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AHHOTaHI/Iﬂ K JUCIHHUIIIINHE ((HpI/IMeHCHI/Ie MCTOJOB HCKYCCTBCHHOI'0O HHTCJUICKTA B AHAJIN3C

JAaHHBIX U YIIPABJICHUS

Ha3zsanue oucyunaunot

HpI/IMCHeHI/Ie METOJ0B UCKYCCTBCHHOI'O MHTCJIJICKTA B
AHaJIN3€C JaHHBIX U YIIPABJICHUA

Hanpasnenue noocomosxu
(cneyuanvoHocmy)

15.04.05 — KoHCTpYKTOPCKO-TEXHOJIOTUUECKOE
obecreyeHrne MalIMHOCTPOUTEIBHBIX ITPOU3BOJICTB

Ilpoepamma

TexHoorus MalIMHOCTPOCHUSA

Mecmo oucyuniumbl

OO6s3aTenbHast yacTh, broka 1. Jlucuunaiasl (MOYIH).

Tpyooemkocmy (3.e. / uacwi)

3/108

Lenv uzyuenus oucyuniutbol

N3ydyeHne METoq0B U TEXHOJIOTHUI M3BIICUCHUS 3HAHUUI
13 JaHHBIX JJIs1 IOCTPOCHHSI MATEMATHUYECKUX MOJIeen
TEXHUYECKUX CHUCTEM.

Komnemenyuu, popmupyemvie 6
pe3yrbmame 0C80eHUs OUCYUNTUHB]

OIIK-1. Cioco6eH ¢popMynupoBaTh LEIU U 33a1a41
WCCJICIOBAHMSI B 00JIACTH KOHCTPYKTOPCKO-
TEXHOJIOTUYIECKOH MOATOTOBKH MAallIMHOCTPOUTEILHBIX
MIPOU3BO/ICTB, BBISBIISATH IPUOPHUTETHI PEIICHUS 3314,
BBIOUPATH M CO3/1aBaTh KPUTEPUU OLICHKU
UCCIIEOBAHUMN.

Cooepoicanue oucyuniumbol
(ocHogHble pazdebl U membvl)

BBenenue B aHann3 JaHHBIX
KoppersauroHHO-perpecCuOHHBIA aHAIIN3.
JlucriepCHOHHBINA aHATU3.

MeTo151 MHOTOMEPHOH Ki1accu(UKaIIH.

Dopma npomesrcymouHou
ammecmayuu

3auer ¢ onieHkoil — 1 cemectp




1. Hean u 321244 TUCUUILIHHBI:

Leab0 IUCIUIUIMHBI ABJISIETCA U3YYEHHE METOIOB U TEXHOJIOTMI HU3BICYEHUS
3HAHUW W3 JAaHHBIX [JI1 TOCTPOCHHS MATEMAaTUYECKUX MOJENEH TEXHUYECKUX
CUCTEM.

3amavu TUCLUIUINHBL:

— npuoOpeTeHue 3HaHUW aJrOPUTMOB U METOJOB CTAaTUCTUYECKONH 00pabOTKH
Y MHTEpIIpETallui MHOTOMEPHBIX IaHHBIX

— TpuoOpeTeHHe YMEHUHW NPUMEHSATH METOAbl 00padOTKM MHOTOMEPHBIX
JAHHBIX B TEXHUYECKUX MPWIOKEHUSIX U YMEHUU HUHTEPIPETUPOBATH PE3YyJIbTAThI
CTaTUCTHUYECKON 00pabOTKU JaHHBIX;

— mnpuoOpeTeHUEe HaBBIKOB HCIIOJIIb30BAHUS MPUKIAIHBIX MPOrPAMMHBIX
MIPOAYKTOB JIJISI HHTEJUICKTYAJIbHOTO aHAJIN3a 1aHHBIX.

2. Ilnanupyemble pe3yJabTaThbl 00yUYeHUsI

B pesymbrare OCBOGHHMS JAWCHHWIUIMHBI Y  CTYACHTA JODKHBI  OBITh
chopMUPOBaHBI

3HaHusl, IPHOOpeTaeMble B X0/1€ 0CBOEHHUS TUCITUIJIMHBI

Ne /1 3HaHudA

1 AJTOPUTMBI B METOJIbI CTATUCTHYECKOM 00paOOTKHU U MHTEPIPETALIMH MHOTOMEPHBIX
JTAHHBIX

yMeHI/IH, npnoﬁpeTaeMble B X0/1¢ OCBOCHHUA NTHUCHUIIJINHBbI

Ne i/t YMmenus
1 [TpumeHsTh MEeTOIBI 00Pa0OTKH MHOTOMEPHBIX JTAHHBIX B TEXHUYECKHUX MPHIIOKEHHSIX
2 WHTepnpeTpoBaTh pe3ysIbTaThl CTATUCTHYECKON 00paOOTKH JaHHBIX

HaBLIKl/I, npnoﬁpeTaeMble B X0/1¢ 0OCBOCHUA NUCHHUIIJINHBI

Ne i/ HaBbixku

1 Hcnonp30Banne NpUKIIAIHBIX TPOTPAMMHBIX IPOAYKTOB JUISl MHTEILIEKTYAIIbHOTO
a”Hajn3a JaHHBIX

KOMHeTeHHI/IH, npnoﬁpeTaeMLIe B X0/1¢ OCBOCHHHA JUCHUITIJIMHBI

Komnerenuuu HNHpukatopsl 3HaHus Ymenus Hagbixku
OIIK-1 Criocoben OIIK-1.1 3HaTh: METOAbI aHATN3A 1 - -
(hopMynTHpOBaTH LENTH U CHCTEM JIaHHBIX HAa OCHOBE
3a/1a4y UCCIIEN0BaHuUs B COBPEMEHHBIX TEXHOJIOTUH U3BJICUCHUS
0011aCTH KOHCTPYKTOPCKO- HOBBIX 3HAaHUH U3 TaHHBIX;

TEXHOJIOTMYECKON COBpEMeHHbIE HHPOPMAIIMOHHO-
MOJTOTOBKH KOMMYHHKAIIUOHHBIE U
MalIMHOCTPOUTENBHBIX HMHTEJUIEKTyaJIbHbIE TEXHOJIOT UM,
TIPOM3BO/ICTB, BEISIBIISATH HWHCTPYMEHTAJIBHBIE CPEbl AJIs
IPUOPUTETHI PELICHNUS peneHust MpoQecCHOHAIBHBIX 33124




3aja4, BRIOMPATh U
co371aBaTh KPUTEPUH
OILICHKH HUCCIIETOBAaHUI

OIIK-1.2 YMeTb: 000CHOBBIBATH
BBIOOp METOJOB aHAJIN3a JAHHBIX JJIS
penreHns npodecCHOHANBHbIX 3a1a4;
000CHOBBIBaTh BEIOOpP COBPEMEHHBIX
HH(OPMAIMOHHO-KOMMYHUKAIMOHHBIX
U HHTEIUICKTYaIbHBIX TEXHOJIOT Ui,
pa3padaThIBaTh OPUTHHAIBHBIC
MaTeMaTHYECKUEe MOJCIH ISl PEIICHHSI
podeCcCHOHANBHBIX 33/1a4

1,2 -

OIIK-1.3 Bnazgets: HaBBIKAMHU
MIPUMCHECHHUST COBPEMEHHBIX
MIPOrPAaMMHBIX CPEJICTB IS aHATN3a
JTAHHBIX TIPU PCIICHUH
po¢eCCHOHATBHBIX 337134,
pa3paboTKK OPUTHHAIBHBIX
MaTEMaTHYECKUX MOJENEH, B TOM
YHCIIE C UCIIOJIH30BaHUEM
COBPEMEHHBIX HH(OPMAITHOHHO-
KOMMYHHUKAIIHOHHBIX U
HMHTEIUICKTYaIbHBIX TEXHOJOTHH, IS
penieHust npo)eCCHOHAIBHBIX 3a1a4

3. MecTo aucuumiudbl B cTpykrype QOII
JlucrumiiHa OTHOCHTCS K oOs3aTenbHOM dYacTu brmoka 1 «JluciumnianHb

(momymm)» OOIL

JucuuminnHa nzydaerca Ha 1 kypce B 1 cemecTpe.
W3ydyenne mucHuIIMHBI Oa3upyeTcs Ha 3HAHWSIX, YMCHHSIX M HaBBIKaX,
MOJIYYEHHBIX MPU OCBOCHUU AUCHUILIMH (Momayiei): Martemaruka, Mudopmaruka,
NudopmarimoHHbIe TEXHOJIOTHH U TPOTPaMMHUPOBAHHE.
[lepedyenb mocleqyrONMX AUCHMUILIAH (MOAYJEH), I KOTOPHIX HEOOXOIUMBI
3HaHUS, YMEHUS U HaBBIKM, (QOpPMHUpYEMble JaHHOW Yy4eOHOM JUCHMILTUHON
(MOmynieM): JTUCHUIUIMHBI, OTHOCAIIMECS K 4YacTd, (OpMHUPYEMOM YYaCTHHUKAMU
o0pa3oBaTeIbHBIX OTHOIICHUH.

