





JIner akTyanusanuu padodeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 o00peHa s peanusaruu B 2027 - 2028
yueOHOM ToJTy Ha 3aceannu Kageapsl JIMTEHHBIX MPOIIECCOB U MAaTEPHUATIOBEICHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MATEPHAIOBEICHHSI

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eoktuctoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MIPOIIECCOB U MAaTEPHATIOBEICHHSI

[Iporokon ot 20 . Ne

3aB. kadenpoit H.A. ®eOKTHCTOB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojly Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MATEPHATIOBEICHHSI

IIporokom or 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM roy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB M MAaTEPHATIOBEICHHSI

[Iporokom ot 20 . Ne

3aB. xadenpoii H.A. ®eoxrtucron




1 Heau ocBOeHMS TUCHUIIIHMHBI (MOIYJIA)

Ilenbto ocBoeHMss Moayis aucuuIuiMHbL "llnaHupoBaHue sKcnepuMeHTAa" SIBISETCS
MOJroToBKa OakanaBpoB 1o HampasieHuto 22.03.02 "Meramnyprus" U npouiIto MoAroTOBKH
"Metamnyprus 4YepHbIX MeETaIOB" 3a04HOM (GopMbl 00ydeHuss K MpodhecCHOHATBLHOU
NESATEIbHOCTY B COOTBETCTBUUM ¢ TpeboBaHusaMmu DenepanbHoro I'ocynapcTBEHHOIO
00pa3oBaTEeNBHOrO CTAHJAPTA.

3amadeil M3y4eHUs AUCLUUIUIMHBI SBJISETCA IOATOTOBKA CTYJEHTOB K TBOPYECKOMY
NPUMEHEHHIO TOJMYYCHHBIX 3HAHMW TPH CO3JaHUM HOBBIX UM  COBEPIICHCTBOBAHHIO
JCUCTBYIOIUX TEXHOJIOTMYECKUX MPOIECCOB, (OPMHUPOBAHUIO Y CTYIACHTOB CHCTEMbl 3HAHUN
M0 TUIAHUPOBAHHMIO HKCIEPUMEHTOB BO Bcex cdepax ydeOHOH U NPOM3BOJCTBEHHOU
JeSATEILHOCTH. JTa 3aJja4a peniacTcs CIeAYIOIMMH CIIOCO0aMHU:

- JaThb TOHATHS 00 OLEHKE JKCIEPUMEHTANbHBIX JaHHBIX, T'€HEpaJbHOMI
COBOKYITHOCTHU M BEIOOPKH U3 HEe CITy4aifHbIX BEJIHYNH;

- chopMupoBaTh y CTyAEHTa MPEICTABICHHUS O KOPPEISLUOHHOM M PErpecCHOHHOM
aHaM3aX, METOAMKE OICHKHM M OTCEHBAHUS DPA3UYHBIX ()AaKTOPOB BBIOOPKH CIy4aiHBIX
BEJIMYWH;

- 00yunTh OOyYaOIUXCSA METOJaM IUIAHUPOBAHHOTO JKCIEPUMEHTa W IIOMCKa
ONTHUMAJIbHBIX 3HAUEHUN (QYHKUMM OTKIMKAa B ONPEICIIEHHON 00JacTH CyIECTBOBaHUS
(haKTOPOB TEXHOJIOTHIECKOTO MPOIECCa;

- IPUMEHATh METOb! IUIAHUPOBAHHOI'O AKCIIEPUMEHTA JJIs 00JeryeHusl pacyeToB IpU
MIPUMEHEHUHU APOOHOT0 (PaKTOPHOTO SKCIEPUMEHTA.

2 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Juctuummna [lnanupoBanne 3KCIIEPUMEHTa BXOIUT B 00S3aTEIIbHYIO YacTh Y4€OHOTO
IJ1aHa 00pa30BaTEIbHON MPOTPaMMBI.

Jnsg  wu3ydeHMs  IUCUUIUIMHBI ~ HEOOXOAMMBI  3HaHUS  (YMEHMS, BIIAICHHS),
c(OpMUPOBAHHBIE B pE3yJIbTAaTE U3YUEHUS AUCIUILINH/ MPAKTUK:

MaremaTtuka

®dusnka

HNudopmaruka u nHGOpMaIMOHHBIE TEXHOJIOTUU

3HaHus (yMEHHUs, BIAJACHUS), MOJyYEHHbIE NPU M3YyYEHUH JAaHHOM UCHUIUIMHBI
OyayT HEOOXOAUMBI JJIsl U3YUYEHUS JUCIUILINH/TPAKTHK:

Ananu3s yrciaoBoil uHdopMmau

VYyeOHass - HayudHO-HCCIENOBaTesbcKass padboTa (MONydeHHE IEPBUYHBIX HABBIKOB
Hay4YHO-HCCIIeI0BATENIbCKON pabOThI)

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHH s

B pesynpraTe ocBoeHMsA AMCUMIUIMHBI (Moayns) «llmaHuMpoBaHHME 3KCIIEpUMEHTa»
o0yyJaroImuiics 1oJhKeH o0s1afaTh CIESAYIOIMMU KOMIIETEHIIMSIMU:

Ko nnaukaropa NuaukaTop JOCTHKEHUS] KOMIIETEHIIUN

OIIK-4 CnocoOeH mNpoBOAMTH HU3MEpeHUs M HabOmoaeHuss B cdepe mnpodeccHoHaIbHON
JesITeIbHOCTH, 00pabaThIBaTh U MPEICTABIISATH SKCIIEPUMEHTAIbHBIC TaHHbIC

OIIK-4.1 BeiOupaer u mpuUMeEHS€T METOAbl M CpPEeACTBAa HW3MEpEHUs st
OIPEIETICHUSI CBOMCTB MAaTEPUAJIOB U U3IEJIMN U3 HUX
OIIK-4.2 [IpoBOANT 3KCIIEPUMEHTAIBHBIE MCCIECIOBAHUSA M MCIOJIb3YEeT OCHOBHBIE

preMbl 00paOOTKHU U MPEeACTABIECHUS NOJYYEHHBIX JaHHBIX




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)
3aueTHRIX ceaunmi 108 akaa. 4JacoB, B TOM

OO0mast TpyJOEMKOCTh AUCHUIUIMHBI COCTaBIsET 3

HHUCJIIC:

— KOHTaKkTHast pabota — 8,7 akaJl. 4acoB:

— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 0,7 axaj. 4acos;
— camocTosTenbHas padora — 95,4 akaj. 4acos;
— B (popme npakTuieckoil moarotoBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac

<DopMa arrecraguu - 3a4€T

AynuropHas ] o
KOHTaKTHas paboTa E z dopma TeKyIero
S B
B aKaJ. yacax o 591 KOHTPOJIS
Paszen/ Tema 2 (B axan ) == y P Kox
> 3 © | caMOCTOSTEBHOM |  ycIeBaeMOCTH U
JIACIUILIAHEI N [~ . KOMIIETEHIIMH
o & padoThI MIPOMEKYTOUHOH
0 mpakr. | $ 8
Tex. | % PaKt. | =@ aTTeCTalnuu
3aH. 3aH. O =
1. MarepuanoBeneHue.
Knaccudukarms MaTepHasoB.
OCHOBHBIE CBOICTBA MaTEPUAIIOB.
IlogroroBka k
JIEKITMOHHEBIM U
MIPAKTHYECKUM .
p3aH$ITI/IﬂM Yerusiit onpoe, | VK-1.1, VK-
1.1 Meronsl ucciiegoBaHUS - KOHTPOJIBHASI 1.2, VK-1.3,
. KOHTPOJIBHOM
CTPYKTYpPHI " CBOICTB 10 aGoTe pabota 3amuTa OIIK-1.1,
MaTepHaoB. P ) MPAKTHIECKOMN OIlK-1.2,
CaMocrosTenbHas
paboThI OIlK-1.3
npopaboTKa
MaTepHaia mno
TEMaM 3aHATHS
IToaroroBka k
JIEKIIUOHHEIM H
MPAKTHYECKUM .
p3aH$ITI/I$[M Yerusiit onpoe, | VK-1.1, VK-
1.2 ATOMHO- - KOHTPOJIbHAs 1.2, YVK-1.3,
KOHTPOJIBHOM
KPUCTANIMIECKOE CTPOEHHUE [ 3 1 12 aBoTe paboTa 3amura OIIK-1.1,
METaJIOB P ’ MPaKTUYECKON OIIK-1.2,
CaMocrosTenbHas
paboTbl OIIK-1.3
npopaboTKa
MaTepuaia no
TEeMaM 3aHSATHS
IToaroroBka k
TPaKTUIECKHM
3aHATHUAM, Sauuita
KOHTPOJIBHON . aKT[;quKoﬁ YK-1.1, YK-
pabore. agoﬂﬂ CTHBL 1.2, VK-1.3,
1.3 Jedopmariust MeTaioB 2 16 npopaboTKa P 4 OIIK-1.1,
orpoc,
MaTepHaia no COHTPOILHs OIIK-1.2,
Temam: Ynpyras p OIlK-1.3
paboTa

M IUIaCTHYECKAas
nedopmarusi.
MexaHusm




e opMaIiH.

