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Pabouas nporpamma cocrasiena aa ocaose ®I'OC BO - 6akanaBpuar 110 HalpaBIeHHIO
noaroropku 22.03.02 Meranaypras (npaxas Manooprayxs Poccru ot 02.06.2020 r. Ne 702)
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MHWHHNUCTEPCTBO HAYKU 1 BbICHIEI'O OGPA3OBAHUMA
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Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 22.03.02 Mertamnyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

Pabouass mporpamma paccMoTpeHa W 0a00peHa Ha 3acenaHuu kKadeapwl JIMTEHHBIX
HPOIIECCOB U MAaTEPUAIOBEICHHUS
12.02.2021, npotoxomn Ne 6
3aB. kadenpoit H.A. ®eoktrcToB

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
03.03.2021 r. mpotokoma Ne 4
[Ipencenarens A.C. CaBuHOB

CormacoBaHo:
3aB. kadeapoii ['eonoruu, MapKIen1epcKoro jieja u 000orameHus! MOJIe3HbIX
HUCKOIAEMbIX

N.A. I'pumvn

PaGoyvas mporpamMma cocraBiieHa:
npodeccop kadenpst JITuM, a-p TexH. HAyK A.B. CprukoB

Penensenr:
noueHt kapeapst MuTO/IuM, kaH. TEXH. HAyK M.A. lllekmees




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanmszaiuu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa u omodpeHa s peanmuzanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanun B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl JIUTEHHBIX IPOLECCOB U MaTEPHATIOBEACHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena st peanusanuu B 2026 - 2027
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIECCOB M MaTEPHATIOBEICHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoi H.A. ®eokTucros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Llenpto ocBOCHMS MOAYJNS AUCHMIUIMHBI «llmaHWpoBaHME SKCIIEPUMEHTa» SBISIETCS
NOJAroTOBKa OakanaBpoB 1o HampasieHuio 22.03.02 «Metamtyprusi» U nNpoQHI0 MOATOTOBKH
'mapomeramnyprust OJIaropoAHBIX M PEAKHX METAUIOB» - 3a04HOH (hOpMBI OOy4EeHHS K
npoeCCHOHATBLHON  JIeSTENPHOCTH B COOTBETCTBUM C TpeboBaHusiMu  DenepaabHOro
['ocynapcTBeHHOTO 00pa30BaTENBHOTO CTaHIAPTA.

3amauell W3y4eHHs IUCLUMIUIMHBI SIBISIETCS MOJTOTOBKA CTYAEGHTOB K TBOPYECKOMY
NPUMEHEHHIO TIOTYYSHHBIX 3HaHUH IPH CO3/JTaHUU HOBBIX M COBEPIIEHCTBOBAHUIO JICHCTBYIOIMINX
TEXHOJIOTUYECKUX MPOIECCOB, (OPMHUPOBAHUIO Yy CTYJCHTOB CHCTEMbl 3HAaHUH 1O
IUTAHUPOBAHMIO SKCIIEPUMEHTOB BO BCEX cdepax ydyeOHON U MPOU3BOACTBECHHOW JIESTEIBHOCTH.
Ota 3a/1a4a penraercs cielyoIIMI CII0CO0aMu:

- JIaTh TIOHSTHUS 00 OIIEHKE SKCIEPUMEHTAIbHBIX JIaHHBIX, TeHEPATbHOW COBOKYITHOCTH H
BBIOOPKH M3 HEE CITyYaHbBIX BEJTUYMH;

- copMHUpPOBATH y CTYAEHTA MPEACTABICHUS O KOPPESILIMOHHOM M PErpecCHOHHOM
aHaM3axX, METOJMKE OICHKHM W OTCEMBAaHUHM PA3IUYHBIX (DAaKTOPOB BBIOOPOK CITy4alHBIX
BEJINYHH;

- HAy4YHTh OOYYaIOIMXCS METOJaM IIJJAHWPOBAHHOTO SKCIIEPHUMEHTa U  IIOHCKa
OINTUMAJIbHBIX 3HAYCHUH (DYHKIIUH OTKJIMKA B OIPE/ICIIEHHOI 00JIaCTH CyIIeCTBOBAaHHS (PAKTOPOB
TEXHOJIOTNYECKOTO MPOIIeCcCa;

- MPUMEHATHh METObI TUITAHUPOBAHHOTO SKCHEPUMEHTA Ul OOJETYeHHs pacyeToB IPH
IPUMEHEHHUHU IPOOHOTO (PaKTOPHOTO SIKCIIEPUMEHTA.

2 MecTo qMCUMIIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30oBaTe/bHOI POrpaMMbl

Huctunnuua [lnanupoBaHue SKCHEpUMEHTa BXOAUT B 00s3aTENbYI0 YacTh y4eOHOTO
T1aHa 00pa30BaTeIbLHON MPOTPAMMBL.

Jnst  u3ydeHus  TUCHUUIUIMHBI  HEOOXOMWMBI  3HaHUA  (YMEHUS,  BJIAQJICHHS),
c(hOpMHUPOBAHHBIE B Pe3YyIbTATE U3yUEHUS TUCITUTUINH/ TPAKTUK:

AHanu3 yncioBoi nHpopMaIuu

MopennpoBaHue IpOLECCOB U CXEM

MaremaTuyecKkuii aHaIu3

Nudopmarrka u nHbHOpManOHHBIE TEXHOJIOTUI

Marematuka

3HaHus (YMEHUs, BIAJAEHUS), MOJTYYCHHBIE MPU U3YYCHUU TAHHOW TUCIHUIUIMHBI OyIyT
HEOOXOIUMBI JJISI U3YICHUS TUCIUTUTAH/TIPAKTHK:

MonennpoBaHue MPOLECCOB U 0OBEKTOB B METAJLTYPIUH

[ToaroToBka K mporerype 3aluThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOHN paboThI



3 KomnereHunu o0y4aroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUs

AMCHUIJIMHBI (MOYJISI) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbrare ocBoeHust nucumiuiiHbl (Moayisi) «llnmaHupoBaHHe SKCIIEPUMEHTA
oOyJaromuiicst 1oJKeH 001a1aTh CIEAYIOUUMU KOMITETEHITUSIMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

OIIK-4 CnocobGeH npoBOAWTH HM3MEpeHHs M HaOmoneHuss B chepe mnpodeccHoHaNbHOMI
JIeATeIbHOCTH, 00padaThIBaTh M MPEJICTABISATH SKCIEPUMEHTAIBHBIC TAHHBIC

OIlK-4.1 BribupaeT v npuMeHsieT METO/IbI U CPEICTBA U3MEPEHUS ISl OMpeesICHuUs
CBOMCTB MaTEpHUAJIOB U U3JICITUN U3 HUX
OIIK-4.2 [IpoBoAUT 3KCHEpUMEHTANIbHBIE HMCCIEAOBAHUS W HCIOJB3YET OCHOBHbBIE

MpreMbl 00paOOTKHU M IPEACTABICHHMS MOJYYCHHBIX JaHHBIX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

qyuce:

— KOHTaKTHas pabora — 8,7 akaj. 4acoB:

— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynuTopHas — 0,7 akaJl. 4acoB;

— caMocTosTeNnbHas pabora — 95,4 aka. 4yacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiy - 3a4€T

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
=
B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = A . p Kon
> & © | caMOCTOSTENIFHOM | yceBaeMOCTH U
JTACIUTUTAHBI = £ m . | xomnereHuMK
o & padoThI MIPOMEKYTOYHOM
na6. | npakr. | € &
Tlex. Z'g aTTecTaluu
3aH. 3aH. O &
1.
1.1 Beenenue. CeneHus u3
TEOPUH BEPOSITHOCTU H
MaTeMaTHYeCKOH
CTAaTHCTHKH (TeHepaTbHas
COBOKYITHOCTh, BEIOOpKa IIpopaboTka o —
CITyJallHBIX BEJIMYHH, TEOPETHYECKOTO KOHZS?)M
XapaKTCPUCTHKHU Bbl60 KH) . JICKIITMOHHOT'O
p P pic) (mexty ) YCTIEBaeMOCTH. OIIK-4.1,
TTonsarue o Bumax 0,5 0,5/0,21| 11 Ma-Tepuana.
[IpoBenenue OI1K-4.2
TJIAHUPOBAHHUS Nzyuenue
pacyeTHbIX padoT ¢
MaTeMaTHYeCKOro U JIOTIOJTHUTENIEHOTO
npumenennem [1K.
¢usugeckoro MaTepHa-a.
9KCIIEPUMEHTOB, TPUHIIUITAX
T€OMETPHYECKOTO U
¢busnyeckoro moxoous
00BEKTOB YIPaBICHUSL.
1.2 Cratucruueckue
METOJBI B YIIPABICHUN IIpopaboTka
KaueCTBOM IPOIYKIIHU. 4 TEOPETHYECKOTO
Texymuit KOHTPOIH (JIEKIIMOHHOT0)
npoaykuuu. [IpuHImIbI Marepuana.
BBIOOpA KOHTPOJIUPYEMBIX U3zy4enue
mapaMeTpoB U UX YPOBHA B JOIIOJIHUTCIBHOTO
CTaHAapTax Ha MaTepuana. Texymmit
METaJLTYPTUYECKYIO IIpopaboTka KOHTPOJTb
MIPOIYKIIHIO. METOINYECKHX YCIIEBa€MOCTH. OIIK-4.1,
0,5 0,5/0,21| 12 o
CraTtucTHueckoe yYKa3aHu# K [Iposenenue OIIK-4.2
o0ocHOBaHHE 00beMa MPAaKTUYECKUM | PacueTHBIX paboT ¢
BBIOOPKH NPH KOHTPOJIE Y 3aHITHSM, npumeHenueM I1K.
MOCTaBIIUKA U COCTaBJICHHE KOHC
notpedurens. KoHTposbHbIE -IIeKTa,
kapThl. O0mmas cxema HOATOTOBKA
YIIpaBJICHUS OTBETOB I10
TECXHOJOTNYCCKHUM KOHTPOJIbBHBIM
00BEKTOM C aJIalTHBHBIM BOIIPOCAM.
610KOM




