJIS.
KommereHmyn Ha ypoBHE «IIOPOTOBBIN», 3aKPEIUIEHHBIC 33 TUCIUILIMHON, HE CPOPMHU-
pPOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4edHoe 1 yueOHO-1a00paTOpPHOE 000PY10BaAHHE

VYyeOHas aynuTopus AJi1 IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA, OCHAIIEHHAs:

- CHEeNMAIU3UPOBAHHON MEOEIIbIO; TOCKON ayJUTOPHOM.

VYyeOHast ayaAuTOpHs Ui POBEACHUS 3aHATUN CEMUHAPCKOTO THIMA, TPYIIOBBIX U MHAUBHUIYalb-
HBIX KOHCYJIbTALMH, TEKYILIETrO0 KOHTPOJISI U IPOMEXYTOUHOM aTTECTAl[UU, OCHAILIEHHA:

- CIIEUAIU3UPOBAHHON MeOEeIbI0; IOCKOM ayIUTOPHOM.

VYueOHast ayauTopus A J1abOpaTOPHBIX pabOT, BBHIIOIHIEMBIX B KOMIBIOTEPHOM KJlacce, OCHa-
IIEHHAS:

- CHeUHATU3UPOBAHHON MeOeNblo; TOCKOH ayIUTOPHOM; MEPCOHAIBHBIMUA KOMITBIOTEPAMH C MO~
kimoueHreM Kk cetu "Matepuer” u noctynom B DUOC dunumana.

Jiis caMocToATeNbHOW paboThl 00YyYarOUIMXCS MO AMCUUIUIMHE HCIOJB3YETCs MOMEUIeHHe s
CaMOCTOATEIILHON PaboThl 00yUJarOIINXCs, OCHAIIIEHHOE:

- CNIELMAIN3UPOBAHHONW MeOEeINbIo; TOCKOW ayIWTOPHOMN; NMEepCOHATBHBIM KOMIBIOTEpAMH C MOJ-
kimoueHreM Kk cetu "Matepuer" u noctynom B DUOC dunumana.

8. OBECIIEYEHUME OBPA30OBATEJIBHOI'O MPOLECCA JJI51 JINIL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA U THBAJINIOB

B xone peanuzanuy TUCHMIUIMHBI UCIIOIB3YIOTCS CIEAYIONINE TOMOJHUTEIbHBIE METOIbI 00yUe-
HUS, TEKYIEro KOHTPOJISI YCIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalui 00y4yarouuxcs B 3aBUCUMOCTHU
OT UX UHIUBUAYAIBHBIX OCOOCHHOCTEH:
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JJIS1 CJIeNbIX M CJIa00BHASIIINX

- IeKIUH 0(hOPMIISIFOTCS B BUJIE 3JIEKTPOHHOI'O JOKYMEHTA, JOCTYITHOIO C IIOMOIIbI0 KOMIIbIOTEPA
CO CIELUAIU3UPOBAHHBIM MPOTPAMMHBIM 00ECTICYCHUEM;

- IUCbMEHHBIE 33/1aHUS BBIIOJIHIIOTCA Ha KOMIIBIOTEPE CO CHELUATU3UPOBAHHBIM IPOTrPAMMHBIM
o0ecrie4eHrneM, Uil MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTcs UHANBUAYAIILHOE paBHOMEpPHOE ocBelleHrne He MeHee 300 rokc;

- JUTS BBITIOJTHEHUS 3aJaHUS TIPH HEOOXOMMOCTH MPEIOCTABISACTCS YBEIMUMBAIOIIEE YCTPOHCTBO;
BO3MOJKHO TaK)X€ UCIOJIb30BaHUE COOCTBEHHBIX YBEIMUUBAIOLIMX YCTPONUCTB;

- MUCHbMEHHBIE 3aJ]aHNs O(POPMIISIOTCS YBETUUEHHBIM HIPUPTOM;

- HK3aMeH U 3a4€T MPOBOJATCA B YCTHOM (pOpMe MM BBIIOJHSIOTCS B MMCbMEHHON (Qopme Ha
KOMIIBIOTEPE.

JJIS TIIYXMX U €1200CAbIIIAIINX:

- JTEKIHA OOPMIISIOTCS B BUJIE AIIEKTPOHHOTO JJOKYMEHTA;

- IUCbMEHHBIE 3aJJaHUs BBIIIOJIHAIOTCS Ha KOMIIbIOTEPE B MUCbMEHHOM (opMe;

- DK3aMeH U 3a4€T MPOBOJAATCS B MUCHMEHHOH (hopME Ha KOMITBIOTEPE; BOSMOXKHO MTPOBEICHUE B
(dbopme TecTUpOBaHUS.

JJIS1 JIML ¢ HAPYIIEeHUSIMU ONIOPHO-ABUIATEeJILHOIO aNnapara:

- IeKIUH 0(hOPMIISIFOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C IIOMOILIbI0 KOMIIbIOTEPA
CO CTIEUHAIN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICYCHUEM;

- IUCbMEHHBIE 33/1aHUS BBIIOJIHSIIOTCA Ha KOMIBIOTEPE CO CIELUATU3UPOBAHHBIM IPOTrPAMMHBIM
obecrneueHmEeM;

- HK3aMeH U 3a4€T MPOBOAATCA B YCTHOH (hopMe WM BBINOJHSIOTCA B NMUCBMEHHON (opme Ha
KOMIIBIOTEPE;

- UCIIOJIB3YETCs crenranbHas yuebHas ayautopus i aun ¢ JIOB3 — ayn. 106 rnaBHoro yue6Ho-
ro kopmyca 1o aapecy 214013, r. CMoyeHCK, DHepreTH4YecKuil p-1, 1.1, 31aHne SHePreTHUYEeCKOro MH-
cTuTyTa (OCHOBHOM KOPITYC).