W3menenne
CTPYKTYPHI
CBOWCTB IpH
e opMarui.
N3menenue
CTPYKTYPHI H
CBOICTB IpHu
Harpese
nedopMUpOBaHHO
ro MeTaja.
Htoro mo pa3ueny 2 38
2. XenezoyraepoancTeie CIUIaBHI.
CamocrosrenbHas
popaboTKa
Marepuana 1no
TeMaM:
OcHOBHbIE
2.1 dopmupoBaHue MOHATHUS TEOPUH
CTPYKTYpPBI craneit u CILIABOB. 3amura VK-1.1. VK-
Yyr'yHOB B  PaBHOBECHOM JuarpamMmbl MPaKTUIECKOU 12 S}K,-l 3
M N 2, 3,
COCTOSIHUH. wen | 12 JIBOMHBIX CUCTEM. | pabOTHI, YCTHEIN OIK-1.1,
Knaccudpukanus, Kenezoyrnepoau orpoc, OIK-1.2
MapKUpOBKa, CBOHCTBA W CTBIE CIUIABHI. KOHTPOJIbHAS OHK-1.31
MIPUMEHEHUE  YTIIEPOTUCTHIX Knaccuduxkarms, pabora
U JISTUPOBAHHBIX CTaJlel MapKUpPOBKa,
CBOICTBa U
3 MpUMEHEHUE
YIJIEPOIUCTHIX H
JIETHPOBAHHBIX
cranei.
IToaroroBka k
2.2 dopmupoBaHme TEKITUOHHBIM U
HEpaBHOBECHBIX  CTPYKTYP MPAKTHIECKIM Veruii onpoc, VK-1.1, VK-
CTaJIH. 3aHATHSIM,
Konctpykumonnsie — cranm. KOHTPOJIbHOM KOHTPOIIbHAA 1.2, VK-1.3,
14,4 pabota 3amuTa OIIK-1.1,
MHcTpyMeHTaNbHBIE CTalld U paborte. N
crutaBbl. CTany W CIIJIaBBl C CamocrosrenbHast MPAKTHHECCKOR OIK-1.2,
paboTsl OIIK-1.3
0CcOOBIMH ~ (DU3HYECKUMH U npopaboTka
XHUMHYECKUMH CBOMCTBAMHU Marepuana 1no
TeMaM 3aHATHUS
Wroro no pazneny 2/1,61 | 26,4
3. MapkupoBka, CBOWCTBa U
NMPUMEHEHUE CIJIABOB  I[BETHBIX
METAJIOB
CamocTosTenbHast
npopaboTKa
Marepuana 1o npaiif?gjxoﬁ VK-1.1, VK-
3.1 AmoMHHMH U €ro TEeMaM: . 1.2, VK-1.3,
craBbl. MenHele cImiaBel. | 3 16 MapxkupoBka, paGoThl, yeTHbili OIIK-1.1,
CraBel TUTaHA CBOMCTBA U KOHOTHIZ)?;’HM OIIK-1.2,
MIPUMEHEHUE P OIIK-1.3
pabota
CIUIABOB I[BETHBIX
METaJIOB
HWroro no pazaeny 16
4. CpoiicTBA ® TpPHUMEHEHHE
HEMETANINIECKUX MAaTePHAJIOB
4.1 [Tonumepst, 3 15 CaMocTrosTenbHas 3ammra VK-1.1, VK-
actMmaccsl. Kepamuka, popaboTKa MPAKTUYECKOM 1.2, VK-1.3,




paboThl, YCTHBII

OIIK-1.1,
KOMIIO3UIIMOHHBIE Mmarepuana o orpoc, OIK-1.2
matepuaibl. Pesunsl. Kien. TeMaM 3aHATHA KOHTPOJIbHAs OHK-l. 3’
pabora '
Hroro no pazgeny 15
Uroro 3a cemectp 4/1,611 | 95,4 3a4éT
Hroro mo pucnurmimHe 4/1,611 | 95,4 3a4ueT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npouecce npenogaBanus qucuuiuinibl «l lTaHupoBaHue SKCIIEpUMEHTA»
MIPUMEHSAIOTCS TPAAULIMOHHAA U MOAYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTUH.

Jlexuu mpoXoAAT Kak B TPAJAULMOHHON (hopMme, Tak U B (hopMme JIeKInii-
KOHCYJIbTALIUH, I/I€ TEOPETUUECKUI MaTEpUall 3apaHee BbIAAETCS CTYAECHTAM IS
CaMOCTOSITEITLHOTO M3y4YEHUS, JITISl TIOJTOTOBKH BOIIPOCOB JICKTOPY, TAKUM 00pa30M, JCKITUs
MPOXOJIUT MO THUITY BOIPOCHI-OTBETHI-AUCKYCCHs. JIEKIIMM YUTAIOTCA ¢ UCIOJIb30BAHUEM
MYJIBTUMEIUIHHOTO 000pyI0BaHus, TIPE3CHTAIIMOHHBIX MAaTEPHAIIOB.

JIeKuMOHHBINA MaTepHral 3aKpEIUISIETCA B XO/I€ MPAKTUYECKUX 3aHATHI, HA KOTOPBIX
BBITIOJIHSIIOTCS TPYIIIOBBIE WIIM UHIMBUAYAIbHBIC 3a1aHUs 110 MpoitieHHoM Teme. [1pu
MPOBEACHUU MPAKTUUECKUX 3aHATUN UCIIONB3YETCSI METO/I KOHTEKCTHOTO O0y4eHHUS,
KOTOPBIN MO3BOJISIET YCBOUTH MaTepHall IyTEM BBISIBJICHUS CBSI3EH MEXIY KOHKPETHBIM
3HAHHUEM U €0 MPUMEHEHUEM.

[Ipu BBIMOIHEHUN MPAKTUYECKUX 3aHATHN MCIOJIB3YETCS TEXHOJIOTHS KOJUIEKTUBHOTO
B3aMMO/ICHCTBUS. 3aHATHS MPOBOJIATCS B BUJE OOCYKICHHUS MOJIYYEHHOTO 33IaHUS, TIPH
3TOM CTYJEHTHI Pa0OTAIOT COBMECTHO C MOCTEAYIOIIUM TPYIIOBBIM aHATH30M MOJTYYEHHBIX
pe3yiabTaTOB.

B yuebGHOM mpoliecce UCTIOIb3YIOTCS aKTUBHBIE U HHTEPAKTUBHBIE (POPMBI
MIPOBEICHUS 3aHATUH (KOMITBIOTEPHBIE CUMYIISIIUU, pa300p KOHKPETHBIX CUTYallUi) B
COUYETAaHHH C BHEAYIUTOPHOI pabOTOM ¢ 1eNbI0 POPMHUPOBAHUS U PA3BUTHS
npodeccnoHaNbHBIX HABBIKOB 00YYarOIINXCS.

CamocTtosTenbHas paboTa CTYACHTOB CTUMYJIHPYET CTYACHTOB K UHAUBUAYaAIbHOMN
mpopaboTKe TeM B Mpoliiecce Hanucanus peepaToB, BHIMOTHEHUS WHINBUAYAIbHBIX
3aJIaHMH, B MPOIECCE TOATOTOBKH K KOHTPOJIBHBIM Pab0TaM M UTOTOBOM aTTECTAIUH.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXCcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OueHo4YHble CpeACcTBA JJISl IPOBeAeHHUs IPOMEKYTOUHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOE U MH(OPMAIIMOHHOE o0ecTieYeHre TUCITUIITTUHBI

a) OcHoBHas1 IMTEpPaTYpA:

1. JIykbsiHOB, C. M. OCHOBBI HH)KEHEPHOT'O SKCIEpUMEHTa: YuebHoe nocoodue /
JlykpsinoB C.W., [TanoB A.H., BacunseB A.E. - Mocksa :11 PUOP, HUL] UHOPA-M, 2019.
- 99 c.: - (Briciiee o6pazoBanue: bakanaspuar). - ISBN 978-5-16-100021-2. - TekcrT :
anektpoHHbIi. - URL: https://new.znanium.com/catalog/product/1020699 (nara obparieHus:
15.02.2024).

2. CprukoB, A.b. [InanupoBanue sxkcriepuMenTa: YueoHoe nocobue/A.b. Cprukos,
A.A. IOmabaes, E.H. IllemeroBa, M. A. IllekmeeB. - Marauroropck: M3a-so MarHuroropck.
roc. TexH. yH-Ta uM. I'.1. Hocosa, 2023. 70 c.

0) JonosHuTebHAS JJUTEpaATypA:

1. Annep, FO.I1. MeTtononorust u npakTyuka IJIaHUPOBaHUS dKcnepuMeHTa B Poccnn :
monorpadus / FO.I1. Aanep, }O.B. I'panoBckuii. — Mocksa : MUCHUC, 2016. — 182 ¢c. —
ISBN 978-5-87623-990-7. — TekcT : anekTpoHHbIH // JIaHb : 351eKTpOoHHO-010InoTeYHAas


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

cucrema. — URL: https://e.lanbook.com/book/93686 (nara oopamenus: 15.02.2024). —
Pexxum octyma: 1 aBTOpPU3. I0JIb30BATENICH.

2. Menpanuenko, A.C. MatemaTnueckasi CTaTUCTHKA M aHAJIM3 JaHHBIX ;| y4eOHOe
mocobue / A.C. Meapanuenko. — Mocksa : MUCHC, 2018. — 45 ¢. — ISBN 978-5-
906953-62-9. — Tekcrt : 3neKTpoHHBIHN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/108035 (nara oopamenus: 18.12.2019). — Pexxum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BATEIICH.

3. Crenanos, I1.E. [InanupoBaHue 3KCriepuMeHTa : yueOHO-METOINYECKOE
nocob6ue /I1.E. CrenanoB. — Mocksa : MUCHUC, 2017. — 22 ¢. — TeKCT : 31eKTPpOHHBIH //
Jlaub : anekTpoHHO-OMOMKoTeuHas cuctema. — URL: https://e.lanbook.com/book/108113. -
Pexxum nocTyna: 11 aBTOPHU3. MOJIb30BaTENEH.

