





JIucr akTyaausanuu padoyeii mporpaMmsl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoktuctoB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokom or 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl JIUTEHHBIX IPOLECCOB U MaTEPHATOBEACHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

[Iporokom ot 20 . Ne
3aB. kadeapoi H.A. ®eokTucros

Pabouas mporpamma nepecmoTtpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
yueOHOM oy Ha 3acefaHuu Kadpeapsl JIMTSHHBIX MPOIECCOB M MaTEPHATIOBEICHUS

[Iporokom ot 20 . Ne

3aB. kadeapoi H.A. ®eokTucros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenpto ocBoeHust monayist AucUUIUIMHBL "llnaHupoBaHue sKcriepuMeHTa’ SBISETCS
noAroToBka OakanaBpoB mo HampasieHuto 22.03.02 "Meramnyprus" u npouiaro moaroToBKH
"O6paboTka MeTaIOB JaBieHUEM'" K NMPOPECCHOHAIBHOW NEATEILHOCTH B COOTBETCTBUHU C
TpeboBanusmu PenepanbHoro ['ocyaapcTBeHHOro 00pa30BaTEIbLHOTO CTAaHAAPTA.

3amayeil u3ydyeHUs IUCLMIUIUHBL SIBISETCS IOATOTOBKA CTYACHTOB K TBOPUYECKOMY
IPUMEHEHHUIO [TOJIyYEHHBIX 3HaHUH MPU CO3/1aHUU HOBBIX U COBEPIIEHCTBOBAHUIO JEHCTBYIOLINX
TEXHOJIOTHYECKHX MPOLIECCOB, (HOPMUPOBAHUIO Y CTYIEHTOB CUCTEMbI 3HAHHH O TUIAHUPOBAHUIO
HKCIIEPUMEHTOB BO BceX cdepax y4deOHOW M MPOM3BOJACTBEHHOH NESATEIBHOCTH. DTa 3aaaya
pelaeTcs CiaeayIUMH CI0OCO0aMU:

- IaTh MOHATHA 00 OLIEHKE HKCIIEPUMEHTAIBHBIX JaHHBIX, T€HEPAIbHONW COBOKYITHOCTH U
BBIOOPKU U3 HEe CIIy4aliHbIX BEJIMYUH;

- chopMHUpPOBATh y CTYJCHTA MPEACTABICHUS O KOPPEISAIHMOHHOM M PErpecCHOHHOM
aHaJIM3aX, METOJMKE OLEHKM W OTCEMBaHUS PA3JIMYHBIX (PAKTOPOB BBIOOPKU CIIy4alHBIX
BEJIMYMH;

- 00yunTh OOydYalOIIMXCS METOAaM IUIAHMPOBAHHOTO OJKCIEPUMEHTAa M IOHUCKa
ONTUMAIILHBIX 3HAYCHUH (DYHKIIMH OTKJIMKA B ONPEACICHHOM 007acTH CyecTBOBaHMs ()aKTOPOB
TEXHOJIOTHYECKOT0 MpOoIiecca;

- IPUMEHSATHh METO/bl IUNIAHUPOBAHHOIO 3KCIIEPUMEHTA JJI OOJIETYEHUs PACUETOB IpHU
MPUMEHEHUU JIPOOHOTO (PaKTOPHOTO SKCIIEPUMEHTA.

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

Jucuunnuna [InaHupoBaHue SKCIEpUMEHTA BXOIUT B 00s3aTENbHYIO YacTh y4eOHOTrO
11aHa 00pa30BaTeNIbHON MPOTrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIIUH/ IPAKTUK:

AHanus yucioBoi HHPopMaIuu

MareMaTn4ecKuil aHaIu3

Maremarunka

dusuka

WNudopmarrka 1 HHGOPMAITMOHHBIE TEXHOJIOTUU

3HaHus (YMEHUS, BaJIeHUs), MOJTYYeHHbIE IPU U3yYEHUHU JAaHHON AUCLUILIIMHBI OyayT
HEOOXOUMBI JUIsl U3yYeHUS UCHUIUTIH/TIPAKTHK:

MonenupoBaHu€e MPOLECCOB U 0OBEKTOB B METAILITYPTUU

[ToaroroBka K npoiietype 3aliyThl ¥ 3al1MTa BHITYCKHON KBATM(PUKAMOHHOMN paboThI

[udpoBuzarys METaUTypruueckKiux TEXHOJIOTUI

3 Komnerenuun odyyaromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00yUeHu st

B pesynbrare ocBoenus aucuMmiuHbel (Moayns) «llnaHupoBaHHME SKCHEPHUMEHTa»
oOyyaromuiics JoKeH 001a1aTh CIEAYIOMIUMU KOMIETEHITUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-4 CnocobGeH NpoBOAMTHL HM3MepeHHs M HaOmoaeHus B chepe mnpodeccHoHaNbHOMI
JIeSITeTIbHOCTH, 00padaThIBaTh U MPEICTABISITh DKCIIEPUMEHTAIBHBIC TaHHBIS

OIlK-4.1 Bri6upaeT v npruMeHsieT METO/IbI U CPEJCTBA U3MEPEHUS ISl ONpeIesIeHUs
CBOMCTB MaTEPUAJIOB M M3JIEIUHA U3 HUX
OIIK-4.2 [IpoBOAMT 3KCHEpUMEHTANIBHBIE MCCIENOBAHUS U HCIOJB3YET OCHOBHBIE

MpHEMBI 00pa0OTKH M NIPEJICTABICHHUS MOJYUSHHBIX JAHHBIX




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B TOM

qyuce:

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

— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynuTopHas — 0,7 akaJ1. 4acoB;

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

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

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

AynutopHast = =
KOHTaKTHasl paboTa E 3 ®dopma TeKyIero
=
B aKa/l. yacax 2] Bu KOHTPOJISI
Pazzen/ Tema 2, (B axaz. acax) S A . p Kon
> 3 © | caMoCTOATENHFHON | yCIIeBaeMOCTH U
JUCLIATUINHBI ) [ . | xomnerenu
0 & paboTs MIPOMEKYTOYHOM
n1a6. | mpakr. | € &
Jlexk. - [TPAKT- =g aTTecTalu
3aH. | 3aH. |Q &
1.
1.1 Beenenue. CeneHus u3
TEOPUH  BEPOSTHOCTH |
MaTeMaTH4YeCKOM
CTaTHC-TUKH  (TeHepanbHas
( P ITpopaboTka
COBOKYITHOCTb, BbIOOpKa N
2 teoperndeckoro |Tekymuit KOHTPOIBL
CITyqaitHbIX BEJUYHH,
(JTeKIMOHHOTO) yCIIeBaeMOCTH.
XapaKTePUCTUKH BBIOOPKH) OIIK-4.1,
0,5 05 [121 Marepuaa. ITposenenue
Ilonsitne o BHJAX OIIK-4.2
Uzyyenue pacdeTHbIX paboT ¢
TUTAaHAPOBAHHS
JonojaHuTeNnpHoro | npumenenueM I1K.
MaTeMaTHYECKOTO "
Marepuana.
(uzuygeckoro
HKCMEPUMEHTOB, MPHUHLIUIIAX
TEOMETPUUYECKOTO u
(usnyeckoro moxoous.
1.2 CrartucTiueckue
METOOsl B YNpPaBJICHUH IpopaboTka
Ka4yeCTBOM MPOAYKIIMH. 4 TEOPETUYECKOTO
Texymuit KOHTPOJTb (JTeKIMOHHOTO)
MPOIYKIHH. TpuHIMIB Marepuana.
BHIOOpa  KOHTPOJIUPYEMBIX Nzyuenue
napaMeTpoB M UX YPOBHS B JIOTIOJTHUTEIIEHOTO
CTaH-/1apTax Ha Marepuaa. N
Tekymmii KOHTPOJIb
METAJLTYPTUYECKYIO IpopaboTka
yCIIeBaeMOCTH.
MIPOIYKIIHIO. METOIMYECKUX OIIK-4.1,
0,5 0,5 11,9 o IIpoBenenune
CraTtucTiueckoe YKa3aHUH K OIIK-4.2
pacueTHsIX paboT ¢
000CHOBaHME obbemMa MPAKTHIECKUM
npumenenueM [1K.
BBIOOPKM TIPH KOHTPOJIE Y 3aHSITHUSIM,
MOCTABIIUKA " COCTaBJICHHE
notpedurens. KonrpossHbie KOHCIIEKTa,
kaptel.  O0-mas  cxema MOJrOTOBKA
YIIpaBJICHUS OTBETOB I10
TEXHOJIOTHYECKHM KOHTPOJIBHBIM
00BEKTOM C aJalTHBHBIM BOIIPOCaM.
GIIOKOM.




