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1 Iles1u ocBOECHUS TN CUMILTUHBI (MOAYJI51)

enpto ocBoeHus Moyl AucHMIUIMHBL "llnaHupoBaHue sKcrepuMeHTa" SBISIETCA
noAroToBka OakanaBpoB mo HampasieHuio 22.03.02 "Meramryprusi MarepuasioB” U mpoduiio
noAroToBku "TEeXHONOTUST JHUTEHHBIX TMpOIEccoB" K NpodecCHOHATBHON ESITEIIbHOCTH B
cooTBeTcTBUM ¢ TpeboBanusamu DenepanbHoro ['ocymapcTBeHHOro 00pa30BaTEIBHOTO
CTaHJapTa.

3ajaueld M3y4yeHHUs JUCLUMIUIMHBI SIBJISETCA TOATOTOBKA CTYIACHTOB K TBOPYECKOMY
MIPUMEHEHUIO MOTYYEHHBIX 3HAHUH MTPU CO3IaHUH HOBBIX U COBEPIIIEHCTBOBAHMIO JICHCTBYIOIIHNX
TEXHOJIOTHYECKHX MTPOIIECCOB, POPMUPOBAHHUIO Y CTYICHTOB CUCTEMBI 3HAHUH 110 INITAHUPOBAHUIO
SKCTIIEPUMEHTOB BO BceX c(epax y4eOHOW M NMPOM3BOJCTBEHHOW JESITEILHOCTH. JTa 3ajada
pelaeTcs CIeAyIOIMME CIIOCOOAMH:

- J1aTh MOHATHS 00 OILIEHKE SKCIIEPUMEHTAIBHBIX JaHHBIX, TCHEPATbHON COBOKYITHOCTH U
BBIOOPKH U3 HEE CIyUYalHbIX BEJINYUH;

- copMupoBaTh y CTYACHTA MPEJCTABICHUS O KOPPEISIHMOHHOM U PETrPECCHOHHOM
aHaJIM3aX, METOJIMKE OIICHKU U OTCEUBAHUS PA3TTUYHBIX (PAKTOPOB BRIOOPKH CITyYaHBIX BEJTMYUH;

- 00yunuth oOOyyarommxcs MeEToJaM IUIAHUPOBAHHOTO JKCIIEPHUMEHTa M IOHMCKa
ONTHMAJILHBIX 3HAYCHUH ()YHKITUU OTKJIMKA B ONIPEICIICHHON 00J1aCTH CYIIIECTBOBAHUS (JaKTOPOB
TEXHOJIOTHYECKOTO MpoIlecca;

- IPUMEHSATh METOJIbI IJIAHUPOBAHHOTO SKCIEPUMEHTA JJIA OOJIETYeHHUs PacueToB MpU
MPUMEHEHUHU APOOHOTO (haKTOPHOTO IKCIIEPHUMEHTA.

2 MecTo TMCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa30oBaTe/IbHON MPorpaMmMbl

HucuuruinHa ITnanupoBaHue SKCIepUMEHTa BXOAUT B 00s3aTEIbHYIO 4acTb Y4eOHOIo
r1aHa 00pa30BaTEIbHON MPOTPAMMBI.

Jus  u3ydeHWsl  JUCUMIUIMHBI  HEOOXOXuMBbl  3HaHUS  (YMEHMs,  BIaJEHUs),
c(OpMUPOBAHHBIE B Pe3YyIbTATE U3YUEHUS TUCIUIUINH/ IPAKTUK:

AHanu3 yucioBoi HHPopMaIuu

MareMaTtnueckuil aHanus3

WNudopmatrka 1 H”HPOPMAITMOHHBIE TEXHOJIOTUU

Maremaruka

3HaHus (YMEHHUs, BIAJCHMsI), MOTy4YEeHHbIE TPU U3YYCHUH JAaHHOM TUCLUIUIMHBI OyIyT
HEOOXOIUMBI 1151 U3Y4YEHUSI AUCIUILIINH/TIPAKTUK:

MonenrpoBaHue MPOLECCOB U 0OBEKTOB B METAJLTYpIUH

ITonroToBka K nporeaype 3aliThl U 32111 Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) U IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBoeHus auciuIuiiHbl (Moayns) «llmaHupoBaHMe SKcrepUMEHTa»
oOyyaromuiics JoKeH 001a1aTh CIEeAYIOMIUMU KOMIETEHITUSIMHU:

KOI[ HHIUKATOpa I/IHIII/IKaTOp JOCTHXXCHHA KOMIICTCHIINN

OIIK-4 CnocobeH mnpoBOAWTh H3MEpeHUs U HaOmoneHuss B cdepe MpodeccHoHaTbHON
JIeSITeTIbHOCTH, 00padaThIBaTh U MPEICTABISITh DKCIIEPUMEHTAIBHBIC TaHHBIE

OIlK-4.1 Bri6upaeT u npumMeHsieT METOIbl U CPECTBA U3MEPEHUS ISl ONpeAeTIeHUS
CBOMCTB MaTEpUAJIOB M M3JIEIUHA U3 HUX
OIIK-4.2 IIpoBOAUT SKCIIEPUMEHTAIBHBIE MCCIEJOBAHMSI U HUCIOJIB3YET OCHOBHBIE

MpHEMBI 00pa0OTKH M IIPEJICTABICHHUS MOJYUSHHBIX JAHHBIX




4. CTpyKTypa, 00bEéM H coep:KaHue AUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0EMKOCTh JAMCIIUIUIMHBI COCTaBiseT 3 3adeTHbIX eawaui] 108 akaa. yacoB, B TOM

qyuce:

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

— ayIuTOpHas — 8 aKkaJl. 4acoB;

— BHeaynutopHas — 0,7 akaJl. 4acoB;

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

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

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

AynuropHas 3 =
KOHTaKTHas paboTa E 3 ®dopma TeKyIero
=
B aKaJl. yacax g Bu KOHTPOJISt
Pasnen/ Tema 3 (B axaz. vacax) S A . P Kon
> 3 © | caMocTOATENBHOU | yCIIeBaeMOCTH U
JIACIMTUTHHBI N [ . | xommeTeHUM
Q & padoThI MIPOMEKYTOYHOM
na6. | mpakr. | € & ATTECTAIN
Jlek. < < 11
3aH. 3aH. | &
1.
1.1 Beenenue. CBenenus u3
TEOPHUH  BEPOSATHOCTH U
MaTeMaTH4YeCcKoi
CTaTUCTHKU  (TeHepaybHas TpopaGoTka
COBOKYITHOCTb BbIOOpKa .
cnyqaznmx ’ BeJ‘II/I'{EIH Teoperndeckoro |Tekymuii KOHTPOIb
2
JIEKIIMOHHOTO CIIEBACMOCTH.
XapaKTePUCTHKHN BBIOOPKH). (e ) y OIlK-4.1,
0,5 0,5 11 MaTepHana. IIposenenue
TTonsrue o BHJIAX OIlK-4.2
S — W3zyqenue pacdeTHbIX paboT ¢
JONIOTHUTENBHOTO | mpuMenennemM [1K.
MaTeMaTHYECKOTO u MaTeDHa
(uzuygeckoro P ’
HKCTIIEPUMEHTOB,
MPUHIIIIAX
TEOMETPUYECKOTO u
1.2 Craructuueckne
METOIbl B  YNPaBICHUU IIpopaboTka
KaueCTBOM TPOXYKIMH. [ 4 TEOPETHYECKOTO
Texymuit KOHTPOJIb (JIeKIMOHHOTO)
MPOIYKIHH. [puHIATB Mmarepuana.
BHIOOpa  KOHTPOIHPYEMBIX Uzyuenue
napaMeTpoB M WX YPOBHS B JIOTIOJTHUTEIIEHOTO
CTaHJapTax Ha Marepuaia. N
Texymuit KOHTPOJIb
METaJLTYPTUIECKYIO IIpopaboTka
yCIIeBaeMOCTH.
MIPOIYKIIHIO. METOIUYECKHUX OIlK-4.1,
0,5 0,5 12 o IIposenenue
CraTtucTiueckoe yKa3zaHui K OIIK-4.2
pacdeTHbIX paboT ¢
000CHOBaHUE o0beMa MPaKTHICCKAM [ en TTK
BBIOOPKH TIPH KOHTPOJIE Yy 3aHIATHSM, P )
MOCTABIIUKA u COCTaBJICHHE KOHC
noTpeduTens. -TIeKTa,
KonrposnbHbie KapThl. MIOJrOTOBKA
OO0miast cxema ymHpaBJICHHUS OTBETOB MO
TEXHOJIOTHYECKUM KOHTPOJIbHBIM
00BEKTOM C aJanTHBHBIM BOIPOCAM.
OJI0KOM.




