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JIuer aktyaau3zanuu padodeii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ooopeHa i peanuzanuu B 2022 - 2023
y4eOHOM rofy Ha 3acenaHud Kadeapsl JINTEHHBIX MPOIECCOB M MaTEpPHATIOBEICHHS

[Iporokom ot 20 . Ne

3aB. kadeapoi H.A. DeOKTHCTOB

PaGouas mporpamma nepecMoTpeHa, oocyxkaeHa u ogqoOpena st peanuzanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl JIMTEHHBIX MPOLIECCOB U MaTEpUAIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eOKTHCTOB

PaGouast mporpamMma nmepecMoTpeHa, 00Cyk/IeHa 1 0100peHa s peanmzaruu B 2024 - 2025
yueOHOM rofy Ha 3acefaHuu Kadeapsl JIMTEHHBIX MIPOIIECCOB  MAaTEpUAIOBEICHUS

IIporokomor 20 . Ne
3aB. kadeapoit H.A. ®eoxTucron

Pabouas mporpamma niepecMoTpeHa, 00CcyxkaeHa u ogodpena st peayms3anuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB M MATEPUAIOBEICHUS

[Iporokonm oT 20 . Ne
3aB. kadenpoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ofo0peHa i peanusanuu B 2026 - 2027
y4eOHOM rofy Ha 3acenaHuu Kaeapsl JINTEHHBIX MPOIECCOB M MaTepPHATIOBEICHHS

[Iporokom ot 20 . Ne

3aB. kadeapoi H.A. DeOKTHCTOB




1 Ilesin ocBOCHMSA AMCHMILINHBI (MOIYJISA)

Llenpto ocBoeHuss Moayisl AUCUHUIUIMHBI «l[lmaHUpoBaHUE AKCHEPUMEHTa» SBISETCS
NOJTrOTOBKa OakanaBpoB 1o HampasieHuto 22.03.02 «Mertamnyprus» ¥ NpouiIo MOoAroTOBKH
«O0paboTKka METa/UIOB MaBJIICHHEM» - 3a09HOM (opMbl OOydeHHs K MpodecCHOHATHHOM
NeSITeIbHOCTH B COOTBETCTBMH ¢  TpeOoBaHusiMu DenepanbHoro ['ocynapcTBEHHOTO
00pa30BaTesIbHOTO CTaHAAPTA.

3amauell M3yuyeHHs] TUCHMIUIMHBI SBISETCS IMOATOTOBKA CTYIEHTOB K TBOPYECKOMY
MPUMEHEHUIO MOJTyYEeHHBIX 3HAHUH MPU CO3/ITaHUU HOBBIX M COBEPILIEHCTBOBAHUIO IEHCTBYIOIINX
TEXHOJIOTHYECKUX MPOLIECCOB, POPMUPOBAHUIO Y CTYJACHTOB CUCTEMBI 3HAHUH 10 TUIAHUPOBAHMIO
SKCTIEPUMEHTOB BO BceX cdepax yueOHON W MPOM3BOIACTBEHHOHN NEATEIBHOCTH. JTa 3aaava
peraeTcs cleayouMu criocodamu:

- J1aTh TIOHATHA 00 OLIEHKE HKCIIEPUMEHTAIbHBIX JaHHBIX, TeHEPAIbHON COBOKYITHOCTU U
BBIOOPKU U3 HEE CIIyYaHbBIX BEJIMYUH;

- copmupoBaTh y CTyIEHTa MpPEACTaBICHHUS O KOPPENISALMOHHOM U PErpecCHOHHOM
aHAIM3aX, METOAWKE OIEHKH W OTCEHMBAHUHM Pa3IUYHBIX (AKTOPOB BBIOOPOK CITyYalHBIX
BEJIMYUH;

- HAy4YuTh OOYy4YarolMXcs METOAaM IUIAHMPOBAHHOTO OKCIEPUMEHTAa M TOUCKa
ONTHUMAJIbHBIX 3HaAUE€HUH (PYHKIINK OTKIIMKA B OIPEEIICHHOM 00JaCcTH CyIIECTBOBaHUS (haKTOPOB
TEXHOJIOTMYECKOI0 MPOIIeCcCca;

- IPUMEHATHh METOJbl MJIAHUPOBAHHOTO SKCIIEPUMEHTA IJI1 OOJIETYEHHS PACUETOB MpU
NPUMEHEHUH JPOOHOT0 (PaKTOPHOTO HIKCIIEPUMEHTA.

2 MecTO0 AMCUMILIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTeJIbHOM NPOrpaMMBbl

JucuumiinHa IlnanupoBaHue SKCIIEpUMEHTa BXOAUT B 00s3aTENbyl0 4acTh y4eOHOTO
1u1aHa 00pa30BaTENIbHON IPOrPaMMBI.

Jns  u3ydeHus  AMCUMIUIMHBL ~ HEOOXOAMMbI  3HaHHWS  (YMEHHMs,  BJIaJCHU),
c(OpPMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHUS AUCLUIUINH/ IPAKTUK:

Maremartnka

dusuka

AHanu3 4nucioBoi HH(pOpMAIIH

3HaHus (YMEHMs, BIaJEHUs), NOIYUYEHHbIE NIPU U3YUYEHUU AAHHOW TUCLMIUIMHBEI OyIyT
HEOOXOIUMBI [T U3YUYCHUS TUCIUILIINH/TIPAKTHK:

MeTob! ONITUMH3AIMH POLIECCOB 00PAOOTKU METAIIIOB JaBICHUEM

IToaroToBka k caaue u caaya rocy JapCTBEHHOTO HK3aMeHa

3 KomnereHuunu o0y4arouierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHUS

AMCUUIJIMHBI (MOYJIf) U IVIAHUPYeEMbIe Pe3yJibTaThl 00y4YeHu sl

B pesynbrare ocBoeHus aucuMiiiuHbl (Moayns) «llnaHupoBaHMe 3KCIEpPUMEHTa»
oOyJaromuiics TomKeH 00Ja1aTh CIEAYIOIUMU KOMITETECHITUSIMHU:

Kox nunaukaropa WNuaukaTop 1OCTHKEHUS! KOMITETEHITUI

OIIK-4 CmocobeH mNpOBOAUTH H3MEPEHHS M HaOmoAeHUss B cdepe npodecCHoHATbHON
JIeSITeIIbHOCTH, 00pa0aThIBaTh U MPEJCTABIISTh DKCIICPUMECHTAIBHBIC JIAHHBIC

OIIK-4.1 BriOupaer u npuMeHseT METOBI U CPEeNICTBA U3MEPEHUS Ul ONpeeTICHHS
CBOMCTB MaTEpHAJIOB ¥ U3JIEINI U3 HUX
OIIK-4.2 ITpoBOAMT SKCIIEPUMEHTAIBHBIE HCCIENOBAHUSA U HCIIOIb3YET OCHOBHBIE

IIPUCMBI 06pa6OTKI/I 1 NPpCACTAaBJICHUA ITOJTYUYCHHBIX JAaHHBIX




4. CtpykTypa, 00bEM H coaep/KaHue IUCHHUIIIMHBI (MOLYJIs1)
OO0mas TpyI0EMKOCTh JUCITUIUIMHBI COCTABISIET 3 3a4eTHBIX enuHull 108 akaa. 4acoB, B TOM
JHCIIC:
— KOHTaKTHas paboTa — 8,7 akaj. 4acosB:
— ayIUTOpHAas — 8 aKaJl. 4acoB;
— BHeayautopHas — 0,7 akaj. 4acos;
— caMocCTosTenbHast pabota — 95,4 aka. 4acos;
— B (hopme nmpakTHIecKoi moaAroToBKy — ) akaj. Jac;

— MOJATOTOBKA K 3auéTy — 3,9 akas. yac
dopma aTTecTaluu - 3a4eT

AynutopHas 3 s
KOHTaKTHas paboTa E = ®opma TeKyLero
=
B aKaJl. yacax o Bu KOHTPOJIS
Pasznen/ Tema < (B aKan. =acax) £ n . p Kon
> 3 ©| caMocTosATENbHON | YCIIeBaeMOCTH U
MUCLUATIINHBI N4 = . | komnereHIun
Q0 & paboThI IIPOMEKYTOYHOMN
na6. | mpakr. | 8 8
Tlek. - | TPAKT. | =g aTTecTanuu
3aH. | 3aH. | QO &
1.
1.1 Beenenue. Cenenus u3
TEOPHUH  BEPOSITHOCTH U
MaTeMaTH4YeCKOM
CTaTHCTHKK  (TeHepaibHas
COBOKYITHOCT, BBIOOpKa IIpopaboTka
CITy4alHbIX BEJINYHH, Teopernyeckoro |Tekymuii KOHTPOIBL
XapaKTEPUCTUKH BBIOOPKH). (JIeKIMOHHOTO) yCIeBaeMOCTH. OIK-4.1
Ilonarue 0 BHJIAX 0,5 0,5 11 MaTepuana. IIpoBenenue OIK 4' 2’
TUTAHUPOBAHUS Nzyuenne pacueTHbIX padoT ¢ ’
MaTeMaTHYECKOTO u JIONIOJTHUTENBHOTO | mpuMmeHeHueM T1K.
(usnveckoro Marepuaa.
9KCIIEPUMEHTOB, MPUHIIUIIAX
TEOMETPHYECKOTO u
(uzuueckoro 01001
00BEKTOB YIPaBICHUSI.
1.2 CraTucTiuueckue
METOIBl B YIPABIECHUU IIpopabotka
Ka4eCTBOM nponykimu.| 4 TEOPETHYECKOTO
Texymuit KOHTPOJIb (JIeKIMOHHOTO)
TIPOIYKIUH. TpuHIMTIB Marepuana.
BBIOOpa  KOHTPOJIUPYEMBIX N3zyuenue
rmapamMeTpoB M UX YPOBHS B JIOTIOJTHUTEIIEHOTO
CTa-HAapTax Ha Mmarepuana. N
Tekyuuii KOHTPOJIb
METaJLTypPruIecKyIo IIpopaboTka
yCIIeBaeMOCTH.
MPOAYKIHIO. METOIMYECKUX OIIK-4.1,
0,5 0,5 11 o [IpoBenenue
Craructudeckoe yKa3aHui K OIIK-4.2
pacueTHBIX padoT ¢
000CHOBaHHE o0bema MPaKTUIECKUM
npumeHenueM 11K,
BBIOODKH TIPH KOHTPOJIE Y 3aHATHSIM,
MOCTABIIUKA u COCTaBJICHHE KOHC
notpedutens. KoHTponbHbIe -MeKTa,
KapTel.  OO-mast  cxema IIOJTOTOBKA
yIpaBICHUS OTBETOB IO
TEXHOJIOTHYECKUM KOHTPOJIbHBIM
O0BEKTOM C aJalTHBHBIM BOIIPOCAM.
610KOM




