





JIncer akryanuzanuu padouei mporpaMmbl

Pabouas nporpamma nepecMoTpeHa, 00Cysk/IeHa U 0100peHa Jiyis peanusaruu B 2026 - 2027
y4aeOHOM rojly Ha 3aceqaHuu Kadeapsl JIMTEHHBIX POIECCOB U MAaTEPUATIOBEICHUS

[Iporokonm o 20 . No
3aB. xadeapoit H.A. ®eokTucron

Pabouas nporpamma nepecMoTpeHa, 00Cyk1eHa 1 0100peHa s peanusanuu B 2027 - 2028
y4eOHOM ToJy Ha 3aceqaHuu Kadeapsl JIMTeHHBIX IPOIECCOB U MAaTEPHUATIOBEICHUS

[Iporokon o 20 . Ne
3aB. kadeapoii H.A. ®eokTucron

Pabouas nmporpamma nepecMoTpeHa, oocyskeHa u ogoopeHa /i peanuszanuu B 2028 - 2029
y4eOHOM roJly Ha 3acefaHuu Kadeapsl JIMTEHHBIX IPOLECCOB U MaTepUaIOBEICHUS

[IpoTrokon ot 20 1. No
3aB. xadenpoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX POIECCOB U MAaTEPUATIOBEICHUS

IIporokom or 20 . Ne
3aB. xadenpoii H.A. ®eokTucron




1 esin ocBOEHM S AUCHUIITIMHBI (MOTYJIA)

[enbto ocBOEHUS MOLYJIs AMCUUILINHBI «I[TaHupOBaHNE SKCIIEPUMEHTa ABJISETCS
MOrOTOBKA OakajiaBpoB 1o HampasieHuto 22.03.02 «MeTaumyprus» U npodutto
HOJTOTOBKH «MeTayulyprusi YepHbIX METAJIJIOB» - OUHON (POpPMBbI 00YUEeHHUs K
npodeccroHaIbHOM e TENFHOCTH B COOTBETCTBUU C TpeboBaHusMU DenepanbHOro
I'ocynapcTBeHHOT0 00pa30BaTENbHOrO CTaHAAPTA.

3azadyeil u3yyeHus IUCHUIUIMHBI SBIISIETCS [TOATOTOBKA CTY/IEHTOB K TBOPYECKOMY
IIPUMEHEHHUIO NTOJIyYEHHBIX 3HAHUN TP CO3JJaHUH HOBBIX U COBEPILIEHCTBOBAHUIO
JCUCTBYIOIIMX TEXHOJOTHUECKUX MPOIECCOB, (POPMUPOBAHHIO Y CTYIEHTOB CHCTEMBbI 3HAHHM
10 TUIAHUPOBAHMIO HKCIIEPUMEHTOB BO BCeX cdepax yueOHOH U IPOU3BOICTBEHHOM
JeSATEILHOCTH. DTa 3a7a4a periaeTcs CIeIyOIMMU CIIOCO0aMHu:

- 1aTh IOHATHS 00 OLIEHKE HKCIIEPUMEHTANIBHBIX IaHHBIX, TeHEPATbHON
COBOKYITHOCTHU M BHIOOPKH U3 HEe CITy4alHBIX BETUYNH;

- ¢(OpMHUPOBATH y CTYJCHTA MPEACTABICHUS O KOPPEISIIHOHHOM M PETPECCHOHHOM
aHaM3aX, METO/IMKE OLIEHKU M OTCEMBAaHUH PA3INYHBIX (PaKTOPOB BEIOOPOK CITyUYaHBIX
BEJIMYNH;

- HAy4YuTh 00yUaroIIMUXCsl METOJJaM [UIAHUPOBAHHOI'O 3KCIIEPUMEHTA U IIOUCKA
ONITUMAJIbHBIX 3HaYeHUH (PYHKIMHU OTKJIMKA B OMPEIETICHHON 0071aCcTH CyIeCTBOBAHUS
(haKTOPOB TEXHOJIOTHYECKOTO MPOIIecca;

- 00y4HTb CTYJIEHTOB METOAAM IJITAHUPOBAHHOI'O SKCIIEPUMEHTA U TIOUCKA
ONTHMAaJIbHBIX 3HAU€HUN (PYHKIUHU OTKIUKA B ONpeAeIEHHOW 00JaCTH CyIIeCTBOBAHUS
(hakTOpOB TEXHOJIOIMUYECKOT0 Tpoliecca 1o Metoauke bokca-Yuicona;

- IPUMEHATh METO/Ibl INIAHUPOBAHHOT'O SKCIIEPUMEHTA JJIsl 00JIErYeHHsI pacyeToB IpU
npuMeHerny noiaHoro (I1P3) u gpobHoro (JADPI) pakTopHOrO IKCIIEPUMEHTOB;

- JlaTb OCHOBHBIE IOHATHUS O MEXIYHAPOAHON CUCTEME yIPaBICHHS Ka4eCTBOM 10
cranaaptam [SO cepun 9000 u cTaTUCTUYECKUM METOAAM YIPaBIEHUS KaUeECTBOM
MPOJIYKITHH.

- 00y4UTh CTYJIEHTOB METO/1aM INIAHUPOBAHHOT'O SKCIEPUMEHTA U ITOMCKa
ONITUMAJIbHBIX 3HAYCHUH (PYHKIINHU OTKJIMKA B OMPEIEICHHON 001aCcTH CyIIeCTBOBAHUS
(haKTOPOB TEXHOJIOTHYECKOTO TpoIiecca o Metoauke bokca-Yuicona;

- IPUMEHSTh METO/IbI INIAHUPOBAHHOTO 3KCIIEPUMEHTA JIJIsl 00JIETYeHUS PacueToB MPU
npuMeneHuu nosHoro (I1®J) u npobuoro (ADI) pakTopHOrO FIKCIIEPUMEHTOB;

- JaTh OCHOBHBIE NOHATHUS O MEXKAYHAPOIHON CUCTEME YIPaBIEHUs Ka4eCTBOM I10
cranaaptam SO cepun 9000 u cTaTuCTUYECKUM METOAAM YIIPaBIEHUS Ka4YECTBOM

MPOAYKIHUH.

2 MecTo AuCHUILINHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Hucnunnuna [TnanupoBanme SKCiepruMeHTa BXOUT B 00s3aTENBHYIO 9acTh YIEOHOTO
rIaHa o0pa3oBaTeIbHOMN MPOrPAMMBI.

Jlnst m3ydeHus TUCIUIUIMHBI HEOOXOAMMBI 3HAHUS (YMEHHMS, BIIaJICHUS ),
c(OpPMHUPOBAHHEIC B PE3YJIbTATE U3yUCHUS JUCIHUILTUH/ TPAKTHK:

AHanu3 unciaoBoi nHGopMaIuu

MaremaTuuecKkuii aHaInu3

MaremaTuka

duznka

HNudopmatrka u nHGOPMAITMOHHBIE TEXHOJIOTUU

3HanHus (YMEHHUS, BIQJICHHS ), TOJTYYEHHBIC PY U3YYEHUN JAaHHOW TUCIIUILTAHBI
OylyT HEOOXOIUMBI JJII U3yUEHHUS TUCIUTIINH/TIPAKTHK:

MoenupoBaHHe MPOIIECCOB M 0OBEKTOB B METAJLTYyPIHH



paboTsl

[ToxroroBka K mporeype 3aliThl | 3aIlUTa BBITYCKHON KBATH(PUKAITUOHHON

MCTO,Z[BI OINITUMHU3AIIUHU B MCTAJLIYPIUn

3 Komnerenunu o0y4yaromerocsi, Gopmupyembie B pe3yJjibTaTe 0CBOCHUS
AUCUMIJIMHBI (MOXYJIs) U IVIAHUPYeMbIe pe3yJibTaThl 00y4eHus

B pe3ynbrate 0cBOSHUS NUCHUIUTHHBI (MOAysl) «llmaHupoBaHue IKCIEPUMEHTa)
oOyyJaronuiicst JoKeH 00JIaaaTh CICTYIONUMA KOMITETCHITHSIMU:

Kon nanukaropa

Nuaukatop JOCTHXKEHUSI KOMIIETEHIUN

OIIK-4 CriocobeH mpoBOIUTE U3MEPEHUS U HaOM0IeHus B cpepe mpodeccuoHaIbHON
JCATCIIBHOCTH, O6pa6aTBIBaTB N NPCACTABJIATE OKCICPUMCHTAJIBHBIC JaHHBIC

OIIK-4.1

BeiOupaeT u mpuMeHseT METO bl M CPEJICTBA U3MEPEHHUS IS
OIpeIeJICHNUS] CBOMCTB MaTEPHAIOB M U3/I€IHI U3 HUX

OIIK-4.2

HpOBO,Z[I/IT SKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA U UCIIOJIb3YET OCHOBHBIC
IIPHUCMBbI O6pa6OTKI/I W NIPCACTABJICHUS ITOJIYUYCHHBIX JAHHBIX




4. CTpykTypa, 00bEM U colepKkaHue JMCUMILIHHBI (MO1YJIs1)

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHBIX equHull 108 akas. 9acos, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 57,5 akaj. 4acos:

— ayIuTOpHAas — 56 akaj. 4acos;

— BHeayauTopHas — 1,5 akaj. 4yacos;
— camocrosTenpHas padora — 50,5 akaj. 4acos;
— B hopMe IpaKTHIECKOI moAroToBkM — 0 akaj. yac;

cDO}’)MEI aTTeCTalluu - 3a4CT

Pazgen/ tema
JMCLMIUIAHEI

Cemectp

AynuTopHas
KOHTaKTHast pabora
(B akaj. yacax)

Jlek.

11a0.
3aH.

MIPaKT.
3aH.

