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Kype B

MarnuTroropck
2021 ron



PaGouas nporpamma cocrapiena Ha ocHoe ®I'OC BO - 6akanaBpuar 110 HAPaBJICHUIO
noarorosku 22.03.02 Meramiyprus (npuka3 Muno6puayku Poccun ot 02.06.2020 r. Ne 702)
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MMHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHNA
POCCHUUCKOU OEJJEPALINN

T denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
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Kagenpa JIMTEMHBIX NPOLIECCOB U MAaTEPUAIOBECHUS

Kypc 4

Maruuroropck
2021 ron



Pabouas nmporpamma cocrariena Ha ocHoBe ®I'OC BO - GakanaBpuar 1o HarpaBICHHIO
noaroroBku 22.03.02 Meramnyprust (npuka3 Munoopaayku Poccun ot 02.06.2020 1. Ne 702)

PaGouass mporpamma paccmMoTpeHa U 0a00peHa Ha 3acenaHuu Kadeapsl JIuTeldHbIX
MPOLIECCOB U MATEPUATIOBEICHHUS
12.02.2021, mpotokon Ne 6
3aB. kadeapou H.A. ®eokTucron

Pabouas nmporpamma ogo6pena metoauueckoi komuccuein UMMuM
03.03.2021 r. mpotokomn Ne 4
[Ipencenarenp A.C. CaBuHOB

CornacoBaso:
3aB. kadenpoit MeTaurypru 1 XMuMHUIECKUX TEXHOIOT U

A.C. XapueHko

PaGouas nporpamma cocraBieHa:
npodeccop kadeapsl JINIUM, n-p TexH. HayK A.B. CblukoB

Penensenrt:
noteHT kapeapet MuTO/[uM, kaH1. TEXH. HAYK M.A. lllexuieeB




JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM roly Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOIIECCOB M MATEPHATIOBEACHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHAIOBEICHHS

[Iporokonm oT 20 . Ne
3aB. kadeapoii H.A. ®eokTucros

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX IPOIIECCOB U MAaTEPHAIOBEICHHS

[Iporokom ot 20 . Ne

3aB. kadeapoii H.A. ®eokTucron

PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM roly Ha 3aceaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB ¥ MATEPHATIOBEICHHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii H.A. ®eoKTHCTOB

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM ToTy Ha 3aceaHuu Kadeapsl JIUTSHHBIX MPOIIECCOB M MATEPUATIOBEICHHS

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




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Lenpto ocBoeHUS MOAYNS MUCHMIUIMHBI «llmaHupoBaHHe SKCHEPUMEHTa» SBISETCS
nmoAroToBka 6akamaBpoB mo HampasiaeHuto 22.03.02 «Metamryprusi» ¥ npoQIro MOArOTOBKH
«MeTamutyprusi 4epHbIX METAJUIOB» - 3a04HOM (QopMbl 00y4deHHS K TNpodecCHOHATBHOM
NESTEIbHOCTH B COOTBETCTBUM ¢ Tpeboanusimu DexepanbHoro ['ocynapcTBeHHOTO
00pa30BaTeNLHOTO CTAaHAAPTA.

3amadyeil W3yuyeHUs IUCLMIUTUHBI SIBJISETCS IOATOTOBKA CTYACHTOB K TBOPUYECKOMY
NPUMEHEHHIO TTOJTYYCHHBIX 3HAHUN MPU CO3aHUU HOBBIX U COBEPILICHCTBOBAHHIO JICHCTBYIOMINX
TEXHOJOTMYECKHX MPOLIECCOB, (HOPMUPOBAHUIO Y CTYIEHTOB CUCTEMbI 3HAHHH MO TIAHUPOBAHUIO
HKCIIEPUMEHTOB BO BceX cdepax y4deOHOW M MPOM3BOACTBEHHOH NESATEIBHOCTH. DTa 3aaaya
pelaeTcs ciaeayoUMMHI CI0OCO0aMuU:

- 1aTh MOHATHA 00 OLIEHKE YKCIIEPUMEHTAIBHBIX JAHHBIX, T€HEPAIbHOW COBOKYIMHOCTH U
BBIOOPKU U3 HEE CIIy4alHbIX BEJIMYUH;

- chopMHpPOBATh y CTYJCHTA MPEACTABICHUS O KOPPEISAIHMOHHOM H PErPEeCCHOHHOM
aHaJIM3aX, METOAMKE OLEHKH W OTCEMBAHUU pPA3IUYHBIX (DaKTOPOB BBIOOPOK CIIy4aiHBIX
BEJINYNH;

- HayduTh OOydYarlomuxcs MeToJaM IUIAaHMPOBAHHOTO OJKCIEPUMEHTAa M IOUCKa
ONITUMAIIbHBIX 3HAYCHUH (DYHKIIMH OTKJIMKA B ONPEACICHHOM 001acTH CymecTBOBaHMs ()aKTOPOB
TEXHOJOTMYECKOr0 MpoIiecca;

- IPUMEHSTHh METOJbI TUIAHUPOBAHHOTO AKCIEPUMEHTA JUI OOJIETYeHHs PacueToB MPHU
MPUMEHEHUHU IPOOHOT0 (haKTOPHOTO SKCIIEPUMEHTA.

2 MecTo quCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

HucuuruinHa ITnanupoBaHue 3KcriepUMEHTa BXOAMT B 00s3aTeNbyl0 4acTh y4eOHOTro
I1aHa 00pa30BaTEIbHON MPOTrPaMMBbI.

Jns  W3ydyeHus  JUCLHUIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHMs,  BIIAQJCHUsA),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YyUEHUS TUCIUIUINH/ IPAKTUK:

AHanu3 yucioBoi nHpopMaIun

Maremaruka

®dusuka

Nupopmarrka u nHGopMaloOHHbIE TEXHOJIOTUU

3HaHus (YMeHUs, BJIaJIeHUs ), OJYyUYSHHbIE NMPH U3YYEHUU JaHHOM TUCHMIUIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUYEHUSI AUCIUILIINH/TIPAKTUK:

Hayuno-uccnenoBatenbckas padboTa

ITonroroBka k cade u cjadya rocyJapCTBEHHOTO SK3aMEHa

3 Komnerenuun odyyaromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCUHMILIMHBI (MOAYJIS) U INIAHUPYEMbIe pPe3yJIbTaThbl 00y4eHUsI

B pesynbrate ocBoeHus AucUMIUIUHBL (Momyis) «[lmanupoBaHue SKCIEpUMEHTa»
oOyyaromuiics JoKeH 001a1aTh CIEAYOIIMMU KOMIETEHITUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-4 Cnoco0eH mnpoBOAUTH H3MepeHUs M HabmoJeHuss B cdepe npodheccuoHaTbHOU
JesITeIbHOCTH, 00pabaThIBaTh U MPEJACTABISATH HIKCIEPUMEHTAIbHBIC IaHHbIE

OIlK-4.1 Boi6upaer u npruMeHseT METO/IbI U CPEJCTBA U3MEPEHUS ISl ONpeesIeHUs
CBOMCTB MaTEPUAJIOB U U3JIEINH U3 HUX
OIIK-4.2 [IpoBOAUT 3KCHEpUMEHTAIBHBIE MCCIENOBAHUS U HCIOJB3YET OCHOBHBIE

MpHEMBI 00pa0OTKH K IIPECTABICHHS ITOAYUCHHBIX JAHHBIX




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B TOM
qHUCIIe:
— KOHTaKTHas pabora — 8,7 akaji. 4acoB:
— ayIMTOpHAas — 8 aKkaJi. 4acoB;
— paeayautopHas — 0,7 akaj. 4acos;
— camocTosTenpHas padota — 95,4 akaj. 4acos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;

— MOJTOTOBKA K 3auéTy — 3,9 aKkaj. yac
dopma arTecTaluHy - 3a4eT

AynutopHas 3 s
KOHTaKTHas paboTa E = Dopma TeKyIero
=
B aKaJl. 4yacax ) Bu KOHTPOJIS
Paszen/ Tema 2 (B axaj. uacax) £ A y p Kox
> & ©| caMOCTOSITEJILHOM | yCIeBaeMOCTH U
JTACIUTUTAHBI ) E s ., | KOMIETCHIIH
Q0 & paboTsI MIPOME)KYTOYHOM
na6. | mpakr. | € &
Tlex. : 12 aTTecTaluu
3aH. 3aH. | O &
1.
1.1 Beenenue. Cenenus u3
TEOPUH  BE-POATHOCTH U
MaTeMaTHYeCKOH
CTaTUCTUKH  (TeHepalbHas
COBOKYITHOCT, BBIOOpKa IIpopaboTka Texymuit
CITy4altHbIX BEJTUYHH, TEOPETHYECKOTO Y
XapaKTePUCTUKU BBIOOPKN) (JIeKIMOHHOTO) KOHTPOIE
P P P ’ YCIIEeBaEMOCTH. OIIK-4.1,
TTousrue 0 BUIAX 0,5 0,5/0,21| 11 MaTepHana.
[IpoBenenue OI1K-4.2
TJIAHUPOBAHHUS Nzyuenue
pacyeTHbIX paborT ¢
MaTeMaTHIECKOTO u JIOTIOJTHUTEIIEHOTO
npumenennem [1K.
¢usuyeckoro Marepuaia.
9KCIIEPUMEHTOB, IPHHIINATIAX
TeOMETPUIECKOr0 u
¢busmgeckoro nogooust
00BEKTOB YIPaBICHUSL.
1.2 CraTucTHYECKHE
METOOsl B YHPaBICHUH IIpopaboTka
KaueCTBOM npoxykuuu.| 4 TEOPETHYECKOTO
Texymuit KOHTPOJb (JIEKIIMOHHOTO)
MIPOLYKIIMH. [Tpunune! Marepuana.
BBIOOpa  KOHTPOJHPYEMBIX U3zyyenue
[apaMeTpoB U HUX YPOBHS B JIOTIOJIHUTENIBHOTO
crazaprax Ha MaTepuana. Texymmit
MEeTaJLTy prUYecKyIo IIpopaboTka KOHTPOJIb
MIPOIYKIIHIO. METOINYECKHX yCIEeBaeMOCTH. OIIK-4.1,
0,5 0,5/0,21| 12 o
CraTtucTiueckoe yKa3aHuH K [Iposenenue OIIK-4.2
000CHOBaHME obbemMa MPAaKTUIECKUM 3a- | pacdeTHBIX paboT ¢
BBIOOPKH TIPH KOHTpOJE Yy HSTHUSM, npumeHenueM I1K.
MOCTAaBIIUKA u COCTaBJICHHE KOHC
notpeourens. KoHTpobHbIE -IIeKTa,
kapTel.  OOmas  cxema HOATOTOBKA
yIpaBJIeHUS OTBETOB I10
TEXHOJIOTUYECCKHUM KOHTPOJIbBHBIM
O00BEKTOM C aJalTHBHBIM BOIIPOCAM.
6110KOM