1.3 XapakTepuCTHKH BHJIOB

SKCHEPUMEHTOB
. ITpopaboTka
(TeopeTrueckuii MOJIXO/I,
TEOPETHIECKOTO
MaTeMaTHYecKoe
. (JIEeKIIOHHOT0)
CHMYJHMPOBaHUE  YCIOBHH MaTepHATa
SKCIEPUMEHTa, (PU3NYeCKui s peHI/Ie.
9KCIIEPUMEHT), YCIIOBUS v
JIOTIOJTHUTEIILHOTO
10-7100us (uznueckoro MaTePHaa
00BbEKTa W MaTepHaATbHOMN po I;GOTK.a Texkymuit KOHTPOIB
xonuu. Bpibop Hauboiee MefO,II[)I/I‘IeCKI/IX YCIIEBAEMOCTH. OIK-4.1
3¢ peKTUB-HOU CXEMBI 0,5 05 [119 . IIpoBenenue o
b ' ' ' YKa3aHHH K POBCA OIlK-4.2
JKCIIEPUMEHTA. mbaxtiaeckay | PACIETHBIX pabor ¢
CocraBienue I1aHa pSaH}ITI/I}IM npumenenuem [1K.
MPOBEACHHS SKCIIEPHMEHTOB ’
. COCTaBJICHHE
pa3-HbIX ypOBHEH COHCIIEKTa
(ombITHBIN, 7Ta0OPaTOPHBIH, ’
N IIOJITOTOBKA
MOJTYITPOMBIIIICHHBIH, OTBETOB 110
MIPOMBIIIICHHBIH,
KOHTPOJIbHBIM
U3rOTOBJICHUE BONDOCAM
OIIBITHO-TIPOMBIIIIEHHOM p ’
apTUH)
ITpopaboTka
TEOPETHIECKOTO
(JIEKIIMOHHOTO)
Marepuana.
1.4 BeeneHue B METOAUKY s 'IJ)CHI/IC
TUTAaHAPOBAHHS M
JIOTIOJTHUTENIEHOTO
JKCIIEPIMEHTA (oOmme MATeDHALA
HOHSTUS, IPUHIUIIEI). Bunsl oo I;GOTK;’i Texymmuii KOHTPOJIb
napaMeTpoB  ONTHMH3ALHUH, Mefozll)nqecmx yCIIeBaeMOCTH. OTIK-4.1
000011IeHHBIH napamerp 0,5 05 119 casaHmil K IIposenenue OITK 4' 2‘
ONTUMH3ALINH, GbyHKIUSA nyaKanecmM pacueTHbIX paboT ¢ '
JKEJIATEIbHOCTH. Bri6op pBaH}ITI/I}IM npumenenueM I1K.
THIa MaTeMaTHYEeCKOH ’
. . COCTaBJICHHE KOH-
MOJIMHOMHUAIBHOW WJIM UHOH
MoeH CIIEKTa,
: MOATOTOBKA
OTBETOB 110
KOHTPOJIbHBIM
BOIIPOCAM.
. N [IpopaboTka
15 Tlonuelidi u ApOOHBII pop
. TEOPETUYECKOTO
(haKTOpHBIA  KCIIEPUMEHT.
(JTeKIMOHHOTO)
IpaBuna MIOCTPOSHHUS vaTeDHANa
IUIAHOB — JPOOHBIX PEILTHK. s peHI/Ie'
Pucku mpu HMCHONBE30BaHUH v
JIOTIOJTHUTEIb-
IJIaHOB c JpOOHBIMU
HOTO Marepuana. .
peluMKaMd — BIMSHUE Ha TMpopaGorka Tekymwmii KOHTPOITb
TOYHOCTh TPOTHO3UPOBAHHUS MCfOZI[)l/I'{CCKI/IX YCIIEBaEMOCTH. OTIK-4.1
(yHKIMU  OTKIHMKA. THIIBI 0,5 05 119 CasAni K TIposenenue OI1K 4' 2‘
IUIAHOB  JKCIEpUMEHTa — l'[yaKTI/I‘{CCKI/IM pacueTHbIX pabor ¢ '
IBY- W Tpex (HakTopHbIE p3aH$ITI/I$[M npumeHenueM [1K.
mwiansl Tuma N = mn (N — ’
COCTaBJICHHE
HEOOXOMUMOE  KOJIHYECTBO COHCIEKTa
ONBITOB, M — KOJUYECTBO >
i’ MIOArOTOBKA
ypOBHEH BapbUPOBAHUS OTBETOB IO
CIlydaliHbIX (haKTOpoOB, N
KOHTPOJIbHBIM

KOJINYECTBO (haKTOPOB).

BOIIpoCaM.




[TpopaboTka

1.6 Koaddurent
TEOPETUYECKOrO
KOHKOP/IAIIUU
(JIEKIIHOHHOTO)
(ko3¢ dunmeHT  cornacus)
. MaTepHaa.
IpU  SKCHEPTHOH  OlLIeHKe
Nzydenne
BiusHUS  (AKTOPOB  Ha
JIOTIOJTHUTEIBHOTO
(byHKIMIO OTKJIUKA
Marepuana. .
(mapaMeTp  ONTHUMM3AINH). Ipopaborka Texkymuit KOHTPOIB
OcHOBHbIE CBOMCTBA pop YCIIEBaEMOCTH.
MaTpUIBl  MaTeMaTHYECKH 0,5 05 |11,9| Merommucciux [IpoBenenne OIK-4.1,
p ' ' ' yKa3aHU# K P OIIK-4.2
IUIAHUPYEMOTO pacueTHbIX pabor ¢
MPAKTHIECKIM
JKCIIEPUMEHTA npumenenueM [1K.
3aHSITHUSIM,
(OpPTOrOHANBHOCTH,
COCTaBJICHHE
POTOTa0EIBHOCTS,
KOHCIIEKTa,
CUMMETPUYHOCTb,
IIOJITOTOBKA
HOPMHPOBKA
N OTBETOB I10
9KCIEPUMEHTAIILHOM
KOHTPOJIbHBIM
MAaTpHIIBI).
BOIIPOCaM.
IMpopaboTka
TEOPETUIECKOr0
(JteKMOHHOTO)
Marepuaia.
1.7 Meroauka  pacuera P
Nzydenne
K03 GUIIUEHTOB
JIOTIOJTHUTEIBHOTO
OMITUPUYECKOTO YPABHEHHS
[0 JAHHBIM IPOBEIACHHOIO MATCpHAIa. Tekymuii KOHTPOJIb
TUTAaHAPYEMOTO b [Tpopabora ZHeBaeMOCTI:/I
Py METOAUYECKUX b ' OIIK-4.1,
9KCIIEPUMEHTA. CBsI3b 0,5 05 [119 N ITposenenue
YKa3aHUH K OIIK-4.2
s dekra (hakropa c pacueTHsIX paboT ¢
MPAKTHIECKIM
k03¢ punmenTamu npumenenuem I1K.
3aHATUAM,
YpaBHEHHUSI. Kpurepun
COCTaBJICHHE
ONTUMAJIbHOCTH TIaHOB
KOHCIIEKTa,
JKCIIEPUMEHTA.
IIOJTOTOBKA
OTBETOB I10
KOHTPOJIBHBIM
BOIIPOCAM.
IMpopaboTka
TEOPETHIECKOTO
(JIexMOHHOTO)
Marepuana.
1.8 Beeznenue B pelieHue o Nzyuenue
TIOUCKY ONITHMAITEHOTO JIOTIOJTHUTEIIEHOTO
AKCTPEMAJIBHOTO  3HAYCHUS Marepuaa. .
Texymuit KOHTpOJIb
napaMeTpa ONTHMH3aIHd B IpopaboTka
yCIIeBaeMOCTH.
obnactu OTpeaeNeHUs METOIMYECKUX OIIK-4.1,
0,5 05 119 . IIposenenue
(dhyHKIUU JIBYX u YKa3aHH K OIlK-4.2
pacdeTHbIX paboT ¢
MHOTO(aKTOPHBIX NIPAKTUYECKUM
o npumenenueM I1K.
ypaBHEHHH (METOX KPYTOTO 3aHATHUSM,
BOCXOX/ICHHSI COCTaBJICHHE
Bokca-Yuiicona u ap.). KOHCIIEKTa,
MOJArOTOBKA
OTBETOB I10
KOHTPOJIbBHBIM
BOIIPOCaM
HWroro no pazneny 4 4 95,4
Uroro 3a cemectp 4 4 95,4 3a4éT
Hroro no aucrumianne 4 4 95,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenomaBaHus — AUCHUIUIMHBL  «[[naHMpoBaHHME  SKCIIEpUMEHTa)»
MIPUMEHSIOTCS TPAAUIIMOHHASA U MO1YJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexumu POXOAT KaK B TPATUIIMOHHOW (hopMe, TaK B B PopMe JICKIUI-KOHCYIbTaIluMH,
IJ€ TEOPETHUUECKUN MaTepHall 3apaHee BbIAAETCA CTYAEHTaM Il CAMOCTOSTEIIBHOTO U3YYEHUs,
JUIL  TIOJTOTOBKH BOIIPOCOB JICKTOPY, TaKUM 00pa3oM, JIEKIMS TMPOXOJUT IO THITY
BOIIPOCBHI-OTBETHI-IUCKYCCHs. JIEKIMM YHUTAIOTCI C HCHOJIB30BAHUEM MYJIBTUMEIUNHOIO
000py1I0BaHUs, TPE3ECHTAIMOHHBIX MAaTEPHAIIOB.