4, CTpyKTYypa U coep:KaHue TUCHUTIMHBI

4.1 CrpyKrypa IMCHUILIHHBI

Paznen s Pacnipenenenne TpymoeMKoCTH pa3jiena (B
WCIATIIIHEL. & yacax) 10 BUaM y4eOHOU paboTHI
et o = ) AaM ya P Conepxanue
Ne Dopma 8 Y 5 .
. o S CaMOCTOSATENbHOM
0/ | MPOMEXYTOYHOMH o = 3
= & @) paboThI
aTTecTaluu 0 KOHTaKTHasl
S CPC
(no cemecmpam) M JIeK np | nab KYA

1 2 3 4 5 6 7 8 10 11
1 | Beenenue B 11 1 1 - - - 10 N3yyenune marepuana.

aHaJIM3 JaHHbBIX
2 | KoppensiunoHHo- 33 1 2 - 3 - 28 W3yyenue marepuana.

perpecCUOHHbBIN IToxaroroBka x

aHaJIN3. nabopaTopHoii paboTte
3 | JducnepcroHHBIN 33 1 2 - 3 - 28 Wzyuenune maTepuana.

aHaNu3. IToaroroska x

n1abopaTopHOi padoTte

4 | Metonsl 29 1 1 - - - 28 Wzyuenune maTepuana.

MHOTOMEPHOH

KIaccH(UKAIIH.




5 3a4eT ¢ OLECHKOM 2 1 - - 0,4 1,6 3a4ueT BBICTABIISIETCS
110 COBOKYITHOCTH
pe3yIBTATOB
TEKYIIET0 KOHTPOJIS
yCIIeBaeMOCTH
HUroro: 108 6 6 0,4 95,6
4.2 Conepmaﬂne pa3aeion Kypca )/ (l)OpMI/IpyeMbIX B HUX
KOMIIEeTEeH U
Ne Paszpnen Konut
o/ P — KOMIIETEeHIIUH U 3Hanus Ymenus Hapbikn | ®opma KOHTPOJIS
HHIUKATOPOB
1 Beenenne B ananms maguerx | OINK-1.1,1.2,1.3 1 1,2 1 YcTHBI ompoc
2 KoppermsmmonHo- OIlK-1.1,1.2,1.3 1 1,2 1 TectupoBanme Nel
pEerpecCHOHHBIN aHaJH3. 3ammra
nabopaTopHO
paboTtsr Nel.
3 JlucriepCHOHHBINA aHATIH3. OIlK-1.1,1.2,1.3 1 1,2 1 3ammra
nabopaTopHO
paboThr Ne2.
TectupoBanue No2
4 MeTo151 MHOTOMEPHOI OIlK-1.1,1.2,1.3 1 1,2 1 TectupoBanue Ne3
Kiaccu(pUKaIum.
4.3 HaumeHoBaHUe TeM JIEKIM, HX coepKaHue H 00beM B yacax
Ne Ne pasneaa HaumenoBanue Jiekuuit Tpynoem-
n/n JMCIUTUTHHBI KOCTb (4ac)
1. BBeneHue B aHanu3 TaHHBIX. 1
O630p pewiaemvix 3a0ay. OchosHble SMansl CMAMUCMULECK020 AHANU3A
1 OaHHBIX: NEPBUUHAs 00PabOMKA OAHHBIX, CIMAMUCIMUYECKUL AHAU3
Odanuwix, nodsedenue umozos. llepsuunas obpabomrka u npedcmasienue
OAHHBIX. ONUCAMENbHAS CMAMUCUKA, SUCTMOSPAMMA PACHpeoenetUs,
ouaspamma paccesnus («AWUK ¢ ycamuy).
2. 2 KoppensaimoHHo-perpecCHOHHbIN aHATH3. 2
Koppenayuonnwiti ananuz mrocomepmnwvix dannvix. Koppersyuonnas
mampuya. Peepeccuonnwiti ananus. Oonogaxmopuas u
MHO20GhakmopHas peepeccus. Myromukoniuneaprocme. Ilposepka
A0eK8AMHOCMU PeSPeCcCUOHHBIX MOOeell.
3. 3 JucriepcHOHHBIN aHATHN3. 2
Cmamucmuyeckue eunome3svl. OOHODAKMOPHYLIL OUCNEPCUOHHDBIL AHAUS.
JleyxgpakmopHblil OucnepCUoHHbIL AHAIU3 C NOBMOPEeHUAMU U Oe3
nosmopenutl. Inmepnpemayus pe3yiomamog OUcnepCUOHHO20 aHAIU3A.
4, 4 MeTompl MEHOTOMEPHO# KilacCH()UKAITIH. 1
Memoovt knaccugpurayuu dannvix. Knacmepuwiii ananus. Uzmepenue
paccmoanuil mexcoy oovexmamu u kiacmepamu. Hepapxuueckas
xnacmepusayus. Knacmepuszayus memooom K-cpeonux. Knaccugpuxayus
npu Haauyuy ooyyaouell 8b100pKuY.: OUCKDUMUHAHMHBIL AHAU3.
Bcero 6

4.4 HaumeHOBaHMe TeM NPAKTUYECKHX 3AHATHIL, UX COJAEpPKAHME U 00beM
B Yacax
[IpakTryeckue 3aHATHS Y4€OHBIM IIJIAHOM HE MPETyCMOTPEHBI

4.5 HaumeHoBaHHe TeM J1a0OpPATOPHBIX padoOT, UX co/epKaHHe U 00bEeM B
yacax




Ne Ne paznena HaumenoBanue n1abopaTopHbIX padoT Tpynoem-
n/n JTUCHMIIINHBI KOCTh (4ac)

KoppeasinnonHo-perpeccHoHHbIi aHAJIN3 MHOTOMEPHBIX JaHHBIX 3
Boviasums u ycmpanums 8b16pocel 6 ucxoOHsix danuvix. Paccuumameo
noKazamenu ONUCAmMenbHoll CMAMUCIMUKU O KalCOOU nepemMeHHolU.
Haiimu xoppenayuonnyio mampuyy. Cocmagumo TuHeluHy0

1 2 pezpeccuonmyio modenn. Haiimu xosguyuenm oemepmunayuu R?.
Ilposepums 3nauumocmsv ypaenenus 1unenuno peepeccuu no F-
kpumepuio Puuwiepa. Oyenums 3Ha4UMOCMb KOIPPuyuenmos pezpeccuu
€ ucnonv3oeanuem p-3navenus. Ha ocnoee ananuza ocmamkoeé coenamo
861800 0 BO3MOICHOCTU YIIYUUWIEHUSA YPAGHEHUS peepeccull 3a cuem
86edeHus HeluHelinvix yienos. Coenams 6b18600bL.

JucnepcuoHHbIi aHAIN3 3
C ucnonvsosanuem 00HOPAKMOPHO20 OUCNEPCUOHHO20 AHANU3A
npogepums eunomesy Ho o mom, umo ¢pakxmopnas nepemennasn A ne
0Ka3bl6aem 3HaA4YUMO20 GIUAHUS HA 3HAYEHUE 3A6UCUMOL NEePeMEHHOU.

C ucnonvzosanuem 08yX(haxmopHo2o OUCNepCUOHHO20 AHATU3A
npoeepums ciedylouwue 2unomesul. paxmopnas nepemennas A ne
oKa3vl8aem 3HAUUMO20 GIUAHUA HA 3HAYEHUE 3A8UCUMOU NePeMEHHOU;
gaxmopnas nepemennasn B ne oxasvisaem 3nauumo2o enuaHus Ha
3HAUeHue 3a8UCUMOL nepemMeHHol; 83aumodelicmaue gakmopos A u B ne
0KA3b18aem 3HAYUMO20 GAUAHUS HA 3HAYEHUE 3A8UCUMOU NEPEMEHHOU.

Bcero 6

5. OueHOYHbIE MATEPHAJbl ISl TEKYIIero KOHTPOJSI YCIeBAeMOCTH U
NMPOMEKYTOYHOM aTTEeCTAUUM 10 IUCHUIIHHE

JI711 KOHTPOJISt pE3YJABTATOB OCBOCHUS TUCITUTLIAHBI IIPOBOISITCSA :

— TECTUPOBAHUE:

Tect Nel. KoppensaimoHHO-pErpeCCUOHHBIN aHaJU3.

Tect Ne2. JIlucnepCMOHHBIN aHAIH3.

Tect Ne3. MeTo/1bl MHOTOMEPHOM KJIacCU(PHUKAIIUU.

—  3aIUTHI TaOOPATOPHBIX PAbOT:

JIP Nel. KoppensiiinoHHO-pETrpeECCUOHHBIN aHAIu3 MHOTOMEPHBIX JTaHHBIX.

JIP Ne2. JIlucnepCMOHHBIN aHAIH3.

