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1 ey ocBOEHUS AUCHUILTUHBI (MOYJ151)

Lenbto ocBoeHHst MOAyAs IUCHMIUIMHBI «llaHMpoBaHME >KCIIEPHMEHTa» SBIISAETCS
MOJAroToBKa OakanaBpoB 1o HampasieHuto 22.03.02 «Metamtyprusi» ¥ NpoQHII0 HOITOTOBKH
«MeTamutyprust 4epHbBIX METaIOB» - 3a0YHOM (Qopmbl 00ydeHuss K MpodhecCHOHAIBHON
NEATeIbHOCTH B COOTBETCTBMHM ¢ TpeOoBaHusiMu @DenepanbHoro l'ocynapcTBEHHOTO
00pa30BaTEILHOTO CTaHAAPTA.

3amaueil M3y4YeHUs AUCHUIUIMHBI SIBJISIETCS TOATOTOBKA CTYAEHTOB K TBOPYECKOMY
MIPUMEHEHHIO TOJYYeHHBIX 3HAHUH MTPH CO3/IaHIH HOBBIX U COBEPIICHCTBOBAHHIO AEHCTBYIOLINX
TEXHOJIOTUYECKUX IPOIIECCOB, POPMHUPOBAHUIO Y CTYIEHTOB CHCTEMBI 3HAHUH 110 IITAHUPOBAHUIO
HKCTIIEPUMEHTOB BO BceX cepax yueOHOW M NMPOW3BOACTBEHHOW NESATEIHHOCTH. JTa 3a/1ava
pemraeTcst cieIyomUMHU CII0Co0aMu:

- IaTh IOHATHUS 00 OIEHKE SKCIIEPUMEHTAIBHBIX JaHHBIX, T€HEPAIIbHOW COBOKYITHOCTH U
BBIOOPKH M3 HEE CITyJaiHbIX BEJIMUNH;

- chopMHUpPOBATh y CTyIEHTAa NPEACTABICHHUS O KOPPEISAIHOHHOM H PErpecCHOHHOM
aHaJN3aX, METOAMKE OTICHKH M OTCEMBAHUH Pa3IMUHBIX (DaKTOPOB BEIOOPOK CITyYaliHBIX BEIINYHH;

- HAY4YATh OOYYaloUMXCsl METOJaM IUIAHUPOBAHHOTO OKCIEpUMEHTa M TIOMCKa
ONITUMAJILHBIX 3HAUYEHUH (DYHKIIMU OTKIJIMKA B ONIPEICTICHHOMN 001aCTH CYIIECTBOBAHHS (PaKTOPOB
TEXHOJIOTUYECKOTO MPOIIecca;

- TIPUMEHSTh METOJIbI TUIAHMPOBAHHOTO JKCIIEPUMEHTA JUTsl OOJIETYEHHs] PacueToB TpH
MIPUMEHEHUH APOOHOT0 (haKTOPHOTO SKCIIEPUMEHTA.

2 MecTo TUCHUIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTeibHOM MPorpaMMbl

Jucnunnuua [lnaHupoBaHue SKCIEpUMEHTA BXOJIUT B 0053aTENbyI0 4YacTh Y4EOHOTO
rIaHa 00pa3oBaTEIHLHOM MTPOTPAMMBI.

Jns  w3ydeHus  AWCHUIUIMHBI ~ HEOOXOAWMBI  3HAaHWS  (YMEHUS,  BJIQJICHHUS),
chopMUPOBaHHBIC B pE3y/IbTaTe U3yUEHUS AUCITUTUTNH/ TPAKTHK:

AnHanu3 4ncioBoi HHGOpMAIN

MartemMaTHUeCcKHH aHaJINn3

MaremaTuka

duzuka

3HaHus (yMEHHS, BIAJACHHS), MOJyYEHHbIE TIPH U3YUYCHUH JTAHHOW JUCIUILIMHBI OyayT
HEOOXOUMBI JTsl U3YUCHUS TUCIUTUIAH/TIPAKTHK:

MeTopl ONTUMH3AIIUN B METALTYPTHH

MopaenupoBaHue IpoIecCOB K 00bEKTOB B METALUTyprUr

[ToaroToBka K Mpoiie1ype 3alluThl ¥ 3alMTa BHITYCKHON KBATH(PUKAITMOHHON paboThI

Hayuno-uccnenoBarenbckas paboTa

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJbTaTe 0CBOCHHUS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe Pe3yJIbTaThl 00y4eHHs

B pesynbrate ocBoeHMs UCHMIUIMHBL (Moayns) «[lnaHupoBaHue 3KCIEPUMEHTa»
oOyyaromuiicst 10KeH 001a1aTh CIEAYIOIUMU KOMIIETEHIIUSIMMU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIITUN

OIIK-4 CriocobGeH mNpoBOAWUTH HU3MEpPEHUs U HaOmoJeHuss B cdepe MpodheccCHoHAIbHON
JeATeIbHOCTH, 00pabaThIBATh U MPEJICTABIISATH SKCIIEPUMEHTAJIbHbIE TAHHbIE

OIlK-4.1 BriOupaer u npuMeHsieT METO/Ibl M CPEACTBA U3MEPEHUS JUTs OIpeaeTICHHS
CBOMCTB MaTepUaJIOB U U3JICIUN U3 HUX

OIIK-4.2 [TpoBOAUT SKCTIEpUMEHTAIbHBIE HCCIIEI0OBAaHUS M UCIIOJIb3YET OCHOBHBIE




[ipremMe1 06paBGOTKN 1 IPeICTABICHHNS I0TYIEHHBIX JAHHBIX




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUILIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUIUIMHBI COCTaBisieT 3 3aueTHhIX eauani 108 akaa. dacos, B TOM

qHce:
— KOHTaKTHas paborta — 8,7 akaJl. 9acosB:

— ayIMuTOpHas — 8 akaJl. 9acoB;
—BHeayautopHas — 0,7 akaj. 9acos;

— camocTosTenbHas padbora — 95,4 akas. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

— MOATOTOBKA K 3auéTy — 3,9 akan. yac
dopma aTTecTanuy - 3a4eT

AynuropHast 3 =
KOHTaKTHas paboTta E E dopma TeKyILEero
S B
B aKal. 4 X 5} )70i KOHTPOJIsA
Paznen/ Tema g, (B axan. yacax) E R N P Kon
> 3 O | camocToATenbHOM | yCIIeBaeMOCTH U
JIACIUTUTAHBI % E = . | xommerenmu
o & paboThI MPOMEKYTOTHON
na6. | mpakr. | £ 8 ATTeCTALIIH
Jlex. 5 e &
3aH. | 3anH. | &
1.
1.1 Beenenue. Cenenus u3
TEOPUH  BEPOSITHOCTH |
MaTeMaTUYECKON
CTaTUCTUKU  (TeHepasbHas
COBOKYIHOCTb,  BBIOOpKa ITpopaboTka
CIy4aiHbIX BEJINYMH, TeopeTnueckoro |Tekymuii KOHTpOIb
XapaKTePUCTHKU BBIOOPKH) (JIEKIIMOHHOT 0) yCIIEBaEMOCTH. ONK-4.1
TlonsTne o  BuAax 0,5 0,5 11 MaTepuara. [IpoBenenue OITK 4' 2’
IUTAHUPOBAHHUSA Nzyuenue pacdeTHBIX paboT ¢ '
MaTEMaTHYECKOT O u JlonoiaHUuTeNbHOro | mpumenenueM I1K.
(buznveckoro MaTepuana.
9KCIIEPUMEHTOB,
MIPUHLUIAX
T€OMETPUYECKOTO u
(buznveckoro rnonoous
1.2 Cratucruyeckue
METOABl B YNPaBICHHH IIpopaboTka
Ka4eCTBOM nponykiuu.| 4 TEOPETHIECKOro
Texymuni KOHTPOJIb (JIEKIIMOHHOT 0)
MIPOLYKIHH. [puHIMIBL Mmarepuania.
BbIOOpa  KOHTPOJIUPYEMBIX Wzyyenue
mapamMeTpB ¥ HX YPOBHS B JIOTIOJTHUTENBHOTO
cTajgapTax Ha Mmarepuania. N
Texymuit KOHTPOIBb
METaJUTyPTUYECKYIO ITpopaboTka
yCIIeBaeMOCTH.
MIPOAYKIIHIO. METOIUYECKUX OIlIK-4.1,
0,5 0,5 12 o [IpoBeneuue
CraTucTrueckoe yKa3aHUH K OIlK-4.2
pacueTHbIX padoT ¢
000CHOBaHUE obbema MPAKTUYCCKUM 3a-
npumenenuem [1K.
BEIOOPKH TIpH KOHTpOJIE Yy HSTHUSIM,
MOCTaBIINKA u COCTaBJICHHE
MOTPEOUTEIS. KOHCIICKTAa,
KonTponsHbie KapThL. TIO/ATOTOBKA
OOmias cxema yIpaBiIeHHS OTBETOB TI0
TEXHOJIOTHYECKUM KOHTPOJEHBIM
00BEKTOM C aJanTHBHBIM BOIPOCAM.
0J710KOM