1.3 XapakTepucTUKH BHJIOB

SKCHEPUMEHTOB MpopaGorka
(TeopeTryeckuii  TOJXO/, Teogefnqecxoro
MaTeMaTHYECKOES (eKIHOHHOTO)
CUMYJUPOBAaHUE  YCIIOBHI MATEDHANA
JKCIIEPUMEHTA, s p eHI/Ie.
(bU3HYECKUil IKCTIEPUMEHT), ,I[OHOJ'IIZI;ITQIIBHOI‘O
YCIIOBHUS noaoous MaTePHATA
(usudeckoro o0beKTa U Iro I;.60TK'a Texymmii KOHTPOJIb
MaTepuaabHOU KOIHH. pop YCIIEBaEMOCTH.
METOJIUYCSCKUX OIIK-4.1,
Beibop  HambGomee  3¢- 0,5 0,5 12 AsaHII K IIpoBeneHue OINK-4.2
(exTUBHOI CXEMBI - Y;KTH%CKHM pacdeTHbIX pabdoT ¢ )
JKCIIEPUMEHTA. p3aHSITI/IHM npumenenueM [1K.
Cocrasienue 1aHa COCTABNCHIE ;(OH
NPOBEACHHUS JKCIIEPHMEH- cleKTa
TOB  pa3HBIX  YpOBHEH HOZ[FOTOB:Ka
(ombITHBIH, 1a60pPaTOPHBIH, OTBETOB 110
MOTYTIPOMBILICHHBIH, N
TPOMBIIIICHHBIH, BOI'? ocam
U3TOTOBJIEHUE OTIBITHO- p )
MPOMBIIIJICHHOW MapThH).
IIpopaboTka
TEOPETUYECKOTO
JIEKIMOHHOTO
1.4 BBeneHHe B METOIUKY ( MaTePHATA )
IUIAHUPOBAHUS I/I3yt}:eHHe.
JKCIEPUMEHTA (obmrue OTOHHTELHOTO
TIOHSITHS TPUHITUIIBI). .
Bt ’ HI; anljeT O)B MaTepuana. Texymuit KOHTPOIH
p p ITpopabotka yCIIeBa€MOCTHU.
OINTUMU3AIIUH, OIIK-4.1,
N 0,5 0,5 12,4 | MeTommyecKHux IIpoBeneHue
0000I1ICHHBIH napameTp o OIlK-4.2
ONTHMH3AIIN bynxius yKa3aHUH K pacueTHbIX pabot ¢
’ Y npakTuaeckuM | mpumenenneM [1K.
JKeIaTeIbHOCTH. Bri6op R
THNA MaTeMaTH4YeCKOI COCTABICHITE I’<OHC
MOJINHOMHAIbHON WITM HHOM [IeKTa, TTOATOTOBKA
MOJIEIH. ’
A OTBETOB 110
KOHTPOJIbHBIM
BOIIPOCAM.
1.5 Tlonselii u ApOOHBIA IIpopaboTka
(aKTOpHBIA  AKCIIEPUMEHT. TEOPETUYECKOTO
IpaBuna MOCTPOCHUS (JIeKIMOHHOTO)
IUIAHOB — JPOOHBIX PEILIHK. MaTepHana.
Pucku npu MCHoNb30BaHUH Uzydenue
IJIAaHOB C leOGHbIMl/I JOIIOJIHUTECIIBHOT'O
peluiMKaMi — BIIUSHHE Ha Marepuana. T ek VI KORThOME
TOYHOCTh IIpopaboTka yi P
yCIIeBaeMOCTH.
MPOTHO3UPOBAHHS (HYHKIIUH METOINIECKHIX OIIK-4.1,
0,5 0,5 12 II
, , o poBeneHne
OTKJIMKA. Tumel TUTAaHOB yYKa3zaHui K ACUCTHEIX PAGOT ¢ OIIK-4.2
JKCIIEPUMEHTa — JBY- H MPAKTHIECKUM g{ I/IMCHGHI/IIG) v TIK
Tpex (aKTOpHBIE IUIAHBI 3aHATHAM, P )
tuma N = mn (N - COCTaBIICHHE
HEOOXOMMOE  KOJIMYECTBO KOHCIIEKTa,
OIBITOB, M — KOJHYECTBO MIOJrOTOBKA
ypoBHEH BApBbUPOBAHUS OTBETOB 110
CITyqailHbIX (DaKTOpoB, N — KOHTPOJIbHBIM
KOJIMYECTBO (haKTOPOB). BOIIPOCAM.




IIpopaboTka

1.6 Koaddumuenr
TEOPETUYECKOTO
KOHKOP/IAIIUU
(JIEKITMOHHOTO)
(ko3 dunmeHT  cornacus)
N Marepuana.
NpU  IKCIEPTHOH  OLICHKE
Nzyuenne
BIMSHUS ~ (PaKTOpOB  Ha
JIOTIOJTHUTEIIEHOTO
GbyHKIHIO OTKJIMKa
Mmarepuana. .
(mapaMeTp ONTHMH3ALIUH). IpopaGorka Texymmii KOHTPOJIb
OCHOBHBIE CBOIiCTBa pop YCIIEBaEMOCTH.
METOIUYECKHX OIIK-4.1,
MaTpHUIIBI  MaTeMAaTHYECKU 0,5 0,5 12 o IIposenenue
yKa3aHUH K OIIK-4.2
TUTAHAPYEMOTO pacdeTHbIX paboT ¢
MPAKTHIECKIM
JKCIIEPUMEHTA npumenenueM [1K.
3aHITHSM,
(HOpMUPOBKa,
COCTaBJICHHE
CHMMETPUIHOCTb,
KOHCIIEKTa,
OpPTOTOHAITLHOCTH,
MOJITOTOBKA
pOTOTa0EIBHOCTh
N OTBETOB 110
IKCTIEPUMEHTATBEHOMN
KOHTPOJIbHBIM
MAaTpHIIBI).
BOIIPOCaM.
ITpopaboTka
TEOPETUYECKOTO
(JIEKIIIOHHOTO)
Mmarepuaa.
1.7 Meroauka pacueTa P
Nzyuenne
K03 GUIIUEHTOB
JIOTIOJTHUTEIBHOTO
SMITUPUIECKOTO YPaBHEHHS
[0 JAHHBIM IIPOBEICHHOIO MaTepuana. Tekymuit KOHTPOJIb
TUTAaHH eMorop Ipopaboria ZHeBaeMOCTI:/I
Py METOAUYECKUX b ’ OIIK-4.1,
9KCIIEPUMEHTA. CBs3b 05 05 12 o ITposenenue
yKa3aHUH K OIIK-4.2
s dekra (bakTopa c pacueTHsIX paboT ¢
MPAKTHIECKIM
k03¢ punmenTamu npumenenuem I1K.
3aHSITHSM,
YpaBHEHHUSI. Kpurepun
COCTaBJIEHHE KOHC
ONTHMAITLHOCTH IUTaHOB
-MeKTa,
JKCIIEPUMEHTA.
IIOJTOTOBKA
OTBETOB I10
KOHTPOJIbHBIM
BOIIPOCAM.
ITpopaboTka
TEOPETHYECKOTO
(JIEKILIMOHHOTO)
Marepuana.
1.8 BeezneHue B pemeHue 1o Nzyuenue
TIOUCKY ONITHMAJTEHOTO JIOTIOJTHUTEIIEHOTO
IKCTPEMATBHOTO 3HAYCHHUS Mmarepuaa. .
Texymuit KOHTPOJIb
napaMeTpa ONTHMHU3ALUH B IIpopaboTka
yCIIeBaeMOCTH.
obnactu onpeneneHus METOINYECKUX OIIK-4.1,
0,5 0,5 12 o IIposenenue
(QYHKIMU JIBYX M MHOIO- yKa3aHUH K OIIK-4.2
. pacdeTHbIX paboT ¢
(hakTOpHBIX YpaBHEHUN NIPAKTUYECKUM
npumenenueM I1K.
(meTon KpYTOTO 3aHATHSM,
BOCXOK/JICHUS Bokca- COCTaBIICHHE
VYuncona u ap.). KOHCIIEKTa,
MOJArOTOBKA
OTBETOB I10
KOHTPOJIbBHBIM
BOIIPOCAM.
HWroro no pazneny 4 4 95,4
Hroro 3a cemectp 4 4 95,4 3a4éT
Hroro no pucrumianne 4 4 95,4 3a4eT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouiecce npenogaBanus nucuIuinHbl «l [nanupoBaHue 3KCIEPUMEHTA» MPUMEHSIOTCSA
TPaJULIMOHHAS U MOJYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Jlexumu IPOXOJAT KaK B TPAAUIIMOHHON (opMe, TaK U B (hOpPME JICKIIUH-KOHCYJIbTAIUH,
IJ€ TEOPETUYECKUN MAaTepHaIl 3apPAHEE BBIAACTCSA CTYICHTaM JJISI CAMOCTOSITEIBHOIO U3yUYEHHS,
JUISL TIOATOTOBKHU BOMPOCOB JIEKTOPY, TaKUM 0Opa30M, JICKIUS MPOXOIUT IO THUITY BOMIPOCHI-
OTBETHI-IUCKYCCHUsl. JICKIIUU YUTAIOTCS C HMCIOJIb30BAHUEM MYJIbTHMEIUWHOTO 000PYHAOBaHUS,
MPE3EHTAMOHHBIX MAaTEPUAIIOB.

JIeKMOHHBIA MaTephaln 3aKperuisieTcs B XOJ€ NPAKTHYECKUX 3aHATHM, HAa KOTOPBIX
BBINIOJIHAIOTCS TPYNIOBbIE WM HWHAWBUIyAIbHBIE 3aJaHUs IO MpoijaeHHONW Teme. [lpu
MPOBEJCHUH MPAKTUYECKUX 3aHSATHI HCIOIB3YETCS] METOJI KOHTEKCTHOTO OOYYCHWsI, KOTOPBIN
MO3BOJISIET YCBOUTH MaTEpUajl MYTEM BBISBICHUS CBSI3E€H MEXIYy KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipyu BBHIMOJIHEHUU MPAKTUYECKUX 3aHSITHH HCIOJIB3YETCS TEXHOJOTUSl KOJUIEKTUBHOIO
B3aUMOJICUCTBUS. 3aHATUS MPOBOIATCS B BUIE OOCYKICHHS TOJYYCHHOTO 3aJlaHUsl, TIPU I3TOM
CTYIEHTBHl pabOTalOT COBMECTHO C TMOCJIEAYIOIIMM TPYIIOBBIM aHATU30M MOJYYEHHBIX
pe3yJIbTaTOB.

