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JIner aktyanu3anuu padoueil nporpaMMsl

PaGouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanusarmu B 2026 - 2027
yueOHOM TroJly Ha 3acefannu kKadeapsl JIMTEHHBIX TPOLIECCOB M MATEPUATIOBEICHUS

[Iporokom or 20 1. Ne

3aB. kadenpoii H.A. ®eokTucros

PaGouas mporpamma nepecMoTpeHa, 00CcykieHa u ogoopena uist peanm3armu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu Kapeapbl JIMTEHHBIX MPOIIECCOB U MAaTEPUATIOBEICHHSI

[Iporoxom oT 20 1. Ne

3aB. kadenpoit H.A. ®eoKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 oo0pena uist peanm3armu B 2028 - 2029
yueOHOM ro1y Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB U MaTEPHUATIOBEICHUS

IIporokom oT 20 1. Ne

3aB. kadenpoit H.A. ®eoKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 oo0pena uist peanm3armu B 2029 - 2030
yueOHOM rojy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIECCOB M MaTEPUATIOBEICHHUS

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit H.A. ®eoKTHCTOB




1 Lean ocBoOeHMs TUCHUTIIUNHBI (MOAYJIs1)

Lenbto ocBoeHus Motyis AucuuInHbl "IlnannpoBanne sxcepuMenTa SBISETCS
MOATOTOBKA OakanaBpoB Mo Hampasienuto 22.03.01 "MarepuanoBeieHne U TEXHOJIOTHUS
MaTtepuanoB" U MpoUITIO MOArOTOBKH "MaTepuanoBeieHUe U TEXHOJIOTHS MaTepHAIIOB (B
MAaIIMHOCTPOCHUH)" K TPO(HEeCCHOHALHOM IS TEIILHOCTH B COOTBETCTBUU C TPEOOBAHUSAMU
®enepanbHOro I'ocymapcTBEHHOTO 00pa30BaTENFHOTO CTAHIAPTA.

3anadeil U3y4eHUs! TMCUUIUIMHBI SBJISETCS IOATOTOBKA CTYJIEHTOB K TBOPYECKOMY
MIPUMEHEHUIO NTOJTYYE€HHBIX 3HaHUN IPU CO3JJaHUH HOBBIX M COBEPILEHCTBOBAHUIO
JEWCTBYIOIIUX TEXHOJIOTHIECKUX MPOIECCOB, POPMUPOBAHUIO Y CTYJICHTOB CHCTEMBbI 3HAHUI
10 TJTAHWPOBAHUIO SKCIIEPUMEHTOB BO BeeX cdepax yueOHOHM U IPOU3BOICTBEHHOM
JEeSTEILHOCTH. JTa 3a7a4a periaeTcs CIeAYIOIMMU CIIOCO0aMH:

- 1aTh OHATHA 00 OLIEHKE 3KCIIEPUMEHTANIbHBIX JaHHBIX, TeHEPAIbHOMN
COBOKYITHOCTH U BBIOOPKH U3 HEE CTy4allHbIX BEJIUYMH;

- cOopMHUpPOBATh Y CTYJEHTOB MPEACTABIEHUS O KOPPEISALIMOHHOM U PETPECCHOHHOM
aHaJIM3axX, METOJMKE OLIEHKU U OTCENBAHUS Pa3IMYHBIX CTATUCTUYECKU HE3HAUMMBIX
(akTOPOB BHIOOPKH CITy4ailHBIX BEJINYUH;

- 00y4MTb CTYIEHTOB METOJaM IJIAHUPOBAHHOTO SKCIIEPUMEHTA U TIOUCKA
ONTUMAJIbHBIX 3HAUEHUN (PYHKIIMHM OTKIIMKA B ONpeAEICHHON 006J1aCTH CyIIeCTBOBAHUS
(hakTOPOB TEXHOJIOIMYECKOTO Mpoliecca 1o Meroauke bokca-Yuincona,

- IPUMEHSATH METO/Ibl TUIAHUPOBAHHOTO SKCIIEPUMEHTA JJIsl OOJIeTYeHHs pacueToB MpHU
npumeHernu nosiHoro (I1®I) u npobHoro (ADI) hakTopHOTO FIKCIIEPUMEHTOB;

- J1aTb OCHOBHBIE MMOHATHS O MEXIYHAPOIHOM cucTEME YIpaBlIeHUsI KaYeCTBOM I10
crargaptam 1SO cepun 9000 1 cTaTHCTUYECKAM METO/IaM YIPaBJICHUS Ka94eCTBOM

MIPOTYKIIUH.

2 MecTOo TUCUMIIIMHBI (MOIYJIs]) B CTPYKTYpPe 00pa30BaTe/JIbHOM MPOrpaMMbl

Juctunnuna [TnanupoBaHue 3KCIepUMEHTa BXOIUT B 00s13aTEIbHYIO YacTh Y4eOHOTO
mIaHa o0pa3oBaTeIbHON TPOTPaAMMBI.

JIst u3ydeHust TMCIUIUIMHBI HE0OX0IMMBI 3HAHUS (YMEHUS, BIIaJICHUS),
chopMUPOBaHHBIC B PE3YJIbTATEC U3YUCHUS TUCIUILINH/ MPAKTHK:

MaremaTuka

MaTteMaTHUeCKHUH aHaIN3

HNudopmaruka n nHGPOPMAIIMOHHBIE TEXHOJIOTHUH

duzuka

3naHus (yMEHUs, BIAJICHU), IOTy4YE€HHbIC IPU U3yYECHUH JaHHOMN JUCIIUTUIMHBI
OyayT HEOOXOUMBI JUI U3YYEHUS TUCIHUILIAH/TIPAKTHK:

[ToaroToBka K mpoiietype 3aiiiThl U 3aIIUTa BBITYCKHOM KBATH(PUKAITHOHHON
paboThl

VY4eOHas - HAy4HO-UCCIIeIoBaTeNbCcKask padoTa (MoJydeHre MepBUYHBIX HABBIKOB
Hay4YHO-HCCIIEI0BATEIbCKOM PabOTHI)

[IpousBoicTBEHHAs - TEXHOJIOTHYECKas! (MMPOEKTHO-TEXHOJIOTUYECKas) MPaKTUKa

Ananu3 ynciaoBoi uHGopMaIuu

Mertoap! nccneaoBaHusl MaTEPUAIIOB U IIPOLIECCOB

MogenupoBanue U ONTUMHU3ALMS CBOMCTB MAaTEPUAJIOB U TEXHOJIOTUUECKHUX
MPOLIECCOB

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHS

AUCHUILVINHBI (MOAYJIsl) ¥ INIAHMPYeMble pe3yJabTaThbl 00y4eHust

B pesynbrate ocBoeHUs AUCHUILIHHBI (Moayist) «l[lmaHupoBaHMe SKCIIEPUMEHTa»
oOyyaromuiicst 1oJKeH 001afaTh CIESAYIOMMMH KOMIIETEHIIMSAMU:



Koa nnaukaropa

I/IHI[I/IKaTOP JOCTHXKCHHUA KOMIICTCHIIN

OIIK-4 Cnocoben mpoBoAUTH U3MEpEHUs U HaOmoneH s B chepe mpodeccnoHaIbHOR
ACATCIIbHOCTH, O6pa6aTbIBaTB W NPCACTABJIATH OKCICPUMCHTAJIbHBIC JAHHBIC

OIlIK-4.1

BriOupaer 1 mpuMeHsIeT METO/Ib U CPEICTBA U3MEPEHUS IS
ONIPEJIEJICHUS] CBOMCTB MAaTEpUAJIOB U U3JIEINH U3 HUX

OIIK-4.2

[IpoBOAUT dKCIEPUMEHTAIBHBIE UCCIIENOBAHMS M HCIIOJIb3YET OCHOBHBIE
IpreMbl 00paOOTKU U MPEICTABJICHUS MTOJTYYCHHBIX JaHHBIX




4. CTpyKTypa, 00b€éM U coep:kaHHue TUCHHUIINHBI (MOLYJIs1)

OO01mmast TpyI0eMKOCTh IUCIUTUINHBI COCTaBIsAET 4 3adeTHBIX eauHmIl 144 akaa. 94acoB, B TOM

YHUCIIC:

— KOHTaKTHast pabora — 76,1 akaxa. 4acos:

— ayIMTOpHas — 72 akaj. 4acos;
— BHeayauTopHas — 4,1 akaj. 4acos;
— caMocTosITeNIbHAs paboTa — 32,2 akaj. 4acos;

— B opMe IpaKkTUIEeCKOH moaAroToBKH — 0 akaj. yac
— MOATOTOBKA K 9K3aMeny — 35,7 akaj. yac

(DopMa aTTeCTalMu - 3K3aMCH

9

AynuTopHast 3
= =
KOHTaKTHas paborta 5z dopma TeKyIIero
= (B akaz. yacax) 5 X Bun KOHTPOJIA
Pazzen/ Tema 3 & = y P Kon
S 3 © | camocTosATENBHOI | ycrmeBaeMoCTH
JIMCIATUTAHBI 5 e = . | xommerenmu
O g 5 paboThI MPOMEKYTOTHON
Tlex mab. | MpakT. Z'S aTTecTaluu
’ 3aH. 3aH. O &
Yacte/paznen |. UCTOPMSA.BBEAEHME B OPTAHU3AIINIO Y ITPOBEJJEHUE OKCIIEPUMEHTOB PA3HOI'O
YPOBHI, PABPABOTKA IVTAHOB 1 IOTOBOPOB HIP
1.1. XapakTepucTHKH BUIOB
9KCIIEPUMEHTOB
(TeopeTnyeckuit Moaxo,
MaTeMaTHYEeCKoe
CUMYJUPOBAHUE YCIOBUI
JKCMEPUMEHTA, (PU3NUCCKUI
9KCIEPUMEHT), YCIIOBUS TpopaGorka
ooous U3NIECKOro .
. Teoperudeckoro | Texymuit KOHTpOIBL
oj00Ms ¥ MaTepUaIbHON
(JIEKIIMOHHOT 0) YCIIEBAEMOCTH.
KOIHHU, BBIOOp Haunboee OIlIK-4.1,
< 3 4 4 4 MaTepuaa. [IpoBenenueTpacue
3¢ (HEKTHUBHON CXEMBbI OIlK-4.2
Nzyuenue THBIX PaboT ¢
9KCIIEPUMEHTA.
naononHuTensHor | mpumeHeruneM [TK

CocraBienue miaHa
MIPOBEICHHS SKCIIEPHIMEHTOB
Pa3HBIX YPOBHEH (OMBITHBIH,
n1abopaTOpPHBIH,
TIOTYIPOMBIIIIEHHBIN,
MIPOMBIIIIJICHHBIH,
W3TOTOBJICHUE OIBITHO-
MIPOMBIIIJICHHOW TTAPTHN).