1.3 XapakTepucTuku BUIOB

IKCIIEPUMEHTOB
(TeopeTuyeckuid  MOIXOJ, IIpopaboTka
MaTeMaTHIeCcKoe TEOPETHYECKOTO
CHUMYJIMPOBaHUE  YCIOBHMH (JIeKIMOHHOTO)
JKCIIEPUMEHTA, (DU3HUECKUI Marepuana.
9KCIIEPUMEHT), yCIIOBUS Wzyuenue
o-100us bum3ngyeckoro JIOTIOJTHUTEIIEHOTO
00beKTa ¥ MaTepuaabHOU Mmarepuana. .
Texymuii KOHTPOJIb
xonuu. Beibop HaubGonee IIpopabotka
. yCIIeBa€MOCTH.
3¢ deKTUBHOI CXEMBI METOAMYECKHUX OIIK-4.1,
0,5 0,5 11 o [IpoBenenune
JKCIEPUMEHTA. yYKa3zaHHH K OIIK-4.2
pacdeTHbIX paboT ¢
CocraBnenue IUIaHa MPAKTHIECKUM
npumenenueM I1K.
IIPOBEJECHUS 3aHITHSIM,
9KC-TICPUMEHTOB Pa3HBIX COCTaBJICHHE KOH-
YpOBHEH (OIBITHBIH, CIIEKTa,
nabopaTopHbIi, MOJITOTOBKA
MOy IPOMBIIUICHHBIH, OTBETOB I10
MPOMBIIITIEHHBIH, KOHTPOJIbHBIM
U3TOTOBIICHUE BOIIPOCAM.
OIIBITHO-IIPOMBIIITIEHHOH
apTHU
IIpopabotka
TEOPETHYECKOTO
(JIEKLIMOHHOTO)
Marepuana.
1.4 BBenenne B METOIUKY p
N3zyuenue
IUTaHUPOBAHUS
JIOTIOJTHUTEIIEHOTO
JKCIEPUMEHTA (oburue
Mmarepuana. N
MOHSATHS, TIPUHIMIIBI). BUbl TpopaGorka Texymuii KOHTPOIb
[apaMeTpoB ONTHMHU3ALUHU CIIEBAaCMOCTH.
O626H.l€:Hblﬁ napameTp 0,5 0,5 |184 [ MeroaMaccKux yH OBECHIUEC OIIK-4.1,
P p ’ ’ ’ yYKa3zaHHH K P OIIK-4.2
ONITHMH3ALINH, byHKIHSA pacdeTHbIX paboT ¢
MPAKTHIECKUM
JKEJIATEIbHOCTH. Br16op npumenenueM I1K.
. 3aHITHSIM,
THITa MaTeMaTHYeCKOH
. . COCTaBJICHHE KOHC
MOJMHOMMAIBHON WM UHOM
-MeKTa,
MOJICTIH.
IIOJTOTOBKA
OTBETOB I10
KOHTPOJIbHBIM
BOIIPOCAM
. . IIpopaboTka
1.5 Tlomueii W nOpOOHBIN pop
- TEOPETHYECKOTO
(haKTOpHBI  JKCIIEPUMEHT.
(JIeKIMOHHOT0)
IpaBuna MIOCTPOSHHUS
Mmarepuana.
IUIAaHOB — JPOOHBIX PEIIMK.
N3zyuenne
Pucku mpu WMCHoNb30BaHUH
JIOTIOJTHUTEIIEHOTO
IJIaHOB c JPOOHBIMU
Marepuana. .
pelulnKaMu — BIUSHUE Ha Texymuii KOHTPOIJIb
IIpopaboTka
TOYHOCTb IPOTHO3HPOBAHUS yCIIeBa€MOCTHU.
(yHKIMK  OTKIHKA. THIBI 0,5 0,5 11 MCTOLMHCCKHX IIpoBeneune OIK-4.1,
Y : 2 2 yKazanmii K P OITK-4.2
IUIAHOB ~ JKCHEpPUMEHTa — pacdeTHbIX paboT ¢
MPAKTHIECKUM
IBY- W Tpex (HaKTopHbIC npumeHenueM 11K,
3aHATHSIM,
wianel tuna N = mn (N —
COCTaBJICHHE KOHC
HEOOXOAUMOE  KOJIMYECTBO
-TIeKTa,
OIBITOB, M — KOJHYECTBO
> HOATOTOBKA
ypOBHEMH BapbUPOBAHHUS
N OTBETOB I10
CiydaiiHbIX (aKToOpoB, n —
KOHTPOJIbHBIM

KOJIUYECTBO (haKTOPOB)

BOIIpOCaM




IIpopabotka

1.6 Koadpdunuenr
TEOPETHYECKOTO
KOHKOpJAIUH
(JIeKIMOHHOT0)
(ko3¢ dunmeHt  cornacus)
. Mmarepuana.
IpU  OKCHEPTHOH  OLIEHKE
N3zyuenne
BIMsSHHUA ~ (AKTOpOB  Ha
JIOTIOJTHUTEIIEHOTO
(hyHKIHI0 OTKJTHKA
Mmarepuana. N
(mapaMeTp  ONTHUMH3ALUH). MonaboTka Texymuii KOHTPOJIb
OcHoBHBIE CBOIICTBa pop yCIEeBaeMOCTH.
MaTpHIBl  MaTeMaTHYCCKH 0,5 0,5 11 METO/[HECCKHIX IIpoBencuue OIIK-4.1,
p ? ’ yKa3aHui K P OIIK-4.2
IUIAHAPYEMOT O pacdeTHBIX paboT ¢
MPaKTUUYCKUM
SKCIIEpUMEHTA npumeHenueMm [1K.
3aHATHSIM,
(OpPTOTrOHANBHOCTH,
COCTaBJICHHE KOHC
poTOTabEeNbHOCTS,
-TIeKTa,
CHMMETPUYHOCTb,
MOJrOTOBKA
HOpPMHPOBKa
. OTBETOB I10
9KCIIe-pPUMEHTAIBEHOM
KOHTPOJIBHBIM
MAaTpHUILBL).
BOIIPOCaM
TIpopaboTka
TEOPEeTUYECKOrO
(JIeKOHHOTO)
Mmarepuana.
1.7 Meroguka  pacuera P
N3yuenne
k03 umeHToB
JIOIIOJIHUTENILHOTO
SMIMPHYECKOTO YpaBHEHHS
M0 JaHHBIM TIPOBEACHHOTO Marepraia. Texkymuii KOHTPOIB
IJTAHUPYEMOTO Ipopaotia (}:/neBaeMocm
Py METOJIMYECKUX y ’ OIIK-4.1,
JKCIIEPUMEHTA. Cas13p 0,5 0,5 11 o [IpoBenenune
yYKa3aHu# K OIIK-4.2
s dexTa (hakropa c pacueTHhIX padoT ¢
MPaKTUYECKUM
KO3 puneHTaMu npumMeHenueM [1K.
3aHATHUSM,
YPaBHEHHS. Kpurepun
COCTaBJICHHE KOHC
ONITHMAIIBHOCTH IUTaHOB
-TIeKTa,
9KCIIEPUMEHTA.
IIOJITOTOBKA
OTBETOB 110
KOHTPOJIbHBIM
BOIIPOCAM
IIpopaboTka
TEOPETUYECKOTO
(IEKIIMOHHOTO)
MaTepuana.
1.8 BBenenue B perienue mo Nzyuenne
TIOUCKY ONTUMAIILHOTO JIOTIOJTHUTEIBHOTO
9KCTPEMAIBHOTO  3HAYEHUS Mmarepuana. N
Texymumii KOHTPOJIb
rnapameTpa ONTHUMH3ALUU B IIpopaboTka
yCIIeBa€MOCTH.
obnacTu ompeaeneHus METOIUIECKUX OIIK-4.1,
0,5 0,5 11 o [IpoBenenune
(hyHKIMN IBYX 31 yKa3zaHHH K OIIK-4.2
pacdeTHbIX paboT ¢
MHOTO-(aKTOPHBIX MPAKTHIECKUM
o npumeHenueM [1K.
ypaBHEHHH (METOIl KPYTOIrO 3aHATHSIM,
BOCXOJK/Ie-HUS COCTaBJICHHE KOHC
Bboxca-Yuncona u ap.) -TIeKTa,
MIOJTOTOBKA
OTBETOB MO
KOHTPOJIBHBIM
BOIIPOCaM
HWroro no pazgery 4 4 95,4
Hroro 3a cemectp 4 4 95,4 3auéT
Hroro no aucrurinHe 4 4 95,4 3a4eT




5 O0pa3oBaTe/IbHbIC TEXHOJIOTHH

B mpomecce npenonaBanus — auciuiuiiHbl - «[lmaHuMpoBaHME — AKCIEPUMEHTa»
MPUMEHSIOTCS TPAAULIMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexnu MPOXOAT KaK B TPAIUIIMOHHON (hopMme, Tak U B opMe JIEKIUH-KOHCYIbTAalNH,
r7ie TEOPETHUECKUI MaTepral 3apaHee BbIJAETCS CTYJIEHTaM JJII CAMOCTOSITEIbBHOIO U3YUYEHUs,
JUIsL TIOATOTOBKHM BOIPOCOB JIEKTOPY, TakKMM oOOpa3oM, JIEKIHs MPOXOJUT MO THUILY
BOIIPOCHI-OTBETHI-AUCKYyCCUA. JIEKIMM YHUTAIOTCS C HUCIOJb30BAHUEM MYJIbTUMEAUINHOTO
000pyA0BaHus, IPE3EHTALMOHHBIX MATEPHAJIOB.