JleKMOHHBIA MaTepHuan 3aKpEIUIsieTCsl B XOAE IMPAKTUYECKUX 3aHITUH, HA KOTOPBIX
BBINIOJIHAIOTCS TPYNIIOBbIE WM WHAWBUIyaJIbHbIE 3aJaHusd 1O mnpokjaeHHor Teme. [lpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHI HCIOJIB3YETCS METOJ KOHTEKCTHOTO OOy4YeHUSs, KOTOPBIi
MO3BOJISIET YCBOMTh MaTepuall MyTEM BBISBICHUS CBSI3€M MEXAY KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipy BBINOJIHEHUN MPAKTUYECKUX 3AHATHUNA HCIOJIB3YETCS TEXHOJIOTUS KOJUIEKTUBHOTO
B3aUMOJICUCTBUS. 3aHATUS MPOBOIATCSA B BUIE OOCYXKICHUS MOJYYEHHOTO 3aJaHusl, IPU STOM
CTYIEHTBl pabOTaIOT COBMECTHO C TOCIEAYIOIIUM TPYIIOBBIM aHAIM30M MOTYyYEHHBIX
pe3yJIbTaTOB.

B yuebGHOM mpoliecce UCIONB3YIOTCA aKTUBHBIE U MHTEPAKTUBHBIE (JOPMBI TPOBEICHUS
3aHATUN (KOMIIBIOTEPHBIE CHUMYIISINH, pa300p KOHKPETHBIX CHUTyallMil) B COYETAHUU C
BHEAYJIUTOPHON paboToiil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0ydJarouuxcsi.

CaMmocTtosTenbHass paboTa CTYIEHTOB CTHUMYJIHPYET CTYACHTOB K WHAMBHIYalbHOM
popabOTKe TEM B MPOIIECCe HAMMUCAHUS PePepaToB, BHIMOIHEHUS UHIMBUIYAIbHBIX 3aIaHUM, B
MpoIIecce MOATOTOBKU K KOHTPOJIBHBIM pab0TaM M UTOTOBOM aTTECTAIIUH.

6 YueOHO-MeTOIMYeCKOE 0OOecredeHue CaMOCTOSITeIbHON padoThl 00y4aroIuXCsl
[IpencraneHo B mpuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs IPOMEKYTOYHOM aTTecCTAMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHOoBHas IUTEpPATYpA:

1. JlykesroB, C. M. OCHOBBI HHXXCHEPHOTO SKCIEepUMeHTa: YueOHoe mnocodue /
JlykesHoB C.U., [Tanor A.H., Bacunwes A.E. - Mocksa W1 PUOP, HUL] UH®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 (nata oopamienus: 15.02.2024).

2. CprukoB, A.b. IlnanupoBanue skcriepuMeHaT: yueoHoe nocodue/A.b. Cerukos, A.A.
Omab6aes, E.H. [llupsieBa, M.A. lllekmmeeB. — Marautoropck: M3n-Bo MarHuToropck. roc. TeXH.
yHa-Ta uM. [.11. Hocosa, 2023. 70 c.

0) lonoJiHMTE ILHASA JIUTEpaTypa:


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

1. Anmnep, IO.I1. Merononorus U npakTHKa IJIaHUPOBAHUS SKclepuMmeHTa B Poccun .
monorpadus / FO.I1. Annep, FO.B. I'panosckuii. — Mocksa : MUCHUC, 2016. — 182 ¢c. — ISBN
978-5-87623-990-7. — Tekcr : anekTpoHHbIi // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAST CUCTEMA. —
URL.: https://e.lanbook.com/book/93686 (mara obpamenus: 15.02.2024). — Pexum gocryma:
JUISL aBTOPU3. MOJIb30BATEIICH.

2. Menbpanuenko, A.C. MaTtemaruueckas CTaTUCTHKa W aHalIM3 JAaHHBIX . ydeOHOE

mocobue / A.C. Menpunuenko. — Mocksa . MHCHUC, 2018. — 45 c¢. — ISBN
978-5-906953-62-9. — Tekcr : anekTpoHHbIi // JIaHb : 2IIEKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/108035 (nata obpamenus: 15.02.2024). — Pexxum gocrymna:
JUTSL aBTOPU3. TTOJIb30BATEIICH.
3. Cremanos, IL.E. IlmanupoBanue »sKkcnepuMmeHTta : ydeOHo-MeTogmueckoe mnocobue/ILE.
CrenanoB. — MockBa : MUCUC, 2017. — 22 c¢. — Tekcr : asnekrponnsiii // Jlanp :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/108113 — Pexum
JOCTYTIA: JUISI aBTOPU3. TOJIb30BaTEIEH.



https://e.lanbook.com/book/93686
https://e.lanbook.com/book/108035
https://e.lanbook.com/book/108113

B) MeToanyeckue yKazaHus:

1. CrarucTuyeckue MeToIbl 00paObOTKH M aHAIHM3a YHCIOBOW MHPOPMAIUU, KOHTPOJISI U
ynpBbUIeHUs KadecTBoMm npokata/M.U. Pymsanes, C.A. JleBannosckuii, H.A. Pyuunckas, K.E.
Uepkacos, A.B. JlorunoB. — Yae6HOe mocodue. — Marautoropck: M3a-B0 MarHuToropck. roc.
texH. yH-Ta uM. .. Hocoga, 2014. 257 c.

2. MomoukoBa O.C. BapuaHTbl 3amaHuWii MO aHAIW3y YUCIOBOH WHGOpPMAIUU s
OakanaBpoB. — MeTtoauueckue ykazaHusi. - Marauroropck: M3a-Bo MarHuToropck. roc. Te€XH.
yu-ta um. I'.1. Hocosa, 2017. 15 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haunmenosanue [10 Ne norosopa CpoKk JIeHCTBHYSI JIUIICH3UH
MS Office 2007 |, 135 o1 17.09.2007 GeccpodHo
Professional
STATISTICA B.6 K-139-08 ot 22.12.2008 OECCPOUHO
DIIEKTPOHHBIE
iakaTel o kypey  (K-227-12 ot 11.09.2012 06eccpouHo
"MarepuanoBeneaue"

Adobe Reader CBOOOJTHO 0eccpoUHO
IpodeccuonanbHbie 6a3b1 JTAHHBIX H HHGOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

HaszBanue kypca Cchlka

HanmoHnaneHas WH(POPMAIMOHHO-aHAIUTHYECKAS

cucrema — Poccuiickmii wmumexkc Hayunoro|URL: https://elibrary.ru/project risc.asp

nutupoBanus (PHIL)

IMouckoBas cuctema Axamemus Google (Google URL: https://scholar.qoogle.ru/

Scholar)

OenepallbHOE  TOCYAApCTBEHHOE  OIOIKETHOE

yUpeKIACHNE «DenepanbHbIit urcturyt|URL: http://www1.fips.ru/

IPOMBINIIICHHON COOCTBEHHOCTH
DOnekTpoHHbIe pecypchl O6ubmnoreku MITY wum.
I'.1. HocoBa
Poccuiickass ~ T'ocymapcTBeHHass ~ OuOimoreka.
Katanoru

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

https://host.megaprolib.net/MP0109/\Web

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

MaTCpI/IaJ'IBHO-TeXHI/I‘-ICCKOe obecrneucHUe JUCITUIIIIMHBI BKIIFOYACT:


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

MaTepI/Ia.HBHO-TeXHI/I‘IeCKOC obecrneucHue JUCHUIIIIMHBI BKJIIFOYACT:

1. AynuTopust 1Jis IEKIMOHHBIX U PAKTUYECKUX 3aHATHH - MylIbTUMEAUHBIE CPEICTBA
XpaHEeHHs, TepeJadyd W MPeJCTaBICHUS HH(OpMAIMH, MOJCIH KPUCTAUIMYECKHX PEIIETOK,
TUIAKaThI

2. Aymutopus Ui TPYNIOBBIX ¥ WHAWBUAYAIbHBIX  KOHCYJIBTAIlWH,
CrennanusupoBanHas MeOenb. [lepconanbHbie KoMmbioTephl ¢ makerom MS Office, Beixoaom B

WHTEepHEeT M C JAOCTYNOM B DJIEKTPOHHYIO HH(MOPMAIIMOHHO-00pa30BaTEIbHYIO Cpely
YHHUBEPCHUTETA TEKYIIETO KOHTPOJIS K IPOMEXYTOYHON aTTeCTAIH

3. Ayautopuum Ans  CaMOCTOSITENBbHOW paloThl: KoMmbloTepHble IlepconanbHble
KoMITb0TephI ¢ maketomM MS Office, BbixooM B IHTEpHET U € TOCTYIIOM B KJIACChl; YATATBHBIC
3aJ16l OMOIMOTEKH HIIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIbHYIO CpEely YHUBEPCUTETA.

4. Tlomenienne i XpaHeHus W npoduiaktndeckoro Crienuanu3upoBaHHAs MeOelb.
CraHOYHBII mapk 00OpYIOBaHHMS M MHCTPYMEHTBI JJisi OOCIY)KMBaHUS U PEMOHTa Y4eOHOTO
00opynoBaHus. TPOOHUIAKTHIECKOTO OOCIY)KHMBAaHUSA M PEMOHTa y4eOHOTO OO0OpYyIOBaHMS.
[Tomemenue i XpaHeHHs yueOHOTo 000py10BaHUS.