1.3 XapakTepucTHKH BUIOB

IKCIIEPUMEHTOB Mpopaborka
(Teopernyeckuii  mOAXOL, Teopl))e TPH%CKOFO
MaTeMaTH-4ECKOE (eKIHOHHOTO)
CHMYJIMPOBAHUE  YCIOBHM MATCDHANA
JKCIEPUMEHTA, Us p eHI/Ie.
(bU3MYECKHI SKCTIEPUMEHT), nononHyPlIITenbﬂoro
YCIIOBHS ronooust MATePHANA
¢usmyeckoro 00BEKTa U o I;GOTKA Texkynuii KOHTPOJIb
MaTepuaTbHON KOITHH. pop YCIIEeBaeMOCTH.
METOIUYCCKUX OIIK-4.1,
Bei6op Hanbomee 0,5 0,5 12 AsaHMi K [poseneHue OIK-4.2
3pPeKTHBHON CXEMBI HY;KTH%CKHM pacdeTHbIX paboT ¢ '
IKCIIEPUMEHTA. p3aH$[TI/I$[M npumeHenuem [1K.
CocraBiieHHE IJ1aHa COCTaBJ‘IeHI:Ie
MPOBEICHHUS JKCIepu- COHCIIEKTa
MEHTOB pa3HbIX YpPOBHEH HOHFOTOBK;
(onbITHBINA, 1a00OpaTOPHBIH, OTBETOB 116
MONYTIPOMBIIIUICHHBIH, TTPO- KOHTDONEHEIM
MBIIICHHBIH, BOT;[[) ocam
HM3TOTOBJIEHUE OIIBITHO- p ’
MPOMBIILICHHO MapTHH)
IIpopaboTka
TEOPETUIECKOr0
(JIEKIIIOHHOT 0)
1.4 Benenue B METOIMKY MaTepuaa.
TUTAHUPOBAHUSI Nzyyenue
IKCIIEPUMEHTA (obmue JIOTIOJIHUTEIBHOTO
TTOHSATHS, MIPUHIIN-TIBI). Mmarepuana. TeK VI KOHTPOIL
Buibt napameTpoB TIpopaboTka ym .
YCIIEeBaeMOCTH.
ONTHUMHU3AINH, METOINYECKUX OIIK-4.1,
. 0,5 0,5 12,4 o [IpoBenenue
0000IIICHHBIN napamerp YKa3aHUH K ACUCTHBIX PAGOT C OIIK-4.2
ONTHUMHU3AIIH, dhyHKUIHSA MPaKTUIECKUM ﬂ l/lMeHeHl/IEM K
JKEIATEIBHOCTH. Bri6op 3aHATHSM, P )
THIIA MaTeMaTHYECKOM COCTaBJICHHE
MOJMHOMMAIBLHON U UHON KOHCIIEKTa,
MOJICITH. MMOATrOTOBKA
OTBETOB 110
KOHTPOJIbHBIM
BOIPOCaM.
1.5 Tlomupli u JIpOOHBIN IIpopaboTka
(aKTOpHBI  KCIEPUMEHT. TEOPETHUYECKOrO
IIpaBuna MOCTPOCHUS (JIEKIIMOHHOT 0)
IUTAHOB — JIPOOHBIX PEIUIUK. MaTepuana.
Pucku mpu ucnons3oBaHUN Nzydenue
IJIAHOB c JPOOHBIMHU JIOTIOJHUTEIHHOT O
peIuIMKaMu — BIIMSHHE Ha MaTepuana. S D——
TOYHOCTb ITpopaboTka yi P
YCIIEBAEMOCTH.
MIPOTHO3MPOBAHUS () YHKIIUU METOIMYECKUX OIlK-4.1,
0,5 0,5 12 o [IpoBeneuue
OTKJIMKA. THOBI  IIAHOB yKa3aHUH K ACUCTHEIX PABOT C OIIK-4.2
JKCIEpUMEHTa — JBY- H MPAaKTUUYCKUM 11.; I/IMCHCHI/IEM K
Tpex (aKkTOpHBIC IUIAHBI 3aHATHAM, P ’
mama N = mn (N - COCTaBJICHHE
HEOOXOIUMOE KOJIHYECTBO KOHCITEKTA,
OIBITOB, M — KOJHUYECTBO IMOATOTOBKA
YpOBHEH BapbHUPOBAHUS OTBETOB 110
ciydaiiHbIX (hakTopoB, N — KOHTPOJIbHBIM
KOJINYECTBO (haKTOPOB). BOIIPOCaM.




ITpopaboTka

1.6 Kosddpunment
TEOPETUIECKOr0
KOHKOp/IAIIH!
(JIeKIIIOHHOT 0)
(ko3 dunment  cormacus)
N Marepuana.
NP DKCIIEPTHON  OLICHKE
Wzyuenne
BiusHUA ~ (pakTOpoB  Ha
JIOTIOJTHUTENTBHOTO
GYyHKIHIO OTKJIHKA
Marepuana. .
(mapamerp ONTUMHU3AIMH). Mbopaborka Tekymuii KOHTPOJTb
OCHOBHbBIE cBolicTBa bop YCIIEeBaeMOCTH.
METOIUYCCKUX OIIK-4.1,
MaTpUlbl MaTEMAaTUYECKU 0,5 0,5 12 N ITpoBeneHue
YKa3aHUH K OIIK-4.2
IUIAHUPYEMOTO pacdeTHbIX paboT ¢
MPAKTHICKUM
3KCIIEPUMEHTA (op- npumenenuem [1K.
3aHATUAM,
TOTOHaJBHOCTb,
COCTaBJICHHE
POTOTabENBbHOCTD,
KOHCIIEKTa,
CHMMETPHYIHOCTD,
MO/ITOTOBKA
HOPMHPOBKa
N OTBETOB 110
IKCIIEPUMEHTATIBHON
KOHTPOJIbHBIM
MaTpHUIbL).
BOIPOCAM.
ITpopaboTka
TEOPETUIECKOr0
(JIEKIIIOHHOT 0)
Marepuana.
1.7 Meroauka pacyera p
Nzyuenue
K03 GHULUEHTOB
JIOTIOJTHUTEITLHOTO
SMITUPUYECKOTO YpaBHEHHUS
110 JaHHBIM IIPOBEACHHOIO MaTCepHaIa. Texkyuuit KOHTPOJIb
TUTaHH eMorop Ipopaborka (}:’lfl[éBaeMOCTFI:/I
Py METOJIMUECKHX b ’ OIIK-4.1,
IKCIIEPUMEHTA. CaBs3b 0,5 0,5 12 o IposeneHue
yKa3aHUH K OIIK-4.2
addexra (akropa c pacueTHsIX padoT ¢
MPAKTHISCKUM
ko3 punmenramu npumenenuem [1K.
3aHATUAM,
ypaBHEHUSI. Kpurepuu
COCTaBJICHHE
ONITUMAJILHOCTH IUIAaHOB
KOHCIIEKTa,
9KCIIEPUMEHTA.
MIOATOTOBKA
OTBETOB I10
KOHTPOJBHBIM
BOIIPOCAM.
IIpopaboTka
TEOPETUIECKOro
(JIEKIIMOHHOT 0)
Mmarepuania.
1.8 BBeneHue B perieHue mo Nzyuenue
TIOUCKY ONTHUMAJILHOTO JIOTIOJTHUTENBHOTO
9KCTPEMAJIBHOIO 3HAYEHHS Mmarepuania. N
Texymuit KOHTPOJIb
rapameTpa ONTHMHU3aLUH B IIpopaboTka
yCIIeBaeMOCTH.
obnactu OIpeeICHHs METOIUYECKUX OIIK-4.1,
0,5 0,5 12 o [IpoBeneuue
GbyHKIUH JBYX u yKa3aHUH K OIlK-4.2
pacueTHBIX padoT ¢
MHOT0()aKTOPHBIX NPAKTHICKUM
o npumenenueM I1K.
ypaBHEHHUH (METOA KPYTOro 3aHATHSIM,
BOCXO)KACHHS Bokca- COCTaBJICHHE
VYuiicona u ap.) KOHCIICKTAa,
TIO/ATOTOBKA
OTBETOB IO
KOHTPOJBEHBIM
BOIPOCAM.
HWroro no pazneny 4 4 95,4
Hroro 3a cemectp 4 4 95,4 3a4éT
Uroro o aucuuiuinye 4 4 95,4 3a4er




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nponecce npenonaBanus qucuuIuineel «l InanupoBaHue S3KCrIEpUMEHTa» IPUMEHSIOTCS
TpaAULIMOHHAS U MOYJIBHO-KOMIIETEHTHOCTHAs! TEXHOJIOTHH.

Jlekuuu MpoXoAaT Kak B TPAAULIMOHHOM dopme, Tak U B (popMe JeKIHii-KOHCYIbTAlNH,
IZic TEOPETUYECKUI MaTepuas 3apaHee BbIIACTCS CTYACHTAM JUIsl CAaMOCTOSATEIIBHOTO U3YYEHUs,
JUIS MOATOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00Opa3oM, JIEKLIMs MPOXOAUT IO THILYy BOIPOCHI-
OTBETHI-AUCKYCCHs. JIEKIIMM YUTAIOTCA C UCIOJIb30BAHUEM MYJIbTUMEIUIHOTO 000pyn0BaHuS,
IIPE3EHTALMOHHBIX MaTEPUAIOB.

JIeKIMOHHBIA MaTepuall 3aKpeIuIsieTCs B XOJ€ INPAaKTUYECKHX 3aHIATHH, Ha KOTOPBIX
BBINIOJIHAOTCS TPYNIIOBBIE WIM WHJIMBUAyAJIbHBIE 3aJaHMs 10 IIpoieHHOW Teme. Ilpu
IIPOBEJICHUH MPAKTUUYECKUX 3aHSATHI UCIOJIB3YETCS] METOJI KOHTEKCTHOIO OOy4EeHHsI, KOTOPHIH
II03BOJIAET YCBOUTH MaTepHal IIyTeM BBISBIICHHS CBA3EH MEXIY KOHKPETHBIM 3HAHUEM M €r0
IIPUMEHEHHEM.

[Ipy BBINIOJIHEHMM NMPAKTHUYECKUX 3aHATUN HCHOJB3YETCS TEXHOJOTHS KOJUIEKTMBHOTO
B3aUMOJICHCTBUS. 3aHATHS NMPOBOJATCS B BHUJIE OOCYXJIEHUS MOJYYEHHOTO 3aJaHUs, MPU ITOM
CTYHACHTBHl pabOTalOT COBMECTHO C TMOCIEIYIOIIUM TPYNIOBBIM aHAIU30M MOJyYEHHBIX
pe3ynbTaToOB.