JlekMOHHBIN MaTepuan 3aKpervisieTcs B XOAE€ NPAKTUYECKUX 3aHIATHM, Ha KOTOPBIX
BBITMIOJIHAIOTCS. TPYIIIOBBIE WJIM WHAMBUAyalbHbIE 3aJaHud IO mpolaeHHoW Teme. I[lpu
MPOBEJCHUH MPAKTUYECKUX 3aHATHI MCHOIB3YETCS METOJA KOHTEKCTHOTO OOyuYeHHSs, KOTOPHIH
MO3BOJIIET YCBOUTH MaTepuajl MyTEM BBISBICHMS CBA3EH MEXy KOHKPETHBIM 3HAHHUEM U €r0
MPUMEHEHUEM.

[Ipy BBIMIOJIHEHNWU NPAKTHUUECKUX 3aHATUN HCIOIb3YETCS] TEXHOJIOTUS KOJIJIEKTUBHOTO
B3aMMOJICHCTBHSI. 3aHATHUS MIPOBOASTCS B BHUJIE 00CYXIIEHUS MOTYYEHHOTO 3aJaHUs, TPU STOM
CTYJEHThl pabOTalOT COBMECTHO C TOCJIEAYIOUIMM TpPYHIOBBIM aHAJIU30M IOJTYYEHHBIX
pe3yIbTaTOB.

B yueOHOM mporiecce HCTONMB3YIOTCS aKTUBHBIE U HHTEPAKTUBHBIE (DOPMBI TIPOBEICHHS
3aHATUNA (KOMIBIOTEPHBIE CHUMYJALNUU, pa300p KOHKPETHBIX CHUTYyallUid) B COYETAaHUU C
BHEAyIUTOPHON pabOTON ¢ 1eNnbi0 OPMUPOBAHUSA U PA3BUTHs MPO(ECCHOHATBLHBIX HAaBBIKOB
o0ydaromuxcs.

CamocrosTenbHas paboTa CTYACHTOB CTUMYJHPYET CTYACHTOB K HWHIUBUIYAIbHOU
npopaboTKe TeM B IpOIecce HaMKMCcaHus pedepaToB, BHIMOTHEHUS UHIUBUIYaTbHBIX 3aJaHHH, B
IPOLECCE MOATOTOBKU K KOHTPOJIbHBIM paboTaM U UTOTOBOI aTTECTALINU.

6 YueOHO-MeTONMYECKOE 0O0ecTedeHue CaMOCTOSITeIbHOM padoThI 00y4arOIIUXCs
[IpexcraBineHo B MPUIIOKEHHH 1.

7 OueHO4YHbIE CPeCTBA ISl IPOBeIeHHUs IPOMEKYTOYHOM aTTeCTAMHU
[IpencraBieHb! B IPUIIOKEHUN 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE O0ecneYeHHne JUCITUIIMHBI (MO1YJIs1)

a) OcHOBHas JIMTEpaTYypa:

1. Menpanuenko, A.C. AHanu3 JaHHBIX B MaTepHaioBeieHHH : yuebHnoe mocodue / A.C.
Menpanuenko. — MockBa : MUCHUC, [6. r.]. — Yacte 1 — 2013. — 72 ¢. — ISBN
978-5-87623-666-1. — TekcT: anekTpoHHbIH // JIaHb : ANEKTPOHHO-OMOIMOTEYHAs] CUCTeMA. —
URL: https://e.lanbook.com/book/117168. (mata oOpamenus: 22.09.2020)— Pexwum moctymna:
JUTS aBTOPU3. TTOJT30BATEIICH.

2. Augapees, C. M. MonenupoBanue 00bEKTOB U CUCTEM yIIPaBIICHUS : yueOHOE mocooue
/ C.M. AngpeeB ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 anextpos. ont. nuck (CD-ROM). -
3aru. ¢ Tutyn. 9kpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true (nata oOpamenus: 04.10.2019). -
Makpoo6bekT. - Tekct : anexkTpoHHbIA. - ISBN 978-5-9967-1028-7. - CBenenusi JOCTYITHBI
taxxke Ha CD-ROM.

0) lonoJiHUTEIbHASA JINTEPATypa:



1. Menpanuenko, A.C. AHanu3 JaHHBIX B MaTepUaoBeIeHUH : yaeOHoe mocooue / A.C.
Menbanuenko. — MockBa : MUCHUC, [6. r.]. — Yacte 1 — 2013. — 72 c¢. — ISBN
978-5-87623-666-1. — TekcT: 37eKTpOHHEBIH // JIaHb : JJIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/117168 (nata obpamenus: 22.09.2020)— Pexum qoctyna: 1is
aBTOPU3. ITOJIB30BATEIIEH.

2. Crenanos, [1.E. IlnanupoBanue skcriepuMeHTa : yuebHo-mMetoauueckoe nocoodue / I1.E.
CrenanoB. — MockBa : MUCHUC, 2017. — 22 c. — Teker : snekrponnsid // Jlawp :
3JeKTpoHHO-O0ubmmoreynas cucrtema. — URL: https://e.lanbook.com/book/108113 — Pexum
JOCTYTIA: [T aBTOPU3. TTOJIb30BATEIEH.

B) MeTonnyeckue yKazaHus:

1. Craructrueckue MeToabl 00pabOTKH M aHaIM3a YHCIOBOM MHPOPMALIUU, KOHTPOJIS U
ynpasieHus: kauectBoMm npokara/M.M. Pymsuues, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
Uepkacos, A.B. JlorunoB. — Yae6HOe mocobue. — Marautoropck: M31-Bo MarHuToropck. roc.
TexH. yH-Ta uM. [.11. HocoBa, 2014. 257 c.

2. MonoukoBa O.C. BapuwanTel 3amaHuii 1O aHaTU3y YHCIOBOH HHGMOpMAIMH IS
OakanaBpoB. — Meroauueckue ykaszaHus. - Marauroropck: M31-Bo MarHuToropck. roc. TeXH.
yH-Ta uM. [".1. Hocoga, 2017. 15 c.

r) [Iporpammuoe o6ecneuenue u UaTepHer-pecypcebi:

IIporpammHoe o6ecneyenne

HaunmenoBanue .
1o Ne torosopa Cpok neiicTBuS TULEH3UU
MS Ofﬁce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
STATISTICA B.6 [K-139-08 o1 22.12.2008 0ECCPOUHO
Deform3D Nel73 01 20.12.2007 0eCcCpPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMAIMOHHbIE CIPABOYHbIE CHCTEMBbI
Ha3BaHue kypca Ccblika

DOnekTpoHHas 0a3a MEPUOAUYECKUX W3IaHUN
East View Information Services, OO0 «MMBUC»
HanmnonanpHas
uHpopmanmonHo-ananutruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuili MHAEKC HAYYHOI'O IHWTHUPOBAHUS
ITouckoas cucrema Akanemust Google (Google
Scholar)
Nudopmanmonnas cucrema - EnwHOE OKHO
J0CTyNa K HHPOPMAIIMOHHBIM pecypcaM
@denepanbHOe TrOCyIapcTBEHHOE — OOHKETHOE
yUpexKICHUC «DenepanbHbINA uncturyT|URL: http://www]1 fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTH
Poccuiickass T'ocynapctBenHass  OuOaHOTEKa.
Karasoru
OnexkTpoHHbIe pecypcbl 6nOanoTek MI'TY um.
I'.1. HocoBa

9 MaTepuajbHO-TEXHHUYECKOEe o0ecnedyeHne JMCIUIIINHBI (MOILYJIs)

https://dlib.eastview.com/

URL: https://scholar.google.ru/

URL.: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp

MaTepI/IaJ'II)HO-TCXHI/I‘IGCKOG obecrecucHHe JUCHUIIIMHBI BKJIIFOYACT:



MaTepI/IaJ'II)HO-TeXHI/I‘IGCKOG obecrecucHHe JUCHUIIIMHBI BKJIIFOYACT:

1. YuyeOHnas aytutopus Uit IPOBEIEHHS 3aHATHI JIEKIIMOHHOTO THIIA OCHAIIICHA!

- TeXHWYECKHUMH CPEICTBAMH OOyUYEHUS, CIYXAIIUMH JUIS TPEICTaBICHUS y4eOHOH
uHpOpMaLuu OOJIBIION ayAUTOPUHM: MYJIbTUMEIUHHBIMU CpEICTBA XpAaHEHUs, INepetadyn Hu
npeJcTaBlIeHNs yueOHOM nH(pOpMalLnu;

- CTIeLMAIN3UPOBAHHON MEOEIBIO.

2. Y4eOHas ay TUTOPHS TSI IPOBEICHHSI PAKTUICCKUX 3aHATHIA OCHAIIICHA:

- TEXHUYECKHMMM CpEICTBAMM OOyUEHUs, CIyXallUMH JUIsl NpeiCTaBIeHUs y4eOHOH
uHPOpMaIUU OOJBIION ayAUTOPUH: MYJIBTUMEIUHHBIMU CPEICTBA XPAaHEHUS, Iepenadd |
npezcTaBieHus yueOHoi nHpopMaluu;

- CHeIMAIM3UPOBAHHON MeOEbIO.

3. YuebHas ayuTOpus Ui TPYMIIOBBIX U MHIMBUAYAIbHBIX KOHCYJbTAllUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHOM aTTECTAllMU OCHAIIICHA!