1.3 XapakTepuCTHKH BHUIOB

9KCIIEPUMEHTOB
(TeopeTnyeckuii  MOJAXOZ, IIpopaboTka
MaTeMaTH-4eCKoe TEOPETHYECKOTO
CHUMYJIUPOBaHHE  YCJIOBHH (JIEKIMOHHOT0)
9KCIIEpUMEHTa, hu3mdecKuit Mmarepuana.
HKCIIEPUMEHT), YC-JIOBHS Uzyuenue
nogoous ¢bu3ngeckoro JIOTIOJTHUTEIILHOTO
00BbeKTa ¥ MaTepHalbHOU Marepuaa. Texymuit
konuu. Bri6op Hambomee IIpopaboTka KOHTPOJIb
a¢hekTUBHOMN CXEMBI METOJJUYECKUX YCIIEBAEMOCTH. OIlK-4.1,
0,5 0,5/0,21| 12 o
JKCIEPUMEHTA. yYKa3zaHHUH K [IpoBeneHue OIlK-4.2
CocraBienue TIaHa MIPAKTUYECKUM | pacdeTHBIX paboT C
MIPOBECHUS 3aHATHSAM, npumenenuem [1K.
SKCIEePU-MEHTOB Ppa3HbIX COCTaBJICHHE KOH-
ypOBHE# (OTIBITHBIH, CIIEKTa,
11a00paTopHBIi, IIOJITOTOBKA
MOJTYTIPOMBILIUICHHBIH, OTBETOB 110
MIPO-MBILIICHHBIH, KOHTPOJIBHBIM
M3TOTOBJICHUE BOIIPOCAM.
OTIBITHO-TIPOMBIILIIEHHOH
MapTHN)
IIpopaboTka
TEOPETHYECKOTO
(JIEKIMOHHOT0)
1.4 BeeneHue B METOAMKY MaTepHana.
TUIaHUPOBAHUS Uzyuenue
JKCIIEPIMEHTA (oOmme JIOTIOTHATETHHOTO
TIOHSTHS, MIPUHIM-TIBI). Marepuaia. Texymmit
Bunst rmapaMeTpoB IIpopaboTka KOHTPOJIb
ONTHMM3AINH, METONYECKUX YCIIEBaEMOCTH. OIIK-4.1,
. 0,5 0,5/0,21| 12,4 o
0000I1ICHHBIH napameTp YKa3aHUH K [IpoBeneHue OIlK-4.2
ONTUMH3ALINH, dyHKUMS MPAaKTUYECKUM | pacdeTHBIX paboT C
JKETaTeTLHOCTH. Br16op 3aHATHSM, npumeHenueM I1K.
THNA MaTeMaTHYeCKON COCTaBJICHHE KOHC
MOJIMHOMHAIBHON HJIN MHON -TIEKTa,
MOJIEIH. MOJrOTOBKA
OTBETOB 110
KOHTPOJIBHBIM
BOIIPOCaM
. . IIpopaboTka
1.5. Tlonmuelif u JIpoOHBIH pop
. TEOPETUYECKOTO
(aKTOpHBIA  SKCIEPHMEHT.
(JIEKIIMOHHOTO)
IIpaBuna MIOCTPOEHHUS
MaTepHania.
IUIAHOB — JAPOOHBIX PEILIUK.
N3yuenune
Pucku mpu MCTIONB30BaHUHU
JIOTIOJTHUTEIBHOTO
IJIaHOB c IPOOHBIMU .
Marepuana. Texymmii
peIUTMKaMu — BJIHSHHE Ha
IIpopaboTka KOHTPOJIb
TOYHOCTh MPOTHO3HPOBAHHUS
METOIUYCCKUX YCIIEBAEMOCTH. OIIK-4.1,
(yHKIMK  OTKIMKA. THITBI 0,5 0,5/0,21| 12 N
yKa3zaHuH K [TpoBenenue OIIK-4.2
IUIAHOB ~ OKCHEPUMEHTa —
NPaKTHICKAM | pacyeTHBIX padoT ¢
IBy- M Tpex (akTopHBIE
_ 3aHATHAM, npumenenueM [1K.
mwiansl Tuma N = mn (N —
COCTaBJICHHE KOHC
HEOOXOJIMMOE  KOJIMYECTBO
-TIeKTa,
OMBITOB, M — KOJHUYECTBO
> MIOJrOTOBKA
YpPOBHeH BapbHPOBAHMUS
N OTBETOB MO
CiIy4alHbIX (ak-TOpoB, N —
KOHTPOJIbHBIM

KOJIMYECTBO (PAaKTOPOB)

BOIPOCaM




IIpopaboTka

1.6 Koa¢ddumpenr
TEOPETUYECKOTO
KOHKOP/IAIIUU
(JIEKITMOHHOTO)
(ko3¢ dunmeHT  cornacus)
N Marepuana.
IpU  OKCIIEPTHOH  OIICHKE
Nzydenne
BJIMSHUS ~ (DAaKTOpOB  Ha
JIOTIOJTHUTEIBHOTO
GbyHKIHIO OTKJIMKA .
Marepuana. Texymmuit
(mapaMeTp  ONTHUMH3AIINH).
N IIpopaboTka KOHTPOJIb
OcHOBHbIE CBOIicTBa
METOAUYECKHUX YCIIEBACMOCTH. OIIK-4.1,
MaTpHUIBI  MaTeMaTHYEeCKU 0,5 0,5/0,21| 12 .
yKa3aHui K [Iposenenue OIIK-4.2
TUIAaHAPYEMOTO
NPAaKTHICKUM | pacyeTHBIX padoT ¢
9KCIIEPUMEHTA
3aHATUAM, npumenenuem I1K.
(Op-TOrOHANIBHOCTb,
COCTaBJIEHHE KOHC
POTOTa0EIBHOCTD,
-TIeKTa,
CHMMETPUYHOCTbD,
IIOJITOTOBKA
HOPMHPOBKA
. OTBETOB 110
IKCTIEPUMEH-TATbHOM
KOHTPOJBHBIM
MAaTpPHIIBI).
BOIIPOCaM
ITpopaboTka
TEOPETUYECKOTO
(JIEKIIMOHHOTO)
MaTepHaa.
1.7 Meronuka pacuera P
Nzydenne
koo durmenTon
JIOTIOJTHUTEIBHOTO
OMITUPUYECKOTO YPABHEHUS .
Marepuana. Texymmuit
M0 JaHHBIM TIPOBEJCHHOTO
IIpopaboTka KOHTPOJIb
TUTAaHAPYEMOTO
METOAUYECKHUX YCIIEBAEMOCTH. OIIK-4.1,
IKCIIEPUMEHTA. CBs3b 0,5 0,5/0,21| 12 .
yKa3aHui K [TpoBenenue OIlK-4.2
s dekra (bakTopa c
NPAKTHIECKHIM | pacueTHBIX PadoT ¢
koa(punmentamu
3aHATUAM, npumenenuem I1K.
YpaBHEHUSI. Kpurepun
COCTaBJICHHE KOHC
OIITUMAJIBHOCTHU IIJIAaHOB
-TIeKTa,
JKCIIEPUMEHTA.
MIOJrOTOBKA
OTBETOB I10
KOHTPOJILHBIM
BOIIPOCaM
ITpopabotka
TEOPETHYECKOTO
(JIEKILIMOHHOTO)
Mmarepuana.
1.8 Beezenue B penieHue Mo Nzyuenue
TIOUCKY ONITHMAJIEHOTO JIOTIOJTHUTENIEHOTO
9KCTPEMAJILHOTO  3HAYEHUS MaTepuana. Texymuit
napaMeTrpa ONTHMHU3ALUH B IIpopaboTka KOHTPOJIb
obnactu ONpeeNeHuUs 05 0,501l 12 METOINYECKUX yCIEBaeMOCTH. OIIK-4.1,
(hyHKINN JIByX " ' e yKa3aHuH K [Iposenenue OIIK-4.2
MHOTO(aKTOPHBIX MPAaKTUYCKAM | pacueTHBIX padoT ¢
ypaBHEHHH (METOJ KPYTOTO 3aHITHSM, npumeHenueM I1K.
BOCXOK/ICHHS COCTaBJICHHE KOHC
Bboxca-Yuncona u ap.) -TIeKTa,
MIOJrOTOBKA
OTBETOB I10
KOHTPOJIbHBIM
BOIIPOCaM
HWroro no pazaeny 4 4/1,61 | 95,4
Uroro 3a cemectp 4 4/1,61 | 95,4 3a4ET
Hroro no aucrumianne 4 4/1,61 | 95,4 3a4eT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

B npomecce mnpenonaBaHus — aucuUMIUIMHBL  «llmaHuMpoOBaHHME — AKCIIEPUMEHTA»
MIPUMEHSIOTCS TPAAULMOHHAS U MO1yJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHUH.

Jlekuuu MpoXOAsT KaK B TPATUIIMOHHON (hopMme, Tak U B (hopMe JIEKINH-KOHCYIbTALIUH,
r7ie TEOPETUYECKUI MaTeprai 3apaHee BbIAACTCS CTYJEHTaM I CAMOCTOATENIbHOIO U3YUYEHUs,
JUIs  TIOATOTOBKM BONPOCOB JIEKTOPY, TaKUM O0pa3oM, JIEKIUS MPOXOAUT IO THUILY
BOIIPOCHI-OTBETHI-AUCKYyCCUA. JIEKIMM YHMTAIOTCA C HCIOJIb30BAHMEM MYJIbTUMEIUNHOTO
000pyA0BaHNs, IPE3EHTAIMOHHBIX MaTEPUAIIOB.

