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JIner akryanuzanuu paéodeil nporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzanuu B 2022 - 2023
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas nporpamma nepecmotpena, o0cyxeHa u ogoopena i peanuzauuu B 2023 - 2024
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MATEPHATIOBEICHUS

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTESHHBIX TPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eokTucros




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

[lenpto ocBoeHUsT MOAYNsl AUCHUIUIHHBI «[lmaHUpOBaHWE SKCIEPUMEHTa» SIBISICTCS
moAroToBka 6akamaBpoB mo HampasiaeHuto 22.03.02 «Metamryprus» 1 nTpo(rro MoAroTOBKH
«tOBenupHbIC ¥ MPOMBIIICHHBIC INTECHHBIC TEXHOJIOTHN K MPOPECCHOHAIBHOM JISATEITBHOCTH B
COOTBETCTBUM ¢ TpeboBanusimu DexnepanbHoro ['ocymapcTBeHHOro  00pa30BaTEIBHOTO
CTaHJapTa.

3amavell M3y4eHHs TUCHUIUIMHBI SIBIISICTCS IOATOTOBKA CTYIEHTOB K TBOPYECKOMY
MIPUMEHEHHUIO MOJTYYEHHBIX 3HAHUH MPU CO3/IaHUU HOBBIX U COBEPIICHCTBOBAHUIO JCHCTBYIONTNX
TEXHOJIOTUIECKUX TPOIIECCOB, POPMUPOBAHUIO Y CTYACHTOB CHCTEMbI 3HAHHI 110 TUTAHUPOBAHHIO
HKCIIEPUMEHTOB BO BceX cdepax y4dyeOHOW M MPOM3BOACTBEHHOH NESATEIBHOCTH. DTa 3aaaya
pemaeTcs CIeIyIIUME CIIOCOOaMH:

- J1aTh TIOHSTHS 00 OLIEHKE IKCIIEPUMEHTAIILHBIX JAHHBIX, T€HEPaTbHOW COBOKYITHOCTH H
BBIOOPKY M3 HEE CITyYalHbBIX BEJTUYHH;

- chopmupoBaTh y CTyIEHTa MPEACTABICHUS O KOPPEISIIIMOHHOM H PErPecCHOHHOM
aHaliM3aX, METOJIMKE OIEHKH W OTCCHMBAHWUU PA3IMYHBIX (AKTOPOB BBIOOPOK CIIydaiHBIX
BCJIMYMH;

- HAy4YHTh OOYYAKOIIUXCS METOAaM IUIAHUPOBAHHOTO OKCIEPUMEHTA M IOUCKA
ONTHMAJILHBIX 3HAUCHUH (DYHKIIMM OTKIIMKA B ONIPEICIICHHON 00JIaCTH CYIIECTBOBaHMS (DAKTOPOB
TEXHOJIOTUIECKOTO MpoIiecca;

- IPUMEHSTHh METOJbI TUIAHWPOBAHHOTO SKCIIEPUMEHTA JJIsI OOJICTYCHHS PACUCTOB TPU
NPUMEHEHHUHU IPOOHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

JucuuiuinHa [InanupoBanue sKkcrepruMeHTa BXOJUT B 6a30BYIO 4acTh y4eOHOTO IJIaHa
00pa30BaTesIbHOI MPOrPaMMBI.

Jns  W3ydeHWs  JUCLUUIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHMs,  BIIQJICHUsA),
c(OpMUPOBAHHBIE B Pe3YyIbTATE U3yUEHUS TUCIUIUINH/ PAKTUK:

Maremaruka

®dusuka

AHanu3 yucioBoi nHpopMaIuu

Nupopmarrka u nHGopMaloHHbIE TEXHOJIOTUI

MaremaTtnueckas CTaTUCTUKA B METAJLTypIUH

Xumus

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYeHHbIE NMPU M3YyYeHUU JaHHOM IUCIMITIMHBI OynyT
HEOOXOUMBI 17151 U3YUEHUSI AUCIUIIIINH/TIPAKTUK:

Kommnsroreproe MoaeInpoBaHue JINTEUHBIX ITPOLIECCOB

KoMIbproTepHblii aHAIN3 TEXHOJIOTUY JTUThS

KypcoBas HayuHO-HCCIIeIoBaTeNbCKas paboTa

MeTob1 MCClIeJOBAHUN MaTepHaJIOB U MPOIIECCOB

[TonroToBka K 3aliTe U 3aIIKTa BBITYCKHON KBAIM(UKATMOHHON paboThI

[ToaroroBka k cade u cjaua rocyapCTBEHHOT0 SK3aMeHa

3 Komnerenuun olyqawmerocsi, ¢QopMupyeMble B pe3yJjbTaTe OCBOEHUS
AUCHUILINHBI (MOAYJISA) M IIVIAHUPYEMBbIe Pe3yIbTAThl 00yUeHH s

B pesynabrare ocBoeHHMs AUCHUILIUHBI (Moaynst) «llmaHupoBaHUE HKCHEPUMEHTaA»
o0ydJaronuiics J0KeH 00J1a1aTh CICYIOIIMMU KOMIIETCHITUSIMH:

CrpyKTypHBIH
AJIEMEHT [Tnanupyemplie pe3yabTaThl 00ydeHUs

KOMIIECTCHIIUU

OIIK-4 TOTOBHOCTBIO COUYETATh TEOPUIO U MPAKTUKY I PELICHUS WHKEHEPHBIX 3a/1a4




3HaTh

- OCHOBHBIE OIPEICICHHS IIAHUPOBAHUS YKCIICPUMEHTA;

- KJIaccu(hUKAIHIO CIIOCOOOB BBIOOpA TIIaHA YKCIIEPUMEHTA, TEOPETUUIESCKUE
OCHOBBI pacuera KO3 PHUIIMESHTOB SMITUPHICCKUX YPABHEHHI PErPECCHH;

- OCHOBBI COCTaBJICHHS MATPUI] TIOJTHOTO U APOOHOTO (PaKTOPHOTO
IKCIICPUMEHTA;

- METOJMKY pacyera Kod(dduimeHTa KOHKOpAAUH

YmMmern

- 3¢(eKTUBHO IPUMEHATHh METObl TIAHMPOBAHUS SKCIIEPUMEHTA;

- HCIIOJIb30BaTh METOIMKY MaTeMaTH4YECKOT0 IUIAHUPOBAHMS SKCIIEPUMEHTA;
- COCTaBJIITh MaTPUILy TOJTHOTO M JPOOHOTO (PaKTOPHOTO HIKCIEPUMEHTA;

- IPUMEHATH B pabOTE SKCIEPTHYIO OLIEHKY 3HAYMMOCTH (paKTOPOB,
OTIpeNeNAIOMMX (YHKIUIO OTKIINKA

Bnanets

- IPaKTHYECKHMHU HABBIKAMHU I10 TPUMEHEHHIO METO/1a ITIAHUPOBAHUS
HKCIEPUMEHTA;

- MeToIaMH (PU3UYECKOTO M TEOMETPUYECKOT0 1M0100us;

- Ipo(heCCHOHATEHBIM S3bIKOM PEAMETHON 00JIaCTH 3HAHUS

[TK-2 crmocoOHOCThIO BBIOUPATH METO/IBI HCCIICIOBAHUS, INIAHUPOBATH U MIPOBOIUTH
HEOOXOIUMBIE HKCIIEPUMEHTHI, UHTEPIPETUPOBAThH PE3YIbTATHI U JIEIAaTh BHIBOJIBI

3HaTh

- METO/Ibl IUNIAHUPOBAHUS YKCIIEPUMEHTOB Pa3HOI'0 YPOBHS;
- c11ocoObl COCTABJICHHUS IUIAHOB MAaTEMAaTUYECKOT 0 SKCIIEPUMEHTA;
- IPOLEAYpHI IIONCKA ONITUMAJIBHBIX PELICHUN

YmeTh

- IPUMCHATH MCTOJbI INITAHUPOBAHUS SKCIICPUMCHTOB PA3HOI'O YPOBHI ;
- COCTABJIATH IJIaHBI MAaTEMATUYCCKOT'O SKCIICPUMCHTA,
- HaXOUTH OIITUMAJIbHBIC PCHICHUA U3BECTHBIMU MCTOAAMU

Bnanets

- MCTOAaMU IVNIAHUPOBAHUSA SKCIICPUMCHTAMU PAa3HOI'O YPOBHA,

- MCTOI[I/IKOfI IIOJIHOT'O U I[pO6HOFO MaTE€MaTUYCCKOT'O SKCIICPUMCHTA,
- MCTOAaMU OIIPEACIICHUS SKCTPCMAJIbHBIX 3HAYEHUH ITpU IMOUCKE
OINTHUMAJIbHEIX 3HAYCHHI




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)

OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— aynutopHas — 68 akaj. 4acos;
— BHEAyIUTOpPHAs — 4 aKkaJI. 4acoB

— caMocTosTeNbHas pabora — 36,3 akaJ1. 4acoB;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHas g
o | xomrakTHas pabora E = ®dopma TeKyIero
=
£ B aKaJ. yacax 3 Bun KOHTPOJISI
Paznen/ Tema 3 (B akan ) == . P Kon
g & ©| caMOCTOsTENEHOM | ycreBaeMOCTH H
JACIATUTAHBL 5 S . | koMnereHIUH
@) g £ paboThI MPOMEXKXYTOTHON
nmab. | mpakt. | = &
Tek. e aTTeCcTaluu
3aH. 3aH. | QO &
1. Paznen
1.1 Beenenue. CBeneHus u3
TEOPUH  BEPOSATHOCTH H
MaTeMaTH4YeCcKoi
CTaTHCTHKUA  (TeHepabHas
COBOKYIIHOCTb, BBIOOpKa IIpopaboTka Texvimii
CITy9qaiiHbIX BEJIUYUH, TEOPETUYECKOTO i
KOHTPOJIb
XapaKTePUCTHKH BBIOOPKH). (JIEKIIIOHHOTO) CHOBACMOCTH
ITonsTue 0 Bugax| 6 | 4,25 42521 5 Marepuaa. yl'[ OBCZLBHI/IC. TIK-2, OIIK-4
TUTAaHAPOBAHHS Uzydenue P
pacdeTHHIX paboT ¢
MaTEMaAaTHYCCKOI'o n JOITOJIHUTCIIBHOTO
npumenenueM I1K.
¢dusngeckoro Marepuana.
9KCNICPUMECHTOB, MPpUHIOUIIAX
TEOMETPUYECKOTO u
(uzuygeckoro o 100Hst
00BEKTOB YIPaBICHUSL.
Hroro no pazaeny 4,25 4,2521| 5
2. Paznen
2.1 Craructuueckre
METOOsl B yNpPaBICHUH
KauyeCTBOM NPOLYKLIVH.
Texyumit KOHTPOJIb
MPOLYKLIHH. [IpuHumns
BBIOOpa  KOHTPOJHMPYEMBIX
mapaMeTpoB U HX OBHS B o
P P M ITpopaboTka Texymmit
CTaHAapTax Ha
TEOPETHYECKOTO KOHTPOJIb
METaJUTypPTHYECKYIO
HPOAYVKLIHIO (JIEKITMOHHOTO) YCIIEBAEMOCTH.
poLy ’ 6 | 4,25 42521 5 MaTepuana. [IpoBenenwue TIK-2, OIIK-4
Craructudeckoe
Uzyuenue pacueTHbIX paboT ¢
obocHOBaHUE obvema
BEIGODKH TIDH  KOHTDOIG JONOJHHUTENBHOTO | mpuMeneruem [1K.
p p p y MaTepHana. - AKP Ne 5
MOCTaBIIMKA "
norpedurens. KontponbHbie
kaptel.  OOmas  cxema
YIIpaBJICHUS
TECXHOJOTNYCCKHUM
00BEKTOM C aJanTHBHBIM
OJ1I0KOM
Uroro no pazaeny 4,25 4,2521| 5