B yuebHOM mpoliecce UCIOJIb3YIOTCS aKTUBHBIE U MHTEPAKTUBHbIE (POPMBI MPOBEACHUS
3aHATUH (KOMIMBIOTEPHbIE CUMYJSLUHU, pa300p KOHKPETHBIX CHUTYyalMil) B COYETAaHUU C
BHEAYJUTOPHON pabOTOH C 1enbi0 GopMUpPOBAHUS W Pa3BUTHUS MPO(ECCHOHATHHBIX HABBHIKOB
00yJarouxcs.

CamocrosarenbHas paboTa CTYIEHTOB CTHUMYJIHUPYET CTYAEHTOB K HHIUBUAYaJIbHOU
popaboTKe TEM B Mpollecce HaMMCcaHus pedepaToB, BHIMOIHEHNUS HHINBUIYAIbHbBIX 3a/1aHUH, B
MpoLiecce MOATOTOBKH K KOHTPOJIbHBIM pab0TaM M UTOTOBOM aTTECTAII|H.

6 YueOHOo-MeTOoquYecKOe 00ecniedeHue CaMOCTOATEIbHOI PadoThl 00YYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI IPOMeKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITOKCHUH 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIIMOHHOE 00ecneYeHHe AU CIUIIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPATypA:

1. Menbunuenko, A.C. AHaau3 JaHHBIX B MaTepHaioBeAeHUH | yueOHoe mocooue / A.C.
Menbanuenko. — MockBa : MUCHUC, [6.1.]. — Yacte 1 —2013. — 72 ¢. — ISBN 978-5-87623-
666-1. — Tekcr: snekrponnbiii // Jlans : snekrpoHHO-OMONMHMOTEYHass cucrema. — URL:
https://e.lanbook.com/book/117168 (mata oOpamienus: 12.01.2023). — Pexum moctyna: s
aBTOPU3. MOJIH30BATEICH.

2. Aunpees, C. M. MoaenupoBanue 00bEKTOB M CHCTEM yIPaBJICHUs ;| yueOHOe mocoowue /
C. M. Augapees ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snektpow. onr. quck (CD-ROM). -
3ary. ¢ Tutyn. 9kpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true (mata oOpamenus: 12.01.2023). -
MakpooObeKT. - Tekct : anexTpoHHbI. - ISBN 978-5-9967-1028-7. - CBeieHMsI TOCTYIHBI TAKXKE
Ha CD-ROM.

0) lonostHUTEIBHAS IUTEPaTypa:
1. MenbHuuenko, A.C. AHau3 JaHHBIX B MaTepUAIOBEICHNH : yaeOHOe mocobue /


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

A.C. Mensandenko. — Mocksa : MUCUC, [6.1.]. — Yacte 1 — 2013. — 72 c. — ISBN 978-5-
87623-666-1. — Texkct: anekrpoHHslii // Jlanp : 3nekTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/117168. (mara oOpamenus: 12.01.2023) — Pexum poctyma: s
aBTOPU3. I10JIb30BATEIICH.

2. Aunpees, C. M. MoaenupoBanue 00bEKTOB M CUCTEM yIPaBJICHUS ;| yueOHOe nmocooue /
C. M. Angapees ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snektpoH. onr. quck (CD-ROM). -
3aru. ¢ tutyi. akpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true (mara oOpamenus: 12.01.2023). -
Maxkpoo0bekT. - Tekcr : anexrponHsIil. - ISBN 978-5-9967-1028-7. - CBeneHust 1OCTYITHBI TAK)Ke
Ha CD-ROM.

3. Crenanos, I1.E. [lnanupoBanue 3KCriepuMenTa : yaeoHo-MeTouueckoe mocoowue / I1LE.
CrenanoB. — Mocksa : MUCHUC, 2017. — 22 c. — Tekcr : a1ekTpoHHbIii // JIaHb : 31eKTpOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/108113 (nara oOpaiieHwus:
12.01.2023) — Pesxum rocTtymna: st aBTOPHU3. OJIb30BaTEICH.

B) Meroauyeckue yKasaHus:

1. Cratuctudeckue MeTo a6l 00paOOTKU U aHAJIM3a YUCIOBOW HH(POPMAIIMH, KOHTPOJIS U
ynpasneHus kauectBoM npokara/M.U. Pymsuues, C.A. JleBanaosckuii, H.A. Pyunnckas, K.E.
Uepxkacos, A.B. JlorunoB. — YuebHoe nocodue. — Marauroropck: M3a-B0o MarHutoropck. roc.
texH. yH-Ta uM. [ .J1. Hocosa, 2014. 257 c.

2. MonoukoBa O.C. BapuaHThl 3aaHUii TO aHAJIM3y YUCIOBON HH(MOPMAIUH IS
OakanaBpoB. — MeTonueckue ykazanus. - Marauroropck: M3a-8o MarHUTOropek. roc. TeXH. yH-
taum. I'.1. Hocoma, 2017. 15¢c.

r) [Iporpammuoe o0ecnieuenne u UHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanue [10 Ne norosopa CpoOK IeHCTBUS JTULEH3UU
MS Office 2007 |y, 135 47 17.09.2007 GeccpoTHo
Professional
STATISTICAB.6 K-139-08 ot 22.12.2008 0OeCCpPOUHO
Adobe Reader cB0001HO pacnpocTtpansemoe [10 0ecCpOUYHO
DIEKTPOHHBIE
TITAKATBI TIO K-278-11 ot 15.07.2011 6eCCPOUHO
JTUCITUTIIINHE
"MatepuanoBeneHue"

IIpodeccuonanbublie 0a3b1 JaHHBIX U HHPOPMALMOHHbIE CTIPABOYHbIE CHCTEMbI

HazBanwue kypca Cchlika
Hamumonansnas I/IH(I)OpMaLII/IOHHO'aHaHI/ITI/I‘leCKaSI URL:
cucrtemMa — POCCHIMCKUNM MHAEKC HAaYYHOT'O TUTUPOBAHUA i

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

(PUHI)

IMTouckoBas cucrema Akanemust Google (Google Scholar) |URL: https://scholar.google.ru/



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

denepanbHOE rOCY/IapCTBEHHOE

O0JKETHOE yupexaenue|URL: http://www1.fips.ru/
«DenepaabHbBIN HHCTUTYT
Poccniickas I'ocynapcreBennas

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

ouoimmoTeka. Karamoru
DNEeKTPOHHBIE Pecypchl OUOIMOTEKH
MI'TY um. I'.11. HocoBa

9 MaTepHua/IbHO-TEXHHYECKOE o0ecneueHne JUCIUILINHBI (MOaYJIs)

https://magtu.informsystema.ru/Marc.html?locale=ru

MatepuanbHO-TeXHHYECKOE 00eCIIeUCHHUE TUCITUTUIMHEI BKITFOUALT:

MatepuanbHO-TeXHHYECKOE 00eCIIeUCHHUE TUCITUTUIMHEI BKJIFOUALT:

1. YueOHas ayauTopusi AJisl MPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA OCHAIIICHA!

- TEXHUYECKHMH CpEACTBAMH OOYUYEHUS, CIY)KAIUMHU JUIS TPEACTABICHUS y4eOHOU
nHpopManuu OOJNBINON ayTUTOPUU: MYIBTHMEIUWHBIMU CpPEJCTBA XPAHCHUS, MEpelavyd H
npeicTaBIeHus yueOHOU HHpOpMaIIY;

- CHeMaIM3UPOBAHHON MeOEbIO.

2. YueOHas ayTuTOpHs JUTsl IPOBEICHUS MTPAKTUICCKUX 3aHITHI OCHAIICHA!

- TEXHUYECKHMH CpEACTBAMH OOYUYEHUS, CIY)KAIUMHU JUIS TPEACTABICHUS y4eOHOU
nHpopManuK OOJBINION AyTUTOPUU: MYIBTHMEIUWHBIMU CpPEJCTBA XPAHCHUS, MEpelavyd H
npeicTaBIeHus yueOHOU HHpOpMAIIY;

- CHeIMaIM3UPOBAHHON MeOebIO.

3. YueOHas ayquTOpus IS TPYIIOBBIX U WHAWNBUAYAIBHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJIS ¥ POMEKYTOYHOH aTTECTAIMK OCHAICHA:

- KOMIIBIOTEpHOI TexHukoi ¢ makerom MS Office, ¢ moaxmoueHrem k cetn «MHTEpHET
Y C IOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPETy YHUBEPCHUTETA,;

- CIICIIUATTU3UPOBAHHON MEOEIBIO.

4. TTomerieHue 151 CaMOCTOSITEILHOM PaOOTHI OCHAIIICHO:

- KOMIIbIOTEpHOI TexHukoi ¢ makerom MS Office, ¢ moaxmoucHrem k cetn «MHTEpHET
Y C IOCTYTIOM B DJICKTPOHHYIO HH(GOPMAITMOHHO-00pa30BaTEbHYIO CPETY YHUBEPCUTETA;

- CIICIIUATTU3UPOBAHHON MEOEIBIO.

5. Ilomemenne mnsa XpaHeHHsT W TPOPUIAKTHYECKOTO OOCITYy)KHBaHUS Y4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CIICIIMATTU3UPOBAHHON MEOEIBIO: CTEUTaKaMH I XpaHEeHUs y4eOHOTO 000pyA0BaHUS;

-MHCTPYMEHTaMH JJI peMOHTA y4eOHOTO 000pYy/I0BaHHS;

- mkadamu 1t XpaHeHHs] Y9eOHO-METOMIECKOM JOKYMEHTAIIUU U MaTEPHAJIOB.


http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

6 Y4yeOHO0-MeToAuYecKoe

o0yuyamuxcst

odecmeueHue

CaMOCTOATEJILHOH

I[MTPUJIOXXEHUE 1

padoTbI

Ouenounvie cpedcmed Ol _NPO8eOeHUs. MeKyule20 KOHMpOoJs 6 eude  ayoumopHou

xoHmpoavHou pabomul (AKP)

% C

Ilepeuenv mem 0114 NOO20MOBKU K CEMUHAPCKUM 3AHAMUAM.
Hcxonnble naHHbIE AJI IMPOBEJIEHUS NPAKTHUUECKUX 3aHATUN IpelacTaBieHbl B 16
BapUaHTaxX ClIy4alHbIX BEIOOPOK (00bEM BBIOOPKU — N = 59), 0JIMH U3 KOTOPBIX IPUBEACHA HIXKE.