CaMocrosaTenpHas

paboTa cTyaeHTa

Bun
CaMOCTOSITEIILHOM
paboTbl

®dopma TeKyIero
KOHTPOJIA
yCIIEBAEMOCTH U
MIPOMEKYTOYHOHI
aTrecTaluu

Kon
KOMIICTCHITHH

Yacte/paznen 1. UCTOPIS, BBEJEHUE B OPTAHU3ALINIO 1 TTPOBEJAEHME OKCITEPUMEHTOB PA3HOI'O
YPOBHS, PASPABOTKA ITJIAHOB 1 IOI'OBOPOB HUP

1.1 XapakTepuCTHKU BUOB
9KCIIEPUMEHTOB
(Teopernyeckuit MOAXO,
MaTeMaTHYeCKOe
CHUMYJIMPOBAaHUE YCIOBUMN
SKCIEPUMEHTA, (HUIUUCCKHUI
AKCIIEPUMEHT), YCIIOBUS
nonobust Gpu3nIecKoro
noao0us U MaTepuanbHOM
KOIIHMH, BBIOOp Hanbosee

3G HEKTHUBHOM CXEMBI
9KCIIEPUMEHTA.
CocraBienue raHa
IIPOBEJICHUS DKCIIEPUMEHTOB
Pa3HBIX yPOBHEH (OMBITHBIMH,
11a00paTOPHBIH,
MOTYTIPOMBIIUICHHBIH,
MIPOMBITIICHHBIH,
U3rOTOBJIEHUE OIBITHO-
MIPOMBIIIJICHHON TTAPTHH).

TIpopaboTka
TEOPETHIECKOTO
(JIEKITHOHHOTO)
Mmarepuana.
Nzydenue
JIOTIOJTHUTEIEHOTO
Mmarepuana.

Texymuii KOHTPOIIb
YCIIEBAEMOCTH.
IIpoBenenue
pacdeTHBIX paboT ¢
npumenenuem [1K.

OIIK-4.1,
OIIK-4.2

Wroro no pazneny

3

3

5

YACTB/PA3EJ II. AHAJIU3 YMCJIOBOM MHO®OPMAILMU 110 TEXHOJIOI MUYECKKM TTPOILIECCAM U




KAYECTBEHHBIM ITAPAMETPAM METAJUIOITPOAYKIIUA. KOPPEJIALIMOHHBIN N PET PECCUOHHBIN
AHAJIN3bIL, YPABHEHVS PET'PECCHUHU, HEPA3ZPYIIAIOIIMU 1 CTATUCTUYECKNU KOHTPOJIb

KAYECTBA

2.1 CeneHus U3 TEOpUU
BEPOATHOCTH U
MaTeMaTH4ecKoit
CTATUCTHUKH (TeHEpaIbHAas

COBOKYITHOCTh, BEIOOpKa IIpopaboTka .
2 Texyuuii KOHTPOJIb
CITy4aiiHbIX BEJIMYHH, TEOPETUYECKOTO
XapaKTePUCTUKH BHIOOPKH) (JIEKIIMOHHOT0) YCHEBACMOCTH.
paxTep PKH), TTpoBesienne OIK-4.1,
[TpoBepka runoTe3sl 0 4 4 6 MaTepHara.
pacueTHbIX padoT ¢ OIlK-4.2
COOTBETCTBHU Uzyuenue
SMIIUPHYECKOTO JIOTIOJTHUTEIBHOTO npumenermen [K.
p - AKP Ne 1-5.
pacnpeneseHus Marepuana.
TEOPETHYECKOMY Ha
pUMepe HOPMaJIbHOTO
pacnpeneseHus CirydaiiHON
BCJIIMYUHBI.
2.2 PemreHne HEKOTOPHIX
CTaTHCTHYECKUX 3a1a4 110 IIpopaboTka
00paboTKe HCXOAHOM METOAMYECCKUX
BBIOOPKH (KOPPEISLIMOHHBINA Ka3aHUl K N
pKH. (KOpp A y Texyumii KOHTPOIIb
U perpecCHOHHBIN aHAIN3EI, MPaKTUIECKUM
YCIIEBaEMOCTH.
MHK - meTo1 HauMEHbITUX 3aHATHSM,
IIpoBenenue OIlK-4.1,
KBaJpaToB, aHAIIN3 4 4 6 COCTaBJICHHE
N pacyeTHBIX paboT ¢ OIIK-4.2
KaueCTBEHHBIX MOKa3aTeneit KOHCIIEKTA,
o npumenenueM I1K.
PErpecCHOHHBIX YPaBHEHUIH, MOATOTOBKA AKP No 2-5
CTaTUCTHYECKAs aTTECTAluU OTBETOB 1O e
MIPOYKIIMH T10 KOHTPOJIbHBIM
KOPPEJISIIMOHHOHN CBS3U BOIIPOCaM.
MEXIy TTapaMeTpaMu)
Uroro mo paznery 8 8 12

YACTB/PASAEJII III. CTATUCTUYECKOE YIIPABJIEHME KAYECTBOM ITPOJYKIIUN. OLIEHKA YPOBHSI
TOYHOCTHU BBIITOJIHEHN A TEXHOJIOTMYECKOI'O ITPOLIECCA. CTATI/ICTI/I‘{ECKICII\/'I YPOBEHb
HAJTEXXHOCTH. BBEJJEHUE B ISO CEPUHU 9000 — ITOJIOXKEHWSA MEXIYHAPOIHOM CUCTEMbBI KAYECTBA.

3.1 Cratuctuyeckue
METO/bI B yIIPABIECHUU
Ka4eCTBOM IPOAYKIIMH.
Texymmii KOHTPOIIb
npoaykuuu. KoHTpoabHble
KapThl. O0mmas cxema
YIpaBICHUS
TEXHOJIOTHYECKUM

IIpopaboTka
TEOPETHYECKOTO
(JIEeKIIMOHHOT0)
Marepuana.
Usydenue
JIOTIOJTHUTEIIEHOTO
Marepuaia.

Texymuii KOHTPOJIb
yCIIEBAEMOCTH.
IIpoBenenue
pacdeTHbIX paboT ¢
npumenenuem I1K.
- AKP Ne 5-6.

OIIK-4.1,
OIIK-4.2




0OBEKTOM C aJalTHBHBIM
OJIOKOM.

Hroro no pasneny

4

4

6

YACTB/PA3ZJJEJ IV. BBEAEHUE B METOJJUKY MATEMATHYECKOI'O INTAHUPOBAHI A DKCITEPUMEHTA
(I1®3, AP, SKCTPEMAJIBHBIE 3HAYEHI A TTAPAMETPA OIITUMU3ALIMU - ABUKEHUE I10 T'PAAUEHTY,

METO/Jl BOKCA-VYHUJICOHA)

4.1 Benenue B METOANUKY
IUTAHUPOBAHUS

9KCTIepUMEeHTa (001ue ITpopaboTka
TIOHSTHUS, IPHHIHIIET). Bust Teopetndeckoro | Tekymmil KOHTPOJIb
rapaMeTpoB ONTHMHU3ALUH, (JIeKIIMOHHOT0) YCIIEBaEMOCTH.

. OIIK-4.1,
0000111eHHBIH TapameTp 4 4 6,4 Marepuaia. IIpoBenenue OITK-4.2
ONTHMU3ALUH, QYHKIUSL Wzyuenne pacueTHbIX paboT ¢ )
KeJIaTeIbHOCTH, BBIOOP JonoaHuTeNnpHoro | npumenenueM I1K.

THUITa MaTEMaTHIECKON MaTtepuaa.
MTOJIMHOMMAIBHOM MIIN MHOU
MOJIETIH.
4.2 IonHuelit GpakTopHBII
skcnepuMeHT (I1DD).
[IpaBuna noctpoeHus
rwtaHoB (marpun) s [1DD.
(Matpu) 2 IIpopaboTka N
Tuns! mtanoB Texkymuii KOHTPOJIb
TEOPETHYECKOrO
9KCHEPUMEHTA - IBYX- U YCIIEBa€MOCTH.
(JIEKIIMOHHOTO)
Tpex (aKTOpHbIE TUIaHBI IIpoBenenue OIIK-4.1,
4 4 6 MaTepuana.
tuna N = m/(k) (m B pacueTHBIX padoT ¢ OIlK-4.2
Uzydenne
crenenu k) (N - npumenenuem I1K.
JOTIOJTHUTEITBHOTO
HE00X0UMOE KOJIMIECTBO - AKP Ne 6.
Marepuaa.
OIIBITOB, M - KOJIMYECTBO
YpOBHEH BapbHPOBAHUS
CllyyaiHbIX (aKkTOpOB, k -
KOJIMYECTBO (PAKTOPOB).
4.3 JIpoOHbIii (haKTOPHBIH IMpopadoTka N
Texymuit KOHTPOJIb
skcnepuMeHT (JPD). Pucku TEOPETUYECKOTO
MIPU UCTIOJIb30BAHUH TIJIAHOB (JIEKIIMOHHOT0) YCHEBACMOCTH.
P IIpoBenenue OIIK-4.1,
¢ IpOOHBIMHU PETTHKAMH - 4 4 6 Marepuana.
pacueTHbIX padoT ¢ OIIK-4.2
BJIMSTHHAE HA TOYHOCTh W3zyyenne
IIPOTrHO3HUPOBAHUSA q) HKIITNHU JOIIOJITHUTCIIBHOT'O TPHMCHCHHCM TIK.
p P y - AKP No7.
OTKJIHKA. MaTtepuaa.
4.4 BeezieHue B pelIeHUE 10
MOUCKY ONTUMAIBEHOTO
IIpopaboTka .
9KCTPEMAIILHOTO TTapaMeTpa Texyumii KOHTPOIIb
TEOPETUIECKOTO
ONTHUMU3ALUH B 001aCTH yCIEeBaeMOCTH.
(JTekoHHOTO)
omnpeneneHus QyHKIUU IIpoBenenune OIIK-4.1,
1 1 9,1 Marepuana.
(byekunu n1Byx- U pacueTHbIX padoT ¢ OIlK-4.2
Wzyuenne
MHOTO(aKTOPHBIX npumenennem [1K.
. JIOIIOJIHUTENILHOTO
ypaBHeHHH (METOJ] KPYTOro - AKP Ne 9.
Marepuana.
BocxoxeHust bokca-
VYucona u ap.).
Hroro no pazaeny 13 13 27,5
Uroro 3a cemectp 28 28 50,5 3a4éT
Htoro mo guCuUMILIMHE 28 28 50,5 3a4eT