— YCTHBIN OIpOC M0 pasaeny «BeegeHne B aHAIN3 JaHHBIX)

[IpuMeuanue: OIEHOYHBIE MaTepUalibl MPUBEACHBI B MPUIIOKEHUU K padoueit
MporpaMMe JUCUUTIINHEI.

[IpoMexxyTouHasi aTrectanus IO WUTOraM OCBOCHMSI JAUCHUMIUIMHBI — 3a4€T C
OIICHKOMH.

6. YueOHO-MeTOAUYECKOEe U HH(pOPMALIMOHHOE 0O0ecTeueHrue TUCIIUIJINHBI:

a) OCHOBHAas JiuTepaTypa:

1. BpycennieB, A.I'. Awnamu3 JgaHHpIXx ©  nporeccoB. Y.1.  Metonabl
CTaTUCTUYECKOTO aHalli3a JaHHbIX: ydeOHoe mocobue / A. I'. BbpycenueB. —
benropox: benropoackuil rocyaapCTBEHHBIM TEXHOJIOTMYECKUM YHUBEPCUTET WM.
B.I'. llyxoBa, 9bC ACB, 2017. — 63 ¢. — ISBN 978-5-361-00540-6. — TekcT:
SIIEKTPOHHBIH // DnekTpoHHO-0nbmoreunas cuctema IPR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/92237.html — (mata oOpamenus: 01.02.2023). —
PexxuMm noctyna: Juist aBTOpU3HP. MOJIb30BaTENEH

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:



https://www.iprbookshop.ru/92237.html

2. IlnapeBa, I'.B. AHanu3 nanHbIX: ydeOHO-meToauueckoe mocooue / I'.B.
[[Tnapesa, XX.I'. IlonomapeBa. — Cumdbeponoynb: YHHUBEPCUTET SKOHOMHUKH U
ynpasienus, 2019. — 129 ¢. — TekcT: 3IeKTpOHHBIHN // DAEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/89482.html —
(mata oopamienus: 01.02.2023). — Pexum goctyna: mjas aBropusup. [lonb3oBarescit

3. IunbkoBckuii, U.A. MeToanl aHaIn3a 3HAHUM U JAHHBIX: KOHCICKT JICKIIUMA
/ W.A. DunekoBckuii, B.M. BonkoBa. — HoBocubupck: HoBocubupckuit
rOCy/IapCTBEHHBIN TexHUUYecKui yHuepcuteT, 2010. — 68 ¢. — ISBN 978-57782-
1377-7. — Tekct: »neKTpoHHBIN // DnekTpoHHO-OMOIMOTEeuYHast cuctema I[PR
BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/45385.nhtml — (mara
obpamienust: 01.02.2023). — Pesxxum gocTyna: uisi aBTOPU3UP. TIOTB30BATEICH

B) METOIUYECKHUE YKAZAHUS:

4. CmupHoB B.A. Meroauyeckne yka3aHUs MO BBINOJHEHUIO MPAaKTHYECKOM
pabotel mo auctuiuiiHe «VHTeNIeKTyanbHble METOJbl aHAW3 JAaHHBIX» HAa TEMY
«KoppenainoHHO-pErpeCCUOHHBIN  aHAJIM3 MHOTOMEPHBIX JaHHBIX». BOTKHUHCKHIA
bumman Wx['TY umenn M. T. Kanamnaukosa. Botkunck, 2021. — 14 c.

5. CmupnoB B.A. Meroanueckue yka3aHUs 1O BBIMOJHEHUIO MPAKTHYECKOM
pabotel mo aucuuiuiiHe «VHTeIeKkTyanbHble METOJbI aHAW3 JAaHHBIX» HAa TEMY
«ducniepcuonnsiii  anHanu3». Borkunckuit  pumman  VxkI'TY wumenn M.T.
Kanmammnaukosa. Borkuuck, 2021. — 8 c.

6. Meronnueckue pEKOMEHAAMM TI0 OpPraHW3allMd ®  COJCPKAHHUIO
CaMOCTOSITEILHOM paboThl: yueO.-meron. mocodue / coct.. B.M. Cparckuit. —
Botkunck: U3a. BO UxI'TY nmenn M. T.Kanamnukosa, 2022. - 23¢. [DI€KTpOHHBIN
pecypc]. Pexum JOCTYyTIA: https://www.Vfistu.ru/storage/studentam-i-
magistrantam/%D0%9C%D0%A3_%D0%BF%D0%BE_%D0%BE%D1%80%D0%
B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
%D0%B8_%D1%81%D0%BE%D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D
0%BD%D0%B8%D1%8E_%D0%A1%D0%A0%D0%9C.pdf

7. OdopmieHre KOHTPOJBHBIX paldOT, pedepaTroB, KypCOBBIX pabOT u
MPOCKTOB, OTYETOB IO TMPAKTUKE, BBIMYCKHBIX KBATM(DUKAIMOHHBIX pPaboT:
Meroanueckue ykazanus/ coct.: A.JO. Ypazbaxtuna, P.M. bakupos, B.A. CmupHoB
— Botkunack: M3n. BO MxITY umenn M.T. Kamamnaukosa, 2018. — 25 c.
[DnexTponHbIi pecypc]. Pexxum moctyna: https://www.vfistu.ru/storage/studentam-i-
magistrantam/oformlenie-pismennyh-rabot/metodichka po_oformleniu_v3.pdf

I) IepeYeHb PpecypcoB HHGPOPMALNMOHHO-KOMMYHUKALMOHHON CeTH
HNuTepHer:

1. DnexkTpoHHO-OMOIHOTEYHAs cucrema I[PRBoOOKS
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks.

2. HaumonanbpHas 3eKTpoHHas Oubnunoreka — http://H36.pd.

3. Muposas nudposas o6udimoreka — http://www.wdl.org/ru/.

4. MexayHapoIHbId HMHJCKC HaywHoro ImtupoBanuss Web of Science —
http://webofscience.com.

5. Hayunas JIEKTPOHHAS oubnmnoTeka eLIBRARY.RU —
https://elibrary.ru/defaultx.asp.

A) JIMIEH3HMOHHOe W CBOOOJAHO pacHnpocTpaHsAeMoe MPOrpaMMHOe
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https://www.iprbookshop.ru/89482.html
https://www.iprbookshop.ru/45385.html
https://www.vfistu.ru/storage/studentam-i-magistrantam/%D0%9C%D0%A3_%D0%BF%D0%BE_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D0%B8_%D1%81%D0%BE%D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D0%BD%D0%B8%D1%8E_%D0%A1%D0%A0%D0%9C.pdf
https://www.vfistu.ru/storage/studentam-i-magistrantam/%D0%9C%D0%A3_%D0%BF%D0%BE_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D0%B8_%D1%81%D0%BE%D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D0%BD%D0%B8%D1%8E_%D0%A1%D0%A0%D0%9C.pdf
https://www.vfistu.ru/storage/studentam-i-magistrantam/%D0%9C%D0%A3_%D0%BF%D0%BE_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D0%B8_%D1%81%D0%BE%D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D0%BD%D0%B8%D1%8E_%D0%A1%D0%A0%D0%9C.pdf
https://www.vfistu.ru/storage/studentam-i-magistrantam/%D0%9C%D0%A3_%D0%BF%D0%BE_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D0%B8_%D1%81%D0%BE%D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D0%BD%D0%B8%D1%8E_%D0%A1%D0%A0%D0%9C.pdf
https://www.vfistu.ru/storage/studentam-i-magistrantam/%D0%9C%D0%A3_%D0%BF%D0%BE_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D0%B8_%D1%81%D0%BE%D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D0%BD%D0%B8%D1%8E_%D0%A1%D0%A0%D0%9C.pdf
https://www.vfistu.ru/storage/studentam-i-magistrantam/oformlenie-pismennyh-rabot/metodichka_po_oformleniu_v3.pdf
https://www.vfistu.ru/storage/studentam-i-magistrantam/oformlenie-pismennyh-rabot/metodichka_po_oformleniu_v3.pdf
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://нэб.рф/
http://www.wdl.org/ru/
http://webofscience.com/
https://elibrary.ru/defaultx.asp

o0ecmeyeHnue:
1. Microsoft Excel 2016.

7. MartepuaJibHO-TeXHHYECKOe o0ecrneyeHne JUCHUIIUHbI:

1. JleknuoHHBIE 3aHATHS.

VYyebHble ayUTOpUU ISl JEKIUOHHBIX 3aHSATUN YKOMILJIEKTOBAHBI MEOEIBIO U
TEXHUYECKUMHU CPEJICTBAMHU OOY4YEHHs, CIyXKallUMH JJIs MPECTaBICHUS y4eOHOM
uHbopMaIuu O60bIION ayaAuTOpUn (IPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK).

2. JlabopaTtopHbie paOOTHI.

JInsg  mabopaTOpHBIX  3aHATHUI  UCHOJIB3YeTCs  KOMIIBIOTEPHBIM  Kilacc,
OCHAIICHHBIN CIEAYIOMNM 000py/0BaHNEM: HHTEPAKTUBHAS IOCKA, KOMITBIOTEP.