- KOMIIbIOTEpHOM TexHUKOH ¢ makeTroM MS Office, ¢ monkmoueHuem k cetu «MHTEpHET»
¥ C JIOCTYTIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENbHYIO CPETy YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

4. TToMemeHUE I CAMOCTOSTEILHOM padOThI OCHAIIEHO:

- KOMIIbIOTEpHOM TexHUKOH ¢ makeTroM MS Office, ¢ monkmoueHuem k cet «MHTEpHET»
¥ C JIOCTYTIOM B BJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIbHYIO CPE/Ty YHUBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOEIBIO.

5. Tlomemenune pansi XpaHeHHS W MPOQPMIAKTUYECKOTO OOCTYXHBaHUS Y4eOHOTO
000py/10BaHHUs OCHAILIEHO:

- CHEMAIM3UPOBAHHON MeOEbIO: CTeNTaXKaMHU JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMHU JJIsl pEMOHTa y4eOHOTro 000py10BaHMS;

- mkadamu It XpaHeHus y4eOHO-METOMYECKON IOKYMEHTAIUN U MaTepHAIIOB.



o0yuawuuxcs

6 Y4eOHO-METOAMIECKOE

o0ecmeueHne

CaMOCTOATEJIbHOM

padoThI

OuenoyHble cpedcmea Ol Npo8eOeHUsl MeKyuie20 KOHMPOIA 8 8ude  ayoumopHou

KoHmpoavHou pabomul (AKP)

Hepeqenb mem 0715l HOO2OMOBKU K CeEMURAPCKUM 3AHAMUAM .

HcxonHble naHHbIE Ui IMPOBENEHHUS MPAKTUUYECKUX 3aHATUN IMpeacTaBieHbl B 16
BapHUaHTax CIy4yailHbIX BEIOOPOK (00beM BBIOOPKU — n = 59), OZMH U3 KOTOPBIX MPUBEIECHA HUXKE.

% C
2,49
2,15
2,01
2,62
2,54
2,11

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

4,9
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

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

N

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

1,66
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

Kun

5,01
7,76
6,06
11
8,5
10,42
11,96
6,35
5,13
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
5,51
11,34
9,57
9,22
10,19
10,16
7,2
9,21
8,15
7,9
10
7,02
11,33
6,79

16,58
9,22
17,97

16,17
4,66
5,9
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 1,26 60,02 11,69 9,92

2,2 16,21 3,07 2,57 1,64 62,35 11,1 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 59,39 737 10,42
2,56 15,85 3,87 1,36 1,3 59,55 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 1,58 60,13 10,45 17,72
2,06 15,72 5,72 1,09 1,9 62,42 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 14,91
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 62,55 11,44 2,91
2,27 15,81 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. [Ipaktrdeckast nepBuyHasi 00paboTKa BEIOOPKH CITydaifHON BEIIMYHHEI

Beruncnuth ¢ mpuMeHEHHeM TmporpammHoro mpoaykta Exel cratmctuueckue
XapaKTepUCTHKN (MHHUMAJIbHbIC, MaKCHMaJbHbIe, pa3Max 3HAYCHWH, CpeIHHE 3HAYCHUS,
CpeIHEKBaIpaTHUECKOE OTKJIOHEHHEe-CTAaHIaPTHOE OTKJIOHEHHEe, KO3()PUIMEeHT BapHaluu,
MeJuaHa, MOJIa) pacYeTHOU BBHIOOPKHU. TO €CTh BBIUUCIUTH MO HE3aBUCUMBIM (Xi) U 3aBUCHMBIM
(Yi) cimy4aifHbIM BeTMYMHAM CIEAYIONINE XapaKTEPUCTUKH:

- MUHUMAJIbHBIE 3HAUCHUSI CTyYalHbIX BeTUIUH - (Xi, Yi)min;

- MaKCHUMaJlbHbIE 3HAUCHUS CIIyYaHBIX BETUYHH - (Xi, Yi)max;

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

- cpennee 3HaueHUE (Xicp, Yiep) = X(Xicp, Yicp)/n, TI€ N — 00HEM BBIOOPKU;

- CpeIHEKBAJPaTUYECKOe OTKIOHEHHE=CTaHIApPTHOE OTKJIOHeHHe Sxi = [X (Xi —
ch)2/n]°’5; Syi = [Z (Yl - ch)z/n]o’s;

- KodppummeHT Bapuanuu, % — Vxi = (Sxi/Xepi) 100 % 1 Vyi = (Syi/Yepi) 100%;

- MeauaHa BeIOOpkH (med) — cpenIuHHOE 3HAYEHHE CIyYaliHON BETMYHUHBI MEXIY
MUHHMaJIbHBIM U MakcUMaNbHBIM ee 3HaueHusIMU — med (Xi, Yi) = [(Xi, Yi)max - (Xi, Yi)min]/2;
MeraHa B OOJBIIMCTBE CIy4YaeB HE COBIAIACT CO CPEAHUM 3HAUCHUEM BBIOOPKH;

- Moza BeIOOpKH (mod) — HamboJiee YacTO BCTpEYArolieecs 3HAYCHHE CITyYalHON
BEJIMUMHBI (OTPEeNAeTCs aHAIU30M CIIyYaifHON BBRIOOPKH UJIH 110 TUCTOTPaAMME).

[TocTpouTh rUCTOrpaMMBbI CITyYalHBIX BEIUYUH (Tpaduueckoe pacipeneicHme
CIIy4aiiHOM BEJIMYUHBI) U CPABHUTH UX C TEOPETUUECKUMHU paclpeaeIeHUSIMU.

Jns  KoHKpeTHOW ciydaifHoW BenmuuuHbl (Xi, Yi) ee pacmpeleineHue B BBIOOpPKe
OINpeeNsaeTcss MOCTPOEHUEM THUCTOIPaMMBbl. AJITOPUTM 3TOTO IOCTPOEHUS 3aKiIldaeTrcs B
CIEYIOILEM:

- Ha OCH OpJUHAT OTKJIAJIBIBACTCS YACTOTA (Ni) MIU YaCTOCTh (Ni/N) — KOJTUYECTBO 3HAYCHHIA
CIIy4yallHON BEJIMUMHBI, TMOMAJAIONIMX B OIpPEACIICHHBIH MHTEpBAJ 3HAYCHMM, Ha OCH alIuce
OTKJIa/IIBACTCSI HECKOJIbKO MHTEPBAJIOB BHYTPH pa3maxa CIy4dyalHON BEJIMYMHBI, YUCIO 3THX



MHTEPBAJIOB OIPEEINISETCS CTATUCTUYECKH, B OOJBIIMHCTBE CIy4aeB 3TO YHCIO coctaBiser 10
UHTEPBAJIOB;

- TIPH 3TOM MIPOBEPOYHBIMH KPUTCPUSIMHU MPABUIHHOCTH ITOCTPOCHHSI THCTOTPAMMBI SIBJISICTSI
BBITIOJTHEHMSI YCIOBUN Xni = n win X(ni/n) = 1.

AKP 2. KoppenaunoHHbIi aHAINU3 BHIOOPKU

PacunrtaTh mpu momomu mporpammoro npoaykra Exel (Haxats Ha knaBuiny fx, BRIOpaTh B
HNO3ULIUU «CTATUCTHKa» (YHKLHUIO «KOppem», yKa3aTb KOOPIMHATHI COOTBETCTBYIOIIMX Map
CIIy9aifHBIX BEJIMYHH, MOJYYUTHh 3HAUYEHUS MApHBIX KOd(P(PHUIMEHTOB KOPPENALNHU) TOMapHBIC
K03(pPULIMEHTHI KOPPETALMU MEXTY HE3aBUCMBIMU CIIyYalHBIMHM BETMUYUHAMH — Ixixi+] W MEXIY
3aBUcUMBbIMU (Yi) ¥ He3aBUCUMBIMHU (Xi) MEPEMEHHBIMU -lyixi; ONPEACTUTh WX 3HAYUMOCTD
IyTeM CpaBHEHHUS C TAOJMYHBIMH, KPUTUUECKMMHU 3HAYEHUSAMH KO3 PUIIMEHTa KOPPEILUY.

Hwxe npeacrasiena Tabnuia ¢ KpUTHIECKUMHU 3HAUYCHIMH KO3 QHUIIMEHTa KOPPEISIIIH B
3aBUCHUMOCTH OT 00beMa BBIOOPKH (N) U YPOBHA 3HAUUMOCTH (01); 0. = 1 — p, T€ p — BEPOSATHOCTD
COOBITHSI.

Kputnyeckue 3HaueHus: ko3 uiimenTa Koppessiuu

O06beM BBIOOPKH, YpoBeHb 3HAUNMOCTH, 0,
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! hopMyisl 1715 pacuera nonapHoro Ko3dduimenra Koppensum:

- Ixixitl = 2(Xi— Xiep)( Xi+1 — X(i+1)ep)XiXi+1/NSxiSX i+1

~Tyixi = 2(Xi— Xiep)( Yi— Yep) YiXi/ nSxiSyi.

3HaUUMOCTh ~ KOX(QHIMEHTA TapHOH KOPPENIALUH  ONPEACIIACTCS  CpPaBHEHHEM
dakTHueckoro 3HaueHHs KOd(p(UIMEHTAa KOpPPEeNsSUH ¢ TaOJUYHOM 3HAYCHHEM: eCld
(daxTryeckoe 3HaUeHHE OOJIbIIE TAOINYHOTO, TO CYIIECTBYET MEXIy HEH3BECTHBIMH 3HAUMMast
CTaTUCTHYECKAs CBSI3b, B IPOTHBHOM CIIy4dae TaKOBasl CBS3b OTCYTCTBYET.



AKP 3. Ortceuts He3HaumMble (aKTOp aHaIM3UpyeMoil BbIOOpkH. OmpenenuTsb
CTaTUCTHUYECKU 3HAYUMBIE CBSI3U MEX/1y 3aBUCHUMBIMHM U HE3aBHCUMBIMU NEPEMEHHBIMM U BHUA
PErpecCMOHHOM 3aBUCUMOCTH, @ TAK)KE MEX1y HE3aBUCUMBIMH I1€PEMEHHBIMU.