0 MaTepuaia




Hroro no pasgeny

2. Yacte/pasaen |l.  AHAJIM3 UMCJIOBOM MTHOOPMALIMM 10 TEXHOJIOT MYECKUM ITPOLIECCAM U

KAYECTBEHHBIM ITAPAMETPAM METAJUIOIIPOY KLU, KOPPEJIALIMOHHBII U PEl’ PECCHOHHBII
AHAJIN3BI, YPABHEHM S PET'PECCHH, HEPA3ZPYIHAIOINWN 1 CTATUCTUYECKUY KOHTPOJIb KAYECTBA

ITpopaboTka
TEOPETHIECKOr0
2.1 CseneHus u3 TeOpUU
(JIeKIIIOHHOT 0)
BEPOSTHOCTH U
N Matepuaia).zyu
MaTeMaTH4YeCcKOi
CHHE
CTAaTHCTHKY (TeHepalibHas
JIOTIOJTHUTEIIBHOT O
COBOKYITHOCTB, BEIOOpKa
ST Mmarepuaia. N
CIy4aliHOH BETUYUHBI, Tekymuii KOHTPOITh
ITpopaboTka
XapaKTEPUCTUKU BHIOOPKH). YCIIEBAEMOCTH.
METOIUYECKUX OIIK-4.1,
ITpoBepka rumoTessr o - ITpoBenenne
YKa3aHUH K OIIK-4.2
COOTBETCTBHH pacueTHbIX pador ¢
MPAKTHICCKUM
IMITUPUYECKOTO npumeHenuem [1K.
3aHATUAM,
pacnpenencHus
COCTaBJICHUE
TEOPETHICCKOMY Ha
KOHCIICKTa,
IpUMepe HOPMAITBHOTO
acnpeAeneHus ciyJaitHon [OAroToBKa
pacip yd OTBETOB 110
BEJINYHHBI.
KOHTPOJBHBIM
BOIIPOCAM.
IIpopaboTka
TEOPETHYECKOr0
2.2 PelieHne HEKOTOPBIX (JIEKIIOHHOT 0)
CTaTHUCTUYECKHX 3aJay 110 Mmarepuana.l3yue
00paboTKe HCXOAHOM HUE
BBIOOPKH (KOPPEISALIMOHHBIN JIOTIOJTHUTEIIEHOTO
U PETrPECCUOHHBIN aHATH3BIL, MaTepuana. Tekymuit KOpTpOIb
MHK - meron anmeHbInux ITpopaboTka YyCIIeBaeMOCTH. ONK-4.1
KBaJpaTOB, aHAJIM3 METOUYECKUX [IpoBenenue OITK 4' 2’
KauyeCTBEHHBIX ITOKa3aTeleH YKa3aHUH K pacueTHbIX paboT ¢ '
PErpecCHOHHBIX YPaBHEHUH, MPAKTHYECKUM npumenenuem [1K.
CTaTHCTHYECKasl aTTeCTaluu 3aHATUSIM,
MIPOYKIUH MO COCTaBJICHHE
KOPPEISILIMOHHOH CBSI3U KOHCIIEKTAa,
MEXAy HapaMeTpaMmu) MIO/ATOTOBKA
OTBETOB IO

KOHTPOJIbHBIM




BOIPOCAM.

Hroro no pasgeny

9

9

8

Yacte/paszmen I1l. CTATUCTUYECKOE YIIPABJIEHME KAYECTBOM ITPOAYKIINMN. OLIEHKA YPOBHS TOUHOCTU

BBITIOJIHEHUSA TEXHOJIOTMYECKOI'O ITPOLIECCA. CTATUCTUYECKHUIA YPOBEHb HA JIEXKHOCTH.

BBEJIEHME B 1SO CEPUH 9000 — [IOJIOXXEHUE MEXIYHAPOJIHO CUCTEMBI KAUECTBA.

3.1 Cratuctuyeckue
METOJIbI B YIIPABJICHUN

Ka4eCTBOM IPOTYKIIHH. ITpopaboTka .
o Texymuit KOHTpOIBL
Texymuii KOHTPOJIb TEOPETHIECKOr0
nponykuuu. KoHTposbHble (JIEKLIMOHHOT0) YCIeBACMOCTH.
) IIpoBenenue OIIK-4.1,
kapThel. O0mas cxema 5 5 4 MaTepuaa.

ABICHIS Visyucnue pacdeTHBIX paboT ¢ OIIK-4.2
yip npumeHenuem [IK.
TEXHOJIOTHYECKIM JIOTIOJTHUTENBHOT O -AKP Ne 1-5
00BEKTOM C aIalTHBHBIM MaTepua’a. T
6J10KOM.

Uroro no pazaeny 5 5 4

Yacte/paznen IV. BBEAEHUE B METOJIUKY MATEMATUYECKOI'O INTAHUPOBAHUMS DKCITEPUMEHTA I1®2,
JA®3, DKCTPEMAJIBHBIE 3HAUYEHIS ITAPAMETPA OIITUMUW3ALINU -ABVDKEHUE T10 TPAJJUEHTY, METO/]

BOKCA-YNJICOHA)

4.1 BeezneHue B METOAUKY
IUTAHUPOBAHUS

JKCIepUMeHTa (001ue TIpopa
TIOHSITHSI, TIPHHITHITEI). BHIbI 6oTKa N
Texymuit KOHTPOIb
IapaMeTpoB ONTUMHU3ALNY, TEOPEeTHIECKOro
. yCIIeBaeMOCTH.
0000LIEHHBIH MapaMeTp (JIEKIIOHHOT 0) OIIK-4.1,
5 5 4 [IpoBeneHue
ONTUMU3ALNH, GYHKLHUSL MaTepuaa. OIIK-4.2
pacueTHbIX paboT ¢
JKENATeTLHOCTH, BEIOOD Nzyuenue
% npumenenuem [1K.
THUIIa MaTEMaTH4ECKON JIOTIOJTHUTENBHOTO
TIOJIMHOMUAJILHOW MIIM NHOM MaTepuania.
MOJIETH.
4.2 Tonubiii daxtophbiii IIpopaboTka Texymumii KOHTPOJIb
skcniepumeHT (I1DD). pbop i P
TEOPETUIECKOro yCIIeBaeMOCTH.
[IpaBuna noctpoeHust
(JIEKIIMOHHOT 0) [IpoBencuue OIlK-4.1,
1anoB (Matpun) st [1DD. 4 4 4
MaTepuana. pacueTHbIX paboT ¢ OIlK-4.2
Tune! m1aHoB
SKCIIEPUMEHTA - IBYX- 1 Nzydenue npumenenuem [1K.
p yx JIOTIOJTHUTENBHOTO AKP Ne 6.

Tpex (hakTOpHbIE MIaHbI




tuma N = m/(k) (m B
cremenn K) (N -
HEO00XOIUMOE KOJIMYECTBO
OIILITOB, M - KOJTHUYECTBO

> Mmarepuania.
YPOBHEN BapbUPOBAHUS
ciy4yaiHbIX (hakTopos, K -
KOJIMYECTBO
(baxTopoB).
4.3 IpoOHBIiT (hakTOpHEIH ITpopaboTka .
/p ¢ P pop Texymuit KOHTpOIBL
skcriepuMeHT (JADI). Pucku TEOPETUYECKOrO
IIPH UCTIONIb30BAHNH IIJIAHOB (JIEKIIIOHHOT 0) YereBaeMocTH.
P 1t [IpoBenenue OIIK-4.1,
¢ IpOOHBIMU PEIUIHKAMU - 4 4 4 MaTepuaa.
pacueTHsIX paboT ¢ OIIK-4.2
BIIMSHHUE HA TOYHOCTh N3yuenue
IIPOrHO3UPOBaHUs ()YHKIMU JononHATeNbHOrO | [P SHIEM K.
p p YH AKP Ne 7.
OTKJIMKA. Mmarepuania.
4.4 BeezieHue B pelIeHUE 110
IIOMCKY ONTUMAJIEHOTO
9KCTPEMAJILHOIO MapaMeTpa IIpopaboTka N
b paerp bop Texymuii KOHTpOIb
OIITUMU3ALUH B 001aCTH TEOPEeTUYECKOro
omnpenaeneHus GyHKINH 1B (JIeKIMOHHOT0) YCTIeBaCMOCTH.
P i X ! IIpoBenenue OIIK-4.1,
- U MHOTO()aKTOPHBIX 5 5 4,2 MaTepuaa.
aBHEHHUH (METOJl KPyTOro W3yuenue pacdeTHbIX pabot ¢ OlK-4.2
b Py Y4 npumenenueM I1K.
BOocXoxkaeHus bokca- JIOTIOJIHUTENILHOTO
AKP Ne 9.
VYuicona n MaTepuana.
ap.).
Wroro no pazaeny 18 18 16,2
HWroro 3a cemectp 36 36 32,2 3K3aMEH
Hroro o gucuuuiige 36 36 32,2 3K3aMEH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouecce npenoaaBanust nucuuiuiviel «llannpoBaHue SKCIIEpUMEHTa»
MIPUMEHSIOTCS TPAJULIMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHAs! TEXHOJIOTUU.

Jlexuuu mpoXoaAT KaK B TPAAULMOHHON (hopme, Tak U B hopMme JIeKIuii-
KOHCYJIbTAIU, IJIe TEOPETUYECKUI MaTeprall 3apaHee BbIIAETCS CTyIEHTaM sl
CaMOCTOSITEJIBHOTO U3YyUYEHHUSI, JUIsl IOJATOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JEKIU
MIPOXOJUT MO TUILY BOIPOCHI-OTBETHI-AUCKYCCHS. JIEKIIMN YUTAIOTCS ¢ UCIIOJIB30BAHUEM
MYJIBTUMEIUIMHOTO 000PyI0BaHuUs, IPE3EHTALIMOHHBIX MaTepUAIIOB.

JIeXxIMOHHBIN MaTepHall 3aKPEIUIETCS B X0€ IPAKTUYECKUX 3aHATUN, Ha KOTOPBIX
BBINIOJIHSAIOTCS TPYIIIOBBIE UM MHIMBUyalIbHbIE 3aJaHUs IO MpoiaeHHol Teme. [Ipu
MIPOBEJICHUH MPAKTUYECKUX 3aHITHH UCIOJIb3YETCSI METOJ KOHTEKCTHOTO 00y4YeHMUs,
KOTOPBIH MO3BOJISIET YCBOUTh MaTepHall IIyTeM BBISIBICHUS CBSI3€H MEKy KOHKPETHBIM
3HAHHUEM U €ro MPUMEHEHUEM.

