





JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

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

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl JIUTEHHBIX IPOLECCOB U MaTEPHATIOBEACHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenpto ocBoeHust monayist AucUUIUIMHBL "llnaHupoBaHue sKcriepuMeHTa’ SBISETCS
noAroToBka OakanaBpoB mo HampasieHuto 22.03.02 "Meramnyprus" u npouiaro moaroToBKH
"MHdpopManinoHHbIE TEXHOJIOTMH B COBPEMEHHBIX JTUTCHHBIX mpolieccax” K mpodecCHoHaTbHON
NESTEIIbHOCTH B COOTBETCTBUM ¢ TpeboBanmsimu DenepanbHoro ['ocyaapcTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTA.

3agaueld M3y4YEeHHsS] AUCHUIUIMHBI SIBJSETCS TMOATOTOBKA CTYJEHTOB K TBOPUYECKOMY
MPUMEHEHHUIO MOJIYY€HHBIX 3HaHUH MPHU CO3/1aHUU HOBBIX U COBEPIICHCTBOBAHUIO JCHCTBYIOLINX
TEXHOJIOTHYECKHX MPOIECCOB, (HOPMHUPOBAHHIO Y CTYICHTOB CUCTEMBI 3HAHHH 110 TUTAHUPOBAHUIO
JKCIIEPUMEHTOB BO Bcex c(epax yuyeOHOW M MPOU3BOJCTBEHHOW AESATENHLHOCTU. DTa 3axada
pelaeTcs CIeayIIMH CIIOCOOAMH:

- 1aTh MOHSATHS 00 OLIEHKE SKCIIEPUMEHTANIBHBIX JaHHbBIX, FT€HEPaIbHOW COBOKYITHOCTH U
BBIOOPKH U3 HEE CIyYalHbIX BEJINYUH;

- chopmupoBaTh y CTyJIeHTa MNPEACTABICHUS O KOPPESIHOHHOM U PErpecCHOHHOM
aHaJIM3aX, METOJMKE OIECHKH W OTCEUBAaHUS PA3JIMYHBIX (PAKTOPOB BBHIOOPKU CITYYAHBIX
BEJIMYUH;

- 00yunTh OOYYAOIIMXCS METOAAM IUIAHMPOBAHHOTO OJKCIIEPHUMEHTAa M IOMCKa
ONTHUMAJIFHBIX 3HAUCHUH (PYHKIIMU OTKIIMKA B ONIPEIEICHHOM 00JIaCTH CYIIIECTBOBaHMS (DaKTOPOB
TEXHOJIOTMYECKOI0 MPOIiecca;

- IPUMEHSTh METOJbl TUIAHWPOBAHHOTO SKCIIEPUMEHTA AJI OOJIETYCHUS PACUETOB MpHU
MPUMEHEHUH IPOOHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

2 MecTo TMCHMIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

HucuuruinHa [InaHupoBaHue 3KCIEPUMEHTa BXOJUT B 00s3aTENbHYIO 4acTh y4eOHOTro
I1aHa 00pa30BaTeIbHON MPOTrPaMMBI.

Jns  u3ydeHWss  JUCLMIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIIQJICHUsA),
c(OpMHPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUIUINH/ IPAKTUK:

Maremarunka

dusuka

[Mudposas rpaMOTHOCTh

OcHoBBI I (PpOBU3ALUY TUTEHHOTO IPOU3BOICTBA

WNudopmarrka 1 HHGOPMAITMOHHBIE TEXHOJIOTUU

KoMIbroTepHslii aHAIN3 JIMTEHHBIX TPOLIECCOB

3HaHus (YMEHUs, BaJIeHUs), MOJTYYeHHbIE IPU U3yYEeHUN JAaHHON AUCLUUILIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYeHUS TUCHUIUTNH/TIPAKTHK:

ITonroToBka K npoueaype 3aliThl U 3al11Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILVINHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThI 00y4eHH s

B pesynabrare ocBoeHHs AUCHUIUIUHBI (Moaynst) «[lmaHupoBaHUE HKCHEPUMEHTA»
oOydJaronuiics 10mKeH 00J1a1aTh CICYIOIIMMU KOMIIETECHITUSIMH:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-4 CnocobGeH mNpoBOAMTH HM3MepeHHs M HaOmoneHus B chepe mnpodeccHoHaNbHOM
JIeSITeTIbHOCTH, 00padaThIBaTh U MPEICTABISITh DKCIIEPUMEHTAIBHBIC TaHHBIS

OIlK-4.1 BriOupaer v npuMeHseT METO/bl U CPEICTBA U3MEPEHHUS NSl OTIpe/IeIeHUs
CBOMCTB MaTEpHAJIOB M U3JIEIUN U3 HUX
OIlK-4.2 [IpoBOINUT 3KCHEPUMEHTAIBHBIE HCCICAOBAHUS W HCIOJIb3YET OCHOBHBIE

IIPHUEMBI 06pa60TKI/I 1 IPCACTABJICHUS ITOJIYYCHHBIX JaHHBIX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

qyuce:

— KoHTakTHas padora — 90,3 akaj. 4acos:

— aynutopHas — 88 akaj. 4acoB;

— BHEayIuTOpHas — 2,3 aKkaJl. 4acoB;

— caMocCTosTeNbHAs paboTa — 17,7 aka. 4yacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCcTalMu - 3a4ET

AynutopHast ) =
o | xonraxTHAs pabora E 3 ®dopma TeKyIero
=
N B aKa/l. yacax o Bu KOHTPOJISI
Pazzen/ Tema 3 (B axaz. acax) S A . p Kon
S 3 © | camocTosTENBHON | ycneBaeMOCTH U
JUCLIATUINHBI 5 [ . | xomnerenu
O 2 £ paboTs MIPOMEKYTOYHOM
na0. | mpakrt. | &3
Jlek. s aTTecTaluu
3aH. 3aH. | QO &
1.
1.1 BBenenue. Cegenus u3
TEOPHUH  BEPOSTHOCTH |
MaTeMaTHYeCKOI ITpopaboTka
CTaTUCTHKUA  (TeHepasbHas TEOPETUYECKOTO
COBOKYITHOCTb, BBIOOpKA (IeKunoHHOTO)
CITy4aiHbIX BEJIMYHH, Marepuaia.
XapaKTEPUCTHKH BBIOOPKH). 55 55 23 Wzydenne Texymmuit koatpons| OIIK-4.1,
Ilonsarue 0 BUJAX ' ' " | nononHUTEILHOTO MaTepHaa. OIIK-4.2
TUTAaHAPOBAHHS Marepuana.
MaTeMaTH4eCKOTO u Texymuit
¢dusngeckoro KOHTPOJTb
AKCMEPUMEHTOB, MPUHLIUIIAX Marepuaia.
reOMETPUYECKOTO "
(u3HIecKoro MoIOOHs.
1.2 CrarucTuueckue
METONBI B YIPABJICHHH|g IpopaboTka
Ka4yeCTBOM MPOAYKIIMH. TEOPETUYECKOTO
Texymmuit KOHTPOJIb (JIeKIIMOHHOT0)
PO TYKITHH. TIpuHIUIBL Marepuaia.
BBIOOpa  KOHTPOJIUPYEMBIX Uzyyenue
napamMeTpoB U HX YPOBHS B JTOTIOJTHUTEIBHOTO
CTaHAapTax Ha Marepuana. N
Tekymmii KOHTPOJIb
METAJTYPTUYECKYIO IMpopaboTka
YCIIEBaEMOCTH.
MPOAYKIIHIO. METOIHYCCKUX OIIK-4.1,
55 55 2,2 o IIpoBenenune
CraTtuctuueckoe yKa3zaHUH K OIIK-4.2
pacueTHbIX padoT ¢
000CHOBaHHE o0bemMa MPAKTHIECKUM
npumenenueM [1K.
BBIOOPKH TIpU KOHTpOJE Y 3aHATHSM,
MOCTaBIINKA u COCTaBJICHHE
norpedurens. KoHTposbHbIE KOHCIIEKTa,
KapThl. Oomas cxema HOATOTOBKA
yIpaBJicHHS OTBETOB MO
TEXHOJIOTHYECKUM KOHTPOJIbHBIM
O00BEKTOM C aJalTHUBHBIM BOIIPOCAM.
6s10KOM.