B yue6GHOM mporiecce UCIONb3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI IPOBEICHUS
3aHIATHA (KOMIIBIOTEPHBIC CHUMYIISAINU, pa300op KOHKPETHBIX CHUTyalliid) B COYCTAHUH C
BHEAYJIUTOPHOU paboToii ¢ 1enpio GopMupoBaHUS U pa3BUTUS MPOGECCHOHATBHBIX HABBHIKOB
o0ydJarouuxcsi.

CaMmocTtosiTenbHasi paboTa CTYIEHTOB CTUMYJIHUPYET CTYAEHTOB K WHIUBUAYATbHON
popaboTKe TeM B TPOIECCe HAMMMCAHUsS pedepaToB, BHITOJHCHUS WHANBUIYAIBHBIX 3a/IaHUN, B
MIPOIIECCE MOATOTOBKH K KOHTPOJIBHBIM Pab0TaM M UTOTOBOM aTTEeCTallUH.

6 YueOHO-MeTOIMYeCKOE 00ecnedeHue CaMOCTOSITeIbHO padoThl 00y4aroIuXCsl
[IpencrarneHo B mpuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOM aTTecCTAMI
[IpencraBieHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. JykesinoB, C. 1. OCHOBBI HH)KEHEPHOTO IKCIIepUMeHTa: YueOHoe mocodue / JIyKbsiHOB
C.HU., IlanoB A.H., BacuiwseB A.E. - Mocksa M1 PUOP, HUI] MTH®PA-M, 2019. - 99 c.: -
(Boiciiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-100021-2. - TekcT : 37€KTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/1020699 (narta obpamenus: 07.02.2024).

2. CpiukoB, A.b. [lnanupoBanue skcnepumenTta: yuyebHoe nocodue/A.b. Cerukos, A.A.

FOmabaes, E.H. [llupsesa, M.A. lllekmeeB. — Marautoropck: M3a-Bo Maruutoropck. roc. TexH.
yH-Ta, 2023. 70 c.

0) lonoJiHMTE ILHAA JIATEpaTypa:


https://new.znanium.com/catalog/product/1020699

1. Agnep, FO.I1l. Merononorus u npakTuka IUIAaHUPOBAaHUA 3KCIepuMeHTa B Poccun :
monorpadus / FO.I1. Amnep, F0.B. I'panosckwmii. — Mocksa : MUCHUC, 2016. — 182 ¢. — ISBN
978-5-87623-990-7. — Tekcr : aniekTpoHHbIH // JIaHb : 37I€KTPOHHO-OMOIMOTEYHAsI CUCTEMA. —
URL.: https://e.lanbook.com/book/93686 (nara oopamienus: 07.02.2024). — Peskum gocTyma: s
aBTOPU3. I10JIb30BATEIICH.

2. Menbanuenko, A.C. MartemaTudeckas CTaTHCTHKAa M aHAIW3 JaHHBIX . y4eOHOE
nocobue / A.C. Menpunuenko. — Mocksa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-906953-62-
9. — Tekcr : osmektpoHHbii // JlaHb : 37eKTpoHHO-OMOIMOTeYHass cuctema. — URL:
https://e.lanbook.com/book/108035 (mata obparenus: 07.02.2024). — Pexum goctyna: ajis
aBTOPH3. TI0JIH30BATEIICH.

3. Crenanos, [1.E. [TnannpoBaHue sKcriepuMenTa : yueoHo-metoanueckoe nocoodue / I1.E.
Crenanos. — Mocksa : MUCHUC, 2017. — 22 ¢. — Tekcr : anexTponnslii // JIaHb:



https://e.lanbook.com/book/93686
https://e.lanbook.com/book/108035

9JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/108113 — Pexum
JIOCTYTIA: IS aBTOPH3. TI0JIb30BATEIICH.

B) MeToauyeckue ykazaHusi:

1. Crartuctudeckre METOAbl 00paOOTKH U aHATN3a YHCIOBOW HH(OpMAIHK, KOHTPOJIS U
ynpasieHus kadectBoMm npokata/M.U. Pymsuues, C.A. JleBannosckuii, H.A. Pyuunckas, K.E.
Uepxkacos, A.B. JlorunoB. — Yue6Hoe nocodue. — Marautoropck: M3a-Bo Maruutoropck. roc.
texH. yH-Ta uM. .. Hocoga, 2014. 257 c.

2. MonoukoBa O.C. BapuaHTpl 3aaHuii TO aHAIW3Y YUCIOBOM uHbOpMammu ais
OaxanaBpoB. — Meronuueckue ykazanus. - Maruuroropck: M3n-so MarHuToropcek. roc. TexH. yH-
taum. I''. Hocosa, 2017. 15¢c.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

IIporpammHoe oGecnieueHue

Haumenosanue [10 Ne orosopa Cpoxk neiicTBuS JTULEH3UU
MS Office 2007, 135 o1 17.09.2007 SecopouHo
Professional
STATISTICA B.6 K-139-08 ot 22.12.2008 0EeCCPOYHO
Adobe Reader CBOOOIHO 0eccpouHO
DNEeKTPOHHBIE
TLIAKATBI IO K-278-11 or 15.07.2011 6eCCPOUHO
JTUCIUTUTHE
"Marepuanosenexue"

Hpmbeccnonanbmﬂe 0a3bl JAHHbIX nmbopMaunongle CIIPaBOYHLIC CUCTEMBI

HasBanue xypca CchuIKa
Harmonanbhast WH()OPMAIIMOHHO-aHATHTHYECKAS
cucrema — Poccmiickmii  mwHaekc naywnoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)
[MouckoBas cucrema Axamemus Google (Google URL: https://scholar.qoogle.ru/
Scholar)
denepaibHOE  TOCYAAPCTBEHHOE  OKOKETHOE
yUpeKICHUE «DeepanbHbIit unctutyT|URL: http://www1.fips.ru/

MTPOMBIIIITICHHONW COOCTBEHHOCTH

Poccuiickas ~ T'ocynapctBenHass ~— OuOiIMoTeKa.

Karanoru

I7eKTpORHbIE. pecypent dubmmorexn MITY . https://host.megaprolib.net/MP0109/Web

I".'. HocoBa
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIMTILIHHBI (MOLYJIs1)

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKoe o0OecrieueHume JUCHHUIIIIMHBI BKJIIFOYACT:


https://e.lanbook.com/book/108113
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

MaTCpI/Ia.HBHO-TeXHI/I‘ICCKOC obecrneucHUe JUCHUIIIIMHBI BKIIFOYACT:

Tun u Ha3Banue ayautopun OcHalleHUE ayAUTOPUU

1. AynuTopwst 1Jis IEKIIMOHHBIX U MMPAKTHYECKUX 3aHITUN - MyJIbTUMETUITHBIE CPEICTBA
XpaHeHHs, TMepeJadyd U TpeACTaBICHUs WH(POpPMALUU, MOJEIN KPUCTALIMYECKUX PEIIETOK,
TUIAKaThI

2. Aynuropus  Juis  TPYNIOBBIX U UHIUBHUAYaJIbHBIX KOHCYJIbTALIUH,
CrenmanusupoBanHas Me6eib. [lepconanbHbie koMmmbioTepsl ¢ maketom MS Office, Beixoaom B

WNuTepHeT W ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(DOPMAIMOHHO-00pPA30BATEIBHYIO CPEIY
YHUBEPCUTETA TEKYILEr0 KOHTPOJIA U IPOMEKYTOUHON aTTECTALIUU

3. Ayauropuu i CaMOCTOSITENBHON paboThl: KommbloTepHble [lepcoHanbHBIE
KomIibioTepsl ¢ naketomM MS Office, Beixomom B IHTEpHET U ¢ JOCTYIIOM B KJIACChI; YUTAILHBIC
3aJ161 OMOJIMOTEKH AIIEKTPOHHYIO HH(OPMAIIHOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

4. Tlomemenue st XpaHeHusl ¥ mpodriakTuueckoro Crienuann3upoBaHHas MeOelb.
CraHOYHBIN TIapK O0OPYIOBaHHMS M MHCTPYMEHTBI IUIsl OOCITY)KHBaHHS M PEMOHTa y4eOHOTO
o0opymoBaHus. MPOGHUIAKTHISCKOTO OOCITY)XMBAHHMS W PEMOHTa Yy4eOHOTro OOOpYIOBaHHS.
[Tomernienue i1 XpaHeHHs y4eOHOTO 00OPYIOBAHHUSL.
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YueOHO-MeTOAHUYECKOE

00y4Jaromuxcs

odecrmeueHue

CaMOCTOATEJILHOM

IMPNMJIOXEHHE 1

padoThbI

Ouyenounvie cpedcmea 015l NpoeeoeHuss meKyule20 KOHMpoJs 6 6ude ayoumopHou

KoHmpoabHou pabomol (AKP)

Ilepeuenv mem 013 NOO20MOBKU K CEMUHAPCKUM 3AHAMUAM.
VcxonHbple AaHHBIE Ui IPOBEIEHUS IPAKTUUECKUX 3aHATHH IpeacTaBieHsl B 16
BapHUaHTaX CIy4alHbIX BEIOOPOK (00beM BBIOOPKU — N = 59), OMH U3 KOTOPBIX MPUBEACHA HUXKE.