5 O6pa3oBaTe/ibHbI€ TEXHOJIOTHHU

B npouecce npenonasanus qucUILIMHeL «llnaHnpoBanue sKcriepuMeHTay
IIPUMEHSIOTCS TPAAULIMOHHAS U MOLYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Jlexumu mpoxXoAsT Kak B TPAJUIIMOHHOM popme, Tak U B hopMe JTeKIHii-
KOHCYJIbTalluH, TJIe TEOPETUYECKHUI MaTeprall 3apaHee BbLAACTCS CTYIEHTaM JUIst
CaMOCTOSITENIbHOTO U3yUY€eHUS, ISl TOATOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00Pa30M, JIEKIIHS
IIPOXOJUT I10 TUILY BOIIPOCHI-OTBETHI-IUCKYCCHUs. JIEKIINN YUTAIOTCA ¢ UCTIOIB30BAHUEM
MyYJIbTUMEAMHHOTO 000py10BaHUS, IPE3EHTALMOHHBIX MaTEPHUAJIOB.

JIexuMOHHBIN MaTepHrall 3aKpEIUIIETCS B X01€ IPAKTUYECKUX 3aHATUHI, HA KOTOPBIX
BBIIIOJIHSKOTCS TPYIITIOBBIE WJIM NHAWMBHIyaJIbHBIE 3a/1aHMS 110 MIPOMeHHON TeMe. [Tpu
MIPOBEJICHUH MPAKTUYECKUX 3aHITHH UCIOJIb3YETCS METOJ, KOHTEKCTHOTO 00yUYeHus,
KOTOPBIN ITO3BOJISIET yCBOUTH MAaTEPHa IIyTEM BBIABICHUS CBA3EH MEXKAY KOHKPETHBIM
3HAHHUEM U €0 IIPUMEHEHUEM.

IIpu BBINOJHEHNUH TPAKTUYECKUX 3aHATUN UCIIOJIB3YETCS TEXHOIOTUS KOJUIEKTUBHOIO
B3aUMOJICHCTBUSA. 3aHATHS IPOBOJIATCS B BUJE 00CYKICHUS OTYYEHHOTO 3a/laHMsl, IPU
3TOM CTYJAEHTBI pabOTal0T COBMECTHO C IMOCJIEAYIOLUIMM I'PYNIIOBBIM aHATU30M HOTYYEHHBIX
pe3yabTaToB.

B yueGHOM mpoliecce UCTI0Ib3YOTCS AKTUBHBIE U MHTEPAKTUBHBIE (POPMBI
NPOBEICHUS 3aHATUH (KOMIBIOTEPHBIE CUMYJILIUH, Pa300p KOHKPETHBIX CUTYAIHii) B
COYETaHUU C BHEAYJUTOPHOU pabOTOM ¢ 11eTIbI0 (POPMHUPOBAHUS U Pa3BUTHS
po¢eCCUOHATILHBIX HABBIKOB 00YYarOIUXCS.

CamocrosrenbHas paboTa CTyIEHTOB CTUMYJIUPYET CTYJCHTOB K MHIMBHLY aIbHON
popaboTKe TeM B Ipoliecce HaucaHus pedepaTos, BHIOIHEHUS MHIUBH LY AJTbHBIX
3aJlaHu, B IPOLIECcCe NOArOTOBKU K KOHTPOJIbHBIM paboTaM U UTOIOBOM aTTECTallUu.

6 YueOHO-MeTOANYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4aroIHUXCs

[IpencraBieHo B npuaoxeHuu 1.

7 OneHoYHbIE CPeICTBA IS MPOBEACHHUS NPOMEKYTOYHOM aTTecCTALlUN
IIpencraBieHsl B IPUIIOKEHUU 2.



8 YueOHO-MeTOAMUYeCKOEe M HH(OPMALIMOHHOE 00ecieYeHUe TUCIUIJINHBI
(Monay.Jist)
a) OcHoBHas JIMTEpaTypa:

1. Menbauuenko, A.C. AHanu3 1aHHBIX B MaTepuaioBeaeHnH : yaueOHoe mocodue /A.C.
Mensanuenko. — Mocksa : MUCHUC, [6. r.]. — Yacts 1 — 2013. — 72 ¢. — ISBN 978-5-
87623-666-1. — TekcT : anekTpoHHbIH // JIaHb : anekTpoHHO-O0nbmoreynas cucrema. — URL:
https://e.lanbook.com/reader/book/117168 (mata obpamenus: 15.01.2025). —Pexum noctyma:

JUTSL aBTOPU3. MTOJIb30BATEIICH.

2. Anppees, C. M. MonenupoBanue OOBEKTOB M CHUCTEM YIpaBJICHHS : y4eOHOE
nocobue / C. M. Aaapees ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1 anektpoH. ont. J{uck
(CD-ROM). - 3arim. C TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=333 7pdf&show=dcatalogues/

1/1138496/3337.pdf&view=true (mata obOpamenus: 15.01.2025). -MakpooOsekT. - Tekcr :
aneKTpoHHbIA. - ISBN 978-5-9967-1028-7. - CBenenus gocrynssitakxke Ha CD-ROM.

0) JonmosiHuTe/IbLHAS JIUTEPATYypAa:

1. Annep, FO.I1. MeTononorus u npakTyuka IJaHUPOBaHUS 3KcIiepuMeHTa B Poccuu:
monorpadus / FO.I1. Aanep, FO.B. I'panoBckuii. — Mocksa : MUCHUC, 2016. — 182 ¢c. —
ISBN 978-5-87623-990-7. — TekcT : 35eKTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTeuHas
cuctema. — URL: https://e.lanbook.com/book/93686 (mara obpamenus: 15.01.2025). —
Pexxum noctyna: st aBTOpuU3. MOJIb30BATEIICH.

2. Menbanuenko, A.C. Matemaruueckas CTaTUCTUKA U aHAJIM3 JIAHHBIX : ydeOHOe
rocobue / A.C. Meapanuenko. — Mocksa : MUCHUC, 2018. — 45 c. — ISBN 978-5-
906953-62-9. — TekcT : 2nmeKTpoHHBIH // JIaHb : 37EeKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/108035 (mara obpamenus: 15.01.2025). — Pexxum
J0CTymna: JUIsl aBTOPU3. 110JIb30BaTENEH.

3. Crenanos, [1.E. [InanupoBanue s3xcnepuMenTa : yaeOHO-MeToanuecKoe mocodue /
ILLE. CrenanoB. — Mocksa : MUCHUC, 2017. — 22 c¢. — TekcT : 21eKTpoHHbIH // JIaHb :
ANEKTPOHHO-O0MOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/108113 — Pexum
J0CTyMa: Jisl aBTOPU3. MOJIb30BATENCH.
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B) MeToauueckue yKazaHus:
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U ynpBbuleHHsT kadecTBoM rnpokata/M.U. Pymsanes, C.A. Jleannosckuii, H.A. Pyunnckas,
K.E. Yepxkacos, A.B. Jlorunos. — YueOHoe nocobue. — Marauroropck: M3n-Bo Marautoropck.
roc. TexH. yH-ta um. I'.1. Hocosa, 2014. 257 c.

2. MomoukoBa O.C. BapuaHTHl 3aJlaHMii TI0O aHAIKW3y YHCIOBOHW HMH(pOpMAIUM IS
OakanmaBpoB. — MeTtoanyeckue ykazaHusi. - Marautoropck: M3a-8o MarHUTOropck. roc.TeXH.
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r) [Iporpammuoe odecnieuenne u UHTepHeT-pecypchl:
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9 MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCHUNIUHBI (MOIYJIA)

MartepuanbHO-TEXHHYECKOE 00ecTieYeHIE TUCITUTUTMHEI BKITIOYAET:

1. Yuebnas ayauropus (aya.l-205, 1-206) mis npoBeneHus 3aHATUH JIEKITHOHHOTO
TUIIA OCHAIIICHA:

- TEXHHYECKUMHU CPEJICTBAMU O0yUEHUS, CITY>KalTUMHU ISl IPEACTAaBICHUS] YU4eOHOM
uHbopMaIuu O0NBIION ayAUTOPUN: MYIIbTUMEANIMHBIMU CPEACTBA XPAHEHHUS, TIepeauu U
npeacraBieHus yueOHoil nndopmanmu;

- CHEIHMATN3UPOBAHHON MEOETIBIO.

2. YuebHnas ayauropus (aya. [-205, [-206) ans npoBeaeHHs MPAKTUYECKUX 3aHATUN
OCHaIIeHA:

- TEXHHYECKUMHU CPEJICTBAMHU O0yUEHUS, CITYKAITUMHU ISl IPEACTABICHUS YueOHOM
nH(popManu OOJIBIION ayTUTOPUH: MYJTBTUMETUHHBIMU CPEICTBA XPaHEHUS, TIEpEeIaun U
npeAcTaBIeHUs yueOHOM HHPOpMAaIIIH;

- CTICMATM3UPOBAHHON MEOEeIbIO.