B) MeToanuyeckue ykasaHus:

1. CraTtuctuueckue MeTo 6l 00pabOTKU U aHANM3a YUCIOBOW MH(OPMALIUU, KOHTPOJIIS
U yrpaBieHus kauectBoM npokata/M.U. Pymsnnes, C.A. JleBanaosckuii, H.A. Pyunnckas,
K.E. Yepkacos, A.B. JlorunoB. — Y4yeOHoe nocodue. — Maruutoropck: M3a-so
MarnuToropck. roc. TexH. yu-ta uM. ['.11. Hocosa, 2014. 257 c.

2. Momnoukosa O.C. BapuaHTsl 3a7jaHHii 110 aHATTU3Y YUCJIOBON HHPOPMAIIH JIs
OakanaBpoB. — MeTtoanueckue yka3zanus. - Marauroropck: M3a-Bo MarHutoropck. roc.
TexH. yH-ta uM. I.11. Hocosa, 2017. 15 c.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcebi:

IIporpammHuoe o0ecnieuenune

Haumenosanue .

1o Ne norosopa Cpox nencTBUs TMIIEH3UN
F'\,/gfgs';fi'gﬁazlom Ne 135 ot 17.09.2007 GeccpouHo
STATISTICA B.6 |K-139-08 ot 22.12.2008 6eccpodHo
Adobe Reader cB00OIHO pacmpocTpansemoe [10 0eccpouHo
DJIEKTPOHHBIE
TJTaKaTHI IO
UCIAILIINHE K-278-11 ot 15.07.2011 OeccpovYHO
"MarepuanoBeaeH
ne"

IIpodeccnonanbublie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

HasBanue kypca Cchuika
HanmonaneHas uHGOpMamoHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nHaeke HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHL]) asp
denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE
yupexaenue «DenepanbHblii HHCTUTYT URL: http://www1.fips.ru/

MTPOMBIIIIJICHHONW COOCTBEHHOCTH)

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

Poccuiickas ['ocynapcrBennas 6ubnnoreka. Karanoru
/catalogues/



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

OnexTpoHHbIe pecypcsl oubnmoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCIUILIMHBI (MO1yJIs1)

MaTepI/IaJIBHO-TGXHI/I'-IGCKOG obOecrcucHue JUCHUIIIIMHBI BKIIIOYACT:
MaTepI/IaJ'IBHO-TCXHI/I‘ICCKOG obecneyenne JUCHUITIIMHBI BKJIFOYACT:

Tun u Ha3Banue aynurtopun OCHAIIEHUE Ay TUTOPUI

1. Aynutopus 1Jis TCKIIMOHHBIX U IPAKTHYECKUX 3aHATHI - MyIbTUMEIHITHBIE
CpEeICTBa XpaHCHHUSI, IePeIadrl U MIPeICTaBICHHS HH)OPMAIHH, MO KPUCTATUTHISCKUX
PEIIETOK, TUIAKaThI

2. Aynuropust st TPYIIIOBBIX M UHIMBHTYaTbHBIX KOHCYJIbTAIIHIA,
CrenuanusupoBanHas Meoenb. Ilepconanbubie kKommbioTepsl ¢ makerom MS Office,
BBIXOJIOM B

WHTEepHEeT U ¢ JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pPa30BaTEIbHYIO CPEIy
YHUBEPCUTETA TEKYIIETO KOHTPOJIS U IPOMEXYTOYHON aTTECTalluu

3. Ayautopuu JUisi CAaMOCTOSATENBHOM paboThl: KOMIIbIOTEpHBIC [lepcoHabHbIC
komibioTepsl ¢ makerom MS Office, Bbixogom B IHTEpHET U ¢ OCTYIIOM B KJIaCChI;
YUTATbHBIC 3aJIbl OMOJIMOTEKH DIICKTPOHHYIO HHPOPMAIMOHHO-00Pa30BaTEIBHYIO CPEY
YHUBEPCHUTETA.

4. IMomerenue Jutst XxpaHeHus U poduiiakTrueckoro Crielualin3upoBaHHas MeOeIIb.
CTaHOYHBII apK 000PYIOBaHHS U HHCTPYMEHTBI JJIsi OOCITY)KUBAHUSI U PEMOHTa Y4eOHOTO
00opynoBaHus. MPOMUIAKTHYECKOTO OOCITY)KUBAHKS U PEMOHTa Y4eOHOTO 000PYI0BaHUsI.
[Tomenienue 1i1st XpaHeHHs y4eOHOTO 000PYIOBaHHUSL.



[MPUJIOXEHME 1
«Y4eOHO-MeToAnYeCcKoe obecreyeHne caMoCTOATEIbHO PadoThl 00yYAKOIIMXCS»

I[lo mucumnmbae «l[lmaHupoBaHue SKCIEPUMEHTa» TMPEAYCMOTPEHO  BBINOIHEHUE
pacueTHoO-TpaduyecKux (MPaKTUYECKUX ) U ayTUTOPHBIX CAMOCTOSTEIBHBIX pa0OT 00yYaIOIINXCA.

AyIuTOpHAs caMOCTOATENbHAs padoTa CTYACHTOB MPEAINOJIAraeT pelieHne KOHTPOIbHbIX
3a]a4 Ha IPAKTUYECKUX 3aHATHUSX.

MeTtoanueckue yKka3zaHusl 10 MOATOTOBKE K TECTHPOBAHUIO.

YcnenHoe BBIIOTHEHNE TECTOBBIX 33JJaHU ABIISETCS HEOOXOAUMBIM YCIIOBUEM UTOTOBOI
MOJIOKHUTETIPHON OLIEHKM B COOTBETCTBUU C PEUTHMHIOBOW CHCTeMOW oOyueHHs. BwimonmHenue
TECTOBBIX 33JIaHUN MPEIOCTABISAET CTYACHTaM BO3MOXHOCTb CaMOCTOSITEIbHO KOHTPOJIUPOBATH
YPOBEHb CBOMX 3HAHMW, OOHApPYXHBaTh MPOOETbl B 3HAHMAX M NPHHAMATh MEPHI MO HX
mukBuanuu. dGopMa M3IM0KEHHsI TECTOBBIX 3a/laHUM MO3BOJISET 3aKPENUTh U BOCCTAHOBUTH B
naMATH IPOMJEHHBbIM Marepuas. [Ipennaraemble TECTOBBIE 3alaHUs OXBATHIBAIOT Y3JIOBbIC
BOIPOCHI TEOPETUYECKUX M MPAKTHUECKUX OCHOB M0 aucuumiuHe. s popmupoBanus 3ananuit
UCTIOJIb30BaHa 3aKphiTas ¢opma. Y CTyIeHTa €CTh BO3MOXXHOCTH BHIOOpA MPAaBHIBHOTO OTBETA
WJIM HECKOJIbKUX MPAaBHIIBHBIX OTBETOB M3 YMCJIA MPEATOKEHHBIX BapUaHTOB. [IJ1s BBIIOIHEHUS
TECTOBBIX 3aJlaHUi CTYACHTHl JOJDKHBl HM3YYHTh JIEKIMOHHBIM Marepual [0 TeMe,
COOTBETCTBYIOILIME pa3liedbl Y4eOHUKOB, YUE€OHBIX MOCOOMH U JpPYrux JUTepaTypHBIX
UCTOYHUKOB. KOHTPOJBbHBIE TECTOBBIC 33JaHUS BBIMOIHAIOTCA CTYJCHTaMH HA MPAKTUYECKHX
3aHATUAX. PemneTuninoHHBIE TECTOBBIE 3a/laHus CoJep)Karcs B paboueld yueOHOU MmporpamMme
mucuuruHbL. C HUIMH 1e51eco00pa3Ho 03HAKOMHUTHCS IIPU OJATOTOBKE K TECTUPOBAHHIO.

Huxe npencraBieH nmpuMep TeCTOBOTO 3a/IaHUS:

Ymo maxoe cnyyaiinas 4ucioeas eeauduna?
Bapuanmer omeemos  a)-2):
a) eeposimnocmo nosieienus maxou eeauyunst — 100 %;
0) sepossimnocms nosenenus maxoul eenuyunst — 0 %;
8) 6epOSIMHOCMb NOAGNEHUS MAKOU eeaudunsl — (5 %;
2) seposamnocms nosaeieHus maxkou geauyunvl —om 0 0o 100 %.

Ouenounvlie cpedcmea Onsi NPo8eOeHUs MmeKyule20 KOHMpPOJas 6 eude  ayoOumopHoul
koHmpoavHou pabomul (AKP)
Ilepeuenv mem 015t NOO2OMOBKU K CEMUHAPCKUM 3AHAUSIM.

Hcxonnsle OaHHBIE A IPOBEIEHUS NPAKTHUUECKUX 3aHATUN NPEICTaBIECHbI B 16
BapHaHTax CIy4yalHbIX BEIOOPOK (00beM BBIOOPKHU — N = 59), OAMH U3 KOTOPBIX IPUBEIECHA HIDKE.