JIeKIMOHHBI MaTepuall 3aKpeIuIsieTcs B XOAE NPAKTUYECKUX 3aHATHH, HAa KOTOPBIX
BBIIIOJHAIOTCS TPYNIIOBBIE WIM WHIUBUAYAIbHbIE 3aJaHUsl 10 MpoijaeHHoW Teme. [lpu
MIPOBEJICHUH MPAKTUUYECKUX 3aHSATHI MCIOJB3YETCs] METOJl KOHTEKCTHOIO OO0y4YeHUs, KOTOPHIi
MIO3BOJIIET YCBOUTH MaTepHajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
MIPUMEHEHUEM.

[Ipu BBINOJIHEHUU NPAKTHUYECKUX 3aHATUN HCHOJIb3YETCS TEXHOJOTHUS KOJIJIEKTUBHOIO
B3aMMOJICHCTBYS. 3aHATHUSL IPOBOJATCS B BHUJIE 00CYXJIEHUS MOJYYSHHOTO 3aJlaHusl, IPU 3TOM
CTYJEHThl pabOTalOT COBMECTHO C MOCIEAYIOLUIUMM TPYHIOBBIM aHAJIM30M MOJYyUYEHHBIX
pe3yIbTaTOB.

B yueOHOM mporiecce HCIONB3YIOTCS AKTUBHBIE M MHTEPAKTHBHBIE (DOPMBI IPOBEICHUS
3aHATUNA (KOMIBIOTEPHBIE CUMYISALUU, pa300p KOHKPETHBIX CUTyallHuil) B COYETaHUU C
BHEAYIUTOPHOH paboTOi ¢ MeNbl0 POPMHUPOBAHUS U Pa3BUTUS MPO(HECCHOHATBLHBIX HABBIKOB
oOyyJaronuxcs.

CaMmocrosiTenbHasi paboTa CTYAEHTOB CTUMYJIUPYET CTYIAEHTOB K WHAMBHUIYaJbHOMN
npopaboTKe TeM B Ipolecce HanmucaHus pedeparoB, BHIMOTHEHUS UHIUBUAYaIbHBIX 3aJaHU, B
IIPOLIECCE NOATOTOBKU K KOHTPOJIbHBIM pad0TaM U UTOIOBOM aTTECTALIUH.

6 YueOHO-MeTOIHUYECKOE 00ecTeyeHHe CAMOCTOSITEIbHOI PadoThl 00yYaroIHXCsl
[TpencraBneno B mpuioxeHun 1.

7 OneHoYHbIe cpeIcTBA A5 POBeeHUsI IPOMEKYTOYHOM aTTecTAlluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 0O0ecTedeHrue TUCIUITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Menpanuenko, A.C. AHaiu3 JaHHBIX B MaTepHajioBeAeHNH . yueOHoe mocobue / A.C.
Menbanuenko. — MockBa : MUCHUC, [6. r.]. — Yacts 1 — 2013. — 72 c¢. — ISBN
978-5-87623-666-1. — Texkcr: anekTponusbii // JIaHb : 371eKTpOHHO-OMOIMOTEYHAs cCHCTEMA, —
URL: https://e.lanbook.com/book/117168. (mata obpamenus: 22.09.2020)— Pexum gocryma:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

2. Aunpees, C. M. MonenupoBanue 0ObEKTOB U CHCTEM YIPaBJICHUs © ydeOHOe ocodue
/ C. M. Aunpees ; MI'TVY. - Maraurtoropck : MI'TY, 2017. - 1 snektpoH. onT. auck (CD-ROM). -
3aru. ¢ tutyda. skpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true (mata o6pamenus: 04.10.2019). -
MaxkpooObekT. - Tekct : anexkrpoHHbIH. - ISBN 978-5-9967-1028-7. - CBeneHust AOCTYIHBI
takke Ha CD-ROM.

0) lomotHuTeEIBHASI TUTEpaTypa:

1. Menpanuenko, A.C. AHau3 JaHHBIX B MaTepHajIoBeAeHnH . yueoHoe mocobue / A.C.
Menpanuenko. — Mocksa : MUCHUC, [6. r.]. — Yacts 1 — 2013. — 72 c. — ISBN


https://e.lanbook.com/book/117168

978-5-87623-666-1. — Tekct: anekTpoHHbi // JIaHb : 371€eKTPOHHO-OMONIMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/117168. (mata obparuenus: 22.09.2020)— Pexum goctyma:
JUTSL aBTOPU3. TTOJIb30BATEIICH.

2. Aunpees, C. M. MonenupoBanue 00bEKTOB M CHCTEM YIIPaBJICHUs | yueOHoe nocodue /
C. M. Aunapees ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 snextpoH. onr. auck (CD-ROM). -
3ari. ¢ tutyd. 9kpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true (mara o6pamenus: 04.10.2019). -
MakpooObeKT. - Teker : anekTpoHHbIi. - ISBN 978-5-9967-1028-7. - CBeneHus JOCTYITHBI TAKXKE
Ha CD-ROM.

3. Crenanog, [1.E. [TnanupoBaHue skciepuMenTa : yaeoOHo-MeToaundeckoe nocooue / [1LE.
CrenanoB. — MockBa . MUCHUC, 2017. — 22 c¢. — Tekcr : asnexkrpounsni // Jlawp :
3JIEKTPOHHO-OMOmoTeynass cucrema. — URL: https://e.lanbook.com/book/108113 — Pexum
JOCTYTIA: JUISI aBTOPHU3. ITOJIb30BATEIICH.

B) MeToan4yeckue yKa3aHusi:

1. CratucTryeckue MeToIbl 00paObOTKH M aHAIHM3a YHCIOBOM MHPOPMAIUHU, KOHTPOJISI U
ynpapneHus: kauectBom npokata/M.U. Pymsanues, C.A. JleBangosckuii, H.A. Pyunnckas, K.E.
UYepxkacos, A.B. JlorunoB. — Yue6Hoe nocodue. — Marautoropck: M3n-Bo Marautoropck. roc.
texH. yH-Ta uM. [.1. Hocoga, 2014. 257 c.

2. MomoukoBa O.C. BapumaHTbl 3amaHWil 10 aHAIW3Yy YHCIOBOW WHGOPMAIUU IS
OakanaBpoB. — Metoauueckue yka3zaHus. - Marauroropck: M3a-Bo MarHuToropck. roc. Te€XH.
ya-ta um. I'.1. Hocosa, 2017. 15 c.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypchI:

IIporpammHoe o0ecneuenne

Haumenosanue [10 Ne morosopa Cpok neiicTBHS JTULEH3UH
MS Windows 7

Professional(mms  |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovyHO
Professional

STATISTICA B.6 |K-139-08 o1 22.12.2008 OECCPOUHO
7Zip ¢B0001HO pacapocTpanseMoe I10 0eCcCpOYHO
MS Windows 7

Professional (s |[A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

IIpodeccuonanbuble 6a3bl JaHHBIX M MH(QOPMAaIHOHHBIE CIPABOYHbIE CHCTEMbI
HazBanue kypca Ccpuika
DrexkTpoHHas 0a3a meproanYecKux u3ganuii East View
Information Services, OO0 «MIBUC»
HaunonansHas UH(POPMALMOHHO-aHAIUTHYECKAs
cucreMa — PoccHiiCKnit MHAEKC Hay4HOTO IUTHPOBAHUS
(PVHIT)

https://dlib.eastview.com/

URL.:
https://elibrary.ru/project_risc.asp



https://e.lanbook.com/book/117168
https://e.lanbook.com/book/108113

ITouckoBass cucrema Axamemusi  Google
(Google Scholar)
Nudopmanmonnas cucrema - EnuHoe OKHO
JI0CTYyTa K HFHPOPMAIIMOHHBIM pecypcaM
denepalibHOE TOCYJAPCTBEHHOE OFOKETHOE
yUpeKICHUE «DenepanbHbIii unctutyt|URL: http://www1.fips.ru/
IIPOMBIILIICHHON COOCTBEHHOCTH)
DnexkTpoHHBIE pecypchl Ooubmmoreku MITY
uM. I'.11. HocoBa
Poccuiickas ['ocynapcTBennas Oubnuorexa.
Karanoru

9 MarepuajJLHO-TEXHHYECKOE o0ecneueHne TN CIHIINHBI (MOLYJIf)

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

http://magtu.ru:8085/marcweb?2/Default.asp

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

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

1. YuyeOHas ayauTopus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOTO THIIA OCHAIIIEHA!

- TEXHUYECKMMHU CPEICTBAMU OOYUYCHMs, CIY)KaLIUMH JUIl NPEICTaBICHUS y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUH: MYJIBTUMEIUHHBIME CPEICTBA XPaHCHHS, NEepeaaydl u
npezcTaBieHus yueOHoi nHpopManuu;

- CHIeHaIM3UPOBAaHHON MeOebIo.

2. Y4eOHast ay JUTOpHUs Ul IPOBEICHHS IPAaKTUYECKUX 3aHATHH OCHAIlleHA:

- TEXHWYECKHMMH CPEICTBAMU OOYUYCHHMS, CIY)KallUMH JUIS MPEICTABICHHUS Yy4eOHOMH
uHpopManuu OOJIBIION ayAUTOPUM: MYJBTUMEIUNHBIMU CPEJICTBA XPAaHEHMs, NepeAayd U
npeCcTaBiIeHUs Y91eOHOH HH(pOpMAIIHH;

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

3. YuebHast ayquToOpus AJIsl TPYIIOBBIX U HHIVUBHUIYaJIbHBIX KOHCYJIBTAIUH, TEKYIEro
KOHTPOJISI ¥ TPOMEXKYTOYHOM aTTECTALIMN OCHAIIIECHA!

- KOMITBIOTEPHO# TexHHKOI ¢ makeTrom MS Office, ¢ noakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CHIeMaIM3UPOBAHHON MeOebIo.

4. TTomenieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHAIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ noakmouenuem k cetu «MTHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Tlomemienne nast XpaHeHHs M HPOPHUIAKTHUECKOTO OOCIYKMBAaHHUS yueOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIIbIO: CTeNIaKaMy JJIsl XpaHEHHs y4eOHOro 000py10BaHMS;

-MHCTPYMEHTaMHU JIJIsl pEMOHTA y4eOHOro 000pyA0BaHUs;

- ikadamu U1 XpaHeHus! yueOHO-MEeTOMUECKON TOKYMEHTAIMY U MaTePUaIoB.



0o0yJaroumuxcs

6 Y4eOHO-MEeTOANIECKOE

obecneuenmne

CaMOCTOAITEJILHOM

I[MPUJIOXEHUE 1

padoThbI

Ouyenounvie cpedcmea 0l _NPoGeOeHUs. MeKyule20 KOHMpOoJs 6 6uode ayoumopHou

KoHmpoavHou pabomul (AKP)

% C

Hepequb mem OJisi NOO2OMOBKU K CEMUHAPCKUM 3AHAMUAM.!

HcxonHple AaHHBIE I MPOBEICHUS NPAKTHUECKUX 3aHATUN TPEICTaBICHBI B 16
BapHaHTax CIyYalHBIX BEIOOPOK (00BheM BBIOOPKH — N = 59), OJIMH U3 KOTOPBIX NPHUBEACHA HIKE.

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

%
Cr

15,21
17,83
17,15
19,33
15,57
16,55
16,99
20,92
17,85
19,69
17,95
16,49
18,27
17,52
16,23
15,15
16,53
18
19,45
17,4
19,8
15,84
18,17
17,61
17,45
15,93
20,44
19,64
19,55
20,36
19,63
15,9
20,82
19,5
17,63
16,78
16,23
19,11

%Mn
5,75
4,58
3,26
5,46
3,34
5,78
5,59

4,9
3,46
4,52
4,02
5,78
5,88
3,11
3,48
4,82
3,19
5,16
3,46
3,42

51
5,66
4,03

3,1
5,56

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

Ni

2,87

2,4
2,98

2,6
1,85
1,76

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

Ti

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

HRC
61,04
62,17
61,49
60,08
62,65
59,34

60
59,32
61,95
60,51
62,01
61,68
62,68

59,4
62,48
59,62
59,99

62
59,92
60,73
62,36
61,97

62,4
62,16
61,26
62,73
60,91
62,55
62,06
59,98
62,49
59,56
61,28
60,25
60,38
62,92
59,66
60,23

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

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



2,87 18,35 5,52 1,65 1,26 60,02 11,69 9,92
22 16,21 3,07 2,57 164 62,35 111 6,04
2,2 16,07 4,01 2,58 1,64 61,63 9,74 3,58

2,38 16,97 3,53 1 1 59,39 7,37 10,42

2,56 15,85 3,87 1,36 1,3 59,55 10,14 6,77

2,44 17,19 3,61 2,07 1,84 62,96 11,7 2,96

2,75 17,7 3,2 2,93 1,89 59,7 10,86 6,12

2,26 17,16 5,12 1,99 1,52 60,1 7,63 12,65

221 1794 4,89 1,93 158 60,13 1045 17,72

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

2,71 19,44 4,91 1,6 1,05 61,63 6,52 9,57

2,79 18,06 5,16 2,37 1,45 60,02 7,98 9,93

2,83 15,86 4,37 2,94 1,15 59,92 585 16,12

2,66 18,85 31 2,76 1,38 62,88 5 1491
2,74 19,49 3,93 2,95 1,69 59,3 798 10,96
2,62 15,67 591 2,51 1,97 59,61 7,81 7,1

2,56 20,09 3,81 2,74 1,35 6255 11,44 2,91
2,27 15,81 3,76 1,28 1,87 60,11 11,95 7,01
2,79 19,99 5,7 1,23 1,73 61,97 5,84 2,74

2,7 16,43 4,8 1,84 152 60,07 5,93 4,41
2,71 18,82 4,15 2,89 146 62,62 10,68 13,85

AKP 1. [Tpaktruyeckas nepsuyHast 00paboTKa BEIOOPKHU CITy4aitHON BETUUHHBI

Bpluncnuth C OpUMEHEHHEM —porpamMMHOro mpoaykra Exel  cratuctmueckue
XapaKTepUCTUKN (MHHUMAaJIbHBIE, MaKCHMallbHble, pa3MaxX 3HAu€HWUH, CpeiHue 3HAuYCHMS,
CPEIHEKBAIpaTUUECKOE OTKJIOHEHUE-CTaHJIaPTHOE OTKJIOHEHHE, KO3()PUIMEeHT BapHaluu,
Me/lMaHa, MOJia) pacueTHOM BBIOOPKU. TO €cTh BBIYMCIUTD MO HE3aBUCUMBIM (Xi) U 3aBUCUMBIM
(Yi) ciy4aiiHbIM BeJTHUYMHAM CIICTYIOIIHE XapaKTePUCTUKH:

- MHHUMAJIbHBIC 3HAYCHUSI CITy4YailHbIX BenuauH - (Xi, Yi)min;

- MaKCHUMAaJIbHbIE 3HAYCHUSI CITydaiHbIX BeTH4uHH - (Xi, Yi)max;

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

- cpennee 3Ha4eHUE (Xicp, Yicp) = Z(Xicp, Yicp)/N, Tie N — 00beM BBHIOOPKH;

- CpEeIHEKBaJpaTHYecKoe OTKIOHEHME=CTaHJApTHOE OTKJIOHeHHe Sxi = [X (Xi —
Xep)?In]”®; Syi = [Z (Yi— Yep)?In]°®;

- koapurment Bapuanuu, % — Vxi =  (SxifXepi) 100 % 1 Vyi = (Syil Y ¢pi)100%;

- MeauaHa BeIOOpkH (Med) — cpelMHHOE 3HAYCHUE CIyYaWHOW BEJTMYMHBI MEXKIY
MUHHMAaJIbHBIM U MakcuMalibHbIM e¢ 3HaueHussMu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)min]/2;
MeMaHa B OOJIBIIMCTBE CIy4YaeB HE COBIAAAET CO CPEHUM 3HAUYEHHUEM BBIOOPKH;

- moza BeIOOpkH (Mod) — Hamboiee 94acTo BCTpedarolieecs 3HAYCHUE CITydalHOW
BEJIMUMHBI (ONPEENIeTCsl aHAJIM30M CIIy4aiiHON BBIOOPKH WJIH 110 THCTOTPAMME).

[TocTpouTh TUCTOTPAMMBI CITyYalHBIX BETUYHH (TpaduyecKoe pacripeaeicHne
CIIy4aifHO! BEIMYUHBI) U CPABHUTH UX C TEOPETUUECKUMU PACIIPEICTCHHUSIMH.

Jns koHKpeTHOM cnydaitHoW BenuwuwHBI (Xi, Yj) ee pacmpeneieHne B BBIOOpKE
ONpeNeNsieTCss MOCTPOEHUEM THUCTOTpaMMbl. AJTOPUTM JTOTO TOCTPOCHMS 3aKIIOYAETCS B
CIIEAYIOLIEM:

- Ha OCH OpJMHAT OTKJaJbIBaeTcs 4actora (Ni) WM YacTocTh (Ni/N) — KOJIUYECTBO
3HAYEHUW CIIy4allHOW BEJIMYMHBI, MOMAAAI0OIIUX B ONPEAEICHHbIA MHTEPBAJ 3HAYCHHI; HA OCH
abImce OTKJIABIBACTCSI HECKOJIBLKO WHTEPBAJIOB BHYTPU pa3Maxa CIy4alHOW BETHMYUHBI, YUCIIO



9THX UHTEPBAJIOB OMPE/CISCTCS CTATUCTHUYCCKH, B OOJIBITMHCTBE CIy4acB 3TO YHCIIO COCTABIISIET
10 unTEpBaioB;

- IPH ATOM MPOBEPOYHBIMH KPUTEPUSIMU MPABUIBHOCTH MOCTPOCHHS THCTOTPAMMBI
SIBJISICTSI BBITIOJTHEHUS YCIIOBHE XN = N mwiun X(Ni/n) = 1.

AKP 2. KoppensiiMoHHbIH aHaIu3 BEIOOPKH

Pacuurath mpu momoriy nporpammoro npoaykra Exel (naxars Ha kinaBuiny fy, BEIOpaTh B
NO3HIIMN «CTATUCTHKA» (PYHKLIHUIO «KOppem», YKa3aTb KOOPIMHATHI COOTBETCTBYIOIIUX Iap
CIIy4aiHBIX BEJIMYUH, MOJYYUTh 3HAUYEHHUS MApHBIX KOA()(PHUIMEHTOB KOPpESAIUH) MOMapHbIe
KO3 PHULIHUEHTHI KOPPEISIIUN MEXIY HE3aBUCMBIMH CITy4alHBIMU BEIMUMHAME — [xixi+1 W MEXIY
3aBucuUMbIMU (Y|) ¥ He3aBUCUMBIMH (Xi) MEPEMEHHBIMU -lyixi; ONPEACTUTh WX 3HAYUMOCTH
MyTEM CPaBHEHUS C TAOJUYHBIMU, KPUTUIECKUMHU 3HAUCHUSAMH KO3 PHUIHEHTa KOPPEISALIUH.

Huxe npencraBnena tabiuia ¢ KpUTUYECKUMH 3HaAUEHSAMU KO3 PUITMEHTa KOPPEISAIUH B
3aBUCHUMOCTH OT 00beMa BbIOOPKH (N) ¥ YpOBHA 3HAUUMOCTH (0); o = 1 — P, TJ1e P — BEPOATHOCTD
COOBITHS.

Kputnueckue 3HadeHus K03 duimenra Koppensuu

Ob6beMm YpoBEHb 3HAUUMOCTH, 0.

BBEIOOPKH, 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 popMyIIBI IS pacdeTa MonapHoro K03 GUIrueHTa KOPPEIsIHH:
- Ixixi+l = Z(Xi— Xicp) ( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX i+1




Tyixi = 2(Xi— Xiep)( Yi— Yep) YiXi/ nSxiSyi.