% C % Cr %Mn Ni Ti HRC Ku ¢
249 | 1521 5,75 2,87 152 | 61,04 501 16,58
2,15 17,83 4,58 2,4 116 | 62,17 7,76 9,22
201 | 17,15 3,26 2,98 124 | 61,49 6,06 | 17,97
2,62 | 19,33 5,46 2,6 1,18 | 60,08 11 5
2,54 | 15557 3,34 1,85 1,39 | 62,65 85| 16,17
2,11 | 16,55 5,78 1,76 1| 5934| 1042 4,66

3| 16,99 5,99 2,9 1,66 60| 11,96 5,9
299 | 20,92 4,9 1,02 193] 59,32 6,35| 10,71
2,82 | 17,85 3,46 2,97 106 | 61,95 5,13 10,15
2,06 | 19,69 4,52 1,87 169 | 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 1,95 196 | 6168| 11,19 7,29
2,09 | 18,27 5,88 2,34 169 | 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 3,48 161 1,09 62,48 6,79 5,04
2,62 | 1515 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 | 59,92 596 | 12,79
2,97 17,4 3,42 1,88 1,29 | 60,73 9,94 | 10,58
2,65 19,8 5,1 1,56 1,77 | 62,36 5,22 11,2

22| 1584 5,66 2,17 194 | 61,97 9,63 9,45
2,39 | 18,17 4,03 2,03 1,2 62,4 9,84 | 13,73
2,53 | 1761 3,1 2,77 197 | 62,16 8,67 | 13,62
2,06 | 17,45 5,56 1,09 1,82 | 61,26 5,91 10,6
2,16 | 15,93 5,5 1,22 143 | 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 1,15 193| 62,06 10,19 | 13,86
2,72 | 20,36 3,26 1,63 15| 5998 | 10,16 | 17,61
2,54 | 19,63 4,03 2,61 101 | 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 2,92 193 | 61,28 8,15 2,35
2,28 19,5 5,39 2,29 1,38 | 60,25 79 7,79
2,73 | 17,63 5,03 1,31 156 | 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 1911 5,28 2,52 1,37 | 60,23 6,79 9,08
2,87 | 18,35 5,52 1,65 126 | 6002| 11,69 9,92

22| 16,21 3,07 2,57 164 | 62,35 11,1 6,04

22| 16,07 4,01 2,58 164 | 61,63 9,74 3,58
2,38 | 16,97 3,93 1 1] 5939 7,37 | 10,42
2,56 | 15,85 3,87 1,36 13| 5955 | 10,14 6,77
244 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
221 1794 4,89 1,93 158| 6013| 1045| 17,72
2,06 | 1572 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 59,3 798| 10,96
2,62 | 1567 5,91 2,51 197 | 59,61 7,81 7,1
2,56 | 20,09 3,81 2,74 135| 6255| 11,44 2,91
2,27 | 15,81 3,76 1,28 187 6011 ] 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 1,84 152 | 60,07 5,93 4,41
2,71 | 18,82 4,15 2,89 146 | 62,62| 10,68 | 13,85

AKP 1. ITpaktruyeckas nepsuyHast 00paboTKa BEIOOPKHU CIIydailHON BETUUHHBI

Bbuncnute C npuMeHeHHeM —mnporpammHoro mpoaykta Exel  craructuueckume
XapakTEepUCTUKN (MHUHHUMAaJIbHbIE, MaKCHMallbHble, pa3MaX 3HAueHUIl, CpeiHHEe 3HAuYCHMS,
CPEIHEKBAIPaTUIECKOE OTKJIOHEHHE-CTaHAapTHOE OTKIIOHEHHe, Kod(duumeHnT Bapuanmw,
Me/iMaHa, MOJia) pacueTHOM BBIOOPKU. TO €cTh BBIYMCIUTD MO HE3aBUCUMBIM (Xi) U 3aBUCUMBIM
(Yi) ciiyyaifHbIM BeTHUMHAM CIICTYIOIINE XapaKTePUCTUKH:

- MHHUMAJIbHBIC 3HAYCHUSI CITydaifHbIX BenuduH - (Xi, Yi)min;

- MaKCHUMAaJIbHbIC 3HAYCHUSI CITydaiHbIX BeTH4YHH - (Xi, Yi)max;

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

- cpennee 3Ha4eHUE (Xicp, Yicp) = Z(Xicp, Yicp)/N, Tie N — 00beM BBHIOOPKH;

- CpEIHEKBaIpaTHYEeCKOe OTKIOHEHHE=CTaHIapTHOE OTKIOHeHHe Sy = [X (Xi —
Xep)?In]°®; Syi = [Z (Yi— Yep)?IN]°®;

- k09 durent Bapuarm, % — Vi =  (SxilXepi) 100 % 1 Vyi = (Syil Y ¢pi) 100%;

- MeauaHa BeIOOpkH (Med) — cpelMHHOE 3HAYCHUE CIyYalHOW BEJIMYMHBI MEXKIY
MUHHMAaJIbHBIM U MakcuMalibHbIM e¢ 3HaueHussMu — med (Xi, Yi) = [(Xi, Yi)max - (Xi, Yi)min]/2;
MenraHa B OOJIBIIMCTBE CITy4aeB HE COBMAIACT CO CPETHUM 3HAYCHHEM BBIOOPKH;

- moza BeIOOpkH (Mod) — Hamboiee 94acTo BCTpedarolieecs 3HAYCHUE CITy4aiHOW
BEJIMUMHBI (OTpPEENIeTCsl aHAJIM30M CIIy4aiiHON BBIOOPKH WJIH 110 THCTOTPAMME).

[TocTpouTh THUCTOrpaMMBl CIy4alHBIX BETUYMH (Tpaduueckoe pachpeieseHue
CITy4aifHOW BEIMYHMHBI) M CPABHUTH MX C TEOPETHUECKUMHU PACTIPEIICTICHISIMH.

Jns koHkpeTHOW ciydaiiHoM BenmuumHbl (X, Yi) ee pacmpeleneHue B BBIOOpPKE
OTIpeNeNsIeTCs] MOCTPOSHUEM THUCTOTPAaMMBI. AJITOPUTM 3TOTO TOCTPOCHHS 3aKIOYaeTCs B
CJIEAYIOIIEM:

- Ha OCH OpJMHAT OTKJaJbIBacTCs 4actora (Ni) Wiu 4yactocTh (Ni/N) — KOJIUYECTBO
3HaYeHUH CITy4aifHOW BEJTMYMHBI, NOMAJAIONINX B ONpPEACICHHbI MHTEpBaJ 3HAYEeHUI; HAa OCH
abIMCC OTKJIAIBIBACTCS HECKOIBKO WHTEPBAIOB BHYTPU pa3Maxa CIydailHON BEIMYHMHBI, YHCIIO



ATUX WHTEPBAJIOB OIMPEAETSAETCS CTATUCTUYCCKH, B OOJNBIIMHCTBE CIIY9aeB 3TO YHCIO COCTABIISET
10 uaTEpBAIOB;
- TIPH 3TOM TPOBEPOYHBIMU KPUTEPUSMHU MPABUIBLHOCTU TOCTPOSHUSI TUCTOTPAMMEI

SIBJISICTSI BBIMIOJTHEHUS YCIIOBHE Xn; = N wium X(Ni/n) = 1.

AKP 2. KoppensiiMoHHbIH aHanu3 BEIOOPKH

Pacuurath mpu momoriy nmporpammoro npoaykra Exel (Haxxats Ha ki1aBurry fx, BEIOpaTh B
MO3UIUN «CTATHCTUKA» (QYHKIHIO «KOppen», YKa3aTh KOOPIWHATHI COOTBETCTBYIOIIUX IIap
CIIy4aifHbIX BEJIMYHWH, MOJYYUTh 3HAUEHUS MAPHBIX KOA()(UIMEHTOB KOPpEISIUU) MOoMapHbie
KOA(HUITUEHTHI KOPPEISIIIAA MKy HE3aBUCMBIMH CITy4YalHBIMUA BETTUIUMHAMU — lxjxi+1 ¥ MEKIY
3aBucuMbIMU (Yi) U He3aBUCHUMBIMHU (Xj) MEPEMEHHBIMHU -lyjxi; ONPEAETUTh UX 3HAYUMOCTH
MyTeM CPABHCHHSI ¢ TAOIUYHBIMU, KPUTUUECKUMHU 3HAYCHUSIME KOd((PHUIIEHTA KOPPEIISIIIHH.

Huxe npencrapnena tabiuia ¢ KpUTHIECKUMU 3HaUCHSAMU KO3 PUIIUEHTA KOPPEISIIIUY B
3aBHCHMOCTH OT 00beMa BBIOOPKH (N) U ypOBHS 3HAYUMOCTH (0); o0 = 1 — P, rie P — BEPOSTHOCTD
COOBITHS.

Kputnueckue 3Hadenus ko3duimenra koppensuu

O6bem YpOoBEHb 3HAUUMOCTH, 0.