[Tpu HE0OXOIMMOCTH MPEeyCMaTPUBAETCS YBEIMUEHNUE BPEMEHH IS ITOJITOTOBKH OTBETA.

[Tponienypa mpoBeAeHUsT MPOMEXKYTOYHOH arTecTanuu i OOYyYaroOLIMXCsl YCTAHABIMBAETCS C
y4€TOM UX WHIUBUAYAJIbHBIX NCUXOPU3NYECKUX ocoOeHHocTel. IIpomexyTrouHas arrecranus MOXET
IIPOBOZIUTHCS B HECKOJIBKO ITAIOB.

[Ipy npoBeaeHMM MNpOLEAYpPhl OLIEHWBAHUS pE3yJAbTaTOB OOYYEHHUS IpelycMaTpUBaeTCs
UCMOJIb30BaHUE TEXHUUYECKUX CPEICTB, HEOOXOJUMBIX B CBA3M C HMHIAMBHUIYaJIbHBIMH OCOOEHHOCTSMHU
oOyJaromuxcsi. DTH CPelCTBa MOTYT OBITh NPENOCTaBIEHBI (DHIIMAIOM, WM MOTYT HCIIOIb30BaThCS
COOCTBEHHBIE TEXHUUECKUE CPEICTBA.

[TpoBenenue mporenypbl OLEHUBAHUS PE3YJIbTaTOB OOyUEHHUs JIOMYCKAETCsS C HCIOJIb30BAaHUEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

ObecnieunBaeTcs A0CTyNl K HHGPOPMALMOHHBIM U 0udauorpaguyeckum pecypcam B cetu UH-
TepHeT JUIs KaKJ0ro odyuatomierocs B opMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 370POBbS U BOC-
NpUATHS UHDOpMALIUHU:

JJIS CJIeTIBIX M CJIA00BH/ISIIIMX:

- B [Ie4aTHOM (hopMe YBETUYEHHBIM IIPUPTOM;

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B (popme ayauodpaiina.

JJIS TIIYXMX U €1200CAbIIIAIINX

- B Ie4aTHoM (opwme;

- B (hopMe IJIEKTPOHHOTO JOKYMEHTA.

A1 00Y4AIOIIUXCS ¢ HAPYLICHUSIMHU OTIOPHO-IBUIATEIbHOI0 aNNapara:

- B Ie4aTHOH opme;

- B (hOpMeE IIIEKTPOHHOIO JOKYMEHTA;
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- B hopme aynuodaiina.

9. VYEBHO-METOJINYECKOE U THOOPMALIMOHHOE OBECITEYEHUE
TACIHATITAHBI
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1. Kpyrukos, B.H. Ananu3 manusix [DaekTpoHHbIi pecypc]: yue6. mocobue / B.H. Kpyrukos,
B.B. Memeukun - Kemeposo: KemepoBckuii rocynapcTBeHHbli yHuBepeuteT, 2014. - 138 c¢. Pexxum no-
cryma: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=278426 — bubGmuorp. B KH.
— ISBN 978-5-8353-1770-7. — TeKcCT : 3JIeKTpOHHBIH.

2. [lpuknamgnas MaTeMaTHYECKass CTATUCTHKA [ DJIEKTPOHHBINA pecypc]: yueo. mocodue / cocT. A.A.
Muuens - Tomck: TYCVYP, 2016. - 113 c. Pexxum JOCTYyTIa -
http://biblioclub.ru/index.php?page=book&id=480889.

JlonoIHUTeILHAS JIUTepaTypa.

1. BonpmrakoB A.A. MeTtonibl 00pabOTKH MHOTOMEPHBIX JTaHHBIX M BPEMECHHBIX psiioB: y4eO. [lo-
cobue no Hamp. «MHpopmaTrka U BeIYMCIUTENbHAS TexHUKa»/ A.A. bonbmakos, P.H. Kapumos. — 2-¢
u3., crep. — M.: ['opsiaas muaus — Tenekom, 2014. — 520 c. : uin. — buGmmorp. B kone riias. — ISBN 978-
5-7782-3183-2. — Texkct anekTpoHHBIHA. (1 4/3)

2. Houkoga, E.H. KommnbsrorepHas o0paboTka pe3ynbTaToB U3MEpEHU [ DIEKTPOHHBINA pecypc] :
yueb. mocobue / E.H. HoBukona, O.JI. CepBerauk - CtaBponons : CKOVY, 2017. - 182 c. Pexum nocry-
na - http://biblioclub.ru/index.php?page=book&id=483751.

3. IIporpaMMHBIE CHCTEMBI CTATUCTHYECKOTO aHAIN3a: O0OHAPYKEHHE 3aKOHOMEPHOCTEH B JAHHBIX
C wWcmojb3oBaHUEM cucteMbl R wm  s3pika  Python: [16+] / B.M. BomkoBa, M.A. CemeHoBa,
E.C. YerBeprakosa, C.C. Boxos ; HoBocubupckuii rocyiapcTBeHHbIN TexHu4Yeckuil ynuepcuter. — Ho-
BocuOupck: HoBocHOMPCKMIA TOCYyIapCTBEHHBIN TeXHUYECKUH yHUBepcuTeT, 2017. — 74 c.: ., Tabm. —
Pexxum nocryna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576496. — buo-
auorp.: c. 48. — ISBN 978-5-7782-3183-2. — TekcT: 2IeKTPOHHBIN.
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HEH- | HEH- | BBIX | po- | HAOKY- JaHHBIY JK- MEHCHHUS
He- U3MEHEHUS 3EMIULIP
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