3HauyMMOCTh  KO3(puuMeHTa MapHONH KOPpENALUU  ONpEAETsieTCs  CpaBHEHHUEM
(axTuueckoro 3HaueHus Kod(p(HUIMEHTa KOppeNslMH C TaOJIMYHOM 3HAYEHHEM: eCIH
(akTHueckoe 3HaYeHHE OOJIbIIe TAOIUYHOTO, TO CYIIECTBYET MEXKIYy HEU3BECTHBIMU 3HAUMMast
CTATUCTUYECKAs CBA3b, B IPOTUBHOM CIIydae TaKOBasl CBSI3b OTCYTCTBYET.

AKP 3. Ortceuts He3Hauumble (AKTOp aHAIM3UpyeMoill BbIOOpKH. OnpenenuTsb
CTATUCTUYECKU 3HAYMMbIE CBSI3U MEXKIY 3aBUCUMBIMU U HE3aBUCHMBIMU MEPEMEHHBIMU U BUJA
PErpecCUOHHOM 3aBUCMOCTH, a TAK)KE MEKy HE3aBUCUMBIMU IIEPEMEHHBIMH.

B nepByto ouepeanr CTpoUTCS KOPPEISIIMOHHAS MAaTPUIA — CHMMETPUYHAsT OTHOCUTEIEHO
JUaroHaid (aHaJOTMYHO TaOJMUIle CIOPTHUBHOIO COPEBHOBATEIBHOIO KOMAaHAHOTO MU
JUYHOCTHOT'O YeMITHOHATA) — 00pa3ell MPUBOIUTCS HIDKE.

X1 X2 X3 Xq X5 Y1 Y2 Y3 Y4

X1 1 I'x1x2 I'x1.x3 I'x1.x4 I'x1.x5 ly1x1 ry2 x1 lyaxi lyaxi
X2 1 Ix2x3 Ix2,x4 I'x2,x5 ly1x2 ly2x2 ly3x2 ly4 x2
X3 1 I'x3 x4 I'x3 x5 ly1x3 ly2.x3 ly3x3 lyax3
X4 1 I'x4,x5 ly1x4 ly2,x4 Iy3,x4 ly4 x4
Xs 1 ly1,x5 Iy2,x5 ry3xs Iyaxs
Y1 1 ly1y2 ry1y3 ly1y4
Y2 1 ry2y3 ly2,y4
Y3 1 ly3.y4
Y4 1

3arem 3HaueHUs K03(PPULIMETOB MapHBIX KOPPENALUIl 0OTMEUat0TCs 3HAKOM (+), €CIM 3TOT
KO3 PHUIUEHT KOPPESAIMH CTATUCTUYECKH 3a4HUM, U 3HAKOM (-), ecii Kod(pPpUIIMeHT KOppemsuu
He3HauuM. J[1s1 oTceMBaHMs HE3aBUCUMBIX NIEpEeMEHHBIX (X-0B) IPOBOAUTCA (OMH U3 METOJIOB)
clenyomas npouenypa: U3 oOuel KOppenslnOHOW MaTpHIlbl BBIIEISETCS y4acToK ¢ Xj U B
sigeiikax MPOCTaBIIAETCS COOTBETCTBEHHO (+) miu (-).

X1 X2 X3 Xa Xs Kom-Bo

3HAYUMBIX
KOppesALHi

X111 + - + - 2-1-0

Xo | + 1 - - + 2

Xz |- - 1 + - 1-0

Xa| + - + 1 + 3

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

Taxum oOpazom, mocne AByX UTTepanuii octanuck 3 X-a - X1, X3, 1 Xs.

Jlnst BBIOOpaA 3HAYUMBIX 3aBUCHUMOCTEN (110 KO3 PUIIMEHTY KOppensauun) Mexay Y-Mu U
X-MH, 9TOOBI TIOCTPOUTH PETPECCHOHHBIC YpaBHEHHs CBS3M, HEOOXOIMMO MpPOAHAIH3UPOBATH
ellle OJIHY YacTh KOPPEISALIMOHHON MaTpPHUIIBL:

Y1 Y2 Y3 Y2 3HaunMBbIe
Koppersauuu Xi
c Yi

X1 ryixt/+ | Tyoxal- | fyaxa/+ | Tyaxal- XicYiuYs

X2 Ix1x2l- Ix1x2l- Ix1x2/- Ix1x2/- X2 — HeT
KOppETSALUi C

Yi

X3 Ixxal- | haxal- | axal- | Faxs/t X3cYa

Xa Pxaxalt | axalt | Iaxal+ | xaxal- | Xac Y1, Y2, Y3

Xs rxixsl- | Fxaxsl- | Fxaxsl- | Ixaxs/+ Xsc Yq

3Hau. koppel. Yi Yic | Y2cXs| Ysc Yac
c Xj X1, X4 X1, Xa | X3, Xs




Ha ocHoBanu# 3HAYMMBIX KOA(DPUITUEHTOB KOPPEISAITUN MKy Yiu Xi ONpeaesaeTcs, 9To
HE00XO0IMMO TIOJyYUTh PETPECCHOHHBIC YPAaBHEHUS CIEAYIONUX BUOB U C YUETOM OTCEHBAHUS
X-0B:

Yi= ao+ arXy+ asXy;

Y2=ap + asXs;

Yz =ao+ arXz+ aaXs;

Y4 =ap+ azXs+ asXs;

AKP 4. [Tpu nomonu NpuMEeHEHHS perpeCCHOHHOTO aHaIN3a PacCUUTaTh KOA(DPHUITUESHTHI
PErpecCHOHHOTO YPAaBHEHHS.

B AKP 3 ompeneneHbl BUIBI PETrPeCCHOHBIX 3aBHCHUMOCTEH, KOTOPBhIE HEOOXOIUMO
NOJYYHUTh JJI OLEHHBAHUWS, NMPOTHO3a M YIPABICHUS TEXHOJIOTMYECKHMMHU TNpoueccamu. Jlist
pacueta KO3(G(ULIHMEHTOB YpaBHEHUN &g, ai MPUMEHSETCS pPAacUETHBIH METOJl HAUMEHBIIUX
kBagparoB (MHK) c wucnonp3oBanuem uncxogHod BbIOOpkM ciyudaiiHblx BenuuuH. MHK
MpearnoiaraeT MOUCK AKCTPEMajabHOr0 (MHHUMAIBHOTO) 3HA4YCHHUS (YHKIHMOHAA CYMMBbI
pPa3HOCTH B KBa/IpaTe MeXAY (aKTUIECKUMHU U PACYETHBIMU 3a4CHUSMHU (QYHKIIUU OTKIIMKA:

F = Z(Ypaxr. — Ypace.)> — Min (0). B ypaBHeHMe MOACTABIAIOTCA MOCTPOYHO (haKTHUECKHE
3HAUEHUS Ygaxr- U Ypaca. B BUJIE ypaBHEHHUs, nosrydeHHoro B AKP 3. /lns pemienust ykazaHHOTO
byHKIIMOHATIa HEOOXOJUMO MOTYYUTh CUCTEMY YPABHEHUI B YACTHBIX MPOU3BOAHBIX M KAXKI0E U3
YpaBHEHHI TPUPABHATH K HyIO0. Takum 00pa3oM, IMoirydaTcsi 3HaYeHHs CBOOOTHOTO YJICHA
ypaBHEHUS &o M KOA(h(UIIMEHTHI MpPU HE3aBUCHUMBIX NMEPEMEHHBIX ai = axi. s omepaTuBHOTrO
pemennss MHK npumensiercs nporpammuoe odecnieuenue Exel (fx — nuneiin). B moanporpamme
«JIMHEWH» YKa3bIBAIOTCSI KOOPAMHATHI Yi U Xj, 3aTeM Habuparotcs no3unuu « MICTUHA» u 3atem
Shift+Ctrl+Enter. B npenBapuTeibHO BbIACICHHOE T0JIE TPOTPAMMHO TIOMEIIAIOTCS PE3yJIbTaThI
pacuera — KO>(D(UIMEHTHI 8o, 8 = axi (epBast cTpoka), Kodddumuent aerepMuHanun R? (3-a
cTpoka, 1-ii cronberr), kpurepuii Gumepa F (4-as crpoka, 1-biii cronberr).

AKP 5. IIpoBecTr KOPpEKTUPOBKY TOYHOCTH YPABHEHHUsI PETPECCHH B TEUEHUH BPEMEHH.