1.3 XapakTepuCTUKH BHOB

9KCIIEPUMEHTOB
(TeopeTnyeckuii MOAXO/, IIpopaboTka
MaTeMaTHYeCKOe TEOPETHYECKOTO
CUMYJIUPOBaHHE yCIOBUI (JIEKIMOHHOT0)
9KCIIEPUMEHTa, PU3NIECKUH Mmarepuana.
HKCIIEPUMEHT), YCIIOBHS Uzyuenue
noxooust HGuU3MIecKoro JIOTIOJTHUTENILHOTO
00beKTa U MaTepUaIIbHOM MaTe-puaa. Texymmit
koruu. Bri6op Hanbomee IIpopaboTka KOHTPOJIb
3G PEKTUBHON CXEMBI METONYECKUX YCIIEBAEMOCTH. OIlK-4.1,
0,5 0,5/0,21| 12 .
JKCIEPUMEHTA. yKa3aHHUH K Tpak- [IpoBeneHue OIlK-4.2
Cocrasienue iaHa TUYECKUM pacyeTHbIX paboT ¢
MIPOBECHUS 3aHATHUSAM, npumenenuem [1K.
HKCIEPUMEHTOB Pa3HBIX COCTaBJICHHE
ypOBHEH (OTIBITHBIH, KOHCIIEKTA,
1a00paTopHBIi, IIOJITOTOBKA
MIOJTYTIPOMBILICHHBIH, OTBETOB 110
MIPOMBIIIUICHHBIH, KOHTPOJIBHBIM
M3TOTOBJICHUE BOIIPOCAM.
OTIBITHO-TIPOMBIIIICHHOH
MapTHUN)
IIpopaboTka
TEOPETHYECKOTO
(JIEKIMOHHOTO)
1.4 BBeneHue B METOTUKY MaTepHana.
TUIAHUPOBAHUS Uzyuenue
JKCIIepuMeHTa (oomue JIOTIOJTHUTENIEHOTO
TOHATHS, IPUHIIMITBI). Marepuaia. Texymmid
Buner mapamerpos IIpopaboTka KOHTPOJb
OINTUMU3AIIUH, METOIMUECKUX YCIIEBa€MOCTH. OIIK-4.1,
. 0,5 0,5/0,21| 12,4 o
00001IIeHHBIN TTapaMeTp YKa3aHUH’ K [IpoBenenwue OIlK-4.2
ONTUMH3ALUH, QYHKIUSA MPAaKTUYECKUM | pacdeTHBIX padoT C
JKeTaTeNbHOCTH. BpIOop 3aHATHSM, npumeHenueM I1K.
THTIAa MATEeMaTHYECKON COCTaBJIEHHE KOHC
MOJINHOMHUAIBHON WIJIN WHOU -TIEKTa,
MOJIEIH. MOJrOTOBKA
OTBETOB 110
KOHTPOJIBHBIM
BOIIPOCaM
. . IIpopaboTka
1.5 Ionublii 1 1poOHBIH pop
. TEOPETHYECKOTO
(haKTOPHBIA IKCTIEPUMEHT.
(JIEKIIMOHHOTO)
IIpaBuia noctpoeHus
Mmarepuana.
IUIAHOB — JPOOHBIX PEIUIUK.
Nsyuenune
Pucku nipu HCTIONH30BAaHUU
JTOTIOJTHUTEIBHOTO
TUIAHOB C IPOOHBIMU »
Marepuana. Texymmii
pEeTUTHKaMH — BIMSIHUE Ha
IIpopaboTka KOHTPOJIb
TOYHOCTh MPOTHO3UPOBAHUS
METOIUYECKUX YCIIEBAEMOCTH. OIIK-4.1,
(hyHKUMYU OTKIMKA. THIIbI 0,5 0,5/0,21| 12 N
yKa3aHu# K [TpoBenenue OIIK-4.2
TUIaHOB AKCIIEPHUMEHTA —
NPaKTHICKAM | pacyeTHBIX padoT ¢
IBY- U TpexX (haKTOpHbIE
_ 3aHATHAM, npumenenueM [1K.
rwiansl Tima N = mn (N —
COCTaBJICHHE KOHC
HEOOXOIMMOE KOJTHIECTBO
-TIeKTa,
OTBITOB, M — KOJIMYECTBO
N IIOJITOTOBKA
YpPOBHEH BapbHPOBAHUS
N OTBETOB MO
CITyqaiHbIX (ak-TOpoB, N —
KOHTPOJIbHBIM

KOJIMYECTBO (PAaKTOPOB)

BOIPOCaM




IIpopaboTka

1.6 Koaddumuenr
TEOPETUYECKOTO
KOHKOP/IAIIUU
(JIEKITMOHHOTO)
(ko3¢ dunmeHT cornacus)
N MaTepHaa.
MIPY DKCIIEPTHON OLIEHKE
Nzyuenne
BJIMSIHUST ()AKTOPOB Ha
JIOTIOJTHUTEIBHOTO
(YHKIMIO OTKIIUKA .
Marepuana. Texymmuit
(TapaMeTp ONTUMH3ALINH).
N IIpopaboTka KOHTPOJIb
OcHOBHBIE CBOICTBa
METOAUYECKHX YCIIEBAEMOCTH. OIIK-4.1,
MaTPHIIBI MATEMATHYECKU 0,5 0,5/0,21| 12 .
yKa3aHHH K IIpoBenenue OIIK-4.2
IUIAHUPYEMOTO
NPAaKTHICKUM | pacyeTHBIX padoT ¢
9KCIIEPUMEHTA
3aHATUAM, npumeneHuem I1K.
(OpPTOrOHANBHOCTH,
COCTaBJIEHHE KOHC
POTOTa0EIBHOCTS,
-TIeKTa,
CUMMETPUYHOCTb,
IIOJITOTOBKA
HOPMHPOBKA
N OTBETOB 110
9KCIEPUMEHTAIILHOM
KOHTPOJIBHBIM
MAaTPHIIBI).
BOIIPOCaM
ITpopaboTka
TEOPETUYECKOTO
(JIEKIIMOHHOTO)
Mmarepuaa.
1.7 Metoauka pacuera P
Nzyuenne
K03 GUIIUEHTOB
JIOTIOJTHUTEIBHOTO
SMITUPUIECKOTO YPaBHEHHS .
Marepuana. Texymmuit
0 JJAHHBIM POBEJICHHOTO
ITpopaboTka KOHTPOJIb
TUTAaHAPYEMOTO
METOAUYECKHX YCIIEBAEMOCTH. OIIK-4.1,
sKcrnepruMeHTa. CBs3b 0,5 0,5/0,21| 12 o
yKa3aHUH K IIpoBenenue OIIK-4.2
3¢ dexra dakropa ¢
NPAKTHIECKUM | pacueTHBIX padoT ¢
k03¢ huIIeHTaMU
3aHATUAM, npumenenuem I1K.
ypaBHeHus1. Kpurepun
COCTaBJICHHE KOHC
ONTUMAaJIbHOCTH TUIAHOB
-TIeKTa,
JKCIIEPUMEHTA.
MIOJTOTOBKA
OTBETOB MO
KOHTPOJILHBIM
BOIIPOCaM
ITpopabotka
TEOPETHYECKOTO
(JIEKILIMOHHOTO)
Mmarepuana.
1.8 Benenue B pelieHue 1o Nzyuenue
MOUCKY ONITUMATEHOTO JIOTIOJTHUTEIIEHOTO
9KCTPEMAIILHOTO 3HAYEHUS MaTepuana. Texymmit
napaMeTpa ONTHMHU3ALUH B IIpopaboTka KOHTPOJIb
o0JiacTi onpeaeneHust 05 0,500 12 METOANYECKUX yCIIEBaEMOCTH. OIIK-4.1,
(yHKIMHN IBYX U ' ” yYKa3aHu# K [Iposenenue OIIK-4.2
MHOTO(aKTOPHBIX MPAaKTUYCKAM | pacueTHBIX padoT ¢
ypaBHEHHH (METOJ] KPYTOTO 3aHITHSM, npumeHenueM I1K.
BOCXOX/ICHHSI COCTaBJICHHE KOHC
Bokca-Yuncona u np.) -IIEKTa,
MOJrOTOBKA
OTBETOB I10
KOHTPOJIBHBIM
BOIIpOCcaM
HWroro no pazneny 4 4/1,61 | 95,4
Uroro 3a cemectp 4 4/1,61 | 95,4 3a4ET
Wroro no pazneny
HWroro 3a cemectp 0 0
Hroro no gucuuiuinae 4/1,61 | 95,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenomaBanus — AUCHUIUIMHBL  «l[naHupoBaHMEe — SKCIIEPUMEHTa»
MIPUMEHSIOTCS TPAAUIIMOHHASA U MO1YJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexuuu POXOJIAT KakK B TPATUIIMOHHOW (hopMe, TaK B B (pOpMeE JICKITUH-KOHCYJIbTAIIUH,
IJI€ TEOPETUUECKUI MaTepHall 3apaHee BbIAAETCA CTYAEHTaM Il CAMOCTOSTEIIbHOTO U3YYEHUs,
JUI  TIOJTOTOBKH BOIPOCOB JICKTOPY, TaKUM 0O0pa3oM, JIEKIMS TMPOXOJUT IO THITY
BOIIPOCHI-OTBETHI-IUCKYCCHs. JIEKIMM YHUTAIOTCS C HCHOJIB30BAHUEM MYJIBTUMEIUNHOIO
000py1I0BaHUs, TPE3ECHTAIMOHHBIX MAaTEPHAIIOB.