3. CamocrosTenbHas padoTa.

[Tomemenuss 18 CcamMOCTOATENBHOM pabOThl  OCHALIEHbl KOMIIBIOTEPHOM
TEXHUKON C BO3MOYKHOCTBIO MOJKIIOUEHUSI K ceTu «MHTepHET» U JOCTYIOM K
ANEKTPOHHON uH(MOpMaMOHHO-00pa3oBarenbHol cpeae UWxI'TY wmmenn M.T.
Kanamnnkosa:

- oubnmuoreka BO® MxI'TY umenu M.T. KamamnukoBa (agpec: 427430, r.
BotkuHck, yi. lllysanosa, 1. 1);

[Ipu HeoOxomaumocT pabouasi MporpamMma JUCHUIUIUHBL (MOJYJISI) MOMKET
OBITh afamTUpOBaHa AJsl oOecredeHus] 00pa3oBaTENbHOTO MpoIlecca MHBAIHUIOB U
JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 370pPOBbS, B TOM YHCJE I OOyYEHHS C
MPUMEHEHUEM JIMCTAHIIMOHHBIX 00pa30BaTeNbHBIX TexHoJMOoTWHA. Jljisg  3Toro
TpeOyeTcsl 3asBIEHUE CTYJEHTa (€ro 3aKOHHOTO MPEACTAaBUTEINIS) U 3aKIIOUCHUE
MICUXO0JIOTO-MeAuKO-Tiearornueckoit komuccuu (ITMIIK).



JIncr corsiacopanus padodye NporpaMmbl IMCHUILIMHBI (MO1YJISA) HA YU4eOHBIH
roa

Pabouast mporpamMma ITUCHUIUTHHBI «HTEIeKTyaabHbIe METOABl aHaIN3a JaHHBIX»
10 HAITPABJICHUIO MTOATOTOBKH

15.04.05 — KoHCTpYKTOPCKO-TEXHOJOTUUECKOE 00ECTICUCHUE MAIITHHOCTPOUTEIHHBIX
IIPOM3BOICTB

0 MpoTrpaMme
TexHoJIOruss MalIMHOCTPOEHUS

COTJIACOBAaHA Ha BEJIEHUE YYEOHOTr0 mpoiiecca B yueOHOM rofy:

«Coznacoeanoy:
Yueonuouii 3asedyowuii kKagheopot,
200 omeemcmeennot 3a PI1J{

(noonucs u dama)

2021 - 2022

2022 — 2023

2023 — 2024

2024 — 2025




Ipunoscenue k paboueti npozpamme OUCYUNTUHDBL

MUHOBPHAYKU POCCUHN
BotkuHckuii puman
benepanbHOro rocyAapCcTBEHHOTO OIOIKETHOTO 00pa30BaTEeIbHOTO
YUpEeXKACHUS BBICIIETO 00pa30BaHuUs
«»eBCKul rocy1apCTBEHHBIM TeXHUYECKUH yHUBEpcuTeT MeHu M. T. KanamnukoBay

OLICHOYHBIE CpE/ICTBA
IO JUCHUITIINHE

[IpumeHeHne METOI0B UCKYCCTBEHHOTO MHTEJUIEKTA B aHAJIU3E JaHHBIX U
yIpaBJICHUS

HampaBieHue 15.04.05 — KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE OOeceueHue
MaITUHOCTPOUTENIbHBIX MPOU3BOJICTB

nporpamma TexHOJI0rrsl MalIMHOCTPOCHUS

YpOBEHb 00pa30BaHusl: Marucrparypa

dbopma 00yueHHUsI: OUHO-320YHAS

oOmasi TPYyAOEMKOCTh JUCHUIIIMHBI COCTaBJISIET: 3 3a4eTHBIX
eTUHUTI(BI)




Ouenouynbie cpeacrsa

OnenuBanne (HOpMUPOBAHMS KOMIETEHIMM MPOU3BOAMTCS Ha OCHOBE
pe3ysbTaToB 00y4eHHMsI, IPUBEAEHHBIX B 1. 2 paboueill nporpammbl 1 POC. CBs3b
pa3lesnoB  KOMIIETEHIUH, HWHAMKATOPOB M (OpM KOHTPOJs (TEKyIIEro M
IPOMEXYTOUHOT'0) yKa3aHbl B Tabauie 4.2 paboueld mporpaMMbl JUCIUIUINHBI.

OrneHOYHBIE CPEACTBA COOTHECEHBI C pe3yJbTaTaMu 0O0yUEHUs 10 JUCLUILINHE
Y UHJIMKaTOPAMU JOCTUKEHHSI KOMIIETEHIIMH, IPEICTABICHBI HUXKE.

Ne Kozapl xommereHunu u Pesynbrar 00yueHus POpMEI TEKYILErO U
MIPOMEKYTOUYHOTO
/i WH]JIUKaTOPOB (3HaHUs, YMEeHUs U HABbIKU)
KOHTPOJISI
OIIK-1.1 3HaTh: METOABI aHANU3a 31: anropuT™Mbl U METOIbI TectupoBanue, yCTHBIN
CHCTCM  JIaHHBIX  HA  OCHOBC | = crarycTHYECKOW 00PabOTKH U OTIPOC, 3a4YET C OIICHKOM
COBPCMCHHBIX TEXHOJIOI'U
y HWHTEPIIPETAIMd MHOTOMEPHBIX
MU3BJICUCHUS HOBBIX 3HAHHHU U3
IAHHBIX, COBpPEMEHHBIE AaHHBIX
1 MH(OPMAITMOHHO-
KOMMYHUKAIIMOHHBIC u
HWHTCJUICKTYAJIbHBIC  TCXHOJIOT'UH,
HHCprMeHTa.J'H:HI)Ie Cpe[[bl JJIA
pelneHus npodeccroHanbHbIX
3aJa4
OIIK-1.2 Ywmerb: 00OCHOBBIBATH VY1: npuMeHSATH METOBI TectupoBanwue, 3amuTa
BHIOOp METOZIOB aHayli3a JAHHBIX 00pabOTKH MHOTOMEPHBIX n1abopaTopHOit paboTHI,
AULA pettictind Tp OeccHORATbHEIX JAHHBIX B TEXHHUYECKUX 3a4eT C OLICHKOU
3ama4; OOOCHOBBIBaTH  BBIOOP
COBPEMEHHBIX  HMH()OPMALUOHHO- IIPUTIOKCHUAX
2 KOMMYHHKAIIMOHHBIX U V2. HHTCPIPETUPOBATH
HMHTCJIJICKTYAaJIbHBIX TeXHOJ‘IOFHﬁ, pegan,TaT],I CTaTHCTquCKOﬁ
pa3pabartbIBaTh OpUTHHABHBIC 06pabOTKH JAHHBIX
MaTEMAaTUYCCKHUEC MOJeIn JIIA
pemeHus npo¢eCcCHOHATHHBIX
3aJa4
OIlK-1.3  Bnaners:  HaBblKamu H1: ucnons3oBanue TectupoBanue, 3amura
MpUMCHCHNA COBPEMCHHBIX | mypKiTaIHBIX TPOTPAMMHBIX n1abopaTopHOH paboTHI,
FIPOTPAMMEIRIX CPeACTB  AA MPOYKTOB IS 3a4eT ¢ OICHKOMH
aHaJIM3a JAaHHBIX IPU PELICHUU
POGhECCHOHATBHBIX sagau; | HMHTEIUIEKTYAIBHOTO aHANKM3a
pa3paboTku OPUTHUHATBHBIX JaHHBIX
3 MaTEMATHYCCKUX MOHGHCﬁ, B TOM
quciie C HCIIOJIB30BAHUEM
COBPEMCHHBIX  MH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX u
HMHTCJJICKTYAaJIbHBIX TCXHOHOFHﬁ,
JUISL perieHust mpo(hecCHOHATBHBIX
3aJa4

TumnoBble 3aMaHus 111 OLICHUBAHKS (DOPMUPOBAHUS KOMITCTCHITHI

Haumenoseanue: 3a4eT C OLIEHKOU
Ilpeocmaenenue ¢ POC:
Ilepeuenv 6onpocoe 011 npogedeHus 3auema:

Pazgen Bonpocs! jJist npoBegeHus 3a4eTa ¢ OLEHKOMH

1. 3apmaum, penraemble ¢ UCHOJIB30BaHUEM aHAIN3A JJAHHBIX.

2. OCHOBHEBIE dTaNbl CTATUCTHYECKOrO aHaIN3a JaHHBIX.

3. TlepBuunas 0OpaboTKa U HpeNCTaBICHUE JaHHbBIX: ONHMCATENbHAsI CTATHCTHKA, THCTOrpaMMa
pacrpeieieHus, AuarpaMma paccesHusl («AIIIK ¢ yCaMuy).
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KoppensuuoHHbIH aHann3 MHOrOMEpHBIX JaHHBIX. KoppensiuonHast MaTpuua.
Perpeccuonnslii ananmms. OgHodakTopHas © MHOTO(GAKTOPHAS PETPECCHSL.
MynbTHKOUTHHEAPHOCTb.