Cornacno TpeboBanusiMm OCT 14-34-90 «CraTucTUYeCKM NPUEMOYHBIM KOHTPOIb
KayecTBa METAJUIONPOAYKIUHN MO KOPPEISALMOHHOM CBSI3W MEXAy NapaMeTpaMu» BO3MOKHO
UCTIOJIb30BAaHUE  PETPEeCCHOHHBIX  3aBUCHUMOCTEH  IMapaMeTpoB  KadecTBa  (BpeMeHHOe
COIPOTUBIIEHUS Pa3pbIBY, OTHOCUTEJIBHOE CYKE€HUE U T.I.) OT (aKTOPOB (XMMHUYECKUN COCTaB
CTallM, TEXHOJIOTUYECKUE TIapaMeTpbl Ipoliecca) s TNPOTHO3UPOBAHUS CBOMCTB 0e3
OCYIIECTBJICHUS pa3pyLIAlONINX MCHbITaHUK. [l MpOBEpKM TOYHOCTH MOJAETH MpPH ITOM
HaOWpaeTcsi KOHTPOJIbHBIH MAacCCHB JaHHBIX, COCTOSIIUX U3 Pe3yJIbTaTOB pa3pyIIaloLInX
WCIIBITAaHUHN OJTHOM JECATOM MIaBOK/mapTuil Takoit mpoaykiuu. [Ipu Habope He meHee 50 mIaBok
WIM OOWH pa3 B KBapTaJl INPOBOJUTCS NPOBEPKAa TOYHOCTH NPUMEHSAEMOM MaTEMaTH4YECKOU
perpeccun. Metoauka MmpoBepkU 3akioyaercst B cieayrouieM. Habupaercst MmaccuB pazHocTei
MEXIY (PAKTMUECKUMM JaHHBIMH KOHTPOJBHON BBIOOPKM M pACUETHBIMHM 3HAUYEHHUSMH I10
PETPECCUOHHOMY YPABHEHHMIO (Ydaxr. — Ypacu.), PAaCUMTBHIBAETCHA CPEIHEE 3HAYCHUE OTHX
OTKJIOHEHUIl M CpaBHMBAETCS CO CTATUCTUYECKHM KpHUTEpUEM (CTaHIApTHBIM OTKJIOHEHHEM
napamerpa kKadectsa - Syi). Ecim cpemHee OTKIIOHEHHE MEHEe CTaTHCTUYECKOTO Iapamerpa, To
YpaBHEHHE NPU3HAETCS alleKBaTHBIM pPEAIbHBIM YCIOBHUAM. B MpPOTHMBHOM cilydae MpOBOIUTCSA
KOPPEKTUPOBKA ypaBHEHHs MyTEeM HM3MEHECHHWS 3HAYCHHUS €ro CBOOOJHOrO 4ieHa: doi = o -/+
X(Yopaxr. — Ypaca.)/N, TI€ N — 00bEM KOHTPOJIHOM BHIOOPKH, 3HAK -/+ MIOKA3BIBET, UTO, €CIIU CPEIHEES
OTKJIOHEHHS AYi UMeeT 3HaK +/- , TO KOPPEKTUPOBKA 3HaUEHUs ao Oy/I€T COOTBETCTBEHHO -/+AYi.

AKP 6. ITocTpouTs MaTpHIly MOTHOTO (PAKTOPHOTO dKCIepuMenTa Tuma 2" —22 u 23,
B ocHOBaHMM CTENIEHHOW 3aBUCUMOCTH IIPEJCTABICHO KOJMUYECTBO YPOBHEH
BapbUpoBaHus QakTopoB. MiMeeTcs 1Ba BapuaHTa ypoBHEH: 2 - MUHUMAaJIbHOE U MaKCHMalIbHOE
3HaYeHUs U 3 — MUHUMaJIbHOE, MAKCUMAJILHOE U CpeliHee 3HaueHus (axTopoB. B mokasarene
CTENEHHOW 3aBUCHMOCTH NPEACTaBICHO KoiuuecTBO (hakropoB. Ilpu coctaBieHHMM MaTpuUIlbl
IUIAHUPOBAHMSI HIKCIEPUMEHTAa HEOOXOIUMO YUYHUTHIBATh YETHIPE CBOWCTBA CYIECTBOBAHUS



ypoBHEH  (DAKTOPOB: CHMMETPHYHOCTh, OPTOrOHAIBHOCTh, POTATA0EIBPHOCTh, YCIOBHE
HOPMHUPOBKH.

Ormpenenuth K03 HUIUEHTI ypaBHEHHS 10 H3BECTHOMY alrOpuTMY: & = (ZXiYi)/n, ao
= Zyi/n.

AKP 7. IloctpouTh BCe BO3MOMKHBIE BapHMaHThl MAaTPULBI JPOOHOTO SKCIEPUMEHTA
tuna 2>, 2°2, OnpenenuTh KO3 GUIMEHTH ypaBHEHHS [0 U3BECTHOMY aIropuT™y: ai = (ZXiyi)/n,
ao = Xyi/n.

AKP 8. Pacuurtatp ko3(dunuent konkopmanuu (kodpduuueHT corimacus) mpu
9KCIIEPTHOW OLIEHKE BIHMSHUSA (aKTOPOB HA (YHKIMIO OTKIMKA (IapaMeTp ONTHMHU3AIMU) II0
cnenyromeii 3apucumocti: W = 12S/[m?(n-n)], rae S — cymMMa KBajapaToB OTKJIOHEHHH OT
CpeIHEero 3HAYEHUsI OLIEHKH SKCIEPTOB, M — YKCIIO 3KCIEPTOB, N — YUCIIO (HaKTOPOB.

AKP 9. Haiitu »skcTpeManbHOE 3HAUY€HHE I[apamMeTpa ONTHUMH3aluu B 001acTu
ompeneneHuss QYHKIMKA JBYX M MHOTO(GAKTOPHBIX YpaBHEHHH (METOA KPYTOTO BOCXOXKICHUS
bokca-YwicoHa) ¢ npuMEHEHHEM HTTEPALMOHHOIO IOIIaroBOr0 METOJa B HAIpaBICHUU
rpaJueHTa.

Memoouueckue pexomenoayuu Ol NOO20MOEKU K CEMUHAPY -  NPAKMUYECKUM
3AHAMUAM

CemuHap - BUJ TPYNIOBBIX 3aHATHH 1O KaKOW-TMOO HAy4HOW, y4eOHOH M Ipyroi
npo0jeMaTuke, akKTUBHOE OOCYX/IEHHE YYaCTHHKAMHU 3apaHee MOJATrOTOBJIECHHBIX COOOILEHHIH,
noknagoB U T.1. C TeMaTUKOW CEMHHApOB CTYAEHTHI 3HAKOMSTCS 3apaHee. AJTOpUTM
HOJr0-TOBKM K CEMHUHApy CIeIyroIuii: BEIOpaB TeMy, CTYJIEHT COCTaBIIsIE€T CBOW IIaH-rpaduk
MOJI-TOTOBKU K ceMUHapy. Jlis npuoOpeTeHust HMPOKOro BUIEHUS MPOOIEMbI CTYAEHT CTapaeTcs
OCMBICIIUTD €€ B 00111eM 00beMe; MO3HAKOMUTHCS ¢ TEMOI 110 6a30BOMY Y4eOHOMY ITOCOOMIO MU
JIPYroil OCHOBHOM PEKOMEHIYyEeMOW JIMTEPAType; BBIABUTb OCHOBHBIE HJIEH, PACKPBIBAIOIIHE
JaHHYI0 TpoOjeMy; CBEpUTb MX OIpPEOEeNIEHUs CO CIPAaBOYHMKAMM, SHIMKIONEIUEH;
MOJI-TOTOBUTH IUIAH-KOHCIEKT PAacKpbITUS JaHHOW MpOOJEeMbl; BBIIBUTH HESICHBIE BOIPOCH U
10J10-0paTh JIOMOJHUTENBHYIO JTUTEPATypy AJIS UX OCBELICHUS; COCTABUTh TE3UCHI BBICTYIICHHS
Ha OTJEJBbHBIX JINCTaxX JJIs MOCJIEAYIOIEro BHECEHUS JOMOJHEHUH U IMOArOTOBUTh JOKJIaa WIN
pe-depar uid COOOIIEHUS HA CEMHHApe; IMPOAHAIW3UPOBATh COOpAaHHBIM MaTepuayl Jyis
JIOTIOTHU-TENbHON HH(OpMalIUK M0 TEMaM CEMUHApPa; FOTOBSCH K BBICTYIIJICHUIO Ha CEMUHApE, 110
BO3MOXKHOCTH IPOKOHCYJIBTUPOBATbCA C MpENoJaBaTesieM; OTHOCHTBCS K COOpaHHOMY
MaTepuaiy, Kak K HCTOUHHUKY OyTylIUX UCCIIeI0BaHUM.

CeMuHapckue 3aHATUS DPACIIUPSIOT M 3aKPEIUIOT 3HAHUA, 3aJ0KEHHBIE B TEOpUU
npenMera. Ha HuX BBIHOCATCS BOIPOCHI, OCOOEHHO HEOOXOAMMBIE MJii TNPAKTUKH, WIN
po0-JIeMHBIE BOMPOCHI, KOTOPhIE BO3MOXKHO PELIMTh TOJBKO B IpOIecce COTPYAHUYECTBA.
Cpenu 00s3aTeNbHBIX TPEOOBaHMM K CEMUHAPY - MPEABAPUTEIBHOEC O3HAKOMJICHHE C TEMOW,
BOIIPOCaMHU U JIUTEPATYpPOH MO TaHHOU TEME.

CoBpeMeHHast MPaKTHKa IpeaaracT IUPOKUI KPYT TUIIOB CEMUHAPCKUX 3aHATUi. Cpenaun
HUX 0C000€ MECTO 3aHMMAaeT CeMHHApP-IHCKYCCHs, TJe B AMAJIOre XOpOULIO yCBaWBaeTCs HOBas
uH(popMaLrs, BUTHBI YOSKICHUS CTYJEHTA; 00CYKAAI0TCSI MPOTUBOPEUHUs (IBHBIE U CKPBITHIE) U
HEJIOCTaTKU; JJs1 00CYKAeHUs1 OepyTcsi KOHKPETHBIE aKTyallbHbIE BONPOCHI, C KOTOPBIMH CTY-
JICHTBl IIPEABApPUTENIBHO O3HAKOMJIEHBI. Takke B CEMHHAp BKIIOYAIOTCS BOMPOCHI UL
WH-TEJUIEKTYaJbHOW DPAa3sMUHKM (MHOTJA 3TO IUCKYCCHOHHAs CTaThsd, IO KOTOPOMl CTaBATCSA
po0-IeMHBIE BOIPOCHI); JUCKYCCHUSI MOXKET Pa3BEepPThIBATHCA 3a0YHO KaK KPYTrOBOW ceMUHAp.
Jlanee moABOJATCS WTOTH IHCKYCCHH, 3aCIyLIMBAIOTCSA M 3AIIMILAIOTCSA MPOECKTHBIE 3a/JaHUS.
[Tocne 3TOro MpoxXoauT "MO3roBOW MITYpM'" MO HEPEUIEHHBIM IpoOiieMaM JUCKYCCHH, a TaKKe
BBISB-JIAIOTCS. IPUKJIAJHBIE ACIEKTHl, KOTOpPHIE MOYKHO PEKOMEHIOBAaTh MJIs BKJIKOYEHUS B
KypCOBBIE U TUILUIOMHBbIE paOOTHl MM B ampobauuio Ha npakTuke. Ha ceccum mpernonaBaTennb
0000112€eT pe3ynbTaThl MPOJEIaHHON CTYAEHTOM PaOOTHI.