6 YyeOHo-MeTOoANIECKOE
00y4arIuXxcs

ob0ecneuenmne

CaMOCTOAITEJILHOM

IMPMJIOXEHMUE 1

padoThbI

Ouenounble cpedcmea O0iisl NPoBeOeHUs. MeKVUue20 KOHMPOAs 6 8uoe  ayoumopHou

KoHmpoavuou pabomul (AKP)

Ilepeuenv mem 0151 NOO2OMOBKU K CEMUHAPCKUM 3AHAMUSIM.
HcxonHble naHHBIC AJIs8 MPOBEICHUS NPAKTHUECKUX 3aHSATUN TIPEICTaBICHBI B 16
BapHaHTax CIy4alHbIX BEIOOPOK (00beM BBIOOPKH — N = 59), 07MH U3 KOTOPBIX MPUBEICHA HIKE.

% C % Cr %Mn Ni Ti HRC Ku ¢
2,49 15,21 5,75 2,87 1,52 61,04 5,01 16,58
2,15 17,83 4,58 2,4 1,16 62,17 7,76 9,22
2,01 17,15 3,26 2,98 1,24 | 61,49 6,06 17,97
2,62 19,33 5,46 2,6 1,18 60,08 11 5
2,54 15,57 3,34 1,85 1,39 62,65 8,5 16,17
2,11 16,55 5,78 1,76 1 59,34 10,42 4,66

3 16,99 5,59 2,9 1,66 60 11,96 5,9
2,99 20,92 4,9 1,02 1,93 59,32 6,35 10,71
2,82 17,85 3,46 2,97 1,06 61,95 5,13 10,15
2,06 19,69 4,52 1,87 1,69 60,51 8,47 8,38
2,56 17,95 4,02 1,47 1,43 62,01 6,46 5,26
2,67 16,49 5,78 1,95 1,96 61,68 11,19 7,29
2,09 18,27 5,88 2,34 1,69 62,68 10,8 17,5
2,64 17,52 3,11 1,13 1,96 59,4 6,56 4,99
2,95 16,23 3,48 1,61 1,09 62,48 6,79 5,04
2,62 15,15 4,82 1,39 1,15 59,62 6,04 6,84
2,55 16,53 3,19 1,08 1,24 | 59,99 5,23 2,06
2,04 18 5,16 2,13 1,49 62 10,66 2,46
2,17 19,45 3,46 1,04 1,43 59,92 5,96 12,79
2,97 17,4 3,42 1,88 1,29 60,73 9,94 10,58
2,65 19,8 51 1,56 1,77 62,36 5,22 11,2

2,2 15,84 5,66 2,17 194 | 61,97 9,63 9,45
2,39 18,17 4,03 2,03 1,2 62,4 9,84 13,73
2,53 17,61 3,1 2,77 1,97 62,16 8,67 13,62
2,06 17,45 5,56 1,09 1,82 61,26 551 10,6
2,16 15,93 55 1,22 1,43 62,73 11,34 16,51
2,96 20,44 5,82 2,58 1,03 60,91 9,57 4,07
2,75 19,64 4,54 2,76 1,86 62,55 9,22 7,25
2,7 19,55 5,13 1,15 1,93 62,06 10,19 13,86
2,72 20,36 3,26 1,63 15 59,98 10,16 17,61
2,54 19,63 4,03 2,61 1,01 62,49 7,2 11,12
2,67 15,9 5,08 2,44 1,43 59,56 9,21 10,51
2,85 20,82 3,21 2,92 1,93 61,28 8,15 2,35
2,28 19,5 5,39 2,29 1,38 60,25 7,9 7,79
2,73 17,63 5,03 1,31 1,56 60,38 10 14,66
2,73 16,78 3,05 1,13 1,38 62,92 7,02 5,39
2,77 16,23 5,87 1,22 1,88 59,66 11,33 3,18




2,11 | 1911 5,28 2,52 1,37 | 60,23 6,79 9,08

2,87 18,35 5,92 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 3,53 1 1] 59,39 7,37 | 10,42

2,56 | 15,85 3,87 1,36 13| 59,55 | 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

226 | 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

206 | 1572 5,72 1,09 19| 6242 6,82 | 12,56

2,71 19,44 4,91 1,6 105| 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 | 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 | 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 1,84 152 | 60,07 5,93 4,41

2,71 | 18,82 4,15 2,89 146 | 62,62| 10,68| 13,85

AKP 1. [Tpaktruyeckas nepsuyHas 00paboTKa BEIOOPKHU CIIydailHON BETUUHHBI

Bpluncnute C OpUMEHEHHEM porpamMMHOro mpoaykta Exel  cratuctmueckue
XapakTEepUCTUKN (MHHHMAaJIbHbIE, MaKCUMallbHble, pa3MaxX 3HAu€HUH, CpeiHHEe 3HAYCHMS,
CPEIHEKBAIPaTUIECKOE OTKJIIOHCHHE-CTaHJAapTHOE OTKIIOHEHWe, KoddduumeHnt Bapuanmw,
Me/lMaHa, MOJia) pacueTHOM BBIOOPKU. TO €cTh BBIYMCIUTD MO HE3aBUCUMBIM (X) U 3aBUCUMBIM
(Yi) ciiyyaifHbIM BeTHUYMHAM CIICTYIOIINE XapaKTePUCTUKH:

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

- MaKCUMaJIbHbIC 3HAUYEHUS CydalHbIX BeMUIHH - (Xi, Yi)max;

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

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

- CpEIHEKBaIpaTHYEeCKOE OTKIOHEHHE=CTaHJapTHOE OTKIOHeHHe Sy = [X (X —
Xep)?IN1P?; Syi = [Z (Yi — Yep)?In]®%;

- ko3 dunuent Bapuanun, % — Vyi =  (SxilXepi) 100 % 1 Vyi = (SyilY i) 100%;

- MeauaHa BeIOOpkH (Med) — cpelMHHOE 3HAYCHUE CIyYalHOW BEJIMYMHBI MEXKIY
MUHUMAaJIBHBIM 1 MakcuManbHbIM ee 3HaueHusMu — med (X, Yi) = [CXi, Yi)max - OKi, Yi)min)/2;
Me/raHa B OOJIBIIMCTBE CIIydaeB HE COBITAACT CO CPEIHUM 3HAYCHUEM BHIOOPKH;

- moza BeIOOpkH (Mod) — Hamboiee 94acTo BCTpedarolieecs 3HAYCHUE CITy4dailHOW
BEJIMUMHBI (ONPEEIIeTCsl aHAJIM30M CIIy4aifHON BBIOOPKH MJIU 110 TUCTOTPaMMe).

[TocTpouTh THCTOrpaMMBl CIy4YalHBIX BeIHYMH (Tpaduueckoe pacrpeneneHue
CITy4aifHOW BEIMYHMHBI) M CPABHUTH MX C TEOPETHUESCKIMHU PACTIPEICTICHHISIMH.

Jns koHKpeTHOH ciydaiiHoW BenuuuHBl (X, Yj) ee pacmpeieieHHe B BbIOOpPKe
OTIpeNeNsIeTCs] MOCTPOSHHUEM THUCTOTPAaMMBI. AJITOPUTM 3TOTO TOCTPOCHHS 3aKII0YaeTcs B
CJICAYIOIIEM:

- Ha OCH OpJMHAT OTKJaJbIBaeTCs 4actora (Nj) WM 4dactocTh (Ni/N) — KOIUYECTBO
3HaYeHUH CIy4yailHOW BEJTMYMHBI, MOMAJAIONINX B ONpEeNCHHbII NHTEepBall 3HaYeHU; Ha OCH
abIMCC OTKJIAIBIBACTCS HECKOIBKO MHTEPBAIOB BHYTPH pa3Maxa CIyJaiHOW BETMYWHBI, YHACIIO



ATHX WHTEPBAJIOB OIPEACTISETCS CTATUCTUYECKH, B OOJIBIIUHCTBE CIIy4aeB 3TO YUCIIO COCTABISET
10 uaTEpBAIOB;
- TIPH 3TOM TPOBEPOYHBIMU KPUTECPUSMU MPABUIBHOCTU IMOCTPOSHUSI THCTOTPAMMBI

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

AKP 2. KoppensiiMoHHbIH aHaIu3 BEIOOPKH

Pacuurath npu momoriy nporpammoro npoaykra Exel (Haxxats Ha ki1aBuiry fy, BEIOpaTh B
MO3UIUN «CTATHCTUKA» (YHKIMIO «KOppEen», YKa3aTh KOOPIWHATHI COOTBETCTBYIONIMX Tap
CIIy4aifHbIX BEJIHMYHWH, MOJYYUTh 3HAUEHHUS MAPHBIX KOA()(DUIMEHTOB KOPPENSIHMH) MOMapHbIE
KOA((HUITMEHTHI KOPPEISIIIAA MKy HE3aBUCMBIMH CITyYalHBIMUA BETTUIUHAMU — [y xi+1 ¥ MEKIY
3aBUCUMBIMU (Yj) U He3aBUCUMBIMH (X;) IEPEMEHHBIMU -lyjyi; OMPEACIUTh UX 3HAYUMOCTb
MyTeM CPaBHEHHSI C TAOIMIHBIMU, KPUTHUECKUMU 3HAYCHHUSIME KOd(h(pHUIIMEHTa KOPPEIISAIIHY.

Huxe npencraBnena tabiuia ¢ KpUTHYECKUMH 3HaAUCHAMU KO3 PUIINEHTA KOPPENSIINY B
3aBHCHMOCTH OT 00beMa BBIOOPKH (N) U ypOBHS 3HAYMMOCTH (0); o0 = 1 — P, rie P — BEPOSTHOCTD
COOBITHS.