JleKuMoOHHBIA MaTepHuan 3aKpEIvIsieTCsl B XOAE IMPAKTUYECKUX 3aHSITUH, HA KOTOPBIX
BBINIOJIHAIOTCS TPYNIIOBBIE WM WHAWBUIyaJIbHbIE 3adaHusd 1O mnpodaeHHor Teme. [lpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHI HCIOJB3YETCS METOJ KOHTEKCTHOTO OOy4YeHUs, KOTOPBIi
MO3BOJISIET YCBOUTH MaTepuall MyTEM BBISBICHUS CBSI3€M MEXAY KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipy BBINOJIHEHUM MPAKTUYECKUX 3aHITHM HCIOJIb3YETCS TEXHOJOTUS KOJUIEKTUBHOTO
B3aUMOJICUCTBUS. 3aHATUS MPOBOIATCSA B BUIE OOCYXKICHUS MOJYYEHHOTO 3aJaHusi, IPU STOM
CTYIEHTBl pabOTalIOT COBMECTHO C TOCIEAYIOIIUM TPYIIOBBIM aHAIH30M TOTYyYEHHBIX
pe3yJIbTaTOB.

B yuebGHOM mpoliecce UCIONb3YIOTCA aKTUBHBIE U MHTEPAKTUBHBIE (JOPMBI TPOBEICHUS
3aHATUN (KOMIIBIOTEPHBIE CHUMYIISINHN, pa300p KOHKPETHBIX CHUTyallMil) B COYETAHUU C
BHEAYJIUTOPHON paboToiil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0ydJarouuxcsi.

CaMocTtosiTenbHass paboTa CTYIEHTOB CTHUMYJIHPYET CTYACHTOB K WHAMBHIYalbHOM
popabOTKe TEM B MPOIIECCe HAMMUCAHUS PePEepaToB, BHINOIHEHUS UHIMBUIYAIbHBIX 3aIaHUM, B
MpoIIecce MOATOTOBKU K KOHTPOJIBHBIM pab0TaM M HTOTOBOM aTTECTAIIUH.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIMXCs
[Ipencrasneno B mpuioxxeHuu 1.

7 OneHoYHbIE cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHUHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Menbuuuenko, A.C. AHaU3 JaHHBIX B MaTepHaIoBeIeHNH © yueOHoe mocobue / A.C.
Menpangenko. — MockBa : MUCUC, [6. r.]. — Yacte 1 — 2013. — 72 c. — ISBN
978-5-87623-666-1. — Tekct: amexTpoHHbIi // JIaHb : 3JIeKTPOHHO-OMONIHOTEYHAs cCHCTeMa. —
URL: https://e.lanbook.com/book/117168. (mara obpamienus: 22.09.2020)— Pexxum mocryma:
JUIS aBTOPU3. MTOJIb30BATEICH.

2. Aupapees, C. M. MonenupoBaHue 00bEKTOB U CHCTEM YIIPABJICHHS : yaeOHOE ITocoOue
/ C. M. Augnpees ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snextpon. ont. auck (CD-ROM). -
3aru. ¢ tutyin. akpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true (mara oOpamenus: 04.10.2019). -
MaxpooObekt. - Tekcr : amekrponsbid. - ISBN 978-5-9967-1028-7. - CeneHHs JTOCTYITHBI
takke Ha CD-ROM.

0) lomotHuTeIBLHASI TUTEPaTypa:
1. Mensuunuenko, A.C. AHaiIu3 JaHHBIX B MATEPHATIOBEICHUH | yueOHOe mocodue /


https://e.lanbook.com/book/117168
https://magtu.informsystema.ru/uploader/fileUpload?name=3337

A.C. Menbanuenko. — Mocksa : MUCHUC, [6. r.]. — Yacte 1 — 2013. — 72 c¢. — ISBN
978-5-87623-666-1. — Tekct: anekTpouHbi // JIaHb : 371€eKTPOHHO-OMONIMOTEYHAs CUCTEMa. —
URL: https://e.lanbook.com/book/117168. (mata obpamenus: 22.09.2020)— Pexum goctyna:
JUTSL aBTOPU3. TTOJIb30BATEIICH.

2. Aunpees, C. M. MozenupoBanre 00bEKTOB U CHCTEM YIIPaBJICHUs : yueOHoe mocodue /
C. M. Aunapees ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 snextpoH. ont. auck (CD-ROM). -
3arn. ¢ Tutyn. skpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true (mara o6pamenus: 04.10.2019). -
MakpooObeKT. - Tekcr : anekrporHbiid. - ISBN 978-5-9967-1028-7. - CBeaeHus JOCTYITHBI TAKKE
Ha CD-ROM.

3. Crenanog, [1.E. [TnanupoBaHue skcriepuMeHTa : yueoHo-MeToandeckoe nocooue / [1LE.
CrenanoB. — MockBa . MUCHUC, 2017. — 22 c¢. — Tekcr : snexkrpounsii // Jlaup :
3JIEKTPOHHO-OMOmoTeynass cucrema. — URL: https://e.lanbook.com/book/108113 — Pexum
JOCTYTIA: JUIsS aBTOPU3. ITOJIb30BaTEIEH.

B) MeToanyeckue yKazaHus:

1. CrarucTuyeckue MeToIbl 00paObOTKH M aHAIHM3a YHCIOBOW WH(POPMAITUHU, KOHTPOJISI U
ynpasieHus: kauectBoM npokara/M.M. Pymsanues, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
UYepxkacos, A.B. JlorunoB. — YueO6Hoe nocodue. — Marautoropck: M3a-so Marautoropck. roc.
texH. yH-Ta uM. .. Hocosa, 2014. 257 c.

2. MomoukoBa O.C. BapuaHTbl 3amaHWil 10 aHAIW3Yy YHUCIOBOH WHGOpPMAIUU IS
OakanaBpoB. — Meroauueckue ykazaHus. - Marauroropck: M31-Bo MarHuTOropck. roc. TexH.
ya-Ta uM. [.11. Hocosa, 2017. 15 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpamMmMHoe oGecrieueHne

Haumenosanue I10 Ne norosopa Cpok neicTBHS TULEH3UH
MS Windows 7

Professional(ms ~ [[1-1227-18 ot 08.10.2018 11.10.2021
KnaCCOB_)

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovyHO
Professional

IIpodeccnonasibubie 0a3bl JAHHBIX © HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
HasBaHue xypca CchlaKa
DnexkTpoHHas 0asza mepuoanveckux w3manuii East View
Information Services, OO0 «M1BHUCy
HammmonansHas nH()OpMAITMOHHO-aHATTUTHIECKAS URL:

cucremMa — Poccuiickuil MHIEKC HAyYHOTO IIUTUPOBAHHS
(PMHIT)

IMouckosas cucrema Akanemust Google (Google Scholar) [URL: https://scholar.google.ru/

https://dlib.eastview.com/

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

Nudopmanmonnas cucrema - EquHoe okHO gocTyna K

URL.: http://window.edu.ru/
WH()OpPMaIMOHHBIM pecypcam



https://e.lanbook.com/book/117168
https://magtu.informsystema.ru/uploader/fileUpload?name=3337
https://e.lanbook.com/book/108113
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

@enepalibHOE  TOCYIapCTBEHHOE OHOIKETHOE
yUpeKIeHUE «DenepanbHBIN urctutyt|URL: http://www1.fips.ru/
IIPOMBIIIJICHHONW COOCTBEHHOCTH
Poccuiickas T'ocymapcTBeHHass — OuOimoTEKa.
Karanoru

9 MaTepuajiIbHO-TeXHHYeCKOe o0ecredeHue TUCIUITHHBI (MOTYJIs1)

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

MarepuanbHO-TEXHHUECKOE 00ecrieueHNe JUCIUTUINHBI BKITIOYACT:

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

1. YuyeOHnas ayauropus Ui NpOBEACHUS 3aHATUH JIEKIIMOHHOIO THUIIA OCHAILIECHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIYKalIUMU Ui IpPEJCTaBICHUA ydeOHOI
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPaHEHHS, NEepeaaydl u
MpeACTaBICHHS Y9eOHON HHPOpMAIIHH;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

2. YueOHast ayquTopus Ui IPOBEICHHS MPAKTUUYECKUX 3aHATUN OCHAILICHA:

- TEXHUYECKHUMH CpEJCTBAMM OOYYEHHS, CIYKallUMHU JI IPEACTABICHUS y4eOHOMN
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMH CpEJCTBA XpPaHEHMs, NepeAayd U
npeJicTaBiIeHus yueOHON HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayauTopus AJsl TPYNIOBBIX U MHIMBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAILICHA!

- KOMITBIOTEPHOI TexHHKO#1 ¢ makeTrom MS Office, ¢ moakmouenunem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATEIILHOM pabOThl OCHALIEHO:

- KOMITBIOTEpHOI TexHuKoii ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTeNbHYIO CPely YHUBEPCUTETA;

- CTIELUAIN3UPOBAHHON MEOETIBIO.