1.3 XapakTepuCTHKH BHIIOB

SKCHEPUMEHTOB IMpopaGorka
(TeopeTruecKuit MOJIXO/I, pop
TEOPETHIECKOTO
MaTeMaTH4YeCcKoe (JIeKIHOHHOTO)
CHUMYJIUDOBaHHME  YCIIOBUH MATeDHAA
SKCIEPUMEHTa, (PU3NYeCKUi s peHI/Ie.
9KCIIEPUMEHT), YCIIOBUS e
JIOTIOJTHUTEIILHOTO
noaoous (uznueckoro MaTepHana
00BbEKTa W MaTepHaATbHOMN po I;GOTK.a Texkymuit KOHTPOIH
xonuu. Bpibop Hauboiee pop YCIIEBAEMOCTH.
3¢ dex-TUBHOI CXEMBI 5,5 55 2,2 MCTOMIACCRHX [IpoBenenue OIK-4.1,
! ' ! YKa3aHHH K P OIlK-4.2
HKCIIEPUMEHTA. mhaxtiaeckay | PACIETHBIX pabor ¢
CocraBnenue MJa"a pSaH}ITI/I}IM npumenenueM [1K.
MIPOBENEHHS SKCIIEPUMEHTOB COCTaBJ‘IeHI:Ie
pa3HbIX YpOBHEH (OMBITHBIM, COHCIICKT
nabopaTopHBIH, HOZ[FOTOBK;I
MOJTYITPOMBIIICHHBIH, OTBETOB 110
MIPOMBILLICH-HBIH,
W3rOTOBJICHUE KOHTPOJBHEIM
. BOIIPOCAM.
OITBITHO-TIPOMBIIIIEHHOM p
HapTuy).
IIpopaboTka
TEOPETHIECKOTO
(JIEKIIMOHHOTO)
Marepuana.
1.4 BeeneHue B METOAUKY s 'I;CHI/IC
TUTAaHUPOBAHHS M
JIOTIOJTHUTENILHOTO
9KCIEPUMEHTA (o0mue MATeDHALA
TIOHSITHS, IPUHIAIIG). Buast HpopI;GOTK;'i Texymuit KOHTPOIH
napamMeTpoB ONTHMHU3AIMU CIIEBACMOCTH.
061())6H_[€PII)HBII71 maj aII/I_IeT ’ 55 55 2,2 MCTOIIICCKHX yH OBeZICHHE OIK-4.1,
P p ' ' ' yKa3aHUU K P OIlK-4.2
ONTHMU3ALUH, ¢byHKUMSA pacueTHbIX pabor ¢
MPAaKTUIECKUM
JKETIaTeTLHOCTH. Br16op —— npumeHenueM [1K.
THIA MaTeMaTH4ecKOi COCTaBJ]eHI:Ie
MOJIMHOMUAJIBHON WJIM MHOM
MozeH KOHCIIEKTa,
’ OATOTOBKA
OTBETOB 110
KOHTPOJIBHBIM
BOIIPOCAM.
o o [IpopaboTka
1.5 Tlonuelii u ApoOGHBIN bop
. TEOPETUYECKOTO
(aKTOpHBIA  HKCIIEPUMEHT. (1eKIHOHHOTO)
IIpaBuna TTOCTPOECHHUS MATePHALA
TUIAHOB — JPOOHBIX PEILTHK. s peHI/Ie'
Pucku mpu MCHONBE30BaHUH v
JIOTIOJTHUTEIBHOTO
TJIAHOB c JPOOHBIMU MATeDHAA
peIuTMKaMy — BIUSIHUE Ha Iro 260“('2‘ Tekymmii KOHTPOJIb
TOYHOCTh TPOTHO3UPOBAHHUS pop YCIIEBAEMOCTH.
(yHKUMU  OTKIHMKA. THIIBI 55 55 2,2 METOMIACCRIX IIpoBenenue OIK-4.1,
y ’ ' ' ! yKa3aHuH K P OIlK-4.2
IUIAHOB  DKCIIEPH-MEHTa — pacueTHbIX padoT ¢
MPAKTHIECKUM
IBY- W Tpex (HakTopHbIE SAHSTHSIM npumeHenueM [1K.
wianel Tuma N = mn (N - COCTaBJ‘IeHI:Ie
HEOOXOMUMOE  KOJIYECTBO COHCIEKTA
OIBITOB, M — KOJUYECTBO HOZ[FOTOBK;
ypOBHEH BapbUPOBAHUS OTBETOB 10
CllyqaiHbIX (aK-TOpoB, N —
KOHTPOJIbHBIM

KOJINYECTBO (haKTOPOB).

BOIIPOCAM.