B niepByto ouepeb CTPOUTCS KOPPEALMOHHAS MaTpULla — CHMMETPHYHAsi OTHOCUTENIBHO
IMaroHaay (QHAJOTMYHO TaOJMIle CHOPTUBHOTO COPEBHOBATEIBHOTO KOMAHIHOTO WU
JMYHOCTHOT'O YeMIIHOHATa) — o0pa3el] IPUBOAUTCS] HUXKE.

Xi Xo X3 X4 Xs Y1 Y2 Y; Y4

Xl 1 I'x1,x2 Tx1,x3 I'x1,x4 I'x1,x5 ryl X1 Iy2x1 ry3,xl I'y4,x1
X2 1 I'x2x3 I'x2,x4 Ix2,x5 Ty1x2 I'y2.x2 Ty3x2 Ty4x2
X3 1 Ix3,x4 I'x3,x5 Ty1,x3 Ty2,x3 Ty3,x3 Tyax3
X4 1 T'xd x5 Tyl x4 Ty2x4 y3x4 Ty4.x4
Xs 1 Tyl x5 Ty2x5 Y35 TY4x5
Y1 1 Tyly2 Tyly3 Tyly4
Y2 1 y2y3 Ty2.y4
Y3 1 Ty3,y4
Y4 1

3arem 3HaueHUS K03()PHUIIMETOB MAPHBIX KOPPEISALUNA OTMEYAIOTCS 3HAKOM (), €CITH ATOT
K02 PUITUEHT KOPPEISIIIUU CTATUCTHYECKH 3a9UM, ¥ 3HAKOM (-), €clTi KOd(PUIUESHT KOPPEIAUN
He3HayuM. /{71 oTcenBaHMs HE3aBUCUMBIX MEPEMEHHBIX (X-0B) MPOBOIUTCS (OJUH U3 METOJIOB)
clenyromas nporenypa: u3 oOueil KoppensiuoHOW MaTpHUIlbl BBIAENAETCS y4acTOK ¢ Xi U B
sTYEHKaxX MPOCTABIIICTCS COOTBETCTBEHHO (+) witu (-).

X1 . X3 X4 Xs Kon-Bo
3HAYMMBIX
KOppesLuit
Xi |1 | | - + ; 2-1-0
M (B | . f + 2
X3 | - - 1 i - 1-0
X4 | + - i 1 [ 3
Xs | - | - + 1 2-1-0

Taxum oOpa3omM, mocie AByX urrepanuit octanuch 3 X-a - X1, X3, 1 Xs.

Jlnist BBIOOpA 3HAUYMMBIX 3aBUCUMOCTEH (110 KOAPPHUIHUEHTY KOPPEIALNN) MEXIY Y-MU U
X-MH, 94TOOBI TOCTPOUTH PETPECCHOHHBIC YPaBHEHHS CBS3M, HEOOXOAMMO MPOAHAIN3UPOBATH
ellle OJJHY YaCTh KOPPEISIIMOHHON MaTPHULIBL:

Y, Y> Y3 Y4 3HaYMMEBIE
Koppensiuuu X; ¢
Yi
Xy Iyl xi/+ Tyoxi/- Ty3x1/+ Tydx1/- XicYiaY3
X I'xlx2/- Ix1x2/- I'x1x2/- I'x1x2/- X2 —Her
Koppesiuui ¢ Yi
X3 Ixlx3/- Ix1,3/- Ix1.3/- Ix13/+ X3cY4
X4 Ixlx4/ T Ix1xa/+ Ixixda/t I'x1,x4/- XsC Y1, Y, Y3
Xs rxl,xS/' rxl,xS/' rxl,xS/' I‘xl,x5/+ Xs5CYs
3raq. koppen. Yic Xi | YicXy, | YacXs | YzeXi | YacXs,
X4 X4 Xs

Ha ocHoBaHMM 3HAYMMBIX KO3 (HUIIMEHTOB KOPPEIAIUHA MEXKIY Yiu Xi OTPEIEAETCS, 9TO
HEO0O0XO0IUMO TIOYYUTh PETPECCHOHHBIC YPAaBHEHUS CIEAYIONIMX BUOB U C YUYETOM OTCEHUBAHUS
X-0B:

Yi= aptaiX;+asXy

Ya2=ao + asXy,

Y3 =ao+ ai X+ asXy;

Ys=ap+ a3X3+ asXs;

AKP 4. IIpu nomouy npuMeHEeHNs. PErPECCHOHHOT0O aHAIN3a PACCUUTATh KOAPPUIIUEHTHI
PErpecCUHOHHOrO ypaBHEHMUS.



B AKP 3 omnpeneneHsl BuAbl PETPECCHOHBIX 3aBUCUMOCTEH, KOTOpBIE HEOOXOIUMO
HOJYYUTh JJIi OLEHHBAHHUS, NMPOTHO3a M YNPABICHHUS TEXHOJOTMUECKUMHM Ipoueccamu. Jns
pacueta KO3((UIIMEHTOB YPaBHEHUH a0, ai MPUMEHSETCS PACYCTHBIM METOJ HAMMEHBIINX
kBagpatoB (MHK) c wucnomp3oBanumeM uCXOqHOW BBIOOpKM ciydaiiHbiX BenuduH. MHK
IpEIoaraeT MOMCK 3KCTPEMAaJbHOrO0 (MUHUMAJIBHOIO) 3HA4YE€HUA (PyHKIHMOHATIA CyMMBbI
Pa3HOCTH B KBaJpaTe MEXAy (PaKkTUUECKUMH U paCUETHBIMU 3a4E€HUAMH (DYHKIIMH OTKIIMKA!

F = X(Ypaxr. — Ypace.)> — min (0). B ypaBHeHHE MOACTABJIAIOTCS HOCTPOUHO (PaKTHUECKHE
3HAUEHUS Ydaxr. U Ypacu. B BUJE ypaBHEHUs, noisydeHHoro B AKP 3. Jlns pemeHns yka3aHHOTO
(dyHKIHOHAIa HEOOXOIUMO MOTyYUTh CHCTEMY YPABHEHHUH B YACTHBIX IPOM3BOIHBIX U KaXI0€ U3
ypaBHEHHH NPUPABHATH K Hyr0. Takum oOpa3oM, MOJydaTcsi 3HaYeHHsT CBOOOIHOrO dYijieHa
ypaBHEHHsT a0 U KOA()(UIIMEHTH TPU HE3aBUCHMBIX TEPEMEHHBIX ai = axi. Il OmepaTuBHOTO
pemenuss MHK npumensiercst mporpammuoe ooecnieuenue Exel (fx — nuneiin). B monmporpamme
«JIMHENH» YKa3bIBAIOTCSI KOOPAMHATHI Yi U Xi, 3aTeM Habuparorcs nosuuuu « MICTUHA» u 3atem
Shift+Ctrl+Enter. B npensaputensHo BbIACICHHOE T0JI€ MPOTPAMMHO ITOMELIAIOTCS pe3yJIbTaThl
pacueTa — KO3 PHUIMEHTHI a0, ai = axi (IepBasi CTPOKa - COOTBETCTBEHHO YHTATh CIpaBa HAJIEBO),
koo unuent aerepmunanuu R? (3-1 crpoka, 1-it cronber) 1 kKodpPUIHEHT MHOKECTBEHHbII
koppensiuu R = (R?)*°, kpurepuii ®umepa F (4-as crpoka, 1-piii cronber). Kpome Toro,
OTpeNeNsIIOT 3HAYMMOCTh K03((UIMEHTOB mpH (akTopax (Xi) — pacUUTHIBACTCS KPHUTEPHS
CreromeHTa t = ai/Sxi, Tie ai — kodpdurment npu i-om (akTope - Xi, Sxi — CTaHIAPTHOE
(cpenHEeKBaJpaTHUECKOE) OTKJIOHEHHE Xi. PaccumrtanHble 3HaueHus R, F, t cpaBHuMBawT c
COOTBETCTBYIOIIMMH TaOIMYHBIMU (KpPUTHYECKUMH) 3HAUCHUSAMU. B ciydae, ecnu pacueTHbie
3Ha4YeHus1 Oouiblie TaOIMYHBIX, TO JAETAECTCS BBIBOJ O CTATUCTMUYECKOW OJIM30CTH K JIMHEHHOM
3aBHCHUMOCTH, aJICKBATHOCTH YPAaBHEHUS peaIbHBIM JTaHHBIM MCXOIHOH BHIOOpKE M 3HAYMMOCTH
K03(ppULIMEeHTOB perpeccuu cooTBeTcTBeHHO. s ycioBuit Hacrosmux AKP crnpasennmuBo —
o0beM BBIOOpKM Nn=59, kommdecTBO (akTopoB - Xi = 1-5. Torma TabmudHbBIe (KPUTHUECKHUE)
3HAUEHHsI ONPEJEISIOTCS CIENYIOIMM 00pa3oM. Rrasn. = Rip. — cM. cTatucTudeckyro tabnuiy B
AKP Ne 2 — mpu n = 59 u ypoBHe 3HauumMoctd o = 0,2 - Rrasn. = Rxp. = 0,21; Fraon. = Fixp. — B
cratucTuyeckoil Tabmuue Frasn ompenensercs B siueiike Ha IMEpPECEUYEHUU MEPBOM KOJOHKU
(cronmbua) 3HaueHUl oObeMa BBIOOPKM M TEPBOM TOPU3OHTAIN (CTPOYKH) 3HAYCHHH CTEHICHU
CBO0OIBI (CTETICHb CBOOO/IBI OTIPELISIETCS] Pa3HULICH MEXKTy 00bEMOM BBIOOPKH M KOJIMYECTBOM
(baxTOpOB Xi, CTeNeHb cBOOOAbI paBHa B HameM ciaydae 59 — (1-5) = 58 — 54) - Fraon. = 1,49;  traon.
= txp. B COOTBETCTBEHHON CTAaTUCTUYCCKON TAOJIMIIE OTpEACNsIieTCsl B sSUeHKe Ha MEPECCUCHHH
NepBOil KOJOHKU (cTOyIOIA) 3HAYeHWH oO0beMa BBIOOPKM U TEPBOW TOPU3OHTANIU (CTPOUKH)
3HAYCHUH P - BEPOATHOCTHU obecrieueHus, mpuauMaeM o = 0,90, BeIOUpaeM tragn. = txp. = 1,67.