[Ipu BBINOJIHEHNU MPAKTUYECKUX 3aHATHI UCIIOJIb3YETCs] TEXHOJIOTHS KOJJIEKTHBHOTO
B3aUMO/JICHCTBUS. 3aHATHUS IPOBOJATCS B BUJE 00CYKJIEHUS TOJy4YEHHOTO 3a/laHusl, Ipu
3TOM CTYJEHTHI pabOTaIOT COBMECTHO C MOCIEAYIOLIUM I'PYIIIOBBIM aHATU30M IOTY4YE€HHBIX
pe3yJIbTaToOB.

B yueGHOM npoiiecce UCTIOIB3YIOTCS] AKTUBHBIE U HHTEPAKTUBHBIE (POPMBI
MIPOBEJIEHUS 3aHATUHN (KOMITbIOTEPHBIE CUMYJISIIUH, pa300p KOHKPETHBIX CUTYyallui) B
COUETaHUM C BHEAYIUTOPHOI paboTOM ¢ 11enbio GOPMUPOBAHUS U PA3BUTHS
poheCcCHOHANTHHBIX HABBIKOB 00YJaIOIITUXCS.

CamocTrosTrenbHas paboTa CTYA€HTOB CTUMYJIUPYET CTYIEHTOB K MHAUBHUIYaIbHOM
popaboTKe TEM B Mpoliecce HanucaHus pedepaToB, BHIMOJIHEHUS HHANBHIYaIbHBIX
3aJJaHUi, B IIPOLIECCE MOJrOTOBKH K KOHTPOJIBbHBIM paboTaM U UTOIOBOM aTTECTaLUH.

6 YueOHO-MeTOAMUYECKOEe OOecledeHrne CaMOCTOATEIbHOI padoThl 00y4aKIHUXCH

[IpencraBieHo B npusaoxeHuu 1.

7 OueHoYHbIE CPeCTBA /A IPOBeIeHUs POMEKYTOUYHOM aTTeCTALMU
[IpencraBieHbl B IPUIIOKEHUHA 2.



8 YueGHo-MeTOqMYECKOE U MH(POPMALHOHHOE 00ecTieYeHne TUCIIUIIIHHbI

a) OcHOBHAas JIUTEpaTypa:

1. Kpusosanos, C. 5. Anaimu3 pgaHHbIX. MeTOoapl TEOpUU BEPOSITHOCTEN W
MaTeMaTHYeCKOW CTaTHCTUKH Ha s3bike Python : ydebHoe mocobme / C.4. KpuBonamoB. —
Mocksa : UTHOPA-M, 2025. — 678 ¢. — (Bricuiee obpazoBanue). — DOI 10.12737/2034420.
- ISBN 978-5-16-018616-0. - Teker : JJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2034420 (nara oopamenus: 20.01.2025). — Pexxum gocryrma:
IO TTOJIITHUCKE.

2. IMuckaxosa, T. B. Maremaruueckoe MoJeIMpOBaHre 0ObEKTOB M CUCTEM YITPABICHUS :
yuebnoe nocodue / T. B. Iluckaxosa, T. B. JlonnoBa, I'. b. lansikuna. - KpacHosipck : Cu6. denep.
yu-T, 2020. - 230 c. - ISBN 978-5-7638-4184-8. - Tekcr : osnektponHsidi. - URL:
https://znanium.com/catalog/product/1819599 (nata obparenus: 20.01.2025). — Pexwum moctyna: mo
MOJITHCKE.

0) JlonoiHUTeIbHAS JIUTEPATYpa:

1. Annep, FO. I1. Merononorust u npakTHKa IUIAaHUPOBAHUS dKcIiepuMeHTa B Poccun :
MoHorpadus / 0. I1. Axnep, 1O. B. I'panosckuit. — Mocksa : MUCHUC, 2016. — 182 c. —
ISBN 978-5-87623-990-7. — TekcT : 2neKTpoHHBIH // JlaHb : 3IeKTpOHHO-OMONIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/93686 (aara obpamenwus: 20.01.2025). — Pexum
JOCTYyTIa: JUIl aBTOPH3. MOJIb30BaTeNEeH.

2. Menbanuenko, A.C. AHanu3 TaHHBIX B MaTepHaIoBeIeHNH : yueOHoe mocooue /A.C.
Menbpanuenko. — Mocksa : MUCHUC, [6. 1.]. — Yacte 1 — 2013. — 72 ¢. — ISBN 978-5-
87623-666-1. — TexkcT : 21eKTpoHHBIH // JIaHb : 2neKTpoHHO-0MOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/reader/book/117168 (marta obparenus: 20.01.2025). — Pexxum goctyma:
JUIsl aBTOPU3. TIOJIB30BaTENECH.

3. Crenanos, I1. E. [imtanupoBanue 3xcniepuMenTa : yaeOHo-MeToaundeckoe mocoodue / I1.
E. CrenmanoB. — Mocksa : MUCHUC, 2017. — 22 c.— Texkcr : anekTpoHHbid // JlaHp :
ANIeKTpOHHO-OMbOmmoTeunas cucrema. — URL: https://e.lanbook.com/book/108113 (maTa
oopamenus: 20.01.2025). — Pexum goctyna: ajisi aBTOPHU3. MOJIH30BATENICH.

B) MeToauyeckue ykazaHus:

1. Cratuctuueckue MeTo bl 00pabOTKU U aHaIU3a YUCI0OBON MHGOPMAIIUU, KOHTPOJIS U
ynpaiieHus kauectBoM npokara/M.U. Pymsanes, C.A. JleBannosckuii, H.A. Pyuunckas, K.E.
Uepkacos, A.B. JloruHoB. — YueOHoe nmocobue. — Marauroropck: M3a-Bo MarHutoropck. roc.
TexH. yH-Ta uM. ['.11. Hocoga, 2014. 257 c.

2. MomoukoBa O.C. BapuaHThl 3aJlaHUil IO aHAIM3y YHUCIOBOW HWHGOPMAIMH IS
OakanaBpoB. —Meroanueckue ykazanus. - Marautroropcek: M31-so MarHuToropek. roc. TeXH. yH-
tauMm. I'.1. Hocona, 2017. 15¢c.


https://znanium.ru/catalog/product/2034420
https://znanium.com/catalog/product/1819599
https://e.lanbook.com/book/93686
https://e.lanbook.com/reader/book/117168
https://e.lanbook.com/book/108113

r) [IporpammHuoe o6ecneuenue u UHTepHeT-pecypcebi:

I nporpammHoe obecneyeHune

IIporpamMmHoe oGecrieyeHue

HaunmenoBaunue

o Ne oroBopa

Cpok nericTBUS JIUIICH3UU

ONEeKTPOHHBIE
TUTAKATBI 10
JTUCIUTIITUHE K-278-11 ot 15.07.2011
"MatepuanoBeneH
I/Ie"

beccpouno

DNEeKTpOHHBIE
IJIaKaThl MO
JTUCLUIUINHE
"TexHnuyeckue
W3M)EpCHUSL.
Mertpoorus,cran
JapTU3alus u
cepTuukanus"

K-278-11 ot 15.07.2011

beccpouno

IIpodeccuonabHbie 62361 JAHHBIX U HHPOPMAIHOHHBbIE CIIPABOYHbIE CHCTEMBbI

Haspanwne xypca

CchLika

OnekTpoHHbIe pecypchl Onbmmorexku MI'TY um.
I''11. HocoBa

https://host.megaprolib.net/MP0109/Web

®denepalibHOE TOCYAAPCTBEHHOE OI0/PKETHOE
YUpEKICHUE «DenepanbHbII WHCTUTYT
MIPOMBIIIJIEHHOW COOCTBEHHOCTH»

URL: http://www1.fips.ru/

HanmonansHas nH(pOpMaIMOHHO-
aHAJIUTUYECKas
cuctemMa — POCCHUHCKMU HMHJIIEKC HAy4YHOTO

URL:https://elibrary.ru/project risc.asp

9 MarepuajJibHO-TeXHHYECKOe o0ecreyeHne TUCHUIINHbI (MOLYJIs1)



https://host.megaprolib.net/MP0109/Web
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp

MarepuanbHO-TEXHHUECKOE 00eCTieueHHEe JUCIUIUINHBI BKIIOYALT:

1. Yuebnas ayauropus (ayn.l1-205, 1-206) mis npoBeaeHus 3aHATHIN JIGKIMOHHOTO
THUIIA OCHAIICHA:

- TEXHUYECKUMU CPEACTBAMU O00YUEHHUSI, CIYKALIMMH IS TIPEJICTaBICHHS y4eOHOM
nH(popManuy O0JBIION ayTUTOPUH: MYJITUMEMIMHBIME CPEJCTBA XPAHEHUS, IIEpelaun U
npeacTaBiIeHus yaeOHoi nadopmanmu;

- CIIELIMAJIN3UPOBAHHON MEOEIbIO.

2. Yuebnas aymurtopus (aya. 1-205, 1-206) mis npoBeaeHNs MPAKTHICCKUX 3aHATHN
OCHAIIICHA!

- TEXHUYECKUMU CPEACTBAMU O00YyUeHHUs, CYKAIUMH JUIS IPEJCTAaBICHNS y4eOHOU
nHbopManuy O0JIBIION ayTUTOPUH: MYJITUMEHIHHBIME CPEICTBA XPAHEHUS, TIEpelaun U
npescTaBieHus yaueOHOM nHpopmamy;

- CIIELMAJIN3UPOBAHHON MeOeIbIO.

3. YuebHnas aymuropus (ayn. 1-205, 1-206, 1-269) anst rpynmoBeIx U
WH/IMBHUYAIbHBIX KOHCYJIbTANH, TEKYIIEr0 KOHTPOJISI U TIPOMEXYTOYHON aTTeCTaluu
OCHaIIICHA!

- KOMITBIOTEpHOM TexHHKOM ¢ makerom MS Office, ¢ moakmoueHnem K cetn
«lHTEpHET» ¥ C JOCTYIIOM B DJIIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTEIBHYIO CPELy
YHHBEPCHTETA,

- CTIeMaJIN3UPOBAHHON MeOeIbIO.

4. TTomemenue (aya. 1-205, 1-206, 1-269) st caMmocTosATEIHHON PAaOOTHI OCHAIICHO:

- KOMITBIOTEpHOM TexHHKOM ¢ makerom MS Office, ¢ moakmoueHnem k cetn
«lHTEpHET» ¥ C JOCTYIIOM B DIIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTEIBHYIO CPEILy
YHUBEPCHUTETA,

- CHEIUMATN3NPOBAHHON MEOETIbIO.