Kputnueckue 3Hadenus ko3 duimenra koppensuu

Ob6beMm 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 3anosens! pOpMYIIBI T pacyeTa MonapHoro KodpGUIHEHTa KOPPEAINN:
- I i1 = 2(Xi — Xicp) ( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX i+1

lyixi = Z(Xi - Xicp)( Yi— ch)YiXi/ nSXiSyi.




3HaYMMOCTh ~ KO3(ppuIMEeHTa MapHOH  KOPpENALMU  ONpEeAessieTCs  CpaBHEHHUEM
(dakTHYeCKOro 3Ha4YeHHS Kod(pUIMEeHTa KOppensuu ¢ TaOJWYHOM 3HAYCHHEM: €CJTH
(akTHueckoe 3HaYeHHE OOJbIIEe TAOIMYHOTO, TO CYIIECTBYET MEXKIY HEU3BECTHBIMU 3HAUYMMAs
CTaTHCTUYECKAs CBSI3b, B IPOTUBHOM CIIy4ae TaKOBasl CBSI3b OTCYTCTBYET.

AKP 3. Orceurs He3HaunMble (akTOp aHaIM3Upyemoil BbIOOpkH. OnpenenuTsb
CTAaTHUCTUYECKU 3HAYMMBbIE CBSI3M MEXAY 3aBHCHMBIMHU M HE3aBUCHUMBIMU IIEPEMEHHBIMU U BUJA
PErpecCUOHHOM 3aBUCUMOCTH, a TAK)KE MEX/1Y HE3aBUCUMBIMHU IIEPEMEHHBIMU.

B nepByto ouepenb cTpOUTCS KOPPEISAIHMOHHAS MaTpULla — CHMMETPUYHAsT OTHOCUTEIBHO
qUaroHanu (aHaJOrMYHO TaOJMIE CIOPTHUBHOIO COPEBHOBATEIBHOIO KOMAHAHOTO WU
JMYHOCTHOT'O YeMITMOHATa) — 00pasel] MPUBOJIUTCS HIDKE.

X1 X5 X3 Xa Xs Y1 Y>, Y3 \#

X1 1 Ix1,x2 I'x1,x3 I'x1 x4 I'x1,x5 ly1x1 Yaxt ly3xi lyaxi
X 1 I'ox3 I'x2 x4 I'x2,x5 ly1.x2 ly2.x2 lya.x2 lyax2
X3 1 I'x3,x4 'x3,x5 ly1x3 ly2.x3 ly3x3 lyax3
X4 1 x4 x5 ly1.x4 ly2.x4 Y3 xa lya xa
Xs 1 ly1x5 ly2.x5 Yaxs 'Yaxs
Y1 1 ly1,y2 fyLy3 Fy1,y4
Y2 1 Y2y3 ly2,v4
Y3 1 ly3,ya
Yy 1

3arem 3HaueHHS KOAPPHUIIMETOB NAPHBIX KOPPEIALUN OTMEYAIOTCS 3HAKOM (+), €CITH 3TOT
KO3 PHUITUEHT KOPPEISAIMN CTATUCTUYECKH 3a4MM, ¥ 3HAKOM (-), €CITU KOA(PPUIIUESHT KOPPEAIIUn
He3HauuM. J[J11 oTcerBaHUsl HE3aBUCUMBIX MEpEeMEHHBIX (X-0B) MPOBOAUTCS (OAMH U3 METO/IOB)
cleayolas Mmpoieaypa: U3 olel KOppelsiuOHOW MaTpHIIbl BBIAETSETCS y4acToK ¢ X U B
sTYCHKAX MPOCTABJISIETCSI COOTBETCTBEHHO (+) wiIH (-).

X1 Xz X3 X4 X5 Komn-Bo

3HAYMMBIX
KOppeIsLMi

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

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xy |+ - + 1 + 3

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

Takum 006pazom, mocse AByX UTTepanuii octanuck 3 X-a - X1, X3, u Xs.

Jli1a BbIOOpa 3HAUMMBIX 3aBUCUMOCTEN (M0 KO3(DPUIMEHTY KOPPEISALUKN) MEXIY Y-MU U
X-MH, YTOOBI NOCTPOUTH PErPECCHOHHBIE YPAaBHEHHs CBSI3M, HEOOXOIUMO IMpPOAHATU3UPOBAThH
€l11e OJIHY YacCTh KOPPEJIAIIMOHHOW MaTPUIIbL:

Y, Y5 Y3 \'# 3HauYNMBbIEe
Koppersanuu X
C Yi

X1 fyixalt | Tyasal- | haxalt | Tyaxal- XicYiuYs

X2 rxl,x2/ - rxl,x2/ - rxl,x2/ - rxl,x2/ - X, — HeT
KOppeIAIuii ¢

Yi

X3 axal- | haxal- | baxsl- | axsl/+ Xs3cYa

X4 Maxalt | Faxalt | Baxalt | Taxal- | Xac Yy, Yo, Y3

Xs Neaxs- | axsl= | Mxaxsl= | Txaxs/+ Xsc Yy

3Ha4. kKoppel. Y; Yic | YocXs!| Ysc Ysc
C Xi Xl, X4 le X4 X3, X5

Ha ocHoBanuu 3Ha4nMbIX KOA(QGUIUEHTOB KOPPEIALUU MEXKAY YU X ONpeensieTcs, 4To
HE00XO0/IMMO TOIYYUTh PETPECCUOHHBIE YPAaBHEHUS CIEIYIOUIMX BHJIOB M C YUETOM OTCEUBAHUS
X-0B:



Y1= ap+ arXy+ asXy;
Yo=ag+ a4X4;

Y3 =ap+ ar Xy + asXy;
Y4 =ap+ azX3+ asXs;

AKP 4. [Tpu nomony NpuMEeHEHHS perPECCHOHHOT0 aHaIN3a PaCCUUTATh KO3 (HUIIMEHTHI
PErPECCUOHHOTO YPaBHEHMUSL.

B AKP 3 ompeneneHbl BUIBI PETrPeCCHOHBIX 3aBHCHUMOCTEH, KOTOpPBhIE HEOOXOIMMO
NOJIyYUTh JJIsl OLIEHMBAHHUS, IIPOTHO3Aa W YIPaBJIEHUS TEXHOJIOIMYECKMMHU Ipoueccamu. [l
pacueta Ko3(G(UIMEHTOB YypaBHEHUH &g, @j MPUMEHSETCS pPAacUeTHBIH METOJI HAMMEHbBIIUX
kBagpatoB (MHK) c wucmonb3oBaHueM HCXOJHOM BbIOOpKM ciydailHbix BennunH. MHK
IpelroyiaraeT MOMCK AKCTPEMalabHOro (MUHUMAIBHOTO) 3HAUYeHHUS (YHKUIHMOHAA CYMMBI
Pa3HOCTH B KBaJpare MEeXAy (PaKTUYECKHMMHU U PACUETHBIMH 3aU€HUSIMUA (DYHKIIMU OTKITMKA!

F = 2(Ygaer — ypacq_)2 — min (0). B ypaBHEHHE TOACTABIIAIOTCS MOCTPOYHO (HaKTHUECKUE
3HAYEHUA Ypacr- U Ypacu. B BUJE ypaBHEHHMs, nomydyeHHOro B AKP 3. Jns pemeHust ykazaHHOIO
¢dbyHKIIMOHATa HEOOXOUMO MOIYYUTh CUCTEMY YPaBHEHUN B YACTHBIX MPOU3BOJIHBIX U KaXKI0E U3
yYpaBHEHHI NpPUPABHATH K HymO. Takum o0pa3oM, ImosydaTcss 3HA4eHHsS CBOOOTHOTO YJICHA
ypaBHEHUSA &g M KOA(G( UIIMEHTH MPU HE3aBUCHMBIX NMEPEMEHHBIX 8 = ay. s omepaTuBHOTO
pemennss MHK npumensiercs nporpammuoe odecnieuenue Exel (fy — nuneiin). B noanporpamme
«JIMHEIH» YKa3bIBAIOTCS KOOPAMHATHI Y U X;j, 3aTeM Habuparotcs nozuuuu « ICTUHA» u 3atem
Shift+Ctrl+Enter. B npenBapuTeibHO BbIACICHHOE T0JIE TPOTPAMMHO TOMEIIAOTCS PE3YJIbTaThI
pacdera — KO3 GUIIUEHTHI dg, &j = ayj (IepBas cTpoka), KOIPUIMEHT ACTCPMHUHALIH R (3-s
CTpoKa, 1-ii cronberr), kpurepuii Gumepa F (4-as crpoka, 1-biii cronberr).

AKP 5. IIpoBecT KOPPEKTUPOBKY TOYHOCTH YPaBHEHHS PErPECCHU B TEUCHUU BPEMEHHU.