[TpopaboTka

1.6 Koadduruent
TEOPETUYECKOTO
KOHKOPAAIMU
(JIEKITHOHHOTO)
(ko3¢ dunmeHT  cornacus)
. Marepuana.
IpU  SKCHEPTHOH  OlLieHKe
Nzydenne
BiusHUS  (AKTOPOB  Ha
JIOTIOJTHUTEIIEHOTO
(byHK1IMIO OTKJIUKA
Marepuana. .
(mapameTp  ONTHMH3AIHN). Ipopaborka Texymuit KOHTPOJIb
OcHOBHbIE CBOMCTBA pop YCIIEBaEMOCTH.
MaTpUIBl  MaTeMaTHYECKH 5,5 55 2,2 MCTOMIACCRHX [IpoBenenue OIK-4.1,
p ! ' ! YKa3aHHH K P OIlK-4.2
TUTAHUPYEMOTO pacyeTHbIX paboT ¢
MPAKTHISCKUM
JKCIIEPUMEHTa npumenenueM [1K.
3aHATHUSM,
(OpTOrOHAB-HOCTH,
COCTaBJICHHE
POTOTa0EIBHOCTD,
KOHCIIEKTa,
CHMMETPUYHOCTb,
MOJIrOTOBKA
HOPMHPOBKA
N OTBETOB 110
IKCTIEPUMEHTATBEHOMN
KOHTPOJIbHBIM
MAaTpHIIBI).
BOIIPOCaM.
ITpopaboTka
TEOPETUYECKOTO
(JteKMOHHOTO)
Marepuaia.
1.7 Metonuka pacuera p
Nzydenne
K03 GUIIIEHTOB
JIOTIOJTHUTEIBHOTO
SMITUPUYECKOTO YpaBHEHHS
[0 JAHHBIM IPOBEIACHHOIO MATCpHaIa. Tekymuii KOHTPOJIb
TUTAaHAPYEMOTO b [Tpopaborka ZHeBaeMOCTII)/I
Py METOAUYECKUX b ’ OIIK-4.1,
9KCIIEPUMEHTA. CBsI3b 55 55 2,2 . ITposenenue
YKa3aHUH K OIIK-4.2
s dekra (hakropa c pacueTHbIX paboT ¢
MPAKTHIECKIM
ko3 durmenTamu npumMeHenuem I1K.
3aHATUAM,
ypaBHEHHSI. Kpurepun
COCTaBJICHHE
ONITHMAIILHOCTH TUTAaHOB
KOHCIIEKTa,
IKCTIIEPUMEHTA.
MIOJTOTOBKA
OTBETOB I10
KOHTPOJIBHBIM
BOIPOCAM.
IMpopaboTka
TEOPETHIECKOTO
(JIexMOHHOTO)
Marepuana.
1.8 Bsenenue B pelieHue Nzyuenue
MO TIOMCKY ONTHMAaJbHOTO JIOTIOJTHUTEIIEHOTO
AKCTPEMAJIbHOTO  3HAYCHUS Marepuaa. .
Texymuit KOHTPOJIb
napaMeTpa ONTHMH3aIlHd B IpopaboTka
yCIIeBaeMOCTH.
obnactu OTpeaeNeHUs METOIMYECKUX OIIK-4.1,
55 55 2,2 . IIposenenue
(dhyHKIUU JIBYX u YKa3aHHH K OIlK-4.2
pacdeTHbIX paboT ¢
MHOTO-(aKTOPHBIX MIPAKTUYECKAM
o npumenenueM I1K.
ypaBHEHHH (METOJI KPYTOTO 3aHITHUSIM,
BOCXOX/ICHHSI COCTaBJICHHE
bokca-Yuncona u ap.). KOHCIIEKTa,
MIOJrOTOBKA
OTBETOB I10
KOHTPOJIbHBIM
BOIPOCAM.
Wroro no pazneny 44 44 17,7
Hroro 3a cemectp 44 44 17,7 3a4éT
HToro no gucLUIINHE 44 44 17,7 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenomaBanus — AUCHUIUIMHBL  «l[naHupoBaHMEe — SKCIIEPUMEHTa»
MIPUMEHSIOTCS TPAAUIIMOHHASA U MO1YJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexumu POXOJAT KaK B TPATUIIMOHHONW (hopMe, TaK B B (pOpMeE JICKITUI-KOHCYJIbTAIIUH,
IJ€ TEOPETHUUECKUN MaTepHall 3apaHee BbIAAETCA CTYAEHTaM Il CAMOCTOSTEIIBHOTO U3YYEHUs,
JUI  TIOJTOTOBKH BOIIPOCOB JICKTOPY, TaKUM 0O0pa3oM, JIEKIMS TMPOXOJUT IO THITY
BOIIPOCHI-OTBETHI-IUCKYCCHs. JIEKIMM YHUTAIOTCS C HCHOJIB30BAHUEM MYJIBTUMEIUNHOIO
000py1I0BaHUs, TPE3ECHTAIMOHHBIX MAaTEPHAIIOB.

JleKnMOHHBIA MaTepHan 3aKpEIUIseTCsl B XOAE IMPAKTUYECKUX 3aHSITUH, HA KOTOPBIX
BBINIOJIHAIOTCS TPYNIIOBbIE WM WHAWBUIyaJIbHbIE 3aJaHusd 1O mnpokjaeHHor Teme. [lpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHI HCIOJB3YETCS METOJ KOHTEKCTHOTO OOy4YeHUs, KOTOPBIi
MO3BOJISIET YCBOUTH MaTepuall MyTEM BBISBICHUS CBSI3€M MEXIY KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipy BBINOJIHEHUM MPAKTUYECKUX 3aHITHM HCIOJIb3YETCS TEXHOJOTUS KOJUIEKTUBHOTO
B3aUMOJICUCTBUS. 3aHATUS MPOBOIATCSA B BUIE OOCYXKICHUS MOJYYEHHOTO 3aJaHusi, 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.

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

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOM aTTecCTALMI
[IpencraBneHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas1 IMTEpPaTypa:

1. JlykesroB, C. M. OCHOBBI HHXKCHEPHOTO SKCIEepHMeHTa: YueOHoe mocodue /
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 : 271€KTPOHHBIH.
- URL: https://new.znanium.com/catalog/product/1020699 (nata oopamienus: 08.02.2024).

2. CprukoB, A.b. IlnanupoBanue skcriepuMenTa: YuebHoe nocooue/A.b. Corukos, A.A.
FOmabaes, E.H. lllupsesa, M.A. lllekmees. - Marautoropck: M3n-Bo MarHuToropck. roc. TexXH.
yH-Ta uM. I'.1. Hocosa, 2023. 70 c.

0) lomostHuTeIBLHASI TUTEPaTypa:

1. Annep, IO0.I1. Metogonorus u npakTuKa MJIaHUPOBAaHUS dKcnepuMmeHTta B Poccun :
monorpadus / FO.I1. Annep, FO.B. I'panosckuii. — Mocksa : MUCHUC, 2016. — 182 ¢. — ISBN
978-5-87623-990-7. — Tekcr : anekrpoHHbIit // JlaHb : 3IeKTPOHHO-OMOIMOTEYHAS CHCTEMa. —
URL: https://e.lanbook.com/book/93686 (nata oOpamienus: 08.02.2024). Pexum moctyma: mais
aBTOPH3. MIOJIH30BATEIIEH.

2. Menpanuenko, A.C. Maremartnueckas CTaTUCTHKA W aHAJIW3 JAHHBIX . ydeOHOe
mocobue / A.C. Menpuuuenko. — Mocksa . MHWCHUC, 2018. — 45 c¢. — ISBN
978-5-906953-62-9. — Tekcr : amekTpoHHbIH // JlaHb © 3JIeKTPOHHO-OMOIMOTEYHAsT CHCTEMA —



https://new.znanium.com/catalog/product/1020699
https://e.lanbook.com/book/93686

. https://e.lanbook.com/book/108035 (mata oGpamenus: 08.02.2024). — Pexxum mocrtymna: ajs
aBTOPU3. MMOJIb30BATEICH.

3. Crenanos, I1.E. [InanupoBanue skcriepuMenTa : yaueoHo-meroandeckoe nocooue /I1.E.
CrenanoB. — MockBa . MUCHUC, 2017. — 22 c¢. — Tekcr : snexkrpounsii // Jlawp :
3JIEKTPOHHO-OMOmoTeynass cucrema. — URL: https://e.lanbook.com/book/108113 - Pexwum
JOCTYTIA: JUIS aBTOPU3. ITOJIb30BaTEINEH.