%

% C Cr %Mn Ni Ti HRC Ku ¢
249 1521 5,75 2,87 1,52 61,04 501 16,58

2,15 17,83 4,58 2,4 1,16 62,17 7,76 9,22

201 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 85 16,17

2,11 16,55 5,78 1,76 1 5934 1042 4,66

3 16,99 5,59 2,9 1,66 60 11,96 5,9

299 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 1,95 196 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
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

2,2

2,2
2,38
2,56
2,44
2,75
2,26
2,21
2,06
2,71
2,79
2,83
2,66
2,74
2,62
2,56
2,27
2,79

2,7
2,71

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
16,21
16,07
16,97
15,85
17,19
17,7
17,16
17,94
15,72
19,44
18,06
15,86
18,85
19,49
15,67
20,09
15,81
19,99
16,43
18,82

4,82
3,19
5,16
3,46
3,42

5,1
5,66
4,03

3,1
5,56

5,5
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
3,07
4,01
3,53
3,87
3,61

3,2
5,12
4,89
5,72
4,91
5,16
4,37

3,1
3,93
591
3,81
3,76

5,7

4,8
4,15

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
2,57
2,58

1,36
2,07
2,93
1,99
1,93
1,09

1,6
2,37
2,94
2,76
2,95
2,51
2,74
1,28
1,23
1,84
2,89

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
1,64
1,64

1,3
1,84
1,89
1,52
1,58

1,9
1,05
1,45
1,15
1,38
1,69
1,97
1,35
1,87
1,73
1,52
1,46

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
62,35
61,63
59,39
59,55
62,96
59,7
60,1
60,13
62,42
61,63
60,02
59,92
62,88
59,3
59,61
62,55
60,11
61,97
60,07
62,62

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
6,79
11,69
11,1
9,74
7,37
10,14
11,7
10,86
7,63
10,45
6,82
6,52
7,98
5,85

7,98
7,81
11,44
11,95
5,84
5,93
10,68

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
6,04
3,58
10,42
6,77
2,96
6,12
12,65
17,72
12,56
9,57
9,93
16,12
14,91
10,96
7.1
2,91
7,01
2,74
4,41
13,85

AKP 1. [Ipaktuyeckas nepBuyHas 00paboTKa BEIOOPKHU CIIy4ailHON BETUUYHHBI
Beruncnute  C
XapaKTEePUCTHKH (MHUHAMAJIbHBIE, MaKCHMaJIbHbIe, pa3MaxX 3HAUYeHUH, CpeJHHEe 3HAYCHHS,

MPUMEHEHUEM MPOrpPaMMHOIO

MPOIyKTa

Exel cratuctuueckne



CPEIHEKBAIPATUYCCKOE OTKJIOHCHHE-CTAHAAPTHOE OTKIOHEHUE, KO3(D(UIIMEHT Bapuaiuu,
MeJuaHa, MOJIa) PacYeTHOU BHIOOPKH. TO €CTh BBIUMCIUTH MO HE3aBUCUMBIM (Xi) M 3aBUCHMBIM
(Yi) ciy4aiiHbIM BETMYMHAM CIICAYIOIINE XaPaKTCPUCTUKH:

- MUHUMAJIbHbBIC 3HAYEHUSI CITydaiHbIX BeaudrH - (Xi, Yi)min;

- MaKCUMaJIbHbIC 3HAUYCHUS CIyJalHbIX BeUIHH - (Xi, Yi)max;

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

- cpennee 3uadeHue (Xicp, Yicp) = L(Xicp, Yicep)/N, r1e N — 00beM BHIOOPKH;

- CpEeIHEKBAJIPAaTHYECKOE OTKJIOHCHHE=CTaHJapTHOE OTKIOHeHHe Sxi = [X (Xi —
Xep)’IN]*®; Syi = [Z (Yi— Yep)?/n]*%;

- k03 durent Bapuarmu, % — Vi =  (SxilXepi)100 % 1 Vyi = (Syil Y ¢pi) 100%;

- meauaHa BeIOOpkH (Med) — cpelMHHOE 3HAYCHUE CITyYallHOW BEIMYHHBI MEXKIY
MHUHHMAaJIbHBIM U MakcuManbHbIM e 3HaueHusMu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)min]/2;
MeMaHa B OOJIBLIMCTBE CIIy4acB HE COBITAJACT CO CPEAHUM 3HAYCHUEM BHIOOPKH;

- mMoza BeiOOpku (Mod) — Hambosiee 4acTO BCTpedarolieecs 3HAYCHUE CITydalHOU
BEJIMYMHBI (ONPEICISACTCS AaHAIM30M CITyYaiiHOW BBIOOPKH HITH IO THCTOTPaMME).

[TocTpouTh rUCTOTPAaMMBI CIIyYallHBIX BETUYHH (Tpaduueckoe pacupeeicHue
CIIy4aifHOM BEJIMYUHBI) U CPABHUTH X C TEOPETUUYECKUMU PACIIPEICTCHUSIMH.

Jns xoukpeTHoW ciydaiiHoil BemuumHbl (X, Yj) ee pacmpeleneHue B BBIOOpPKE
OTIpeNeNsIeTCsl MOCTPOSHHUEM THUCTOTPAaMMBI. AJITOPUTM 3TOTO MOCTPOCHHS 3aKII0YaeTCs B
CIIETYIOIIEM:

- Ha OCH OpJMHAT OTKJaJbIBacTCs 4actora (Ni) wim 4yactocTh (Ni/N) — KOJIMYECTBO
3HAYEHUH CIy4allHOI BEIMYMHBI, MONAJAIOIINX B ONpPEICICHHbII HHTEpBAl 3HAYEHUI; HA OCH
abLMCC OTKJIABIBACTCS HECKOJIBKO MHTEPBAIOB BHYTPU pa3Maxa CIy4aiHON BETUYMHBI, YHACIO
STUX UHTEPBAJIOB OMPEAEISAETCS CTATUCTUYECKH, B OOJIBIIMHCTBE CIIYy4aeB 3TO YHUCIO COCTABISET
10 uHTEpBANOB;

- TIpU 3TOM NPOBEPOYHBIMU KPUTEPUSMH NPABUIBHOCTH MOCTPOEHUSI TUCTOIPAMMBbI
SIBJISICTS BBIMIOJIHEHHS yCJIOBHIA Xni = N wik X(ni/n) = 1.

AKP 2. KoppenaunoHHbIi aHaIU3 BHIOOPKU

Pacuurats mpu nomoru nporpamMmmoro npoaykra Exel (Haxars Ha knaBumty fx, BEIOpats B
MO3UIUN «CTAaTUCTUKA» (QYHKIHMIO «KOppen», YyKa3aThb KOOPJIHWHATHl COOTBETCTBYIOUIMX IMap
CJlydaliHBIX BEJIMYMH, MOJYYUTh 3HAUEHHs MapHBIX KO03(PUIMEHTOB KOppensuu) MonapHble
KO3 PHUIUEHTHI KOPPEISIIUNA MEXIY HE3aBUCMBIMH CITY9allHBIMU BEIMIMHAME — [xixi+1 W MEXKIY
3aBucuMbIMU (Yi) M He3aBUCUMBIMU (Xi) TEPEMEHHBIMH -lyixi; ONPEACIUTh UX 3HAYUMOCTD
IyTEM CPaBHEHUS C TAOJUYHBIMU, KPUTHIECKUMH 3HAUCHUSIMH KOd(PPHUIIHEHTA KOPPEISAIIUH.

Hwxe npezacrasiena Tabiuna ¢ KpUTUYECKUMU 3HAYSHIMU KO3 pULIneHTa KOoppessiuu B
3aBUCHMOCTH OT 00beMa BHIOOPKH (N) U YPOBHSI 3HAYMMOCTH (01); o = 1 — p, r/1e P — BEpOSITHOCTh
COOBITHS.

Kputnueckue 3HaueHus: KoaphuueHTa Koppeasiuu

O0beMm YpoBeHb 3HAYUMOCTH, 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 3an0xeHbl popMyJibl Il pacueTa MonapHoro K03 GuineHTa KOppesiuu:

- Ixixi+l = Z(Xi— Xiep) ( Xi+1 — X(i+1)ep)XiXi+1/NSxiSX i+1

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

3HauuMOCTh  KO3((UIMEeHTa MapHOH  KOppelslUH  OINpeleNsercss CpaBHEHUEM
(dakTHyecKkoro 3Ha4eHHUs] KOIPPUIMEHTa KOppeNsuuu ¢ TaOJIWYHOM 3HAUYEHHUEM: €CJH
(bakTHuecKkoe 3HaYeHHe OOJbIIe TaOJIUYHOTO, TO CYLIECTBYET MEXIY HEH3BECTHBIMU 3HAUMMast
CTaTHCTUYECKas CBS3b, B IPOTUBHOM CIIydae TaKOBasl CBSI3b OTCYTCTBYET.

AKP 3. Ortceurp He3Hauummble (akTop aHaau3upyemMoil BbIOOpKU. Onpenenutsb
CTaTUCTUYECKU 3HAYMMBbIE CBSI3M MEXIY 3aBHCHMBIMHU M HE3aBUCHUMBIMU IIEPEMEHHBIMHU U BHJA
pPEerpecCMOHHOM 3aBUCUMOCTH, a TAK)KE MEX/1y HE3aBUCUMBIMU [TEPEMEHHBIMHU.

B nepByto ouepenb cTpOUTCS KOPPEIALMOHHAS MAaTPULIA — CAMMETPUYHAs! OTHOCUTEIIBHO
JUaroHad (aHaJOTMYHO TaOMUIE CIIOPTUBHOIO COPEBHOBATEIILHOTO KOMAHIHOTO HIIU
JUYHOCTHOT'O YeMIIHOHATa) — 00pa3ell MPUBOAUTCS HUXKE.