2,49
2,15
2,01
2,62
2,54
2,11
3
2,99
2,82
2,06
2,56
2,67
2,09
2,64
2,95
2,62
2,55
2,04
2,17
2,97
2,65
2,2
2,39
2,53
2,06
2,16
2,96
2,75
2,7
2,72
2,54
2,67
2,85
2,28
2,73
2,73
2,77
2,11
2,87

%
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
18,35

%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

55
5,82
4,54
5,13
3,26
4,03
5,08
3,21
5,39
5,03
3,05
5,87
5,28
5,52

Ni

2,87

2,4
2,98

2,6
1,85
1,76

2,9
1,02
2,97
1,87
1,47
1,95
2,34
1,13
1,61
1,39
1,08
2,13
1,04
1,88
1,56
2,17
2,03
2,77
1,09
1,22
2,58
2,76
1,15
1,63
2,61
2,44
2,92
2,29
1,31
1,13
1,22
2,52
1,65

Ti

1,52
1,16
1,24
1,18
1,39
1
1,66
1,93
1,06
1,69
1,43
1,96
1,69
1,96
1,09
1,15
1,24
1,49
1,43
1,29
1,77
1,94
1,2
1,97
1,82
1,43
1,03
1,86
1,93
1,5
1,01
1,43
1,93
1,38
1,56
1,38
1,88
1,37
1,26

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
60,02

Kn
5,01
7,76
6,06
11
8,5
10,42
11,96
6,35
513
8,47
6,46
11,19
10,8
6,56
6,79
6,04
5,23
10,66
5,96
9,94
5,22
9,63
9,84
8,67
551
11,34
9,57
9,22
10,19
10,16
7,2
9,21
8,15
79
10
7,02
11,33
6,79
11,69

¢
16,58
9,22
17,97
5
16,17
4,66
59
10,71
10,15
8,38
5,26
7,29
17,5
4,99
5,04
6,84
2,06
2,46
12,79
10,58
11,2
9,45
13,73
13,62
10,6
16,51
4,07
7,25
13,86
17,61
11,12
10,51
2,35
7,79
14,66
5,39
3,18
9,08
9,92



2,2 16,21 3,07 2,57 1,64 62,35 111 6,04

2,2 16,07 4,01 2,58 1,64 61,63 9,74 3,58
2,38 16,97 3,53 1 1 59,39 7,37 10,42
2,56 15,85 3,87 1,36 1,3 59555 10,14 6,77
2,44 17,19 3,61 2,07 1,84 62,96 11,7 2,96
2,75 17,7 3,2 2,93 1,89 59,7 10,86 6,12
2,26 17,16 5,12 1,99 1,52 60,1 7,63 12,65
2,21 17,94 4,89 1,93 158 60,13 1045 17,72
2,06 15,72 5,72 1,09 19 6242 6,82 12,56
2,71 19,44 4,91 1,6 1,05 61,63 6,52 9,57
2,79 18,06 5,16 2,37 1,45 60,02 7,98 9,93
2,83 15,86 4,37 2,94 1,15 59,92 585 16,12

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

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

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

AKP 1. IIpaktrdeckas nepBudHasi 00pad0TKa BRIOOPKHU CITy9aitHOM BETMYUHBI

Bbruncnute € mpuMeHeHHeM —mnporpammuoro mpoaykra Exel  craructuyeckue
XapaKTepUCTUKH (MHHAMAJIbHBIC, MaKCHMAJbHbBIC, pa3Max 3HAYCHUH, CpeIHHWE 3HAuYCHWUS,
CpeIHEKBaPaTHIECKOE OTKJIOHEHHE-CTaHAAPTHOE OTKIOHEHHE, KOX(PQHUIMEHT BapHaIuw,
MeJIMaHa, MOJia) pacueTHOM BBIOOPKH. TO €CTh BBIYMCIUTD MO0 HE3aBUCUMBIM (X) M 3aBUCUMBIM
(Yi) cny4aifHbIM BEJTMUHUHAM CIIEAYIOIINE XapaKTePUCTHKH:

- MUHAMAJIbHbBIC 3HAYCHUSI CITydalHbIX BeuduH - (Xi, Yi)min;

- MaKCHMAaJIbHBIC 3HAYCHUS CITydaiHbIX BeaHdrH - (Xi, Yi)max;

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

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

- CPEIHEKBAJIPATUYECKOE OTKIOHCHHE=CTaHIAPTHOE OTKIOHEHHEe Sy = [Z (Xi —
Xep)?IN]°%; Syi = [Z (Yi— Yep)?In]*%;

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

- MeauaHa BeIOOpkH (Med) — cpelMHHOC 3HAYCHUE CIyYalHOW BETMYMHBI MEXKIY
MUHHMAaJIbHBIM U MakcuManbHbIM ee 3HadeHusmu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)min]/2;
MeraHa B OOJIBIIMCTBE CIy4aeB HE COBIAIACT CO CPSTHUM 3HAUYCHHEM BBIOOPKHU;

- mMozaa BbIOOpkH (MOd) — Hambosiee 4acTO BCTPEYAIOIIEECs 3HAUCHHE CIIy4alHOM
BEJIMYUHBI (OTPEACIISICTCS aHAJTM30M CIIyYaiHON BBIOOPKH HMJIH IO THCTOTPAMME).

[TocTpouTh THUCTOrpaMMBI CIYy4alHBIX BEJIHYUH (TpapuuecKkoe pachpeeicHHe
CIIydaifHOU BEIMYMHBI) U CPABHUTH UX C TEOPETUYECKIUMH PACIIPEICICHUSIMH.

Jlns xoHKpeTHOM ciywaitHoi BenmmuuHBl (Xi, Yi) ee pacmpeneneHue B BBIOOpKE
OTIpeJIeNIeTCS TMOCTPOECHUEM THCTOTPaMMBL. AITOPUTM 3TOTO TMOCTPOCHHS 3aKIIIOYAETCS B
CIIeAYIOIEM:

- Ha OCH OpJAMHAT OTKJIaapiBacTCs 4actota (Ni) WiM 4actocth (Ni/N) — KOJHUYECTBO
3HAUEHUH CITy4alilHOW BENWYHHBI, TOMAJAIONINX B ONpEAeTICHHBI MHTEPBAI 3HAYCHUN; Ha OCH
ablucc OTKJIAIBIBAETCSI HECKOJIBKO MHTEPBAJIOB BHYTPH pa3Maxa CIy4ailiHOW BETHUYWHBI, YHCIIO
ATUX WHTEPBAIOB OMPEAETSAETCS CTATUCTUYECKH, B OOJBIIMHCTBE CIIy4aeB 3TO YHUCIIO COCTABISET
10 unTEpBaNOB;



- TIPY 3TOM TPOBEPOYHBIMU KPUTEPUSIMU MPABUIBHOCTU MOCTPOCHHSI TUCTOTPAMMBI
SIBJISICTS] BBIIOJIHEHHS YCIIOBHA XNi = N wim Z(ni/n) = 1.

AKP 2. KoppenaunoHHbslii aHaJIU3 BIOOPKU

Pacuurath npu momorinu nporpammoro mnpojaykra Exel (naxxatp Ha kinaBuiry fx, BHIOpaTh B
MO3UIIMH «CTATUCTHKA» (QYHKIHUIO «KOPpE», YyKa3aTh KOOPIMHATHI COOTBETCTBYIOLIUX Iap
CIIyJafHBIX BEJIMYMH, MOJYYUTh 3HAUCHHS MapHBIX KO3(D(UIIMEHTOB KOPPEISIIHUK) MOIMApHbIE
KOA(QQHUIUEHTH KOPPEISIIHA MEX Ty HE3aBUCMBIMH CITY9aifHBIMU BEIMYMHAMU — Ixixi+1 U MEXKITY
3aBucuMbIMU (Yi) U He3aBUCUMBIMU (Xi) MEPEMEHHBIMU -lyixi; ONPEACIUTh UX 3HAUYUMOCTH
IIyTEM CPaBHEHHS C TAOJMYHBIMH, KPUTUIECKUMHU 3HAYEHUSAMH KOA(PPHUIIMEHTA KOP PEIISAIHH.

Hwxe npencraiena Tabiuia ¢ KpUTHIECKUMU 3HaYCHIMHU K03 duiimenTa koppessiun B
3aBUCHUMOCTH OT 00beMa BbIOOPKH (N) ¥ YpOBHA 3HAUUMOCTH (a); & = 1 — P, TJie P — BEPOATHOCTD

COOBITHSL.
Kputnueckue 3HaueHus: KodQpPUIMEHTa KOPPEISIUU
Ob6bvem YpoBeHb 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 3anoxensr popMylIsl 11 pacdeTa IonapHoro ko3QpQGuuuenta KOppensmun:
- Nixi+l = Z(Xi— Xiep) ( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX j+1

Tyixi = Z(Xi— Xiep)( Yi— Yep) YiXil NSxiSyi.

3HaunMocTh K03 duimenta

MapHOU

KOPpEISLHH

OTIpeeNsIeTCS

CpaBHCHHUEM

(paKTI/ILIeCKOFO 3HaA4YCHUA I(OE)(I)(I)I/II_II/IGHTEI Koppeisinuu € TaOJUYHOM 3HAQUYEHUEM: €CIIH



(baxTHuecKkoe 3HaYeHHE OOJIbIIE TAOIUYHOTO, TO CYHIECTBYET MEXKIYy HEU3BECTHBIMU 3HAUMMAs
CTaTUCTUYECKAs CBS3b, B IPOTUBHOM CJIy4ae TaKOBas CBSA3b OTCYTCTBYET.