3. Yuebnas ayauropus (ayn. 1-205, 1-206, [-269) s rpynnoBsIx U
WHIWBHUIYATBHBIX KOHCYJIBTAINI, TEKYIIETO KOHTPOJISI M IPOMEXYTOYHON aTTeCTAINH
OCHAIIICHA:

- KOMIIBIOTEpHOM TeXHHUKOM ¢ makeToM MS Office, ¢ moakIoueHneM K CeTH
«/HTEepHET» U C JOCTYNOM B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEy
YHUBEPCUTETA;

- CIICIMATM3UPOBAHHON MEOEIBIO.

4. TTomemenue (ayn. 1-205, 1-206, 1-269) nns camocTosITeIbHON PabOTHI OCHAIIEHO:

- KOMIIBIOTEpHOH TeXHHUKOM ¢ makeToM MS Office, ¢ moakIoueHneM K CeTH
«HTEepHET» U C TOCTYIIOM B AJICKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BATEILHYIO CPEY
YHUBEPCUTETA;

- CTICIMATU3UPOBAHHON MEOETIBIO.

5. [Tomemenue 115t XpaHeHUs U MPODUIAKTUIECKOTO 00CTY>KUBaHUS yUeOHOTO
obopynoBanus (ayx. 1-204, [-207) ocHarieHo:

- CTICTIMAIU3UPOBAHHON MEOEIIBIO: CTEIIaKaMHU JIJIsl XpaHEeHUs y4eOHOTO
o0opyIoBaHus;

-MHCTPYMEHTaMH JJIsl PeMOHTa y4eOHOTO 000PYI0BaHNUS,

- mkadamu U XpaHeHUs] y4eOHO-METONYECKON TOKYMEHTAIIHH.



6 Y4eOHO-METOAHIECKOE

o0yuaromuxcs

ol0ecneueHue

CAMOCTOATEJILHOM

IMPUJIOXEHHE 1

padoTbI

OueHoyHble cpedcmea 0l NPoBeOeHUs MeKVULe20 KOHMPOIA 6 6Uuoe _avOumopHou

koumponbhou pabomot (AKP)

HIMKC.

C

HepelteHb mem 0715l NOO20MOBKU K CeEMUHAPCKUM 3AHAMUAM

VcxonHbple naHHBIE [UId TPOBENEHHUsS MNPAKTUYECKUX 3aHATUN NpeicTaBieHbl B 16
BapHaHTax CIy4yailHbIX BBIOOPOK (00BeM BBIOOpPKHM — n = 59), olMH M3 KOTOPBIX IpUBEIEHA

%

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

2,99
2,82
2,06
2,56
2,67
2,09
2,64
2,95
2,62
2,55
2,04
2,17
2,97
2,65

22
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

%
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

%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

5,1
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

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

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

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

Kn
5,01
7,76
6,06
11
8,5
10,42
11,96
6,35
5,13
8,47
6,46
11,19
10,8
6,56
6,79
6,04
5,23
10,66
5,96
9,94
5,22
9,63
9,84
8,67
5,51
11,34
9,57
9,22
10,19
10,16
7,2
9,21
8,15
7,9
10
7,02
11,33

16,58
9,22
17,97

16,17
4,66
5,9
10,71
10,15
8,38
5,26
7,29
17,5
4,99
5,04
6,84
2,06
2,46
12,79
10,58
11,2
9,45
13,73
13,62
10,6
16,51
4,07
725
13,86
17,61
11,12
10,51
2,35
7,79
14,66
539
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 59,39 7,37 10,42
2,56 15,85 3,87 1,36 1,3 59,55 10,14 6,77
2,44 17,19 3,61 2,07 1,84 62,96 11,7 2,96
2,75 17,7 3,2 2,93 1,89 59,7 10,86 6,12

2,26 17,16 5,12 1,99 1,52 60,1 7,63 12,65
2,21 17,94 4,89 1,93 1,58 60,13 10,45 17,72
2,06 15,72 5,72 1,09 1,9 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 5,85 16,12

2,66 18,85 3,1 2,76 1,38 62,88 5 14,91
2,74 19,49 3,93 2,95 1,69 59,3 7,98 10,96
2,62 15,67 591 2,51 1,97 59,61 7,81 7,1

2,56 20,09 3,81 2,74 1,35 62,55 11,44 2,91
2,27 15,81 3,76 1,28 1,87 60,11 11,95 7,01
2,79 19,99 5,7 1,23 1,73 61,97 5,84 2,74

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

AKP 1. Ilpaktuueckas nepsuuHas 00paboTka BEIOOPKH cITydyaifHOM BETUYHHBI

Beruncnute ¢ mpuMeHeHHeM mporpaMMHOTo mponaykra Exel cratucrudeckue
XapaKkTepUCTHKU (MUHUMANbHBIE, MaKCHUMallbHBbIC, pa3MaX 3HAYECHUH, CpeJHHE 3HaueHUS,
CPeIHEKBAIPaTUIECKOE OTKIIOHCHUE-CTAaHIApPTHOE OTKJIOHEHHE, KOA((UIIMEHT BapHAINH,
MeJaHa, MoJa) pacuyeTHON BBIOOPKU. TO €CTh BBIYMCIUTH 1O HE3aBUCHUMBIM (X;) U 3aBUCUMBIM
(Yi) ciy4aifHbIM BeJIMYMHAM CIEAYIOLIUE XapaKTePUCTUKU:

- MMHUMAaJbHbIE 3HaYeHUsI cIydalHbIX BEMUYUH - (Xi, Yi)min;

- MaKCUMaJIbHbIE 3HaU€HUs CIIy4alHbIX BETUUUH - (Xi, Yi)max)

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

- cpennee 3HaueHUE (Xiep, Yiep) = 2(Xicp, Yicp)/N, TI€ N — 00BEM BBIOOPKH;

- CPEIHEKBAIPATHIECKOE OTKIIOHEHHE=CTaHAapTHOE OTKIOHEeHHE Sy = [T (X; — X,p)*/n]*’;
Syi = [Z (Yi— Ye)/n]*;

- koo punment Bapuanuu, % — Vi = (Sxi/Xepi) 100 % 1 Vi = (Syi/ Yepi) 100%;

- MeanaHa BBIOOPKH (med) — CpeIMHHOE 3HAYCHHE CITyYailHON BETMYHMHBI MEXITY
MHUHHUMAJIBHBIM U MakcuMajabHbIM e¢ 3HaueHusMH — med (X, Yi) = [(Xi, Yi)max - (Xiy Yi)min)/2;
MeraHa B OOJIBIIMCTBE CIy4YaeB HE COBIAAAET CO CPEAHUM 3HAYEHUEM BBIOOPKH;

- Moza BbIOOpKK (mod) — HamboJee YacTo BCTpeyaroleecss 3HAUeHHE CIy4dailHON
BEJIMYUHBI (ONIPENEIACTCA aHATM30M CITy4YailHON BHIOOPKU WUJTU TIO TUCTOTPaMME).

[TocTpouth rucTOrpaMMBbI CIIy4ailHBIX BeTUYUH (Tpaduyeckoe pacupeecHue
CIIy4aifHOUM BEJIMYMHBI) U CPABHUTH UX C TEOPETUYECKUMU PACIIPEICTICHUSIMH.

JIiss KOHKpeTHOH ciy4aitHoW BenmuuHbI (X, Y;) €e pacmpeiesieHue B BBIOOpPKE
OMpeaesieTcss MOCTPOEHUEM THCTOIPAMMBI. AJTOPUTM 3TOTO MOCTPOEHUS 3aKII0YaeTCsl B
CIIETYIOIIEM:

- Ha OCH OpAMHAT OTKJIaJbIBa€TCA YacToTa (n;) WIM YacTOCTh (Ni/n) — KOJUYECTBO
3HAYEHHUM CIIy4allHOM BEJIWYMHBI, MONAJAIINX B ONPEICICHHBIM UHTEPBAI 3HAYCHUN; HA OCH
abuucce OTKIIAbIBACTCSI HECKOJIBKO MHTEPBAJIOB BHYTPH pa3Maxa CIy4ailHON BEIMYUHBI, YHCIIO



ATUX UHTEPBAJIOB OIPEAETSAETCS CTATUCTUYECKH, B OOJIBIIMHCTBE CITy4aeB 3TO YUCIIO COCTABISET
10 unTepBaos;

- MIPU 3TOM MPOBEPOYHBIMU KPUTEPHUSIMH MPABUIBHOCTH MOCTPOCHUS THCTOTPaMMBbl
SIBJISICTS BBITIOJTHEHHS YCIOBUH Xn; = n win X(ny/n) = 1.

AKP 2. KoppensunoHHbIi aHANU3 BHIOOPKU

PacunraTs ipu momomu nporpammoro npoaykra Exel (Haxarp Ha kiaBumy fy, BEIOpaTh
B MO3UIMU «CTATUCTHUKa» (YHKLHUIO «KOpPpEed», yKa3aTb KOOPAMHATHI COOTBETCTBYIOILUX Iap
CIly4alHBIX BEJUYMH, MOJYYHTh 3HAYCHHS TMAPHBIX KOA(P(OUIIMEHTOB KOPPEISAIHMH) IMOMapHbIe
KO3(QPUIHUEHTH! KOPPENSALUN MEKIY HE3aBUCMBIMU CITYYalHBIMU BEITMUMHAMHU — Tyixi+1 U MEXITY
3aBucUMbIMU (Y;) U He3aBUCUMBIMU (X;) NEPEMEHHBIMH -lyi; ONPEAEIUTh MX 3HAYMMOCTh
MyTeM CpaBHEHHUS C TAOJMYHBIMU, KPUTUUECKUMHU 3HAUEHUSAMH KO3(PPHULIIHEHTa KOPPEALIUU.