3. Pasnen




3.1 XapakTepuCTHKH BHJIOB

SKCHEPUMEHTOB
(TeopeTryeckuii  TOIXOJ,

MaTeMaTHYecKoe

CUMYJTUPOBAaHUE  YCIOBHM

SKCIEPUMEHTa, (PU3MYECKHHA IIpopaboTka

9KCIIEPUMEHT), YCIOBHSA METOINYECKUX

no-106us busngeckoro yKa3aHHH K Texymmit
00beKTa M MaTepHaTbHOMH MIPAaKTHIECKUM KOHTPOJIb
koruu. Bribop Haubonee 3aHATHSIM, yCIIEBaEMOCTH.
3¢ peKTUBHON CXEMBI 4,25 4,252 COCTAaBJICHHE [Iposenenue IIK-2, OIIK-4
JKCIIEPUMEHTA. KOHCIIEKTA, pacyeTHbIX paboT ¢
Cocrasienue TUIaHa MOJIrOTOBKA npumenenuem [1K.
MIPOBEJCHUSI IKCTIEPUMEHTOB OTBETOB IO - AKP Ne 4
pa3HBIX YPOBHEH (OMBITHBIMH, KOHTPOJIBHBIM

nabopaTopHBIH, BOTIpOCaM.

TOJTYTIPO-MBIIIIICHHBIH,

MIPOMBILICHHBIH,

U3rOTOBJICHUE

OIIBITHO-TIPOMBIIIIEHHOM

apTUH)

Wroro no pazaery 4,25 4,251211

4. Pazpen

4.1 BBeneHue B METOAMKY

TUTAaHAPOBAHHS

9KCIIEpUMEHTA (obmue ITpopaboTka Texymuit
TIOHSTHS, IPUHIUIIET). Bt TEOPETHIECKOTO KOHTPOJIb
napaMeTpoB ONTHMH3ALINH, (JIEKILIMOHHOTO) YCIIEBaEMOCTH.
0000I1ICHHBIH napamMmeTp 4,25 4,2521 MaTepHana. IIpoBeneHue TIK-2, OIIK-4
ONITHMU3ALUH, ¢dhyHKUMSA Uzyuenue pacyeTHbIX padoT ¢
JKETaTeTLHOCTH. Bri6op JONOJHHUTENBHOTO | mpuMenernem [1K.
THIA MaTeMaTHYeCKOi Martepuaa. - AKP Ne 6
MOJIMHOMHAIBHON WIIM WHOU

MOJIEIH.

HWroro no pazgeny 4,25 4,252

5. Paznen

5.1 TIlonublif u ApOOHBIH

(aKTOpHBI  IKCIEPHMEHT.

IpaBuna MOCTPOSHUS

IUIAHOB — APOOHBIX PEILTUK.

Pucku npu HCHoNB30BaHUU

IIaHOB c IpOOHBIMU ITpopabotka Texymuit
peluiMKamMi — BIUSHUE Ha TEOPETHYECKOTO KOHTPOJIb
TOYHOCTh MPOTHO3UPOBAHUS (JIEKITMOHHOTO) YCIIEBAEMOCTH.
(GYyHKUMU  OTKJIMKA. THITBI 4,25 4,25121 MaTepHaa. [IpoBenenue IK-2, OIIK-4
IUIAHOB ~ OKCIEPUMEHTa — W3zyuenne pacyeTHbIX padoT ¢
IBY- W TpeX (aKTOpHBIE JONOJHHUTENBHOTO | mpuMeneruem [1K.
mianel Tuma N = mn (N — MaTepHania. - AKP Ne 6, 7
HEOOXOIUMOE  KOJHYECTBO

OMBITOB, M — KOJUYECTBO

ypOBHEH BapbHPOBAHMUS

CilyqaiHbIX (aKToOpoB, N —

KOJINYECTBO (haKTOPOB)

Wroro no pazaeny 4,25 42521

6. Pasnen




6.1 Koadpuuuent
KOHKOPJALUK

(xoadunuent  cormacus)

MpH  DKCHEPTHOW  OIICHKE

BIUsSHUS ~ (AKTOPOB  Ha

(hyHKIHIO OTKITHKA IIpopaboTka Texymmit

(mapaMeTp  ONTHMHU3AIMN). TEOPETUYECKOTO KOHTPOJIb

OcHoBHEIE CBOIICTBa (JIEKITMOHHOTO) YCTIIEBa€MOCTH.

MaTpULbl  MAaTEMaTHYECKH 4,25 42521 5 MaTtepuana. [Iposenenue TIK-2, OIIK-4

TUTAaHUPYEMOTO W3zyuenue pacyeTHbIX paboT ¢

9KCIEPUMEHTA JOTIONIHUTENIbHOTO | mpuMeneHueM T1K.

(OpTO-TOHANIBHOCTb, MaTepuania. - AKP Ne 8

POTOTa0EIBHOCTD,

CUMMETPUYHOCTb,

HOPMHPOBKA

9KC-TIEPUMEHTAIBLHON

MaTpHIIBI).

HWroro no paznery 4,25 4,2521| 5

7. Paznen

7.1 Meroauka  pacueTa

K03 GUIIIEHTOB

SMIIMPUYECKOIO YPABHEHHUS ITpopaboTka Texymmit

10 JaHHBIM IPOBEJCHHOTO TEOPETHYECKOTO KOHTPOJIb

IUIAaHUPYEMOTO (JIeKIIMOHHOTO) yCIEeBaeMOCTH.

JKCIEPUMEHTA. CBsi3b 4,25 4,2521| 5 MaTepHana. IIpoBeneHue TIK-2, OIIK-4

s dekra ¢daxTopa c Uzyuenue pacueTHbIX paboT ¢

K03 hHUIIHEHTaMHI JONOJHHUTENBHOTO | mpuMenennem [1K.

YpaBHEHUS. Kpurepun Marepuania. - AKP Ne 9

ONITHMAIILHOCTH TUIAaHOB

HKCIIEPUMEHTA.

Hroro no pazaeny 4,25 4,2521| 5

8. Paznen

8.1 BeezneHue B pelIeHHUE 110

TIOUCKY ONTHUMAIILHOTO TpopaboTka Texyuuii

IKCTPEMAIIBHOTO ~ 3HAYCHHUS

HapaMeTpa OmNTHMH3ALUH B TEOPETUYECKOTO KOHTPOJIb

oBnaACTH onpesiene s (JIEKIITMOHHOT0) yCIIeBa€MOCTH.
4,25 425 |13 Mmarepuana. IMposenenue [IK-2, OIIK-4

(hyHKINHU IBYX u

MHOTOhaKTOPHEIX Uzydenue pacdeTHHIX paboT ¢

yPABHEHHIE (MeTOI KpYTOro JONIOJHUTENbHOTO | TpuMeHeHueM T1K.

MaTepHaa. -AKP Ne 9

BOCXOKIACHHS

Boxkca-Yuicona u ap.)

HWroro no pazaeny 4,25 4,25 1,3

Hroro 3a cemectp 34 34/1411 | 36,3 JK3aMeH

Uroro no pucnumiuze 34 34/1411 | 36,3 9K3aMeH TIK-2,0I1K-4




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

B npouecce npenomaBaHuss — AUCHUIUIMHBL  «[[naHupoBaHMEe — SKCIIEPUMEHTa)
MPUMEHSIOTCS TPAAUIIMOHHASA U MOTYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Jlexuuu POXOJAT Kak B TPATUIIMOHHOW (hopMe, TaK B B (pOpMe JICKITUI-KOHCYJIbTAIIUH,
IJI€ TEOPETUUECKUI MaTepHall 3apaHee BbIAAETCA CTYAEHTaM ISl CAMOCTOSTEIIBHOTO U3YYEHUs,
JUI  TIOJTOTOBKK BOIPOCOB JICKTOPY, TaKUM 0O0pa3oM, JIEKIMS TMPOXOJUT IO THITY
BOIIPOCBHI-OTBETHI-IUCKYCCHS. JIEKIMM YHUTAIOTCS C HCHOJIB30BAHUEM MYJIBTUMEIUNHOIO
000py1I0BaHUs, TPE3ECHTAIIMOHHBIX MAaTEPHAIIOB.

JleKuMoOHHBIA MaTepuan 3aKpeIvIsieTCsl B XOAE IMPAKTUYECKUX 3aHSATUN, HA KOTOPBIX
BBINIOJIHAIOTCS TPYNIIOBBIE WM WHAWBUIYaJIbHbIE 3aJaHusd 1O mnpokjaeHHor Teme. [lpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHI HCIOJB3YETCSI METOJI KOHTEKCTHOTO OO0y4YeHUSs, KOTOPBIH
MO3BOJISIET YCBOUTH MaTepuall MyTEM BBISBJICHUS CBSI3€M MEXAY KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipy BBINOJIHEHUM MPAKTUYECKUX 3aHIATHM HCIOJb3YETCS TEXHOJOTUS KOJUIEKTUBHOIO
B3aUMOJICUCTBUS. 3aHATUS MPOBOIATCSA B BUIE OOCYXKICHUS MOJYYEHHOTO 3aJaHusl, IPU STOM
CTYIEHTBl pabOTalOT COBMECTHO C TOCIEAYIOIIUM TPYHIOBBIM aHAIH30M MOTYyYEHHBIX
pe3yJIbTaTOB.