X1 X2 X3 X4 Xs Y1 Y2 Y3 Y4

X1 1 I'x1,x2 I'x1,x3 I'x1,x4 I'x1,x5 fy1x1 ry2xi ly3x1 ly4,x1
X2 1 I'x2x3 I'x2,x4 I'x2,x5 ly1x2 ly2x2 ly3x2 ly4,x2
X3 1 I'x3,x4 I'x3,x5 ryl,x3 ry2,x3 ry3,x3 ry4,x3
Xq 1 I'x4,x5 ly1,x4 ly2 x4 rys x4 ly4,x4
Xs 1 Iy1.x5 ly2,x5 Iy3xs IYaxs
Y1 1 fy1y2 fy1y3 ly1,y4
Y2 1 ry2,y3 ly2,y4
Y3 1 ly3,y4
Ys 1

3areM 3HaueHUS K03(PPHUIIMETOB MAPHBIX KOPPENALUNA OTMEYAIOTCs 3HAKOM (), €CJIM 3TOT
KO3 PHUIHUEHT KOPPENALMH CTATUCTUYECKH 3a4UM, U 3HAKOM (-), €cII KOAPPUIINEHT KOppeAIIU
He3HauuM. J{J1s oTcenBaHMs HE3aBUCUMBIX MepeMeHHBIX (X-0B) MpoBOIUTCS (OJUH U3 METOOB)
clefyioas Mpoueaypa: U3 oOLel KOppenslrOHON MaTpHIbl BBIAENSETCS y4acTok ¢ Xi U B
sTYEHKaX MPOCTABJISIETCSI COOTBETCTBEHHO (+) HIH (-).
X1 X2 X3 X4 Xs Koin-Bo
3HaYMMBbIX
KOppEJALUil




X1 + - + - 2-1-0
Xo | + 1 - - + 2

Xs | - - 1 + - 1-0
Xq| + - + 1 + 3

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

Takum oOpazom, mocie AByX UTTEpaluid ocTamuch 3 X-a - X1, X3, u Xs.

Jlnist BBIOOpa 3HAYUMBIX 3aBUCHUMOCTEN (110 KO3 PUIIMEHTY KOPPETAun) MeXAY Y-MU U
X-MH, YTOOBI IOCTPOUTH PEIPECCUOHHBIE YPABHEHHUS CBSA3H, HEOOXOMMO NIPOAHATIU3UPOBATH EIIE
OJIHY YacCTh KOPPEJISILHOHHOW MaTPUILIbL:

Y1 Y2 Y3 Ys 3HaYUMEbIC
Koppesiuu Xi
c Yi

X1 ryixt/+ | Tyoxal- | fyaxi/t | Tyaxi/- Xi1cYiuY3

X2 Mx1,x2!- Mx1,x2/- Fx1,x2!- Ix1,x2!- Xz — Her
KOppEISALHIA C

Yi

X3 rxixal- | Maxal- | haxsl- | Ixaxal/+ X3cYs

X4 xixalt | taxalt | baxalt | axal- | Xac Y, Y2, Y3

Xs rxixsl- | Mxaxsl- | Fxaxsl- | Ixaxs/+ Xsc Yy

3Ha4. Koppen. Y Yic Yac Ysc Ysc
¢ Xi X1, X4 Xa X1, Xa | X3, Xs

Ha ocHoBaHHMM 3HAYMMBIX KO GHUIIUEHTOB KOPPesAin MKy Yiu Xi OIpeesieTcsi, 4To
HEOOXOMMO TOJTYYUTh PETPECCHOHHBIC YPABHEHHUS CIICAYIOIIUX BHIOB U C YUETOM OTCCHBAHHUSI
X-0B:

Yi= ao+aiXy;

Y2= HeT ypaBHEHHUS;

Y3 =ao+ arXy;

Y4 =aop+ azXs+ asXs;

AKP 4. TIpu noMo1iy npruMeHEeHUs! perpecCHOHHOI0 aHalln3a paccyuTaTh KO3 OUIINEHTHI
PErPECCUOHHOTO YPABHEHMUSL.

B AKP 3 omnpeneneHbl BUABI PErpeCCHOHBIX 3aBUCUMOCTEH, KOTOpbIE HEOOXOIUMO
MOJIyYUTh JJI OLICHMBAHHWS, IPOTHO3a U YIPABJIEHHUsS TEXHOJIOTMYECKMMH Ipoueccamu. [l
pacuera Ko3((PUIMEHTOB ypaBHEHUN do, @i IMPUMEHSETCS pacueTHBIH METOJ HaMMEHbIINX
kBagpatoB (MHK) c wucnonb3oBaHueM HCXOJHOM BbIOOpKH ciydaiiHbix BennuuH. MHK
IpearnoyiaraeT MOMCK AKCTPEMaIbHOr0 (MUHUMAJIBHOIO) 3HA4Y€HHUS (YyHKUIHMOHAA CYMMBbI
Pa3HOCTH B KBaJpare MEeXAY (PaKTUYECKUMH U PACUETHBIMHU 3aU€HUSAMH (DYHKIIMH OTKJIMKA:

F = Z(Ypaxr- — Ypacs.)? — Min (0). B ypaBHeHHe TOACTABIAIOTCSA TOCTPOUIHO (PaKTUIECKHE
3HAUEHUS Ygpaxr. U Ypaca. B BUJIE ypaBHEHUs, nosryueHHoro B AKP 3. /Ins pemenus yka3aHHOTro
¢dyHKIIMOHAaIa HEOOXOIUMO MOIYYUTh CUCTEMY YPAaBHEHUN B YAaCTHBIX MPOM3BOAHBIX U Kaxk10€
U3 YpaBHEHMI MPHUPABHATH K HYmMO. TakuM o0pa3oM, MOJIy4arcss 3Ha4eHUs CBOOOIHOTO 4ieHa
ypaBHEHUS do U KOd((PUIIMEHTHI NpU HE3aBUCHUMBIX MEPEMEHHBIX ai = ax. s omepaTuBHOTrO
pemennst MHK npumensiercst nporpammHuoe odecriedenue Exel (fx — nuneiin). B moanporpamme
«TMHEWH» YKa3bIBAIOTCS KOOPJWHATHI Yi U X, 3aTreM Habuparotcs nozunun «MCTUHA» u 3atem
Shift+Ctrl+Enter. B npenBaputensHO BbIACIEHHOE TT0JIE TPOTPAMMHO TIOMEIIAIOTCS PE3YIbTaThI
pacuera — KOdDQHUITMEHTHI Ao, ai = axi (epBast cTpoKa), KodunrenT nerepMuHanuu R? (3-a
cTpoka, 1-ii cronben), kputepuit @umepa F (4-as crpoka, 1-b1ii cronberr).

AKP 5. ITpoBecTy KOppEKTUPOBKY TOUHOCTH YPAaBHEHUS PETPECCUN B TEUEHNUN BPEMEHH.
Cormacao TpeboBanmsiMm OCT 14-34-90 «CraTUCTUYECKH TPUEMOYHBIM KOHTPOJb
KauecTBa METAJUIONPOLYKIUHU MO KOPPEISALMOHHOM CBSI3U MEXAYy HapaMeTpaMu» BO3MOKHO
UCIIOJIb30BAaHUE  PErpEeCCHOHHBIX  3aBUCHMOCTEH  IIapaMeTpoB  KadecTBa  (BpEMEHHOE



COTIPOTHBIICHUSI Pa3pPbIBY, OTHOCUTEIILHOE CY)KEHHE U T.M.) OT (PaKTOPOB (XMMHUYECKUU COCTaB
CTalli, TEXHOJIOTUYECKUE TapaMeTphl Tporiecca) s TPOTHO3MPOBAaHUS CBOWCTB 0e3
OCYILECTBJICHUS pa3pyLIAOIMX HCObITaHUWA. JUJIsI NMPOBEPKM TOYHOCTH MOJEIU IIPU 3TOM
HaOWpaeTcss KOHTPOJbHBIH MAacCCHB JAaHHBIX, COCTOSIIIUX W3 PE3yJbTaTOB pa3pyIIAONINX
UCTIIBITAHUHN OJTHOM JeCATON TIaBOK/MapTuil Takou nmpoaykiuu. [Ipu Habope He MeHee 50 m1aBoK
WIA OIWH pa3 B KBapTaJl MPOBOIUTCS IMPOBEPKAa TOYHOCTH NMPUMEHIEMOH MaTeMaTH4ecKOn
perpeccun. MeToauKa MPOBEPKH 3aKiII0YaeTcs B ciedyronieM. Habupaercs MaccuB pa3HOCTEH
MEXIy (PaKTHYECKHMMH JIaHHBIMH KOHTPOJBHOH BBIOOPKM W PACUCTHBIMH 3HAYCHHUSMH TI0
PErpeECCUOHHOMY YPAaBHEHHUIO (Ygaxr. — Ypaca.), PACUUTHIBAETCS CPEHEE 3HAUEHHE 3TUX OTKJIOHEHUI
U CPaBHHUBACTCSI CO CTATUCTHYECKHM KpHTEpHEeM (CTaHIApTHBIM OTKJIOHCHHEM IapaMeTpa
KadyecTBa - Syi). Ecnu cpenHee OTKIOHEHHE MEHEE CTATUCTHUYECKOTO IMapaMeTpa, TO ypaBHEHHE
NpU3HAETCST  aJCKBAaTHBIM pPEATbHBIM  YCIOBHSIM. B TPOTHBHOM cllydyae MPOBOIMUTCS
KOPPEKTHPOBKA YpaBHEHHUS IMyTeM H3MEHEHHs 3HAYCHHs €ro CBOOOJHOIrO uieHa: do1 = ao -/+
Y(Yaaxr. — Ypacu.)/N, TI€ N — 00BEM KOHTPOJILHOMN BEIOOPKH, 3HAK -/+ MOKA3BIBET, UTO, €CIIH CPEHEE
OTKJIOHCHHS Ayj UMEET 3HaK +/- , TO KOPPEKTHPOBKA 3HAUCHHUS Ao OYIIET COOTBETCTBEHHO -/+AYyi.