Hwxe npeacrasiena Tabimna ¢ KpUTUIECKUMHU 3HAUCHSIME KOA(PQHUIMEHTa KOPPEISIIH
B 3aBHCHUMOCTH OT 0ObeMa BBIOOPKH (n) W ypoBHS 3HauuMmoctu (a); o = 1 — p, rme p —
BEPOSITHOCTH COOBITHS.

Kpurnyeckue 3HaueHus: K03 GuimenTa Koppesiuu

Ob6bem YpOoBEHb 3HAYUMOCTH, O
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 3an0xens! hopMyIibl sl pacdeTa momnapHoro kodhduiimeHTa Koppensiuu:
- Txixit1 = 2(Xi— Xiep)( Xit1 — X(it1)ep)XiXi+1/MSxiSX i1

Tyixi = Z(Xi— Xicp)( Yi— ch)YiXi/ nsxiSyi.




3HaunMOCTh  KOd((UIIMEHTa TapHOH  KOPPENSIUH  ONpPENeNsIeTCs CpaBHEHHEM
(dakTuyeckoro 3HadeHHWs KOIPPUIMEHTa KOPPENSUU C TaOIWYHOM 3HAUYCHUEM: eCIH
(dakTHUecKoe 3HaYeHHE OOJbIIe TAOJIUIHOTO, TO CYIMIECTBYET MEXKIy HEH3BECTHBIMHU 3HAUMMast
CTaTUCTUYECKAs CBSI3b, B IPOTUBHOM CITy4ae TaKOBAs CBS3b OTCYTCTBYET.

AKP 3. Ortceuth He3HaunMble (HakTop aHaIM3MpyeMoil BbIOOpkU. OrmpenenuTh
CTaTUCTUYECKH 3HAYMMBIE CBS3M MEXJy 3aBUCUMBIMU M HE3aBUCHUMBIMH II€PEMEHHBIMU U BHJA
PErpecCHOHHOM 3aBUCUMOCTH, a TAK)KE MEKAY HE3aBUCUMBIMU TIEPEMEHHBIMU.

B nepByto ouepens CTpOUTCS KOPPESLMOHHAS MaTpUIla — CAMMETPUYHAsi OTHOCUTEIBHO
IMaroHany (aHAJIOTWYHO TaOJHUIle CHOPTHBHOTO COPEBHOBATEIBHOTO KOMAaHJHOTO —HIIH
JIMIHOCTHOT'O YEMITHOHATA) — 00pa3el] MPUBOIUTCS HUKE.

Xi X X3 X4 Xs Y, Y, Y; Y,

Xl 1 rxl,xZ rxl,x3 rxl,x4 I')(1,)(5 I'yl,xl I'Y2,x1 I'y:’s,xl I'y4,x1
Xs 1 T'x2x3 Txox4 I'x2x5 Ty1x2 Ty x2 Iy3x2 Tyax2
X; 1 I'x3.x4 Ix3.x5 Ty1x3 Iy2.x3 Ty3.x3 Tyax3
X4 1 I'x4.x5 Ty1 x4 Tyo x4 Y3 x4 Tya x4
Xs 1 I'y1x5 I'y2.x5 Y35 I'Y4x5
Yl 1 I'yl ,y2 I'y 1,y3 I'y 1,y4
Y» 1 Y23 Iy2.y4
Y3 1 Iy3.y4
Y4 1

3areM 3HaueHHS KOI(PPUIIMETOB MAPHBIX KOPPEISALUNA OTMEYAIOTCS 3HAKOM (+), eciu
3TOT KO3()(PUIMEHT KOppPEeNSIUN CTATUCTUYECKH 3auuM, U 3HAKoM (-), eciu KO3(PPHUIHEHT
KOppessiuy He3HayuM. {715 OTcenBaHUs HE3aBUCHUMBIX MEepeMeHHBIX (X-0B) MPOBOAUTCS (OAMH
W3 METOJIOB) CIEAYIOIIasi MPOIeypa: U3 00IIeH KOPPEIAIUOHON MAaTPHIIBI BBIICTSETCS YIaCTOK
¢ Xi ¥ B siYCHKaX MPOCTABJISAETCSA COOTBETCTBEHHO (+) miu (-).

X1 Xz X3 X4 X5 Komn-Bo

3HAYUMBIX
KOppESIHii

X: |1 + - + - 2-1-0

X, |+ 1 - - + 2

X; |- - 1 + - 1-0

Xq |+ - + 1 + 3

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

Taxum oOpa3om, mocie AByX urTepanuit octanuch 3 X-a - Xi, Xs, u Xs.

Jnist BBIOOpa 3HAYUMBIX 3aBUCHUMOCTEN (110 K03(D(DUIIMEHTY KOPPENsSIU) MeXay Y-MU U
X-MH, 9TOOBI MOCTPOUTH PErPecCHOHHBIE YPAaBHEHUS CBSI3H, HEOOXOIMMO IMPOAHAIN3UPOBATh
ellle OJJHY YacCTh KOPPEJISALMOHHOW MaTPHUIIBL:

Y, Y, Y; Y, 3HauYnMEbIC
Koppersanuu X;
C Yi

X tyixi/+t | Tyox/- | T/t | Tyaxl/- XicYiuY;

X rxl,XZ/ - I'x],xz/ - I'x],xz/ - I'x],xz/ - X, — HeT
KOppESALHI C

Y;

X3 Tx1x3/- T'x1.x3/- Tx1.x3/- T3/t X;5:.Y4

X4 rxl,x4/+ I‘xl,x4/+ I‘xl,x4/+ I3(1,)(4/' X4C Yl, Yz, Y3

Xs Tx1x5/- T'x1.x5/- Tx1.x5/- Txixs/+ Xsc Yy

3nau. koppel. Yi | Yic | YocXs| Yic Ysc
C Xi X], X4 X17X4 X3, X5




Ha ocHoBaHMM 3HaAYMMBIX KO3(PPUIUEHTOB KOPpEIsauuu Mexay Yi M Xi OmpeaersieTcs,
9TO HEOOXOAMMO TMONYYHTh PETPECCHOHHBIC YpaBHEHHUS CIEAYIONIMX BHUIOB U C Y4YETOM
oTcenBaHus X-OB:

Y1 = apt+ a1X1 + a4X4,

Y2: ap + a4X4;

Yi=ao+ aiXi+ asXy;

Ys=ao+ a: X5+ asXs;

AKP 4. Ilpm nomomu MNpUMEHEHHUS PETPECCHOHHOIO aHAJIM3a PaCCUUTATh
KOX((UIUEHTHI PETPECCUOHHOTO YPABHEHUS.

B AKP 3 omnpeneneHsl BUABI PErPECCHOHBIX 3aBUCHMOCTEH, KOTOpBIE HEOOXOIMMO
MOJYYUTh JJISi OLEHHBAHHUS, NMPOTHO32 M YIPABJICHUS TEXHOJIOIMYECKHMMHM mporeccamu. Jlis
pacuera KoO3(h(UIMEHTOB YypaBHEHUH a), a; MPUMEHSETCS PAacUYeTHBII METOJ HaWMEHBIINX
kBagparoB (MHK) c wucnonb3oBaHuMeM HMCXOIAHON BBIOOpKM ciydailHbIX BennunH. MHK
MpearoyiiaraeT MOMCK JKCTPEMaJbHOro (MUHUMAJIBHOTO) 3HaueHUs (YHKIUMOHANA CYMMBI
Pa3HOCTH B KBaJpare MeXAY GaKTHUECKUMH U PACUETHBIMU 3aU€HUSAMH (DYHKIIMH OTKIIMKA!

F = Z(Ygaxr- — Ypacs)* — min (0). B ypaBHeHHE IOACTABIAIOTCS TOCTPOYHO (PAKTUIECKHE
3HAYEHUS Ygarr- U Ypacw. B BUJE ypaBHEHMs], oayueHHoro B AKP 3. Jlns pemnieHust ykazaHHOTO
(byHKIIMOHAIa HEOOXOIMMO TMOYYUTh CUCTEMY YPaBHEHUH B YACTHBIX MPOU3BOJHBIX U KaXJ0€
U3 ypaBHEHH MPHUPaBHATH K HyI0. TakuM 00pa3oM, MOIydaTcsl 3HAYE€HUS] CBOOOJHOTO WieHa
ypaBHEHUS ap M KOA(P(UIMEHTHI MPU HE3aBUCHUMBIX MEPEMEHHBIX a; = ax. JJI1 omepaTuBHOTO
pemenus MHK mnpumensiercss mporpammuoe obecriedenne Exel (fi — numeitn). B
MOANPOrpaMMe «IMHEWH» YKa3bIBAIOTCS KOOPIMHATBHI Yi U X;, 3aT€M HAOHpaIoTCs MO3ULIUU
«MUCTUHA» u 3arem Shift+Ctrl+Enter. B npenBaputensHo BbIIENEHHOE TOJ€ MPOTPAMMHO
MTOMEIMIAIOTCS PE3yJIbTAaThl pacyeTa — KOd(PPUIIUEHTHI ay, a; = ay (TIepBas cTpoka), kodppurmeHt
nerepmubanin R® (3-1 crpoka, 1-i crosnben), kputepuii @umepa F (4-as crpoka, 1-brii
croJoerr).

AKP 5. [IpoBecTn KOPPEKTUPOBKY TOUHOCTH YPABHEHUS PETPECCUM B TEUEHUU BPEMEHU.