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

CaMocTtosiTenbHasi paboTa CTYIEHTOB CTHUMYJIHPYET CTYACHTOB K WHAMBHIYalbHOM
popabOTKe TEM B MPOIIECCe HAMMUCAHUS PePepaToB, BHINOIHEHUS UHIMBUIYAIbHBIX 3aIaHUM, B
MIPOIIECCE MOATOTOBKH K KOHTPOJIBHBIM Pab0TaM M UTOTOBOM aTTEeCTallUH.

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

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

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

a) OcHoBHas1 IMTEpPaTypa:

1. Menbuuuenko, A. C. Maremarndeckasi CTaTUCTUKA W aHAJIM3 JAHHBIX : ydeOHOE
mocobue / A. C. Menpauuenko. — MockBa : MHUCHUC, 2018. — 45 c¢. — ISBN
978-5-906953-62-9. — Tekcr : anekTpoHHbIH // JIaHb : 2IeKTpOHHO-OMOINOTE Has cucTeMa. —
URL: https://e.lanbook.com/book/108035 (nara obpamenus: 01.09.2020). — Pexum mocrymna:
JUIs aBTOPH3. MOJIb30BaTENEH.

2. Jlomarun, B. 10. Oprammszamms skcnepuMmenTta: CHUMILIEKCHOE TUTAHUPOBAHHE
yuebHoe nocobue / B. FO. Jlonatun, B. H. lllymenko. — Mocksa : MUCHUC, 2010. — 46 c. —
ISBN 978-5-87623-404-9. — Texkct : ayeKTpoHHBIN // JIaHB : 3JIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/117006 (mata oOpamenus: 01.09.2020). —
Pesxxum moctyna: 1uist aBTOpPH3. TOJIB30BATENEH.

0) lonoJiHMTE ILHAA JIUTEpaTypa:

1. Crenanos, I1.E. [TnanupoBanue sKkcrnepuMeHTa : ydeOHO-MeTouueckoe mocooue /
I1.E. CrenanoB. — Mocksa : MUCUC, 2017. — 22 c. — Texkcr : snexTponHblii // Jlanb :
3IIEK-TPOHHO-0nOaHoTeunas cucrema. — URL: https://e.lanbook.com/book/108113 — Pexum
JIOCTYTIA: JUIs aBTOPU3. MOJIb30BaTenei. (nara oopamienus: 01.09.2020).



https://e.lanbook.com/book/108035
https://e.lanbook.com/book/117006
https://e.lanbook.com/book/108113

B) MeToau4eckne yKazaHus:

1. Craructuueckne MeToAbl 0OpabOTKH U aHAIKM3a YUCIOBOW MH(POpMAIIUU, KOHTPOJIS U
ynpBbUIeHHS KadecTBoM npokata/M.U. Pymsunes, 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. — Mertoauueckue yka3zaHus. - Marauroropck: M3a-80 MarHuToropck. roc. Te€xH.
yu-ta uM. [ .. Hocosa, 2017. 15 c.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
1o Ne orosopa Cpok neiicTBUS JTULEH3UU
MS Windows 7
Professional(usa  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 06eccpodHo
Professional
7Zip CBOOOJTHO PaCIPOCTPAHIEMOE 0EeCCPOYHO
FAR Manager CBOOOIHO pacIpoCTpaHIEMOe OeCCpPOUHO
STATISTICA B.6 [K-139-08 ot 22.12.2008 0OECCPOUHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAMOHHDBIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Cchuika

OnekTpoHHas 0aza MEPUOIUYECKUX H3TaHUN
East View Information Services, OO0 «MBHUC»
HammonansHas
nHbopMalMonHo-aHanuTuueckas  cucrema —|URL: https://elibrary.ru/project risc.asp
Poccuiickuii HMHASKC HAYYHOI'O ITUTHPOBAHMS
[Touckosas cuctema Akanemust Google (Google
Scholar)

Nudopmannonnas cucremMa - EnuHoe OKHO
JlocTyna K MHpOpPMaIMOHHBIM pecypcaM
®enepallbHOE  TOCYAApCTBEHHOE  OIOIKETHOE
yUpexJIeHUE «DenepanbHbIi urctutyT|URL: http://www1.fips.ru/
HMPOMBIIIICHHOW COOCTBEHHOCTH))

Poccuiickas  T'ocynapctBeHHass — OuOIHOTEKa.

https://dlib.eastview.com/

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

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

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

Karanoru

INeKTPOHHELE pecypchl bnbmuotexn MITY mm. http://magtu.ru:8085/marcweb2/Default.asp
I'.1. HocoBa

yHI/IBCpCI/ITCTCKaH I/IH(pOpMaI_II/IOHHaSI CHUCTCMAa i - -

POCCILS https://uisrussia.msu.ru

MexnyHaponHas HayKOMeTpUYecKas

pedeparuBHas W MoJHOTEKCTOBas 0a3za manubix |http://webofscience.com
HayaHbIx n3aannii «Web of sciencey
MesxayHapoaHas KOJUTEKITUS HAaYYHBIX
IPOTOKOJIOB O Pa3IMYHBIM OTpacisaM 3HaHwuii|http://www.springerprotocols.com/
Springer Protocols

MexnynaponHas 0a3a Hay4yHBIX MaTepHUajoB B
obmact (usnyeckux Hayk W umxuHAUpHHra|http://materials.springer.com/
SpringerMaterials



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://www.springerprotocols.com/
http://materials.springer.com/

MexnayHapoanasi 6a3a CipaBOYHBIX H3JaHUHN TI0
BCEM OTpacysiM 3HaHmit SpringerReference

http://www.springer.com/references

ApxuB HayyHbIX >XypHanoB «HanuoHanbHbIM
JIEKTPOHHO-UH(POPMALIMOHHBIM  KOHLIOPLILYM»
(HIT HOUKOH)

https://archive.neicon.ru/xmlui/



http://www.springer.com/references
https://archive.neicon.ru/xmlui/

9 MaTepuajIbHO-TeXHHYECKOe o0ecnedeHue TUCHUIINHBI (MOIYJIsT)

MarepuanbHO-TEXHUYECKOE 00ecTIiedeHUe AUCIIUIUTMHBI BKITIOYACT:

1. VueOnast aynuTopus JUis IPOBEICHNS 3aHATHI JIEKIIMOHHOTO TUITA OCHAIIICHA:

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKAUIMMHU Ui MPEJCTAaBICHUA Y4eOHOI
uHpopManuy OOJBIIONH AayTUTOPUHU: MYJIbTUMEIUHHBIMU CpEICTBA XPAaHEHHA, INepeladd U
npecTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIICIMATM3UPOBAaHHON MEOEIbIO.

2. Y4eOHas ayquTopus U IPOBEICHHS IPAKTUIECKUX 3aHATHIH OCHAIICHA:

- TEeXHUYECKHMHU CPEICTBAMHU OOYUCHHMS, CIYXAIIUMHU JJIs MPEJCTaBICHUS y4eOHON
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CpEICTBA XpaHEHHs, Nepefayd H
MpeACTaBICHHS Y9eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHas ayauTopHs AU TPYNIIOBBIX M WHAWBUIYAIbHBIX KOHCYJIBTAllUH, TEKYIIEro
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ nmonkirouenuem k cetu «MHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIICIMATM3UPOBAHHON MEOEIBIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMITBIOTepHOI TexHuKoii ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIICIMATM3UPOBAHHON MEOEIbIO.

5. Tlomemenne st XpaHeHHS € TPOPHIAKTHUECKOTO OOCIY)KUBAHHS y4eOHOTO
000py/IOBaHUS OCHAILICHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeIIaXKaMHU JJIs XpaHEeHHs y4eOHOTro 000py/J0BaHMUs;

-MHCTPYMEHTaMH JUIs pEMOHTA y4eOHOTr0 000pYI0BaHuUS;

- mkadamu U1 XpaHeHus yueOHO-METOAMYECKON TOKYMEHTAIUY 1 MaTEPUAIIOB.



00y4yarIuXxcs

6 YyeoHo-MeTOoANIECKOE

obecneuenmne

CaMOCTOSITEJILHOM

Ipuioxenne 1

padoThbI

Ouenounbvlie cpedcmea 0l NPOBEOCHUS MeKyue20 KOHMpPOas 6 8Uuoe ayoOumopHoU

Konmpoavuou pabomul (AKP)

Hepequb mem 011 NOO20MOBKU K CEMUHAPCKUM 3AHAMUAM.

HcxonHple AaHHBIE Ui IPOBEIEHHUS MPAKTUUECKUX 3aHATHH IpeacTaBieHsl B 16
BapHUaHTax CIy4alHbIX BEIOOPOK (00beM BBIOOPKU — N = 59), OMH U3 KOTOPBIX MPUBEACHA HIXKE.