IIpoBepka aIeKBaTHOCTH PETPECCUOHHBIX MOJEIIEH.

OxHOaKTOPHBINA IUCIIEPCHOHHBIN aHai3. [IpoBepsieMble CTATUCTHYECKUE THIIOTE3HI.
JByx(haKTOpHBII JUCIIEPCHOHHBIN aHAIN3 C TOBTOPEHHUAMH U 03 TOBTOPECHUI.
10 WuaTepnperanys pe3ynbTaToOB AUCISPCHOHHOTO aHAIH3A.

©oND A

11. Metons! knaccuukanuy naHubX. KimactepHslit ananms. M3Mepenue paccTosSHUN MEeX Iy
4 00BEKTaMH H KJIACTEPaMHU.

12. Uepapxuueckas knactepusanus. Kiacrepusamnus meronom K-cpennux.

13. Knaccu¢ukanus npy Haau4uy o0yyaroniei BBIOOPKU: TUCKPUMHUHAHTHBIH aHaJIN3.

Kpumepuu oyenxu:
[IpuBeneHsl B pazjaeine 2

Haumenoeanue: tect
Ilpeocmaesnenue ¢ @OC: HabOP TECTOB MO pazjAeiaM AUCIUTIIUHBI

Bapuaumbt mecmoe.:

Tect Nel. KoppensiumoHHO-perpecCHOHHbINH aHAJINU3 MHOTOMEPHBIX JAHHBIX

1. KakoBa 1ejib KOppeJsiiiOHHOT0 aHaJan3a?

+ YCTaHOBJIEHUE CHJIbI U HAIIPaBJICHUS CBA3H MEXKIY HECKOJIbKUMHU CIy4yailHbIMU [IEPEMEHHBIMU;

- IOCTPOCHUE MAaTEMaTUYECKON MOJIENIH 10 OIBITHBIM JIaHHBIM,;

- BbIICJICHUE IJ1aBHBIX KOMIIOHEHT B UCXO/IHBIX JJAHHBIX;

- IPOTHO3UPOBAHUE BO3MOXKHBIX 3HAYEHHUI PE3yIbTaTUBHOTO IIPU3HAKA.

2. Kakmue 3a1auu pemiaer perpeccCHOHHbINH aHau3?

- BBIJICJICHUE IJ1aBHBIX KOMIIOHEHT B MCXOJHBIX JAHHBIX;

- CHUKEHHE Pa3MEPHOCTH UCXO/IHBIX JaHHBIX;

+ HaxOXJCHHME YPaBHECHMs PpErpecCUH, OIMCBHIBAIOLICE W3MEHEHUE CpPEOHUX 3HA4YEHUM
Pe3yABTATUBHOTO MPU3HAKA MTPH U3MEHEHUH CPEIHHUX 3HAYCHHH (PaKTOPHOTO IMPU3HAKA;

- BBIABJIECHUE (DAKTOPHBIX NEPEMEHHBIX, OKa3bIBAIOUIMX 3HAYMMOE BIIMSHUE Ha pPe3yJbTaTUBHBIN
IPU3HAK

3. TlapHblii uHelHHBbIH KO3(pPULIMEHT KoppeJsinuu MeKAy nepeMeHHbIMH paseH -0,2. Uto
3TO 03Ha4aer?

- MEXy IEpEMEHHBIMH CYLIECTBYET MpsiMast (PYHKIIMOHAIbHAS CBSI3b;

+ MEX]ly IEpEMEHHBIMU CYLIECTBYET ci1abasi 0OpaTHasi KOPPESIUOHHAs CBA3b;

- MEX/y IEPEMEHHBIMU CYLLIECTBYET CUJIbHAS MPsIMasi KOPPEJSLIMOHHAs CBS3b;

- MEX/1y IEepEMEHHBIMU CYILLIECTBYET CUJIbHAs 00paTHask KOPPEISILIMOHHAS CBSI3b.

4. KodpdpuuueHT KOppesiinu Mexkay nepeMeHHbIMH paBeH 0,25. Uto 310 03Ha4aeT?

- MEX/1y IEpEMEHHBIMU CYILIECTBYET MpsiMasi G yHKIIMOHAJIbHAS CBSI3b;

- MEXy IEpEMEHHBIMH CYLIECTBYET ci1abasi oOpaTHas KOppesSMOHHAas! CBA3b;

+ MEX]ly IEpEMEHHBIMU CYLIECTBYET ci1abasi mpsMasi KOppeasUOHHAS CBSI3b;

- MEXy IEpEMEHHBIMH CYLIECTBYET CHIIbHAsI 00OpaTHast KOPPEJIALMOHHAS CBSI3b.

Tect Ne2. JIucnepcMoHHbIN aHAIN3

1. KaxoBa nejib 04HO(AKTOPHOI0 JUCIIEPCHOHHOIO aHAJIM3a?

- YCTAHOBJICHHUE CUJIbl U HAIPABJICHUS CBSI3U MEXy HECKOJIbKUMHU CIy4allHIMU IEPEMEHHBIMU

- IPOTHO3MPOBAHNE BO3MOXKHBIX 3HAUEHUH Pe3yJbTaTUBHOIO MPU3HAKA M0 3HAUYEHHUSIM (PAKTOPHOTO
pHU3HaKa

+ YCTaHOBJIEHUE CTENICHU BIMSHUA (PAaKTOPHOIO MPU3HAKA HA 3HAYCHUE Pe3yJbTaTUBHOTO NPU3HAKa
- pac4eT ¥ CpaBHEHUE THUCIIEPCUN CIy4alHbIX BEJIMYHUH

2. B pe3yabrare 0JHO(AKTOPHOIO IMCIIEPCHOHHOrO AHAJM3a HAN/IeHO 3HAYeHHe YPOBHA
3Haunmoctu p=0,001. Yro 310 03Hauaer?

+ (akTOpHBII MPU3HAK 3HAYMMO BIMSAET HAa 3HAYCHUE Pe3yIbTaTUBHON MepeMeHHON

- (haxTOpHBIN MpU3HAK CJIa00 BIUSET HA 3HAUYEHUE PE3YJIbTaTUBHOMN MepeMeHHOM

3. Jl1s 4ero Hy:kHa quarpamma «Slmuk ¢ ycamm»?
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- T ONIPEIEIIEHUS CPEIHETO 3HAYEHHUS CIIyYallHOW BEJIMYMHBI;

+ 111 OLIEHKU PacCeSHUS CIIy4YailHOW BEJIUYUHBI;

- ISl OTIPEJICTICHUS] TECHOTBI CBA3U MEXAY ABYMS BETMUYMHAMU

- JUIsl TPYIITUPOBKH TAHHBIX

4. CKoJbKO runoTe3 npoBepsiercsi B AByX()aKTOPHOM M CIIEPCHOHHOM aHaJmn3e?

- 0/IHa

- 1B

+ Tpu

- YEThIpe

Tect Ne3. MeToabl MHOTOMEPHBIX KJACCH(PUKALMA

1. KuaacrepHblii aHAIU3 —3TO ...?

- METOJ1 KJIaCCU(UKALMU MPU HATUYUHU 00y4aroIINX BEIOOPOK

+ Metop knaccudukany 6e3 00yqarmux BEIOOPOK

- METOJ1 YCTaHOBJICHUS B3aUMOCBSI3U MEX]y IBYMS U OoJiee TpyrnaMu 00bEKTOB

- METO/I OIICHKH CTETICHU BIHSHUS (PAKTOPHBIX MPU3HAKOB HA PE3yIbTATHBHBIN

2. KakoB 0CHOBHO# MPUHIIUIN KJIACTEPHOr0 aHau3a?

+ KiacTepbl GOPMUPYIOTCS TaK, YTOOBI OOBEKTHI BHYTPH KAXKJIOTO KIIACTepa pa3indalnch MEXIY
co00i1 He3HAUNTENBHO, @ 00BEKTHI PA3HBIX KIIACTEPOB CHIIBHO Pa3InYaliuch MEXIy cO00i

- KJacTepsl POPMUPYIOTCS TaK, YTOOBI OOBEKTHI BHYTPH KaXKJIOTO KIJIACTEPa CHUIIBHO Pa3iIUvaliuCh
MeX1y COO0M, a 0OBEKTHI Pa3HBIX KIACTEPOB Pa3INyuaINCh MEXKAY COO0M HE3HAUNTEIBHO

- OOBEKTBHI TPYHIHUPYIOTCS OTACIBHO IO KAKIOMY NPHU3HAKY, 3aT€M OCYIIECTBISIETCS OTOOP
HauboJsee 3HAUMMBIX IPU3HAKOB, KOTOPHIE 3aTEM BKJIIOUAIOTCS B PETPECCHOHHYIO MOJEIb

- o oOyJaromieli BEIOOpKE MPUHUMACTCS PEIICHUE, K KAKOMY KJIaccy OOBEKTOB CIEIYeT OTHECTH
00BEKT KiaccuUKaIuu