5. llomemienue s XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYXKHBaHUS Y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeNMAIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamMu sl XpaHEHUs] yueOHO-MEeTOINYECKON JOKYMEHTAIlMY U MaTEpPUAJIOB.


http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/

[MPUJIOXEHMUE 1

6 YueOHO-MeTOAHUYECKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIuXCs
Oyernounvie cpedcmaa 0Jisi NPOBedeHUst MeKywe20 KOHMpOos 8 8ude ayOumopHoll
KoHmpoavhou pabomst (AKP)
Ilepeuens mem 015 NOO2OMOBKU K CEMUHAPCKUM 3AHAMUIM:
WcxomHble qaHHBIC 1J1s1 TIPOBEICHHSI TPAKTHUYECKUX 3aHSATHIA NIPECTaBIICHbI B 16 BapuaHTax
cllydaitHbIX BEIOOPOK (00BeM BBIOOpKH — N = 59), 0MH U3 KOTOPHIX MPUBEICHA HUXKE.

% C % Cr %Mn Ni Ti HRC Ku ¢
2,49 15,21 5,75 2,87 1,52 61,04 5,01 16,58
2,15 17,83 4,58 2,4 1,16 62,17 7,76 9,22
2,01 17,15 3,26 2,98 1,24 61,49 6,06 17,97
2,62 19,33 5,46 2,6 1,18 60,08 11 5
2,54 15,57 3,34 1,85 1,39 62,65 8,5 16,17
2,11 16,55 5,78 1,76 1 59,34 10,42 4,66
3 16,99 5,59 2,9 1,66 60 11,96 5,9
2,99 20,92 49 1,02 1,93 59,32 6,35 10,71
2,82 17,85 3,46 2,97 1,06 61,95 5,13 10,15
2,06 19,69 4,52 1,87 1,69 60,51 8,47 8,38
2,56 17,95 4,02 1,47 1,43 62,01 6,46 5,26
2,67 16,49 5,78 1,95 1,96 61,68 11,19 7,29
2,09 18,27 5,88 2,34 1,69 62,68 10,8 17,5
2,64 17,52 3,11 1,13 1,96 59,4 6,56 4,99
2,95 16,23 3,48 1,61 1,09 62,48 6,79 5,04
2,62 15,15 4,82 1,39 1,15 59,62 6,04 6,84
2,55 16,53 3,19 1,08 1,24 59,99 5,23 2,06
2,04 18 5,16 2,13 1,49 62 10,66 2,46
2,17 19,45 3,46 1,04 1,43 59,92 5,96 12,79
2,97 17,4 3,42 1,88 1,29 60,73 9,94 10,58
2,65 19,8 51 1,56 1,77 62,36 5,22 11,2
2,2 15,84 5,66 2,17 1,94 61,97 9,63 9,45
2,39 18,17 4,03 2,03 1,2 62,4 9,84 13,73
2,53 17,61 3,1 2,77 1,97 62,16 8,67 13,62
2,06 17,45 5,56 1,09 1,82 61,26 5,51 10,6
2,16 15,93 55 1,22 1,43 62,73 11,34 16,51
2,96 20,44 5,82 2,58 1,03 60,91 9,57 4,07
2,75 19,64 4,54 2,76 1,86 62,55 9,22 7,25
2,7 19,55 5,13 1,15 1,93 62,06 10,19 13,86
2,72 20,36 3,26 1,63 1,5 59,98 10,16 17,61
2,54 19,63 4,03 2,61 1,01 62,49 7,2 11,12
2,67 15,9 5,08 2,44 1,43 59,56 9,21 10,51
2,85 20,82 3,21 2,92 1,93 61,28 8,15 2,35
2,28 19,5 5,39 2,29 1,38 60,25 7,9 7,79
2,73 17,63 5,03 1,31 1,56 60,38 10 14,66
2,73 16,78 3,05 1,13 1,38 62,92 7,02 5,39
2,77 16,23 5,87 1,22 1,88 59,66 11,33 3,18
2,11 19,11 5,28 2,52 1,37 60,23 6,79 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 99,39 7,37 10,42

2,56 1585 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 1045 17,72
2,06 15,72 5,72 1,09 1,9 62,42 6,82 12,56
2,71 19,44 491 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 1586 4,37 2,94 1,15 59,92 5,85 16,12
2,66 18,85 31 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 15,67 591 2,51 1,97 59,61 7,81 7,1
2,56 20,09 3,81 2,74 1,35 62,55 1144 291
2,27 1581 3,76 1,28 1,87 60,11 1195 7,01
2,79 1999 57 1,23 1,73 61,97 584 2,74
2,7 16,43 48 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. Ilpaktrueckas nepBudHas 00paboTka BEIOOPKHU CIydyaitHOM BETUYMHBI

Bblunciute  C  NpUMEHEHHEM  mporpamMMmHOro  mpoaykra Exel  cratucruyeckue
XapaKTEPUCTHKN (MHHUMAJIbHbIC, MaKCHMaJIbHbIC, pa3MaxX 3HAYCHUH, CpEJHUEC 3HAUYCHHS,
CPeIHEKBAIPATHUECKOE OTKJIOHECHUE-CTAHJIAPTHOE OTKIOHCHWE, KOY(PPUIIMCHT BapHaIlvH,
MeAraHa, MOJia) pacyeTHON BBIOOPKH. TO €CcTh BBIYMCIUTH MO HE3aBUCUMBIM (Xj) U 3aBUCUMBIM
(Yi) ciiydaifHbIM BeTHUMHAM CIICTYIOIINE XapaKTePUCTUKH:

- MHHAMAJTbHbBIC 3HAUCHHS CITydaiHbIX BeTHIHH - (Xi, Yi)min;

- MaKCUMaJIbHBIC 3HAUCHUS CydalHbIX BeU9IHH - (Xi, Yi)max;

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

- cpennee 3HaueHUE (Xicp, Yicp) = Z(Xicps Yiep)/N, TAE N — 00BeM BBEIOOPKH;

- CpeIHEKBaPATUYECKOE OTKIIOHEHHE=CTaHJaPTHOE OTKJIOHEHUE Sy = [X (X — ch)Z/ n]o,s; Syi
=[Z (Yi— Yep)°In]®>;

- ko3 Punuent Bapuanun, % — Vyi =  (SxilXepi) 100 % 1 Vyi = (Syil'Y i) 100%;

- MenuaHa BbeIOOpKkH (Med) — CcpeauHHOE 3HAYCHHWE CAYyYalHOW BEIMYHHBI MEXKIY
MUHUMAaJIBHBIM B MakcuManbHbIM ee 3HadeHussMu — med (X, Yi) = [(OXi, Yi)max - OKi, Yi)min)/2;
Me/IaHa B OOJIBIIMCTBE CITYYacB HE COBIAIAET CO CPETHUM 3HAYCHUEM BBIOOPKH;

- Mmoma BeIOOpkH (MOd) — HarboJIee YacTO BCTpEUaroIeecst 3HaU€HUE CIyYaifHON BEJTMYMHBI
(ompenensieTcst aHaTH30M CIy4aifHOW BEIOOPKH WIIM TIO TUCTOTPaMME).

[TocTpouth rucTorpamMmbl ciiydailHbIX BeJIMYUH (rpaduyeckoe pacrpeaeseHue ciydyaiHou
BEJIMYMHBI) U CPABHUTD UX C TEOPETHUECKUMHU paclpeaeIeHUSIMU.

Jlnst koHKpeTHOM ciy4yaiiHo# BenuauHbl (X, Y) ee pacrpeaesieHne B BRIOOPKE OMpeIemseTcs
MOCTPOCHUEM THCTOTPAaMMBI. AJITOPUTM 3TOTO TIOCTPOSHUS 3aKIIFOUAETCS B CIEAYIONIEM:

- Ha OCH OpJMHAT OTKJIaJbIBaeTCs Yactora (Nj) Wik 9acTocTh (Ni/N) — KOJMYECTBO 3HAYCHUI
CIIy4aifHON BENWYHMHBI, MOMAJAIONINX B OINpEACTICHHBIH MHTEepPBAI 3HAYCHHI; HAa OCH abumcc
OTKJIAJIBIBACTCS HECKOJBKO HHTEPBAIOB BHYTPH pa3Maxa CIIyYalHON BETUYHHBI, YHCIO ITHX
WHTEPBAJIOB OMPEAEISAETCS CTATUCTUYECKH, B OOJBIIMHCTBE CIy4aeB ATO YUCIO cocTaBisieT 10
UHTEPBAJIOB;

- IPY 3TOM MPOBEPOYHBIMU KPUTEPUSIMHU MPABUIHHOCTH MTOCTPOCHUS THCTOTPAMMBI SIBIISICTS
BBIMTOJIHEHHS YCIOBHM XN; = N wiu X(Nni/n) = 1.



AKP 2. KoppensiuMoHHbIN aHAIN3 BIOOPKHU

PacuuTarh mpu momomy nporpammoro npoaykra Exel (maxars Ha knaBuimny fy, BeIOpaTh B
NO3HIIUN «CTAaTUCTHKA» (QYHKIHUIO «KOppEN», YKa3aTh KOOPAWHATHI COOTBETCTBYIOIIUX Map
CIIy4aifHbIX BEJIHMYHWH, MOJYYUTh 3HAUYEHHUS MAPHBIX KOA()(DUIMEHTOB KOPPENSIHH) MOMapHbIE
KOA((HUITMEHTHI KOPPEISIIIAA MKy HE3aBUCMBIMH CITyYalHBIMUA BETTUIUHAMU — [y xi+1 ¥ MEKIY
3aBUCUMBIMU (Yj) U He3aBUCUMBIMH (X;) IEPEMEHHBIMHU -lyjyi; OMPEACIUTh UX 3HAYUMOCTb
IyTEM CPaBHEHUS C TAOJUYHBIMU, KPUTUIECKUMHU 3HAUCHUSIMH KO3 PHUIIHEHTA KOPPEIISAIIUH.