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

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

15,21
17,83
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16,99
20,92
17,85
19,69
17,95
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17,45
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20,44
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20,36
19,63
15,9
20,82
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17,63
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%Mn
5,75
4,58
3,26
5,46
3,34
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5,59

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

N

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
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1,56
2,17
2,03
2,77
1,09
1,22
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2,76
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1,13

Ti

1,52
1,16
1,24
1,18
1,39

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
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1,77
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1,2
1,97
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1,43
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1,5
1,01
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HRC
61,04
62,17
61,49
60,08
62,65
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60
59,32
61,95
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62,01
61,68
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59,4
62,48
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59,92
60,73
62,36
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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

Kun

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

16,58
9,22
17,97

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



2,77 16,23 5,87 1,22 1,88 59,66 11,33 3,18

2,11 19,11 5,28 2,52 1,37 60,23 6,79 9,08
2,87 18,35 5,52 1,65 1,26 60,02 11,69 9,92

2,2 16,21 3,07 2,57 1,64 62,35 11,1 6,04

2,2 16,07 4,01 2,58 1,64 61,63 9,74 3,58
2,38 16,97 3,53 1 1 59,39 737 10,42
2,56 15,85 3,87 1,36 1,3 5955 10,14 6,77
2,44 17,19 3,61 2,07 1,84 62,96 11,7 2,96
2,75 17,7 3,2 2,93 1,89 59,7 10,86 6,12
2,26 17,16 5,12 1,99 1,52 60,1 7,63 12,65
2,21 17,94 4,89 1,93 1,58 60,13 10,45 17,72
2,06 15,72 5,72 1,09 1,9 62,42 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 3,1 2,76 1,38 62,88 5 14,91
2,74 19,49 3,93 2,95 1,69 59,3 7,98 10,96
2,62 15,67 5,91 2,51 1,97 59,61 7,81 7,1
2,56 20,09 3,81 2,74 1,35 62,55 11,44 2,91
2,27 15,81 3,76 1,28 1,87 60,11 11,95 7,01
2,79 19,99 5,7 1,23 1,73 61,97 5,84 2,74

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

AKP 1. Ilpaktnueckas nepsuuHas o0paboTKa BEIOOPKH CIy4ailHOW BETMUHUHBI

Beruncnute € NpUMEHEHHEM MOporpaMMHOro mnpoaykra Exel crarucruueckue
XapaKTEePUCTHKN (MHHUMAJIbHBIC, MaKCHMalIbHbIC, pa3Max 3HAYEHUH, CpeJHHEe 3HAYCHHS,
CPEIHEKBAIpaTUYECKOe OTKJIOHEHUE-CTaHAApTHOE OTKJIOHEHHe, Ko3((duuueHT Bapuanuu,
MeJuaHa, MOJIa) PacYeTHOU BHIOOPKH. TO €CTh BBIUMCIUTH MO HE3aBUCUMBIM (Xi) U 3aBUCHMBIM
(Yi) caydaifHbIM BeHYNHAM CIICAYIOLIHE XapaKTEPUCTUKH:

- MUHUMAJIbHBIC 3HAYCHUSI CITydaiHbIX Beau4drH - (Xi, Yi)min;

- MaKCUMaJIbHbIC 3HAYCHUSI CITydailHbIX Bemu4uH - (Xi, Yi)max;

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

- cpennee 3Ha4eHuEe (Xicp, Yicp) = X(Xicp, Yicp)/N, T1e N — 00bEM BBHIOOPKH;

- CpeIHEKBaJIpaTHYeCKOe OTKIOHCHHEe=CTaHIapTHOE OTKJIOHeHHe Sxi = [X (Xi —
Xea)2n°S; Syi =% (Y~ Yep) o],

- k03h durment Bapuarmu, % — Vi =  (SxilXepi) 100 % u Vyi = (Syil Y ¢pi) 100%;

- MeauaHa BbeIOOpkH (Med) — cpeiMHHOE 3HAYCHUE CITyYallHOW BEIMYHHBI MEXKIY
MHHAMAIBHBIM ¥ MakcuMaibHbIM ee 3HaueHusaMu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)min]/2;
MenMaHa B OOJIBIIMCTBE CIIy4aeB HE COBMAACT CO CPETHUM 3HAYCHUEM BBIOOPKH;

- moza BeiOOpkHu (Mod) — Hamboiee 94acTo BCTpedarolieecs 3HAYCHUE CITy4aiHOW
BEJIMYHMHBI (ONPEIEISIETCS aHAIU30M CIIy4aitHON BBIOOPKH MJIH IO THCTOTPAMME).

[TocTpouTh TUCTOTPaMMBI CTy4ailHBIX BEIUYUH (Tpadrueckoe pactpeeneHme
CITY9aifHOH BEJIMYUHBI) M CPABHUTH X C TCOPCTHUCCKUMU PACIIPEICTICHHSIMH.

Jns koHkpeTHOW ciydaiiHoi BenmuumHBI (X, Yj) ee pacmpeleneHue B BBIOOpPKE
OTIpeNeNsIeTCs] MOCTPOSHUEM THUCTOTPAaMMbl. AJITOPUTM 3TOTO TOCTPOCHHS 3aKJII0YacTCs B
CJICAYIOIIEM:



- Ha OCH OpJMHAT OTKJaJabIBaeTcs 4actora (Ni) WM YacTocTh (Ni/N) — KOJIUYECTBO
3HAYEHUW CIIy4YalHOW BEJIMYMHBI, MOMAAAIOIUX B ONPEAEICHHBIA MHTEPBAJ 3HAYCHHI; HA OCH
adLycc OTKJIAIbIBAETCSI HECKOJIBKO MHTEPBAJIOB BHYTPHU pa3Maxa CIy4allHON BEJIMYMHBI, YHCIO
STUX UHTEPBAJIOB ONPEAEIAETCS CTATUCTUYECKH, B OOIBIIMHCTBE CIIy4aeB 3TO YHUCIO COCTABIISET
10 unTEpBaNOB;

- IIpU 3TOM IPOBEPOYHBIMU KPUTEPUSMHU MPABUIBHOCTU MOCTPOEHUSI THCTOTPAMMBI
SIBJISICTSI BBIMIOJTHEHUS YCIIOBHE XN = N mwiu X(Nni/n) = 1.

AKP 2. KoppensiiMoHHbIH aHaIu3 BEIOOPKH

Pacuurath mpu momoriy mporpammoro npoaykra Exel (Haxxats Ha ki1aBury fx, BEIOpaTh B
NO3HIIUN «CTATUCTHKA» (DYHKIUIO «KOpPPET», YKa3aTh KOOPAMHATHI COOTBETCTBYIOIIUX Iap
CIIy4aifHbIX BEJIMYHWH, MOJYYUTh 3HAUEHUS MAPHBIX KOA()(UIIMEHTOB KOPpPEISUU) MOMapHbIe
KO3 PHULIHUEHTHI KOPPEISIUN MEXKIY HE3aBUCMBIMH CITy9aifHBIMU BETMUMHAMH — [xixi+1 W MEXITY
3aBucuUMbIMU (Y|) U He3aBUCUMBIMH (Xj) MEPEMEHHBIMU -lyixi; ONPEACTUTh WX 3HAYUMOCTH
IyTEM CPaBHEHUS C TAOJUYHBIMU, KPUTHISCKUMH 3HAUCHUSIMH KO3 PHUIIMEHTA KOPPEIALINH.

Huxe npeacraBnena tabiuiia ¢ KpUTHIECKUMU 3HAUCHSAMU KO3 PUITMEHTA KOPPEISIIIHU B
3aBUCHUMOCTH OT 00beMa BbIOOPKH (N) U YpOBHA 3HAUUMOCTH (a); o = 1 — P, TJ1e P — BEPOATHOCTD
COOBITHS.

Kputnueckue 3Hadenns ko3 duimenra koppensuu

O0BbeM BBIOOPKH, YPOBEHb 3HAUUMOCTH, O
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 IS pacdeTa MonapHoro Ko GHUIueHTa KOPPEISIHH:

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

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

3HaUUMOCTh  KOI(pHUIMEHTA TApHOH KOPPENAUH  ONpPEACTIeTCS  CpaBHEHHEM
(dakTHueckoro 3HaueHHS KOI(QQUIMEHTAa KOppesiuu ¢ TaOJMYHOM 3HAYCHHUEM: €CIU



(akTHUecKoe 3HaYeHHE OOJbIIEe TAOIMYHOTO, TO CYLIECTBYET MEXAY HEU3BECTHBIMU 3HAUMMAs
CTAaTUCTUYECKAs CBS3b, B IPOTUBHOM CIIy4ae TaAKOBas CBA3b OTCYTCTBYET.

AKP 3. Ortceuts He3HauuMmble (AKTOp aHaAIM3HpyeMol BbIOOpKH. OmnpeneanThb
CTATUCTUYECKU 3HAYMMbIE CBSI3U MEXKY 3aBUCUMBIMU U HE3aBUCHMBIMU MEPEMEHHBIMU U BUA
PErpecCUOHHOM 3aBUCMOCTH, a TAaK)KE MEKy HE3aBUCUMBIMU IIEPEMEHHBIMH.

B nepByto ouepeanb CTpoUTCS KOPPEISIIMOHHAS MAaTPUIA — CHMMETPUYHAsT OTHOCUTEIEHO
JUaroHaiyd (aHaJOTMYHO TaOJMUIE CIOPTHUBHOIO COPEBHOBATEIBHOTO KOMAHIHOTO MU
JUYHOCTHOT'O YEMITHOHATA) — 00pa3el MPUBOIUTCS HIDKE.

X1 X2 X3 Xa Xs Y1 Y2 Y3 Ys

X1 1 I'x1,x2 I'x1,x3 I'x1,xa I'x1,x5 fyix1 ry2x1 ly3x1 lyax1
X 1 I'x2x3 I'x2,x4 I'x2,x5 fy1.x2 ly2.x2 ly3x2 lyax2
X3 1 rx3,x4 rx3,x5 ryl,x3 ry2,x3 ry3,x3 ry4,x3
X4 1 Fx4,x5 ly1xa ly2.x4 IY3xa Fy4.xa
X5 1 ryl,x5 ry2,x5 ry3,x5 ry4,x5
Y1 1 fyLy2 fyLys ly1ya
Y> 1 My2ys ly2,y4
Y3 1 ly3ya
Y4 1

3areM 3HadYeHHs KOA(D(PUIIMETOB MAPHBIX KOPPEIALUNA OTMEYAIOTCS 3HAKOM (), €CJIH 3TOT
KO3 PHUIUEHT KOPPEISIIH CTATUCTUYECKH 3a4UM, U 3HAKOM (-), ecii Kod(ppUImeHT Koppemsiuu
He3HaunM. J{J1s oTcenBaHMs HE3aBUCHUMBIX MepeMeHHBIX (X-0B) MPoBOIUTCS (OJUH U3 METOOB)
cienyrolas mpoueaypa: u3 oO0IIel KOpPpeIsuOHON MaTpHUIbl BBIACIAETCS Y4acTOK ¢ Xj U B
sYEHKax MPOCTABJISIETCS COOTBETCTBEHHO (+) MiIH (-).

X1 X2 X3 Xa Xs Kom-Bo

3HAYUMBbIX
KOpPEJSIUil

X111 + - + - 2-1-0

Xo | + 1 - - + 2

X3 |- - 1 + - 1-0

Xq | + - + 1 + 3

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

Taxum oOpazom, mocne AByX UTTepaluidi ocTamuck 3 X-a - X1, X3, 1 Xs.