5. [omernenue A1 XpaHeHUS U PO QUITAKTHYECKOTO 00CTYKUBaHHS YI€OHOTO
obopynoBanus (ayn. 1-204, 1-207) ocHaieHo:

- CIICIMATU3UPOBAHHOM MEOETIbIO: CTEIUTIAKaMH JIJIsl XpaHEHHS y4eOHOTO
000pyI0BaHMUS;

-MHCTPYMEHTaMH U PEMOHTa y4eOHOTO 000pyIOBaHHS;

- mKkadamu U XpaHEHUsT y4eOHO-METOJMUECKO JOKYMECHTAIIH.



6 Y4yeOHO0-MeToauYecKoe

o0yuyawmuxcst

odecmeueHue

CaMOCTOATEJILHOH

I[MTPUJIOXXEHUE 1

padoTbI

Ouenoynvie cpedcmea Ol Npo8eOeHUs meKyue20 KOHMpOJs 6 6euoe ayoumopHou

xoHmpoavHou pabomul (AKP)

% C

Hepeqeﬁb mem 0715l NOO2OMOBKU K CeEMUHRAPCKUM 3AHAMUAM.

Hcxonnble naHHbIE AJI IMPOBEJIEHUS NPAKTHUUECKUX 3aHATUN NpelacTaBieHbl B 16
BapUaHTaxX ClIy4alHbIX BEIOOPOK (00bEM BBIOOPKU — N = 59), 0JIMH U3 KOTOPBIX IPUBEAECHA HIXKE.

2,49
2,15
2,01
2,62
2,54
2,11
3
2,99
2,82
2,06
2,56
2,67
2,09
2,64
2,95
2,62
2,55
2,04
2,17
2,97
2,65
2,2
2,39
2,53
2,06
2,16
2,96
2,75
2,7
2,72
2,54
2,67
2,85
2,28
2,73
2,73
2,77
2,11

%
Cr

15,21
17,83
17,15
19,33
15,57
16,55
16,99
20,92
17,85
19,69
17,95
16,49
18,27
17,52
16,23
15,15
16,53
18
19,45
17,4
19,8
15,84
18,17
17,61
17,45
15,93
20,44
19,64
19,55
20,36
19,63
15,9
20,82
19,5
17,63
16,78
16,23
19,11

%Mn
5,75
4,58
3,26
5,46
3,34
5,78
5,59

49
3,46
4,52
4,02
5,78
5,88
3,11
3,48
4,82
3,19
5,16
3,46
3,42

51
5,66
4,03

3,1
5,56

55
5,82
4,54
5,13
3,26
4,03
5,08
3,21
5,39
5,03
3,05
5,87
5,28

Ni

2,87

2,4
2,98

2,6
1,85
1,76

2,9
1,02
2,97
1,87
1,47
1,95
2,34
1,13
1,61
1,39
1,08
2,13
1,04
1,88
1,56
2,17
2,03
2,77
1,09
1,22
2,58
2,76
1,15
1,63
2,61
2,44
2,92
2,29
1,31
1,13
1,22
2,52

Ti

1,52
1,16
1,24
1,18
1,39
1
1,66
1,93
1,06
1,69
1,43
1,96
1,69
1,96
1,09
1,15
1,24
1,49
1,43
1,29
1,77
1,94
1,2
1,97
1,82
1,43
1,03
1,86
1,93
1,5
1,01
1,43
1,93
1,38
1,56
1,38
1,88
1,37

HRC
61,04
62,17
61,49
60,08
62,65
59,34

60
59,32
61,95
60,51
62,01
61,68
62,68

59,4
62,48
59,62
59,99

62
59,92
60,73
62,36
61,97

62,4
62,16
61,26
62,73
60,91
62,55
62,06
59,98
62,49
59,56
61,28
60,25
60,38
62,92
59,66
60,23

Kn
5,01
7,76
6,06
11
8,5
10,42
11,96
6,35
513
8,47
6,46
11,19
10,8
6,56
6,79
6,04
5,23
10,66
5,96
9,94
5,22
9,63
9,84
8,67
551
11,34
9,57
9,22
10,19
10,16
7,2
9,21
8,15
79
10
7,02
11,33
6,79

¢
16,58
9,22
17,97
5
16,17
4,66
59
10,71
10,15
8,38
5,26
7,29
17,5
4,99
5,04
6,84
2,06
2,46
12,79
10,58
11,2
9,45
13,73
13,62
10,6
16,51
4,07
7,25
13,86
17,61
11,12
10,51
2,35
7,79
14,66
5,39
3,18
9,08



2,87 18,35 5,52 1,65 126 60,02 11,69 9,92
2,2 16,21 3,07 2,57 1,64 62,35 111 6,04
2,2 16,07 4,01 2,58 1,64 61,63 9,74 3,58

2,38 16,97 3,53 1 1 59,39 7,37 10,42

2,56 15,85 3,87 1,36 1,3 5955 10,14 6,77

2,44 17,19 3,61 2,07 1,84 62,96 11,7 2,96

2,75 17,7 3,2 2,93 1,89 59,7 10,86 6,12

2,26 17,16 5,12 1,99 1,52 60,1 7,63 12,65

2,21 17,94 4,89 1,93 158 60,13 1045 17,72

2,06 15,72 5,72 1,09 19 6242 6,82 12,56

2,71 19,44 4,91 1,6 1,05 61,63 6,52 9,57

2,79 18,06 5,16 2,37 1,45 60,02 7,98 9,93

2,83 15,86 4,37 2,94 1,15 59,92 585 16,12

2,66 18,85 3,1 2,76 1,38 62,88 5 1491
2,74 19,49 3,93 2,95 1,69 59,3 7,98 10,96
2,62 15,67 5,91 2,51 1,97 59,61 7,81 7,1

2,56 20,09 3,81 2,74 1,35 6255 11,44 2,91
2,27 1581 3,76 1,28 1,87 60,11 11,95 7,01
2,79 19,99 5,7 1,23 1,73 61,97 5,84 2,74

2,7 16,43 4,8 1,84 1,52 60,07 5,93 4,41
2,71 18,82 4,15 2,89 1,46 62,62 10,68 13,85

AKP 1. IIpaktraeckas nepBuyHas 00paboTKa BEIOOPKU CIy4aiiHOW BETUYHHBI

Beraucnute C  mpUMEHEHHWEM —pOrpaMMHOTO  mpoxaykta Exel  crarucruueckume
XapakTepUCTHKH (MUHUMAaJbHbIC, MaKCHMAJbHbIe, pa3Max 3HAYEHHi, CpeIHHE 3HAUYCHUS,
CpPEIHEKBAIPATHIECKOE OTKJIOHEHHE-CTaHAapPTHOE OTKIOHCHHE, KO3(D(GHIMEHT BapHAaIlnH,
MearaHa, MoJIa) PacueTHOM BBIOOPKH. TO €CTh BBIYKMCIIUTD 10 HEe3aBUCUMBIM (Xi) M 3aBUCHMBIM
(Yi) cmygaifHbIM BeJTMYMHAM CIIEAYIOIIME XapaKTEPUCTHKH:

- MUHHMAaJIbHbBIE 3HAYCHUS CITydaiftHbIx BeuauH - (Xi, Yi)min;

- MaKCUMaJIbHBIC 3HAUCHUS CITydalHbIX BeaHdrH - (Xi, Yi)max;

- pa3max — R = (X, Yi)max- (Xi, Yi)min;

- cpeanee 3Ha4eHue (Xicep, Yicp) = Z(Xicp, Yicp)/N, T11e N — 00bEM BBIOOPKH;

- CpeOHEKBAJIPATHYECKOE OTKIOHEHME=CTaHIapTHOE OTKJIOHeHHe Sy = [X (Xi —
Xep)?N]%®; Syi = [Z (Yi— Yep)2n]°>;

- ko3 durment Bapuarmu, % — Vi =  (SxilXepi) 100 % 1 Vyi = (SyilY ¢pi) 100%;

- MeauaHa BeIOOpKH (Med) — cpeiMHHOE 3HAYCHHE CIyYalHOW BEMYMHBI MEKITY
MUHHMAaJIbHBIM U MakcuManbHbIM ee 3HadeHusmu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)min]/2;
MeraHa B OOJIBIIMCTBE CIydaeB He COBIIAIAET CO CPEAHUM 3HAYCHHUEM BHIOOPKH;

- Mozaa BbIOOpkH (MOd) — Hambosiee 4acTO BCTPEYAIOIIeeCs 3HAUCHHE CITy4alHON
BEJIMYMHBI (OTIPEIENIACTCS aHATM30M CITy4aliHOW BBIOOPKH WITH TI0 THCTOTPAMME).

[TocTpouTh TUCTOrpaMMBbI CTY4aifHBIX BETUYHH (Tpadudeckoe pacupeaeneHue
CllydaifHOU BEIMYUHBI) U CPABHUTH X C TEOPETUYECKIUMHU PACIIPEICICHUSIMH.

Jlns xoHKpeTHOM ciywaitHoi BenmmuuHBl (Xi, Yi) ee pacmpeneneHue B BBIOOpKE
OTIPEJICNAETCS TOCTPOSHUEM THUCTOTPAMMBI. AJTOPUTM 3TOTO TOCTPOCHHS 3aKIIIOUAETCS B
CIICAYIOIIEM:

- Ha OCH OpJMHAT OTKJaJbIBaeTcs 4actota (Nj) WM 4YactocTh (Ni/N) — KOJIUYECTBO
3HAUEHUH CITy4alilHOW BENWYHHBI, TIOMAJAIONINX B ONpeAeTICHHBI MHTEPBAI 3HAYCHUN; Ha OCH
ablucc OTKIIAIBIBAETCS] HECKOJIBKO MHTEPBAJIOB BHYTPH pa3Maxa CIy4allHOW BEJIMYWHBI, YUCIIO



ITUX UHTEPBAJIOB OINPECISICTCSl CTATUCTHYECKH, B OOJIBIIMHCTBE CIYYaeB 3TO YKHCIIO COCTABIISACT
10 unTEpBaOB;

- IPU 3TOM IPOBEPOUYHBIMU KPUTCPUSMH MPABUIBHOCTH MOCTPOCHUS TUCTOTPAMMBbI
SIBJISICTSI BBITIOJTHEHHUS YCIIOBUE Xni = N mim X(ni/n) = 1.