Huxe npencrasiena tabnuia ¢ KpUTHUECKUMHU 3Ha4YEHSAMHU Kod(@uiMeHTa Koppesiuu B
3aBHCUMOCTH OT 00beMa BBIOOPKH (N) U ypOBHS 3HAYUMOCTH (at); o = 1 — P, rie P — BEPOSTHOCTD
COOBITHS.

Kpurnuyeckue 3HaueHust KO3 PpuureHTa KOppeasiiuu

O6Bem YpoBeHb 3HAUUMOCTH, O
BBEIOOPKH, 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 3a;10:xeHb1 popMy.IbI 1JIs1 pacyeTa NONapHOTo K03 (uIeHTa Koppeasinun:

®  Tixitl = Z(Xi— Xicp) ( Xi1 — X(i+1)ep)XiXi+1/NSxiSX i1
® lyixi= Z(Xi — Xicp)( Yi— ch)YiXi/ nsxiSyi.

3HaYMMOCTh KO3 PHUIHEHTA TAPHOH KOPPESAILUH ONpeAeIsieTCsl CpaBHEHHEM (PaKTHIECKOTO
3Ha4YeHMs KOd(PUIMeHTa KOPpeIsanuu ¢ TaOJIMYHOM 3HAYEHUEM: eclid (PaKTHUYEeCKOE 3HAYeHUe



Oosble TaOIUYHOTO, TO CYLIECTBYET MEXAY HEM3BECTHBIMU 3HaUMMas CTATUCTUYECKAsl CBSI3b, B
IIPOTUBHOM CJIy4ae TaKoBasl CBSI3b OTCYTCTBYET.

AKP 3. Orceutrp He3HauuMmble (akTop aHamu3upyemoil BbiOOopku. Ormpenenutsb
CTaTUCTUYECKU 3HAYMMBbIE CBSI3M MEXAY 3aBUCHMBIMH M HE3aBHUCHUMBIMHU IIEPEMEHHBIMHU U BHJIA
PErpECCUOHHOM 3aBUCUMOCTH, a TAK)KE MEKY HE3aBUCUMBIMU IIEPEMEHHBIMU.

B nepByto ouepenp CTpOUTCS KOppeNsLMOHHAs MaTpulla — CUMMETPUYHAs OTHOCUTEIBHO
JUaroHany (QHaJOrMyHO TaOJMLEe CIOPTHUBHOIO COPEBHOBATEIBHOIO KOMAHAHOIO WU
JMYHOCTHOI'O YEMIIMOHATA) — 00pa3el] IPUBOAUTCS HUXKE.

X1 X2 X3 X4 Xs Y1 Y> Ys Y,

X1 1 Mx1x2 I'x1,x3 I'x1 x4 I'x1,x5 ly1x1 Yax1 ly3xi lyaxi
X 1 I'ox3 I'x2 x4 I'x2,x5 ly1.x2 ly2.x2 lya.x2 lyax2
X3 1 I'x3,x4 'x3,x5 ly1x3 ly2.x3 ly3x3 lyax3
X4 1 I'x4,x5 ly1,x4 ly2x4 Y3 x4 lya x4
Xs 1 ly1 x5 ly2.x5 Yaxs 'Yaxs
Yl 1 ryl Y2 I'yl,y3 I'yl,y4
Y, 1 y2,y3 Ny2,y4
Y3 1 ly3,ya
N 1

3areM 3HaueHUS KOOPPUIIMEHTOB MAPHBIX KOPPETAIUI OTMEUAI0TCS 3HAKOM (+), €CIIH 3TOT
KO3 PHUITMEHT KOPPEISAIUN CTATUCTUYCCKUA 3HAYMM, B 3HAKOM (-), eciIi KO3 HUITHECHT
KOppesIie He3HauuM. [[J1s1 OTCeMBaHUS HE3aBUCUMBIX TIEpEMEHHBIX (X-0B) MPOBOIUTCS (OIMH
U3 METOJIOB) CIIEAYIOIIAs POy pa: U3 0OIIEH KOPPETSIIUMOHHOW MaTPHIIBI BBIIEIACTCS YIaCTOK
¢ Xju B siueiikax MPOCTABIIACTCS COOTBETCTBEHHO (+) min (-).

X1 Xz X3 X4 X5 Koin-Bo

3HAYMMBIX
KOppeIsLMi

X1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xy | + - + 1 + 3

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

Taxkum o0pa3om, nocJjie AByX urrepaumii ocramuch 3 X-a - Xq, Xz, u Xs.

Jlnis BBIOOpa 3HAYMMBIX 3aBUCUMOCTEH (110 K03(hpuLimeHTy Koppensauun) Mexay Y-Mu U
X-MH, 9TOOBI TOCTPOUTH PETPECCHOHHBIC YPABHEHHUS CBSI3U, HEOOXOMMO MPOAHAIN3UPOBATH
elIe OJJHY YacTh KOPPEISAINOHHON MaTPHIIB:

Y, \T Y3 \'# 3HauYNMBbIe
Koppersanuu X
C Yi

X1 Fyixalt | Tyasal- | haxalt | Tyaxal- XicYiuYs

X2 rxl,x2/ - rxl,x2/ - rxl,x2/ - rxl,x2/ - X, — HeT
KOpPEJALHiA

Yi

X3 Naxal- | Maxal- | Maxal- | xaxel+ X3 Yy

X4 Neaxalt | Daxalt | Baxalt | Baxal- | Xac Y1, Yo, Y3

Xs Neaxs- | sl | Mxaxsl= | Ixaxs/+ Xsc Yy

3Ha4. koppen. Y; Yic | YocXs!| Ysc Ysc
C Xi X]_, X4 X]_, X4 X3, X5




Ha ocHoBaHMYM 3HAYMMBIX KO3(PDHUITUEHTOB KOPPEIAIHH MEXKTY Y1 Xj ONpenemnseTcs, YTo
HeO6XOI[I/IMO HOquI/ITB peIpeCCHOHHBIe ypaBHeHI/DI CJ'IGI[YIOH_[I/IX BHUJIOB U C y‘-IeTOM OTCCUBAHUA
X-0B:

Yi= ag+ apXg+ agXy;
Yo=ag + auXy,

Y3 =ap+ arXy+ ayXy;
Y4 =ap+ azX3 + asXs;

AKP 4. IIpu nmomomu NpuMeHEHHs] PErpPECCHOHHOTO aHaU3a paccuuTaTh Kod(duuneHTs
PErPECCUOHHOTO YPABHECHMUSL.

B AKP 3 omnpenenensl BUAbl perpecCuoHbIX 3aBUCMMOCTEN, KOTOPhIe HEOOXOIMMO TOTYIYUTh
JUIsL OLEHMBAHMS, MPOTHO3a M YIPABJIEHUS TEXHOJIOTMYECKMMHU npoueccamu. s pacuera
KOO QHUIMEHTOB ypaBHEHUH @8y, 8i MPUMEHSETCS PACUETHBIM METOJ] HAaUMEHBIINX KBaJpaTOB
(MHK) ¢ ucnionb3oBanueM ucxoaHou BeIOOpkH cirydaiiHbix BennunH. MHK npenmnonaraer mouck
AKCTPEMAFHOTO (MUHUMAIBHOTO) 3HAYCHHUS (DYHKIIMOHAIA CyMMBI Pa3HOCTH B KBaJpaTe MEXKIY
(aKkTUUECKUMH U PACUETHBIMU 3HAYECHUAMH (DYHKIIUH OTKJIMKA:

F = Z(Ypaer — ypacq_)2 — min (0). B ypaBHeHHE MOJCTABISIOTCS MOCTPOYHO (HAKTHUCCKHE
3HAYCHUSA Ygpacr- U Ypacu. B BUAE ypaBHEHHA, noxydeHHoro B AKP 3. Jlns penieHus ykazaHHOIO
¢$yHKIIMOHAa1a HEOOXOMMO MOIYYUTh CUCTEMY YPaBHEHUN B YACTHBIX POU3BOIHBIX U KaXK10€ U3
ypaBHEHMH HpUPaBHATH K Hymo. Takum oOpa3oM, MosiydaTcsi 3HayeHHsl CBOOOJHOro dYieHa
ypaBHEHHST &g U KOd()(DUIIMEHTHI PU HE3aBUCHMBIX IEPEMEHHBIX & = dy. i1 omepaTHBHOTO
pemrernss MHK npumensiercst mporpammHoe obecnieuenue Exel (fy — nuneiin). B noanporpamme
«JIMHENH» YKa3bIBalOTCS KOOPAMHATHI Yi U X, 3aTeM Habuparorcs nozuuuu « ICTUHA» u 3atem
Shift+Ctrl+Enter. B npenBapuTeisHO BBIICICHHOE TTOJIE TIPOrPAMMHO IMOMEIIAOTCS PE3YIIbTATHI
pacdera — Kod(pHUIMEHTH g, & = a (ITepBasi cTpoKa), KodpduimenT gerepmunamun R* (3-s
cTpoka, 1-if cronberr), kputepuii dumepa F (4-as crpoka, 1-biii crosbern).

AKP 5. IlpoBecTi KOppEeKTUPOBKY TOYHOCTH YPaBHEHUS PEIPECCUU B TEUEHUU BPEMEHHU.