Jlnst BBIOOpaA 3HAYUMBIX 3aBUCUMOCTEN (110 KO3 PULIMEHTY KOppEIsun) MeXAY Y-MU U
X-MH, 9TOOBI TIOCTPOUTH PETPECCHOHHBIC YpaBHEHHs CBS3M, HEOOXOIMMO MpPOAHAIH3UPOBATH
ellle OJJHY YacTh KOPPEISIIIMOHHON MaTpHUIIBL:

Y Y, Y3 Yy 3HaunUMBbIe
koppensanuu Xi ¢
Yi
X1 ryyxi/+ Fy2xi/- rysxi/+ lyaxi/- XicYiuY3
X2 I xel- I xel- Mxtxel- Mxtxel- Xz —HeT
Koppessanuii ¢ Y
X3 M xal- M xal- Mxaxal- rxxa/+ X3cYs
X4 rxl,x4/+ rxl,x4/+ rxl,x4/+ rxl,x4/' XsC Yl, Yz, Y3
Xs It x5/ It x5/ Ix1,xs/- Fx1xs/+ Xs5C Ya
3nay. koppen. Yic Xi | Yic Xy, YocXs | YzcXs, | YacXs,
Xa X4 Xs

Ha ocHoBanuu 3Ha4uMBbIX K03(h(PUIIMEHTOB KOppenssuu Mexay Yiu Xj onpeensercs, 4To
HE00X0/IMMO TOIYYUTh PETPECCUOHHBIE YPABHEHUS CIEIYIOIIUX BHIOB U C YUETOM OTCEMBAHUS
X-0B:

Y1= ao+ arXi+ asXy;

Ya2=ao + asXy;

Y3 =ap+ aiXy+ asXy;

Y4 = ao+ asXz+ asXs;



AKP 4. [Tpu oMoy npuMeHEeHHs PErPeCCUOHHOT0 aHAIN3a PACCUUTATh KOAPPUIIMEHTHI
PErpecCHOHHOTO YpaBHEHHUSI.

B AKP 3 omnpeneneHbl BUABI PErpPECCHOHBIX 3aBUCUMOCTEH, KOTOpbIE HEOOXOIMMO
MOJIYyYUTh JJIs OLICHUBAHUSA, MPOTHO3a W YIPAaBJICHUS TEXHOJIOTHYECKHMMH IMpoueccamu. [ns
pacuera KO3(p(UIMEHTOB YpaBHEHUI &0, & MPUMEHSETCS PACUCTHBIM METOJ HAMMEHBIINX
kBaaparoB (MHK) c¢ wucnonp3oBaHMeM HCXOMHON BBIOOPKH ciydaiHbIX BenmuunH. MHK
OpEeroiaraeT MOUCK AKCTPEMAJIbHOTO (MUHUMAIBHOTO) 3HAaueHHs (YHKIHMOHAJTA CYMMBI
pa3HOCTH B KBajipaTe MEeXAY (GaKTUYECKUMHU M PACUETHBIMU 3a4€HUSAMHU (DYHKIIUU OTKIIUKA:

F = 2(Ygaxr. — Ypace.)> — Min (0). B ypaBHEHNE TIOACTABIAIOTCSA MTOCTPOUHO (haKTHUECKUE
3HAYEHHUS Ygpaxr- U Ypacu. B BUJAE ypaBHEHHUs], noiyueHHOro B AKP 3. Jlig pemenus ykazaHHOTO
¢dyHKIMOHATa HEOOXOIUMO MOJIYYUTh CUCTEMY YPaBHEHHUH B YACTHBIX TPOU3BOIHBIX U KAXKI0€ U3
YpaBHEHUU MpPUPaBHATH K HyM0. Takum oOpa3om, mojyyaTcsi 3HAYEHHUS CBOOOJHOTO YJIeHa
ypaBHEHHsS 8o U KO3()(DUIIMEHTHI TPU HE3aBUCHUMBIX IEPEMEHHBIX & = axi. i1 omepaTMBHOTO
pemeanss MHK npumensercst nporpamMuoe obecreucuue Exel (fx — muneiin). B moamporpamme
«JIMHEIH» YKa3bIBalOTCSI KOOPAMHATHI Yi U Xi, 3aTeM Habuparotcs no3uuun « MICTUHA» u 3atem
Shift+Ctrl+Enter. B npeasapuTebHO BbIACICHHOE TT0JI€ MPOTPAMMHO TOMEIIAOTCS PE3YIbTAThI
pacuera — KO3 PUIMEHTHI ag, di = axi (epBasi CTPOKa - COOTBETCTBEHHO YHTATh CIPaBa HAJIEBO),
ko3 duuuent nerepMuHanuu R? (3-1 crpoka, 1-if cronben) 1 Ko3QGUIHEHT MHOXECTBEHHBII
koppemsimuu R = (R?)%°, kputepmii ®umepa F (4-as crpoka, 1-biif cronbem). Kpome Toro,
OIPEICSIIOT 3HAYUMOCTh KOA(PPHUIIMCHTOB TpH (akTopax (Xi) — pPaCUYUTHIBACTCS KPHUTEPHUS
CreiofeHra t = ai/Syi, rie ai — Ko3pduuueHT npu i-oM (akTope - Xi, Sxi — CTaHAapPTHOE
(cpenHekBaapaTHUeCcKoe) OTKJIOHeHHe Xj. Paccumrannbie 3Hauenus R, F, t cpaBHuBaioT c
COOTBETCTBYIOIMMH TAOJIMYHBIMH (KPUTHYECKUMH) 3HAYCHUsIMU. B ciyyae, eciam pacueTHbIE
3HaYeHHs OoJibllie TaOIMYHBIX, TO JEJAeTCs BBHIBOJ O CTATUCTHUECKOW ONM30CTH K JMHEHHOU
3aBHCHUMOCTH, aJICKBaTHOCTH YPAaBHEHUS pEabHBIM JIAHHBIM HCXOAHOH BHIOOPKE M 3HAYMMOCTHU
K03 UIIMEHTOB perpeccuu cooTBeTcTBeHHO. s ycmoBuil Hactosmmx AKP cnpaBemmuBo —
o0veM BbIOOpKHM Nn=59, konuuecTBO (akTopoB - Xj = 1-5. Torga TabmuuHble (KPUTHUYECKHE)
3HAYEHUs OTIPENeNAIOTCS CIEAYIOMNUM 00pa3oM. Rragn. = Rip. — CM. cTaTUCTHYECKYIO TaOiIMIly B
AKP Ne 2 — pu n = 59 u ypoBHe 3HaunMOCTH O = 0,2 - Rpagn. = Rip. = 0,21; Fragn. = Fip.— B
CTaTUCTHUECKOW Tabiuue Fragn ompernensercs B sAyelike Ha IepeceyeHHM NepBOM KOJIOHKH
(cronbua) 3HaueHU OoObeMa BBHIOOPKM U IMEPBOW TOPU3OHTAIN (CTPOYKH) 3HAUYEHUN CTEIEHU
cBOOO/IBI (CTENEHb CBOOOIBI ONpEEIIAeTCs pa3HULIeH MeX Ty 00beMOM BBIOOPKU M KOJIMYECTBOM
(bakTopoB Xi, CTereHb cBOOO b paBHa B HaiieM cirydae 59 — (1-5) = 58 — 54) - Fraon. = 1,49;  tracn.
= txp. B COOTBETCTBEHHON CTAaTUCTMUYECKOW TabiMlle onpenensercs B suelke Ha MepecedeHuu
nepBoi KOJOHKM (cToyiOIa) 3HaueHUd oObeMa BBIOOPKM M MEpPBON TOPU3OHTAIM (CTPOUKH)
3HaYeHUH p - BEpOATHOCTH obecnieueHus, mpuHumaeM o = 0,90, BEIOUpaeM tragn. = tp. = 1,67.

AKP 5. IIpoBecTr KOppEKTUPOBKY TOYHOCTH YPaBHEHUS PEIPECCUU B TEUEHUU BPEMEHHU.

Cornacao TpeboBanusiMm OCT 14-34-90 «CraTHCTHYECKHH TPUEMOYHBIH KOHTPOIH
KAaueCTBa METAJUIONPOAYKLIHU I10 KOPPEJALMOHHOM CBSI3M MEXKIY IapamMeTpaMHu» BO3MOKHO
UCIIOJIb30BAaHNWE  PErpecCHOHHBIX  3aBUCHMOCTEH  IapaMeTpoB  KadecTBa  (BpeMEHHOE
COIIPOTHUBIIEHUS PA3PhIBY, OTHOCUTEIILHOE CY)KEHHE U T.N.) OT (PaKTOpOB (XMMHUUECKUH COCTaB
CTall, TEXHOJIOTUYECKUE IapaMeTpbl Ipolecca) MAiIs IMPOTHO3UPOBAaHUS CBOMCTB  0e3
OCYILIECTBIICHUS PA3PYLIAIOIUX MCNBITAHUN. [l IPOBEPKM TOYHOCTU MOJEIU IIPU 3TOM
HaOMpaeTcsi KOHTPOJBHBIM MAacCHB JIaHHBIX, COCTOSALIMX U3 PE3yJIbTaTOB pa3pyIIAIOIINUX
UCTIBITAHUN OJTHOM JeCATOM IUIaBOK/mapTHii Takoi nmpoaykiuu. [Ipu Habope He MeHee 50 mIaBok
WIM OJMH pa3 B KBAapTal IPOBOJAUTCS IPOBEPKA TOYHOCTH NPHUMEHSEMOM MAaTEMATHYECKOU
perpeccun. MeToauKa MPOBEPKH 3aKiIrovaeTcs B ciedyronieM. Habupaercs mMaccuB pa3sHOCTEH
MeX1y (aKTHUECKUMHU JaHHBIMH KOHTPOJIbHON BBIOOPKM M pPAaCUETHBIMU 3HAUEHUSMHU I10
PErpecCMOHHOMY YPaBHEHHIO (Ypakr. — VYpacu.), PACUMTBIBAETCS CpEJHEE 3HAUEHUE OTHX
OTKJIOHEHUII M CPaBHMBAETCS CO CTATUCTUYECKHM KpHUTEpPUEM (CTaHIAPTHBIM OTKIOHEHHEM
napamerpa KadectBa - Syi). Eciu cpenHee OTKIIOHEHHE MEHEE CTaTHCTUYECKOro Imapamerpa, To
YPaBHEHHE NPU3HAETCSA al€KBAaTHBIM pPEaJbHBIM YCIOBHAM. B MPOTHMBHOM cCilydae MpPOBOIUTCS



KOPPEKTHPOBKA YpaBHCHUS MyTeM W3MCHEHHs 3HAYCHHS €ro CBOOOTHOIrO wieHa: dor = ag -/+
3(Yapaxr. — Ypacu.)/N, TI€ N — 00BEM KOHTPOJILHOMN BEIOOPKH, 3HAK -/+ IMOKA3BIBET, YTO, ECITU CPEIHEE
OTKJIOHEHHS AYj UMEET 3HaK +/- , TO KOPPEKTUPOBKA 3HAUCHUS do Oy/IET COOTBETCTBEHHO -/+AY;.