AKP 3. Ortceuts He3HaumMble (akTtop aHanu3upyemMoil BbIOOpkH. OmnpenenuTsb
CTaTUCTUYECKU 3HAYMMBbIE CBSI3M MEXIY 3aBUCHMBIMHU M HE3aBHCHUMBIMU IIEPEMEHHBIMM U BUJA
PErpECCUOHHOM 3aBUCUMOCTH, a TAK)KE MEXK/ly HE3aBUCUMBIMU IIEPEMEHHBIMH.

B nepByto ouepenp cTpouTcs KOPpeIsUOHHAs MAaTPUIA — CHMMETPUYHAs OTHOCUTEIIBHO
JUaroHanyu (aHaJOTMYHO TaOIuIE CIHOPTUBHOIO COPEBHOBATEIBHOIO KOMAaHAHOTO WU
JIMYHOCTHOT'O YEMIIMOHATa) — 00pa3el] NPUBOAUTCS HUXKE.

X1 X> X3 Xs X5 Y1 Y, Y3 Y4

X1 1 I'x1,x2 I'x1,x3 Ix1,x4 I'x1,x5 ly1xi 'Yz x1 ly3xi ly4.x1
X2 1 I'x2x3 I'x2,x4 I'x2,x5 ly1x2 ly2.x2 ly3x2 ly4.x2
X3 1 I'x3.x4 I'x3,x5 ryl,x3 ryZ,x3 ry3,x3 ry4,x3
X4 1 I'x4,x5 ly1 x4 ly2 x4 Y3 x4 lya x4
Xs 1 ly1.x5 ly2,x5 I'Yy3xs I'Yaxs
Yl 1 ryl,yZ ryl,y3 ryl Y4
Y? 1 ry2.y3 ly2,y4
Y3 1 Iy3y4
Y4 1

3areM 3HaueHUs K03(pPUIIMETOB MapHBIX KOPPENISILNUNA OTMEYAOTCS 3HAKOM (), €CIIH 3TOT
K03 (UIIMEHT KOPPENSILUN CTATUCTUYECKHU 3a4HUM, M 3HAKOM (-), €CITH KOAPPHUIIUEHT KOPPEISAIUU
He3HayuM. [ OTCeMBaHUs HE3aBUCUMBIX NIEPEMEHHBIX (X-0B) MPOBOAUTCS (OJIMH U3 METOJIOB)
cienyromas mpoleaypa: u3 o0Imel KOPPeIsaIuOHON MaTPHIIBl BBIIEISIETCS y4acTOK ¢ X U B
siYeKax MPOCTABJISIETCS COOTBETCTBEHHO (+) miu (-).

X1 X2 X3 Xa Xs Kom-Bo

3HAYUMBIX
KOppeJsnii

X1 + - + - 2-1-0

X2 | + 1 - - + 2

Xz | - - 1 + - 1-0

Xq | + - + 1 + 3

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

Takum oOpa3om, mocie ABYX UTTepanuii octamuck 3 X-a - X1, X3, u Xs.

Jlst BBIOOpA 3HAYMMBIX 3aBUCUMOCTEH (110 KOA(PPHUIIMESHTY KOPPEIAINN) MKy Y-MH U
X-MH, 4TOOBI TOCTPOUTH PErPECCHOHHBIC YPaBHEHUS CBS3H, HEOOXOMMO MTPOAHATH3HUPOBAT CIIIE
OJIHY YacCTh KOPPEISIIIMOHHON MaTPHUIIBIL:

Y1 Y Y3 Ya 3HaUYMMBIE
KOppesuuu Xi
c Yi

X1 fyixa/t | Pyosal- | fyaxalt | ryaxal- X1¢YiuY3

X2 Ixixel- | Faxel- | Faxel- | Fxaxel- X2 — HeT
KOPpeJISLHii ¢

Yi

X3 Fxaxal- | Maxal- | Baxal- | Ixaxsl+ X3cYa

X4 Ixaxalt | Faxalt | Baxalt | axal- | Xac Y1, Y2, Y3

Xs xaxs/- | Faxsl- | Faxsl- | Ixixs/t Xsc Ys

3nau. koppen. Yi | Yic Yac Ysc Yasc
¢ Xi X1, Xa Xa X1, Xa | Xz, Xs

Ha 0cHOBaHMM 3HAYUMBIX KO3()PUIHEHTOB Koppensauun Mexay Yiu Xi OIpeneseTcs, 9To
HE0OXOJMMO TIOJTyYUTh PEFPECCHOHHBIE YPABHEHUS CIIEAYIOIIUX BUIOB U C Y4€TOM OTCEMBAHUS
X-0B:

Yi= ao+ arXi+ asXs;

Y2=ao + asXs;



Y3 =ao+ arXs + asXs;
Y4 =aog+ azXz+ asXs;

AKP 4. IIpu nomomu npuMeHeHHs perpeCCHOHHOTO aHAJIN3a PACCUUTATh KOA(PPUIIUEHTHI
PErPECCUOHHOTO YpaBHEHMUSI.

B AKP 3 omnpeneneHbl BUAbl PErPECCHOHBIX 3aBUCUMOCTEH, KOTOpbIE HEOOXOAMMO
MOJIYYUTh Ui OLICHMBAHMS, MPOrHO3a U YIPaBJICHUS TEXHOJOTMYECKUMU mporeccamu. s
pacuera KOS(hQOUIMEHTOB YypaBHEHUI &o, &i NPUMEHSETCS PACYCTHBIM METOJ HAMMEHBIINX
kBagpatoB (MHK) c¢ wucnonp3oBaHmeM HCXOMHOW BbIOOpKH ciydailHbIX BenmmunH. MHK
MIPENIONAaraeT IMOUCK AKCTPEMaJIbHOrO0 (MHUHUMAJIBHOIO) 3HA4YEHUsS (PYHKIUOHAIA CYMMBI
Pa3HOCTH B KBaJpaTe MEXy (PaKTUYECKUMU U PACUETHBIMU 3a4CHUSAMU (DYHKIIMHM OTKJIMKA:

F = 2(Ygaxr. — Ypace)? — min (0). B ypaBHEHHE MOACTABIAIOTCS TOCTPOYHO (AKTHIECKUE
3HAYECHUS Ygpaxr. ¥ Ypacu. B BUAC ypaBHEHHsI, omyueHHoro B AKP 3. Jlns pemenus yka3aHHOTO
(G yHKIMOHAIa HEO0XOAUMO MOIYYUTh CUCTEMY YPAaBHEHUH B YAaCTHBIX MPOU3BOJHBIX U Kaxk10€
U3 YpaBHEHMH MpUpPaBHATH K Hym0. Takum 00pa3zom, mojiydarcs 3HA4€HHUsS CBOOOJHOTO YieHa
ypaBHEHUS a0 U KO3(PPUIMEHTHI IPU HE3aBUCUMBIX MEPEMEHHBIX & = axi. I onepaTuBHOrO
pemiennss MHK nmpumensieTcs nporpammuoe odecriedenue Exel (fx — nuneiin). B momnporpamme
«JTMHEWH» YKa3bIBAIOTCA KOOPIWHATHI Yi U Xi, 3aTeM Habuparorcs nozunuu «MCTUHA» u 3aTtem
Shift+Ctrl+Enter. B npenBapuTenbHO BBIJCICHHOE MOJIe MTPOTPAMMHO MOMEIIAKOTCS PE3YIbTaThI
pacuera — KOOQQHUIMEHTH Ao, & = axi (TepBast cTpoka), KodpumuenT nerepmunarmmu R? (3-1
cTpoka, 1-it cronberr), kputepuit @urrepa F (4-as ctpoka, 1-b1it cromberr).

AKP 5. TIpoBecTtr KOpPEKTUPOBKY TOYHOCTH YPAaBHEHHUSI PErPECCUM B TEUEHUH BPEMEHH.

Cornacao TtpeboBanusMm OCT 14-34-90 «CraTHCTHYECKHH TPUEMOYHBIH KOHTPOIH
KayecTBa METAJUIONPOIYKIMU MO KOPPEISLMOHHON CBS3M MEXIYy MapaMeTrpamm» BO3MOXKHO
UCIOJb30BAHUE  PErPECCHOHHBIX  3aBUCHMMOCTEH  IapaMeTpoB  KadyecTBa  (BpeMEHHOe
COINIPOTHUBJIEHUS PA3PBIBY, OTHOCUTEJIBHOE CYKEHHUE U T.I.) OT (PAKTOPOB (XMMHUUYECKUI COCTaB
CTaJM, TEXHOJOTMYECKUEe MapaMeTpbl Mpolecca) s NPOrHO3MPOBAHUS CBOMCTB 0e3
OCYILIECTBJICHUS Pa3pylIAOMUX HCObITaHUH. [ MpOBEpKM TOYHOCTH MOJEIH IPU ITOM
HaOUpaeTcsi KOHTPOJIBHBIH MAcCUB JIaHHBIX, COCTOSIIIUX M3 pe3yJbTaTOB pa3pyLLAOIINX
WCTIBITAHUN OJTHOW JIECATOW TUTAaBOK/TIApTHl Tako# mpoayknuu. [Ipu Habope He MeHee S0 mIaBok
WIA OAMH DPa3 B KBapTajl IPOBOJUTCS IMPOBEpPKa TOYHOCTH IPHUMEHSIEMON MaTeMaTHYeCKOH
perpeccun. Meroiuka NMpoBEpKH 3akirodaeTcs B cienyrouieM. HaGupaercs maccuB pasHocTei
MEXJy (AKTUYECKMMH JaHHBIMH KOHTPOJBHOM BBIOOPKM M pACUETHBIMM 3HAUEHHUSAMH II0
PErpecCuOHHOMY YPABHEHHUIO (Ygpaxr. — Ypacu.), PACUMTHIBAETCS CPEJHEE 3HAUCHHE ITUX OTKJIOHEHU
U CpPaBHMBAETCS CO CTATUCTHYECKUM KpHUTEPHEM (CTaHIApTHBIM OTKIOHEHMEM IapaMerpa
KadecTBa - Syi). Ecnu cpenHee OTKIOHEHHE MEHEE CTaTUCTUYECKOro Iapamerpa, TO ypaBHEHHE
NPU3HAETCS  a/leKBaTHBIM pEabHbIM  YCIOBUSM. B  mpoTUBHOM ciydae IPOBOJIUTCS
KOPPEKTUPOBKA yPaBHEHHs MYTEM HM3MCHEHHs 3HA4YCHHs €ro CBOOOJHOro wieHa: do1 = ao -/+
2(Ypaxr. — Ypacs.)/N, T1IEe N — 00BEM KOHTPOJILHOM BHIOOPKH, 3HAK -/+ MOKA3bIBET, YTO, ECIIH CPEIHEE
OTKJIOHEHUS AYi UM€eT 3HaK +/- , TO KOpPEKTUPOBKA 3HAYEHUS Ao OyAET COOTBETCTBEHHO -/+AYi.