Cornacno tpe6oBanusim OCT 14-34-90 «CraTucTHYecKUi IPpUEeMOYHbII KOHTPOJIb KauecTBa
METAUIONPOAYKIIMM 110  KOPPEJSIMUOHHOW  CBSI3M  MEXKJy IMapaMeTpaMu»  BO3MOYKHO
WCIIOJIb30BAHNUE  PErpEeCCHOHHBIX  3aBUCHMOCTEH  IIapaMeTpoOB  KadecTBa  (BPEMEHHOE
COIPOTUBIIEHUS Pa3pbIBY, OTHOCUTENIBHOE CYKE€HHE U T.I.) OT (aKTOpOB (XMMHUYECKUN COCTaB
CTaJl, TEXHOJIOTUYECKUE T[apaMeTpbl TIpoliecca) s TNPOTHO3UPOBAHMUS CBOMCTB  0e3
OCYIIECTBJICHUS pa3pyLIAlONINX HCHbITaHUH. [l MpOBEpKH TOYHOCTH MOJAETH IPH 3ITOM
HaOupaeTcss KOHTPOJBbHBIH MAacCHB JaHHBIX, COCTOSIIIUX M3 pe3yabTaTOB pa3pylLAOIINX
WCIIBITAaHUHN OJTHOM JECATOM MIaBOK/mapTHil Takoit mpoaykiuu. [Ipu Habope He meHee 50 mIaBok
WIM OOWH pa3 B KBapTaJl INPOBOJUTCS NPOBEPKAa TOYHOCTH NPUMEHSEMOW MaTeMaTH4ECKOU
perpeccun. MeToiMka MPOBEPKHU 3aKiItovaeTcs B cieayromiemM. Habupaercs MaccuB pasHOCTeH
MEXIY (PaKTHYECKMMM JaHHBIMH KOHTPOJBHOH BBIOOPKM W pACUETHBIMM 3HAUYEHHUSIMH T10
PETPECCHOHHOMY YpPaBHEHUIO (Ypacr. — Ypacu.), PACUMTBIBAETCS CpEIHEE 3HAYEHUE OTHX
OTKJIOHEHUII M CpaBHMBAETCS CO CTATUCTUYECKMM KpHUTEpHUEM (CTaHIapTHBIM OTKJIOHEHHEM
napameTpa KadecTa - Syi). Eciu cpenHee OTKIOHEHHE MEHEe CTaTHCTHYECKOTO MapaMeTpa, TO
YPaBHEHUE NPU3HAETCS aleKBaTHBIM pEAIbHBIM YCIOBUSAM. B NMpPOTHBHOM cilydae MpPOBOJIUTCSA
KOPPEKTUPOBKA ypaBHEHUsI MyTE€M W3MEHEHUsS 3HAYCHHUS €ro CBOOOJHOIrO 4ieHa: do; = do -/+
2Z(Ygpaxr. — Ypacu.)/N, TAE N — 00BEM KOHTPOJIBHON BBIOOPKH, 3HAK -/+ ITOKA3BIBET, YTO, ECIIU CPEIHEE
OTKJIOHEHUS AYj UIMEET 3HaK +/- , TO KOPPEKTUPOBKA 3HAYEHUS dg OyAEeT COOTBETCTBEHHO -/+AY;.

AKP 6. TTocTpouTh MaTpuILy HOJHOrO (paKTOPHOTO SKCIepuMeHTa Turma 2" —22u 28

B ocHOBaHMM CTENEHHON 3aBUCUMOCTH IIPEJCTABICHO KOJWYECTBO YPOBHEH BapbUPOBAHUS
daktopoB. IMeeTcs 1Ba BapuaHTa YpOBHEH: 2 - MUHUMAJIbHOE W MaKCUMAaJIbHOE 3HAUYCHUS U 3 —
MHUHHMaJIbHOE, MaKCHUMaJbHOE W cpelHee 3HaueHus (akTopoB. B mokaszarene crerneHHOH
3aBUCUMOCTH MPEACTaBIEHO KOJIMUECTBO (pakTopoB. [Ipu cocTaBieHMH MaTpHULbl IJITAHUPOBAHUS



HKCIIEpUMEHTa HEOOXOMMO YUUTHIBATh UYETHIPE CBOIMCTBA CYIIECTBOBAHUS yPOBHEH (haKTOPOB:
CUMMETPUYHOCTh, OPTOTOHAJIBHOCTh, POTATa0EIbHOCTD, YCIIOBUE HOPMUPOBKH.

Omnpenenuth K03 HUIMEHTH YypaBHEHHUS 110 M3BECTHOMY ajlroputmy: & = (Zxiy;)/n, ag =
Zyi/n.

AKP 7. I[TocTpouTh Bce BO3MOKHBIE BApUAHTHI MATPHILIBI IPOOHOT0 SKCIIEPUMEHTA TUTIA 2%
2°2. Onpenenuth Kod(pQHUIMEHTH ypaBHEHHs 10 W3BECTHOMY aIroputMy: & = (EXiyi)/n, ap =
Zyi/ n.

AKP 8. Pacuntars kodpdurmeHT KoHKOpAanuu (K03PGUIIMEHT CoTracusl) MPpU SKCIEPTHON
OLICHKE BIMSHUA (DaKTOpOB Ha (}ngKI_[I/IIO OTKJIMKA (IlapaMeTp ONTHMHU3ALMU) IO Cleayrolen
3apucumoctu: W = lZS/[mz(n -n)], Tme S — cyMma KBaJpaTOB OTKJIOHEHUH OT CPEIHETO
3HAYECHUS OLIEHKU IKCIIEPTOB, M — YHUCIIO IKCIEPTOB, N — YUCIO PaKTOPOB.

AKP 9. Haiitu 3kcTpemMallbHOE 3HAYCHHE TTapaMeTpa ONTUMH3AIIMK B 00JIaCTH ONpeIeIeHuUs
(GyHKIMU IBYX U MHOTO()AaKTOPHBIX ypaBHEHUH (METOA KPYTOTrO BOCXOXKAeHH bokca-Yuicona) ¢
MPUMEHEHUEM UTTEPAIMOHHOTO TIOLIAaroBOr0 METO/a B HAIMIPABJICHUHU TPAJHEHTA.

Memoouueckue pexomenoayuu 015 NOO20MOBKU K CEMUHAPY - NPAKMUYECKUM 3AHAMUIM

CemuHap - BuJA TIpYIIOBBIX 3aHATHUM O Kakoi-muOo HayyHOH, yueOHOH U JApyroi
npobjaemMaTuke, aKTUBHOE OOCYXKIIEHHE yYaCTHHKAaMHU 3apaHee IMOJTrOTOBJICHHBIX COOOIICHHIA,
nokmagoB U T.1. C TeMmMaTUKOW CEMHHApOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJTOPUTM
MOJrO-TOBKM K CEMHHApy CIEeNYIOIIUi: BEIOpaB TeMy, CTYIEHT COCTaBIISIET CBOW IUIaH-TpaduK
MOJI-TOTOBKH K ceMUHapy. J{is mpuoOpeTeHus MMpoKoro BUAEHUS MPOOIEMbl CTYACHT CTapaeTcs
OCMBICJTHTH €€ B 001IeM 00beMe; TO3HAKOMHUTHCS ¢ TEMOM 110 6a30BOMY y4eOHOMY TTOCOOHIO WIIH
JIPYroil OCHOBHOM PEKOMEHAYeMOW IMTEpaType; BBIABUTH OCHOBHBIE HIEH, PACKPBIBAIOIINE
JaHHY!0 MpoOJeMy; CBEpUTh HX OINPEACNEHUs CO CIPaBOYHMKAMH, OSHIMKIONEAUEH;
MOJ-TOTOBUTh ITUIAH-KOHCTIEKT PACKPBITUS JaHHOW MpOOJIEMbl; BBIABUTH HESICHBIE BOIPOCH U
110/10-0OpaTh TONOJHUTENBHYIO JINTEPATYPY Ui UX OCBEILEHUS; COCTABUTh TE3UCHI BbICTYILICHUS
Ha OT/EJbHBIX JIUCTAX JAJIS MOCIEAYIOIIEr0 BHECEHUS JONOJHEHUH U MOATOTOBUTH JOKJIAA WU
pe-pepar I coOOIIEHHMS Ha CEMHHape; IPOAHAIU3UPOBATh COOpaHHBIM MaTepuan aJis
JIOTIOJTHU-TENbHOM MH(OpMaLIMK [0 TEMaM CEMHHApPa; TOTOBSACH K BBICTYIIJICHUIO HA CEMUHApE, MO
BO3MOXXHOCTH TIPOKOHCYJIbTUPOBATbCA C TNPENOAaBaTeleM; OTHOCUTBCA K COOpaHHOMY
MaTepHaiy, Kak K MCTOUHUKY OyIyLIHX UCCIIeI0BaHHUM.

CeMuHapcKue 3aHATHS PacIUpPSIIOT U 3aKPEIUISIIOT 3HaHUSI, 3aJI0’KEHHBIE B TEOPUU IIPEMETA.
Ha HuxX BBIHOCATCS BOINpPOCHl, OCOOEHHO HEOOXOAMMBIE Ui HPAKTUKU, WIH HpOOJEeMHbIE
BOIPOCHI, KOTOpPbIE BO3MOJKHO pELIUTh TOJIBKO B IHpouecce corpyaHuuectsa. Cpeau
00s13aTeNIbHBIX TPEOOBaHUN K CEMHHAPY - NPEIBAPUTEIHHOE 03HAKOMIIEHHE C TEMOI, BOIIpocaMu
Y JIUTEPATYPOM 110 TAHHOU TEME.