AKP 6. ITocTpouTh MaTpHIly HOTHOTO (JAKTOPHOTO dKcHepuMenTa tuma 2" —22 u 23,

B ocHOBaHuM CTENEeHHOW 3aBUCHUMOCTH IPEJACTABIEHO KOJUYECTBO YPOBHEMH
BapbupoBaHus (akTopoB. MmMeercs nBa BapuaHTa ypoBHEW: 2 - MUHMMAaJIbHOE U MAaKCUMAaJIbHOE
3HaueHus U 3 — MUHUMaJIbHOE, MaKCUMAaJIbHOE U CpellHee 3HaueHusl (akTopoB. B mokaszateine
CTENEHHOW 3aBUCHUMOCTH NPEACTaBICHO KoiuuyecTBO (hakropoB. Ilpu cocTaBieHMH MaTpHUIlbl
IUTAHUPOBAHUS 3KCIEpPUMEHTa HEOOXOAMMO YUYUTHIBATH YETHIPE CBOWCTBA CYIECTBOBAHUS
ypoBHEH  (aKTOPOB: CHMMETPHUYHOCTb, OPTOTOHAJIBHOCTb, POTATA0EIBHOCTh, YCIOBHE
HOPMHUPOBKH.

Omnpenenutb KOIPPUIHEHTHI YpaBHEHHS 110 H3BECTHOMY alnropuTt™y: ai = (Xxiyi)/n, ao
= Xyiln.

AKP 7. Iloctpouth Bce BO3MOXKHBIE BapUAHTHI MATPHUIBl JPOOHOIO AKCIEPUMEHTA
tuna 2>, 252, OnpenenuTs K03 GUIMERTH ypaBHEHHS O H3BECTHOMY alTOpuUTMY: ai = (ZXiyi)/n,
ao = Xyi/n.

AKP 8. Pacuurare ko3pduumeHt koHkopaauuu (kodd@uuueHT coriacus) mnpu
HKCHEPTHON OLIEHKE BIMAHUA (AaKTOPOB Ha (PYHKIMIO OTKJIMKA (IapaMeTp ONTHUMM3alMu) 10
crenyromeii 3apucumocti: W = 12S/[m?(n®-n)], roe S — cymMma KBagpaToB OTKIOHEHMH OT
CPEIHEro 3HAYEHUs OLEHKH SKCIIEPTOB, M — YUCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Haiitu »skcTpeMalibHOE 3HAueHHME TMapaMeTpa ONTUMHU3aUuM B 00JacTH
onpezaeneHuss QyHKIUU IBYX U MHOTO(AKTOPHBIX YpaBHEHHH (METOJ] KPYTOro BOCXOKICHUS
bokca-Yuicona) ¢ npUMEHEHHEM HWTTEPAlMOHHOTO TOLIAroBOr0 METOJa B HaIpaBICHUU
rpagueHTa.

Memoouueckue pexomenOayuu O NOO20MOBKU K CEeMUHApy -  NPAKMUYECKUM
3aHAMUAM
CeMuHap - BUJ TPYNIOBBIX 3aHATHI MO Kakoi-mubOO HaydHOH, y4eOHON W apyroi
npobjemMaTuke, akKTUBHOE OOCYXKJIEHHE YYaCTHHKAMHU 3apaHee MOJATOTOBJIEHHBIX COOOIEHHIH,
noknanoB U T.1. C TeMaTHUKOW CEMUHApOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM MOJro-
TOBKM K CEMHHapy CIEIYIOLINi: BHIOpaB TeMy, CTYACHT COCTaBIsET CBOM MIaH-rpaduK MOJ-
TOTOBKM K ceMuHapy. s mpuoOpeTeHus MMPOKOro BUAEHHUS MPOOJIEMbI CTYAEHT CTapaercs
OCMBICIIUTB €€ B 00111eM 00beMe; MO3HAKOMUTHCS ¢ TeMOIl 110 0a30BOMY yueOHOMY OCOOHUIO MITH
JPyroii OCHOBHOM pPEKOMEHIYyeMOW IMTepaType; BBIIBUTh OCHOBHBIE WJEH, PACKPBIBAIOLIUE
JTaHHYIO Tpo0JieMy; CBEpUTh HMX OINpPENEJCHUsS CO CIPABOYHHUKAMH, SHIUKIIONEAUEH; MOMI-
TOTOBUTH IUIAH-KOHCIIEKT PACKPBITUS AAHHOW MPOOJIEMBI; BBISIBUTH HESCHBIE BONPOCHI U MOJ0-
OpaTh JAONOJHUTENBHYIO JUTEPATYPy AJS UX OCBEIICHUS; COCTaBUTh TE3UCHI BBICTYIUICHUS Ha
OTJEJIBHBIX JHMCTaX AJIS MOCIEAYIOIEro BHECEHHs JONOJHEHUH U NOArOTOBUTh JOKJIAA WU pe-



depat nms cooOIIeHuss Ha CeMUHApE; MPOaHATU3UPOBATh COOPAHHBIN MaTepuan JUIsl TOTOJIHHU-
TEJIbHOM MH(OpMalMK MO TeMaM CEMHMHapa; T'OTOBACh K BBICTYIUIEHHIO HA CEMUHape, MO BO3-
MOYKHOCTH TPOKOHCYJIBTUPOBATHCS C MPEIoaBaTesieM; OTHOCUTHCS K COOpaHHOMY MaTepHaiy,
KaK K HCTOYHUKY OyylIUX UCCIIEI0BaHUH.

CeMuHapckue 3aHATUS DPACIIUPSIOT M 3aKPEIUIAIOT 3HAHUS, 3aJI0)KEHHBIE B TEOPUU
npeamera. Ha HUX BBIHOCATCS BONPOCHL, OCOOEHHO HEOOXOAMMBIE AJIS MPAKTHKU, WIM MPoo-
JIEMHBIE BOIPOCHI, KOTOPbIE BO3MOYKHO PEUIMTHh TOJBKO B Ipoliecce coTpyaHuuectBa. Cpenu
00s13aTeNIbHBIX TPEOOBAaHUN K CEMHHAPY - NPEIBAPUTEIbHOE 03HAKOMIIEHHE C TEMOI, BOIpOCcCaMu
U JIUTEPATYPOM 110 TaHHOU TEME.

CoBpeMeHHas IpaKkTUKa MpeagaraeT MUPOKUHA Kpyr TUIIOB CeMUHAapCKuX 3aHATHi. Cpeau
HUX 0C000€ MECTO 3aHMMAET CEMHHAP-IHCKYCCHS, TJ€ B JAMAJIOre XOPOLIO YCBaWBaeTCs HOBAs
uH(pOpMaLs, BUAHBI YOEXKIEHUS CTYAECHTa; 00CYKIAI0TCs IPOTUBOPEUHs (SIBHBIE U CKPBITHIE) U
HEIOCTaTKU; A1 00CyKAeHus: OepyTcsi KOHKPETHBIE aKTyallbHbIe BOIPOCHI, C KOTOPBIMH CTY-
JICHTbl NpPEIBapUTEIbHO O3HAKOMJIEHBL. Takke B CEMHUHAp BKJIIOYAKOTCS BONPOCHI AJIS HH-
TEJJICKTYIBHOW Pa3MHHKH (MHOTJA 3TO JWCKYCCHOHHAs CTaThsl, IO KOTOPOM CTaBATCS IMPOO-
JIEMHBIE BOIIPOCHI); JAUCKYCCUSI MOYKET Pa3BEpTHIBATHCS 3a0YHO Kak KpyroBoil cemunap. [lanee
MOJIBOAATCS UTOTH JMCKYCCUH, 3aCIyIIMBAIOTCA M 3alUINAIOTCS NpoekTHble 3ananud. [locie
3TOr0 MPOXOAUT "MO3roBOH IITYypM" IO HEpEeIIEHHBIM MPOOJeMaM TUCKYCCHH, a TaKKEe BbISB-
JSIFOTCSI IPUKJIA/IHBIE aCHIEKThl, KOTOPbIE MOXKHO PEKOMEHJIOBATh /ISl BKIIOYEHUS B KYpCOBBIE U
JTUIUTIOMHBIE pa0OThI MK B arnpoOariiio Ha npakTuke. Ha ceccun npenogaBarens obodmiaer pe-
3yJBTaThl IPOJIEIAHHON CTYIEHTOM PaboThI.

CeMUHapbI-IUCKYCCUU TPOBOJSATCS C LEJbI0 BBISBICHUS MHEHHUSI CTYJIEHTOB IIO
aKTyaJbHBIM BOIIPOCAM MU3y4aeMOro MpeaMeTa.

CemuHap-uccie[oBaHuE TPEANONaraeT MpeaBapuTeNbHYI0 paboTy - Hamucanue pede-
para, JI0KJIaJia [0 UTOraM OIBITHOM paOoThl. YUacTHe B HEM - 3TO, IPEXKJIe BCEro, AUANIOT CTYy-
JIeHTa C mpenojasareneM. Pe3ynpTaTsl 00CyX1al0TCd Ha CEMUHApE C HAIJISIIHBIM OKa30M HC-
CJIEZIOBATENICKOTO MaTepuana (cxembl, TaOmuIbl, rpaduKH, AMArHOCTHUECKUE METOJHUKH).
YactuuHo MaTepuan MoxeT ObITh BKItoueH B BKP. [Ipu noaroroske k ceMuHapy-uccie0BaHUIO
CTYACHT M3y4YaeT pPe3ysbTaThl TEOPETUYECKUX HCCIEeOBaHMH, cocTaBiseT OuOaMorpaduio mo
TeMe, YUUTCS MUCcaTh 0030pbI 10 TEXHUYECKOH 3a/1aue-1polieme.