AKP 6. ITocTpouTs MaTpHIly HOJTHOrO (JaKTOPHOTO 3KcHepuMenTa tuma 2" —22 u 23,

B ocHOBaHWM CTENEHHOW 3aBUCHMOCTH IPEJICTABICHO KOJIUYECTBO YPOBHEH
BapbUpoBaHus (akTopoB. MiMeeTcs nBa BapuaHTa ypOBHEH: 2 - MUHUMAaJIbHOEC M MaKCUMaJIbHOE
3HAYCHUsS ¥ 3 — MUHHUMAaJIbHOE, MAKCUMAIILHOE U cpelHee 3HaueHust (akTopoB. B mokazarene
CTENICHHOW 3aBHUCUMOCTH TIPEJICTABICHO KOJIMYECTBO (akToOpoB. [Ipy COCTABICHUU MaTPHIIBI
IUTAHUPOBAHMS IKCIEPUMEHTa HEOOXOIUMO YYHUTHIBATh YETHIPE CBOWCTBA CYIIECTBOBAaHUS
yYpOBHEH  (aKTOPOB: CHUMMETPUYHOCTb, OPTOTOHAIBHOCTh, POTATA0EIBHOCTh, YCJIOBHUE
HOPMHPOBKH.

Onpeaenuts KO3(PPHUIUESHTHI YpAaBHEHHUSI 110 H3BECTHOMY aropuTmy: ai = (Xxiyi)/n, ao
= Zyiln.

AKP 7. TlocTpouTh BCe BO3MOXKHBIC BAPHAHTBI MATPHIBI APOOHOTrO IKCIICPUMEHTA
tuna 2%, 252, Onpenenuts k03¢ UIMEHTH ypaBHEHHS 110 H3BECTHOMY alroOpUTMY: ai = (ZXiyi)/n,
ao = Zyi/n.

AKP 8. Pacumrath k03(pduUIHEHT KOHKOpAamuu (KO3D(HUIIMEHT coryiacus) IpH
OKCIIEPTHON OIICHKE BIHMSHHS (PaKTOPOB Ha (YHKIUIO OTKJIHMKA (TTapaMeTp ONTHMH3AIUH) I10
cnenyromeii 3apucumoctn: W = 12S/[m?(n-n)], tme S — cymMa KBagpaToB OTKJIOHEHHMI OT
CPEIHET0 3HAYEHUS OLEHKHU SKCIIEPTOB, M — YUCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Haiitm »3kcTpeManpbHOE 3HAYCHHE I[apamMeTpa ONTHUMH3alMUu B 001acTh
onpezeneHuss QyHKIUU OBYX U MHOTO(MAKTOPHBIX YpPaBHEHHH (METOJ KPYTOrO BOCXOXKICHUS
Bbokca-Yuncona) ¢ NpUMEHEHHEM HWTTEPAIMOHHOTO IIOMIArOBOIO0 METOJIa B HAaINpaBlIEHUU
rpajueHTa.

Memoouyeckue pexomenOayuu 0ni NOO20MOBKU K CEMUHAPY -  NPAKMUYECKUM
3AHAMUAM

CemuHap - BUJA TPYNIOBBIX 3aHATHHA MO KakoW-1uM00 HaydyHOW, yuyeOHOM M Ipyroif
npo0iieMaTuKe, aKTUBHOE OOCYKIEHHE YYaCTHUKAMU 3apaHee IMOATOTOBJIEHHBIX COOOIIEHUH,
JOKIa10B U T.11. C TEMAaTUKON CEMUHAPOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM IIOATOTOBKU
K CEMUHApy CJIENYIOIINA: BEIOpAB TEMY, CTYJIEHT COCTaBIIAECT CBOM IJIaH-Tpa(HK MO-TOTOBKH K
cemuHapy. /Ly npruoOpeTeHus UpPOKOro BUACHUS IPOOIEMbI CTYJIEHT CTapaeTCcs OCMBICIUTH €€
B o0mieM o0beMe; MO3HAKOMHUTHCS € TeMOH 1Mo 0a30BOMYy yueOHOMY IMOCOOWIO WM JpPYroi
OCHOBHOHI pPEKOMEHAYEMOW JIMTEpAType; BBISIBUTb OCHOBHBIE WJEHM, PACKPBIBAIOIIUE JIAHHYIO
npo0iieMy; CBEPUTh HX OINPEIENIEHHS CO CIPAaBOYHUKAMM, SHILMUKIIONEIUEH; MOI-TOTOBUTH
IUTaH-KOHCIIEKT PACKPBITUS JTaHHOM MpOOJIeMbl; BBIABUTh HESACHBIE BONPOCHI U IOA0-OpaTh
JOTIONTHUTEIbHYIO JIUTEpPAaTypy [UIsl UX OCBELIEHHUS; COCTaBUTh TE3UCHl BBICTYIUIEHHUS Ha
OTJIENbHBIX JMCTAaX JUIsl MOCIEAYIOLIEr0 BHECEHMs JONOJHEHMM W IMOATOTOBUTH JOKJIAd WIN
pedepar ansg CcOOOIIEHHS Ha CEeMHHape; IpOaHAIM3UpPOBaTh COOpAaHHBIM Marepuan A
JIOTIOJTHU-TEIbHOM MH(OPMAITUH IO TEMaM CEMHHAPa; TOTOBSCH K BBICTYIIJICHHIO HA CEMUHAPE, 10
BO3MOXXHOCTH TPOKOHCYJIbTUPOBAThCS C IMIPErojaBaTesieM; OTHOCHTBbCI K COOpaHHOMY
MaTepHaiy, Kak K MCTOYHUKY OyTyIIUX HUCCIIeI0BaHHUM.

CeMuHapcKue 3aHATUS DPACIIUPSIOT M 3aKPEIUISIOT 3HAHUS, 3aJI0KEHHBIE B TEOPUU
npeamera. Ha HHMX BBIHOCSATCS BOIPOCH, OCOOCHHO HEOOXOMUMBIE IS MPAKTUKH, WIH
po0OJIEMHbIE BOITPOCHI, KOTOPbIE BO3MOKHO PEIINTh TOJIBKO B Ipoliecce coTpyaHnuectBa. Cpeau
00s13aTeNIbHBIX TPEOOBAaHUN K CEMHHAPY - MPEIBAPUTEIHHOE 03HAKOMIIEHHE C TEMOI, BOPOCaMu
Y JTUTEPATypOu MO TaHHOU TEME.

CoBpeMeHHas IpakTHKa MpeularacT LUPOKUN KPyT TUIIOB CEMUHAPCKUX 3aHATui. Cpenn
HUX 0C000€ MECTO 3aHMMAaeT CEMHHApP-IAUCKYCCHs, T B AMAIOre XOpOLIO yCBaWBaeTCs HOBas



uH(pOpMaLs, BUAHBI YOXKICHUS CTYACHTa; 00CYKIAIOTCS MPOTUBOPEUHs (SIBHBIC U CKPBITHIC) U
HEIOCTaTKU; A7l 00CyXkAeHUs1 OepyTcsl KOHKPETHBIE aKTyallbHble BONPOCHI, C KOTOPBIMH CTY-
JEHTBl IPEABAPUTENBHO O3HAKOMJIEHBI. Takke B CEMUHAp BKIIOYAKOTCS BOIPOCHI JJIf
UHTEJUIEKTYaJbHOM pPa3MUHKU (MHOTJA 3TO JUCKYCCHOHHAs CTaThsl, MO KOTOPOH CTaBATCS
Ipo0JIEMHBIE BOMPOCHI); JUCKYCCHSI MOKET Pa3BEpPThIBATHCS 3a04YHO KAaK KPYroBOM ceMHUHap.
Jlanee moaBOIATCS WTOTHM IHUCKYCCHM, 3aCIyLIMBAIOTCS M 3aAIIMINAIOTCSA NPOCKTHBIC 3aJaHUA.
[Tocne 3TOr0 NMpoxXoauT "MO3roBOM WITYpM" IO HEPEUIEHHBIM IIPOOJIEMaM JUCKYCCHM, a TaK¥Ke
BBISBJSIFOTCSL TPUKJIAIHBIE ACIEKTBI, KOTOPBIE MOYKHO PEKOMEHIOBAaTh MJI BKJIIOYEHUS B
KypCOBBIE U TUILUIOMHBIE pabOTHl WM B anmpoOanuio Ha mpakThke. Ha ceccum mpernonaBaTenb
000011aeT pe3yapTaThl IPOJEIaHHON CTYIE€HTOM pabOThl.

CeMUHapbI-IUCKYCCUU TIPOBOJATCS C LEJIbI0 BBISABICHUS MHEHMSI CTYJIEHTOB IIO
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOI0 IIPeaMETa.

CemuHap-ucciie[oBaHuEe MpEIojaraeT MpeABAPUTEIbHYI0 paboTy - HalucaHue
pedepara, 1oknaga 1Mo UTOraM ONBITHON pabOTHI. YdacTHe B HEM - 3TO, IPEXKJE BCEro, IUaJIOT
CTYAICHTA C IperojaBaTeneM. Pe3ynbraTel 00CyKIal0TCd Ha CEMUHApE C HATJIAJHBIM MMOKa30M
UCCIIEI0BATEIbCKOTO0 MaTepuasa (cxembl, TaONuLbl, rpaduKd, AUArHOCTUYECKHE METOJUKH).
Yactuano MaTepuai MoxeT ObITh BKItoYeH B BKP. [Ipu moaroroBke kK ceMUHAPY-UCCIIETOBAHHIO
CTYACHT H3y4YaeT pe3yJibTaTbl TEOPETUYECKUX HCCIEeNOBaHMM, cocTaBiseT OuOauorpaduio mo
TEeMe, YUUTCS MUCaTh 0030pbI 0 TEXHUYECKOM 3a/1ade-1polieme.