B) MeTonuyeckue ykazaHus:

1. Cratuctuyeckue MeToAbl 00pabOTKU M aHAIM3a YUCIOBOW MHGOpPMAIUU, KOHTPOJISI U
ynpasieHus: kauectBom npokara/M.M. Pymsnues, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
Yepkacos, A.B. JlorunoB. — YuebHoe nmocobue. — Marautoropck: M3n-Bo MarHuToropck. roc.
TexH. yH-Ta M. [.11. HocoBa, 2014. 257 c.

2. MonoukoBa O.C. BapuaHThl 3alaHuii MO aHAJIM3y YHCIOBOM WHMOpManuu Jis
OaxanaBpoB. — MeTtoauueckue ykazaHus. - Marauroropck: M3a-80 MarHuToropck. roc. Te€XH.
yu-ta uM. [.11. Hocoga, 2017. 15 c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpok neiicTBUS TULEH3UH
MS Office 2007 |, 135 o1 17.09.2007 GeccpouHo
Professional
STATISTICA B.6 K-139-08 ot 22.12.2008 0eccpovHO
Adobe Reader CBOOOJTHO 0eccpoUHO
ONEKTPOHHBIE
[HIAKATBI IO K-278-11 or 15.07.2011 6eCCPOUHO
JMCIUTIITHE
"Marepuanosenenue"

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
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HanmonansHas nH(})OpPMaAITMOHHO-aHATUTUYECKAS
cucreMa — POCCUICKUI MHIIEKC HAYYHOTO LIUTUPOBAHUS
(PVIHIT)

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIUIINHBI (MOLYJIf)

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

MartepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUIMHBI BKITIOYAET:

Tun u HazBanue ayautopun. OcHalleHue ayIuTOpUn

1. Ayautopus 1Sl JISKIIMOHHBIX U MPAKTUYECKUX 3aHATUH - MyIbTHMETUIHHBIC CPECTBA
XpaHeHus, Mepelaydl U MpelCTaBiIeHHUs HHGPOpPMAIUU, MOJEIH KPUCTAUIMYECKUX PELIETOK,
TUIaKaThI

2.  Aynmutopuss  ans TPYNNOBBIX W HMHIUMBUIYaJIbHBIX  KOHCYJbTALUU,
CrennanusupoBanHas Mebelb. [lepconanbHbie KoMIbIOTephI ¢ makerom MS Office, Beixoaom B

WuTepHeT u ¢ AOCTYNOM B 3JIEKTPOHHYIO HH(DOPMALIMOHHO-00pPA30BaTEIbHYIO CpEay
YHHUBEPCHUTETA TEKYIIETO KOHTPOJISI M IPOMEXYTOYHON aTTeCTAINH

3. Ayauropuu JUIsI CaMOCTOATEIbHOW paboThl: KomibloTepHble [lepcoHanbHbIe
KoMIibtoTephl ¢ naketomM MS Office, Beixomom B IHTEpHET U ¢ JOCTYIIOM B KJIACChI; YMTAILHBIC
3aJ1pl OUOIMOTEKHU STEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

4. Tlomemenue uist XpaHeHUsl U npoduiakruueckoro Crienuanu3upoBaHHas MeOelb.
CranouHbIil apk 000OpyNOBaHUS U MHCTPYMEHTHI AJsi OOCIHY>KMBaHUS M PEMOHTa y4eOHOTO
o0opymoBaHus. MPOQHUIAKTUISCKOTO OOCTY)XMBAHHMS W PEMOHTa Y4eOHOTro 0O0OpYIAOBAaHMS.
[Tomerenue 11 XpaHeHHs yueOHOT0 000pyI0BaHUSI.


https://elibrary.ru/project_risc.asp

6 YyeOHo-MeTOoANIECKOE
00y4arIuXxcs

ob0ecneuenmne

CaMOCTOAITEJILHOM

[MPUJIOXEHMUE 1

padoThbI

Ouenounbvie cpedcmea 0l NPOBEeOCHUS MeKyue20 KOHMpPOas 6 8uoe  ayoOumopHoU

KoHmpoavuou pabomul (AKP)

Ilepeuenv mem 0151 NOO2OMOBKU K CEMUHAPCKUM 3AHAMUSIM.
HcxonHble naHHBIC AJIs8 MPOBEICHUS NPAKTHUECKUX 3aHSATUN TIPEICTaBICHBI B 16
BapHaHTax CIYYalHBIX BEIOOPOK (00BhEM BBIOOPKH — N = 59), OJIMH U3 KOTOPBIX IPHUBECHA HIDKE.

% 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 1,5 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,
CPEIHEKBAIPAaTUIECKOE OTKJIIOHCHHE-CTaHAapTHOE OTKIOHEHWe, KoddduumeHnT Bapuanmw,
Me/lMaHa, MOJa) pacueTHOM BBIOOPKU. TO €cTh BBIYMCIUTH IO 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(Xicps Yiep)/N, TAE N — 00BeM BBIOOPKHY;

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

- ko3 dunuent Bapuamun, % — Vyi = (Sxil Xepi) 100 % 1 Vi = (Syil Y ¢i) 100%;

- MeauaHa BeIOOpkH (Med) — cpelMHHOE 3HAYCHUE CIyYalHOW BEJIMYMHBI MEXKIY
MUHUMAJIBHBIM B MakcuManbHbIM ee 3HadeHussMu — med (X, Yi) = [(CXi, Yi)max - OKi, Yi)min)/2;
MearaHa B OOJIBIIMCTBE CIy4aeB HE COBIAAAET CO CPETHUM 3HAYEHUEM BBIOOPKU;

- moza BeIOOpkH (Mod) — Hamboiee 94acTo BCTpedarolieecs 3HAYCHUE CITy4dailHOW
BEJIMUMHBI (OTPEEINIeTCsl aHAJIM30M CIIy4aiiHON BBIOOPKH WJIH 110 THCTOTPaMME).

[TocTpouTh THUCTOrpaMMBl CIy4alHBIX BENUYMH (Tpaduueckoe pacmpeaeieHue
CITy4aifHOW BEIMYHMHBI) M CPABHUTH MX C TEOPETHUESCKIMHU PACTIPEICTICHHISIMH.

Jns KoHKpeTHOH ciydaiiHOW BenmuuuHbl (X, Yj) ee pacmpereneHHe B BBIOOpKe
OTIpeNeNsIeTCs] MOCTPOSHUEM THUCTOTPaMMBl. AJTOPUTM JTOTO MOCTPOSHHS 3aKII0YaeTCsl B
CIIEIYIOIIIEM:

- Ha OCH OpJAMHAT OTKJajabiBaeTcsi yactora (Nj) WM 4acTocTh (Ni/N) — KOJIUYECTBO
3HAQYCHUH CIy4allHOM BEJIMYMHBI, NONANAIOIIMX B ONPEACICHHBII MHTEpPBAl 3HAYCHUM; HA OCU
abLMCcC OTKIIAIbIBAETCSl HECKOIBKO MHTEPBAIOB BHYTPU pa3Maxa ClydyailHOM BEJIMYMHBI, YHCIIO



ATHX WHTEPBAJIOB OIPEACTISETCS CTATUCTUYECKH, B OOJIBIIUHCTBE CIIy4aeB 3TO YUCIIO COCTABISET
10 uaTEpBAIOB;
- TIPA 3TOM TPOBEPOYHBIMU KPUTEPUSMHU MPABUIBLHOCTU TMOCTPOSHUSI TUCTOTPAMMEI