CeMUHapBI-IUCKYCCUU TPOBOJSATCS C LENbI0 BBISIBICHUS MHEHHS CTYJIEHTOB IIO
aKTyaJbHBIM BOIIPOCAM M3y4aeMOT0O IIpe/IMEeTa.

CeMuHap-uccieloBaHUE TMPEANOoiaraeT IMpeABapUTENbHYI0 pPadOTy - HaIUCaHHe
pede-paTa, AOKIaaa MO UTOTAM ONBITHON PabOTHL. YdacTue B HEM - 3TO, MPEXKJIE BCETO, TUAIOT
CTy-ZICHTa C IpenojaBaTesieM. Pe3ynbpTaTsl 00CYKIAIOTCS HA CEMHHApe C HATJSIHBIM MMOKa30M
UC-CIIEZIOBATEILCKOTO MaTepuaa (CXeMbl, TaONIUIbl, TpaduKH, JUATHOCTUYCCKUE METOJUKH).
Yactrano maTepuas MoxkeT ObITh BKItOUeH B BKP. [Ipu moaroroBke k ceMuHapy-mcclieIOBaHUIO
CTYJIEHT U3yYaeT Pe3yJbTaThl TEOPETHUECKUX HUCCIEIOBAHMIA, COCTAaBIsLCT OuOmmorpaduoo 1o
TeMe, YUUTCS MUCaTh 0030pbI MO TEXHUYECKOM 3a/1aue-rpooieme.

[IpoGieMHBIlI ceMHHAap TOTOBHTCS IMPENOJaBaTeieM JOCTaTOYHO OCHOBATEIBHO:
no-6uparorcs npobieMHbIe U KOHTPOJIbHO-IIPOBEPOUYHBIE BOIIPOCHL. Takoil ceMuHap BO3MOXKEH
TOJILKO TMOCJI€ TMPOXOXkKAeHHs TeMbl. K HeMy CTyJIeHThl TOTOBATCS IO JIUTEPaTypHBIM
UCTOYHU-KaM: MOHOrpaduu, CIpaBOYHUKHU, CIOBapH, KypHaibl. K mpobiemHOMYy cemMuHapy
MPOCMAaT-pUBACTCA JINTEpATypa B paMKax pas3IMYHBIX MCCIEIOBATEIBCKUX IIKOJI (Hampumep
"TpaarIIMOHHBIC U HETPAAUIIMOHHBIE TIOJIXO0IBI K TTpodeme").

Haubonpmryto  3QeKTHBHOCTH TPUHOCAT CEMUHAphl, TPOBOAMMEIE B  Qopme
KOJUJICK-TUBHOM TMO3HABATEILHOM JI€ATEIbHOCTH, HMMEIOIIEH OImpeeieHHbIe OCOOEHHOCTH, a
MMEHHO:

- pasleneHue CTYJIEHTOB Ha TPYNIbl MO MX KEeMaHUIO (C 00s3aTeNbHBIM Y4YacTHEM
CTy-JIEHTa C YCTOWYUBBIM HHTEPECOM K TAHHOMY TIPEIMETY);

- IOCTAaHOBKA OOIHUX LeJNieil v 3a/1a4 7S TPYIIIIbI;

- pabora B TOCIEIOBATCIBLHOCTH - WHAMBHUAyaJIbHAs, TMapHas (4ame BCero
NepeKpecT-Hbli onpoc), paboTa B IpymIe, KOIIEKTHBHAS,

- 00s13aTeIIBPHOE TIPEBAPUTEIFHOE OTPAaHIYCHUE TI0 BPEMEHH KaXKJIOTO JTara 3aHsATHH;

- OKCIIEPTHBIN aHAIN3 ¢ pacuyeToM Kod(h(UIIMEeHTa KOHKOPAIIHH;

- OIICHKa Pa0OTHI TPYIIITEI MPEIO/IaBaATEIICM;

- MPOBEJICHNE CAMOOLICHKH.

[Ipumepnwiil nepeuerv mem pehepamos 6 suode uHOUSUOVAIbHBIX OoMawHux 3a0ay (H/[3)

N3 Ne 1. TloHsTus MaTeMaTH4YEeCKOM CTAaTUCTUKU. BHIBI HSKCIIEPUMEHTOB.

KoHTtposbHble kapTel. [I11aHbI 3KCIEPUMEHTOB

1. OcHOBHBIE MOHATUS W3 TEOPUHM BEPOSATHOCTH M MAaTEMaTHYECKOH CTaTUCTUKU
(reHepanbHasi COBOKYITHOCTb, BEIOOpKA CITy4allHBIX BEJIMYUH, XapaKTEPUCTHUKU BEIOOPKH).

2. IloHaTHe 0 BUAAX MIAHUPOBAHUS MATEMaTHYECKOIO M (PU3MUECKOro SKCIEPUMEHTOB,
MPUHIIUIIAX T€OMETPUYECKOTr0 U (PU3UYECKOTO MOA00Us 00BEKTOB YIIPABJICHUS.

3. Texymunii KOHTPOJIb MPOLYKIUH.

4. IlpuHuunel BbIOOpa KOHTPOJUPYEMBIX MapaMeTPOB U HUX YpPOBHS B CTaHIApTax Ha
METAJIITYPrUYECKYI0 IPOAYKIIMIO.

5. Cratuctuueckoe 0o0OCHOBaHHE OOBbeMa BBIOOPKH MpPU KOHTPOJIE y TOCTaBUIMKA U
noTpeOuTens.

6. KoHTpONBHBIE KapTHI.

7. O0mias cxema yrpaBieHHs TEXHOJIOTHYECKUM 00BEKTOM € a/IaliTUBHBIM OJIOKOM

8. Teopernuecknii MOAX0J, MAaTEMaTHYECKOE CHUMYJIMPOBAHUE YCIIOBHM JKCIIEPUMEHTA,
bu3nUecKuil HIKCIIEPHUMEHT.

9. YcnoBust mogo0us Gu3ndeckoro o0beKTa U MaTepruaaIbHON KOTUH.

10. Br16op naubosee 3¢ pekTHBHOM CXeMbI SKCIIEPUMEHTA.
0) Ilopsimoxk mnpoBedeHUS MNPOMEKYTOYHON aTTecTalluU, IMOKA3aTeJH M KPUTEPHUHU

OICHUBAHUA:

[Ipome:xyTouHasi aTTecTAUMA MO JUCHUILINHE «MaTepHabl 0TPAacJau» IPOBOAUTCS B
BUJC 3a4yeTa. 3adeT MPOCTABISIETCS MOCIE OICHKH 3HAHWN OOydYaroIuxcs MO pe3yibTaram
3alUTHl  BBIIOJHEHHBIX JIA0OPAaTOPHBIX pabOT U  KOHTPOJBHBIX paboOT, BKIIOYAIOIINX



TEOPETUYECKHE BOMPOCHI U MPAKTHUECKUE 3aJaHUsl, BBIBIISIONINE CTENEHb CPOPMUPOBAHHOCTHU
YMEHUU U BJIAJICHUI

Iloka3aTesin U KpUTEPUH OLIEHMBAHUSA 3aYeTa:

Jl1s mosty4eHus OleHKU

— «3a4YTeH0» — OOydYalolmuics [OJDKEH I[I0Ka3aTh 3HAHUS HE TOJBKO HA YPOBHE
BOCIPOM3BECHUSI U OOBSICHEHHs] MHPOpPMAIMKM, HO M HHTEJUICKTyaJbHbIe HABBIKM DPELICHUS
npoOiieM W 3a7ad, HaXOXKJCHHUS YHUKAIBHBIX OTBETOB K MpoOieMaMm, OIEHKH W BBIHECEHUS
KPUTHYECKUX CYXKICHHIA;

— «He 3a4TeHO0» — 00YYAIONINIICS He MOXKET IMOKa3aTh 3HAHMSI HA YPOBHE BOCIIPOU3BEICHUS
U 00bsiCHeHHs HH(OpMaLIUK, HE MOXKET MTOKa3aTh MHTEIIEKTYaJbHbIe HABBIKU PEIICHUS TPOCTHIX
3azad.

11. CocraBneHue IaHa IPOBEIEHUS SKCIEPUMEHTOB pa3HbIX YPOBHEH (OMNBITHBIMH,
1ab0paTOpPHBIi, ITOJTYITPOMBIILICHHBIN, IIPOMBILUICHHBIN, U3TOTOBJICHUE
OTBITHO-TIPOMBILIUIEHHON MApTHUH).

N3 Ne 2. Koapdunment konkopaanuu. [IpaBuna niaHupyemMoro sKCrepuMeHTa

1. Bugsl mapameTpoB OonTUMHU3AIMH, 000OMICHHBI MapaMeTp ONTHMH3AINU, (QYHKIUSI
KeNaTeIbHOCTH.

2. BeiOop THIa MaTeMaTHYECKOW MOTMHOMHUAIFHON HITH HHOM MOJICIIH.

3. IlpaBuiia NOCTPOEHHUS IIAHOB — IPOOHBIX PEIUIHK.

4. Prucku npy MCIOJB30BaHUU IJIAHOB C APOOHBIMH PEIUIMKAMH — BIMSHHUE HA TOUHOCTb
HIPOTHO3UPOBaHUS (PYHKIIMU OTKIIUKA.

5. Tumbl TUIAHOB 3KCIEpUMEHTa — IBY- U Tpex ¢akropubie mianbl Tuma N = m" (N —
HE00X0/IMMO€ KOJHMYECTBO OMNBITOB, M — KOJMYECTBO YPOBHEH BapbUpOBaHUS CllydailHBIX
¢dak-TopoB, N — KOJIMYECTBO (HaKTOPOB).

6. Koapduuument xonkoppamuu (kodp@uuueHT coriacus) NMpH SKCHEPTHOH OLEHKe
BIUSHUS (AKTOPOB Ha PYHKIMIO OTKIUKA (MTapaMeTp ONTUMU3ALIIH).