AKP 5. [IpoBecTn KOPpEKTUPOBKY TOUHOCTH YPABHEHHUS PETPECCUM B TEUEHUH BPEMEHH.

Cornacuo TpeboBanusim OCT 14-34-90 «CraTHCTUYECKUH NPUEMOYHBIH KOHTPOIb
KayecTBa METAJUIONPOAYKIUU MO KOPPEISAIMOHHOM CBSI3M MEXAY MapaMmeTpamMu» BO3MOXKHO
UCIIOJB30BAaHUE  PErpPECCHOHHBIX  3aBUCHMOCTEM  IapaMeTpoB  KauecTBa  (BpEMEHHOE
COTPOTUBIICHUS Pa3pbIBY, OTHOCUTENIBHOE CY>KEHHE U T.IN.) OT (aKTOPOB (XMMHYECKHH COCTaB
CTall, TEXHOJIOTHYECKUE TMapaMeTpbl TIpolecca) s TMPOTHO3MPOBAHUS CBOWCTB 0e3
OCYUIECTBIICHUSI pa3pyLIAIONIUX HCHbITaHUH. J[Js MpOBEpKM TOYHOCTH MOJAETH MpPH ITOM
HaOHWpaeTcss KOHTPOJBHBIA MAaCCHB JIaHHBIX, COCTOSAIIUX U3 PE3yJbTaTOB pa3pyLIAOIINX
WCIIBITAHUH OJTHOM JECATON IUIaBOK/MapTHil Takoi mpoaykiuu. [Ipu Habope He meHee 50 mIaBok
WIM OJUH pa3 B KBapTald MPOBOJIUTCS IMPOBEPKAa TOYHOCTH NPUMEHSEMON MaTeMaTHU4eCKOu
perpeccun. MeTonuka MPOBEPKU 3aKIIIOYaeTcsl B cienyromeM. Habupaercs maccuB pa3HOCTEH
MEXIy (PaKTHUECKMMH JaHHBIMH KOHTPOJBHOW BBIOOPDKM M PACUETHBIMUA 3HAYCHUSIMH TIO
PErPECCUOHHOMY YPaBHEHMIO (Ygakr. — Ypacu.), PACUMUTBIBAETCS CpEJHEE 3HAYEHUE ATHUX
OTKJIOHEHHM M CpaBHUBAETCS CO CTAaTUCTUYECKUM KpUTEpPUEM (CTaHAAPTHBIM OTKJIOHEHHUEM
napaMmeTpa KauecTBa - Syi). Eciu cpenHee OTKIIOHEHHE MEHEE CTaTUCTUYECKOro mapaMerpa, To
ypaBHEHUE MPU3HAETCS AJCKBATHBIM PEaIbHBIM YCIOBUSIM. B MpPOTUBHOM cllydae MPOBOAUTCS
KOPPEKTUPOBKA YpaBHEHUS MyTEM HM3MEHEHMsI 3HAUEHHS €ro CBOOOJHOrO 4ieHa: aor = ao -/+



2(Yoaxr. — Ypacu.)/n, TIE N — 00BEM KOHTPOIHHON BRIOOPKH, 3HAK -/+ TTOKA3bIBET, YTO, €CIIU CPETHEE
OTKJIOHEHHS Ayi UMEET 3HaK +/- , TO KOPPEKTUPOBKA 3HAUEHUS a0 OyJIET COOTBETCTBEHHO -/+AYyi.

AKP 6. TTocTpouTh MaTpuIly HOTHOTO (haKTOPHOTO SKCIepUMeHTa Turna 2" —22 u 23,

B ocHOBaHMM CTENEHHOM 3aBUCHUMOCTM IPEACTaBICHO KOJUYECTBO  ypOBHEH
BapbUpoBaHus (akTopoB. MiMeercs 1Ba BapuaHTa ypoBHEH: 2 - MUHMMaIbHOE U MAaKCUMAJIbHOE
3HaueHus U 3 — MUHUMAaJIbHOE, MaKCUMAJIbHOE U CpellHee 3HadeHusl (akTopoB. B mokaszateine
CTETIEHHOW 3aBUCHMOCTH NPEACTaBICHO KoiIM4yecTBO (pakTopoB. [Ipu cocTaBlIeHMH MaTpPHULIBI
IUTAHUPOBAHHUS HKCIEPUMEHTa HEOOXOIMMO YUYUTHIBATH YETHIPE CBOWCTBA CYIIECTBOBAHUS
ypOBHEH  (hAaKTOPOB: CHUMMETPUYHOCTb, OPTOTOHAJIBHOCTb, POTATA0EIBHOCTh, YCJIOBHUE
HOPMHUPOBKH.

Onpenenutb KOAPPHUIUEHTH YpaBHEHUS 0 U3BECTHOMY QJITOPUTMY: ai = (ZXiyi)/n, ao =
Yyi/n.

AKP 7. ITocTpouTh Bce BO3MOKHBIE BapHaHTBl MATPHIIBI IPOOHOTO SKCIIEPHMEHTA THIIA
231,252, Onpenenuts k03P GUIMEHTH YPaBHEHHUS 110 H3BECTHOMY aJITOPUTMY: ai = (XXiyi)/n, ao =
Yyi/n.

AKP 8. Pacumrtatp kodpuIHMEHT KOHKOpAamuu (KOd(PGUIMEHT corjacus) Tpu
9KCHEPTHON OLIEHKE BIMSIHUA (DAKTOPOB HAa (PYHKIMIO OTKIMKA (MapaMeTp ONTUMHU3ALUH) IO
crenytomeit 3aBucumoct: W = 12S/[m?(n’-n)], rme S — cymMma KBajpaToOB OTKJIOHEHHH OT
CPEIHET0 3HAYEHUS OLEHKHU 3KCIEPTOB, M — YUCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Haiitu »skcTpeManbHOE 3Hau€HHE [apaMerpa ONTHMH3ALUMU B 00JacTH
ornpeneneHusi QYHKIMA JBYX U MHOTO(MAKTOPHBIX YPAaBHEHUH (METOJ KPYTOTO BOCXOXKICHHS
Bokca-Yuicona) ¢ mpUMEHEHMEM HWTTEPAllMOHHOIO IOLIAroBOro MeETOJa B HalpaBlICHUU
rpagueHTa.

Memoouueckue pexomenoayuu 0Jis1 LOO20MOSKU K CEMUHAPY -  NPAKMUYECKUM 3AHAMUIM

CemuHap - BHUJ TPYNMOBBIX 3aHATHH IO KaKOW-TMOO Hay4dHOW, y4eOHOHW W HIpyrou
npobjeMaTuke, akKTUBHOE OOCYX/IEHHE YYaCTHHKAMHU 3apaHee IMOJTrOTOBJICHHBIX COOOILEHHIA,
nokianoB W T.1. C TEMaTUKOW CEMHUHAPOB CTYJCHTBHl 3HAKOMSATCA 3apaHee. AJITOPUTM
MOJIrO-TOBKM K CEMHUHApy CIEAYIOMIUA: BHIOpaB TeMy, CTYACHT COCTAaBIIET CBOM IUIaH-rpaduk
MOJI-TOTOBKH K ceMUHapy. J{is mpuoOpeTeHrs MUpOKOro BUAEHUS MPOOIeMbl CTYIEHT CTapaeTcs
OCMBICTIUTB €€ B 00111eM 00beMe; TO3HAKOMUTECS ¢ TEMOH 10 6a30BOMY Y4eOHOMY ITOCOOMIO MITH
JIpyroil OCHOBHOM PEKOMEHAYEMOW JIUTepaType; BBISIBUTH OCHOBHBIE HJEH, PACKPBIBAIOIINE
JaHHYI0 Tpo0JeMy; CBEpUTb HX OIpPEICICHUs] CO CIPABOYHUKAMH, SHIMKIONEIUCH;
MOJI-TOTOBUTH ITUIAH-KOHCIEKT PACKPBITUS JAaHHOW MpOOJEeMbl; BBISIBUTH HESICHBIE BOIPOCHI U
10J10-0paTh OMOJHUTENBHYIO TUTEPATyPy AJIS UX OCBEIIEHHS; COCTABUTH TE3UCHI BHICTYIIIICHUS
Ha OTJEJIbHBIX JIMCTaX JJISl MOCIEAYIOIEro BHECEHUS JONOJHEHUI U MOATOTOBUTH JOKIIAJ WU
pe-dbepar st cooOmieHuss Ha CEMHHApe; NPOAHAIM3MPOBATH COOpAHHBIM MaTepuan s
JIOTIOJTHU-TEJIBHOM HH(OPMALIUHY 110 TEMaM CEMHUHApPa; FOTOBSICH K BBICTYIJICHHIO HA CEMUHApE, 10
BO3MOXXHOCTH TPOKOHCYJIbTUPOBATbCS C IPENOJaBaTelieM; OTHOCUTbCA K COOpaHHOMY
MaTepuaiy, Kak K HCTOUHHUKY OyIyIInuX UCCIeI0BaHUM.

CeMuHapcKue 3aHATUS PACIIUPSIOT M 3aKPEIUBIIOT 3HAHUS, 3aJ0KEHHBIE B TEOPHUHU
npenMera. Ha HuX BBIHOCATCS BOIPOCH, OCOOCHHO HEOOXOIWMMBbIE MJii TNPAKTUKH, WU
poOJIeMHbIE BOTIPOCHI, KOTOPbIE BO3MOKHO PEIINTh TOJIBKO B Ipolecce coTpyanndectsa. Cpeau
00s3aTeNbHBIX TPeOOBaHUM K CEMHHAPY - MIPEIBAPUTEILHOE 03HAKOMJICHHE ¢ TEMOI1, BOITpOocaMu
U JIMTEPATypPOU 10 JAHHOU TEME.