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

AKP 2. KoppensiiMoHHbIH aHaIu3 BEIOOPKH

Pacuurath npu momoriy nporpammoro npoaykra Exel (Haxxats Ha ki1aBuiry fy, BEIOpaTh B
MO3UIUN «CTATHCTUKA» (PYHKIHIO «KOPpeNI», YKa3aTh KOOPAWHATHI COOTBETCTBYIOIIUX Iap
CIIy4aifHbIX BEJIMYHWH, MOJYYUTh 3HAUEHUS MAPHBIX KOA(D(UIIMEHTOB KOPpESIUU) MOoMapHbie
KOA((HUITMEHTHI KOPPEISIIIAA MKy HE3aBUCMBIMH CITyYalHBIMUA BETTUIUHAMU — [y xi+1 ¥ MEKIY
3aBUCUMBIMU (Yj) U He3aBUCUMBIMH (X;) IEPEMEHHBIMU -lyjyi; OMPEACIUTh UX 3HAYUMOCTb
MyTeM CPABHCHHSI C TAOJUYHBIMU, KPUTUYECKUMU 3HAYCHUSIMH KOA((DUIIMEHTA KOPPEIISIIHH.

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 3HaueHUs KOAPHUITUEHTA KOPPEISAITUU

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 3an0xeHbl popMyIIbl I pacueTa NonapHoro KodpGUIueHTa KOPPEISIHU:
- Iixi+1 = 2(Xi — Xiep) ( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX i+1

lyixi = Z(xi— Xicp)( Yi— ch)YiXi/ r]SxiSyi-




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 CBS3b, B IPOTUBHOM CIIyyae TaKOBasl CBSI3b OTCYTCTBYET.

AKP 3. Ortceuts He3HaunMble (akTop aHamU3upyemoil BbIOOpkH. OmnpenenuTsb
CTAaTHUCTUYECKU 3HAYMMBbIE CBSI3M MEXAY 3aBHCHMBIMHU M HE3aBUCHUMBIMU IIEPEMEHHBIMU U BUJA
PErpecCUOHHOM 3aBUCUMOCTH, a TAK)KE MEX/1Y HE3aBUCUMBIMHU IIEPEMEHHBIMU.

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

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

X1 1 Mx1x2 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 I'x4,x5 ly1,x4 ly2 x4 'Y3x4 lya x4
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 MEepEeMEHHBIX (X-0B) MPOBOAUTCS (OAUH U3 METO/IOB)
cleayolas Mmpoleaypa: U3 olel KOppensuuOHOW MaTpHIIbl BBIAETSETCS y4acTOK ¢ X U B
sTYCHKAX MPOCTABJISIETCSI COOTBETCTBEHHO (+) Mt (-).

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, mocsue AByX UTTepanuii octaauck 3 X-a - X1, X3, 1 Xs.

Jli1a BbIOOpa 3HAUMMBIX 3aBUCUMOCTEN (M0 KO3(DPUIMEHTY KOPPEISALUKN) MEXIY Y-MU U
X-MH, 4TOOBI MOCTPOUTH PErPECCHOHHBIE YpAaBHEHHs CBS3M, HEOOXOIMMO MpPOAHAIU3HPOBATH
€I11€ O/IHY YacCTh KOPPEJISIIMOHHOW MaTpHIIbL:

Y, Y, Y3 \'# 3HauYNMBbIE
Koppesuu X
C Yi

X1 Fyixalt | Tyasal- | Waxalt | Tyaxal- XicYiuYs

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

Yi

X3 axal- | Baxal- | baxal- | axsl/+ X3 Ya

X4 Maxalt | Faxalt | Gaxalt | Taxal- | Xac Y1, Yo, Y3

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

3Ha4. Koppen. Y; Yic | YocXs| Yic Ysc
C Xi X]_, X4 Xl, X4 X3, X5

Ha ocHoBann# 3HAUUMBIX KOA(DPHUITUEHTOB KOPPEIAINH MEXAY YU Xj ONpenesnsieTcs, 4To
H€O6XOI[I/IMO MOJIY4YUTb PECTPCCCUOHHBIC YPABHCHHUA CIICAYIOIIUX BUIAOB U C YUCTOM OTCCUBAHUA
X-0B:



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

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

AKP 4. [Tpu nomony NpuMEHEHHS perpeCCHOHHOTO aHaIN3a PaCCUUTATh KOA(DPUITUESHTHI
PErPECCUOHHOTO YPaBHEHMUSL.

B AKP 3 ompeneneHbl BUIBI PETrPeCCHOHBIX 3aBHCHUMOCTEH, KOTOpPBhIE HEOOXOIMMO
NOJIyYUTh JJIsl OLIEHMBAHHUS, IIPOTHO3Aa W YIPaBJIEHUS TEXHOJIOIMYECKMMHU Ipoueccamu. [l
pacueta Ko3(h(ULIMEHTOB YypaBHEHHUI &g, @; MPUMEHSETCS PACYETHBIA METOJl HaWMEHBIINX
kBagpatoB (MHK) c wucnonb3oBaHueM HCXOMHOW BbIOOpKM ciydaiHeix BennuuH. 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
3HAYEHHS Ypacr- U Ypacu. B BUJE ypaBHeHHs, nomydyeHHOro B AKP 3. Jns pemeHust ykazaHHOTO
¢dbyHKIIMOHATa HEOOXOUMO MOIYYUTh CUCTEMY YPaBHEHUN B YACTHBIX MPOU3BOJIHBIX U KaXKI0E U3
YpaBHEHHI NPUPABHATH K Hym0. Takum 00pa3oM, MoiydaTcst 3HaYeHHS CBOOOTHOTO UJICHA
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 Yi U X;j, 3aTeM Habuparotcs nozuuuu « MICTUHA» 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 Gumiepa F (4-as crpoka, 1-biii cronberr).