AKP 6. TTocTpouTh MaTpUILy T0JIHOTO (JaKTOPHOTO AKcHepuMenTa Tuna 2" —22 u 23,

B ocHOBaHuMM CTENEeHHOW 3aBUCHUMOCTH IPEJICTABIEHO KOJUYECTBO YpPOBHEM
BapbUpoBaHus (pakropoB. Mimeercs 1Ba BapuaHTa ypoBHEH: 2 - MUHUMAJIbHOE U MAaKCUMAJIbHOE
3Ha4eHUs U 3 — MUHUMAaJIbHOE, MAaKCUMAJIbHOE U CpejiHee 3HaueHus QakTopoB. B mokasarene
CTENEHHON 3aBUCHUMOCTH MPEACTaBIECHO KoJIM4yecTBO (hakropoB. Ilpu cocTaBieHHMM MaTpHIIbI
IUTAHUPOBAHUS JKCIEPUMEHTa HEOOXOJUMO YUYUTHIBATh YETHIPE CBOMCTBA CYIECTBOBAHUS
ypOBHEH  (DaKTOPOB: CHUMMETPHUYHOCTb, OPTOTOHAIBHOCTb, POTATA0EIBHOCTb, YCIOBHE
HOPMHUPOBKH.

Ornpenenuth K03QHUIMEHTH! YPaBHEHHUS [0 U3BECTHOMY alIroputMy: i = (Zxiyi)/n, ao
= Xyi/n.

AKP 7. IloctpouTh Bce BO3MOXHBIE BapHaHThl MATPHULBI JPOOHOTO SKCHEPUMEHTA

tuna 2%?, 252, Onpenenuts ko>GPUIMEHTH ypaBHEHHS 110 H3BECTHOMY aIropuT™My: ai = (ZXiyi)/n,
ao = Xyi/n.



AKP 8. Pacumtars k03(pPHUIHMEHT KOHKOpAAauuH (KOd(h(UIMEHT coriacus) Npu
OKCTIIEPTHON OILIEHKE BIHMSHUA (DakTOpoB Ha (DYHKIHMIO OTKIHMKA (MapaMeTp ONTUMHU3AIMH) IO
cnenyromeit 3apucumocti: W = 12S/[m?(nd-n)], rme S — cymMMa KBajgpaTOB OTKIOHEHHH OT
CPEIHEro 3HAYEHUs OLIEHKH 3KCIIEPTOB, M — YUCIIO 3KCIIEPTOB, N — YHUCIO (PaKTOPOB.

AKP 9. Halitn »sKkcTpeManbHOE 3HA4YCHHE TIapamMeTpa ONTUMHU3ANUA B 00JacTH
ompeneneHuss GyHKIUU IBYX M MHOTO(AKTOPHBIX YpaBHEHHH (METOJ KPYTOTO BOCXOXICHUS
bokca-Yuicona) ¢ npuUMEHEHHEM HWTTEPAallMOHHOIO [OLIAroBOr0 METOoJa B HaIlpaBJICHUU
rpagueHTa.

Memoouueckue pexomenOayuu 011 NOO20MOBKU K CEMUHAPY -  NPAKMUYECKUM
SAHAMUAM

CemuHap - BUJ TPYNIOBBIX 3aHATHH MO KAaKOW-TMOO HAy4YHOH, Y4eOHOW W Jpyrou
npobsemMaTuke, aKTHBHOE OOCYXJIEHHE YYaCTHHKAMHU 3apaHee IMOJTrOTOBICHHBIX COOOIIEHU,
nokiagoB U T.0. C TeMaTHUKOW CEMUHApOB CTYAEHTHI 3HAKOMATCS 3apaHee. AJNTOPUTM MOATrO-
TOBKHM K CEMHHApy CIIEIYIOIIUNA: BHIOpAaB T€My, CTYJEHT COCTaBJISET CBOM IUIaH-TpapuK MOJI-
TFOTOBKHM K ceMHHapy. s mpruoOpeTeHus MHPOKOro BUIEHUS MPOOJEMBbl CTYyJEHT CTapaeTcs
OCMBICIIUTD €€ B 0011IeM 00beMe; TO3HAKOMUTHCS ¢ TEMOH 10 6a30BOMY Y4eOHOMY MOCOOUIO HITH
JPYroi OCHOBHOM PEKOMEHIYyEMOMW JIMTEPAType; BBIABUTb OCHOBHBIE WJIEH, PACKPBIBAIOIINE
JAaHHYIO TpoOJeMy; CBEpUTh HX OINpEAENeHUs CO CHPABOYHHKAMH, SHUIMKIONEAWEH; MOoA-
TOTOBUTH IUIAH-KOHCHEKT PACKPHITHS JaHHON MPOOJIEMbI; BBISIBUTH HESICHBIE BOIIPOCHI U MOJIO-
OpaTh OMOJHUTENBHYIO JUTEPATypy IS MX OCBEUICHHS; COCTaBUTh TE3UChI BBICTYIUICHHS Ha
OTJIENbHBIX JHUCTAX Ul MOCIEAYIOEro BHECEHHS JOTIOJTHEHUM U MOArOTOBUTH JOKJIA] WIH pe-
depar s cooOIIEeHNs Ha CEMUHAape; MpoaHalIu3upoBaTh COOPAaHHBIM MaTepuan Jjs JOMOJHU-
TeIbHOW MHGOpPMAIMKU [0 TEMaM CEMHUHapa; FOTOBSCh K BHICTYIUIEHUIO Ha CEMHUHape, M0 BO3-
MO>KHOCTH MPOKOHCYJIBTUPOBATHCS C MperojiaBaTesieM; OTHOCUTHCSA K COOpaHHOMY MaTepuaiy,
KaK K UICTOYHHKY OyIyLIUX UCCIIeI0BaHUH.

CeMuHapckue 3aHATUS PACHIMPSIIOT W 3aKPEIUBIIOT 3HAHUS, 3aJ0KEHHBIE B TEOPHUHU
npeaMera. Ha HUX BBIHOCSATCS BOMPOCHI, OCOOEHHO HEOOXOAWMBIE JUIsl MPAKTUKH, WU Mpo0-
JIEMHBIE BOIIPOCHI, KOTOPBIE BO3MOKHO PEUIUTh TOJBKO B Ipouecce coTpyaHudecrtBa. Cpenu
00s3aTeNnbHBIX TPeOOBaHMI K CEMUHAPY - MPEIBAPUTENHLHOE 03HAKOMIICHHE C TEMOM, BOITpOocaMu
Y JIUTEPATypOU MO JAHHOU TEME.

CoBpeMeHHas mpakTHKa MpejyiaraeT MUPOKUH KPyT THIIOB CEMUHAPCKUX 3aHITUH. Cpenu
HUX 0c000€ MECTO 3aHMMAeT CEMHHAp-AMCKYCCHS, I/ B JHAJOTe€ XOPOIIO YCBAaUBAETCS HOBas
uHpopMaLrs, BUIHBI YOSKICHUS CTYJCHTA; 00CYKIAI0TCs IPOTUBOPEUHS (SIBHBIE U CKPBITHIE) U
HEJOCTaTKU; A1 oOCyKIeHHsl OepyTcsi KOHKPETHbIE aKTyallbHbIE€ BOINPOCHI, C KOTOPHIMU CTY-
JEHTBl TPEABAPUTEIBHO O3HAKOMJIEHBI. Takke B CEMHMHAp BKIIOUYAKOTCS BOIPOCHI JJIsl WH-
TEJUIEKTYaJIbHOM Pa3MHHKHU (MHOTJA 3TO TUCKYCCHOHHAs CTaThsi, MO KOTOPOM CTaBsITCS MpOO-
JIEMHBIE BOIIPOCHI); IUCKYCCHSI MOKET pa3BepThIBATHCSA 3a0UHO KaK KpyroBoi cemuHap. [lanee
MOJBOAATCS UTOTH AMCKYCCHM, 3aC/IyIIMBAIOTCS M 3allMILIAIOTCS MpOeKTHbIe 3ananus. llocie
3TOr0 MPOXOAMUT "MO3rOBOM MITYpM" MO HEpelIeHHBIM MpobiaeMaM IAUCKYCCUU, & TaKKe BBISB-
JISIFOTCS TIPUKIIAJIHBIE ACTIEKThI, KOTOPbIE MOKHO PEKOMEHJI0BATh IS BKIIOYEHHS B KypCOBBIE U
JUIUIOMHBIE paOOThI UM B anpoOaluio Ha npaktuke. Ha ceccun mpenoaaBarens 00o0maer pe-
3yNbTaThl MPOACTAHHON CTYACHTOM PaOOTHI.

CeMHHapbI-JUCKYCCUM TMPOBOJATCA C LEJIbIO BBISBICHUS MHEHHUS CTYIEHTOB 10
aKTyaJbHBIM BOIIPOCAM M3Y4aeMOTO IIPEAMETA.