AKP 2. KoppenaunoHHblii aHaJIU3 BEIOOPKU

Pacuurats npu momoru mporpammoro mnpojaykra Exel (Haxxate Ha kinaBuiry fx, BHIOpaTh B
MO3ULUU «CTAaTUCTUKa» (QYHKIMIO «KOPpEI», yKa3aTh KOOPAMHATHI COOTBETCTBYIOIIMX Iap
CIIyJaHBIX BEJIMYMH, MOJYYHUTh 3HAYCHHS MAapHBIX KOI()(HUIIMEHTOB KOPPEISIHH) IMOTapHbIE
KOA(QQHUIUEHTH KOPPETSAIIHA MEX Ty HE3aBUCMBIMH CITy9aifHBIMU BEIIMYMHAMU — Ixixi+1 U MEXKITY
3aBucuMbIMU (Yi) U He3aBUCUMBIMU (Xi) MEPEMEHHBIMU -lyixi; ONPEACIUTh UX 3HAUYUMOCTH
MyT€M CpPaBHEHUS C TAOJMYHBIMU, KpUTUUECKUMHU 3HAYEHUSMH KO03(pPUIIMEHTa KOPPESILIHH.

Huxe npeacrapnena Tabiuiia ¢ KpUTUYECKUMU 3HAYEHAMU KOIPPHUIIMEHTA KOPPENSILIMY B
3aBUCHMOCTH OT 00beMa BHIOOPKH (N) U YpOBHS 3HAYUMOCTH (01); o0 = 1 — P, r/1e P — BEpOsITHOCTh
COOBITHSL.

Kputnueckue 3HaueHus: KOdQPUIIMEHTAa KOPPEISIHIH

O6bem YpoBeHb 3HAUUMOCTH, O
BEIOOPKH, N 0,10 0,05 0,02 0,01 0,001
1 0,98769 0,99692 0,999507 0,999877 0,999988
2 0,90000 0,95000 0,98000 0,99000 0,99900
3 0,8054 0,8783 0,93433 0,95873 0,99116
4 0,7293 0,8114 0,8822 0,9172 0,97406
5 0,6694 0,7545 0,8329 0,8745 0,95074
6 0,6215 0,7067 0,7887 0,8343 0,92493
7 0,5822 0,6664 0,7498 0,7977 0,8982
8 0,5494 0,6319 0,7155 0,7646 0,8721
9 0,4973 0,5760 0,6581 0,7348 0,8233
10 0,4973 0,5760 0,6581 0,7079 0,8233
11 0,4762 0,5529 0,6339 0,6835 0,8010
12 0,4575 0,5324 0,6120 0,6614 0,7800
13 0,4409 0,5139 0,5923 0,6411 0,7603
14 0,4259 0,4973 0,5742 0,6226 0,7420
15 0,4124 0,4821 0,5577 0,6055 0,7246
16 0,4000 0,4683 0,5425 0,5897 0,7084
17 0,3887 0,4555 0,5285 0,5751 0,6932
18 0,3783 0,4483 0,5155 0,5614 0,6787
19 0,3687 0,4329 0,5034 0,5487 0,6652
20 0,3598 0,4227 0,4921 0,5368 0,6524
25 0,3233 0,3809 0,4451 0,4869 0,5974
30 0,2960 0,3494 0,4093 0,4487 0,5541
35 0,2746 0,3246 0,3810 0,4182 0,5189
40 0,2573 0,3044 0,3578 0,3932 0,4896
45 0,2428 0,2875 0,3384 0,3721 0,4648
50 0,2306 0,2732 0,3218 0,3541 0,4433
60 0,2108 0,2500 0,2948 0,3248 0,4078
70 0,1954 0,2319 0,2737 0,3017 0,3799
80 0,1829 0,2172 0,2565 0,2830 0,3568
90 0,1726 0,2050 0,2422 0,2673 0,3375
100 0,1638 0,1946 0,2301 0,2540 0,3211

B Exel 3anoxens! popMylsl 11 pacyeTa IMonapHoro ko3QpQpuuuenta KOppesmun:
- Mixi+l = Z(Xi— Xiep)( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX j+1
lyixi = Z(Xi - Xicp)( Yi— ch)YiXi/ nSxiSyi.



3HaunMOCTh  KOod(puumeHTa TapHOW  KOppEeNALUU  ONpEAENseTCs CpaBHEHHEM
¢dakTHuecKkoro 3HaueHHs KOA(PUIMEHTAa KOppeIsiIMM ¢ TaOJMYHOM 3HAYCHHUEM: €CIU
(axTHuecKkoe 3HaYeHHE OOJIbIIe TAOIUYHOTO, TO CYHIECTBYET MEXKIYy HEU3BECTHHIMU 3HAUMMAs
CTaTUCTHYECKAsI CBS3b, B IPOTHBHOM CJIy4ae TaKOBasl CBSA3b OTCYTCTBYET.

AKP 3. Ortceuts He3HaunmMble (aKTOp aHATM3UpyeMoil BbIOOpKH. Ompenenutsb
CTaTUCTUYECKH 3HAYMMBbIE CBSI3M MEXIY 3aBUCHMBIMH M HE3aBHCHUMbBIMU IEPEMEHHBIMHU U BUJA
PErpecCUOHHOM 3aBUCUMOCTH, a TAK)KE MEX/1y HE3aBUCUMBIMU NIEPEMEHHBIMH.

B nepByto ouepenp cTpouTcs KOPPEISLUOHHAS MAaTPULIA — CHMMETPUYHAs OTHOCUTEIIBHO
JUaroHanu (aHaJOTMYHO TaOJIuIE CHOPTUBHOI'O COPEBHOBATEIBHOIO KOMAaHAHOTO WU
JIMYHOCTHOT'O YEMIIMOHATA) — 00pa3el] IPUBOAUTCS HUXKE.

X1 X> X3 Xa X5 Y1 Y, Y3 Ya

Xl 1 rxl,x2 rxl,x3 rxl,x4 rxl,x5 ryl,xl ryZ,xl ry3,xl ry4,xl
X2 1 I'x2x3 I'x2,x4 I'x2,x5 lyi,x2 ly2,x2 y3.x2 ly4.x2
X3 1 I'x3 x4 I'x3,x5 ryl,x3 ryZ,x3 ry3,x3 ry4,x3
X4 1 I'xa,x5 ly1 x4 ly2 x4 Y3 x4 lya x4
Xs 1 ly1.x5 ly2,x5 I'Yy3xs I'Yaxs
Yl 1 ryl,yZ ryl,y3 ryl Y4
Y2 1 ry2ys ly2,y4
Y3 1 Iy3y4
Y4 1

3arem 3HaueHUs K03()pPUIIMETOB MapHBIX KOPPENISLNUNA OTMEYAIOTCS 3HAKOM (), €CIIH 3TOT
K03 UIIMEHT KOPPENSAIUN CTATUCTUYECKHU 3a4HUM, M 3HAKOM (-), €CITH KOAPPHUIIUEHT KOPPEIAIUU
He3HaunM. JIJIs OTCerBaHUsI HE3aBUCUMBIX MEepeMeHHBIX (X-0B) MPOBOIUTCS (OJMH U3 METOOB)
ClleflyIolias Mpoueaypa: U3 oOLel KOppeIsIMOHON MaTpHIbl BBIACISAETCA Y4acTOK ¢ Xi U B
STYCHKAaX MPOCTABISACTCS COOTBETCTBEHHO (+) WitH ().

X1 X2 X3 Xs Xs Kou-Bo

3HAYUMBIX
KOppeJsnii

X1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xa | + - + 1 + 3

Xs | - + - + 1 2-1-0

Takum oOpa3om, mocie ABYX UTTepanuii octamuchk 3 X-a - X1, X3, 1 Xs.

Jli1s BbIOOpA 3HAUMMBIX 3aBHCUMOCTEH (M0 K03 PUIIMEHTY KOPPEISIHK) MEXIY Y-MU H
X-MH, 4TOOBI TOCTPOUTH PETPECCHOHHBIC YPABHEHUS CBSI3H, HEOOXO0MMO IPOAHATM3UPOBATH CIIIC
OJIHY YacCTh KOPPEISIIMOHHON MaTPHUIIbI:

Y1 Y2 Y3 Ya 3HaYUMEIE
Koppensauu Xi
c Yi
X1 fyixa/+ | Pyosal- | fyaxalt | ryaxal- Xi1cYinYs
X2 Pxaxel- | Faxel- | Faxel- | Fxaxel- X2 — HeT
KOPPEISLUIA ¢
Yi
X3 rxaxal- | Faxal- | Faxal- | Ixaxslt X3cYa
X4 Pl | axalt | rxaxal+ | rxaxal- | Xac Y1, Y2, Y3
Xs Faaxs/- | Maxsl- | Ixaxsl- | Faxs/+ Xsc Yy
3nau. koppen. Yi | Yic Yac Ysc Yasc
¢ Xi X1, Xa Xa X1, Xa | Xz, Xs




Ha ocHoBanuM 3Ha4MMbIX KO3()PHUIUENTOB KOppeaaun Mex Iy Yiu Xi OIpeaenseTcs, 9To
HEOOXOIUMO TOJIYYHUTh PErPECCHOHHBIE YPABHEHHMS CIIEAYIOMIMX BUAOB U C YYETOM OTCEUBAHMS
X-0B:

Yi1= ap+ aiXi+ asXy;

Y2=ao + asXs;

Y3 =ao+ aiXy + aaXs;

Y4 =ao+ azXs+ asXs;

AKP 4. IIpu momonu npuMeHeHHs PerpecCCHOHHOTO aHAIN3a PacCUUTaTh KOAPPUIINEHTHI
PErpecCUOHHOTO YpaBHEHMUSI.

B AKP 3 omnpeneneHbl BUAbl PErPECCUOHBIX 3aBUCUMOCTEH, KOTOpbIE HEOOXOAMMO
MOJIYYUTh Ui OLICHMBAHMS, MPOTHO3a MU YIPaBJICHUS TEXHOJOTHYECKUMHU mporeccamu. s
pacuera KO3((ULHMEHTOB ypaBHEHUH do, & IPUMEHSETCS pacueTHBIM METOJ HauMEHbIINX
kBagparoB (MHK) c wucnons3oBaHreM HCXOMHOW BBIOOpKH ciydaiHbiXx BenmnunH. MHK
MIPENIoNaraeT MOUCK AKCTPEMaIbHOrO0 (MHUHUMAIBHOIO) 3HA4YeHHUsS (PYHKIUOHAA CYMMBI
Pa3HOCTH B KBaJpaTe MEeXy (PaKTUUECKUMU U PACUETHBIMU 3aUCHUSIMH (DYHKIIUHM OTKIIMKA:

F = 2(Ygaxr. — Ypace)? — min (0). B ypaBHEHHE MOACTABIAIOTCS TTOCTPOYHO (PAKTHIECKUE
3HAYEHUS Ygaxr. U Ypacu. B BUAE ypaBHEHHMs, nosydeHHOro B AKP 3. Jlisg pemeHns yka3aHHOTO
(GyHKIMOHAIa HEOOX0AUMO MOIYYUTh CUCTEMY YPAaBHEHUN B YAaCTHBIX MPOU3BOJHBIX U KaxkI0€
U3 YpaBHEHMH MpUpPaBHATH K HYNM0. Takum oOpa3om, moiydarcs 3HaYeHHs] CBOOOJHOIO 4iIeHa
ypaBHEHUS a0 U KOA(PPUIIMEHTHI PU HE3aBUCUMBIX MEPEMEHHBIX & = axi. IS onepaTuBHOTO
peuiennss MHK nmpumensiercs porpammuoe odecriedenue Exel (fx — nuneiin). B moanporpamme
«JTUHEWH» YKa3bIBAIOTCA KOOPJIWHATHI Yi U Xi, 3aTeM Habuparorcs nozunun «MCTUHA» u 3aTtem
Shift+Ctrl+Enter. B npenBapuTebHO BBIICIEHHOE MOJIE IPOTPAMMHO MOMEIIAIOTCS PE3YIbTaThI
pacuera — KOSDQHUIMEHTH Ao, & = axi (TepBast cTpoka), KodpumuenT nerepMunarmu R? (3-1
cTpoka, 1-ii cronber), kputepuit @urrepa F (4-as ctpoka, 1-b1it cromberr).