3. KakoBa mocjie10BaTeJIbHOCTh HEPAPXUUECKOI arjioMepaTHBHON npoueaypbi?

- W3HAYaJIbHO BCE OOBEKTHI CUMTAIOTCS OJHUM KIACTEPOM, 3aTeM Ha KaxJoM Inare HauOolee
yAQJICHHBIA 00BEKT OTIENSIETCS OT KilacTepa

+ HW3HAYaNbHO BCE OOBEKTHI CUMTAIOTCA OTACIBHBIMHM KJIaCTEpaMM, 3aT€M Ha KaXKJIOM Ilare
dbopMUpyeTCS OJTUH HOBBIN KJ1acTep 3a CUeT 00bEIMHEHUS OJMKANIINX 00BEKTOB

- W3HAa4YallbHO BCE OOBEKTHl CUYUTAIOTCS OTHEIbHBIMU KJIacTepaMH, 3aTE€M Ha KaKIOM Ilare
Haubosee ynajaeHHble 00BEKThl 0OBEIUHSIIOTCS B KIacTep

- W3Ha4yallbHO CJIy4YailHBIM 00pa3oM OTOHMpalOTCd HECKOIBKO OOBEKTOB-KJIACTEPOB, 3aTEM Ha
KaXXJIOM II1are K OJHOMY W3 CYIIECTBYIOIIUX KJIACTePOB J00aBIISETCS HOBBIA OOBEKT.

4. Yto npousoiier, eciiu nepea KJIACTEPHbIM aAHAJIU30M He NMPOBOIAMTH CTAHIAPTH3ALUIO
JAHHBIX?

+ TpU3HAKU, UMeroIre OoNbIIMi pa3dpoc 3Ha4YeHHH, OyAyT OKa3bIBaTh OOJblliee BIMSHUE Ha
pe3yabTaT KJIACTEPHOTO aHAIn3a

- MPU3HAKHW, UMEIOIINE MEHbIIUN pa3Opoc 3HAYeHH, OyayT OKa3bIBaTh OOJbIIEEe BIUSHUE Ha
pe3yabTaT KJIACTEPHOTO aHAIM3a

- CTAaHET HEBO3MOXHBIM PACCUUTATh PACCTOSHUE MEXY 00bEKTaMH

- pe3ysbTaT KJIACTEPHOTO aHau3a Oy/IeT 3aBUCETh OT BHIOOpa METO/1a KJIacTepU3aIlii

Kpumepuu ouyenxu:

[IpuBenensl B pazzaesne 2

Haumenosanue: 3amuta 1a00paTopHbIX padOT

Ilpeocmaenenue ¢ @OC: 3a1anus U/WIIKA BOIIPOCHI K 3aIlIUTe Ja00OpaTOPHBIX paboT
Bapuanmui 3a0anuii:

JlaGoparopHasi pabora Nel

Hcnonb3ys Bo3mokHOcTH Microsoft Excel:

1) BbISBHUTB U YCTPAHUTH BBIOPOCHI B HCXOIHBIX JTAHHBIX.
2) PaccunTarh OKa3aTeIH ONMUCATEIFHON CTATUCTHKH MO KaXKIOH MepEeMEHHOH.
3) HaiiTu KOppEIsSIMOHHYIO MATPHILY.
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4) CocTaBHTb JIMHEWHYIO PErPECCHOHHYIO MOJIEIb.
5) Haiitn ko3bdurmenT nerepMuHanmu R?,

6) IlpoBepuTh 3HAYMMOCTH YPaBHEHUS JTMHEHHO perpeccuu 1o F-kputepuro Oumiepa.
7) OueHUTh 3HAYUMOCTD KOA(P(UIIMEHTOB PErpecCry C HCIIOJIb30BaHUEM P-3HAUCHUSL.

8) Ha ocHoBe aHanm3a OCTaTKOB CHeJIaTh BBIBOJ O BO3MOXKHOCTH YIIYUIICHHS YpaBHECHUS
pPErpeccuH 3a CUET BBEACHUS HEJIMHEWHBIX YWICHOB.

9) CnenaTh BBIBOIBL.

JlaGopaTopHnasi padora Ne2
3ananue Nel. OqHogakTOPHBIH IMCTIEPCUOHHBIN aHAIN3.
1. TlocTpouTh «ALIMK C ycaMu» JUIsl pa3IUYHbIX 3HAU€HUN (PaKTOPHON epeMeHHOM A.

i X1 X2 X3 X4 Y

1 148,36 80,00 63,70 252,20 109,90
2 165,31 24,00 238,80 238,80 142,10
3 177,77 19,00 60,70 225,80 137,94
4 187,50 38,00 58,60 213,20 172,01
5 195,37 35,00 58,90 201,00 161,68
6 201,87 45,00 57,20 189,20 194,66
7 207,31 54,00 54,90 177,80 181,50
8 211,92 62,00 56,60 166,80 206,95
9 215,83 73,00 54,70 156,20 191,86
10 219,17 65,00 53,60 146,00 220,05
11 222,01 74,00 52,50 136,20 201,26
12 224,42 81,00 51,40 126,80 233,19
13 226,46 78,00 52,90 117,80 221,08
14 228,17 98,00 49,80 109,20 232,97
15 229,59 99,00 50,90 101,00 215,23
16 230,75 103,00 50,40 93,20 235,40
17 231,66 662,00 47,30 85,80 233,42
18 232,37 109,00 45,20 78,80 250,05
19 232,87 15,00 44,10 72,20 230,15
20 233,19 136,00 46,60 66,00 244,85
21 233,34 136,00 4,00 64,00 240,14
22 233,34 140,00 427,00 55,80 250,21
23 233,20 142,00 42,50 53,60 243,04
24 232,92 144,00 40,20 52,40 248,07
25 232,52 168,00 40,70 46,20 243,29

2. C ucnoip30BaHUEM OI[HO(l)aKTopHOFO AUCTICPCUOHHOI'O aHAJIM3a MPOBEPUTH THIIOTE3Y Hoo

TOM, 4YTO (haKTOpHasl IepeMeHHas 4 He OKa3bIBAE€T 3HAYUMOTO BIIMSHUS HA 3HAUECHUE
3aBHCHUMOM NIepeMeHHOo. B pacderax nmpuHaTh ypoBeHb 3HaunMoctu a=0,05. J{ist pacuera
UCIIOJIb30BaTh HANCTPOIKYy EXCel «AHanu3 naHHBIX».

Bapuanr 1
Al A2 A3 A4 A5
6 6,9 5,6 53 6,5
5,6 6,7 54 54 5,7
6,5 6,3 5,8 5,6 5,7
58 6,9 57 6,1 58
51 5,6 53 5,6 55
51 5,5 6,1 58 59
6 5,7 53 6,5 59
7 6,7 6 6,8 6
6,4 6,6 6 6 6
6 6,4 58 55 54
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3aganue Ne2. /IByx¢aKkTOpHBIH TUCIIEPCHOHHBINH AaHAJIU3.

1. TTocTpouTh rpaduku 3aBUCUMOCTH CPEIHUX 3HAUCHUN PE3YIHTAaTUBHON NIEPEMEHHOM B
3aBHCUMOCTH OT YpOBHe# (akropa A u dpaxrtopa B.

2. TlocTpoUTh <MK C ycaMu» JJIs pe3yJIbTaTUBHOM NEPEMEHHON IPU pa3Iu4HbIX
3HaYCHUAX (PAKTOPHBIX MEPEMEHHBIX A U B.

3. C ucnonb3oBaHueM JBYX(HaKTOPHOIO AUCIEPCHOHHOIO aHAJIN3a IPOBEPUTH CIICAYIOIINE
TUIIOTE3bI:

e (axkTOpHas nepeMeHHas 4 He OKa3blBaeT 3HAUMMOTI'O BIMSHUSA HA 3HAYEHUE 3aBUCUMOI
IIEPEMEHHOM;

e (axTOpHas NepeMeHHas B He OKa3bIBAaeT 3HAYMMOI'O BIMSHUS HAa 3HAYEHUE 3aBUCUMOM
MIEPEMEHHOI;

e B3auMoJeiicTBUE (PaKTOPOB A U B HE OKa3bIBACT 3HAYMMOTO BIIMSHUS HA 3HAUCHUE
3aBUCHMOU IIEPEMEHHOM.

B pacuerax npunsaths ypoBeHb 3HauuMoctu 0=0,05. [y pacyeTa UCHOIb30BaTh HAJACTPONKY

Excel «Ananu3 naHHbIX».