CemuHap-uccieIoBaHUE MperoaraeT MpeiBapuTesIbHy0 paboTy - HamucaHue pede-
para, 10Kj1aja Mo UToraMm ONBITHON paOoThl. YUacThe B HEM - 3TO, IPEXKJe BCEro, AUANOT CTY-
JIeHTa ¢ mpenojaBareneM. Pe3ynbraTsl 00CyX/Ial0TCS HA CEMHMHApe ¢ HarjsiiHbIM MOKa30M HC-
CJIEZIOBATENIbCKOTO Marepuana (CXembl, TaOmuipl, rpaduky, AMArHOCTHUECKUE METOJIUKH).
YactuuHo MaTepuasl MoxeT ObITh BKItoueH B BKP. Ilpu moaArotoBke k ceMUHApY-UCCIEA0BAHUIO
CTYIEHT M3y4yaeT pe3yJbTaTbl TEOPETUYECKUX HCCIEJ0BaHUM, cocTaBisier OuOanorpaduio mno
TeMe, YIUTCS TUCaTh 0030phl O TEXHUYECKOH 3a1aue-nipobiaeme.

[IpoGnemHBIIl ceMuHap TOTOBUTCS MpENoJaBaTeseM JTOCTaTOYHO OCHOBATENbHO: MOJ-
Ouparorcs MpoOJIEeMHBIE M KOHTPOJBHO-IIPOBEPOYHBIE BOMpOCHL. Takoil ceMHHap BO3MOXKEH



TOJIBKO TIOCJI€ TIPOXOKICHUA TeMbl. K HEMy CTYIEHTBI TOTOBATCS 1O JIMUTEPATYPHBIM HUCTOYHU-
KaM: MOHOrpa(uu, CIPaBOYHHMKH, CIOBapH, KypHaibsl. K mpoOieMHOMY ceMHHApy mpocMar-
pUBaeTcs JMTEpaTypa B paMKax pa3IMYHbIX HCCIENOBATENBCKUX IIKOJ  (Hampumep
"TpaauLMOHHbBIE U HETPAIUIIMOHHBIE TIOJAXO Il K Ipobieme").

Haubonpburyto 3pGeKTHBHOCTh MPUHOCAT CEMUHAPBI, TPOBOJIUMBIE B (OpPME KOJIICK-
TUBHOW MO3HABATEIILHOM JESITEIHHOCTH, UMEIOIIEH OTIpeIeTICHHbIE 0COOCHHOCTH, a IMEHHO:

- pa3zereHre CTYJCHTOB Ha TPYIIBI 110 UX JKEJIAHHUIO (C 00s3aTeNbHBIM y4acTHEM CTY-
JICHTAa C YCTOMYMBBIM HHTEPECOM K TAHHOMY IPEAMETY);

- IOCTaHOBKA OOLINX IeNIeH U 3a7a4 JUIsl TPYIIIHI,

- paboTa B MOCJIEAOBATENBHOCTH - MHAUBUAYyaJIbHAs, MapHas (Jalle BCEro IepeKkpect-
HBII onpoc), paboTa B rpymie, KOJUIEKTUBHAS;

- 00s3aTeNbHOE MPEIBAPUTEIBHOE OTPAHNYCHHE TI0 BPEMEHH KaXKI0TO Tara 3aHsATHH;

- BKCIIEPTHBIN aHAJIN3 C pacueToM Ko3(p(ulneHTa KOHKOpAAlH;

- OIIeHKa pabOThI TPYIIITBI IIPETIOIaBaATENIEM;

- IPOBEJICHNE CAMOOLIEHKH.

IlpumepHnuwiii nepeuenv mem peghepamos 6 sude uHOUBUOYANbHBIX doMautnux 3adayd (U/3)
N3 Ne 1. Tlonstus wmaTeMaTH4YeCKOW CTATUCTUKHU. BHIBI HKCIIEPUMEHTOB.

Kontponsasie kapThl. [11anbl S3KxClIEpUMEHTOB

1. OcHOBHBIE TOHATHS W3 TEOPHUU BEPOATHOCTH U MATEMATHYECKON CTaTHCTHKHU
(reHepanpHas COBOKYITHOCTH, BRIOOPKA CITYYaHBIX BEJTUYHH, XapaKTEPUCTUKHA BHIOOPKH ).

2. TonsTHEe O BUAAX TJIAHUPOBAHHUS MAaTEMaTUYECKOTO U (PU3UUECKOTO IKCIIEPUMEHTOB,
MPUHIIATIAX TEOMETPHUIECKOTO U (PU3HMIECKOTO 000 OOBEKTOB YIIPABIICHHS.

3. Texynuii KOHTPOJIb IPOTYKIIUN.

4. IlpuHuumnel BbIOOpa KOHTPOJUPYEMBIX MapaMeTpPOB M HUX YPOBHS B CTaHAApTax Ha
METaJLTyPrUYECKYI0 MPOAYKIIHUIO.

5. Cratuctudyeckoe 000OCHOBaHHME 00BbeMa BBIOOPKH IPU KOHTPOJIC y TOCTABIIMKA W
MOTPEOUTEIIS.

6. KoHTpOJIbHBIE KapTHI.

7. Obmas cxema yrnpaBJeHHUsI TEXHOJIOTHUYECKIM OOBEKTOM C aJalTUBHBIM OJIOKOM

8. Teopernueckui MoJX0J, MAaTEMATHUYECKOE CUMYJIMPOBAHHUE YCIOBHUM IKCIIEPUMEHTA,
(buznyecKuit HIKCIIEPUMEHT.

9. YcnoBus nonobust pusmdeckoro o0bekTa U MaTepHalIbHON KOTIHH.

10. Be16op Hanbosee 3¢HEeKTUBHON CXEMbI SKCIIEPUMEHTA.
0) Ilopsinioxk mnpoBedeHUS TNPOMEKYTOYHOH AaTTecTalluU, IMOKa3aTeJu M KPUTEPHH

OI¢CHUBAHMUA:

IIpomexyTouHas aTTecTauus MO JUCHUILINHE «MaTepuaabl OTPACaW» MPOBOAUTCA B
BUJIE 3a4yeTa. 3adeT MPOCTABJISAETCS IMOCIE OLEHKUM 3HaHWM O0yJaromMxcs Mo pe3yibTaTaM
3aIMTHl  BBITTOJTHEHHBIX J1a0OPATOPHBIX pabOT W KOHTPOJBHBIX palOT, BKIIOYAOIIUX
TEOPETUYCCKUE BOIIPOCHI M MPAKTHYCCKUE 3aaHus, BBISABJISIONINE CTENEHb C(HOPMUPOBAHHOCTH
YMEHUH U BIaJACHUI

IMoka3aTe i M KPUTEPUH OIlEHNBAHMS 3a4UeTa:

Jliig mostydeHus: OLleHKH

— «3a4YTeH0» — OOydyaromwuiicss MOJDKeH TMOKa3aTh 3HAHUS HE TOJBKO Ha YpPOBHE
BOCITPOU3Be/IeHUsI U OOBsCHEHHS MHGPOpPMAIUM, HO U WHTEIUICKTyalbHbIE HABBIKM PEIICHUS
mpoOieM U 3ajad, HaXxOKJIEHUS YHUKaJbHBIX OTBETOB K MpoOiieMaM, OLEHKH U BBIHECEHUS
KPUTUUYECKHUX CYXKJICHU;

— «He 3a4TeHO0» — 00yJaroIIuiics He MOXKET MOKa3aTh 3HAHUSI Ha YPOBHE BOCIIPOU3BEICHUS
1 00BsicCHEHUS! HHPOPMAIINH, HE MOXKET MOKa3aTh MHTEIUICKTyalbHbIE HABBIKU PEIICHUS TPOCTHIX
3aj1ay.



11. CocraBneHue IUlaHA IPOBENEHUS OSKCIIEPUMEHTOB PA3HbIX YPOBHEW (ONBITHBIM,
na00OpaTOpHBIM,  HOJYHPOMBIIICHHBIH, IPOMBIIIICHHBIH, W3TOTOBJICHHE  OIIBITHO-
IIPOMBIIIJIEHHOW NIApTUN).

N3 Ne 2. Koappumnuent koakopaanun. [IpaBuia mianupyeMoro 3kcrepuMeHTa

1. Buapl napaMeTpoB ONTHUMM3ALMM, 00O0OIIEHHBIM MapaMeTp ONTUMHU3ALMU, (QYHKIUSL
KEJIaTeIbHOCTH.

2. Beibop Trma MmareMaTH4eCcKOW OJTMHOMHUAIBHON HITM MHOW MOJICIH.

3. [IpaBuia nocTpoeHus MIaHOB — IPOOHBIX PEILIHK.

4. Pucku npH MCIOJIb30BaHUU IUIAHOB C APOOHBIMM PEIUIMKAMU — BJIMSHHUE HAa TOYHOCTD
IIPOrHO3UPOBAHUS QYHKIIMH OTKIHKA.

5. Tunbl TIAHOB SKCIIEPUMEHTa — NBY- U Tpex (akropubie mwiansl tTuma N = m” (N —
HE00X0IMMO€E KOJIMYECTBO OIBITOB, M — KOJIMYECTBO YPOBHEH BapbHUpPOBAHUS CIy4alHbIX (ak-
TOPOB, N — KOJMYECTBO (haKTOPOB).

6. Koapdunuent xonkopmauuu (KodPEGUIMEHT cOrjacusi) NMpH SKCIEPTHOW OICHKE
BIUSAHUSA (AKTOPOB HA PYHKLHMIO OTKIMKA (TapaMeTp ONTUMH3ALUH).

7. OcHOBHBIE CBOMCTBA MaTpUIbl MaTEMaTUYECKHU INIAHUPYEMOTO SKCIIEpUMEHTa (OpTOro-
HaJIbHOCTh, POTOTA0EIBbHOCTh, CHMMETPUYHOCTh, HOPMUPOBKA IKCIIEPUMEHTATIBLHON MaTPULIBI).