7. OCHOBHBIE CBOMCTBAa MATpHUIBl MaTeMAaTUYECKH IUIAHUPYEMOIO HKCIEPUMEHTA
(OpTOro-HaJIbHOCTb, POTOTA0ENBHOCTh, CHUMMETPHUYHOCTb, HOPMHPOBKA 3KCHEPUMEHTaTbHON
MaTpHIIbl).

8. Meronuka pacyera KOI(QQPUIMEHTOB SMIHUPUYECKOTO YpaBHEHHsS IO JIaHHBIM
IIPOBEJEHHOTO IIJIAHUPYEMOTO DKCIIEPUMEHTA.

9. Ca3b ¢ dekra dakropa ¢ KodpPuIMEeHTaMH YPAaBHEHHUS.

10. Kputepun onTuManbHOCTH IIAHOB DKCIIEPUMEHTA.

11. BBeneHue B pelIeHHE IO IOUCKY ONTHMAJIBHOIO 3KCTPEMAIBHOTO 3HAYECHHS
napamMeTrpa ONTHUMHU3AIMM B 00JacTH omnpefeneHus QYHKIUUM JBYX W MHOTO(AaKTOPHBIX
ypaBHEHUH (MeToJ KpyToro BocxoxaeHus bokca-Yuicona u np.).



[Tpunoxenue 2
7 OneHOYHbIE CPEICTBA /ISl IPOBEAEeHNsI POMEKYTOYHON aTTecTAlluN

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIs1 NPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTAIMU:

CTpyKTypHBIi

SIICMCHT [Tnanupyemsble pe3ynbTaThl 00yUeHUS OneHoyHbIe CpeacTBa

OIIK-4 - CrocobeH NpOBOOUTH HM3MEpEHUsT M HaOmofeHus B cdepe npodheccHoHAIbHON
JesATeIBHOCTH, 00pabaThIBaTh U MPEACTABIIATH SKCIIEPUMEHTAIbHBIC TaHHbIC

OIIK-4.1 BriOupaeT u npuMeHsIET METO/IbI U
CpeACTBa U3MEPEHHSI IS OTIpe IeIie-HHs

CBOICTB MaTCpraJIOB U I/IS,Z[GJII/Iﬁ U3 HUX
Teopernueckne Borpockr (M3 Ne 1, 2)

1. CBenieHUs U3 TEOPUHU BEPOSTHOCTH U
MaTeMaTHIECKOH CTATHCTHKY (TeHe-pasbHast
COBOKYITHOCTb, BEIOOpKA CITyJaifHBIX BEJINYHH,
XapaKTepUCTHKU BEIOOPKH).

2. Buipl miaHApOBaHKs MaTeMaTHYeCc-KOTro U
(bM3MYECKOTO SKCIICPUMEHTOB, TPUHIIUITEI
reOMETPHIECKOT0 U (PU3N-YECKOTO MOT00US
0OBEKTOB yIpaBJe-HUS.

3. [Topsiiok MpoBeAEeHHS TEKYIIEr0 KOHTPOIIS
[TPOTYKIHN.

4. [IpyuHIMIIBI BEIOOPA KOHTPOJIUPYE-MBIX
TapaMeTpoB U UX YPOBHS B CTaH-AapTax Ha
METaJLTy prUYecKy 0 IpO-TyKIHIO.

5. CraTucTnueckoe 000CHOBaHHE 00b-eMa BEIOOPKU
[P KOHTPOJIE Y MOCTAB-IIHKa U TIOTPEOUTEIIS.

6. MeToipl TOCTPOSHUSI KOHTPOJIBHBIX KapT.

7. OO1IyI0 CXeMy yIpaBIeHHUs TEXHO-TOTHIECKIM
OOBEKTOM C aIaIITHBHBIM OJIOKOM.

8. TeopeTuueckuii MOAX0]], MAaTEMaTH-YECKOE
CHMYJIMPOBaHHE yCIOBHI SKC-TIEPHMEHTA,
(br3uYecKuii SKCIIepru-MeHT.

9. VYcnoBus momobust (¢usuueckoro o0bEKTa U
MaTepHaTbHOMH KOITHH.

10. Metonp! BeIOOpa Hanboee 3G eKTHBHOI CXeMb]
bkcrieprMenTa.

11. YcnoBus cocraBieHus IU1aHa IpOBEACHUS
DKCIIEPHMEHTOB Pa3HbIX YPOBHEH (OIBITHBIN,
ITabopaTopHBIi, MOTYIPOMBIIIICHHBIH,
[POMBIIUICHHBIH, N3rOTOBICHHE

OIIBITHO-TIPOMBIIIUICHHO MapTuHy).




OIIK-4.2

[TpoBOIUT KCIIEPUMEHTATIBHBIE
UCcIIe-A0BaHUs U UCTIONIB3YET
OCHOBHBIE ITPHEMbI 00pabOTKH U
NPEICTaBICHUS TIOTYYCHHBIX TAaHHBIX

Pernte 3amady U3 mpo(ECCHOHANBHONW 00TacTH:
(AKP Ne 1-9)

1. [TpoBOANTH KOPPETSLHUOHHBIN U PErPECCHOHHBII
QHAJIN3BI, PACCIUTHI-BATh K0P PUIMEHTHI
perpeccroHHoro ypasHeust merogom MHK

2. HaxouTh 9KCTpeMaibHOE 3HAUCHUE

TapaMeTpa ONTHMH3AIMK B OOJNACTH OINpENeNeHHUs
(YHKIMH ¢ OPUMEHE-HHEM  HTTEpPallMOHHOTO
[TOIIar0BOTO METO/IA B HANIPABJICHUHU IPATHEHTA.

3. CTpoUTh BapHUaHThl MAaTPHIIBI IPOO-HOTO
brenepumenta Tuna 22, 252; onpenenaTts

K03 () GUIMEHTH ypaBHE-HAS 110 U3BECTHOMY
anroput™y: ai = (Exiyi)/n, a0 = Zyi/n.

4. CTpOUTE MaTpHILy MOJIHOTO (haKkTOp-HOTO
brcrepumenta Trma 2" —22 u 23; onpenenarTs

K03 () GUIMEHTH ypaBHE-HAS 110 U3BECTHOMY
anroputMy: ai = (Zxiyi)/n, a0 = Zyi/n.

5. IIpoBOANTH KOPPEKTUPOBKY TOYHOC-TH
[YpaBHEHHUS PErPECCHH B TCUCHUH BPEMEHH IO
MaccHBY pa3HOCTEl MeX-1y (pakTHUECKIMU
NaHHBIMU KOHT-POJIEHOM BBIOOPKH M PACUETHBIMH
3HA-YEHUSMU 110 PETPECCHOHHOMY ypaBHE-HHIO
(Ypaxr. — Ypaca.). ECITH cpeiHEE OT-KIIOHEHHE MEHEe
CTaTHCTUYECKOTO ITa-paMeTpa - CTaHJapTHOTO
OTKJIOHEHUS S, TO ypaBHEHHE MPU3HAETCS
a7IeKBaT-HBIM. B MPOTHBHOM CITy4ae IPOBOIUT-CS
KOPPEKTHPOBKA YPAaBHEHUS IyTEM H3MEHEHUS
3HaYeHHs ero CBOOOAHOTO ieHa: a0t = a0 -+ X(Ygaxr)
- Ypacs.)/N, T1Ie N — 06bEM KOHTPOJIBHO# BRIGOPKH,
3HAK -/+ ITOKa3bIBET, UTO, €CIN CPeI-Hee OTKIOHCHHS]
Ayi IMeeT 3HaK +/-, TO KOpPEKTHPOBKA 3HAYCHHS a0
OyIeT COOTBETCTBEHHO -/+Ayi.

6. PaccunThiBaTh K03 PUIMEHTHI per-pecCHOHHOTO
lypaBHEeHUs (110 BBIOOPKE, MPEATIOKCHHOM
TperogaBaTenieM) oc-Jie MPOBEICHNUS
KOPPEISIIMOHHOTO aHAIN3a, OTCEHBAHUS
HE3HAYUMBIX ()aKTOPOB M ONPEJIeTICHHS CBSI3H
3aBU-CHMBIX M HE3aBHCHUMBIX MIEPEMEHHBIX.




0) Ilopsimoxk mnpoBedeHUS NPOMEKYTOYHON aTTecTallUU, IMOKA3aTeJM M KPUTEPHH
OLlCHUBAHMUSL:

IIpome:xxyTounasi arrecrtauusi mo aucuumiuHe «IliaHupoBaHue 3KCIEPHUMEHTA)
MPOBOAMTCS B BUJE 3a4yeTa. 3a4eT MPOCTABISETCS IMOCIE OICHKM 3HAHWA OO0YyYarolIuXxcs I10
pe3ysbTaTaM 3allUThl BBITIOJHEHHBIX JJA00OPATOPHBIX padOT M KOHTPOJIBHBIX padOT, BKIIFOYAFOIINX
TEOPETUYECKHIE BOMPOCHI U MPAKTHYECKHUE 3aaHMsI, BBIBIISIONINE CTENICHh CPOPMUPOBAHHOCTH
YMEHUH U BIIaJICHUI

IHoka3aTesu 1 KPpUTEPUH OLIECHUBAHMS 3a4eTa:

Jnst mony4deHus: OUEeHKU

— «3a4YTeH0» — OOYYalIIWiCsI OJDKeH II0Ka3aTh 3HAHWsA HE TOJBKO Ha YPOBHE
BOCTIPOM3BEJICHUSI U OOBSICHCHHsS] MH()OpPMAIMH, HO M HHTEIUICKTYalbHbIC HABBIKM PEIICHUS
npobiieM U 3a7ad, HaXOXKJIEHHUS YHUKAIBHBIX OTBETOB K IpoOiieMaM, OIEHKU U BBIHECEHUS
KPUTHUYECKHUX CYXKICHUI;

— «He 3a4TeH0» — 00YYaIOIINIiCs He MOXKET IMOKa3aTh 3HAHUSI Ha YPOBHE BOCIIPOU3BEICHUS
U 00BsICHCHHS MH()OPMAIIMH, HE MOXKET TTOKa3aTh MHTEIICKTYaIbHBIC HABBIKU PEIIICHHSI TPOCTHIX
3ajad4.