Cornacuo tpeboBanusiMm OCT 14-34-90 «CraTuCTHUECKUH TNPHUEMOYHBIA KOHTPOJb
KayecTBa METAJUIONPOAYKIMHU MO KOPPENSIMOHHOW CBSI3U MEXIy MapaMeTpaMu» BO3MOXKHO
UCIIOJIb30BAHUE  PErpecCHOHHBIX  3aBUCHMOCTEM  IIapaMeTpoB  KadecTBa  (BpEMEHHOE
COTIPOTUBIICHUS] Pa3pbIBy, OTHOCUTENBHOE CY>KE€HUE U T.I.) OT (PaKTOPOB (XMMUYECKUI COCTaB
CTaJM, TEXHOJOTHYECKUE TMapaMeTpbl TIpolecca) sl TMPOrHO3UPOBAHHUS CBOMCTB 0e3
OCYIIECTBIICHUS pa3pyLIalOlIMX HCIBITaHUN. JIJIs TMpOBEpPKHM TOYHOCTH MOJENIU TPU STOM
HAOMpaeTcss KOHTPOJBHBIM MAaCCHB JIAHHBIX, COCTOSIIMX U3 Pe3yJIbTaTOB Pa3pyIIAIOIINX
WCTIBITAHUHN OJTHOM JECATON MIaBOK/apTHil Takoi mpoaykiuu. [Ipu Habope He meHee S0 m1aBoK
WIM OJMH pa3 B KBapTaJl MNPOBOIUTCS IMPOBEPKAa TOYHOCTU IMPUMEHSIEMOW MaTeMaTH4eCKOM
perpeccun. MeToiMka MPOBEPKHU 3aKitouaeTcs B cienayromnieM. HaGupaeTcs MaccuB pasHOCTEH
MeXay (PaKTHUECKMMH JaHHBIMH KOHTPOJIBHON BBIOOPKM W PACUYETHBIMH 3HAYCHHSIMH TIO
PErPECCHOHHOMY YPAaBHEHUIO (Vgacr. — VYpacw), PACUUTHIBAECTCS CpEIHEE 3HAUYEHHE OTHX
OTKJIOHCHHI ¥ CPaBHUBAETCS CO CTATUCTHYECKHM KpUTEpUeM (CTaHAAPTHBIM OTKIOHCHHEM
napameTpa KadecTBa - Syi). Eciu cpenHee OTKIOHEHHE MEHEe CTaTUCTUYECKOro Mapamerpa, TO
ypaBHEHHE NMPU3HAETCSA aJCKBATHBIM PEAIbHBIM YCIOBUSAM. B MPOTUBHOM ciydae MpPOBOJIUTCS
KOPPEKTUPOBKA ypaBHEHUSI MyTeM HM3MEHEHMsI 3HAUE€HHS €ro CBOOOJHOrO ujeHa: ag = ao -/+
2(Ygacr. — Ypace.)/N, TA€ N — 00bEM KOHTPOJIBHOM BBIOOPKH, 3HAK -/+ MOKA3BIBET, YTO, €CIIH CpeIHEe
OTKJIOHEHHsI Ay; UMEEeT 3HaK +/- , TO KOpPEKTUPOBKA 3HAYCHHS ay OYIET COOTBETCTBEHHO -/+Ay;.

AKP 6. ITocTpouTs MaTpuily HOJHOTO (paKTOPHOTO SKCIIEPUMEHTa Tumna 2" —2° u 2°,
B ocHOBaHMM CTENEHHOW 3aBUCMMOCTH IPEACTABICHO KOJIMYECTBO YPOBHEU
BappupoBaHus GakTopoB. MiMeeTcs nBa BapuaHTa ypoBHEH: 2 - MUHUMAJIbHOE U MaKCHUMAaJIbHOE
3HAYeHUS U 3 — MUHUMAaJIbHOE, MaKCUMAallbHOE U Cpe/iHee 3HaueHus ¢GakTopoB. B mokasarene
CTETICHHON 3aBUCUMOCTU NPEJCTABJICHO KoMu4ecTBO (akTopoB. [Ipu cocTaBieHHH MaTpUIlbI
TUTAHUPOBAHMS JKCIEPUMEHTa HEOOXOAMMO YUYUTHIBATH YETHIPE CBOWCTBA CYIIECTBOBAHHUS



ypoBHEH  (DaKTOpPOB: CHUMMETPHUYHOCTb, OPTOTOHAIBHOCTb, PpPOTATA0EIbHOCTh, YCIOBHE
HOPMHUPOBKH.

Onpenenuth K03 GHUIMEHTH YPaBHEHHUS 10 H3BECTHOMY aJITOPUTMY: a; = (XX;yi)/n, ap =
Zyl/ n.

AKP 7. ITocTpouTh Bce BO3MOXKHbIE BApUAHThI MAaTPHUIIBI APOOHOTO SKCIIEPUMEHTa THIIA
2%! 252 Onpenenuth K03(QPUIHMEHTH yPABHEHHS 110 H3BECTHOMY alrOpUTMY: a; = (EXiyi)/n, ap =
Zyi/n.

AKP 8. Pacuutate koadpduiueHT koHKopaauuu (kod(hGUIMEHT coriacus) Mmpu
IKCIIEPTHON OIICHKE BIMSHHUS (PAKTOPOB HA (YHKIMIO OTKJIMKA (IMapameTp ONTHMHU3AIHH) IO
creAyromen 3aBucumoctu: W = 12S/[m*(n*-n)], roe S — CyMMa KBaJpaTOB OTKJIOHEHHMU OT
CPEIHEro 3HAYEHUs OIIEHKU SKCTIEPTOB, M — YUCJIO IKCIIEPTOB, N — YUCIIO (PaKTOPOB.

AKP 9. Haiitu »sKcTpeMalbHOE 3Hau€HHWE TMapaMeTpa ONTUMH3AIMU B 00JacTH
ompeaeneHuss (GYHKIUU ABYX U MHOTO(GAKTOPHBIX YpaBHEHHH (METOJl KPYTOrO BOCXOXICHUS
Bokca-Yuiicona) ¢ mnpuMEHEHHEM HWTTEPAIMOHHOTO TOIIArOBOTO METOJa B HaIpaBJICHUU
IpaJIUueHTA.

Memoouueckue pexomenoayuu O NOO20MOBKU K CEMUHADPY -  NPAKMUYECKUM
3AHAMUAM
CemuHap - BuJ TpPYNINOBBIX 3aHATUH MO KakoW-1MOO Hay4dHOH, y4eOHOH M Apyroi
npo0iieMaTuKe, aKTUBHOE OOCY)KJIE€HHE YYaCTHUKAMU 3apaHee IMOJArOTOBJIEHHBIX COOOILEHUH,
noxianoB u T.1. C TEMAaTUKONW CEMHHAPOB CTYACHTBHI 3HAKOMATCS 3apaHee. AJITOpUTM IOAro-
TOBKHM K CEMHUHapy CIEAYIOIIUNA: BHIOpAaB TeMy, CTYJEHT COCTaBIISIET CBOM IUIaH-rpapuK MOJ-
TOTOBKHM K ceMHUHapy. s mproOpeTeHus: MUPOKOTro BUIACHHS MPOOJIEMBbl CTYAEHT CTapaercs
OCMBICIIATH €€ B 001IeM 00beMe; TIO3HAKOMHUTBCS C TEMOU TI0 0a30BOMY YU4EOHOMY ITOCOOHUIO WITH
IpYyrofl OCHOBHOM PEKOMEHIyEMOMN JIMTEpaType; BBIABUTH OCHOBHBIE HJIEH, PACKPBIBAIOILNE
JaHHYI0 TNpoOJeMy; CBEpUTh HX OIPENEJCHUs] CO CIPAaBOYHMKAMM, SHUUKIIONEIUEH; MOJ-
TOTOBUTH IUIAH-KOHCHEKT PACKPBITHs JaHHON MpOOJeMbl; BBISBUTH HESICHBIE BOIPOCHI U MOJO-
OpaTh JOTOJIHUTENBHYIO JIUTEPATYPy ISl UX OCBEIICHHUS; COCTAaBUTh TE3UCHI BHICTYIUICHUS Ha
OTIENBHBIX JINCTAX I NOCIEAYIOETO BHECEHUS JONOJHEHNN U NOATOTOBUTh JOKIJIAJ WU pe-
depat ans cooOIIeHNsT HA CEMHUHAPE; MPOAaHATTM3UPOBATh COOPAHHBIN MaTepHa JUIsl TOTOJHHU-
TeJIbHOM MH(OpMaLMU MO TeMaM CEMHHapa; TOTOBACh K BBICTYIJICHHIO Ha CEMUHape, MO BO3-
MO>KHOCTH TPOKOHCYJIBTUPOBATHCS C MPENoJaBaTesieM; OTHOCUTHCS K COOpaHHOMY MaTepuaiy,
KaK K HCTOYHHUKY OyIyIIUX UCCIIETOBAHHMA.

CeMuHapckue 3aHATUS PACIIUPSIIOT M 3aKPEIUISIOT 3HAHUS, 3aJI0)KEHHbIE B TEOPUU
npeamera. Ha HUX BBIHOCATCS BONPOCHI, OCOOEHHO HEOOXOAMMBIE AJISl NMPAKTHKH, WIM MPOO-
JIEMHBIE BOIIPOCHI, KOTOPbIE BO3MOKHO DPELIUTh TOJBKO B Ipolecce coTpynHuyectBa. Cpenu
00s13aTeNbHBIX TPEOOBAHUI K CEMUHAPY - IPEJBAPUTEIIEHOE 03HAKOMJIEHHE C TEMOM, BOIIPOCaMH
U JIUTEPATYPOU 10 JAHHOU TEME.