BBIOOPKH, 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! popMyIIsl 171 pacyera IonapHoro Ko3GQpUIMeHTa KOPPEsLUH:
- Ixixi+l = Z(Xi — Xiep) ( Xi+1 — X(i+1)ep)XiXi+1/NSxiSX i+1

~yixi = Z(Xi— Xiep)( Yi— Yep) YiXi/ NSxiSyi.




3HaYMMOCTh  KO3(ppuLMeHTa MapHOH KOppENALMU  ONpEeAessieTCs CpaBHEHHUEM
(dakTH4ecKoro 3Ha4YeHHS Kod(PQUIIMEHTa KOPpEeIsIIud C TaOJMYHOM 3HA4YCHHEM: €CIU
(akTHueckoe 3HaYeHHE OOJbIIEe TAOIMYHOTO, TO CYIIECTBYET MEXAY HEU3BECTHBIMU 3HAUMMAs
CTaTHCTUYECKas CBS3b, B IPOTUBHOM CIIydae TaKOBas CBSI3b OTCYTCTBYET.

AKP 3. Ortceuts He3HaunMble (HaKTOp aHaIM3UpyeMoil BbIOOpkH. OnpenenuTsb
CTAaTHUCTUYECKU 3HAYMMbIE CBSI3M MEXAY 3aBHCHUMBIMHU M HE3aBUCHUMBIMU IEPEMEHHBIMHU U BUJA
PErpecCUOHHON 3aBUCUMOCTH, a TAK)KE MEX/1Y HE3aBUCUMBIMHU TIEPEMEHHBIMU.

B nepByto ouepenb CTpOUTCS KOPPEISAIHMOHHAS MAaTpULla — CHMMETPUYHAs! OTHOCUTEIBHO
qUaroHanu (aHaJOrMyHO TaONWIE CIOPTUBHOTO COPEBHOBATEIBHOTO KOMAHAHOTO WM
JMYHOCTHOT'O YeMITMOHATa) — 00pasel] MPUBOJIUTCS HIDKE.

X1 X2 X3 Xa Xs Y1 Y2 Y3 Y4

X1 1 I'x1,x2 Ix1,x3 Ix1,x4 Ix1,x5 ly1x1 Iy2 x1 ly3,x1 lyax1
X2 1 I'2x3 I'x2 x4 I'x2,x5 ly1x2 ly2.x2 ly3x2 lyax2
X3 1 I'x3,x4 I'x3,x5 ly1,x3 ly2,x3 Iy3x3 ly4.x3
X4 1 I'x4,x5 Iy1x4 Iy2 x4 Iy3xa lya x4
Xs 1 ly1.x5 ly2,x5 Iysxs IYaxs
Y1 1 lyLy2 ly1y3 lyLy4
Y2 1 ry2ys ly2,y4
Y3 1 ly3,y4
Y 1

3areM 3HaueHUs KO3(PPUIMETOB MapHBIX KOPPEIALUNA OTMEUAIOTCs 3HAKOM (), €CJIM 3TOT
KO3 PHUITUEHT KOPPEISAIMN CTATUCTUYECKH 3a4UM, ¥ 3HAKOM (-), €ClTi KOA(PPUIIUESHT KOPPEAIUN
He3HauuM. J[J11 oTcenBaHUsl HE3aBUCUMBIX MEepEeMEHHBIX (X-0B) MPOBOAUTCS (OAUH U3 METO/IOB)
clenyolas mpoienypa: u3 oOueil KOppensiuoHOW MaTpHIlbl BBIACISETCS y4acToK ¢ Xj U B
si9eHKaxX MPOCTABJISICTCS COOTBETCTBEHHO (+) min (-).

X1 X2 X3 X4 Xs Kon-Bo

3HAYUMBIX
KOppeILAN

X1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xq |+ - + 1 + 3

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

Takum 006pazom, mocsue AByX UTTepanuii octaauck 3 X-a - X1, X3, u Xs.

Jli1g BbIOOpa 3HAUMMBIX 3aBUCUMOCTEH (M0 KO3()PUIMEHTY KOPPEISALUN) MEXIY Y-MU U
X-MH, YTOOBI TOCTPOUTH PEIPECCUOHHBIE YPABHEHUS CBA3H, HEOOXOAMMO MPOAHATU3UPOBATS €1I1e
OJIHY YacCTh KOPPEISLUOHHONW MaTPULIbL:

Y1 Y2 Y3 Y4 3HaYUMEIE
Koppersanuu Xi
c Yi

X1 ryixt/+ | Fyoxil- | fyaxil+ | ryaxil- XicYiuYs

X2 Ixixel- | Ixaxel- | Ixaxel- | Txixel- X2 — HeT
KOpPEJIALUIMA C

Yi

X3 Ix1,x3l- Ix1x3l- rxixal- | rxixal+ X3cYs

X4 Ixaxal+ | rxaxal+ | taxal+ | raxal- | Xac Y1, Y2, Y3

Xs xixs/- | Ixaxsl- | Ixaxsl- | Fxaxs/+ Xsc Yy

3Ha4. koppel. Yi Yic Yac Ysc Yasc
¢ X X1, Xa Xa X1, Xs | X3, X5

Ha ocHoBanuM 3Ha4MMBbIX KO3QGUIIUEHTOB KOPPEIauuu Mexay Yiu Xj onpeaensercs, 4To
HE00XO0/IMMO TOJTYYUTh PErPECCUOHHBIE YPAaBHEHUS CIEIYIOIUX BUIOB U C YU€TOM OTCEHBAHHUS
X-0B:



Y1= ao+ aiX1+ asXy;
Yo=ag + asXs:

Yz =ao+ arX1+ aaXy;
Y4 =ap+ azXs+ asXs;

AKP 4. [Tpu nomonu NpuMEHEHHS perPeCCHOHHOTO aHaIN3a PacCUUTATh KOA(DPUITUESHTHI
PErPECCUOHHOTO YPaBHEHMUSL.

B AKP 3 ompeneneHbl BUIBI PETrpeCCHOHBIX 3aBHCHUMOCTEH, KOTOpPBhIE HEOOXOIMMO
NOJIyYUTh JJIs OLIEHMBAHHUS, IPOTHO3Aa U YIPaBJIEHUsS TEXHOJIOIMYECKMMHU Ipoueccamu. [
pacuera KO3(p(QUIMEHTOB YpaBHEHUH a0, & MPUMEHSETCS pPACUYETHBIH METOJ| HaMMEHBIINX
kBagpatoB (MHK) c wucnonb3oBanueM HCXOJHON BbIOOpKM ciaydaiHeix BenmnunH. MHK
OpeanonaraeT IOUCK AKCTPEMAJIbHOIO (MHUHUMAIBHOIO) 3HaueHHsl (YHKIMOHAIA CyMMBbI
Pa3sHOCTH B KBaJpare MEXAY (PaKTHUECKUMH U PaCUCTHBIMU 3a4C€HUSAMH (DYHKIIMHY OTKIIMKA:

F = Z(Ypaxr- — Ypacs.)?> — Min (0). B ypaBHeHHe T0CTABIAIOTCSA TOCTPOUYHO (PaKTUUECKHE
3HAUEHUS Ygpaxr. U Ypaca. B BUJIE ypaBHEHUs, nosyueHHoro B AKP 3. /lns pemienus yka3aHHOTro
(GyHKLIMOHATa HEOOX0AUMO MOJYYUTh CUCTEMY YpaBHEHUH B YaCTHBIX MPOU3BOJHBIX M KaXJ0€
U3 YpaBHEHHI MPHUPABHATH K HYMO. TakuM 00pa3oM, MOIy4aTcsi 3Ha4eHUsT CBOOOIHOTO 4ieHa
ypaBHEHMsI do M KO3(pPULMEHTHI NPU HE3aBUCUMBIX MEPEMEHHBIX & = axi. [JI1 onepaTUBHOIO
pemennss MHK npumensiercs nporpammuoe odecrnieuenue Exel (fx — nuneiin). B noanporpamme
«JIMHEWH» YKa3bIBalOTCsS KOOPAUHATHI Yi U Xi, 3aTeM Habuparorcs nosutuu «MCTUHA» u 3atem
Shift+Ctrl+Enter. B npenBapuTeibHO BbIACICHHOE TI0JIE TPOTPAMMHO TOMEIIAOTCS PE3YIbTaThI
pacuera — KO3(D(UIMEHTHI 8o, 8 = axi (epBasi cTpoKa), Ko3huunuent aerepmMuHanun R? (3-a
cTpoka, 1-ii cronberr), kpurepuii Gurepa F (4-as crpoka, 1-biii cronberr).

AKP 5. IIpoBecTr KOPpEKTUPOBKY TOUHOCTH YPaBHEHHUSI PEIPECCUU B TEUCHUH BPEMEHHU.