[IpobnemHBI ceMHHAp TOTOBUTCS MpENojaBaTesieM [JOCTaTOYHO OCHOBATENbHO:
no0MpArOTCs MPOOJIEMHBIE U KOHTPOJIBLHO-IIPOBEPOUYHBIE BOMPOCHL. Takoil ceMHHAp BO3MOXKEH
TOJIBKO IOCJIE IPOXO0XKAECHUS TeMbI. K HEMy CTYZI€HTBI TOTOBATCS 110 JIMTEPATYPHBIM HCTOYHUKAM:
MOHOrpaduy, CIpaBOYHUKH, CIOBapH, KypHaibl. K npobieMHOMy ceMUHapy NpoCMaTpUBAETCS
JUTEpaTypa B paMKax pas3IMYHbIX UCCIIEAOBATENLCKUX IIKOJI (Hanmpumep "TpaauiuoHHbIe U He-
TPaAUITMOHHBIC TTOAXOABI K podieme").

HauOonpuryro  3((peKTHBHOCTH NPUHOCAT CEMHUHAapbl, MPOBOJAMMBIE B (opme
KOJUIEKTUBHOM T103HABATEIbHOW JAESITENbHOCTH, HMMEIOIIEH OIpeaeNeHHble OCOOEHHOCTH, a
UMEHHO:

- paszeneHue CTYJEHTOB Ha TPYyNINbl MO HX JKeJaHHIO (C 00s3aTENIbHBIM Y4acTHEM
CTY/IEHTa C YCTOMYMBBIM HHTEPECOM K JJAaHHOMY IIPEMETY);

- IOCTAaHOBKa OOIKX LIeNIel U 3a/1a4 JIIsl TPYIIIIBI;

- paboTa B MOCJIeI0BAaTEIbHOCTH - HUHAMBHyallbHas, IapHas (Jalie BCero NepeKpecTHhIN
ompoc), paboTa B rpyre, KOJJICKTUBHAS;

- 00s13aTenbHOE MPeIBapUTEIbHOE OTPAaHUYECHUE 110 BPEMEHH KaXKA0Io 3Tana 3aHATui;

- OKCIIEPTHBIN aHAJIN3 ¢ pacuyeToM Ko3(pUiMeHTa KOHKOPIAIIH;

- OIIEHKA pabOTHI IPYIIIBI MTPENoIaBaTeNeM;

- IPOBE/IEHUE CAaMOOIICHKHU.

Ipumepnoiil nepeuenv mem pehepamos 8 gude uHoUsUOYaIbHbix domauinux zaoay (M/13)

1. OcHOBHBIE TOHATHS U3 TEOPUU BEPOSTHOCTH M MATEMAaTUYECKOH CTaTUCTHKH
(reHepabHas COBOKYMHOCTb, BEIOOpKA CIy4YailHBIX BEJIMYUH, XapaKTEPUCTUKU BHIOOPKH).
2. TlonstTe O BHUAAX IUIAHUPOBaHMA MaTeMaTHMYeCKOro M  (U3UYECKOTrO
HKCIIEPUMEHTOB, MPUHIUIIAX TEOMETPUUECKOT0 U (PU3UIECKOTO MO100MSI 0OBEKTOB yIIPaBICHHUS.
3. Texymuii KOHTPOJIb MPOSYKIIMH.
4. IlpuHuumnel BbIOOpa KOHTPOJUPYEMBIX MapaMeTPOB M HX YPOBHS B CTaHJapTax Ha
METAJITYPTUUYECKYIO IPOAYKLIUIO.
5. Cratuctuueckoe o0OOCHOBaHHE OObeMa BBIOOPKH MpPU KOHTPOJIE y TMOCTaBIIUKA U
noTpeouTens.
6. KoHTpONBHBIE KApTHI.
7. O01mas cxema yrpaBlIeHUS] TEXHOJIOTHYECKUM OOBEKTOM C a/IallTUBHBIM OJIOKOM
8. TeopeTnueckuid MOJIX0Jl, MATEMATUYECKOE CUMYJIMPOBAHUE YCIOBUM SKCIIEPUMEHTA,
(bu3u-uecKuil SKCIIePUMEHT.
9. YcnoBust mogo6us GU3ndeckoro 00beKTa U MaTepUaIbHON KOIUH.



10. Beibop Haunbomnee 3(hPpeKTUBHOM CXEMBI IKCIIEPUMEHTA.

11. CocraBneHue IjlaHA TMPOBEACHUS DKCIIEPUMEHTOB Pa3HBIX YPOBHEH (OMBITHBIN,
1a00paTOpPHBIi, ITOJIYIIPOMBIIUICHHBIH, IIPOMBILIUICHHBIN, U3TOTOBJIICHUE
OTIBITHO-TIPOMBIIIIJICHHON apTUN).

12. Buapl napaMeTpoB ONTHMU3ALKHU, 0000IIEHHBIN MapaMeTp ONTHMH3ALNH, (YHKIIHS
JKEJIaTeIbHOCTH.
13. BeiOop Tuna MaTreMaTu4ecKoi MOJIMHOMHAIBHOM UM UHON MOJIENH.

14. IIpaBuia moCTpOEHUS TJIAHOB — IPOOHBIX PEIUIHK.

15. Pucku mpu HCIOJIB30BAaHUU IUIAHOB C JAPOOHBIMM pEIUIMKAMM — BIIMSHHUE Ha
TOYHOCTH MPOTHO3UPOBAHUS (HYHKIIUU OTKIIUKA.

16. Tumbl IUIAHOB YKCIIEPUMEHTA — IBY- U TpeX (akropHbie mwiansl Tuma N = m" (N —
HEO0OXOJUMOE KOJIMYECTBO OMNBITOB, M — KOJUYECTBO YpPOBHEH BAapbUPOBAHUS CIIy4alHBIX
dak-TopoB, N — KOIMYECTBO (PAKTOPOB).

17. Koaddurmument koakopaanuu (Ko3(pGUIIMEHT corjiacus) IpHu SKCIEPTHON OIICHKE
BIMSIHUAS (PaKTOPOB HA (PYHKIUIO OTKJIMKA (apaMeTp ONTHMH3ALINN).

18. OcHOBHBIE CBOWCTBA MaTpPUIIBI MATEeMAaTUYECKU IUIAHUPYEMOTO JKCIEPHUMEHTa
(OpTOrOHATBHOCTH, POTOTAOEIBHOCTh, CHMMETPHYHOCTH, HOPMHPOBKA OSKCIIEPUMEHTAIBHON
MaTPHIIBI).

19. Meronuka pacuera KOI((HUIIMEHTOB SMIUPHYECKOTO YPAaBHCHHS 10 JaHHBIM
MIPOBEJICHHOTO MJIAHUPYEMOT'O IKCIIEPUMEHTA.

20. Cesi3b 2 dekra pakropa ¢ KOdIPPUIMSHTAMH YPABHECHUS.

21. Kputepuu onTUManbHOCTH IJIAHOB SKCIIEPUMEHTA.

22. BBeneHue B pelIEHHWE [0 IOMCKY OINTUMAJbHOIO 3KCTPEMAJIbHOIO 3HAYEHUs
napaMerpa ONTHUMM3AIMK B oO0JacTu ompeaeneHus (QYHKIUU ABYX U MHOTO(PAKTOPHBIX
ypaBHEHUH (METO/1 KpyTOro BocxoxaeHus: bokca-Yuicona u ap.).



IIpunoxenne 2
7 OneHo4YHbIe CPpeACTBA 1JIsl IPOBEAeHHUS IPOMEKYTOYHOM aTTecTaluu

[IpomexxyTouHast —arrectalsi HMMEET LENbI0  OMNPENEIUTh CTENEHb JOCTHXKEHUS
3arJIaHUPOBAHHBIX PE3YABTATOB O0YyUEHUS 110 JUCIUILINHE (MOJIYII0) 32 CEMECTP U IIPOBOJUTCS B
dbopMme 3K3aMeHa.

JlaHHBIN pa3Aesn COCTOUT UX JBYX ITYHKTOB:

a) Ilnanupyemble pe3ynpTaThl OOY4YeHHMs] U OIICHOYHBIE CpEACTBA IJIsl IPOBEICHUS
MIPOMEKYTOUHOM aTTecTaluu.

6) Ilopsamox mnpoBeleHHs NPOMEKYTOYHOM aTTeCTallMd, IOKa3aTeid U KPUTEpUU
OLICHUBAHMUS.



a) l'[.na}mpyeMble pe3yJdbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIA IIPOBECACHUSN HpOMe)l(yTO‘lHOﬁ aTreCcranuu:

CTpyKTypibIii [Inanupymsble pe3ysbTaThl
3JIEMEHT OueHouHbIE CpeacTBa
oOy4eHus

KOMIIETEHIIUH

OIIK-4 — rOTOBHOCTBHIO COYETATh TEOPHUIO U MPAKTUKY JJIS PEILIEHUS MH)KEHEPHBIX 3a/1a4
- ocHOoBHEbIE onpeenenns | Ilepeyensb TeopeTHyeCKHUX BONPOCOB K IK3aMEHY
IJTaHUPOBaHHUA 1. CBenenus u3 TeOpUU BEPOSITHOCTA U MATEMAaTUYECKON CTaTUCTUKH (TEHepalbHAsi COBOKYITHOCTh, BHIOOPKA
SKCIIEpU-MEHTA, CIIy4aiiHbIX BETUYMH, XapaKTEPUCTUKH BHIOOPKH).
- KIIaccuuKarmio 2. Buzpl muiaHUpOBaHUS MAaTEMaTHYECKOTO U (PU3UIECKOTO IKCIIEPUMEHTOB, IPHHIIUIBI TEOMETPHUYECKO-TO U
CII0C0-00B BBIOOPA ITaHA | hu3HUECKOTO ON06HSA 0OBEKTOB YIPABJICHHUS.
IKCIC-PUMCHTA, 3. [lopsiok npoBeAEHUS TEKYIIETO0 KOHTPOJIS MPOLYKIUH.
TEOPETUIECKUE OCHOBBI 4. IpuHIMNIBl BIOOpAa KOHTPOIUPYEMBIX MAPAMETPOB M UX YPOBHS B CTaHIAPTaxX HA METALTyPTHUYECKYIO
pacyera K03 u-UHUEHTOB | 11po yKIHIO.