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

Cornacuo TpeboBanusim OCT 14-34-90 «CraTHCTHYECKHH TPUEMOYHBIM KOHTPOIb
KayecTBa METAJUIONPOAYKIMH IO KOPPESIHOHHOW CBSI3W MEXKIY MapaMeTpaMu» BO3MOKHO
UCIIOJIb30BAaHUE  PErpecCHOHHBIX  3aBUCHMOCTEH  IapaMeTpoB  KadecTBa  (BpEMEHHOE
COIIPOTHUBIIEHUS PAa3pPbIBY, OTHOCUTEIILHOE CY)KEHHE U T.I.) OT (PaKTOPOB (XMMHUYECKUH COCTaB
CTaJld, TEXHOJIOTMYECKWE MapaMeTpbl Ipolecca) JUisi MPOTHO3MPOBAHHSA CBOMCTB  0Oe3
OCYILECTBIICHUS pa3pyLIalOMUX HCHbITaHUH. [l1s NpOBEpKHM TOYHOCTH MOAETH TPU ITOM
HaOMpaeTcsi KOHTPOJBbHBIM MacCHB JIAHHBIX, COCTOSLIMX U3 pPE3yJIbTAaTOB pa3pyLIAOIINX
UCTIBITAHUN OJTHOM JecsATOM IU1aBOK/mapTHii Takoi mpoaykiuu. [Ipu Habope He MeHee 50 mIaBok
WIM OJUH pa3 B KBapTaJl MPOBOJUTCS NPOBEpPKAa TOYHOCTH IMPUMEHSIEMON MaTeMaTH4eCKON
perpeccun. MeToauka MpoOBEpKU 3aKirodaeTcs B cieayromieM. Habupaercs mMaccuB pasHocTe
MEXIy (paKTHYEeCKMMH JaHHBIMH KOHTPOJBHOH BBIOOPDKM W pACUCTHBIMH 3HAYEHHUSMH TI0
PErPECCUOHHOMY  YPABHEHHUIO (Ypacr. — Ypaca), PACUMTHIBAETCA CPEIHEE 3HAYEHHE OTUX
OTKJIOHEHUII M CpaBHUBAETCS CO CTATUCTUYECKUM KpUTEpUEM (CTaHIApTHBIM OTKIOHEHUEM
napaMmeTpa KadecTBa - Syi). Ecam cpenHee oTkIIOHEHHE MEHEE CTaTUCTHYECKOrO MapaMeTpa, TO
ypaBHEHHE MPU3HAETCS a/IeKBaTHBIM pealbHBIM YCIOBUAM. B MpOTHBHOM cllydae MpOBOAUTCS
KOPPEKTUPOBKA YpaBHEHUsI IyTE€M W3MEHEHUsS 3HAYCHHUS €ro CBOOOJHOrO 4ieHa: do; = do -/+
2Z(Ygpaxr. — 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 - MUHUMAaJIbHOE U MaKCHMalIbHOE
3Ha4YeHUs U 3 — MUHUMaJIbHOE, MAKCUMAJIbHOE U CpeliHee 3HaueHus (axkTopoB. B mokasarene
CTENEHHON 3aBUCHMOCTH IPEJICTaBICHO KoJn4yecTBO (akTopoB. Ilpu cocraBieHUM MaTpHIIbI
IUIAHUPOBAHMUS HIKCIEPUMEHTAa HEOOXOIUMO YUYHUTHIBaTh YEThIpE CBOWCTBA CYIIECTBOBAHUS
ypoBHEH  (AaKTOPOB: CHMMETPUYHOCTb, OpPTOTOHAJIBHOCTb, PpPOTATa0EIbHOCTb, YCIOBHE
HOPMHPOBKH.

Onpeaenuts KO3QPHUIUEHTH YPABHEHHUS 110 H3BECTHOMY aIropuTmy: ai = (Zx;Yi)/n, ap
= Zyi/ n.



AKP 7. IloctpouTh BCe BO3MOXKHBIE BapUaHThl MaTPULBI JPOOHOTO SKCIEPUMEHTA
tina 2>, 2°2, Onpenenuts K03 GULEEHTH ypaBHEHHUS 110 U3BECTHOMY AIrOpUTMY: 3 = (EXiYi)/n,
dp = Zyi/ n.

AKP 8. Pacumrath k03pdunueHT KOHKOpAamuu (KodD(HUIIMEHT coriacus) NpH
OKCIEPTHON OLIEHKE BIMAHUSA (PAKTOPOB Ha (DYHKIMIO OTKJIMKA (IapamMeTp ONTHUMH3AlMU) TI0
cnenyromen 3aBucumoctu: W = 128/[m2(n3-n)], riae S — cymma KBaJpaToB OTKJIOHEHUW OT
CPEIHEr0 3HAYEHUS OLEHKH SKCIIEPTOB, M — YUCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

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

Memoouueckue pexkomenoayuu 05l NOO2OMOBKU K CEeMUHAPY -  NPAKMUYECKUM
3auAmMuAM

CemuHap - BHJI TPYIIOBBIX 3aHATHH 10 KaKOW-IMOO HaydYHOW, Y4eOHOW W Apyrou
npobjemMaTuke, aKTUBHOE OOCYXKIIEHHE yYaCTHHKAaMHU 3apaHee IMOJTrOTOBJICHHBIX COOOIICHHIA,
nokmagoB U T.1. C TeMaTUKOW CEMHHApOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM
MOJr0-TOBKM K CEMHHApy CIENYIOIIUi: BEIOpaB TeMy, CTYIEHT COCTABIISIET CBOW IUIaH-TpaduK
MOJI-TOTOBKH K ceMUHapy. J{is mpuoOpeTeHus MMpoKOro BUAEHUS NMPOOIEMbl CTYACHT CTapaeTcs
OCMBICJTHTH €€ B 001IeM 00beMe; TO3HAKOMHUTHCS ¢ TEMOM 110 6a30BOMY y4eOHOMY TTOCOOHIO MIIH
JIPYroil OCHOBHOM PEKOMEHAYeMOW IMTEpaType; BBIABUTH OCHOBHBIE HEH, PACKPBIBAIOIINE
JaHHY!0 1poOJeMy; CBEpUTh HX OINPEACNEHUs CO CIPaBOYHMKAMH, OSHIMKIONEAUEH;
MOJ-TOTOBUTH IUIAH-KOHCIIEKT PACKPBITUS JAaHHOW MPOOJEMBbI; BBIABUTH HESICHBIE BOIPOCH U
110/10-0OpaTh ONOJHUTENBHYIO JINTEPATYPY Ui UX OCBEILEHUS; COCTABUTh TE3UCHI BbICTYILICHUS
Ha OTJEJIbHBIX JIUCTAX JJISl MOCIEAYIOUIEr0o BHECEHHS JTOMOMHEHUN U MOArOTOBUTH JOKJIAJ WU
pe-dbepar s cooOmmieHHss Ha CEMHHApe; NPOAHAIM3HPOBATH COOpPAHHBIM MaTepuan IS
JOTIOTHU-TENbHON HH(OPMALIMK IO TEMaM CEMHUHApPA; TOTOBSCH K BBHICTYIIJICHUIO HA CEMUHAPE, IO
BO3MOXXHOCTH TIPOKOHCYJIbTUPOBATbCA C TNPENOAaBaTeeM; OTHOCUTBCA K COOpaHHOMY
MaTepuainy, Kak K HCTOYHHUKY OYIyIIUX UCCIIEeIOBAaHUM.

CeMuHapcKue 3aHATUS PACIIUPSIOT M 3aKPEIUIIOT 3HAHUS, 3aJ0KEHHbIE B TEOpUHU
npenMera. Ha HUX BBIHOCATCS BOIIPOCH, OCOOCHHO HEOOXOIWMBIE sl TMPAKTUKH, WU
pOo0-JIEMHBIE BOIPOCHI, KOTOPbIE BO3MOXKHO PEIIUTh TOJBKO B IPOIECCE COTPYAHHYECTBA.
Cpenu o00s3aTeNnbHBIX TPeOOBAaHUI K CEMHHApY - IMpeIBAapUTENbHOE O3HAKOMIIEHHE C TEMOH,
BOIPOCaMH U JIUTEPATYpPO MO TaHHOW TeMe.