Cornacuo TpeboBanusim OCT 14-34-90 «CraTucTHYECKHH TPUEMOYHBIH KOHTPOIb
KayecTBa METAJUIONPOIYKIUH MO KOPPEISAIMOHHOM CBSI3W MEXAy MHapaMeTpaMu» BO3MOXKHO
UCIIOJIb30BAaHUE  PErpecCHOHHBIX  3aBUCHMOCTEH  IapaMeTpoB  KadecTBa  (BpEMEHHOE
COTPOTHUBIICHUSI PA3PBIBY, OTHOCUTEILHOE CY>KEHUE U T.M.) OT (aKTOPOB (XMMHUYECKUN COCTaB
CTaJld, TEXHOJIOTMYECKWE MapaMeTpbl Ipolecca) JUisi MPOTHO3MPOBAHHSA CBOMCTB  0Oe3
OCYILECTBIICHUS pPa3pyLIAOIUX HCIbITaHUH. [[ng NnpoBepKM TOYHOCTH MOZETH HpU ITOM
HaOMpaeTcs KOHTPOJBHBIM MAacCHB JIAaHHBIX, COCTOSALIMX U3 PE3YJIbTaTOB pPa3pyIIAIOIINX
UCTIBITAHUN OJTHOM JecsATOM IU1aBOK/mapTHii Takoi mpoaykiuu. [Ipu Habope He MeHee 50 mIaBok
WIM OJUH pa3 B KBapTaJl NPOBOJUTCS NPOBEpPKAa TOUYHOCTH NPUMEHSEMONW MaTeMaTH4eCKOn
perpeccun. MeTouKa MpOBEpKH 3aKirodaeTcs B ciedyronieM. Habupaercs mMaccuB pa3sHOCTEH
MEXIy (paKTHYEeCKMMH JaHHBIMH KOHTPOJBHOH BBIOOPDKM W pACUCTHBIMH 3HAYEHHUSMH TI0
PErPECCUOHHOMY  YPABHEHHUIO (Ypaxr. — Ypaca), PACUMTHIBAETCS CPEIHEE 3HAYCHHE OTHUX
OTKJIOHEHUII M CpaBHUBAETCS CO CTATUCTUYECKUM KpUTEpUEM (CTaHIApTHBIM OTKIOHEHUEM
napaMmeTpa KadecTBa - Syi). Ecnm cpenHee oTKIIOHEHHE MEHEE CTaTUCTHYECKOrO IMapaMeTpa, TO
ypaBHEHUE NPU3HAETCS a/IeKBaTHBIM pEalbHBIM YCIOBUSAM. B MpOTHBHOM cilydyae MpPOBOAMTCA
KOPPEKTUPOBKA ypaBHEHUs MyTeM HM3MEHEHHs 3HA4YCHHs ero CBOOOTHOTO WieHa: ags = dp -/+
2Z(Ygaxr. — Ypacu.)/N, TAE N — 00BEM KOHTPOIBHON BBIOOPKH, 3HAK -/+ ITOKA3BIBET, YTO, ECIIU CPEIHEE
OTKJIOHEHHUS Ayj UMEeT 3HaK +/- , TO KOPPEKTHPOBKA 3HAUCHHUS dg OyIIET COOTBETCTBEHHO -/+AYyj.

AKP 6. TTocTpouTh MaTpHILy HOJIHOTO (paKTOPHOTO SKCIepuMeHTa Tuma 2" —22u2®

B oOcCHOBaHMH CTENEHHOM 3aBUCHUMOCTH IPEACTABICHO KOJIHWYECTBO YPOBHEU
BapbUpoBaHus GakTopoB. MiMeeTcs n1Ba BapuaHTa ypoBHEH: 2 - MUHUMaJIbHOE U MaKCHMalIbHOE
3Ha4YeHUs U 3 — MUHUMaJIbHOE, MAKCUMAJIbHOE U CpeliHee 3HaueHus (axkTopoB. B mokasarene
CTENEHHON 3aBUCHMOCTH MPEJICTaBICHO KOJINYecTBO (akTopoB. IIpu cocraBieHHH MaTpHIIbI
IUIAHUPOBAHMS IKCIEPUMEHTAa HEOOXOIMMO YUYUTHIBATh YETHIPE CBOWCTBA CYIIECTBOBAHMS
ypoBHEH  (AaKTOPOB: CHMMETPUYHOCTb, OpPTOTOHAJIBHOCTb, PpPOTATa0EIbHOCTb, YCIOBHE
HOPMHUPOBKH.

Omnpenenuth K03 GUIMEHTHI ypaBHEHHS 110 U3BECTHOMY allTOpUTMY: &; = (XX;Y;)/n, &g
= Zyi/ n.



AKP 7. IloctpouTh BCe BO3MOXKHBIC BapUaHThl MAaTPULbI IPOOHOTO 3KCIIEPUMEHTA
tina 2>, 2°2, Onpenenuts K03 GULECHTH ypaBHEHHUS 110 U3BECTHOMY AIrOpUTMY: 3 = (EXiYi)/n,
dp = Zyi/ n.

AKP 8. Pacumrath k03pdunueHT KOHKOpAamuu (KodD(HUIIMEHT coriacus) NpH
OKCHEPTHON OLIEHKE BIMAHUSA (PAaKTOPOB Ha (DYHKIMIO OTKJIMKA (MapaMeTp ONTUMHU3AINH) IO
cnenyromen 3aBucumoctu: W = 128/[m2(n3-n)], riae S — cymma KBaJpaToB OTKJIOHEHUW OT
CPEIHEr0 3HAYEHUS OLEHKHU SKCIIEPTOB, M — YHCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Halith »sKcTpeMallbHOE 3HAau€HHE TMapaMeTpa ONTHUMH3alUd B 00JIacCTH
ompeneneHuss GyHKIUU JBYX M MHOTO(AKTOPHBIX YpaBHEHHH (METOA KPYTOTO BOCXOXICHUS
bokca-Yuiicona) ¢ npuMeHEHHEM UTTEPAllMOHHOIO IIOIIArOBOr0 METOAAa B HAIpPaBICHUU
rpaJveHTa.

Memoouueckue pexomenoayuu ONsi NOO2OMOBKU K CEMUHAPY -  NPAKMUYECKUM
3auAmMuAM

CemuHap - BHJI TPYIIOBBIX 3aHATHH 10 KaKOW-IMOO HaydYHOW, Y4eOHOW W Apyrou
npobjemMaTuke, akKTUBHOE OOCYXKJIEHHE yYaCTHHKAMHU 3apaHee MOJTrOTOBJICHHBIX COOOIICHHIA,
nokmanoB U T.1. C TeMaTUKOW CEMHHApOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJTOpUTM
MOJrO-TOBKM K CEMHHApy CIEeNYIOIIUi: BEIOpaB TeMy, CTYACHT COCTABIISICT CBOW IIaH-TpaduK
MOJI-TOTOBKH K ceMUHapy. J{is mpuoOpeTeHus MMpoKOro BUAEHUS NMPOOIEMbl CTYACHT CTapaeTcs
OCMBICTIUTH €€ B 0011eM 00beMe; MO3HAKOMUTBCS ¢ TEMOH 110 0a30BOMY y4eOHOMY OCOOHUIO HITH
JIPYroil OCHOBHOM PEKOMEHAYeMOW IMTEpaType; BBIIBUTH OCHOBHBIE HIEH, PACKPBIBAIOIINE
JAaHHYI0 Tpo0JIeMy; CBEPUTh WX OMNpPEIENICHUS CO CIPABOYHHKAMH, HSHIIMKIIOIIEIUCH;
MOJ-TOTOBUTH IUIAH-KOHCIIEKT PACKPBITUS JAaHHOW MPOOJEMBbI; BBIABUTH HESICHBIE BOIPOCH U
10J10-0paTh JOTOJHUTEIBHYIO JTUTEPATYPY ISl KX OCBEUICHHUS; COCTAaBUTh TE3UCHI BBICTYILIICHHS
Ha OTJEJIbHBIX JIUCTAX JJISl MOCIEAYIOUIEr0o BHECEHHS JTOMOMHEHUN U MOArOTOBUTH JOKJIAJ WU
pe-dbepar s cooOmmieHHss Ha CEMHHApe; NPOAHAIM3HPOBATH COOpPAHHBIM MaTepuan IS
JOTIOTHU-TENbHON HH(OPMAILINK IO TEMaM CEMUHApPa; TOTOBSCH K BHICTYIUICHUIO Ha CEMHHApE, IO
BO3MOXXHOCTH IIPOKOHCYJIbTUPOBATbCA C IPENOAABATENEM; OTHOCUTBCA K COOpaHHOMY
MaTepuaiy, Kak K HCTOYHHUKY OYIyIIUX UCCIIeI0OBAaHUM.

CemuHapCcKue 3aHATHS PACHIMPSIOT M 3aKPEIUIIOT 3HAHUS, 3aJ0KEHHBIE B TEOPHH
npeamera. Ha HHMX BBIHOCATCS BOIPOCH, OCOOEHHO HEOOXOMUMBIE M MPAKTUKH, WIH
pOo0-JIEMHBIE BOIPOCHI, KOTOPbIE BO3MOXKHO PEIIUTh TOJBKO B IPOIECCE COTPYAHHYECTBA.
Cpenu 00si3aTeNbHBIX TPeOOBAaHUI K CEMHHApY - IMpEIBAapUTEIbHOE O3HAKOMIIEHHE C TEMOH,
BOIPOCaMH U JIUTEPATYpO MO TaHHOW TeMeE.