Cornacuo TpeboBanusim OCT 14-34-90 «CraTucTHYeCKHH TPUEMOYHBIH KOHTPOIb
Ka4yecTBa METaUIONPOAYKIMUA O KOPPEJSLMOHHONW CBSA3M MEXIy HapaMeTpamu» BO3MOXHO
UCIIOJIb30BAaHUE  PErpecCHOHHBIX  3aBUCHMOCTEH  IapaMeTpoB  KadecTBa  (BpEMEHHOE
COIIPOTHUBIIEHUS PA3PbIBY, OTHOCUTEIILHOE CY)KEHHE U T.I.) OT (PAaKTOpOB (XMMHUUYECKUIH COCTaB
CTaJld, TEXHOJIOTMYECKHE TMapaMeTpbl IIpolecca) JUIsl MPOTHO3UPOBAHMSI CBOWCTB 0e3
OCYILECTBJICHHS pPa3pylIalOIUX HCIbITaHUH. [[ng npoBepKkHM TOYHOCTH MOZAETH NpU ITOM
HaOMpaeTcsi KOHTPOJBHBIM MAacCHB JIaHHBIX, COCTOSLIMX U3 PE3yJIbTaTOB pa3pyIIAIOIINUX
UCTIBITAHUN OJTHOM JIecsATOM IUIaBOK/mapTHii Takoi nmpoaykuuu. [Ipu Habope He MeHee 50 mIaBok
WIM OJUH pa3 B KBapTaJl MPOBOJUTCS NPOBEpPKAa TOYHOCTU MPUMEHSIEMONW MaTeMaTH4eCKON
perpeccu. MeToauka MpoBEpKH 3aKirodaeTcs B ciedyronieM. Habupaercs mMaccuB pa3sHOCTEH
MEXIy (paKTHYECKMMH JaHHBIMH KOHTPOJBHOH BBIOOPKM W pACUCTHBIMH 3HAYEHHUSIMH TI0
PErpecCUOHHOMY YPaBHEHHUIO (Ygaxr. — Ypacu.), PACUUTHIBAETCS CPEHEE 3HAUCHUE ITHX OTKJIOHEHUH
U CpPaBHUBAETCS CO CTATUCTUYECKUM KpUTEpHEM (CTaHIApTHBIM OTKJIOHEHHEM IapameTpa
KadecTBa - Syi). Ecnu cpeqHee OTKIOHEHHE MEHEe CTATUCTHUYECKOTO MapaMeTpa, TO ypaBHEHHE
NpU3HAETCST  aeKBaTHBIM  pEAJbHBIM  yCIOBUSIM. B NpOTHBHOM ciiydae MpPOBOJIUTCS
KOPPEKTUPOBKA ypaBHEHUs MyTeM HM3MEHEHHs 3HA4YCHHs ero CBOOOTHOro wieHa: a1 = o -/+
(Ypaxr. — Ypaca.)/N, T11€ N — 00BEM KOHTPOJIBHOM BRIOOPKH, 3HAK -/+ MOKA3bIBET, YTO, CCIIA CPEIHEE
OTKJIOHEHHS Ayj UMEeT 3HaK +/- , TO KOPPEKTHPOBKA 3HAUCHHUS Ao OYIIET COOTBETCTBEHHO -/+AYyi.

AKP 6. [TocTpouTh MaTpHITy HOTHOTO (JAKTOPHOTO dKCIepuMenTa Tuma 2" —22 u 23,

B oOcCHOBaHMH CTENEHHOM 3aBUCHUMOCTH IPEACTABIEHO KOJMYECTBO YPOBHEU
BapbUpoBaHus GakTopoB. MiMeeTcs 1Ba BapuaHTa ypoBHEH: 2 - MUHUMAaJIbHOE U MaKCHMalIbHOE
3Ha4YeHUs U 3 — MUHUMaJIbHOE, MAKCUMAJIbHOE U CpelHee 3HaueHus (axTopoB. B mokasarene
CTENEHHON 3aBUCHMOCTH IMPEJICTaBICHO Kon4yecTBO (akTopoB. Ilpu cocraBieHHMM MaTpHIlbI
IUIAHUPOBAHMUS IKCIEPUMEHTAa HEOOXOIUMO YUYHUTHIBAaTh YEThIpE CBOWCTBA CYIECTBOBAHUS
ypoBHEH  (AaKTOPOB: CHMMETPUYHOCTb, OpPTOTOHAIBHOCTb, PpPOTATa0EIbHOCTh, YCIOBHE
HOPMHPOBKH.

Omnpenenutb K03 UIMEHTHI ypaBHEHHUS 10 U3BECTHOMY alITOPUTMY: i = (XXiYi)/n, ao
= Zyiln.



AKP 7. IloctpouTh BCe BO3MOXKHBIE BapHMaHThl MAaTPULI JPOOHOTO SKCIEPUMEHTA
tumna 232, 252, Onpenenuts K03 OUIHEHTH ypaBHEHHS 110 H3BECTHOMY alnroputMy: ai = (Ixiyi)/n,
ao = Xyi/n.

AKP 8. Pacumrath k03pdunueHT KOoHKOpAamuu (KodDQHUIIMEHT coryiacus) IpH
OKCIEPTHON OLIEHKE BIMAHUSA (PAKTOPOB Ha (YHKIMIO OTKJIMKA (IapamMeTp ONTHUMH3AlMU) TI0
crnenyromeii 3apucumocti: W = 12S/[m?(n®-n)], roe S — cymMma KBagpaToB OTKIOHEHMH OT
CPEIHEr0 3HAYEHUS OLEHKH SKCIIEPTOB, M — YHCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Halitn »sKcTpeMallbHOE 3HAau€HHWE TMapaMeTpa ONTHUMH3alUh B 00JaCTH
ompezaeneHuss QYHKIUU TBYX U MHOTO(MAKTOPHBIX YPaBHEHHH (METOJ] KPYTOrO BOCXOXKICHHS
bokca-Yuiicona) ¢ npuMeHEHHEM UTTEPallMOHHOTO IIOIIArOBOrO0 METOAAa B HAIMpPaBICHUU
rpaJveHTa.

Memoouueckue pexkomenoayuu ONsi NOOSOMOBKU K CeMUHAPY -  NPAKMUYECKUM
3auAmMuAM

CemuHap - BHJI TPYIIOBBIX 3aHATHH 10 KaKOW-IMOO HaydYHOW, Y4eOHOW W Apyrou
npobjemMaTuke, aKTUBHOE OOCYXKIIEHHE YYaCTHHKAMHU 3apaHee MOJATrOTOBJICHHBIX COOOIEHHIA,
noknanoB U T.1. C TEeMaTHKOW CEMUHApPOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJNTOPUTM MOJrO-
TOBKM K CEMHHApy CIEIYIONIUi: BHIOpAB TeMy, CTYACHT COCTABIIIET CBOM IUIaH-TpaduK IMOJI-
TOTOBKM K ceMuHapy. s mproOpeTeHus MMPOKOTo BHACHHUS MPOOJIEMBbI CTYACHT CTapaercs
OCMBICJIUTH €€ B 001IeM 00beMe; TO3HAKOMHUTHCS ¢ TEMOM 10 0a30BOMY YIeOHOMY TTOCOOHIO HITH
JIpYroil OCHOBHOM PEKOMEHAYeMOW JIUTEpaType; BBISIBUTH OCHOBHBIE HIEH, PACKPBIBAIOIINE
JTAaHHYIO Tpo0JeMy; CBEpUTh HMX OIPENEICHHS CO CIPABOYHWKAMH, DHIUKIIONEAUEH; MOM-
TOTOBUTH IUIAH-KOHCIEKT PACKPHITHS JAHHOW MPOOJIEMbI; BBISIBUTH HESICHBIE BOIMPOCHI U MOJO-
OpaTh JONOJHHUTENBHYIO JUTEPATYPy JAJS UX OCBEIICHUS; COCTABUTH TE3MCHI BBICTYIUICHUS HA
OTJIENbHBIX JIUCTAX VIS TMOCJIEAYIONIErO BHECEHHS JOMOIHEHUH U MOATOTOBUTH AOKIA] WJIH pe-
depaT ans cooOIIeHnsT Ha CeMHUHApPE; MPOAaHATU3UPOBATh COOPAHHBIN MaTepuai JUIsl TOTIOIHHU-
TeNbHOW MH(OpPMAIMK MO0 TeMaM CEMHUHapa; TOTOBSCh K BHICTYIUICHHIO HA CEMHUHApe, MO BO3-
MOYKHOCTH TIPOKOHCYJIBTUPOBATHCS C MPENoIaBaTeNieM; OTHOCUTHCS K COOpaHHOMY MaTepHany,
KaK K UICTOYHHUKY OYIyIIUX UCCIIEeI0BAaHUM.

CemuHapCcKue 3aHATHS PACHIAPSIOT M 3aKPEIUBIIOT 3HAHUS, 3aJI0KEHHBIE B TEOPHH
npenMera. Ha HUX BBIHOCSTCS BOMPOCH, OCOOCHHO HEOOXOAMMBIE AJS MPAKTHKH, WU Tpoo-
JIEMHBIE BOIPOCHI, KOTOPHIE BO3MOXKHO PEIIUTh TOJBKO B Ipoliecce coTpyaHuuectBa. Cpenn
00s13aTeNbHBIX TPEOOBaHMI K CEMUHAPY - IPEBAPUTEILHOE O3HAKOMIIEHUE C TEMOI1, BOITpOcaMu
Y JIUTEPATYPOM 11O TAHHOU TEME.