CoBpeMeHHasl NpaKkTUKa IMpeularacT IHWPOKHM KPYr THUIIOB CEMHMHAPCKUX 3aHATUH.
Cpemu HEX 0c000€ MECTO 3aHMMaeT CEMUHAP-IUCKYCCHs, TIe B JUAJIOTe XOPOIIO yCBaWBaCTCS
HOBasg MH(pOpMaIMs, BUIHBI yOeXKIEHUs CTyJeHTa; OOCYKIAaroTcs MPOTUBOpeuus (sBHbIE U
CKPBITBIE) M HEAOCTaTKU; IJIsl 0OCYXJIeHUs OepyTcs KOHKPETHbIE aKTyalbHbIE BOIPOCHI, C
KOTOPBIMH CTYJEHTBI IPEABAPUTEIBHO O3HAKOMIIEHBI. TaKkKe B CEMUHAp BKJIIOYAKOTCSI BOIIPOCHI
JUI UH-TEJJIEKTYyaJlbHOM pa3sMHMHKH (MHOIZIA 3TO JUCKYCCHOHHAsl CTaThsl, IO KOTOPOM CTaBsTCS
po0-J1eMHBIE BONPOCHI); AUCKYCCHS MOKET pPa3BEpTHIBATHCSA 3a0YHO KaK KPYroBOHM ceMHUHap.
Jlanee MmoABOJSATCS WUTOTM JUCKYCCHM, 3aCIyIIMBAIOTCS W 3alllULIAIOTCS MPOEKTHbIE 3aJaHusl.
[Tocne sToro mpoxoauT "MO3roBoi mWTypM" MO HEpelIeHHBIM MpolieMaM JAUCKYCCHHU, a TaKKe
BBISIB-JISIFOTCSl TIPUKJIAJHBIE ACIEKThl, KOTOpPHIE MOXHO PEKOMEHJOBATh JUIsl BKIIIOUEHHUS B
KypCOBBI€ U TUILUIOMHBbIE pabOTHl WM B ampoOaiuio Ha mpakTtuke. Ha ceccum mpenojaBarenb
000011aeT pe3yIbTaThI MPOJICITAHHON CTYJACHTOM Pa0OTHI.



CeMUHapBI-IUCKYCCUU TPOBOJSATCS C LEJIbIO0 BBISIBIECHUS MHEHHUS CTYyJEHTOB IO
aKTyaJIbHBIM BOIPOCAM M3Y4aeMOT0O IIPEeIMETA.

CeMuHap-uccieloBaHUE TpeIoiaraeT npeABapuTeIbHyl0 paboTy - HamucaHue pede-
paTa, JOKJIaja 1Mo MUTOraM OMBITHOM pabOThl. YUacTHe B HEM - 3TO, MPEXkAE BCEro, AUAJOT CTY-
JIeHTa ¢ npenojaBaTtesneM. Pe3ynpTaTsl 00CYKIAIOTCS HA CEMUHApPE C HAIJIATHBIM IOKAa30M HC-
CIIEIOBATENLCKOTO MaTepuana (CXembl, TaOnuimbl, TpaduKHh, AUATHOCTHYECKHE METOJUKH).
Yactnuno wmatepuan Moker ObITh BkmrodeH B BKP. Ilpu moaroroBke k cemMuHapy-
HCCIEAOBAHUIO CTYJIEHT U3Yy4aeT pe3yJbTaThl TEOPETHUUECKUX HCCIEAOBAHUM, COCTaBJISET
oubmorpaduro Mo TeMe, YUUTCsI MIcaTh 0030PBI 10 TEXHHYECKOU 3a1a4de-1podieme.

[TpoGeMHbIIl ceMHHAp TOTOBUTCS MPEMOAABATENEM JIOCTATOYHO OCHOBATEIBHO: TOJI-
Ouparorcss mpoOJeMHbIE U KOHTPOJIbHO-NIPOBEPOYHbIE BOMPOCHL. Takol ceMHHap BO3MOXKEH
TOJIBKO TOCJI€ MPOXOXKACHUSI TeMbl. K HEMY CTYyJIEHTHI TOTOBATCS MO JIMTEPATYpPHBIM HMCTOYHH-
KaM: MOHorpaduu, CIpaBOYHUKH, CIOBapH, *kypHaibl. K mpoOieMHOMYy ceMuHapy MmpocMmar-
pUBaeTcs JMTEepaTypa B paMKax pa3iMYHBIX HUCCJIEAOBATENbCKUX IIKOJ  (Hampumep
"TpaauIMOHHBIC U HETPAAUIIMOHHBIE TIOJIXOIBI K TTpo0eme").

Haubonpiryio 3GeKTUBHOCTh MPHUHOCIT CEMHUHAPHI, MPOBOJAMMBIE B (popMe KOJIIEK-
TUBHOM MMO3HABATEIHHOM JIEATETLHOCTH, HMEIOIIEH onpe/ieieHHbIe 0COOCHHOCTH, @ UMEHHO:

- pa3enieHue CTYACHTOB Ha TPYIIHI 10 UX KETaHHIO (C 00SM3aTENbHBIM Y4acTUEM CTY-
JICHTa C YCTONYMBBIM UHTEPECOM K JTAaHHOMY MPEIAMETY);

- MOCTAHOBKA OOINUX LEJeH 1 3a/1a4 IS TPYIIIIHI,

- paboTa B MOCiIeI0BaTEeIbHOCTH - UHIUBUIYaIbHasl, MapHas (Jale BCEro mnepekpect-
HBII 0TIpOC), paboTa B rpyImIe, KOJUICKTHBHAS;

- 00s13aTeNIbHOE MpEeABAPUTEIHHOE OTPAHUYEHHE 110 BPEMEHU Ka)KI0T0 dTara 3aHsTHIi;

- OKCTIEPTHBIN aHAJINU3 ¢ pacueToM Kod((HUllMeHTa KOHKOPIAIIHH;

- OIIEHKa pa0OoTHI TPYIIIHI IPENO/IaBaTENIEM;

- MPOBEJICHNE CAMOOLICHKHU.

Ipumepnoiii nepeuenv mem pehepamos 6 ude UHOUBUOVAILHbIX domawnux 3a0ay (MU/I3)

N3 Ne 1. [TonaTnsa MaTemMaTU4eCKON CTaTUCTUKU. Bunbl akcniepumeHTOB. KOHTpONIbHBIE
KapThl. [1nanbl 3KciepuMeHTOB

1. OcHOBHblE NOHATHS U3 TEOPUU BEPOATHOCTH M MATEMaTHYECKOM CTAaTUCTUKH
(reHepasbHasi COBOKYITHOCTB, BRIOOPKA CITyYallHBIX BEITMYNH, XapaKTEPUCTHUKH BHIOOPKH).

2. IloHsATHE O BHJAX IUIAHUPOBAHMS MAaTEMAaTUYECKOTO M (PU3MUYECKOTO HKCIEPUMEHTOB,
MPUHIUIIAX TE€OMETPUIECKOTO U (PU3MIecKoro mogo0ust 0ObEKTOB yIIPaBICHUSI.

3. Tekyuuii KOHTPOJIb MPOTYKLIHH.

4. TlpyHOMIIBEI BHIOOpAa KOHTPOJIMPYEMBIX IapaMeTpoOB W WX YPOBHS B CTaHAapTax Ha
METAJUTyprHUECKYI0 MPOLYKLHIO.

5. Craructuueckoe 00OCHOBaHHE OOBeMa BBIOOPKHM IMpPU KOHTPOJIE y MOCTaBLIMKA U
norpedurens.

6. KoHTpoJIbHbIE KapThI.

7. O0mias cxeMa ynpaBieHHs TEXHOJIOTMYECKUM 0OBEKTOM C aJallTUBHBIM OJIOKOM

8. Teopernyeckuil Moaxoa, MaTEMaTUYECKOE CHUMYJIHUPOBAHHUE YCIOBUI 3KCIIEpUMEHTA,
¢bu3nuecKkuil SKCIIepUMEHT.

9. YcnoBus nomobus puzmaeckoro o0beKTa M MaTepUATBHON KOITHH.

10. Beibop Hanbonee 3¢ (heKTUBHON CXEMBI SKCIIEpUMEHTA.

11. CocraBnenue mnjaHa NPOBEIAEHUS AIKCHEPUMEHTOB pa3HBIX YpOBHEH (OIBITHBIN,
1a00paTOPHBIiA, HOJTYIPOMBIIIJICHHBIH, IIPOMBIIIJICHHBIH, U3rOTOBJICHHE OIIBITHO-
MIPOMBIIIICHHOM MapTHH).

N3 Ne 2. Koapdumment korkopaamun. [IpaBuia miaHupyemMoro sKkcrepuMeHTa

1. Bunsl mapameTpoB ONTUMHU3ALMU, OOOOIIEHHBIH MapaMeTp ONTUMU3ALNHU, (YHKIIHUSI
JKEJIaTEeIIbHOCTH.

2. Be1bop Tuma MmaTeMaTu4ecKOil MOTMHOMHUAIBHON WM MHOW MOJIEIH.



3. [IpaBuna mocTpoeHus MIAHOB — APOOHBIX PETUIHK.

4. PUCKM IIpH UCTIOJIb30BAaHUH TUIAHOB C IPOOHBIMU PEIUIMKAMU — BIUSHHE Ha TOYHOCTD
MIPOTHO3UPOBAHUS PYHKIIMH OTKIIHKA.

5. Tunsl MIaHOB 3KCIIEPUMEHTa — JBY- U Tpex (akropHble miuanbl Tuna N = m" (N —
HE00X0IMMOE KOJIMYECTBO OIBITOB, M — KOJIUYECTBO YPOBHEH BapbHUpOBaHUS CIydyalHBIX (ak-
TOPOB, N — KOJIUYECTBO (PAKTOPOB).

6. Koaddumument konkopmamuu (ko3 UIMEHT coryiacus) MPU SKCIEPTHON OICHKE
BIMSIHUS (PaKTOPOB HA (PYHKLHUIO OTKJIMKA (apaMeTp ONTHMH3ALINN).