CoBpeMeHHas IpaKTUKa MpeagaraeT MIMPOKUHA KpyT THIIOB CeMUHApCKUX 3aHATHi. Cpenu
HUX 0C000€ MECTO 3aHMMAeT CEMUHAp-IUCKYCCHS, TJI€ B JMAJIOre XOPOLIO YCBAaMBaeTCsl HOBAs
uH(pOopMaIIvs, BUTHBI YOSKACHUS CTYACHTA; 00CYXKIAI0TCS MPOTUBOPEUNS (SBHBIE U CKPBITHIC) U
HEJIOCTaTKU; sl 00CyKAeHUs1 OepyTcss KOHKPETHBIE aKTyalbHBIE BOMPOCHL, C KOTOPBIMH CTY-
JICHTbl TpPEJBAPUTEIBHO O3HAKOMJIEHBI. Takke B CEMHUHAp BKJIIOYAIOTCS BOMPOCHI  JUIS
WH-TEJUICKTYaIbHOW Pa3MHHKH (MHOTAA A3TO IUCKYCCHOHHAs CTaThs, MO KOTOPOW CTaBATCS
po0-JIeMHBIE BOIMPOCHI); AUCKYCCHS MOXKET pa3BepThIBATHCS 3a0UHO KaK KPYroBOW CEeMMHAp.
Jlanee moABOJSATCS WTOTH JIHUCKYCCHM, 3aCIyIIMBAIOTCS U 3aAIIMIIAIOTCS MPOEKTHBIEC 3a/1aHUs.
[Tocne sToro mpoxoaAuT "MO3roBoi MTypM" 1O HepelmeHHBIM MpolieMaM AUCKYCCHH, a TaKKe
BBISIB-JSIFOTCSL  TIPUKJIAIHBIE ACTIEKTHI, KOTOPhIE MOXHO PEKOMEHJIOBATh JUIsl BKJIIOYCHHS B
KypCOBBIE U TUILIOMHBbIE pabOTHl WM B ampobanuio Ha npakTuke. Ha ceccum mpernonaBaTenb
000011aeT pe3yabTaThl MPOACIAHHON CTYIEHTOM PaOOTHI.

CeMHUHApBI-IUCKYCCUU TPOBOJAATCS C LENbI0O BBIABICHUS MHEHHUS CTYIEHTOB IIO
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOro IpeaMeTa.

CemuHap-ucciieJoBaHUEe MpeaIojaraeT IMpeABapUTEIbHYI0 paboTy - HalucaHue
pede-paTa, AOKJIaZa IO UTOTAM ONBITHOM padOTHL. YyacTue B HEM - 3TO, MPEXKAE BCETO, TUAIOT
CTy-JIeHTa ¢ mpernojaBaTeneM. Pe3ynabpTaTel 00CyKIal0Tcd Ha CEMUHApe ¢ HarJsIHBIM MTOKa30M
UC-CIIeZIOBATEIbCKOT0 MaTepuana (CXembl, TaONIulbl, rpaduKH, AUArHOCTUYECKHUE METOJUKH).
YactruHo MaTepHuai MoxeT ObITh BKItoueH B BKP. IIpu moaroroBke k ceMHUHApY-UCCIEI0BAHHIO



CTYJIEHT M3ydaeT pe3yJbTaThl TEOPETUUYECKUX HCCIEAOBAHUN, COCTABIsET OMOMMOTpaduio mo
TEeMe, YUUTCS MUCATh 0030PHI 110 TEXHUYECKOU 3a1ade-mpodeme.

[IpoGneMHBIII ceMHHAap TOTOBHTCS IMPENOJaBaTelieM JOCTAaTOYHO OCHOBATEIBHO:
no-6uparorcs npobieMHbIe U KOHTPOJIbHO-IIPOBEPOUYHBIE BOMPOCHL. Takoil ceMuHap BO3MOKEH
TOJILKO TIOCJI€ TPOXOXKIEHUS TeMbl. K HeMy CTYIEHTBI TOTOBATCS IO JIUTEPATypPHBIM
UCTOYHU-KaM: MOHOrpaduu, CIpaBOYHUKHU, CIOBapH, KypHaibl. K mpobiemMHOMY ceMuHapy
MpOCMAaT-pUBACTCA JINTEpATypa B paMKax pa3IMYHBIX MCCIEIOBATEIbCKUX LIKON (Hampumep
"TpaauIIMOHHBIC U HETPAAUIIMOHHBIE TIOJIXO0IBI K TTpodieme").

Haubonpmryto 3((eKTuBHOCTH TPUHOCAT CEMUHAphl, NPOBOAMMEBIE B (opme
KOJUICK-TUBHOM TO3HABATEIbHOM J1€ATENbHOCTH, HMMEIOIIEH OImpesesieHHble OCOOEHHOCTH, a
UMEHHO:

- pasleneHue CTYJEHTOB Ha TPYMIbl MO UX JKeJaHHIO (C 00s3aTeNIbHBIM Y4acTHEM
CTy-JICHTa C YCTOWMYMBBIM HHTEPECOM K TAHHOMY TPEIMETY);

- IOCTAaHOBKA OOIIKX LIeNieil U 3a/1a4 ISl TPYIIIIBI;

- pabora B TMOCIENOBATEIBLHOCTH - WHAWBHUAyaJbHAsA, TMapHas (4ame BCero
NepeKpecT-Hbli ompoc), paboTa B IpyIe, KOJJIEKTUBHAS,

- 00s13aTeIIbHOE TIPEBAPUTEIIFHOE OTPAaHHYCHUE 110 BPEMECHH KaXKIOTO dTara 3aHsATHI;

- OKCIIEPTHBIN aHAJIN3 ¢ pacuyeToM Kod(hduineHTa KOHKOPIAIHH;

- OIICHKa Pa0OTHI TPYIIIIHI MPETIOIaBATEIICM;

- IPOBE/IEHNE CAaMOOIICHKH.

Lpumepnbsiii nepeyerv mem pegpepamos 8 sude uHOUBUOYAIbHLIX domawinux 3aday (MJ13)
NA3 Ne 1. Tlonstus wMareMaTH4YEeCKOW CTAaTUCTUKH. BHIBI HSKCIIEPUMEHTOB.

Konrtponbhslie kapThl. [11aHbl 3KCIIEPUMEHTOB

1. OcHOBHbIE TOHATUS W3 TEOPUHM BEPOATHOCTH W MATEMATUYECKOH CTaTHCTUKHU
(reHepalibHasi COBOKYITHOCTh, BHIOOPKA CITydalHbIX BEJIMUMH, XapaKTEPUCTUKH BEIOOPKH).

2. IlonaTHe 0 BUAAX IUIAHUPOBAHUS MATEMAaTHYECKOTO M (PU3UUECKOTO SKCIIEPUMEHTOB,
HOPUHIUIAX T€OMETPUYECKOro U (pru3nyecKoro nojooust 00bEeKTOB yIpaBJIeHUS.

3. Texymuit KOHTPOJIb MPOTYKIIHH.

4. TlpyHUMIIEI BBIOOpPAa KOHTPOJIMPYEMBIX MapaMeTpoOB W WX YPOBHS B CTaHAApPTaX Ha
METAJITyPrUYECKYI0 IPOAYKLIHUIO.

5. Craructuueckoe 0OOCHOBaHME 00BbEMa BBIOOPKHM IPH KOHTpPOJIE Y IOCTAaBIIMKA U
noTpeourens.

6. KoHTpObHBIE KapThI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTHUYECKUM O0OBEKTOM C aJJalTUBHBIM OJIOKOM

8. Teopernueckuii Moaxoja, MaTeMaTHYECKOE CUMYJIMPOBAHHE YCIOBUN 3KCIIEPUMEHTa,
(bu3nYECKUi IKCIEPUMEHT.

9. YcnoBus nogobus Gpusnueckoro 00beKTa 1 MaTepHaaIbHON KOMUH.

10. BeiOop Haubonee 3¢ PpekTUBHON CXEMbI IKCIIEPUMEHTA.

11. CocraBieHue IulaHa NPOBEJIEHHUS SKCIIEPUMEHTOB pa3HBIX YpPOBHEH (OMBITHBIN,
1ab0paTOpPHBIi, ITOJIYIIPOMBIIIUICHHBIH, IIPOMBILUICHHBIH, U3TOTOBJICHUE
OTIBITHO-TIPOMBIIIUIEHHOHN MTAPTHUH).

N3 Ne 2. Koappunment koakopaamuu. [IpaBuia mianupyemMoro skcrepuMeHTa

1. Bunpl mapameTpoB onTHUMM3AIMK, 0O0OOIIEHHBIM MapamMeTp ONTUMHU3ALMH, (QYHKINSA
JKEJIaTENbHOCTH.

2. BeiGop Tuma MaTreMaTH4eCKON MOJTMHOMHUATHHOM UM WHOW MOJIEIH.

3. IlpaBuiia HOCTPOEHHUS TUIAHOB — IPOOHBIX PEIUIHK.

4. Pucku mpH MCIOJB30BaHUU IJIAHOB C APOOHBIMH PEIUIMKAMH — BIHUSHHUE HA TOUHOCTb
POTHO3UPOBAaHUS (YHKIIUU OTKIIHKA.

5. Tumbl NIaHOB JKCIEpUMEHTa — IBY- U Tpex (axtoprble miansl Tna N = m" (N —
HE00X0/IMMO€ KOJHMYECTBO OMNBITOB, M — KOJMYECTBO YPOBHEH BapbUpOBAaHUS CIydailHBIX
¢dak-TopoB, N — KOJIMYECTBO (PAKTOPOB).