CoBpeMeHHas MpakTHKa MpeJiaraeT MUPOKUH KPyT TUIIOB CEMUHAPCKUX 3aHATUNA. Cpenau
HUX 0c000€ MECTO 3aHUMAeT CEMHHAP-TUCKYCCHSs, TJe B AMAJIOre XOPOIIO yCBAaHBAETCS HOBAS
nHdOpMaIs, BUIHBI YOSKICHUS CTYJICHTa; 00CYKIAI0TCS TMPOTUBOPEYUHsI (SIBHBIC M CKPBITHIC) U
HEJIOCTaTKU; sl 00CyKIeHus OepyTcsi KOHKPETHBIE aKTyaJbHbIE BOMPOCHI, C KOTOPBIMHU CTY-



JNEHTHl TPEABAPUTENBHO O3HAKOMJIEHBI. Takke B CEMHMHap BKIIOYAIOTCS BOIPOCHI JJif
MHTEJUICKTYyaJIbHOM pPa3sMHUHKM (MHOTJA 3TO JUCKYCCHOHHAs CTaTbs, MO KOTOPOW CTaBsTCA
po0OJIeMHbIE BOMPOCHI); JUCKYCCHSI MOKET Pa3BEpPThIBATHCS 3a0UYHO KAaK KPYTrOBOHMl ceMUHap.
Jlasiee mMoABOIATCA MTOTH IHUCKYCCHH, 3aCIyLIMBAIOTCA M 3alUINAIOTCS NPOCKTHBIE 3aIaHMs.
[Tocne sToro mpoxoauTt "MO3roBoi mTYpM" MO HEPEUICHHBIM MPOOJIEMaM JTMCKYCCHH, a TaKXKe
BBISBJISIOTCSL TPUKJIAIHBIE aCIEKThl, KOTOPBIE MOKHO PEKOMEHIOBATh Ul BKJIIOYEHUS B
KypCOBBIE W TUILUIOMHBIE paOOTHl MM B anpoOanuio Ha mpakThke. Ha ceccum mpemomaBatens
000011aeT pe3ybTaThl MPOJEIaHHON CTYA€HTOM PaOOTHI.

CeMUHapBI-IUCKYCCUU TIPOBOJATCS C LEJbI0 BBIABICHUS MHEHHUS CTYJEHTOB IO
aKTyaJIbHBIM BOIIPOCAaM M3y4aeMOr0 IpeaMeTa.

CemuHap-ucciIeIOBaHNE —TPEIoJaraeT TNpeABapUTEIbHYI0 paboTy - HamucaHue
pedepara, 10oK1aga 10 UTOTAM OMNBITHOM pabOTHl. Y4acTHe B HEM - 3TO, IPEXkJe BCEro, AUajIor
CTyJIeHTa ¢ INpenojaBaTeneM. Pe3ynbraTel 00CYKIAlOTCS Ha CEMHHApPE C HAIJISIAHBIM [MOKa30M
UCCIIEI0BAaTEILCKOTO0 MaTepuana (cxembl, TaOiuibl, rpaduky, AMArHOCTUYECKHUE METOJUKH).
YactuuHo MaTepuan MoxeT ObITh BKItoueH B BKP. IIpu nonroroske k ceMuHapy-uccie0BaHUIO
CTYACHT H3y4YaeT pe3ysbTaTbl TEOPETUYECKUX HCCIEeI0BaHMM, cocTaBiseT OuOianorpaduio mo
TeMe, YUUTCS MUCaTh 0030pbI IO TEXHUYECKON 3a/1aue-npooieme.

[TpoOnemHBII ceMUHAp TOTOBUTCS IMpENojaBaTelieM JIOCTaTOYHO OCHOBATENBHO:
no0uparoTcs NpoOIeMHbIE U KOHTPOJIBHO-IIPOBEPOYHbIE BOMPOCHL. Takoil ceMHHap BO3MOXKEH
TOJIBKO IOCJIE IPOXO0XKACHUA TeMbI. K HEMY CTYI€HTBI TOTOBATCS 10 JINTEPATYPHBIM HCTOUHUKAM:
MOHOTpaduu, CIPaBOYHUKH, CIOBAPH, KypHaIbl. K mpobieMHOMY ceMHHApy MpOCMaTpUBACTCS
JUTEpaTypa B paMKax pa3IUYHBIX UCCIIEAOBATENBCKUX IIKOI (HampuMmep "TpaauiroHHbIe U He-
TpaAUIIMOHHBIC TTOAXOABI K mpobiieme").

HauOonpmyto 3(@eKTuBHOCTh NPUHOCAT CEMUHApbl, MPOBOAMMBIE B (opme
KOJUIEKTUBHOM I103HABATEIbHOW JESTENIbHOCTH, HMEIOIIEH ONpesesieHHble OCOOEHHOCTH, a
UMEHHO:

- pas3jereHHe CTYACHTOB Ha TPYIIBl MO UX JKEJaHWIO (C 00s3aTeIbHBIM y4acTHEM
CTYJ€HTa C yCTONYMBBIM HHTEPECOM K IaHHOMY NIPEIMETY);

- MOCTAHOBKA OOUIMX IIeJIeH 1 3a1a4 JUIs TPYTIIbI;

- paboTra B TIOCIENOBATENBHOCTH - WHAMBHUIyajbHAs, NapHas (4ame BCEro
nepeKpecT-Hbli onpoc), paboTa B IpymIe, KOJUIEKTUBHAS;

- 00s13aTeNbHOE MIPEIBAPUTEIIEHOE OTPAHNYEHUE 110 BPEMEHH Ka)KI0ro 3Tana 3aHATui;

- DKCHEPTHBIN aHAJIHN3 C pacyeToM KO3 UIIMEHTa KOHKOPIAINH;

- OLIEHKa pabOThI IPYMIIbI IPENOIaBaATENIEM;

- IPOBEJICHUE CAMOOLICHKH.

Ipumepuoiil nepeuenvb mem pedhepamos 8 suode uHOUBUOYaIbHbix domawinux 3aoay (HU/[3)

1. OcHOBHbIE MOHATHA M3 TEOPUU BEPOATHOCTH M MAaTEMaTHYECKOW CTaTHCTUKU
(reHepanbHasi COBOKYIHOCTb, BEIOOpKA CITy4alHBIX BEJIMYUH, XapaKTEPUCTUKN BEIOOPKH).
2. IlonsTHe O BUAAaX IJIAHUPOBAHUS MAaTEMaTHUYECKOrO M (PU3NYECKOIO 3KCIIEPHUMEHTOB,
NPUHIUIIAX TEOMETPUIECKOTO B (PU3HIECKOT0 TOJ00HSI 0O BEKTOB yIIPaBICHUSI.
3. Tekyuuii KOHTPOJIb MPOAYKIIUH.
4. IlpuHuunel BbIOOpa KOHTPOJUPYEMBIX MapaMETPOB M UX YPOBHS B CTaHAapTax Ha
METAJUTyprUYeCKyI0 MPOAYKIHIO.
5. Craructuueckoe 00OOCHOBaHHE OOBEMa BBHIOOPKH IPH KOHTPOJIE Yy TOCTAaBIIMKA M
noTpeouTens.
6. KoHTposbHbBIE KapThI.
7. O0mias cxema ynpaBJIeHUS TEXHOJIOTHYECKUM 00BEKTOM C aJIallTUBHBIM OJIOKOM
8. Teopernuecknii mOAX0J, MaTeMaTUYECKOE CUMYJIUPOBAHUE YCIOBHM IKCIIEPUMEHTA,
(bU3H-YeCKUil DKCTIEPUMEHT.
9. YcnoBus nogodust pusnueckoro 00beKTa U MaTepHaIbHON KOMUH.
10. Bo160op Haunbosee 3pPpeKTUBHON CXEMBI SKCIIEPUMEHTA.



11. CocraBieHue IlaHa IPOBEJIEHUS SKCIEPUMEHTOB pa3HBIX YPOBHEH (OIBITHBIM,
71a00paTOPHBI, MOJTYTTPOMBILIICHHBIH, MIPOMBIIIJICHHBIH, U3rOTOBJICHUE
OTIBITHO-TTPOMBIIINIEHHOH TTapTHN).

12. Buapl napaMeTpoB ONTHUMHU3ALUHU, 000OIIEHHBIN MapaMeTp ONTUMH3ALNHY, QyHKIH
JKEJIaTeIbHOCTH.

13. BriOop THMa MaTeMaTU4eCKOW MOJTMHOMHAIEHOM UM MHON MOJIEIH.

14. IIpaBuiia MOCTPOEHUS TIAHOB — JPOOHBIX PEIUIUK.

15. Pucku npu UCNosib30BaHUH IUIAHOB C APOOHBIMU PEITUKAMH — BIUSHUE HA TOYHOCTh
POTHO3MPOBAHUS ()YHKIIMU OTKIIHKA.

16. Tunsl NIaHOB 3KCIIEPUMEHTa — IBY- U Tpex (hakropHble mianbl Tuna N = m" (N —
HEOOXOJMMOE KOJIMYECTBO OIBITOB, M — KOJUYECTBO YpPOBHEH BApbUPOBAHUS CIyYalHBIX
¢bakTopoB, n — KOIUYECTBO (AKTOPOB).

17. Koadpdurmuent korkopaanuu (Ko3(GUIMEHT COTIACHS) MPH SKCIIEPTHOU OICHKE
BIUSHUS (PaKTOPOB Ha (PYHKIMIO OTKIUKA (TTapaMeTp ONTHUMH3AIIHIH).

18. OcHOBHBIE CBOWCTBa MaTpUIbl MaTEMAaTHUYECKU IUIAHUPYEMOTO HKCIEPUMEHTa
(OpPTOrOHaIBHOCTh, POTOTAOEIBHOCTh, CUMMETPHUYHOCTh, HOPMHUPOBKA 3KCIIEPUMEHTATIbHON
MaTpPHIIbI).