7. OCHOBHBIE CBOWMCTBa MATPHUIIBI MAaTEMAaTUYECKH IJIAHUPYEMOTO HSKCIEPUMEHTA
(OpTOro-HaNbHOCTh, POTOTA0ENBHOCTh, CUMMETPHUYHOCTb, HOPMHPOBKA SKCIEPUMEHTAIHHON
MaTpPHIIBI).

8. Meronuka pacueta KO3(p(UIMEHTOB SMIUPUYECKOrO YpaBHEHHS 10 JIaHHBIM
IIPOBEACHHOIO MIAHUPYEMOT'0 SKCIIEPUMEHTA.

9. CBs3b 3¢ dexra paxTopa ¢ K03 HUIeHTaMH YpaBHEHHUSL.

10. Kputepuu onTUMaIbHOCTH MJIAHOB YKCIEPUMEHTA.

11. BBeneHue B pelieHHME IO IMOUCKY ONTHMMAJIBHOIO JKCTPEMAJIbHOTO 3HAYECHUS
napaMmeTrpa ONTHUMM3AlMM B oO0JacTh omnpeaeneHus (QyHKIMHM JABYX W MHOTO(AKTOPHBIX
ypaBHEHUH (METOJ KpyTOro BocxoxaeHus bokca-Yuiicona u ap.).



IMMPUJIOXEHUE 2

7 OneHo4YHbIe CPeACTBA 1JIsl POBEACHUS NIPOMEKYTOYHOM aTTecTalluu

a) [lnannpyemsle pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeICTBA 1JIsl NPOBeIeHUS
MPOMEKYTOYHOM aTTeCTAIMU:

CrpyKTypHBII
HJIEMEHT

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouHble cpescTBa

OIIK-4 - CrmocobeH mpoBOAMTH HM3MepeHUs U HaOmoneHus B cdepe HpodeccnoHaIbHON
JesITeNIbHOCTH, 00pabaThIBaTh U MPEICTaBIATh SKCIIEpUMEHTANIbHbIE TaHHBIE

OIIK-4.1

Bri6upaeT u npuMeHsieT METO/IbI U
CpeACTBa U3MEPEHUS IS OTIpe/iese-
HUS CBOMCTB MaTEpHUaIOB U U3JICIHH U3
HUX

Teopetndeckue Bompochl (M3 No 1,
2)
1. CBeneHus U3 TEOPUHU BEPOSITHOCTH U
MaTeMaTHYeCKON CTaTUCTUKH (TeHe-
pajibHasi COBOKYITHOCTbH, BBIOOpKa
CITy9JaifHBIX BEJTMYHH, XapaKTePUCTHKU
BBEIOOPKH).

2. Bunbl mmaHupoBaHUS MaTeMaTudec-
KOTO U (PU3NYECKOTO SKCTICPUMEHTOB,
[TPUHITAITE TEOMETPUIECKOTO U (PU3HU-
YECKOTO M0I00MsT 00BbEKTOB yIIpaBJie-
HIISL.

3. [Topsa0K MpOBEICHUS TEKYIIETO
KOHTPOJIS TPOTYKIIHH.

4. [IpuHIMIIBI BEIOOpA KOHTPOJIUPYE-
MBIX TTAPaMETPOB U UX YPOBHS B CTaH-
TapTax Ha METaUTypPTHYECKYIO Mpo-

[Ty KITHTO.

5. CtaTucTuyeckoe 000CHOBAaHHE 00b-
eMa BBIOOPKHU MPU KOHTPOJIE Y MOCTaB-
[IIUKa U TTOTPEeOUTEIIS.

6. MeTobl TOCTPOEHUST KOHTPOJIbHBIX
KapT.

7. O011yI0 CXeMy yIpaBJICHHS TEXHO-
[TOrHYeCKUM 00BEKTOM C aIalTUBHBIM
0JI0KOM.

8. TeopeTnueckuit Moaxo/, MaTeMaTH-
YeCKOe CUMYJIMPOBAHUE YCIOBUM IKC-
nmepuMeHTa, GU3NIECKUI IKCIIepH-

MCHT.




OIIK-4.2

[TpoBoAMT SKCIIEpUMEHTAIBLHBIE UCCIIe-
JIOBAHUS U UCIIOJIb3YET OCHOBHBIE
npueMbl 00paOOTKH U MPeICTaBICHUS
MOJIYYEHHBIX JaHHBIX

Pemmth 3amaqy u3
npodeccronansHoi oomactu: (AKP Ne
1-9)

1. ITpoBOAUTH KOPPEIALUOHHBIN U
[PErPECCUOHHBIN aHAIM3bI, PACCUUTHI-
BaTh KOA(PUIIMEHTHI PETPECCHOHHOTO
ypaBHeus: MetojjoM MHK

2. HaxoauTh aKkcTpeManbHOE 3HaUeHHE
mapamMeTpa ONTHMH3AIMA B O0JIACTH
orpenenieHuss (QYHKIMHA C TpHUMEHe-
HUCM HWTTEPAIIMOHHOTO IOIIArOBOTO
METO/1a B HAIpaBJICHUH TPATUCHTA.

3. CTpouTh BapuaHThl MATPHIIBI JPOO-
HOTO SKCIIEpUMEHTA Thma 27, 2°7;
ornpenensaTh K03 duimeHTs ypaBHe-
HUSI 10 U3BECTHOMY aJITOPUTMY: @ =
(Zxiyi)/n, ap = Zyi/n.

4. CTpOUTh MaTpPUILy MOIHOTO (aKTop-
HOTO DKCIIEpUMEHTA THIa 2" —2% 1 2°;
ornpenensaTh ko3 duimeHTs ypaBHe-
HYSI 10 U3BECTHOMY aJITOPUTMY: @; =
(inyi)/n, ag — ZYi/l’l.

S. I[IpoBOAMTE KOPPEKTHPOBKY TOYHOC-
TH YpaBHEHUS PETPECCUU B TEUCHUHU
BPEMEHU 110 MAacCCHBY Pa3HOCTEH MEK-
Iy (haKTUYECKUMU TaHHBIMHU KOHT-
[POJIBHOI BRIOOPKH M pacYeTHBIMU 3HA-
YEHUSMU 110 PETPECCHOHHOMY YpaBHE-
HUIO (Ypaxr. — Ypac.)- ECTIH cpeiHEE OT-
KJIOHEHHE MEHEE CTAaTUCTHYECKOTO Ta-
pameTpa - CTaHJAapPTHOTO OTKJIOHCHUS
S, To ypaBHeHHE TIPU3HAETCS AEKBAT-
HBIM. B mpoTUBHOM CiTydae mpoBOAMT-
Cs1 KOPPEKTUPOBKA ypaBHEHUS ITyTEM
M3MEHCHUS 3HAYCHUS €r0 CBOOOIHOTO
usieHa: ag = Ao -/ Z(Ypaxr. — Ypacs)/N, TIE
N — 00beM KOHTPOJIBHOUW BBIOOPKH,
BHAK -/+ MOKa3bIBET, UTO, €CIIU CPE/I-
Hee OTKJIOHSHUsT Ay; IMeeT 3HaK +/-,
TO KOPPEKTHPOBKA 3HAYCHHS Ay OyIeT
COOTBETCTBEHHO -/+Ay;.

6. PaccuntbiBath KO3 PHUIIUEHTHI per-
[PECCHOHHOTO ypaBHEHHUsI (110 BEIOOPKE,
Mpe/JI0’KEHHOH MpeTnogaBaTeieM) moc-
e TPOBEACHUS KOPPEISIIHOHHOTO
aHaJI3a, OTCENBAHUS HE3HAYMMBbIX
(haKTOPOB M ONIPE/ICIICHHSI CBSI3H 3aBH-

CUMBIX 1 HERARVUCUMBIX TTENEMEHHBIX




0) Ilopsimoxk mpoBeJdeHUs] TPOMEKYTOYHOH ATTECTAUM, MOKA3aTeJd W KPUTEPUH
OlleHUBAHMS:

IMpomesxkyTounas arrecranusa no aucuuminHe «IlianHupoBaHMe 3KCHEpPUMEHTa»
MPOBOAMUTCS B BUJE 3a4yeTa. 3adeT MPOCTABISAETCS MOCHE OICHKU 3HAHUNW OOYYarolIMXCs IO
pe3ysibTaTaM 3alllMThl  BBITOJIHEHHBIX JIA0OPATOPHBIX padOT W  KOHTPOJBHBIX padoT,
BKJIIOYAIOLIUX TEOPETHUYECKUE BOMPOCHI U MPAKTUYECKHE 3aJaHUs, BBIABISIIOUIUME CTENEHb
c(hOPMUPOBAHHOCTH YMEHUH U BIIaJICHHIA.

IToxa3aTe/n U KPpUTEepPHH OLICHNBAHUS 3a4eTa:

JUist IOTy4eHus: OLECHKU

— «3a4TeH0» — OOyuvarouuiicss JOJKEH II0Ka3aTh 3HAHUS HE TOJbKO Ha YpOBHE
BOCIIPOU3BEJICHUS U OOBSICHEHUS HMH(OpMAIMK, HO W HMHTEUIEKTYaJbHbIE HABBIKU PEIICHUS
npoOsieM W 3a7ady, HAXOXKICHHUS YHUKaJIbHBIX OTBETOB K IpoOiemMaM, OLIEHKHM U BbIHECEHHUS
KPUTHYECKHX CYXJIECHUIA;

— «He 3a4YTeHo» — OOydJaroIIWiCs HE MOXET I[IO0Ka3aTh 3HAaHWS Ha YpOBHE
BOCIIPOU3BE/ICHUS U 00BSICHEHUSI MHPOPMALIMHU, HE MOKET IM0Ka3aTh MHTEIEKTyaJIbHbIE HABBIKU
pelIeHns MPOCTHIX 3ajau.
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