Bapuant 1
®axTop B
®daxTop A

i B2 B3
Al 26 25 30
Al 24 28 29
Al 27 29 30
Al 24 28 30
Al 23 30 30
Al 27 27 29
Al 25 31 27
Al 27 30 27
Al 24 28 30
Al 25 28 28
A2 29 29 26
A2 28 29 25
A2 27 28 27
A2 26 30 28
A2 31 30 28
A2 27 29 24
A2 31 30 27
A2 27 30 29
A2 25 29 27
A2 27 30 28
A3 33 31 33
A3 30 29 32
A3 32 27 28
A3 34 28 27
A3 30 32 30
A3 34 29 30
A3 34 31 30
A3 34 31 31
A3 33 31 29
A3 32 29 33

Kpumepuu oyenku:
[IpuBenensl B paznene 2

14



TecToBBIE MaTEPHAJIBI MOTYT OBITH HCIOJIL30BAHBI /IJI51 OLIEHKH YPOBHS
¢pOopMUPOBAHHOCTH KOMIIETEH UM
1. KaxkoBa 1enb KOppensimoOHHOTO aHaau3a?
a) - yCmaHoeJjlieHUue Cujlbl U HanpaeleHusl CeA3uU Meofcdy HECKOJIbKUMU CﬂyqaﬂHblMu
NePEMERHbIMU,
b) - nocmpoeHue Mamemamuyeckou Mooeu no ONbIMHbIM aaHHblM,'
C) - gblOeIeHUe 2NIABHbIX KOMNOHEHN 6 UCXOOHbIX ()aHHblx,'
d) = NPOCHO3UPOBAHUE BO3ZMOINHCHBIX 3HAYeHUl pe3YIbmamu6r0oc0 NPpU3HAaAKda.

2. Kaxkue 3amauu pemaet perpecCuoHHbIN aHanu3?

a) - evlOeeHUe 2NABHbIX KOMHNOHEHM 8 UCXOOHBIX OaHHbIX,

b) - naxoowcoenue ypasnenus peepeccuu, onucvigaiowee usMeHeHue CPeOHUX 3Ha4eHull
Pe3yIbmamueHo20 NPUsHAKa Npu U3MeHeHul CpeoHux 3Ha4eHull hakmopHo2o NPU3HAaKa,

C) - CHUdICEeHUe PaZMePHOCMU UCXOOHBIX OAHHBIX,

d) - evLssnEHUE PAKMOPHBIX NEPEMEHHBIX, OKAZBIBAIOUWUX SHAUUMOE GIUSHUE HA
Pe3yIbmamuetvlil NPUIHAK

3. [MapHbIif THHEWHBIH KOAPPHUIMEHT KOPPETSIUN MEXIY MepeMeHHbIME paBeH -0,2.

UYro 310 03HAUACT?
a) - MedcOy nepemMeHHbIMU CYWecmayem NPsamast YHKYUOHAIbHAS C8S3b;
b) - mearcoy nepemennvimu cywecmaeyem crabas 0opamnas KOppersyuoHHAs Ces3b;
C) - MedHCcOy nepemMeHHbIMU CYUecmayen CUTbHASL NPAMAS KOPPETAYUOHHASL C85I3b,
d) - meorcoy nepemennvimu cywecmayem cunbHas 0OpaAmMuas KOPPEIIYUOHHAS CE513b.
4. Kosdpunuent koppensiuuu Mexay nepeMeHHbiMu paseH 0,25. UTto 3To o3HavyaeT?
a) - MedHcOy nepeMeHHbIMU CYuecmsyem npsamas (PYHKYUOHAIbHASL C853b;
b) - meocoy nepemennvivu cywecmeyem crabas oopamuas KOppeisyuoHHAasl CE53b;
C) - MedHcOy nepemeHHbIMU CYecmayem ciabas npamas KoppeisyuoHHAsl CE3b;
d) - meoscdy nepemennviMu cyuwgecmseyem cuibHAsk 0OPAMHAs KOPPETAYUOHHAS CE:3b.
5. KakoBa menb 0JHO()aKTOPHOTO TUCTICPCHOHHOTO aHaIn3a?
a) - ycmanosieHue Cubl U HanpagieHus C8s3U Mex#coy HeCKOJIbKUMU CLYYAUHbIMU
nepemeHHbIMU
b) - npocrosuposanue 603moNuCHBIX 3HAUEHUI PE3YTLMAMUBHO20 NPUZHAKA NO 3HAYEHUSIM
Gaxmopnoco npusnaxa
C) - ycmawnosieHue cmenenu eIusatusl hakmopHo20 NPU3HAKA HA 3HAYEeHUe
Pe3YIbMamueHo20 NPUHAKA
d) - pacueT u cpaBHEHHUE AUCTIEPCUI CITyUAHHBIX BETUIUH
6. Jlyist wero Hy>kHa Auarpamma «SImmk ¢ ycamm»?
a) - 07151 onpeoenenust cpedHe20 3HAUeHUs: CIYYAUHOU BeUYUHDL,
b) - ons oyenxu paccesnus cayuainoi eruyunbl,
C) - 01151 onpedeneHus MecHOMbvL C53U MeNCOY 08YMSL ETUUUHAMU
d) - ons epynnuposku oanmnvix

7. CKOJIBKO TUIIOTE3 IPOBEPSETCS B ABYX(PAKTOPHOM IHUCIIEPCUOHHOM aHanu3e?
a) - oona

b) - ose

C) - mpu

d) - uemoipe

8.  Kunacrepnslii ananus — 3710 ...?

a) - Memoo Kiaccupurayuu npu HaIYUY 00YYarUWUx 6bl60POK

b) - memoo knaccugpuxayuu 6e3 obyuarowux 6b160poK

C) - Memoo yCmaHosIeHUs 63AUMOCEs3U MeAHCOY 08YMs U Ooee Spynnamu 06beKmos
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d) - Memoo oyenku cmenenu 61UAHUA PAKMOPHBIX NPUSHAKOS HA PE3YIbIMAMUGHbILL
9. KaxoB OCHOBHOI NMPUHIIUIT KJIACTEPHOTO aHaIMU3a?
a) - kracmepwvl GoOPMUPYIOMCcs Max, Ymoobvl 00beKmbl BHYMPU KAAHCO020 KIAcmepa
PA3IUYAIUCH MedHcOY COOO0U He3HAUUMENbHO, a 00BEeKMbL PAZHLIX KIACMEPOS CUTLHO
Pa3Iudanucy mexcoy coooi
b) - kracmepvr popmupyromes mak, umodvL 0OBEKMBL BHYMPU KAHCOO20 KIACMEPA CUTLHO
pa3nudanucy mexcoy coboi, a 06veKmvl pasHblX KIACMEPO8 PA3IULAIUCH MeHCOY cOOOl
He3HaA4UmenbHO
C) - 06beKmbl SPYNNUPYIOMCst OMOEIbHO NO KANCOOMY RPUSHAKY, 3AMeM OCYUWeCmEIIsemcst
ombop Haubosee 3HAYUMBIX NPUSHAKOB, KOMOpble 3amemM GKII0UAIOMC S 8 Pe2PeCcCUOHHYIO
Mooenb
d) - no obyuaroweti 6vibopKe npunuMaemcs peuienue, K Kakomy Kiaccy 00bekmos ciedyem
omHecmu 00veKm Kiaccugurayuu
10.  KakoBa mociieqoBaTeIbHOCTh HEPAPXUUECKON arIoMepaTUBHON MPOIIETyPhI?
a) - UBHAUAILHO 8Ce 0OBLEKMbL CHUMAIOMCSL OOHUM KIACTNEPOM, 3ameM Ha KAXCOOM uaze
Hauboiee yOaieHHblll 00beKm omoeasemcs om Kiacmepa
b) - usnauanvro ece 06vexmbl cuumaiomes omoeIbHIMU KIACmepamu, 3amem Ha KaicooMm
waee hopmupyemcs 00UH HOBbIU Kacmep 3a cuem 00beOuHeHUs: OIUNCAUUUX 00bEKMO8
C) - UBHAUANLHO 6Ce 0OBEKMbL CHUMAIOMCSL OMOETbHbIMU KIACMEPAMU, 3amemM HA KaHCOoM
waee nHaubonee yoaniennvie 00veKmol 00beOUHAIOMCS 8 Kiacmep
d) - usnauanvho cyuauHvIM 00PA30M OMOUPAIOMCS HECKOILKO 00BEKMOG-KIACMePos,
3amem HA KaMCOOM uiaze K 0OHOMY U3 CYUeCmeyiouux Kiacmepos 000asisemcs HoGulll
obwvexm.
11. Yro mpousoiiner, ecid Teped  KIACTEPHbIM  aHAIM30M HE  IPOBOJIUTH
CTaHIAPTHU3ALMIO TAHHBIX?

a) - npuznaxu, umerougue OoabUUL Pazbpoc 3Havenuil, Oyoym oxkazvieams OOIbULee GTUSHUE
Ha pe3y1bmam KiacmepHo20 aHaIu3a
b) - npusnaru, umerowue menvuuli pazopoc 3nauenuii, OyOym okasvieams OOIbLULCE GTUSHUE
Ha pe3y1bmam KIacmepHo20 aHdaiu3a
C) - cmanem HeBO3MOJICHLIM PACCHUMAMb PACCIOSHUE MENHCOY 00bEeKMAaMU
d) - pesynomam knacmepnoco ananusa 6yoem 3asucems om 8blO6Opa Memooda
Kaacmepusayuu.