[TpoGnemMHbII ceMUHAp TOTOBUTCS IMpENojaBaTesleM J0CTaTOYHO OCHOBATENIBHO: IMOJI-
Ouparorcs TpoOJIEMHBIE M KOHTPOJIBHO-IIPOBEPOUYHBIE BOIMPOCHL. Takoil ceMuHap BO3MOXKEH
TOJIBKO IIOCJIE MPOXOKIAEHUS TeMbl. K HEMy CTYIEHTBI FOTOBSTCS IO JINTEPATYPHBIM MCTOYHM-
KaM: MOHorpaduu, CIpaBOYHUKHU, CIOBapH, *ypHaibl. K mpobieMHOMY ceMHHapy mpocmar-
pUBaeTcs JMTepaTypa B paMKaxX pa3IMYHbIX HUCCIIEAOBATENbCKUX IIKOJ  (Hampumep
"TpaauIIMOHHBIEC U HETPAAUIIMOHHBIE TIOJIXOIBI K TIpo0seme").

Haubonpuryto 3pQpekTUBHOCTh MPUHOCAT CEMHUHAPHI, MPOBOJUMBIE B (OpME KOJJICK-
TUBHOM MO3HABATEILHON JESATENIbHOCTH, UMEIOLIEH orpeielIeHHbIe 0COOEHHOCTH, & UMEHHO:

- pa3zeneHue CTYJCHTOB Ha TPYMIBI 110 UX KeJlaHHIo (C 00sA3aTeIbHbIM yYacTHEM CTY-
JIEHTa C yCTONYMBBIM MHTEPECOM K JAaHHOMY IPEIMETY);

- MOCTAHOBKA OOIIMX IIeNIel 1 3a7ay4 JUIsl TPYIIIbI;

- paboTta B MOCJEI0BAaTENbHOCTH - UHAUBHAYallbHAsA, NapHas (4alle BCEro MepeKkpecT-
HBII OIpOC), paboTa B rpyrmIe, KOJUIEKTUBHAS;

- 00s13aTeNIbHOE MPEBAPUTEIHLHOE OTPaHUUEHUE 10 BPEMEHH Ka)KJI0T0 dTana 3aHsATHi;

- OKCHEPTHBIN aHAJIHM3 C pacyeToOM KOA(PPHUIIMEHTAa KOHKOPIAINH;

- OIIEHKa pa0OoThI TPYIIIbI IPENO/IaBaTENEM;

- IPOBEJIEHNE CAMOOLICHKHU.

Tpumepuviii nepeuenvp mem pehepamos 6 suoe UHOUBUOYANbHBIX doMmauwinux 3a0ay (U3)

N3 Ne 1. Tlonstus wmaTeMaTH4eCKOM CTATUCTUKU. BHIBI 3KCIIEPUMEHTOB.
KonTponbubie kapThl. [L11aHbl 3KCIEPUMEHTOB
1. OcHOBHbBIE MOHATHS W3 TEOPUU BEPOSITHOCTU U MATEMATUUYECKOM CTaTUCTUKU
(reHepanbHasi COBOKYITHOCTD, BRIOOPKA CIIYYailHBIX BEJTMYNH, XapaKTEPUCTUKH BHIOOPKH ).



2. IloHaTue 0 BUAAX IJIAHUPOBAHUS MATEMaTHUYECKOTO M (PU3MUECKOr0 SKCIEPUMEHTOB,
MPUHITUTIAX TEOMETPUIECKOTO M (PU3HIECKOTO 01001 OOBEKTOB YIIPaBICHUSI.

3. Texymuii KOHTPOJIb MPOIYKIIHMH.

4. TlpuHuumnel BbIOOpa KOHTPOJUPYEMBIX MAapaMeTPOB M HUX YPOBHS B CTaHIApTax Ha
METAJITYPrUUYECKYIO IIPOAYKLIHIO.

5. Cratuctnueckoe o0OOCHOBaHHE OOBeMa BBIOOPKH MpPU KOHTPOJIE y IMOCTaBIIMKA U
noTpeouTens.

6. KoHTposibHBIE KapTHI.

7. O0mias cxema ynpaBieHHs TEXHOJIOTHYECKUM 00BEKTOM € aIallTUBHBIM OJI0KOM

8. Teopernueckuit MOaX0A, MaTEMAaTHUECKOE CUMYJIMPOBAHHE YCIOBUN 3KCIEPHUMEHTA,
(bu3nUecKuil FIKCIIEPHUMEHT.

9. YcnoBus nonobust pusmdeckoro o0beKTa U MaTepUaIbHON KOMHH.

10. Be16op naunbosnee 3¢ peKTUBHOM CXeMBbI SKCIIEPUMEHTA.

11. CocraBieHue IIaHA MPOBEIACHUS DKCIIEPUMEHTOB Pa3HBIX YPOBHEH (OMBITHBIN,
1ab0paTOpPHBIi, MOJIYTIPOMBIIUIEHHBIH, IPOMBIIIJICHHBIH, M3TOTOBJICHHE OTIBITHO-
MIPOMBIIUICHHON MapTUN).

N3 Ne 2. Koapdunuent konkopaanuu. [IpaBuia miaHupyeMoro sKkcrepumMeHTa

1. Buasl mapameTpoB ONTUMHU3ALUU, OOOOIIEHHBIA MapaMeTp ONTUMHU3ALUU, (HYHKIUS
JKEJIaTeIbHOCTH.

2. Bo1bop Tuma MaTeMaTHuecKoi MOJTMHOMHUATBHON WM WHOW MOJIEIH.

3. [IpaBuiia NOCTPOEHUS IIAHOB — IPOOHBIX PEIUIHK.

4. Pucku mpH UCHONB30BaHUU TIAHOB C APOOHBIMU PEIUIMKAMH — BIHMSHHUE HA TOUHOCTD
POTHO3UPOBAHUS (DYHKIIMU OTKJIHKA.

5. Turbl MJIaHOB SKCIIEpUMEHTa — ABY- M Tpex (aktopubie mianel Tuma N = m" (N —
HE00X0IUMOE KOJIMYECTBO OMBITOB, M — KOJIMYECTBO YPOBHEW BapbUpPOBAHMS CIIy4alHbIX (ak-
TOpPOB, N — KOJIMYECTBO (PAKTOPOB).

6. Koapdunuent konkopaanuu (KodH@PHUIMEHT corjacusi) MpH DKCIEPTHOM OIEHKE
BIUSHUS (PaKTOPOB Ha PYHKIIUIO OTKIUKA (TTapaMeTp OMTUMM3AIIHH).

7. OCHOBHBIE CBOMCTBA MaTPHUIbl MATEMATUYECKHU TNIAHUPYEMOTO FKCIIEPUMEHTA (OPTOro-
HaAJIbHOCTh, POTOTA0ENbHOCTh, CHMMETPHYHOCTh, HOPMUPOBKA HKCIIEPUMEHTATIBHOM MaTpPUIIbI).

8. Meronuka pacyera KO3(QQPUIMEHTOB SMIHUPUYECKOTO YPABHEHMSI IO JaHHBIM
IIPOBEJEHHOTO IIJIAHUPYEMOT'0 IKCIIEPUMEHTA.

9. Ca3b ¢ dekra dakropa ¢ KodphuIMeHTaMH YpaBHEHHUS.

10. Kputepun onTuManbHOCTH INIAHOB DKCIIEPUMEHTA.

11. BBeneHuwe B pelmIeHHE IO IOMCKY ONTHUMAJIBHOTO 3KCTPEMAJIBHOIO 3HAYECHHUS
napameTrpa ONTUMH3AIMM B 00JacTH omnpeAeieHus QYHKUUMU JBYX U MHOTO(AKTOPHBIX
ypaBHEHUH (METOJI KpyTOro BOCX0XAeHUS bokca-Ywuicona u ap.).

I[MTPUJIOXEHMUE 2
7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEACHHUS IPOMEKYTOYHON aTTeCTAIIUH



Mo AMCHUIIJINHE «l'[.ﬂaﬂnponaﬂne IKCICPUMEHTA)

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTAMU:

CtpyKTypHBII
JIEMEHT

[Tnanupyemblie pe3ynbTaThl
o0ydeHus

OneHouHble CpeCTBA

OIIK-4 - CnocobeH mpoBOAUTh W3MEpeHHs W HabmoneHus B cdepe mnpodeccHoHaTbHON
JESITEIILHOCTH, 00pabaThIBaTh M MPEACTABISATH YKCIICPUMEHTAIBHBIC TAHHBIC

OIlK-4.1

Bribupaet u npumeHsier
METO/Ibl U CPEACTBA U3MEPEHHUS
JUIsl ONIPEJICIIEHHS CBOMCTB
MAaTEepHUAJIOB U U3JIEIINI U3 HUX

Teopernueckue Bonpocsl (M3 Ne 1, 2)

1. CBenenus u3 TEOpUU BEPOSTHOCTU U MaTe-
MaTHYECKOW CTaTUCTHUKH (TeHEepaibHasi COBO-
KYITHOCTb, BEIOOpKA CITy4yallHBIX BEIMYUH, Xa-
[PaKTEPUCTUKU BBIOOPKN). [Ipumep mecmogozo
Baoanus — Ymo makoe cuyuaiinas 4uciosas
senuuuna?

Bapuanmsl omeemos a)-2).

) 6eposIMHOCMb NOAGIEHUS MAKOU 8eNUYUHb]
— 100 %;

0) 6epOAMHOCMb NOAGNIEHUS MAKOU 8eNUYUHBL
— 0 %;

6) 6epoAMHOCb NOAGNIEHUS. MAKOU 8eTUYUHb]
— 75 %;

) 6ePOAMHOCING NOABNIEHUS MAKOU BETUYUHBL —
om () 0o 100 %.