CoBpemeHHas MpakTUKa MpejuiaraeT MUPOKUN KPyT TUTIOB CEMUHAPCKUX 3aHATui. Cpenu
HUX 0C000€ MECTO 3aHMMAaeT CeMHHApP-IHCKYCCHs, TJe B JMAJIOre XOpOIIO yCBaWBaeTCs HOBas
uH(pOopMaIIvs, BUTHBI YOSKACHUS CTYACHTA; 00CYXKAAI0TCS MPOTUBOPEUHUS (SIBHBIE U CKPBITHIC) U
HEJIOCTaTKHU; ISl 00CYXKACHUsT OepyTcsi KOHKPETHBIE aKTyallbHBIE BOIPOCHI, C KOTOPBIMH CTY-
JIEHTHl TPEBApPUTETIHLHO O3HAKOMIIEHBL. Takke B CEeMHUHAp BKIIOYAIOTCS BOMPOCHI JIs WH-
TEJJIEKTYIbHOW Pa3MHHKH (MHOTJA 9TO JWCKYCCHOHHAs CTaThsl, IO KOTOPOH CTaBATCS MPOO-
JIEMHBIE BOMPOCHI); TUCKYCCHsI MOKET pa3BepThIBATHCA 3a0YHO Kak KpyroBoi cemuHap. [lanee
MIOJIBOJISATCSl UTOTY JUCKYCCHH, 3aCIYyIIMBAIOTCSA W 3alUINAIOTCS MPOEKTHHhIe 3amaHus. [locme
ATOr0 MPOXOAUT "MO3TOBOH MITYypM" MO HEpeUIeHHBIM MpobjeMaM JAUCKYCCHU, a TAK)Ke BBISB-
JSIFOTCSI TIPUKJIIATHBIC aCTIEKThI, KOTOPBIE MOKHO PEKOMEHIOBATH ISl BKIIFOUCHHS B KYPCOBBIC H
TUTUIOMHBIE pa0OTHI MU B ampoOaiuio Ha mpakTuke. Ha ceccun mpernoaaBarens 00o01aer pe-
3yJBTATHI MPOJICTITAHHON CTYIEHTOM padOTHI.

CeMUHapBI-IUCKYCCUU TPOBOJSATCS C IENbI0 BBISBICHUS MHEHHS CTYJIEHTOB IIO
aKTyaJbHBIM BOIIPOCAM U3y4aeMOro TpeMeTa.

CeMuHap-uccieIoBaHUE TpENIoiaraeT MpeABapuTeIbHYI0 paboTy - HamucaHue pede-
para, TOKJIaja 1Mo UTOraM OIBITHOW paOOoTHl. YdYacTHe B HEM - 3TO, TPEXKJIE BCETO, TUANOT CTY-
JeHTa ¢ mpernojaaBareneM. Pe3ynbTaTsl 00CyXIal0TCd Ha CEMUHApE C HATJISIIHBIM TTOKa30M HC-
CJIEIOBATENILCKOr0 MaTepuana (cxembl, TaOmuIpl, TpaduKH, TUATHOCTHYECKHE METOJIUKH).
YactuyHo maTtepuan MoxkeT ObITh BKII0YeH B BKP. [Ipu moaroroBke Kk ceMHUHapy-HCCIET0BAHUIO



CTYJIEHT M3ydaeT pe3yJbTaThl TEOPETUUYECKUX HMCCIEAOBAHUN, COCTABIsIECT OMOIMOTpaduio mo
TEeMe, YUUTCS IMICAaTh 0030PHI 10 TEXHUYECKOU 3aaue-Tpodeme.

[TpoGieMHBIIl ceMUHAp TOTOBHUTCS MpPEMojaBaTesieM JOCTATOYHO OCHOBATEIBHO: IOJ-
Ouparorcsa TpoOJeMHBIE M KOHTPOJIBHO-IIPOBEPOUYHBIE BOIMPOCHL. Takoil ceMuHap BO3MOXKEH
TOJIBKO TIOCJIe MPOXOXKICHHSI TeMbl. K HEMy CTYJIEHTBI TOTOBSITCS IO JIMTEPATYPHBIM HCTOYHH-
KaM: MOHorpaduu, CIpaBOYHUKHU, CIOBapH, kypHaibl. K mpobiemMHOMY ceMuHapy MnpocMar-
puBaeTcs JMTEpaTypa B paMKax pPa3IUYHbIX HCCIAEAOBATEIIbCKUX IIKOA  (Hampumep
"TpaauIIMOHHBIC U HETPAAUIIMOHHBIE TIOJIXOIBI K TTpodieme").

Haubonpuryro 3QQeKTHBHOCTh MPHUHOCAT CEMUHAPHI, MPOBOJUMBIE B (OpPME KOJIICK-
TUBHOI MO3HABATEIbHOM JESATEIbHOCTH, UMEIOLIEH Ompe/ielIeHHbIe 0COOEHHOCTH, @ HMEHHO:

- pa3jenieHue CTYACHTOB HA TPYIIIIHI 10 MX JKETaHUIO (C 00sS3aTebHBIM yYaCTHEM CTY-
JICHTA C YCTOMYMBBIM HHTEPECOM K JIAHHOMY MPEIMETY);

- IOCTaHOBKA OOIIUX 1IeJIeH U 3a/1ay JJIs TPYIIIIbI;

- paboTta B MOCJeI0BAaTEIbHOCTH - MHAUBHIYallbHAs, NTapHas (Yallle BCEro MepeKpecT-
HBII OTIPOC), paboTa B IpymIe, KOJICKTUBHAS,

- 00s13aTeNbHOE MPEBAPUTEIHLHOE OTPAaHHUEHUE TI0 BPEMEHH KaXKI0T0 dTamna 3aHsATHi;

- OKCIIEPTHBINA aHAIH3 ¢ pacuyeToM KO3 (HUIIMEHTA KOHKOP AV,

- OIIEHKa pa0OTHI TPYIIIHI MIPENOaBATENIEM;

- MPOBEJICHNE CAMOOIICHKH.

IIpumepnwiii nepeuens mem pedhepamos 6 sude uHOUBUIVALLHBIX doMawnux 3aday (MJ13)
N3 Ne 1. IloHsatus MareMaTHYeCKOM CTAaTUCTUKH. Buabl HSKCIEPUMEHTOB.

KoHTtposbHble KapThl. [Il1aHbI 3KCIIEPUMEHTOB

1. OcHOBHblE NOHATHS U3 TEOPUU BEPOATHOCTH U MATEMAaTHYECKOM CTATUCTHKH
(reHepasibHasi COBOKYITHOCTh, BRIOOPKA CITy9aifHBIX BEJTMYNH, XapaKTEPUCTHKH BEIOOPKH).

2. IloHaTue o BUAAxX IJIAHUPOBAHUS MATEMaTHUYECKOIO M (PU3MUECKOro SKCIHEPUMEHTOB,
NPUHIUIIAX TEOMETPUIECKOTO U (prU3nIecKoro nogo0ust 0ObEKTOB yIIpaBICHUSI.

3. Tekyuuii KOHTPOJIb MPOIYKLIHUH.

4. TIpyHIMIIEI BBIOOpPAa KOHTPOJMPYEMBIX ITapaMeTpPOB W WX YPOBHS B CTaHAApPTax Ha
METaJUTypruyecKyIo MPOAYKIHIO.

5. Craructuueckoe 000CHOBaHME 00beMa BBIOOPKM MpU KOHTPOJIE Yy MOCTaBUIMKA U
noTpeOuTens.

6. KoHTponbHbIE KapThI.

7. O0mias cxeMa ynpaBieHHs TEXHOJIOTHYECKUM 00BbEKTOM € a/IallTUBHBIM 0JI0KOM

8. Teopernueckuil MoaX0A, MaTEMaTHUECKOE CUMYJIMPOBAHUE YCIOBUN 3KCIEPHUMEHTA,
bu3nuecKkuil FIKCIepHUMEHT.

9. YcnoBus nonodust pusmueckoro o0beKTa U MaTepruabHON KOMHH.

10. Be16op Haunbonee 3¢hpeKTUBHOM CXeMbl SKCIIEPUMEHTA.

11. CocraBneHue MmiaHa IPOBEIEHUS SKCIEPUMEHTOB pa3HBIX YPOBHEW (OMBITHBIM,
1a00paTOPHBIi, HOJIYIIPOMBIIIICHHBIH, HPOMBIIIIJIEHHBIH, U3TOTOBJICHHE OIIBITHO-
MIPOMBIIIUICHHOM MTapTUH).

N3 Ne 2. Koapdpunment konkopaanuu. [IpaBuia niaHupyemMoro sKCrepruMeHTa

1. Bunel mapameTpoB onTHUMH3AIMH, OOOOIIEHHBINH MapamMeTp ONMTUMU3AINH, (PYHKIUS
JKeaTeIbHOCTH.

2. Be1bop Tuma MaTeMaTH4ecKoi MOJTMHOMUATBHON WM WHOW MOJIETH.

3. [IpaBuiia HOCTPOEHUS TJIAHOB — IPOOHBIX PEIUIHK.

4. Pucku mipu UCTIONB30BaHUU TNIAHOB C APOOHBIMH PETUIMKAMH — BIHUSHHUE HA TOYHOCTH
MIPOTHO3UPOBAHUS (DYHKITUU OTKIIHKA.

5. Tumbl TIAHOB SKCIIEPUMEHTa — IBY- M TpeX (akropubie mianbl Tanma N = m" (N —
HE0OXOMMO€E KOJIMYECTBO OMBITOB, M — KOJWYECTBO YPOBHEH BapbUPOBAHUS CITy4allHBIX (ak-
TOPOB, N — KOJTUYECTBO (PaKTOPOB).



6. Koadpdunument xonkopaamuu (KodQQHUIMEHT coriacusi) MpH SKCHEPTHOW OLEHKE
BIUSHUS (PAaKTOPOB Ha (PYHKITHIO OTKIIKKA (TTapaMeTp ONMTUMU3AINN ).