Kuntou k Tecty:

1 2 3 4 5 6 7 8 9 10 | 11
a b b c c b c b a b a

2. Kputepum u mIKAaJbI OlleHUBAHUS

JInsi KOHTPOJNBHBIX MEPONPUATUN (TEKYIIEro KOHTPOJS) YCTaHABIMBAETCS
MUHUMAaJIbHOE M MaKCUMaJbHOE KOJMYECTBO OajuioB B COOTBETCTBUU C TaOIULEH.
KonTponbHOE MepomnpusTie cunTaeTcsl MPOHACHHBIM YCIEIIHO IPU YCIOBUU Habopa
KOJIMYeCTBa 0aJUIOB HE HMYKE€ MUHUMAJIBHOTO.

Pesynbrar oOydeHus Mo IUCHUIUIMHE CUUTAETCS JOCTUTHYTHIM IIPU YCIIEIIHOM
IPOXOXKACHUH OOYYalOIMMCS BCEX KOHTPOJBHBIX MEPONPUATHUN, OTHOCSIIUXCS K
JAaHHOMY pe3yJIbTaTy 00yUYeHUs.

Pazoenwvt Konuuecmeo oannoes
Dopma konmponsn :
OUCUUNTIUHDL min | max
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1 YcTHBIN onpoc 2,5 5
2 TectupoBanue 2,5 5
2 3ammra 1a60paTOpHON PaOOTHI 10 15
3 TectupoBanue 2,5 5
3 3ammra 1a60paTOpHON PaOOTHI 10 15
4 TectupoBanue 2,5 5

NTOI'O 30 50

[Tpu olleHUBaHWM PE3YJIBTATOB OOYUYCHUS IO TUCIMILIMHE B XOJE TEKYIIETO
KOHTPOJISL YCIICBACMOCTH HCIIOJB3YIOTCS CJICIYIOIIUE KPUTEPUHA. MHUHHUMAIBHOE
KOJINYECTBO OaJIJIOB BBICTABJISICTCS OOYYArOIIEMYyCss TP  BBINOJHEHHH BCEX
NOKa3aTesei, JIOMYCKAlOTCA HECYIICCTBCHHBIC HETOYHOCTH B H3JIOKCHUU H
oopMIICHUN MaTepHaa.

Haumenosanue,
Ilokazamenu evlcmasneHus MUHUMATbHO20 KOAUu4ecmea 6anioe
0003HaueHue
JlaGopaTopHast paboTa BBINOJIHEHA B TIOJIHOM 00BEME;
[IpencraBien oTyeT, CoOAEpXKALIUM HEOOXOAMMBIE pACUeThl, BBIBOJBI,
JlabGopaTopHas O(OPMIICHHBII B COOTBETCTBHH C YCTAaHOBJIICHHBIMHU TPEOOBAHUSIMH,
paboTta [IponemMoHCTpUpPOBaH YAOBIETBOPUTEIbHBIA YPOBEHb BIQJICHUS MaTepHaIOM

MIPU 3alIUTe JIa0OpaTOPHOM pabOThI, TaHbI MPABWIbHBIE OTBETHI HE MEHEE YEM
Ha 50% 3a7aHHBIX BOITPOCOB

Tect ITpaBunpHO pemeno He MmeHee 50% TeCTOBBIX 3aAaHui

I[aHBI IMpaBUJIbHBIC OTBCTHI HC MCHCC YCM Ha 50% 3aJIaHHbIX BOITPOCOB.

VYcTHblit onpoc
[TponeMoHCTpHpPOBaHBI 3HAHHUS OCHOBHOTO Y4EOHO-TIPOrPaMMHOTO MaTepuaa

[IpomexxyTouHasi arrectalus Mo AUCHUILIMHE MPOBOAUTCS B (hopMe 3auera C
OIICHKOM.

NroroBast omeHka 3a 3a4€T BBICTABISAECTCS C MCIOJB30BAHUEM CIIEIYIOIIEH
KA.

Ouyenka Haépano 6annos
«OTJIIMYHOY 45...50
«XOPOLIO» 35...44

«YJOBJICTBOPUTEIHLHOY 25...34
«HEYAOBIETBOPUTEIBHO» <25

[IpomexxyTouHas arrectauus NpoBOAUTCA B popMe yCTHOTO OIpoca.

Bpewmst vHa moarorosky: 10 MunyT.

[Ipu orueHWBaHUM PE3yJNbTAaTOB OOy4YEHUS 1O JUCIUIUIMHE B  XOJE
IIPOMEKYTOUYHOW aTTECTALlUM HCHOJIB3YIOTCA CIECAYIOIIME KPUTEPUM M IIKaIa
OLICHKH

Ouenxka Kpumepuu oyenku

OOyuaromuiics mokasajl BCECTOPOHHEE, CUCTEMATUYECKOE U ITyOOKOe
3HaHWEe Yy4yeOHOTro MaTrepuana, MPEeayCMOTPEHHOIO MPOTrPaMMOi,
YMEHUE YBEPEHHO IPUMEHATHh HAa UX NPAKTUKE MPHU PELICHUU 3a1ad
«OTIIUYHO» (BBIOJIHEHUU  3aJ]aHUii), CINOCOOHOCTH  IOJIHO, TMPaBHJIBHO U
apryMEeHTHpPOBAaHO OTBEYaTh Ha BOMPOCHl U JelaThb HEOOXOIMMbIE
BbIBOZIbI. CBOOOJIHO MCIONB3YET OCHOBHYIO JIUTEPATypy M 3HAKOM C
JIOTIOJIHUTEIILHOM JINTEpaTypOi, pEKOMEHI0BAHHON MTPOTPaMMOM

«XOpOIIIO» OOyvaromuiicsi MoKa3zaJ IOJHOE 3HAHWE TEOPETHYECKOr0 Marepuaa,
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BJIaJICHE OCHOBHOW JIMTEpaTypoOl, PEKOMEHJIOBAaHHOW B IMpOrpamme,
YMEHUE CaMOCTOATENbHO pemarh 3adauyd (BBIMNOJIHATH 3aJlaHus),
CIIOCOOHOCTh apryMEHTUPOBAHO OTBEYaTh Ha BOIPOCH M JIEJaTh
HEOOXOMUMBbIC  BBIBOJBI,  JIOMYCKAaeT  C€AMHUYHBIC  OIIHUOKH,
UCIpaBliieMble TMOclie 3amedaHus npenogasarens. CrnocobeH K
CaMOCTOSITEJIbHOMY TOMOJHEHUI0 U OOHOBJICHHMIO 3HAaHUW B XOJ€
JanpHEerel yaeOHoi paboThl U MPO(ECCHOHATILHOM AESITEIIbHOCTH

«YZOBJIETBOPUTEIILHO

OOyyaromuiicss JAEMOHCTPUPYET HEMOJHOE WM (parMeHTapHoe
3HaHHWE OCHOBHOI'O y4eOHOIrO Marepuana, JIOMyCKaeT CYIIECTBEHHBIC
OIMMOKNA B €r0 W3JI0KCHHUH, WCIBITHIBACT 3aTPYAHCHUS M JOIYCKACT
OMIMOKKM TpU BBHIMNOJHEHUM 3aJaHU (pElleHUU 3ajay), BBIIOJIHSIET
3alaHle MpU  TOJACKa3Ke  IMpenojaBaTelis, 3aTpyIOHSETCS B
dbopMynupoBKe BBIBOJOB. Brajeer 3HaHMEM OCHOBHBIX pPa3/elioB,
HEOOXOMUMBIX ISl JallbHEHIIero oOy4eHUs, 3HAKOM C OCHOBHOW W
JIONTOJTHUTEIILHOU JIMTEPATYpOidl, PEKOMEHJOBAHHOM MPOrpaMMOi

«HCYOOBJCTBOPUTCIBLHO»

OOyuaromuiics mpu OTBETE IEMOHCTPUPYET CYILECTBEHHBIE TPOOEIHI B
3HAaHUSX OCHOBHOTI'O y4eOHOIro MaTepuana, J10IyCcKaeT rpyoble ol1OKu
B (hOpMyNMpPOBaHUM OCHOBHBIX MOHATUN M TNPU PEUICHUH TUIIOBBIX
3ajay (MU BHIIOJIHEHUH TUIIOBBIX 33JJaHUI), HE CIIOCOOEH OTBETUTH Ha
HABOJSIME  BONPOCHl  IMPENojAaBaTes. Onenka  cTaBUTCS
0o0yyaromuMcsi, KOTOpbleé HE MOTYT MpOJODKUTh OOydeHHe WiIH
OPUCTYNUTh K MPOPECCHOHATBHON JEATETPHOCTH 110 OKOHYaHHHU
00pa30BaTENILHOTO YUPEKACHUs 0€3 JOMOJHUTENBHBIX 3aHATHH MO
paccMaTpUBaEMON TUCUUIUIMHE
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