19. Meromuka pacdyera KO3(p(HHUIMEHTOB SMIUPUYECKOIO YpaBHEHHS IO JaHHBIM
IIPOBEJCHHOIO IUIAHUPYEMOI'0 SKCIIEPUMEHTA.

20. CBsa3b 3 dexTa pakropa ¢ KOAPPUIUEHTAMU yPaBHEHHUS.

21. Kputepuu onTuManbHOCTH IJIAHOB 3KCIIEPUMEHTA.

22. BBeleHuMe B pellIeHHE [0 IOUCKY ONTHUMAJIbHOIO AKCTPEMAJIbHOTO 3HAYCHMS
napaMerpa ONTHMMM3alMM B oO0JacTu ompeaeneHuss (QYHKUMH JABYX M MHOTO(QaKTOPHBIX
ypaBHEHHI (METO KpyTOro BocxoxaeHus bokca-Yuicona u ap.).



[Tpunoxxenue 2
7 OueHo4YHbIe CpeACTBA IJIsl MPOBeAeHUS IPOMEKYTOUHON aTTeCTAlluM

a) [lnannpyemble pe3y1bTaThl 00y4eHHs] M OLlEHOYHbIE CPeACTBA 1JIsl IPOBedeHHSA
NMPOMEKYTOYHOM aTTeCTALNM:

CTpyKTypHBII

SIICMCHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OreHOoYHBIE CPEJCTBA

OIIK-4 - CnocobeH mpoBOAUTH W3MEpeHHMs W HabmoneHus B cdepe mpodeccuoHaIbHON
ACATCIIbHOCTH, O6p3_63.TI>IBaTB " OpCACTaBIIATh SKCIICPUMCHTAJIbHBIC TAHHLIC

OIIK-4.1 Br16upaeT u npuMeHsieT METOAbI U
CpeACTBa U3MEPEHUs ISl OIpeiesie-HUs

CBOWCTB MaT€pHUAJIOB U U3JIETUNA U3 HUX
Teopernueckue Borpockr (M3 Ne 1, 2)

1. CBeneHUs U3 TEOPUH BEPOSITHOCTH U
MaTeMaTHIECKOH CTaTHCTHKY (TeHe-pabHas
COBOKYITHOCTB, BEIOOpKA CITy4alHBIX BEIUYUH,
XapaKTePUCTUKH BEIOOPKH).

2. Bupl miaHUpOBaHUsT MaTeMaTHYEC-KOT0 U
(bH3U9IECKOro SKCIIEPUMEHTOB, IPUHIUIIBI
reOMETPUYIECKOro U (pr3n-uyecKoro noxo0us
0OBEKTOB yHpaBiie-HUSL.

3. Tlopsimok MpoBeAEeHNUSI TEKYIIET0 KOHTPOIIS
[TPOIYKIHH.

4. IIpuHINIEI BEIOOpA KOHTPOIHUPYE-MbBIX
mapaMeTpoB M MX YPOBHS B CTaH-IapTax Ha
METaJTypruuecKyo Mpo-TyKIHIO.

5. Cratuctudeckoe 000CHOBaHHE 00b-eMa BEIOOPKU
[TpU KOHTPOJIE Y MOCTAB-IHKA U HOTPEOUTEIS.

6. MeTop!I TOCTPOCHUSI KOHTPOIBHBIX KapT.

7. OO01Iyr0 cXeMy yIpaBJICHUS TEXHO-JIOTHIECKIM
(00BEKTOM C aTalTUBHBIM OJIOKOM.

8. Teopernueckuil moaxo, MaTeMaTH-4E€CKOE
CHMYJIMPOBaHHE YCIOBHH JKC-TIEPUMEHTA,
(bM3MYeCKHii SKCIIePU-MEHT.

9. VYcimoBusa mnonoOust ¢usuueckoro oObEKTa U
MaTepuanbHON KOMUU.

10. Metozp! BeIOOpa Hanbosee 3¢ HEeKTHBHOM CXEMBI
pbKcriepuMeHTa.

11. YcnoBus cocraBieHus I1aHa IPOBEICHUS
PKCIIEPIMEHTOB Pa3HbIX YPOBHEH (OIBITHBIN,
TaGopaTOPHBIH, TOTyIPOMBIIIICHHBIH,
[TPOMBIIIIIEHHBII, H3TOTOBICHHE
ONIBITHO-NIPOMBITITIEHHON TTAPTHH).




OIIK-4.2

[TpoBOIUT SKCIIEpUMEHTAIHHBIC
HCCJIC-IOBAaHUA U UCIIOJIB3YCT
OCHOBHBIC ITPUEMBI 00PaOOTKH U
MNpCACTABJICHUSA MMOJIYUYCHHBIX JaHHBIX

Pernth 3amady U3 mnpodeccuoHanbHON 001acTH:
(AKP Ne 1-9)

1. IIpoBoANTH KOPPEISILUOHHBIN U PErpeCCHOHHBII
AHAJIM3BI, PACCUUTHI-BATh KO PUIIUCHTHI
perpeccroHHoro ypasHeus merogqom MHK

2. Haxoquth 9KCTpeMaIbHOE 3HAUCHUE

mapaMeTpa ONTHMM3ALMU B OOJACTH ONpEneIeHHS]
(DyHKIMM ¢ NpUMEHe-HHEM  UTTEePaLIOHHOTO|
[10I11ar0BOr0 METO/a B HAIIPABICHUH TPAAUCHTA.

3. CTpouTh BapHaHThl MaTPHLEI APOO-HOTO
brenepumenTa Tuna 23!, 252; onpenenaTs
KOd(pPUITHEHTHI ypaBHE-HUS [0 U3BECTHOMY
IropuTMy: ai = (XXiyi)/n, ao = Zyi/n.

4. CTpOHUTs MaTpHUIly NMOJTHOTO (haKTOp-HOTO
bkcnepumenTa tuna 2" —22 u 23; onpenensts

K03 () ULIMEHTHI ypaBHE-HHUS 110 H3BECTHOMY
QIITOpUTMY: ai = (XXiyi)/n, ao = Zyi/n.

5. IIpoBOANTE KOPPEKTUPOBKY TOYHOC-TH
YPaBHEHUS PETPECCHU B TEUEHHH BPEMEHH T10
MacCHBY Pa3HOCTEH MeX-Iy (PaKTHIECKIMHI
ITaHHBIMH KOHT-POJIBHOI BBIOOPKH U PACUETHBIMH
3HA-YEHUSMHU 110 PETPECCHOHHOMY YpaBHE-HHIO
(Yaxr. — Ypacu.). Eciiit cpennee oT-kiioHeHne MeHee
CTaTHCTUYECKOTO Ia-paMeTpa - CTAHJaPTHOTO
OTKJIOHEHHMS S, TO ypaBHEHUE IIPU3HAETCS
a/eKBaT-HBIM. B MPOTHBHOM Cilyuae MpOBOJUT-CS
[KOpPEKTHPOBKA YPaBHEHHS ITyTeM U3MEHEHHS
BHAYEHUS €ro CBOOOIHOTO WIEHA: 201 = a0 -/+ X(Yeaxr)
- Ypacu.)/n, TI€ N — 00BEM KOHTPOILHOH BBIOOPKH,
3HAK -/+ ITOKA3bIBET, UTO, €CIN CPeJi-Hee OTKIOHEHHS]
Ayi IMeeT 3HaK +/-, TO KOPPEKTHPOBKA 3HAUCHUS a0
OyZeT COOTBETCTBEHHO -/+Ayi.

6. PaccunThIBaTh KOOI OHUIMEHTHI Per-peCCHOHHOTO
ypaBHEHUS (10 BBIOOPKE, MPEIOKEHHON
IpemoaBaTeieM) Moc-ye MPOBEACHUS
KOPPEJISIIMOHHOTO aHAIIN3a, OTCEHMBAHUS
HE3HAYNMBIX (DAKTOPOB M OIPEICNICHUS CBSI3H
3aBU-CHMBIX U HE3aBUCHMBIX IIEPEMEHHBIX.




0) Ilopsanox mnpoBegeHMs NPOMEXKYTOYHOH aTTecTAllMH, IOKa3aTeJld M KpPHUTEpHH
OLICHMBAaHUS:

IIpome:xxyTounasi arrecrauuss mno aucuunanHe «IlimanupoBanme 3KcIepUMEHTA»
MPOBOAMTCA B BUJE 3a4yeTa. 3a4eT MPOCTABISETCS IMOCIE ONEHKU 3HaHHWKM o0ydaromuxcs Mo
pe3yJiibTaTaM 3allUThl BEITIOJHEHHBIX J1a00paTOPHBIX padOT U KOHTPOJIBHBIX padOT, BKIIOYAIOITUX
TEOPETUYECKHE BOMPOCHI U MPAaKTUYECKUE 3aJaHMsl, BBIBISIONINE CTENEHb CPOPMUPOBAHHOCTH
YMEHUU U BIIaJICHUI

IToxa3aTe/n 1 KPpUTEPHHU OLICHUBAHUS 3a4eTa:

Jlis osy4eHus: OLeHKU

— «3a4TeHO» — OOydarolmMiics JOJDKeH II0Ka3aTh 3HAaHUS HE TOJBKO Ha YpOBHE
BOCIIPOU3BEJCHUS U OOBSCHEHUS HH(DOPMALMU, HO M HHTEJUIEKTyaJlbHble HAaBBIKM PELICHUS
npobjeM W 3a/1ad, HaXOXKIACHUS YHUKAIbHBIX OTBETOB K NpoOjeMaM, OLEHKH U BBIHECCHHS
KPUTUYECKHX CYXKIECHUI;

— «He 324TeH0» — 00yJaIOIIMUNCS He MOXKET MoKa3aTh 3HaHUS Ha YPOBHE BOCIPOHU3BEICHUS
U 00bsACHEHU HHPOPMALIUHU, HE MOXKET II0Ka3aTh MHTEIJICKTYaIbHbIE HABBIKH PEILICHHSI TPOCTHIX
3azad.