AKP 5. IIpoBecTn KOPpEKTUPOBKY TOUHOCTH YPaBHEHUS PErPECCUU B TECUEHUU BPEMEHHU.

CornacHo tpeboBanusim OCT 14-34-90 «CratucTUYECKM TPUEMOYHBIM KOHTPOJb
KauecTBa METAJUIONPOAYKLIUU IO KOPPEISLUOHHOW CBSI3M MEXJY HapamMeTpaMMu» BO3MOXKHO
UCIIOJIb30BAHME  PErPECCHOHHBIX  3aBHCHUMOCTEH  IapaMeTpoB  KayecTBa  (BpeMEHHOE
COTPOTHUBIICHUSI Pa3PbIBY, OTHOCUTEIILHOE CYKEHHUE U T.I.) OT (PaKTOPOB (XMUMUYECKUI COCTaB
CTalld, TEXHOJIOTMYECKUE TmapaMeTpbl IMpolecca) [Uisi MPOTHO3UPOBAHUS CBOMCTB 0e3
OCYUIIECTBJICHUSI Pa3pyLIAlONIMX HUCHbITAaHUWA. [l NpoOBEpKM TOYHOCTH MOJEIU IPU 3TOM
HaOupaeTcsi KOHTPOJIbHBIM MacCUB JAaHHBIX, COCTOSILIMX U3 PE3YJAbTAaTOB pa3pyLIAOIINX
UCIIBITAHUN OJTHOM JIecsATOU IIaBoK/maptuit Takoi nmpoaykuuu. [Ipu Habope He meHee 50 maaBok
WIY OAWH pa3 B KBapTaj IMPOBOJAUTCA MPOBEPKA TOYHOCTU IMPUMEHAEMOW MaTeMaTH4ECKOM
perpeccun. MeToauka MpoBepKH 3akiovaercs B cienyromeM. Habupaercs maccuB pazHocTeil
MeXay (paKTUUECKUMHU JaHHBIMU KOHTPOJBHOW BBIOOPKM M PACYETHBIMU 3HAUCHUSMHU I10
PErpeCCHOHHOMY YPaBHEHHUIO (Yepaxr. — Ypacu.), PACUUTHIBAETCS CPEIHEE 3HAUCHUE ITHX OTKIOHEHU I
U CpPaBHUBAETCA CO CTAaTUCTUYECKHUM KpUTEpHEeM (CTaHIApTHBIM OTKJIOHEHHEM IapameTpa
KauecTBa - Syi). Ecnu cpenHee OTKIOHEHHE MEHEE CTaTUCTUYECKOrO apaMeTpa, TO YpaBHEHUE
NpU3HAETCS  AJEKBaTHbIM pEAJbHBIM  YCJIOBUSIM. B NOpOTMBHOM cilydyae MPOBOJIUTCS
KOPPEKTUPOBKA YpaBHEHHs MMyTeM HM3MEHEHHUS 3HAYEHHUS €ro CBOOOJHOIrO uieHa: do1 = ao -/+
Y(Yoaxr. — Ypaca,)/N, T N — 00bEM KOHTPOJILHOM BHIOOPKH, 3HAK -/+ MOKA3BIBET, UTO, €CIIH CPEIHEE
OTKJIOHEHHUS Ayi UMEET 3HaK +/- , TO KOPPEKTHUPOBKA 3HAYCHUS Ao OYIET COOTBETCTBEHHO -/+AYyi.

AKP 6. TTocTpouTh MaTpHILy TIOJTHOTO (paKTOPHOTO SKcHepuMenTa Tuna 2" —22 u 23,
B ocCHOBaHMH CTENEHHOW 3aBUCHUMOCTH IIPEJICTABICHO KOJMYECTBO YPOBHEU
BapbHpoBaHus (pakropoB. Mimeercs 1Ba BapuaHTa ypoBHEH: 2 - MUHUMAJIbHOE U MaKCUMAJIbHOE
3HAa4eHUs U 3 — MUHUMAaJIbHOE, MAKCUMAJIbHOE U CpejiHee 3HaueHus QakTopoB. B mokasarene
CTENEHHON 3aBUCHMOCTH MPEACTaBJICHO Koiu4yecTBO (hakropoB. Ilpu cocTaBieHHMM MaTpHIIBI
IUTAHUPOBAHUS OSKCIEPUMEHTa HEOOXOIMMO YUYUTHIBATh UETHIPE CBOMCTBA CYIIECTBOBAHUS



ypOBHEH  (DaKTOPOB: CHMMETPUYHOCTb, OPTOTOHAILHOCTb, POTATAOCIBHOCTh, YCIOBHUE
HOPMHUPOBKH.

Onpenenutb K03)OUIUEHTHI YPaBHEHHUS 110 U3BECTHOMY aliroput™My: ai = (ZXiYi)/N, ao
= Zyil/n.

AKP 7. IloctpouTh Bce BO3MOXHBIE BapPUAHTHI MATPHUIBI JPOOHOTO SKCIEPUMEHTA
tuna 237, 22, Onpenenuts ko3¢ PUIMEHTH ypaBHEHHS 110 H3BECTHOMY IrOpUTMY: ai = (ZXiYi)/N,
ao = XZyi/n.

AKP 8. Pacumrare ko3(pHUIHEHT KOHKOpAauuu (Kod3(h(UIMEHT coriacusi) Npu
IKCIIEPTHOW OLICHKE BIHMSHUS (PAaKTOPOB Ha (PYHKIMIO OTKIHMKA (TIapaMeTp ONTHMHU3AIMU) IO
cnenyromeit 3apucumocti: W = 12S/[m?(n-n)], rme S — cymMMa KBagpaToB OTKJIOHEHHH OT
CpEeIHEro 3HA4YEHHsI OIIEHKH YKCIIEPTOB, M — YHCIIO SKCIEPTOB, N — YUCIIO (HaKTOPOB.

AKP 9. Halitu »skcTpemanpHOE 3HadeHHME IapaMeTpa ONTUMHU3AalMM B 00JacTu
onpezeneHuss QyHKIUU JBYX U MHOTO(AKTOPHBIX YpaBHEHUH (METOJ] KPYTOrO BOCXOXICHUS
bokca-Yuicona) ¢ mnpuMeHEHHEM HWTTEpallMOHHOIO [OLIaroBOro MeEToJa B HalpaBJiICHUU
TpaJIueHTA.

Memoouueckue pexomeHOayuu 01 NOO20MOBKU K CEMUHAPY -  NPAKMUYECKUM
3aAHAMUAM

CeMuHap - BUJ TPYNIOBBIX 3aHATUNA MO KaKOW-TMOO HaydHOW, yueOHOM M Apyroi
npoOJieMaTUKe, aKTUBHOE OOCYKJIEHWE YYaCTHUKAMU 3apaHee IMOATOTOBJICHHBIX COOOIICHHM,
JTOKJIaa0B U T.M. C TEMAaTUKON CEMHUHAPOB CTYIAEHTHI 3HAKOMSTCA 3apaHee. AJTOPUTM MOJro-
TOBKHM K CEMHHApy CIIEIyIOIIUNA: BHIOpaB TeMy, CTYJEHT COCTaBJISET CBOW IUIaH-TpapuK MOJI-
TOTOBKHM K ceMuHapy. s mpuoOpeTeHus: MMPOKOTo BHAEHUS MPOOJIEMbI CTYyIEHT CTapaeTcs
OCMBICIIUTD €€ B 00111eM 00bheMe; TO3HAKOMHTHCS C TEMOH 10 6a30BOMY yueOHOMY ITOCOOHUI0 UITH
JPyrol OCHOBHOM PEKOMEHAYEMOW JIMTEpPAType; BBIIBUTH OCHOBHBIC HWJEH, PACKPBHIBAIOIIUE
JAHHYIO TMpOoOJeMy; CBEpUTh HX OINPEAENICHUsS CO CIHPABOYHHKAMU, SHIMKIONEAWEH; MOA-
TFOTOBUTH IUIAH-KOHCHEKT PACKPBITUS JAHHON MPOOJIEMBI; BBISIBUTH HESICHBIE BOIIPOCHI M MOJO-
OpaTh OMOJHUTENbHYIO JUTEPATypy A MX OCBEUICHHS; COCTABUTH TE3UCHI BBICTYILJICHHUS Ha
OTJIENbHBIX JIUCTAX YIS MOCIEAYIOEro BHECEHHS JOMOTHEHUM U MOArOTOBUTH JOKIA] WM pe-
depar s cooOIlIeHUs Ha CEeMUHApe; MpOoaHalM3UpPOBaTh COOPAHHBIM MaTepuan AJs JOIMOJHU-
TeIbHOUW MHGpOpPMAIUHU [0 TEMaM CEMHHapa; TOTOBSCh K BHICTYIUICHHUIO Ha CEMHUHape, 10 BO3-
MO>KHOCTH MPOKOHCYJIBTUPOBATHCS C MPENoJiaBaTesieM; OTHOCUTHCS K COOpaHHOMY MaTepuaiy,
KaK K UICTOYHHKY OYTyIUX UCCIIeI0BaHUH.

CeMuHapcKue 3aHATUS PACIIUPSIOT U 3aKPEIUIAIOT 3HAHUS, 3aJ0)KCHHbIE B TEOPUU
npenMera. Ha HUX BBIHOCSATCS BOMPOCHL, OCOOCHHO HEOOXOAMMBIE UIsl MPAKTUKH, WU MPo0-
JIEMHBIE BOIIPOCHI, KOTOPHIE BO3MOXKHO PELIUTh TOJIKO B Ipoliecce coTpyaHuuectBa. Cpeau
00s3aTeNnbHBIX TPeOOBaHMI K CEMHHAPY - MPEABAPUTENILHOE O3HAKOMIIEHUE C TEMOI1, BOIIpOcaMu
U JIATEPATYPOU IO JAHHOU TEME.