CoBpeMeHHas MpaKkTHKa MpeiaraeT MUPOKUI KPyr TUIIOB ceMUHApCKkuX 3aHaTuil. Cpenu
HUX 0C000€ MECTO 3aHMMAeT CEMUHAp-IUCKYCCHS, TJI€ B JMAJIOre XOPOLIO YCBAaMBaeTCsl HOBAs
uH(popMaIvs, BUTHBI YOSKICHUS CTYJCHTA; 00CYKAAIOTCS MPOTHUBOPEUHS (IBHBIE U CKPBITHIE) U
HEJOCTaTKHU; A OOCYXIeHUsI OepyTcsi KOHKPETHBbIE aKTyallbHbIE€ BOIPOCHI, C KOTOPBIMHU CTY-
JIEHTHl TPEABAPUTENBHO O3HAKOMIJIEHBI. Takke B CEeMUHAp BKIIOYAIOTCS BOIPOCHI IS
MH-TEJUIEKTYalIbHOW pPa3MHUHKM (MHOTJA 3TO TUCKYCCHOHHAs CTaThs, MO KOTOpPOIl cTaBATCS
po0-JIeMHBIE BOIMPOCHI); AUCKYCCHS MOXKET pa3BEpThIBATHCSA 3a0YHO KaK KPYroBOM CEeMHUHap.
Jlanee moABOJSATCS WTOTU JHUCKYCCHH, 3aCIyHIMBAIOTCS M 3aAIIMINAIOTCS MPOEKTHBIEC 3a/aHus.
[Tocne sToro mpoxoaAuT "MO3roBoi MTypM" 1O HepelmeHHBIM MpolieMaM AUCKYCCHH, a TaKKe
BBISIB-JSIFOTCS.  TIPUKJIAHBIE ACTIEKTHI, KOTOPhIE MOXXHO DPEKOMEHIIOBATH [UIS BKJIFOUEHHUS B
KypCOBbIE U TUIUIOMHBIE pa0OTHI WM B ampoOanuio Ha npaktuke. Ha ceccun mpernopaBarenb
000011aeT pe3yabTaThl MPOACIAHHON CTYIEHTOM PaOOTHI.

CeMUHapBI-TUCKYCCUU TPOBOJSATCS C IENbI0 BBISBICHUS MHEHHUS CTYJIEHTOB IIO
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOro IpeaMeTa.

CeMuHap-uccieIoBaHUE TMPEANOoaraeT IMpEeABAPUTENbHYI0 pabdoTy - HalUCaHHe
pede-paTa, AOKJIaZa IO UTOTAM ONBITHOM padOTHL. YyacTue B HEM - 3TO, MPEXKAE BCETO, TUAIOT
CTy-JIeHTa ¢ mpernojaBaTeneM. Pe3ynabTaTel 00CyKIat0TCd Ha CEMHUHApEe ¢ HarsIHBIM MMOKa30M
HC-CJIEIOBATEILCKOT0 Marepuaia (CXeMbl, TaOJHIbl, TpadUuKu, TAATHOCTHYECKHUE METOJIUKH).
YacTruHo MaTeprai MoXeT ObITh BKItoueH B BKP. IIpu moaroroBke k ceMHUHAPY-UCCIET0BAHHIO



CTYJIEHT M3ydaeT pe3yJbTaThl TEOPETUYECKUX HUCCICIOBAHMA, COCTAaBIsLCT OuOmmorpaduio mo
TEeMe, YUUTCS MUCATh 0030PHI 10 TEXHUYECKOH 3a1aue-mpodeme.

[IpoGneMHBIII ceMHHAap TOTOBHTCS IMPENOJaBaTelieM JOCTAaTOYHO OCHOBATEIBHO:
no-6uparorcs npobieMHbIe U KOHTPOJIbHO-IIPOBEPOUYHBIE BOMPOCHL. Takoil ceMuHap BO3MOKEH
TOJILKO TIOCJI€ TPOXOXKIEHUS TeMbl. K HEMy CTYIEHTBI TOTOBATCSA 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¢(peKTUBHOCTH TPUHOCAT CEMUHAphl, TNPOBOAMMBIE B  Qopme
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 OOIMX LIeNIei U 3a/1a4 JIJIsl TPYIIIIBL,

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

- 00s13aTeIIbHOE TIPEBAPUTEIIFHOE OTPAaHIYCHUE TI0 BPEMEHH KaXKJIOTO JTara 3aHsATHH;

- OKCIIEPTHBIN aHAIN3 ¢ pacuyeToM Kod(h(dUIlIMeHTa KOHKOP ALK,

- 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.

KonrtponbHblie kapThl. [IaHbl 3KkcriepuMEeHTOB

1. OcHOBHblE TOHSATUS M3 TEOPUU BEPOSATHOCTH M MaTEMaTHYECKOM CTAaTUCTUKU
(reHepaJibHasi COBOKYITHOCTh, BBIOOpPKA CITy4aifHbIX BEJIMUUH, XapaKTEPUCTUKH BHIOOPKH).

2. IlonsTHe O BUJAaX MIAHUPOBAHUS MAaTEMATUYECKOTO U (PU3UUYECKOIO SKCIIEPUMEHTOB,
HOPUHIUIIAX T€OMETPUYECKOro U (pr3nyecKoro nojooust 0ObEeKTOB yIpaBIeHUS.

3. Texymuit KOHTPOJIb MPOTYKIIHH.

4. TlpuHUHMITBI BBIOOpPAa KOHTPOJIMPYEMBIX MapaMeTpoOB W HMX YPOBHS B CTaHAApTax Ha
METAJITyPrUYECKYI0 IPOAYKLIHUIO.

5. Craructuueckoe 00OOCHOBaHHE O00BbeMa BBIOOPKM MpPHU KOHTPOJIE Y IOCTABIIUKA U
noTpeourens.

6. KoHTpObHBIE KapThI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTHUYECKUM O0OBEKTOM C aJJalTUBHBIM OJIOKOM

8. Teopernueckuii MOAX0MA, MaTEMaTHUECKOE CUMYJIMPOBAHUE YCIOBHM IKCIEPHMEHTA,
(bu3nYECKUi IKCIEPUMEHT.

9. Ycnous nogobus gpusnueckoro o0beKTa 1 MaTepuaIbHON KOIUH.

10. BeiOop Haubonee 3¢ PexkTUBHON CXEMbI IKCIIEPUMEHTA.

11. CocraBneHue miuaHa HPOBENEHHUS HKCIEPUMEHTOB pa3HbIX YPOBHEW (ONBITHBIMN,
1ab0paTOpPHBIii, MTOJTYIIPOMBIIUICHHBIN, ITPOMBILICHHBIN, U3TOTOBJICHUE
OTBITHO-ITPOMBIIIJIEHHON NIApTUN).

N3 Ne 2. Koappunment koakopaamuu. [IpaBuia mianupyemMoro skcrepuMeHTa

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

2. BeiGop Tuma MaTreMaTH4ecKoil MOJTMHOMHUATFHOW WM HHON MOJIETIH.

3. IlpaBuiia HOCTPOEHHUS TUIAHOB — IPOOHBIX PEIUIHK.

4. Pucku mpH MCHOJB30BaHUU IJIAHOB C APOOHBIMH PEIUIMKaMH — BIHMSHHUE HA TOUHOCTD
POTHO3UPOBAaHUS (YHKIIUU OTKIIHKA.

5. Tumsl TIaHOB JKCIIEPUMEHTa — JBY- M Tpex (akropHsle miansl Tuma N = m" (N —
HE00X0/IMMOE KOJHMYECTBO OIBITOB, M — KOJUYECTBO YPOBHEH BapbUPOBAHHS CIyYailHBIX
¢bak-TopoB, N — KOJIMYECTBO (HAKTOPOB).