CoBpeMeHHas MpakTHKa MpeaiaraeT MUPOKUH Kpyr THIOB CEMHHApCKUX 3aHATuil. Cpeau
HUX 0C000€ MECTO 3aHMMAeT CEMUHAap-IUCKYCCHS, TJIe B JMAJIOre XOPOLIO YCBAaMBAaETCsl HOBAs
uHpOpMalKs, BUAHBI YOXKIEHUS CTYACHTA; 00CYKIAIOTCsS MPOTUBOPEUHS (SIBHBIE U CKPBITHIE) U
HEJOCTaTKU; A OOCYXIeHHsI OepyTcsi KOHKPETHbIE aKTyallbHble BOIPOCHI, C KOTOPBIMHU CTY-
JICHTbl TIPEBAPUTEIBHO O3HAKOMJIEHBL. Takke B CEMMHAp BKIIOYAIOTCS BOIPOCHl IS
MHTEJJIEKTYaJbHOM Ppa3sMHUHKHM (MHOTZIa 3TO JTUCKYCCHOHHAsi CTaThsl, MO KOTOpPOMl cTaBATCS
npoOJIeMHbIE BOIPOCHI); JUCKYCCHSI MOXET pa3BepThIBATbCA 3a0YHO KaK KPYrOBOM ceMuHap.
Jlanee moABOJSATCS WTOTU JHUCKYCCHH, 3aCIyHIMBAIOTCS M 3aAIIMINAIOTCS MPOEKTHBIEC 3a/aHus.
[Tocne 3TOro MpoxXoauT «MO3TOBOM IITYpPM» IO HEpPEIIEHHBIM MpoOieMaM JIMCKYCCUH, a TaKkxKe
BBISIBIISIIOTCSL  TIPUKJIAHBIE AaCHEeKThl, KOTOpPBIE MOXXHO PEKOMEHIOBATh JUIsl BKIIOYCHHS B
KypCOBbIE U TUILIOMHBbIE pabOTHl WM B ampobanuio Ha npakThke. Ha ceccum mpernonaBaTenb
000011aeT pe3yabTaThl MPOACIAHHON CTYIEHTOM PaOOTHI.

CeMuHapBI-AUCKYCCUU TIPOBOJATCS C II€IIbIO BBISBJICHUS MHEHUS CTYACHTOB I10 aKTyaJIbHBIM
BOIIPOCaM M3y4aeMoro MpeaMeTa.

CemuHap-uccieI0BaHuE MPeAIoaracT npeaBapuTesbHyl0 padoTy - HalUcaHue pede-para,
JIOKJIa[ia IO UTOraM OMBITHON paOOThl. YdacTue B HEM - 3TO, MPEXJIEe BCETO, TUAJIOT CTY-ACHTa C
npenojaBareneM. Pe3ynabTarel  OOCY)KIOAlOTCS Ha CEMHHApe C HarsiAHBIM  [TOKa30M
MCCJIEI0OBATENbCKOTO MaTepuana (CXeMbl, TaOJHIlbl, TpaduKH, AUATHOCTUYECKHE METOJIUKH).



YactruHo MaTeprai MoxeT ObITh BKItoueH B BKP. IIpu moaroroBke k ceMHUHAPY-UCCIET0BAHHIO
CTYAEHT M3y4YaeT pe3yJbTaTbl TEOPETUYECKHUX HCCIENI0BaHUM, cocTaBiser Oubauorpadpuio mo
TeMe, yUYUTCS MUCaTh 0030phI MO0 TEXHUYECKOH 3a1aue-pobieme.

[TpoOnemHbI  ceMMHap TOTOBMUTCS  IpENOAaBaTelIeM  JIOCTaTOYHO  OCHOBATENbHO:
no-OuparoTcst mpoOJieMHbIE U KOHTPOJILHO-IIPOBEPOYHBIE BOIIPOCHL. Takoil ceMuHap BO3MOXKEH
TOJIBKO TI0CJIE€ MPOXOXKIeHUs TeMbl. K HeMy CTyIeHTBI TOTOBATCA IO JIMTEPaTypPHBIM
UCTOYHU-KaM: MOHOTrpaduu, CIpaBOYHHKH, CIOBapH, KypHaibl. K mpobieMHOMY ceMHHApY
IPOCMAaT-pUBaeTCA JHUTEpaTypa B PaMKax Ppa3IMYHBIX HMCCIEI0BATENbCKUX KON (Hampumep
«TpaMIMOHHbBIC U HETPAJAUIIMOHHBIC TTOJIXO/IBI K IIPOOIEME).

HauGosnpryro 3ppeKTUBHOCTh MPHUHOCAT CEMUHAPBI, IPOBOJUMBIE B (JOPME KOJIEK-TUBHOMN
II03HABATEIbHON JEATEIBHOCTH, UMEIOLIEH OIpeeIeHHbIE 0COOEHHOCTH, 3 IMEHHO!

- pazzesieHue CTyIEHTOB Ha IPYIIIBI 10 UX JKeJIaHUIO (C 0053aTeNIbHBIM Y4aCTHEM CTY-/I€HTa C
YCTOMYMBBIM UHTEPECOM K JIAHHOMY IIPEIMETY);

- IOCTAHOBKA OOLIMX LieJIel U 3a/1a4 Ui IPYIIIbL;

- paboTa B MOCJIEOBATEIBHOCTH - MHAWBUAYAIbHAs, TTapHas (Yalle BCETro MepeKpecT-HbIH
orpoc), pabora B rpyImrne, KOJJIeKTUBHAS;

- 00s13aTeNIbHOE MPEABAPUTEIHHOE OTPAaHUYEHHUE 10 BPEMEHH Ka)KJI0T0 dTana 3aHsATUl;

- HKCHEPTHBIN aHAIM3 C PACYETOM KO3 PHUIIMEHTa KOHKOP/AllUY;

- OLICHKA pa0OoThI IPYIIIBI IPENOaBATENIEM;

- IPOBEJICHUE CAMOOLICHKH.

IIpumepHbIii nepeyeHb TeM pedepaToB B BUAE MHAMBHUAYAJIBHBIX JOMAIIHUX 3aja4
(HAA3)

N3 Ne 1. Ilonsatuss maTemMaTU4eCKON CTaTUCTUKU. Buael sxcniepuMeHTOB. KOHTpOJIBHBIE
KkapThl. [ 1anbl aKkciepuMeHTOB

1. OcHOBHBIE MOHATHS U3 TEOPUU BEPOATHOCTH U MATEMAaTUUECKOM CTaTUCTUKU (TeHepaibHas
COBOKYITHOCTb, BEIOOPKA CITy4alHBIX BEIMUUH, XapaKTEPUCTUKU BEIOOPKH).

2. TloHsaTHe O BHJAX IUIAHUPOBAHUS MAaTEMaTUYECKOrO U (U3NYECKOTO HKCIEPUMEHTOB,
MPUHIIUIIAX T€OMETPUUECKOT0 U (PU3UYECKOT0 MOA00US 00BEKTOB YIIPABICHUS.

3. Texymuii KOHTPOJIb IPOAYKIIHH.

4. IllpuHuuns! BeIOOpa KOHTPOJMPYEMBIX MapaMETpOB M WX YPOBHA B CTaHJIapTax Ha
METAJITYPTHYECKYIO IPOAYKLIHIO.

5. Cratuctuueckoe OOOCHOBaHHE O0beMa BBIOOPKM IpPHU KOHTpOJIE Y IOCTaBIIMKA U
notpedurens.

6. KoHTposbHbIE KapThI.

7. O0mias cxeMa ynpaBieHHs TEXHOJIOTHUYECKUM 0OBbEKTOM C aJalTUBHBIM OJIOKOM

8. Teopernueckuit MOJIXO0J, MAaTeMaTUYECKOE CHUMYJIHMPOBAHME YCIOBUN HKCIEPUMEHTA,
¢bu3nUecKuil HIKCIIEPUMEHT.

9. YcnoBus nonobus puznueckoro o0beKTa 1 MaTepHalbHOM KOMUU.

10. Bei6op Hanbonee 3¢ HeKTHBHON CXEMBI SKCTIEpUMEHTA.

11. CocraBneHue ImgaHa MPOBEACHUS DSKCIEPUMEHTOB pa3HbIX YPOBHEW (OMBITHBIM,
1a00paTOPHBIi, MIOJIYTIPOMBILIIEHHBIH, IIPOMBIILIJIEHHBIH, U3TOTOBJIEHUE
OTIBITHO-TTPOMBIIIIJIEHHON apTUN).

N3 Ne 2. Koaddunuent koukopaanuu. [IpaBuia miaHnupyeMoro skcrepuMeHTa

1. Buael mapamMeTpoB ONTHUMHU3ALUHK, OOOOIIEHHBIN MapamMeTp ONTUMHU3ALMU, (YHKIUS
JKEJIaTENbHOCTH.

2. Bb10op THIIa MAaTEeMaTHYECKOM ITOJTMHOMHUAIBHOM HITH HHOW MOJICITH.

3. IlpaBuiia MOCTPOEHHUS TUIAHOB — IPOOHBIX PEILIHK.

4. Pucku mnpu MCHOJIB30BAHMUU IJIAHOB C JPOOHBIMH PEIUIMKAMM — BIIMSHHE HA TOYHOCTh
NPOTHO3UPOBAHUS (DYHKIIMU OTKJIMKA.

5. TUmBl MIAHOB PKCTIEPUMEHTA — JBY- M Tpex (akTopubie mmansl Thma N = m" (N —
HE00X0/IMMOE KOJHMYECTBO OINBITOB, M — KOJUYECTBO YPOBHEH BapbUpOBaHHS CIy4ailHBIX
¢bak-TopoB, N — KOJIMYECTBO (HAKTOPOB).



6. Koapdurment koukopaanuu (K03QpPUIMEHT coriacusi) TPy SKCIIEPTHON OLIEHKE BIIUSHUS
(dakTopoB Ha QYHKIIUIO OTKJIMKA (TTapaMeTp ONTHUMH3AIINHN ).

7. OcHOBHbIE CBOWCTBA MAaTpPUIBI MAaTEMaTHUECKH IUIAHUPYEMOIO SKCIIEPUMEHTa
(OpTOro-HaJIbHOCTh, POTOTA0ENIBHOCTh, CHUMMETPHUYHOCTb, HOPMHUPOBKA SKCIIEPUMEHTAIBHOM
MaTpPHUIIbI).