6. Koadpduuument xonkoppamuu (kodp@uuuEeHT coriacusi) MpH SKCHEPTHOH OIEHKE
BIUSHUS (PAaKTOPOB Ha (PYHKITHIO OTKIIMKA (TTapaMeTp ONTUMU3AINH ).

7. OcCHOBHbBIE CBOWCTBAa MATPHUIBl MAaTEMATUYECKH IUIAHUPYEMOTO HKCIEPHUMEHTA
(opTOro-HAJILHOCTh, POTOTAOCIBHOCTh, CHUMMETPUYHOCTh, HOPMHPOBKA 3KCIIEPUMEHTAILHON
MaTpPHUIIbI).

8. Meronuka pacyera KO3(POHUIMEHTOB SMIHUPUYECKOTO YPAaBHEHHSI IO JIaHHBIM
MPOBEICHHOTO TUIAHUPYEMOTO SKCIIEPUMEHTA.

9. CBs3b addekra pakropa ¢ Kod3PPUIIUEHTaAMH YpaBHEHUS.

10. Kputepun onTUMalIbHOCTH IIAHOB SKCIIEPHUMEHTA.

11. BBemenue B pelieHHE IO MOHCKY ONTHUMAIBHOIO 3KCTPEMAIBbHOTO 3HAYEHUs
napamMeTrpa ONTUMH3AIMM B 00JacTH omnpeAeieHHus (QYHKIUU JBYX U MHOTO(AKTOPHBIX
ypaBHEHUH (MeTo KpyToro BocxoxaeHus bokca-Yuicona u np.).



[MPMJIOXEHUE 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JIEMEHT

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

OIIK-4 - CnocobeH mpoBOAUTh H3MEpeHHs W HabOmoneHus B cdepe mnpodeccHoHaTbHON
JEeSITEIIbHOCTH, 00pabaThIBaTh U MPEACTABIATH SKCIICPUMEHTAIBHEIC TAHHBIC

OIlK-4.1

Bri6upaeT v npuMeHsIeT METOIbI U
CPEICTBAa U3MEPEHUS AJIsl ONpeeie-HUs
CBOMCTB MaTepHUaoB U U3IETUI U3 HUX

Teopernueckue Bonpockl (M3 Ne 1, 2)

1. CBenenus U3 TEOpUMU BEPOSITHOCTU U
MaTeMaTHYECKOW CTaTUCTUKHU
(reHe-panbHasi COBOKYIHOCTD,
BbIOOpKA CITy4yaliHBIX BEIMYUH,
XapaKTEPUCTUKUA BBIOOPKH ).

2. Bunbl nmmaHupoBaHus
MaTeMaTU4ec-Koro u (pu3n4eckoro
PKCIIEPUMEHTOB, IPUHLIUIIBI
FEOMETPUUECKOTO U (PU3U-YECKOTO
1010011 0OOBEKTOB yIIpaBie-HUS.

3. [Topsaaox npoBeAeHHs TEKYIIETO
KOHTPOJISI TPOTYKIIHH.

4. [TpunHIns! BeIOOpa
KOHTPOJIMPYE-MBIX IIapaMeTPOB U UX
YPOBHS B CTaH-JapTax Ha
METAJLITyprUYECKYIO IPO-AYKLHUIO.

5. Ctatuctuueckoe 000CHOBaHUE
00Bb-eMa BEIOOPKHU IIPU KOHTPOJIE Y
MOCTaB-1I[MKa U TOTPeOUTENS.

6. MeTo1bl TOCTPOEHMSI KOHTPOJIBHBIX
KapT.

7. O0111yI0 CXEMY YIIpaBJICHUS
TeXHO-JIOTHYECKUM 0OBEKTOM C

QAN TUBHBIM OJIOKOM.

8. Teopernueckuii noaxox,
MaTeMaTH-4eCKOe CUMYJIMPOBaHHE
yCIIOBHI SKC-TIEpUMEHTA, (PU3UUECKHi
PKCIIEpU-MEHT.

0. VYcnoBus mnomobus Qusnueckoro




OIIK-4.2

[TpoBOIUT SKCIIEPUMEHTATIHHBIE
WCCIIe-0BAHUS U UCTIONB3YET
OCHOBHBIC ITPUEMBI 00PaOOTKH U
MIPEICTABICHHUS OJTYYCHHBIX JTaHHBIX

Perurtn 3aja4y 3
rpodeccronanbuoit obmactu: (AKP Ne
1-9)

1. IIpoBOAUTH KOPPENSALIMOHHBIN 1
[PErPECCUOHHBIIN aHATN3bI,
[paccunThI-BaTh KO3 PULIMEHTHI
[PETPECCHOHHOTO YpaBHEHUsI METOAOM
MHK

2. HaxoauTs 3KcTpeMaibHOE 3HAUCHUE
[apamMerpa ONTHMH3AIMK B 00JIACTH

oTIpeieNICHUS byHKIUN c
[IpuMEeHe-HUEM UTTEPALMOHHOIO
MOIIAarOBOI0 METOJa B HampaBleHUY]
FpagueHTa.

3. CTpouTh BapyaHThl MAaTPHUIIbI
J(pO6-HOTrO SKCIIepiMenTa Trma 257,
2772 onpenensaTh KO3 PUITUEHTHI
ypaBHE-HHUS 110 U3BECTHOMY
anroput™y: 8 = (Zxiyi)/n, a = Zyi/n.
4. CTpouTh MaTpHILy IIOJHOTO
(akTOp-HOTO SKCIIEpUMeHTa THna 2"
2% 1 2% ornpenenars K03 punueHTs!
ypaBHE-HHUS IO U3BECTHOMY
anroput™y: 8 = (Zxiyi)/n, a = Zyi/n.
S. IIpoBOAUTHE KOPPEKTUPOBKY
TOYHOC-TH YPAaBHEHHS PETPECCHH B
TEYEHUHU BPEMEHU [0 MAacCCHUBY
[pazHOCTEN MEX-11y (PaKTUUECKUMHU
TAaHHBIMU KOHT-POJIbHOM BEIOOPKU U
[PACUETHBIMH 3HA-YEHUSIMH T10
[PErPECCHOHHOMY YpaBHE-HHIO (Yeaxr, —
Vpacu.). ECiM cpeniHee oT-Ki1o0HeHue
MEHee CTaTUCTUYECKOTo Ma-pamerpa -
CTaHJAPTHOTO OTKIIOHEHHS S, TO
ypaBHEHHE MPU3HAETCS aJIeKBAT-HbIM.
B npoTHBHOM ciiy4ae MpoOBOIUT-CS
KOPPEKTHPOBKA YPaBHEHUS ITyTEM
M3MEHEHUs 3HaUE€HUs ero CBOOOTHOTO
uiieHa: 8o1 = 8o -/+ Z(Ypaxr. — Ypaca.)/N,
r7ie N — 00beM KOHTPOJIBHOM BBIOOPKH,
3HAK -/t IIOKa3BIBET, UTO, €CIIH
cpea-Hee OTKIOHEeHUs Ayj UMEeeT 3HaK
+/-, TO KOPPEKTUPOBKA 3HAYCHUS Ay
OyIeT COOTBETCTBEHHO -/+Ayj.

6. PaccuntbiBaTh KO3 PUIIMEHTHI
[per-pecCHOHHOT0 ypaBHEHUs (110
BEIOOPKE, MPEATIOKEHHOM

[IDEMoaaBaTeNeM) IOC-JI€ INOBENECHUS




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJ M M KPUTEPHUHU
OLlCHUBAHMUSL:

IIpome:xkyToynass arrecrauusa no aucuuniubHe «IliaHupoBaHHe 3JKCIEPHUMEHTA)
IPOBOJIUTCS B BUJE 3a4yera. 3adeT MPOCTABIAETCS MOCJE OLICHKM 3HaHWN OOydaroIuxcs IO
pe3ysbTaTaM 3alUThl BBIOJIHEHHBIX JIAOOPATOPHBIX PA0OT U KOHTPOJIBHBIX PadoT, BKIIFOYAIOIINX
TEOPETUYECKHE BONPOCHl U MPAKTUUECKUE 3a/laHMs], BBIABIAIONIME CTENEHb C(HOPMUPOBAHHOCTH
YMEHUU U BIAJACHUMN.

IToxa3aTe/n 1 KPUTEPUH OLCHHBAHUSA 3a4eTa:

Jns monmydeHus: OuEeHKU

— «3a4TeH0» — OOyyarolMiCs [JOJDKEH I10Ka3aThb 3HAHMS HE TOJBKO Ha YpOBHE
BOCIIPOM3BECHUS U OOBSICHEHUS HH(OPMAIMM, HO M WHTEIUICKTyaJbHbIC HABBIKA PEUICHHUS
npo0ieM W 3a/1ad, HaXOKIACHUS YHUKAIbHBIX OTBETOB K MpoOieMaM, OLIEHKM U BBIHECEHUS
KPUTHYECKUX CYKJICHUH;

— «He 324TeHO0» — 00yJaroIIUICs He MOXKET II0Ka3aTh 3HAaHHsI HAa YPOBHE BOCIIPOU3BEIECHUS
1 00bsCHEHHUS MHPOPMALIUHY, HE MOXKET IMIOKa3aTh MHTEJUICKTyaIbHbIC HABBIKH PEIICHHS MTPOCTHIX
3a1ad.