CoBpeMeHHas MpaKTHKa IpeajaraeT MUPOKUH KPyr TUIIOB CEMUHAPCKUX 3aHsATui. Cpeaun
HUX 0c000€ MECTO 3aHMMAaeT CEMHUHAp-AMCKYCCHS, TJIe B JHAJIOTe€ XOPOIIO YCBAWBAETCS HOBas
nHbopMalKs, BUIHBI YOSKACHUS CTYACHTA; 00CYKIAIOTCS POTUBOPEUHs (IBHBIE U CKPBITHIE) U
HEJOCTaTKU; A oOCyKIeHHs] OepyTcsi KOHKPETHbIE aKTyallbHbIE BOMPOCHI, C KOTOPHIMU CTY-
JEHTHl TPEABAPUTEIBHO O3HAKOMIIEHBI. TakKe B CEMHHAp BKIIOYAIOTCS BOMPOCHI 1JIsl WH-
TEJUIEKTYaJIbHON Pa3MHHKHU (MHOTJA 3TO TUCKYCCHOHHAs CTaThs, MO KOTOPOU cTaBATCSA MpPOO-
JIEMHBIE€ BOIIPOCHI); IUCKYCCHSI MOKET pa3BepThIBATHCSA 3a0UHO KaK KpyroBoi cemuHap. [anee
MOJBOAATCS UTOTH AMCKYCCHM, 3aCIyIIMBAIOTCS W 3alIMINAIOTCS NMpOEKTHhIe 3aaanus. Ilocne
3TOT0 MPOXOAMUT "MO3rOBOM MITYpM" MO HEpElIeHHBIM MpobIeMaM IUCKYCCUU, a TaKKe BBISB-
JISIFOTCS TIPUKIIAJIHBIE ACTIEKThI, KOTOPhIE MOKHO PEKOMEHJI0BATh IS BKIIIOUEHHS B KypCOBBIE U
JUTUIOMHBIE pa0OTHI WU B arpoOaluio Ha mpakTtuke. Ha ceccun npenogaBatens o6oOmaeT pe-
3yNbTAThI MPOICTAHHON CTYACHTOM PaOOTEHI.



CeMUHapbI-IUCKYCCUU TIPOBOJATCS C 1EJIBIO BBISIBJICHUS MHEHMSI CTYIEHTOB IIO
aKTyaJIbHbIM BOIIPOCAaM M3y4aeMOI'0 IIpeaMeTa.

CemuHap-ucciaeIoBaHUE MPENoIaraeT MpeiBapuTeNIbHy0 paboTy - HamucaHue pede-
para, I0KJIaja Mo UTOraM OMBITHON paboThl. YdacTue B HEM - 3TO, IMPEXKJE BCEro, AUANIOT CTY-
JIeHTa ¢ mpenojaBareneM. Pe3ynbraTsl 00CYXK/Ial0TCS HAa CEMHUHApE ¢ HArJsIIHBIM MOKa30M HC-
CIIEZIOBATEIILCKOTO Marepuana (CXembl, TaOmuIpl, rpaduku, AMArHOCTHYECKHUE METOJIUKH).
YactuuHo Matepuai MoxeT 0bITh BKiItoueH B BKP. [Ipu noaroroBke k ceMuHapy-uccieJ0BaHUIO
CTYIACHT H3y4yaeT pe3yJbTaTbl TEOPETHUECKUX HCCIEIOBaHMM, cocTaBisier Ombiuorpaduio no
TeMe, YUUTCS NHUcaTh 0030Pbl IO TEXHUYECKOH 3a1aue-npodiieme.

[IpoGnemMHBIII ceMUHAp TOTOBUTCS IPETOAABATENIEM JIOCTaTOYHO OCHOBATEIBHO: TOA-
OuparoTcs TpoOJIEeMHBIE M KOHTPOJBHO-TIPOBEPOYHBIE BOMPOCHL. Takoil ceMHHap BO3MOXKEH
TOJIBKO TOCJI€ MPOXOXKJAEHUS TeMbl. K HEMY CTYJIEHTBI TOTOBSITCS IO JUTEPATYPHBIM HCTOYHU-
KaM: MOHOrpaduu, CIpaBOYHUKHU, cJOBapu, XypHaibl. K mpoGieMHOMYy ceMHHapy mpocMmat-
puBaeTcs JMTEpaTypa B paMKaxX pa3iMYHbIX HCCIENOBATENbCKMX IIKOJN  (Hampumep
"TpaauiInOHHBIE U HETPAIUITMOHHBIE TTOIX0/IbI K Mpobeme).

Haubonpiyto 3¢p(eKTHBHOCTh MPUHOCAT CEMUHApHI, MPOBOJUMBIE B (OpPME KOJIIEK-
THBHOM MO3HABATENBLHOM JIEATEIILHOCTH, UMEIOIEH OIpeieIeHHbIE 0COOCHHOCTH, @ UMEHHO:

- pasJielieHre CTY/IEHTOB Ha IPYIIIBI M0 UX JKeJaHUIo (¢ 00sf3aTeIbHbIM y4acTHEM CTY-
JIEHTa C YCTONYMBBIM UHTEPECOM K JaHHOMY MPEIAMETY);

- IOCTAaHOBKA OOIIKX LIeNel U 3a/1a4 ISl TPYIIIIBL;

- paboTa B MOCNEA0BAaTEIbHOCTH - UHAUBHAYaJIbHas, MapHas (4alle BCEro NmepeKpecT-
HBII onpoc), paboTa B rpymie, KOJUIeKTUBHAS;

- 00s13aTeNnbHOE MPEBAPUTEIHLHOE OTPaHIUEHUE 10 BPEMEHH KaXKJI0TO dTamna 3aHsATHil;

- SKCTIEPTHBIA aHATIU3 C pacyeToM Kod(PHImeHTa KOHKOPAAIIHH;

- OIIEHKa pa0OoThI IPYMIIbI IPENOAABATEIEM;

- IPOBEJICHUE CAMOOLIEHKHU.

[pumepuoii nepeuervb mem pehepamos 8 suoe UHOUBUOYAAbHbIX domaunux 3aoay (M[3)

N3 Ne 1. Tlonstuga MareMaTHYECKOW CTAaTUCTUKH. BuHIbI SKCIEPUMEHTOB.

KounTposbnbie kapThl. [11aHbl SKCIIEpUMEHTOB

1. OcHoBHblE TOHATHS W3 TEOPHUH BEPOSITHOCTH U MAaTEeMAaTUYECKOM CTaTHUCTUKH
(reHepasibHasi COBOKYIHOCTb, BEIOOPKA CITy4alHbIX BETMYHH, XapaKTEPUCTUKH BBIOOPKH).

2. IlonsTue o BUJAX MJIAHUPOBAHUS MAaTEMATHYECKOTO M (PU3UYECKOTO IKCIIEPUMEHTOB,
MPUHIIMIIAX T€OMETPUUECKOTO U (PU3MUECKOro mo1o0us 00bEeKTOB YIPaBICHUSI.

3. Texkyuuii KOHTPOJIb MPOIYKLUU.

4. IlpuHuumel BbIOOpa KOHTPOJIUPYEMBIX MapaMeTPOB M HUX YPOBHS B CTaHAApTax Ha
METAJLTyPrHYECKYIO TPOIYKIIHUIO.

5. Craructuueckoe 000CHOBaHHE O0OBeMa BHIOOPKH MPU KOHTPOJIE Y IMOCTaBIIMKA U
MOTPEOUTEIIS.

6. KoHTpoJIbHBIE KapTHhl.

7. O061mas cxema yrnpaBJeHHs] TEXHOJIOTHYECKUM O0BEKTOM C a/IalITUBHBIM OJIOKOM

8. TeopeTnueckuit MOIX0J, MaTeMaTHYECKOE CHUMYIHPOBAHUE YCIOBUU AKCIEPUMEHTA,
(buzHYeCKUit IKCIEPUMEHT.

9. YcnoBus nogo0us pusnueckoro o0beKTa U MaTepUanbHOM KOMHH.

10. Bo16op Hanbosee 3(h(heKTUBHON CXEeMbl HIKCIIEPUMEHTA.

11. CocraBneHue minaHa MTPOBEACHUS SKCIEPUMEHTOB pa3HBIX YpPOBHEH (OMBITHBIN,
nabopaTopHBIH, MOJTYTIPOMBIIIUICHHBIH, MPOMBIIIICHHBIH, W3TOTOBJICHHE OTIBITHO-
MIPOMBIIIIJIEHHOW TTApTHH).

N3 Ne 2. Koappunuent koukopaanuu. [IpaBuia niaHupyemMoro s3KCepuMeHTa

1. Bunsl mapameTpoB onTUMHU3AIUM, 000OIIEHHBIH MapamMeTp ONTHUMU3ALNH, (QYHKIHS
KEJIaTEIbHOCTH.

2. Be16op THIa MaTeMaTHYECKOM MOJTMHOMHUAIBHON WIIM HHOM MOJIENH.



3. [IpaBuia nocTpoeHusl MIaHOB — IPOOHBIX PEILIHK.

4. PUCKM NIpH UCTIOJIb30BAaHUU IUIAHOB C JAPOOHBIMH PEIUIMKAMH — BIIHMSIHAE HAa TOYHOCTh
MIPOTHO3UPOBAHUS (DYHKIIMU OTKIIHKA.

5. Tunbl TIAHOB JKCIEPUMEHTa — IBY- U TpexX (akropHbie miansl tuma N = m” (N —
HE00X0IMMOE KOJMYECTBO OMBITOB, M — KOJMYECTBO YPOBHEH BapbUPOBAHMS CIy4alHBIX (hak-
TOPOB, N — KOJWYECTBO (PaKTOPOB).

6. Koadpdunuent xonkopmamwmw (KOIPPUIUEHT COTIACHS) IMPH SKCICPTHOU OICHKE
BIUSHHS (PaKTOPOB HA (PYHKIMIO OTKJIMKA (TTapaMeTp ONTUMH3AIINN ).

7. OcHOBHBIE CBOMCTBA MaTpUIbl MATEMaTUYECKHU INIAHUPYEMOTO SKCIIEpUMEHTa (OPTOro-
HaJIbHOCTh, POTOTA0EIBHOCTh, CHMMETPUYHOCTh, HOPMUPOBKA SKCIIEPUMEHTAIILHOW MATPHULIBI).