6. Koapdunment rxonkopmammu (KOIPQOUIMEHT COTIACHS) MPU IKCHEPTHOU OICHKE
BIUSHUS (PAaKTOPOB Ha (PYHKITHIO OTKIIMKA (TTapaMeTp ONTUMU3AINH ).

7. OcCHOBHbBIE CBOWCTBAa MATPHUIBl MAaTEMATUYECKH IUIAHUPYEMOTO HKCIEPHUMEHTA
(OpTOro-HaJIbHOCTb, POTOTA0ENBHOCTh, CHUMMETPHUYHOCTb, HOPMHPOBKA 3KCIEPUMEHTAIbHON
MaTpPHUIIbI).

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

9. CBs3b addekra pakropa ¢ Kod3PPUIIUEHTaAMH YpaBHEHUS.

10. Kputepun onTUMaIbHOCTH IIJIAHOB SKCIIEPUMEHTA.

11. BBemenue B pelieHHE IO MOHMCKY ONTHUMAJIBHOIO SKCTPEMAIBHOTO 3HAYCHUS
napamMeTrpa ONTUMH3AIMM B 00JacTH omnpeAeieHHus (QYHKIUU JBYX U MHOTO(AKTOPHBIX
ypaBHEHUH (MeTo KpyToro BocxoxaeHus bokca-Yuncona u np.).



[NPMJIOXEHUE 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHHsI IPOMEKYTOYHOM aTTecTAlMU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JIEMEHT

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCTBa

OIIK-4 - CnocobeH mpoBOAUTh W3MEpeHHMS M HabmoaeHus B cdepe mnpodeccrHoHambHON
JEeSITEIIbHOCTH, 00pabaThIBaTh U MPEACTABIATH SKCIICPUMEHTAIBHEIC TAHHBIC

OIlK-4.1

Bri6upaeT v npuMeHsIeT METOIbI U
CPEICTBAa U3MEPEHUS AJIsl ONpeeie-HUs
CBOMCTB MaTepHaoB U U3ACTUN U3 HUX

Teoperuueckue Borpockl (M]3 Ne 1, 2)

1. CBenenus U3 TEOpUMU BEPOSITHOCTU U
MaTeMaTHYECKOW CTaTUCTUKHU
(reHe-panbHasi COBOKYITHOCTD,
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
YPOBHSI B CTaH-ZlapTax Ha
METaITypruuecKyro Ipo-ayKLHIO.

5. Craructuueckoe 000CHOBaHHE
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
YCIIOBUH SKC-TIEPUMEHTa, PU3NUECKUN
PKCIIEpU-MEHT.

0. VYcnoBus mnomobus Qusnueckoro




OIIK-4.2

[TpoBOIUT SKCIIEPUMEHTATIHHBIE
WCCJIe-IOBAHUS U UCTIONB3YET
OCHOBHBIC ITPUEMBI 00PaOOTKH U
MIPEICTABICHHUS OJTYYCHHBIX JTaHHBIX

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

1. IIpoBOAUTH KOPPENALIMOHHBIN 1
[PErPECCUOHHBIN aHAU3BI,
[paccunThI-BaTh KO3 PULIMEHTHI
[PErPECCUOHHOrO YpaBHEHsI METOJOM
MHK

2. HaxoauTth sKcTpeMallbHOE 3HaYeHUe
[apaMeTpa ONTUMH3AIMU B OOJIACTH

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

3. CTpOUTh BapUaHThl MaTPHILIbI
J(pO6-HOTro SKCIIepiMenTa Trma 257,
2772 onpenensaTh KO3 PUITUEHTHI
ypaBHE-HHUS 110 U3BECTHOMY
anroput™y: 8 = (Zxiyi)/n, a = Zyi/n.
4. CTpouTbh MaTpHILy IIOJHOTO
(akTOp-HOTO SKCIIEpUMeHTa THna 2"
2% 1 2% ornpenenars K03 punueHTs!
ypaBHE-HHUS IO U3BECTHOMY
aropuT™My: & = (Zxiyi)/n, ag = Zyi/n.
5. IIpoBOUTE KOPPEKTHUPOBKY
TOYHOC-TH YPAaBHEHHS PETPECCHH B
TEYEHUHU BPEMEHU [0 MAacCCHUBY
[pa3zHOCTEN MeX-11y PaKTUIeCKUMHU
TAaHHBIMU KOHT-POJIbHOM BEIOOPKU U
[PACUETHBIMH 3HA-YEHUSMH 10
[PErPECCHOHHOMY YpaBHE-HHIO (Yeaxr, —
Vpacu.). ECiM cpeniHee oT-Ki1o0HeHue
MEHee CTaTUCTUYECKOTo Ma-pamerpa -
CTaH/IAPTHOT'O OTKJIOHEHUS 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,
rre N — 00beM KOHTPOJIBHON BBIOOPKH,
BHAK -/+ MTOKa3bIBET, UYTO, CCITH
cpea-Hee OTKIOHEeHUs Ayj UMEeeT 3HaK
+/-, TO KOPPEKTHUPOBKA 3HAYCHHUS Ay
OyIeT COOTBETCTBEHHO -/+Ayj.

6. PaccunthiBath K03 PHUIHEeHTHI
[pEr-peCCHOHHOI0 ypaBHEHHUS (110
BEIOOPKE, MPEATIOKEHHOM

[IDEMoaaBaTeNeM) OC-TI€ INOBENECHUS




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

IIpomesxkyTounass arrectauuss nmo aucuuiuvinHe «llinaHupoBaHue JKcHepumera»
MPOBOAMUTCA B BUJEC 3a4yeTa. 3aueT MPOCTABISETCS IMOCIE OICHKU 3HAHW O0y4aromuxcs Io
pe3yJibTaTaM 3alUThI BBIMOJTHEHHBIX JIA0OPATOPHBIX PAOOT U KOHTPOJIBHBIX PabO0T, BKIFOYAIOIIHX
TEOPETUYECKHE BOIPOCHI U MPAKTHUYECKUE 3aJaHMsl, BBISBISIIOIINE CTENEHb CPOPMUPOBAHHOCTHU
YMEHHH U BIIaJICHU.

Iloka3aTesin M KpUTEPUH OLICHUBAHUA 3a4eTa:

Jns monmydeHus: OuEeHKU

— «3a4YTeH0» — OO0yyaroluiics [OJDKEH I[I0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCTIPOM3BEJICHUSI U OOBSICHCHHS] MH(POpPMAIMK, HO M HHTCJUICKTYaIbHBIC HABBIKU DPEIICHUS
npobiieM U 3a7ad, HaXOXKJICHHUS YHUKAJIbHBIX OTBETOB K MpoOieMaMm, OIEHKH U BBIHECEHHS
KPUTHYECKUX CYKJICHUH;

— «HE 324TeHO0» — 00YyJaIOIINIICs He MOXKET MOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS
1 00BsICHCHHS MH(DOPMAIIMH, HE MOXKET TTOKA3aTh MHTEIUICKTYaTbHbIC HABBIKH PEIICHUS TTPOCTHIX
3azay.