8. Metonuka pacuera Kod3(D(PUIHMEHTOB HSMIUPUYECKOTO ypaBHEHUS [0 JAaHHBIM
MPOBEICHHOTO TUIAHUPYEMOTO SKCIIEPUMEHTA.

9. CBs3b 2ddekTa pakropa ¢ kodpduimeHTaMu ypaBHEHUS.

10. Kpurepun onTUMalIbHOCTH IIJIAHOB SKCIIEPUMEHTA.

11. BBenenue B pelieHue 1Mo MOUMCKY ONTHUMAJIBLHOTO SKCTPEMANIbHOTO 3HAYEHUS Mapamerpa
ONTHMH3AIMH B 00JIACTU OmNpeaeNieHuss (YHKIUU JABYX ¥ MHOTO(DAKTOPHBIX YpaBHEHHH (METO
KpYyTOro BocxoaeHus: bokca-Yumncona u ap.).



I[MPUJIOXEHUE 2

7 OIIeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

a) [lnanupyembie pe3yabTaThl 00y4eHUs] U OLIEHOYHbIE CPeACTBA [JIsl IPOBeeHHUs
NMPOMEKYTOYHOM aTTeCTAllUM:

CtpyKTypHBII
JIEMEHT

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

OIIK-4 - CnocobeH mpoBOAUTh H3MEpeHHs W HabOmoneHus B cdepe mnpodeccHoHaTbHON
JESITEIIbHOCTH, 00pabaThIBaTh U MPEACTABISATh IKCIIEPUMEHTAIBHBIC TAHHEIC

OIlK-4.1

Bri6upaeT v npuMeHsIeT METOIbI U
CPEICTBA U3MEPEHHUS JUIsl OIIPEECIICHUS
CBOMCTB MaTepHaioB M U3ACTUN U3 HUX

Teopernueckue Bompocsl (MJ[3 Ne
1,2)

1. CBenenus u3 Teopuu
BEPOSATHOCTH U MAaTEMAaTHYECKOI
CTaTUCTUKHU (TeHepaslbHas
COBOKYITHOCTb, BEIOOpKA CITy4alHBIX
BEJIMYMH, XapaKTEPUCTUKU BBIOOPKN).

2. Buasl miaHupoBaHUs
MaTEMaTUYECKOT0 U (PU3NYECKOTO
9KCIIEPUMEHTOB, IPUHLIUIIBI
T€OMETPUYECKOTO U (PU3NIECKOTO
01001t 0OBEKTOB YIIPABICHHUS.

3. [lopsaok mpoBeIeHUs TEKYIIETro
KOHTPOJIS TPOJYKIINH.

4. Ilpunnuns! BeIOOpa
KOHTPOJIMPYEMBIX TAPaMETPOB U UX
YPOBHS B CTaHJapTax Ha
METaJUTypruyecKyro MPOAYKIHIO.

5. Cratuctuueckoe 000CHOBaHUE
o0beMa BBIOOPKH MPHU KOHTPOJIE Y
MOCTAaBIIMKA U OTPEOUTETISI.

6. MeTo/1bl TOCTPOEHHUS
KOHTPOJIBHBIX KapT.

7. OO0u1yto cxemy yrpaBlIeHUs
TEXHOJIOTHIECKUM O0BEKTOM C
a/IalTUBHBIM OJIOKOM.

8. Teopernueckuii moaxo,
MaTeMaTH4eCcKOoe CUMYIHPOBAHNE
YCJIOBHM 3KCTIEPUMEHTA, PU3UUSCKHI
9KCIEPUMEHT.

9. YcnoBus momobusi GpU3MIECKOTO
00BEKTa U MaTEPUATBHOM KOITHH.

10. Mertoasr BeIOOpa HaumboIee
3¢ EKTUBHON CXEMBI IKCIIEPHUMEHTA.

11. YcnoBus cocraBiieHns I1aHa
MIPOBE/ICHUS SKCIIEPUMEHTOB Pa3HbIX
YpOBHEM (OTBITHBIN, JTAOOPATOPHBIH,
MIOJTYIIPOMBILUICHHBIN,
MIPOMBIIIJIEHHBIN, U3TOTOBIICHNE
OTIBITHO-TIPOMBILIIEHHOM MTapTHUH).




OIIK-4.2

[TpoBOIUT SKCIIEPUMEHTATIHHBIE
UCCIIe-IOBaHUS U HCIIONIB3YET
OCHOBHBIC ITPUEMBI 00PaOOTKH U
MIPEICTABICHHUS OJTYYCHHBIX JTaHHBIX

Pemmutn 3aja4y u3
npodeccuonanbHoii obmactu: (AKP
Ne 1-9)

1. ITpoBOAUTH KOPPEIALUOHHBIN U
PErpecCUOHHBIN aHATU3bI,
paccuuThIBaTh KOAPPHUIMEHTHI
PErpeCCUOHHOTO YpaBHEUsI METOAOM
MHK

2. HaxoauTs sKCTpemMaibHOE
3HAUCHUE

napaMmerpa ONTUMHU3ALUU B 00J1acTH
olpeeNeHus byHKIIN c
IpUMEHEHHUEM UTTEPALUOHHOTO
MOIIAarOBOTO METOJIa B HAIPABICHHUH
rpagueHTa.

3. Ctpoutb BapuaHTbl MaTPULIbI
JPOOHOTO APKCIIEPUMEHTA THIIA 23‘1,
27, ornpenenats Kod(uunueHTs!
ypaBHe-HUS 110 U3BECTHOMY
anroputMmy: & = (Zxiyi)/n, ag = Zyi/n.

4. CTpouTh MaTpHILy OJTHOTO
(axTopHOro ’KcrnepumenTa Tumna 2"
—2%n 23; ONpeAcIIsTh
KOX(PUITUEHTHI ypaBHEHUS 110
U3BECTHOMY QIITOPUTMY: @ =
(inyi)/n, dp = Zyi/n.

5. [IpoBOAUTH KOPPEKTUPOBKY
TOYHOCTH YPaBHEHUS PETPECCUU B
TEYEHUU BPEMEHH 110 MAaCCHBY
paszHocTel Mexay pakTHIeCKUMU
JTaHHBIMU KOHTPOJILHOM BBIOOPKU U
pacYeTHBIMH 3HAYCHUSIMH T10
PErpecCHOHHOMY YPaBHEHHIO (Ygpaxr, —
Ypaca.)- ECIIN cpeiHee OTKIIOHEHHE
MeHee CTaTUCTHYECKOTo mapaMerpa -
CTaH/IapTHOT'O OTKJIOHEHUS S, TO
ypaBHEHUE IPU3HAETCS aJCKBATHBIM.
B npotuBHOM cilydae mpoOBOAUTCS
KOPPEKTHPOBKA ypaBHEHUS ITyTEM
W3MEHEHHUS 3HAYEHHS €r0 CBOOOIHOTO
wieHa: ao1 = ao -/+ Z(Ypaxr. — Ypaca.)/N,
rae N — 00beM KOHTPOJIBHOM
BBIOOPKH, 3HAK -/+ MMOKA3bIBET, UTO,
€CJI CpeHee OTKIOHeHUs Ayj IMeeT
3HAK /-, TO KOPPEKTUPOBKA 3HAYCHUS
ap OyZIeT COOTBETCTBEHHO -/+AY;.

6. PaccuntbiBaTh K03 PHUIIEHTHI
PErPECCHOHHOTO YpaBHEHHUS (110
BBIOOpKE, MPEAJIOKEHHOMN
MpernoaBaTesieM) MOCie MPOBEICHUS
KOPPEJSAIMOHHOTO aHAN3a,
OTCEUBAaHUS HE3HAYNMBIX ()aKTOPOB U




0) Ilopsaaok mnpoBeleHUs] NMPOMEKYTOUHON aTTeCTALMH, MOKA3aTeJIH WU KPUTePHH
OLlEHUBAHUA:

IIpome:xxyTounasi arrecrauusi no aucuuniuHe «IlianupoBaHue H3IKCHEPUMEHTa»
MIPOBOJIUTCS B BHUJC 3a4yeTa. 3a4eT MPOCTABIISETCS IOCIE OLECHKH 3HAHWUN OOYyYaromUXCs IO
pe3yJibTaTaM 3alUThI BBIMOJTHEHHBIX JIJA0OPATOPHBIX PabOT M KOHTPOJIBHBIX Pa0OT, BKIIFOYAOIIUX
TEOPETHYECKUE BOMPOCHI U MPAKTHUECKHUE 3a7aHUs, BBISBIIIONINE CTEIIEHb COPMHUPOBAHHOCTH
YMEHHH U BIIaJICHUI

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

I[.Tlﬂ MOJIYIYCHUS OLCHKHA

— <(GaYTEHO» — o6yqa}01u1/117lc;1 AOJDKEH IIOKa3aTb 3HaHMA HE TOJBKO Ha YpPOBHE
BOCIIPOU3BCACHUA U 00BSICHEHHUS I/IHCI)OpMaI_II/II/I, HO W HMHTCIUICKTYAJIbHBIC HABBIKH PCIICHUA
HpO6J’I€M " 3a4a4, HAaXO0XICHHUA YHUKAJIBbHBIX OTBETOB K HpO6J'IeMaM, OLICHKM M BBIHCCCHUA
KPUTHYICCKUX CY)KHCHHﬁ;

— «He 3aYTeH0» — 00yUaloLUIiCs HE MOKET I10Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U
00BbsicHeHUs! MH(OpMaIK, HE MOXKET 110Ka3aTh MHTEJJIEKTYaJIbHbIe HABBIKU PELICHUs IMPOCTHIX
3ajay.