8. Meroauka pacyera KOIPPHUIIMCHTOB HSMITMPUYCCKOTO YPABHCHHSI IO JaHHBIM
IIPOBEJIEHHOTO MJIAHUPYEMOT'O SKCIIEPUMEHTA.

9. Cs3b 3¢ ¢ekra pakropa ¢ KorpuIMEeHTaMH YpaBHEHHUS.

10. Kputepuu onTuManbHOCTH IJIAHOB 3KCIIEPUMEHTA.

11. BBegenue B pelieHHE IO MOHMCKY ONTUMAIBHOTO SKCTPEMAJIbHOTO 3HAueHUs
napaMeTrpa ONTHUMH3allMd B 0OJacTH omnpeAeneHuss QYHKIUU ABYX WU MHOTO(paKTOPHBIX
ypaBHEHUH (MeTOJ KpyToro BocxoxaeHus bokca-Yuicona u ap.).

[MTPUJIOXEHUE 2
7 OueHOYHbIE CPeICTBA /ISl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalUH



a) [lnanupyemble pe3y/ibTaTbl 00y4eHHs M OLICHOYHBIE CPEACTBA /ISl IPOBEIeHHA
NPOMEKYTOYHOH aTTeCTALMM:

CrpyKTypHBIi
JIEMEHT

[Inanupyembie pe3ylbTaThl 00YUCHUS

OneHouHbIE CpesicTBa

OIIK-4 - CnocobeH TpOBOIUTH M3MEpeHUs: W HabmrogeHus B cdepe mpodeccHoHaTbHON
JACATCIBbHOCTH, OGpaGaTLIBaTI) U OPpCACTABIATh OKCICPUMCHTAJIBHBIC JaHHBIC

OIlK-4.1

BriOupaeT u npuMeHsieT METOIbI U
CpencTBa U3MEPEHHUs U1 OlIpeseIie-
HHUsI CBOMCTB MaTEpPHAJIOB U U3JIEIUHN U3
HUX

Teopernueckue Bonpocsl (M3 Ne 1, 2)

1. CBenenus U3 TEOPUU BEPOSTHOCTU U
MaTeMaTHU4eCKOW CTaTUCTUKU (TeHe-
paibHasi COBOKYITHOCTb, BRIOOPKA
CITy4ailHBIX BEJIMYMH, XapaKTEPUCTUKHI
BBIOOPKN).

2. Buasl nmanupoBaHus MaTeMaTHYEC-
KOTO ¥ (PU3NYECKOTO IKCTICPUMEHTOB,
MIPUHITUTIE TEOMETPUIECKOTO U (hU3H-
4YECKOTO MOI00Us 0OBEKTOB yIIpaBJe-
131268

3. [lopsimok mpoOBEAEHHUS TEKYILETO
KOHTPOJISI IPOTYKITUH.

4. [TpuHIMTIBI BEIOOPA KOHTPOJIUPYE-
MBIX ITApaMETPOB M MX YPOBHSI B CTaH-
mapTax Ha METaJUTYpPTrHYECKYIO MPO-
ITYKITHTO.

5. CratucTHYECKOE 000CHOBAHHE 00b-
eMa BHIOOPKH MPU KOHTPOJIC Y MMOCTAaB-
[TUKa U TIOTPEOUTEIIS.

6. MeToapl MOCTPOSHUS KOHTPOJIBHBIX
KapT.

7. OO011YyI0 CXeMY YIpaBJIeHUS TEXHO-
ITOrMYECKUM 00BEKTOM C aJJalTHBHBIM
OJIOKOM.

8. TeopeTuueckuii Moaxo/1, MaTeMaTu-
YeCKOe CUMYJIUPOBAHUE YCIOBHI SKC-
MepuMeHTa, (PU3UIECKUI IKCIIePH -
MECHT.

0. VYcnoBus moaoOus (U3HYECKOTO




OIIK-4.2

[TpoBOIUT FKCTIEPUMEHTAIILHBIE UCCIIE-
JOBaHUS U UCIIOJIb3YET OCHOBHBIC
preMbl 00pabOTKHU U MPEACTABICHUS
MOJTy4EHHBIX JTaHHBIX

Permuthb 3a1a4y n3
npodeccuonanshoit oomactu: (AKP Ne
1-9)

1. IIpoBOIUTH KOPPEISUOHHBIN U
[PErPECCUOHHBIN aHaIU3bl, PACCUUTHI-
BaTh KOA(PPHUIIMEHTHI PErPECCHOHHOTO
ypaBHeus merogom MHK

2. HaxoauTh 3KkcTpeManbHOE 3HaUEHHE
apaMerpa ONTUMM3allMM B 00JacTH
ompenieneHuss (QYHKIUU C TIPUMEHe-
HUEM UTTEPALMOHHOIO IIOLIAroBOTO)
METO/1a B HAalIPaBJICHUU IPa/INEHTA.

3. CTpouTh BapuaHThl MaTpULbl 1po0-
HOTO JKcrepuMenTa Tuma 2571, 2572
OTpeNeNaTh KOAPPUIUEHTH! ypaBHe-
HUS 10 U3BECTHOMY aJITOPUTMY: @i =
(Zxiyi)/n, ao = Zyi/n.

4. CTpouTh MaTpHILy MOJHOTO (paKTOp-
HOTO HKcIeprMenTa Tuma 2" —22 u 23;
OTpeneNaTh KOdPOUIUEHTH! ypaBHe-
HIS 110 U3BECTHOMY aJITOPUTMY: @i =
(Zxiyi)/n, ao = Zyi/n.

S. IIpoBOANTE KOPPEKTUPOBKY TOUHOC-
TU YpaBHEHHsI pErPECCUU B TEUEHUU
BPEMEHU [10  MACCUBY Pa3HOCTEH
MeX-1y (paKTUUECKUMH JAHHBIMU
KOHT-POJILHOW BBIOOPKHU 1
[PACUETHBIMM 3HA-YEHUSAMH I10
[PErPECCUOHHOMY ypaBHE-HHIO (Yaxr. —
Vpace.). ECiin cpeaiHee oT-KiI0HeHHe
MEHee CTaTUCTHYECKOTO Ma-pameTpa -
CTaHJAPTHOTO OTKJIOHEHUS S, TO
ypaBHEHHME IPU3HAETCS aIeKBaT-HbIM.
B npoTHBHOM cily4ae IpOBOIUT-CS
KOPPEKTUPOBKA YpPaBHEHMSI ITyTEM
M3MEHEHMsI 3HaYEeHUs €ro CBOOOHOTO
ueHa: do1 = Ao -/+ X(Ygaxr. — Ypaca)/N,
riae N — 00beM KOHTPOJBHON BEIOOPKH,
3HAK -/+ MOKa3bIBET, YTO, €CIIU CPel-
Hee OTKJIOHEHUs Ayj UMeeT 3Hak +/-,
TO KOPPEKTUPOBKA 3HAUEHU do OyneT
COOTBETCTBEHHO -/+Ayi.

6. PaccuntbiBaTh KOAQPUIIUEHTHI per-
[PECCHOHHOTO ypaBHEHHMs (110 BBIOOpKE,
[pe/JI0’KEHHOH MpernoaBareneM) noc-
1€ MpOBEAECHNS KOPPEIALMOHHOTO
AHaJIN3a, OTCEUBAHUS HE3HAYMMBIX

(hakTODOB M onneeenns CBI3N 3aBN-

0) Ilopsanoxk mnpoBegeHMs NPOMEKYTOYHOH aTTeCTALMH,
OLICHUBAHUS:

NMOKa3aTeJld W KPUTepPHHU



[Ipomexyrounass arrecrauus IO AWCHUIUIMHE BKIKOYAET TEOPETUYECKHUE BOIIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS OOYYAIOUIMMHUCS 3HAHHUMA, M MIPAKTUYECKHUE 3aaHus,
BBISBJISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHH U BIIQJICHUH, IPOBOJAUTCS B POpME IK3ameHa.

DK3aMeH N0 JaHHOW JUCUUIUIMHE TPOBOJUTCS B YCTHOH (hopMe 1Mo 3K3aMEeHAITMOHHBIM
ouseram, KaXIbI U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OJTHO MPAKTUIECKOE
3a/laHue.

Iloka3zarenan n KPUTECPHUHU ONCHUBAHUSA IK3aMeEHa:

— Ha OLEHKY «OTJIHYHO» (5 OamnoB) — oOyyarouiuiicss JE€MOHCTPUPYET BBICOKUH YPOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMATUYECKOE U TIIIyOOKOE 3HaHue
y4eOHOro Marepuana, CBOOOIHO BBINOJIHSET INPAKTUYECKHE 3aJaHUs, CBOOOJHO OIEpUpPYET
3HAHUSIMH, YMEHUSAMHU, IPUMEHSIET UX B CUTYallUsX MOBBIIIEHHOHN CII0KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamra) — oOydyaromIuiics JEMOHCTPUPYET CpPEIHUM YpPOBEHB
CCbOpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁZ OCHOBHBIC 3HaHWA, YMCHUSA OCBOCHEBEI, HO IOITYCKArOTCA
HE3HAYUTCIIBHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUSA TPHU aHAITUTHYCCKHUX OIICpaluiaX, IEPEHOCE
3HAaHUU U yMeHI/IfI Ha HOBLIC, HCCTAHJAPTHBIC CUTYyallUuH.

— Ha OLIEHKY «yI0BJIETBOPUTEJbLHO» (3 Oaina) — oOyyarouiuiicss 1€eMOHCTPUPYET MOPOTOBBIi
YpOBEHH C(HOPMUPOBAHHOCTH KOMIIETEHIIMN: B XOJI¢ KOHTPOJBHBIX MEPOTPUATHI JTOMYCKAIOTCS
OIIMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWHM, yYMCHHH, HABBIKOB, OOydJaromuiics
UCTIBITHIBACT 3HAYMTEIbHBIC 3aTPYIHEHUS MPH ONEPUPOBAHUM 3HAHMSMU U YMEHHSAMH IIPU HX
MepeHoCe Ha HOBBIE CUTYaIHH.

— Ha OIICHKY «HEYA0BJETBOPUTEILHO» (2 Oamia) — oOyJaromuics TeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHyecKoro MaTepuana, JoMyckaeT CylleCTBEHHbIEC OIINOKH, HE MOKET IMOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «Heyd0BJIeTBOPUTEeIbHO» (1 6art) — oOyuaromuiics He MOXKET MM0Ka3aTh 3HAHUS Ha
yYpOBHE BOCIIPOM3BEICHUS U OOBSICHEHUSI HH(POPMAILIMK, HE MOXKET MOKa3aTh UHTEJUIEKTyalbHbIE
HABBIKU PELIEeHUs MPOCTHIX 3a/1a4.
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