8. Metomuka pacdyera KOIDPHUIIUEHTOB HSMIHUPUUYECKOTO YPABHEHHS 110 JaHHBIM
MIPOBEJIEHHOTO MJIaHUPYEMOT'0 SKCIIEPUMEHTA.

9. Cs3b 3ddekra akropa ¢ KorpuueHTaMI YpaBHEHHUS.

10. Kpurepun onTMManbHOCTH MJIAHOB YKCIIEPUMEHTA.

11. BBeneHwe B pelmIeHHE IO IOUCKY ONTHMAJIBHOTO 3KCTPEMAIBHOTO 3HAYECHHS
napaMeTrpa ONTHUMH3alMU B oOjacTu ompeaeneHus (QYHKIUM JBYX M MHOTO(AKTOPHBIX
ypaBHEHUH (METO KPYTOTO BOCXOXAeHUsT bokca-Ywuiicona u ap.).

[MTPUJIOXEHUE 2
7 OneHo4YHbIe CPeACTBA VIS MIPOBEACHHUS IIPOMEKYTOYHON aTTecTaluu



a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBeIeHH
NPOMEKYTOYHOH aTTeCTALMM:

CrpykTypHBIi
JJIEMEHT

[Tnaaupyemblie pe3ynbTaThl 00yICHHS

OneHouHbIE CpescTBa

OIIK-4 - CnocobeH TpOBOIUTH M3MEpeHus: W HabmrogeHus B cdepe mpodeccHoHATBHON
JACATCIBbHOCTH, OGpaGaTI)IBaTI) N ONPCACTABIAThL OKCICPUMCHTAJIBHBIC JaHHBIC

OIlK-4.1

Bo16upaeT u npuMeHsieT METOIbl U
CpencTBa U3MEPEHHUs U1 OlIpeeIie-
HUS CBOWCTB MAaTEpUAJIOB U U3ICIIAN U3
HUX

Teopernueckue Bonpocs! (M3 Ne 1, 2)

1. CBenenus U3 TeOpUU BEPOSITHOCTH U
MaTeMaTHIEeCKON CTaTHCTUKU (TeHe-palibHasI
(COBOKYITHOCTb, BEIOOpKA CITydaifHbIX BEIUYHH,
XapaKTepUCTHKH BEIOOPKH).

2. Bu/ibl IUIaHUPOBAHKS MATEMATHIEC-KOTO 1
(bH3HMUECKOro 3KCIEePHUMEHTOB, IPUHIIUIIBI
reOMeTPIYECKOTr0 U (PU3HU-YECKOTO MTOTO0HS
0OBEKTOB yIpaBIe-HUSL.

3. ITopsinok npoBeeHUs TEKYLIEro KOHTPOIs
[POTYKIINH.

4. TIpuHIMIIBI BEIOOpA KOHTPOIHPYE-MbBIX
[TapaMeTpOB U UX YPOBHS B CTaH-JapTax Ha
METaJLTypTrHYEeCKYIO IPO-AYKIIHUIO.

5. Crarucruueckoe 000CHOBaHHE 00b-eMa BBIOOPKH
[pY KOHTPOJIE Y IMOCTaB-IIUKA ¥ IOTPEOHUTEIISL.

6. MeTo/1bI TOCTPOCHHST KOHTPOIIBHBIX KapT.

7. O0uIyrO CXeMy ynpaBlIeHHs! TEXHO-TTOTMYECKIM
00BEKTOM C aJIaNITUBHBIM OJIOKOM.

8. TeopeTnueckunii Moaxo/, MaTeMaTH-4€CKOe
CUMYJIMPOBaHHUE YCIIOBHII SKC-TIEPUMEHTA,
(br3nuecKuii SKCIIepHU-MEHT.

9. VYcnoBus momobusi ¢usmueckoro oOBEKTa U
MaTepHuaIbHOM KOMUH.

10. MeTozp! BeIOOpa Hanbomee 3pHEeKTUBHOM CXeMB]
bKCIIepUMEHTA.

11. YcnoBus cocraBieHus IU1aHa MPOBEICHUS
DKCIIEPUMEHTOB Pa3HBIX YPOBHEH (OIBITHBIM,
1abopaTOPHBIi, MOTYIPOMBIIIICHHBIH,
[IPOMBILIIEHHBIH, H3rOTOBJIEHHUE OIBITHO-

[IPOMBILIIIIEHHON TAPTHH).




OIIK-4.2

[TpoBOIUT SKCTIEPUMEHTAIILHBIE UCCIIE-
JOBAHUS M UCTIOJIb3YET OCHOBHBIC
preMbl 00pabOTKHU U MPEACTABICHUS
MOJTY4€HHBIX JTAHHBIX

Permth 3amady n3  mpodeccroHaIbHON O00TaCTH:
(AKP Ne 1-9)

1. IIpoBOAUTH KOPPEISAIMOHHBIN 1 PErPECCUOHHBIIH
AHAITU3BI, PACCUNTHI-BaTh KOIPPHUIIUCHTHI
perpeccuoHHoro ypasueus merogqoM MHK

2. HaxonuTs SKCTpeMaIbHOE 3HAUCHUE

apaMeTpa ONTUMI3AIMH B OOJACTH OINpE/eNICHNS]
(byHKIME ¢ TIpEMEHEe-HHEM  HTTepaliOHHOIO|
[OIIaroBOr0 METO/Ia B HAIIPABJICHUH TPAUECHTA.

3. CTpouTh BapHaHTBI MaTPHUIIEI APOO-HOTO
brenepumenTa tuna 2%, 252; onpenensars

KOS QHIHEHTHI ypaBHE-HUS 110 H3BECTHOMY
anroput™y: ai = (Zxiyi)/n, ao = Zyi/n.

4. CTpOUTH MaTpHILy MOITHOTO (pakTOp-HOTO
brcnepumenta Tuma 2" —22 u 23; onpenensts

KOS QHITHEHTHI ypaBHE-HUSI 110 H3BECTHOMY
anroput™my: ai = (Exiyi)/n, a0 = Zyi/n.

5. IIpoBOIUTE KOPPEKTUPOBKY TOYHOC-TH
YPaBHEHUSI PErPECCHH B TEUSHIH BPEMEHH 110
MacCHBY Pa3HOCTEH MeX-Iy PaKTHISCKIMHU
TAaHHBIMU KOHT-POJIBHOM BEIOOPKH W PACUCTHBIMHU
3HA-YEHUSIMU 10 PETPECCHOHHOMY ypaBHE-HHIO
(Voaxr. — Ypace.). ECIIM cpe/iHee OT-KIIOHEHHE MEHee
CTaTHCTHIECKOro a-paMeTpa - CTaHIapTHOTO
OTKJIOHEHUS S, TO ypaBHEHHE NPH3HAETCS aJIeKBaT-
HBIM. B MpoTHBHOM CiTydae IpoBOANT-CS
KOPPEKTUPOBKA YPaBHEHHUS ITyTeM H3MEHEHHS
3HAUYCHHS €ro CBOOOIHOrO WieHa: ao1 = ao -/+

> (Vipaxr. — Ypacs,)/N, TIAE N — 00BEM KOHTPOIBHON
BEIOOPKH, 3HAK -/+ MOKa3bIBET, YTO, €CIIU Cpei-Hee
OTKIIOHEHUs Ayi IMeeT 3HaK +/-, TO KOPPEKTHPOBKA
BHAa4YeHNUs 80 OyET COOTBETCTBEHHO -/+AYyi.

6. PaccunThIBaTh KO3((QUIMEHTHI PEr-peCCHOHHOTO
ypaBHEeHUsI (110 BEIOOpPKE, MPEIOKESHHON
pernogaBaTesieM) Ioc-Jie POBEACHHS
KOPPEISILIMOHHOIO aHATN3a, OTCEUBAHHMS
HE3HAYNMBIX (PAaKTOPOB U ONPEICIICHUS CBSI3H 3aBU-
CUMBIX 1 HE3aBUCHUMBIX ITEPEMEHHBIX.




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTrecranuu, InorKa3atTe/ii H KpPUTEPUH
OICHUBaAHUA:

IIpomexyTounas arrecranusi nmo aucuuiminHe «IlnaHupoBaHme 3KCIEPHMEHTa»
MPOBOJUTCS B BUJE 3a4eTa. 3ayeT MPOCTABISIETCS MOCTE OLECHKH 3HAHHWHA OOydJarommuxcs IO
pe3ysabTaTaM 3allUThl BBITOJIHEHHBIX JJAOOPATOPHBIX pa0OT U KOHTPOJBHBIX PadOT, BKIIFOYAFOIINX
TEOPETHUYECKHE BOTPOCHI U MPAKTUYECKUE 3a/IaHHs, BBIABIIIONINE CTEIIEHb C(HOPMUPOBAHHOCTH
YMEHUH U BJIAJICHUI

IToka3aTenu M KpUTEPUH OLICHUBAHMSA 3a4eTa:

Jns mony4yeHus: OLeHKU

— «3a4YTeHo» — oOydyaromuiicss JOJDKEH II0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCIIPOM3BEICHUSI W OOBSCHEHUS MH(POPMALMK, HO W WHTEIUICKTyalbHbIC HABBIKM PEIICHUS
npoOieM M 3ajad, HaXxOK/IE€HUS YHUKAJbHBIX OTBETOB K IpoOJieMaM, OLEHKU U BBIHECEHUS
KPUTHYECKUX CYXKJICHHN;

— «He 3a4TeH0» — 00yJaroluiics He MOXKET M0Ka3aTh 3HaHWs Ha YPOBHE BOCIIPOU3BEICHUS
1 00BbsICHEHUSI HTHPOPMAILIMK, HE MOXKET [M0Ka3aTh MHTEJUIEKTYyalbHbIE HABBIKU PEIICHUSI TPOCTHIX
3a/1ay.