2. Buzbl mimaHUpoOBaHUS MAaTEMAaTHYECKOTO H
(bU3UYECKOTO IKCTIEPUMEHTOB, TPUHIIUIIBI
reOMETPHUECKOTO U (PU3UIECKOTO MO100us
00BEKTOB yIpaBieHus. [Ipumep mecmosozo
za0anus — Ymo maxoe akmueuwiil Qusuyec-
Kutl sxcnepumenm? Bapuanmuvl omeemog a)-
2): a) ebinoHeHUe IKCnepuMenma Ha Kakom-
b0 uzuueckom obvexme,

0) nposedenue 3KCnEpUMEeHma no npeosapu-
MmejibHO COCMABIeHHOM) NIAHY C YCMAaHOo8e-
HueM yenu u NO3MAnHOCMU 8bINOIHEHUs UCCTe-
DosamenvbCeKux npoyeoyp;

8) 8bINOIHEHUE IKCNEPUMEHMA ¢ NPUMEHEHUEM

cneyuantbHo20 0060py008anUsl,




c) uccredosanue IKCnepuUMeHmanlbHo20 mame-
puana cneyuanvHviMu cpeocmeamu usmepe-
s

OIIK-4.2 [IpoBoauT SKCIepUMEHTANIbHBIC [PemuTh  3agady ©3  NpOQeCcCHOHATBHOU
ucclieioBaHus U ucronb3yer  |oomactu: (AKP Ne 1-9)

OCHOBHBIE ITpreMbl 00paboTKu H|l. [IpoBOANTH KOPPENSALUUOHHBIN U perpeccu-
MIPE/ICTABJICHHUS IOTYYCHHBIX  [OHHBIA aHAIM3bBI, PACCUUTHIBATH KO PHUIHCH-
JAHHBIX Thl PETPECCHOHHOTO YPaBHEHHS METOI0M
MHK.

2. HaxoauTe 3KcTpeManbHOE 3HAUEHUE
MapamMeTpa ONTHMHU3ALUK B OOJIACTH OIpejie-
eHus (QYHKIMM C TOPUMEHEHUEM HTTepa-
[{MOHHOT'O [TOIIar0BOI'0 METO0/1a B HAIIPABJICHUH
rpagueHTa.

3. CTpouTh BapuaHThl MaTpULbl IPOOHOTO
hkciepumentTa tuma 2%, 25°2; onpenenaTs
KOX((HUITMEHTHI yPAaBHEHUS IO U3BECTHOMY
anroput™y: ai = (Zxiyi)/n, ao = Zyi/n.

4. CTpOUTh MaTPHILy TIOJTHOTO (PAKTOPHOTO
skcriepuMentTa tumna 2" —22 u 23; onpenensath
KOX((HUITMEHTHI ypaBHEHUS IO U3BECTHOMY
anroput™y: ai = (Zxiyi)/n, ao = Zyi/n.

5. [IpoBOIUTHE KOPPEKTUPOBKY TOUHOCTH
YpaBHEHUS PErPecCUU B TEYCHUH BPEMEHH T10
MaccHBY pa3zHOCTEl Mexny (pakTHIecKuMU
TaHHBIMU KOHTPOJIBHON BBIOOPKH U pacueT-
HBIMU 3HAUEHUSIMHU 10 PETPECCHOHHOMY ypaB-
HEHUIO (Ygaxr. — Ypacu.). ECIIN cpeniHee oTKIIO0-
HEHUE MEHEE CTaTUCTUYECKOTo apaMeTpa -
CTaHAapTHOTO OTKJIOHEHUS S, TO ypaBHEHHE
pu3HaETCs aleKBaTHBIM. B mpoTuBHOM city-
yae MPOBOJAUTCS KOPPEKTUPOBKA YPaBHEHUS
[yTeM U3MEHEHHUS 3HaYEHHUS €ro CBOOOIHOTO
uieHa: dot = a0 -/t X(Ygaxr. — Ypaca)/N, TIE N —
00BEM KOHTPOJIHOM BBIOOPKH, 3HAK -/+ MOKa-
3BIBET, UTO, ECJIA CPEJI-HEE OTKIOHEHUS Ayi
MMeeT 3HaK +/-, TO KOPPEKTUPOBKA 3HAUEHUS
@0 Oy/1eT COOTBETCTBEHHO -/+AYi.

6. PaccuntbiBaTh K03(pPUIIHEHTHI perpec-
CHOHHOTO ypaBHEHHs (110 BEIOOPKE, IPEIOo-
PKEHHOM IperogaBaTesieM) 1ociie MpoBeaeHUS
KOPPEJALIMOHHOIO aHau3a, OTCEMBAaHUS He-
BHAYUMBIX (PaKTOPOB U ONPEEICHUS CBI3U
3aBUCHUMBIX U HE3aBUCHUMBIX IEPEMEHHBIX.

0) Ilopadok nposedeHuss NPOMeX’CYMOUHOU ammecmayuu, noxazamenu u Kpumepuu
OYEHUBAHUSL:

HpOMe)KYTO‘IHaH arrecragus 1o JUCHHMITIIIMHE «HJ’I&HHpOB&HHC OKCIICPUMCHTA» BKIHOYACT



TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTH YPOBEHb YCBOSHUS 00yUYAIONTUMUCS 3HAHUH, U
MPAKTUYECKHE 3a/IaHUs, BBIABISIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUM.

®dopma npoBeieHus 3aueTa (yCTHAs 00 B BUC TECTHPOBAHUS ) JOKHA OBITH OJTMHAKOBOKN
JUISL BceX 00y4arouiuxcs B rpyrme.

B ciydae criopHO# cuTyaluu MeXAy OOYyYaroIIMMCs W TPEoaaBaTeieM MPUHUMAIOIIUM
MIPOMEKYTOUHYIO aTTECTAIUIO, 3aBEAYIOUINI Kaeapoil MOKET MO 3asBICHUI0 00y4aromierocs
Ha3HA4YUTh KOMMCCHOHHYIO CJady 3adyeTa [0 TECTHUPOBAHUIO YTBEP)KJICHHOMY 3aceJaHueM
Kadeapel.

Kpurepun ouneHkun (B COOTBeTCTBHHM ¢ (opMHUpPYeMbIMM KOMIIETEHIHUAMHU U
IUIAHUPYEMBIMHU pe3yJibTaTaMu 00y4YeHHsl) NPH c/1ave 3a4eTa:

— Ha OLICHKY «3Ga4YTECHO)» — o6yqa}omm7lc>1 AOJIKCH IMOKa3aTh 3HAHUS HE TOJIBKO Ha YPOBHE
BOCITPOMU3BCACHUA U 00BSACHCHHS I/IH(bOpMaIII/II/I, HO Y MHTCIJICKTYAJIbHBIC HABBIKKW PCIICHUA
HpO6HCM " 3aJia4, HaXOXJACHUS YHUKAJIBbHBIX OTBETOB K npo6neMaM;

— Ha OLCHKY «HE€ 3a4YTEHO)> — 06yqa}01111/1171cs1 HC MOXKCT IMOKAa3aTh 3HAHUA HAa YPOBHC
BOCIIPOU3BCACHUA U 00BACHEHHS I/IH(l)OpMaI_[I/II/I, HE MOXKCT ITOKA3aTh HHTCIJICKTYAJIbHBIC HABBIKA

pemenus MpoCThIX 3a1ad.

Iloka3zaTenn n KPUTCPHUHA OLICHUBAHUSA 3a4€Ta B BUIAC TECTaA:

IIpu npoBeneHnyn aTTecTaluy MPENoaBaTeln pyKOBOACTBYIOTCS CIEAYIOIMMHU
KPUTEPHUSMH OLICHUBAHMS 3HAHUW CTY/CHTA:

OneHka 3HaHUM CTYAEHTOB IPOU3BOJUTCS C YUETOM BBIIIOJHEHUS UM TpeOOBaHUMI
IIporpamMMsI Kypca.

MOFyT YUUTBIBATHECA aKTUBHAA pa60Ta CTYJACHTA HaA 3aHATHAX, KAYCCTBO BBINTIOJIHCHUA
KOHTpOJ’IBHOﬁ pa6OTBI, WHIAWBUAYAJIbHBIC 0COOEHHOCTHU CTYACHTOB OLCHUBAIOTCA BCECTOPOHHC,
OHAaKO BE€AYLIUM BJICMCHTOM SABJISICTCA CTCIICHb YCBOCHUA UM y‘le6H0ﬁ MporpaMmal. OCHOBHBIM
KPUTCPUCM OLICHKHU 10 OCBOCHUTIO JUCHUIIJINHBI ABJISICTCSA BBIITOJTHECHUE TECTOBBIX 3aJIaHUi.

- «3a4YTEeHO» - BBICTABIISCTCS CTYIEHTaM, YMEIOIIMM PACKPBIBATh COAECPIKAHUE MPEIMETa,
MOKA3aBILIUM Pe3y/bTaT MPHU pEIeHUH TeCTOB Oosee yeM Ha 60% mpaBUIbHBIX OTBETOB.

- «He3aYTeHO»- €CJIM OH HE YCBOWJI XOTS ObI OT/IEIbHBIX CYILIECTBEHHBIX BOIIPOCOB
yueOHOI rmporpaMMbl. He BBIMOIHMIT TECTOBBIE 3aJaHMUS.

[To pemennto mpernogaBaTensi, BEAYIIETO MPAKTUYECKHIE 3aHATHS, OT/IEbHBIC, HanOoIee
AKTHUBHBIE, YCIIEBAIOINE CTYJACHTHI MOTYT OBITh OCBOOOKICHBI OT CAAYH 3a4eTa C YIETOM
OIICHOK, MTOJTyYCHHBIX UMH Ha 3aHITUSAX B TEUEHHE CEMECTPA, T.€. OLEHKHU 32 HTOTOBBII
KOHTPOJIb 3HAHUH UM OYAYT BBICTABICHBI aBTOMATHYECKH.