7. OCHOBHBIE CBOMCTBA MATPHIIBI MATEMAaTHUECKH INIAHUPYEMOTO SKCIIEPHUMEHTa (OPTOro-
HAJIBHOCTh, POTOTA0EIbHOCTh, CAMMETPUYHOCTH, HOPMHPOBKA HKCIIEPUMEHTAILHOW MAaTPHIIbI).

8. Meronuka pacdera KOIPQPUIMEHTOB SMIUPUYECCKOTO YPAaBHEHHSI IO JaHHBIM
MIPOBEJICHHOTO [JIAHUPYEMOT'0 IKCIIEPUMEHTA.

9. Cea3b ¢ dekra hakTopa ¢ KodphUIIUEHTAMI YPABHCHHUS.

10. Kputepuun onTUMaIbHOCTH IIJIAHOB SKCIIEPUMEHTA.

11. BBexeHue B pemieHHE MO MOUCKY ONTUMAIBHOTO 3KCTPEMAJIbHOTO 3HAYECHUS
napaMerpa ONTHUMM3AIMK B o0O0JacTh ompeaeneHus (QYHKIUU ABYX U MHOTO(QAKTOPHBIX
ypaBHEHUH (METOJ1 KpyTOro BocxoxaeHus: bokca-Yuicona u ap.).



[MPMJIOXEHUE 2

7 OueHoYHbIE CPeCTBA /ISl IPOBeeHUs POMEKYTOYHOM aTTeCTAMU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JIEMEHT

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouHble CpeCTBA

OIIK-4 - CnocobeH mpoBOIUTH H3MEpeHHs W HabmoneHus B cdepe MpodecCHoHATBHON
NESITEIIbHOCTH, 00pabaThIBaTh M MPEACTABISATH IKCIICPUMEHTAIBHBIE TAHHBIC

OIlK-4.1

Bri6upaeT u npuMeHsIeT METO/IbI U
CpeAcTBa U3MEPEHHs IS OTIpeiene-
HUS CBOMCTB MaTepHalioB U U3AETHIl U3
HUX

Teoperuueckue Bonpocs! (M3 Ne 1, 2)
1. CBeneHus U3 TEOPUU BEPOSITHOCTH U
MaTeMaTU4eCKOW CTaTUCTUKU (TeHe-
[paibHas COBOKYITHOCTbH, BBIOOPKA
CITy4alHBIX BEJIMUMH, XapaKTEPUCTUKU
BBHIOOPKH ).

2. Buabl nianupoBaHus MaTeMaTHYeC-
KOro M (PU3NYECKOT0 IKCIICPUMEHTOB,
[IPUHIIAITE TEOMETPUIECKOTO U (DU3H-
YEeCKOTro Mo00Ms OOBEKTOB yIpaBie-
HS.

3. [Topsinok mpoBeAeHUS TEKYILETO
KOHTPOJISI POTYKIIHH.

4. [TpuHIUIBEL BEIOOpA KOHTPOJIHUPYE-
MBIX ITAPaMETPOB M X YPOBHS B CTaH-
[TapTax Ha METaJLTypruuecKyro Ipo-
ITyKITHFO.

5. CTaTHCTHYECKOE 000CHOBAHHE 00b-
eMa BBIOOPKHU MPU KOHTPOJIE y MOCTaB-
KA ¥ TIOTPEOUTENS.

6. MeToapl TOCTPOEHUS KOHTPOJIbHBIX
KapT.

7. O0111y10 CXEMY YIPaBJIEHUSI TEXHO-
[TOrHYeCKUM 00BEKTOM C aJalTHBHBIM
0JI0KOM.

8. TeopeTnueckuii moaxoj, MmaTemMaTH-
YECKOE CUMYJIUPOBAHUE YCIOBHUM KC-
nepuMeHTa, GU3NYECKU IKCIIepHu-
MEHT.

0. VYcnoBus mnopobus uznyeckoro




OIIK-4.2

[IpoBoauT SKCTIEPUMEHTATILHBIE UCCIIE-
JIOBaHUS U UCIIOJIb3YET OCHOBHBIE
npreMbl 00pabOTKHU U MpeACTaBICHUS
MOJTYYEHHBIX JJAHHBIX

Pemmtn 3agauy u3
npodeccuonansHoi oomactu: (AKP Ne
1-9)

1. ITpoBOAUTH KOPPEIALUOHHBIN U
[PErPECCUOHHBIN aHaTN3bl, PACCUUTHI-
BaTh KOA((HUIIMEHTHI PETPECCHOHHOTO
ypaBHeus: MetojoM MHK

2. HaxonuTh 9KCTpeManbHOE 3HAYCHHE
mapaMerpa ONTUMH3AIMH B 00JacTH|
orpeneneHuss (QYyHKIMA C TpUMEHe-
HUEM UTTEPAMOHHOIO IOILIAroBOTO)
METO/1a B HAIPaBJICHUH IPAUCHTA.

3. CTpouTh BapHaHThI MATPHUIBI JPO0-
HOTO PKCIIEPUMEHTA TUIIA 231 252
onpeesTh KodhPHUIMEeHTh ypaBHe-
HUS 110 U3BECTHOMY aJITOPUTMY: & =
(Zxiyi)/n, a0 = Zyi/n.

4. CTpoUTh MaTpPUILy TIOJTHOTO (PaKTOp-
HOrO DKCIepUMeHTa Trma 2" —22y 28
orpenensaTb KodpPpHUIrueHTs ypaBHe-
HUS 10 U3BECTHOMY aITOPUTMY: @i =
(Zxiyi)/n, ao = Zyi/n.

5. [IpoBOAUTH KOPPEKTUPOBKY TOYHOC-
TU YpaBHEHUS PETPECCUU B TECUCHUHU
BPEMEHH [10 MacCHBY pa3HOCTel
MEX-1y PaKTHUYECKUMH JaHHBIMH
KOHT-POJIbHOM BBIOOPKH U
[PACYETHBIMH 3HA-YEHHUSMH I10
[PErPECCUOHHOMY YpaBHE-HHIO (Yaxr. —
Vpacs.). Eciii cpeniHee oT-kinoHeHue
MEeHee CTaTUCTHYECKOTro a-pamerpa -
CTaHJAPTHOTO OTKIIOHEHHS S, TO
ypaBHEHHE MPU3HAETCS aZleKBaT-HbIM.
B npoTUBHOM Ciy4ae IpOBOJUT-CS
KOPPEKTHPOBKA YpaBHEHUS ITyTeM
M3MEHEHMS 3HaYEeHUs ero CBOOOIHOTO
JIeHa: ao1 = ao -/+ Z(yq)am. - ypacq.)/n,
rre N —o00beM KOHTPOJIBHON BBIOOPKH,
BHAK -/+ TIOKa3bIBET, YTO, €CIIU CPe/I-
Hee OTKJIIOHEHUs Ayj UMeeT 3Hak +/-,
TO KOPPEKTHUPOBKA 3HAUCHHS 8o OyIeT
COOTBETCTBEHHO -/+Ayi.

6. PaccuntpiBaTh K03(pPUIIEHTHI per-
[PECCHOHHOTO ypaBHEHHUsI (110 BEIOOpKE,
[peIJI0KEHHON MpernoaBaTeneM) 1moc-
e TpOBeACHUST KOPPETSILIMOHHOTO
AHaJII3a, OTCENBAHUS HE3HAYMMBIX

(haKTODOB M omneneneHns CBA3N 3aBU-




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUHU
OLlCHUBAHMUSL:

IIpome:xkyToynass arrecrauusa no aucuuniubHe «IliaHupoBaHHe 3JKCIEPHUMEHTA)
IPOBOJIUTCS B BUJAE 3a4yera. 3adeT MPOCTABIAETCS MOCJIE OLEHKM 3HaHWN OOydyaroIiuxcs 1o
pe3ysbTaTaM 3alUThl BBIIOJIHEHHBIX JIJAOOPATOPHBIX PA0OT U KOHTPOJIBHBIX PadoT, BKIIFOYAIOIINX
TEOPETUYECKHE BONPOCHl U NMPAKTUYECKUE 3a/1aHUsl, BBIABIAIONIME CTENIEHb C(HOPMUPOBAHHOCTH
YMEHUU U BIAJACHUMN.

IToxa3aTe/n 1 KPUTEPUH OLCHHBAHUSA 3a4eTa:

Jns monmydeHus: OuEeHKU

— «3a4TeHo» — OOyyarolMiCs [JOJDKEH II0Ka3aThb 3HAHMS HE TOJBKO Ha YpOBHE
BOCIIPOM3BECHUS W OOBSICHEHUS HMH(OpMAIMKM, HO W HMHTEUICKTyaJlbHbIC HABBIKM PEIICHUS
npobieM W 3a/1ad, HaXOXKIACHUS YHUKAIbHBIX OTBETOB K NpoOieMaM, OLIEHKM U BBIHECEHUS
KPUTHYECKUX CYKJICHUH;

— «He 324TeH0» — 00yJaroIIUICs He MOXKET II0Ka3aTh 3HAHUs HAa YPOBHE BOCIIPOU3BEICHUS
U 00bsCHEHHS MHPOPMALIUHY, HE MOXKET TIOKa3aTh HHTEIUIEKTyalbHbIE HABBIKH PELICHUS POCTHIX
3a1ad.