3HaTh SMITMPHYCCKUX YPABHEHHH | 5. CTaTHCTHYECKOE 000CHOBAaHHE 00beMa BHIOOPKH IIPU KOHTPOJIE Y TIOCTABIIMKA U IIOTPEOUTENS.
perpeccuy, 6. MeTo1pl TOCTPOEHUSI KOHTPOJIbHBIX KapT.
- OCHOBBI COCTABJICHUA 7. O01IyI0 CXeMy YIpaBJICHUS TEXHOJIOTHUYECKUM 00BEKTOM C aJalTUBHBIM OJIOKOM.
MaTpHl II0JIHOTO U 8. Teopermueckuil MOAXO0J, MaTeMaTHYECKOE CHMYJIMPOBAHHE YCIOBUH SKCIEPUMEHTa, (QU3NYECKUIl
po0-HOro (haKTOPHOro JKCIIEPUMEHT.
9KCIIC-PUMCHTA, 9. YcnoBust mogo0us GU3ndeckoro 00beKTa U MaTepuagIbHON KOMUH.
- METOMKY pacdeTa 10. Metoas! BeIOOpa Harbosee 3(h(heKTUBHOM CXeMBI HIKCIIEPUMEHTA.
Kod-¢¢uinenta 11. YcnoBus cocraBieHus IU1aHa MPOBEACHUS SKCIIEPUMEHTOB Pa3HbIX YPOBHEH (OIBITHBIH, 1a00paTOPHBIH,
KOHKOpJa-1uun MIOJIYIIPOMBIIIUICHHBIH, TPOMBIIIIJICHHBIN, H3TOTOBJIEHHE ONBITHO-MTPOMBINIJICHHON MapTHH).
- 3¢ ¢pexTuBHO NpUMe-HATh | [IpuMepHbIe NPaKTHYECKHE 3aIaHUsA 1JIs1 IK3aMeHa
METOJIbI  MIAHUPO-BaHUA |1, HaxoAauTh SKCTpEMallbHOE 3HAYCHHE MapaMeTpa ONTHMH3AIUMK B o0jacTu ompeneieHus (YHKIHH C
OKCIIEpUMCEHTA, MPUMEHEHUEM UTTEPAITMOHHOTO MTOIIArOBOT0 METO/Ia B HAITPABIICHUH TPATUEHTA.
- HCMOJIb30BaTh METOAU-KY | 2. CTpouTh BapHaHTBl MaTpUIbI JpoOHOro skcmepuMenta tuma 251, 252 onpenenats koddduiments:
VMers MaTeMaTH4CCKOro YpaBHEHHSI [T0 H3BECTHOMY aropuT™y: ai = (Xxiyi)/n, ao = Zyi/n.

IJTaHUPOBaHUA 3. CTpouTh MaTpHIly MOJTHOro (GakTOpHOTO 3KcrepuMeHTa Tuma 2" —22 n 23 onpenenarts kod(pdureHTs!

IKCIIePU-MEHTA;
- COCTaBJIATh MaTPHILY
MTOJTHOTO U IPOOHOTO
¢akTopHOTO

YpaBHEHHUS 110 U3BECTHOMY aroput™my: ai = (Xxiyi)/n, ao = Zyi/n.

4. ITIpoBOIUTH KOPPEKTUPOBKY TOYHOCTH YPaBHEHUS PErPECCHU B TCUCHUH BPEMEHH 110 MAacCHBY pa3HOCTEH
MEKIY (aKTHIECKUMH JAHHBIMH KOHTPOJIBHOW BBIOOPKH M PACUCTHBIMU 3HAYCHHUSMHU 10 PErPECCHOHHOMY
ypaBHEHUIO (Ypaxr. — Ypacs.). ECIIM cpetHEe OTKIOHEHNE MEHEe CTaTHCTUYECKOro IapaMeTpa - CTaHIapTHOTO




CtpyKTypHBIil
JJIEMEHT

[Inanupymsble pe3ysbTaThl

O1eHOYHEIE cpe€acTBa

oOy4eHus
KOMIIETEHLINU
JKCIIEPU-MEHTA; OTKJIOHEHHS S, TO ypaBHEHHE MPHU3HAETCS aJeKBaTHBIM. B MpOTUBHOM cilyyae IpOBOAUTCS KOPPEKTUPOBKA
- IPUMEHSTH B paboTe ypaBHCHHS ITyTEM U3MCHCHHUS 3HAUCHHUS €r0 CBOOOIHOTO wieHa: do1 = o -/+ Z(Ygaxr. — Ypacu.)/N, TAC N — 00beM
JKCIEPTHYIO OLIEHKY KOHTPOJBbHON BBIOOPKH, 3HAK -/ MOKAa3bIBET, YTO, €CJIM CpelHee OTKJIOHeHHs AYi hMeeT 3HaK +/-, TO
3HA-YMMOCTH (aKTOPOB, KOPPEKTHPOBKA 3HAYCHHMSI 8o OYZET COOTBETCTBEHHO -/+AYi.
ON-PENEIIAOIINX 5. PaccuutbiBaTh KO3((UIMEHTHI PErPEeCCHOHHOTO ypaBHEHUs (IO BBIOOpKE, MPEAJIOKEHHOMN
(GYHKINIO OTKIIKA MpenoaBaTesieM) Mociie MPOBEACHUS KOPPEISAIMOHHOTO aHalin3a, OTCEMBAHUS HE3HAYUMBIX (DaKTOPOB U
ONPEACIICHUS CBSI3U 3aBUCUMBIX U HE3aBUCUMBIX [IEPEMEHHBIX.

- IPaKTUYECKUMU 3ajanne Ha pelieHHe 32124 U3 NPO(PeCUOHATIBLHON 00/1aCTH, KOMILIEKCHbIE 3aIaHUS
HaBbI-KaMH 110 1. Metonamu pacuera KO3(QHIIMEHTOB PErPECCUOHHOrO ypaBHeHUs ¢ npuMeHeHneM MHK u onpenenennem
MPUMCHCHHNIO MCTOJa napaMeTpoB KaudecTBa IIOJIYYCHHOI'O YpaBHCHHUS IIO IIOKa3aTCiIsIM RZ, R, F, t, Sccr (COOTBeTCTBeHHO
IJTaHUPOBaHUA KodpduureHTa neTrepMuHaNUM, Kod(duimeHTa MHOXKECTBEHOW Koppemsuuu, Kpurepus Duriepa,
OKCIICPUMCHTA; koa¢hdunrenta CThIOJIEHTA, OCTATOYHOTO CTAHIAPTHOTO OTKIIOHEHHS ).
- METOJaMU (pU3UIECKOro |2, IIpaBunaMu [0Ka3aTeNbCTBA AJEKBAaTHOCTH YPAaBHEHMsI pPEAIBHOMY IIPOLIECCY IIyTEM CpPaBHEHMS

Biianets 1 r€OMETPUICCKOrO BBIIICYKA3aHHBIX B M. 1 mapaMeTpoB ¢ UX TaOJIMYHBIMHM 3HAUYEHHUSIMU B 3aBHCHMOCTH OT 00BeMa BBIOODKH,
10-106us; 3HAYMMOCTH MOKa3aTeseil.
- IPO()ECCHOHATILHBIM 3. HaBpikamu uccie1oBaHus ¥ TOCTPOCHUS (PU3MUECKUX MOJEIEH MPOIIECCOB C YU€TOM MPUHIIUIIOB MO00US.

SI3BIKOM TIPEIMETHOM
o0Jy1acT 3HaHUA

4. KoMIUIEKCHBIM moaAXO0J0M K PCHICHHUIO 3ada4 INIAaHUPOBAHUA OSKCIICPUMCEHTA C BI)I60p0‘IHI)IM /A
CYMMapHbIM HCIIOJIb30BAaHUEM BBILIETIPECTABICHHBIX IPUEMOB, INPAKTUK, TEXHOJIOTWH IJI IOJIy4EHUs
3¢ (HEeKTUBHOIO KOHEYHOT'O pe3yibTara.

5. IIpuemamu KpyTOro BOCXOXKJIEHHs IPU MOMCKE SKCTPEMaIbHbBIX 3HAUCHUH (YHKLIUHU OTKIIMKA, TapaMeTpa
OIITUMM3AIINH.

[1K-2 - ctocoGHOCTRIO BBI6I/IpaTL METOJbI UCCIICAOBAaHNUA, IINIAHUPOBATH U IPOBOJAUTH HeO6XOI[I/IMI>IC OKCIICPUMCHTBI, UHTCPIIPETUPOBATH PE3YJIbTATHI U

JA€J1aTh BBIBO/JbI

3HaTh

- METO/IbI TNITAHUPOBAHUS
IKCIIEPUMEHTOB Pa3HOTO
YPOBHSI;

- CIIOCOOBI COCTABJICHUS
IUIAHOB MaTEMATUUECKO-TO
IKCIIEPUMEHTA;

IlepeyeHb TeopeTHYeCKUX BONIPOCOB K IK3AMEHY

1. IlpaBuia nocTpoeHHs MIAHOB — APOOHBIX PETLIHK.

2. Pucku npu MCTONb30BaHUU IJIAHOB € JAPOOHBIMU PEIUIMKAMU — BIMSIHUE HAa TOYHOCTh MPOTHO3WPOBAHUS
(GYHKIMN OTKITHKA.

3. Tumbsl IUIAHOB SKCIIEPUMEHTA — IBY- U Tpex (aktopubie mianbl Tua N = m" (N — Heo6X01iuMoe KOTHYeCTBO
OIBITOB, M — KOJMYECTBO YPOBHEH BapbUPOBAHMs CITYy4alHBIX (GAKTOPOB, N — KOJINYECTBO (DAaKTOPOB).




CtpyKTypHBIil

[Inanupymsble pe3ysbTaThl

JJIEMEHT OueHouHbIE CpecTBa
oOy4eHus
KOMIIETEeHIIUH
- IPOLIE1yphI ITOUCKA 4. Mertoabl pacueta Kod(pduIMEeHTa KOHKopaanuu (kod(d¢uiueHta corigacus) HpU 3KCIEPTHOH OIEHKe
OT-TUMAJIbHBIX PEHICHUH | BIUAHUS (PaKTOPOB Ha (PYHKIMIO OTKJIMKA (TTapaMeTp ONTUMHU3ALINH).
5. OcHOBHBIE CBOICTBa MAaTpuUIlbl MaTEMAaTUYECKU IUIAHUPYEMOIO SKCIIEpUMEHTa (OpTOrOHAIBbHOCTb,
POTOTAa0ENBbHOCTh, CHMMETPHYHOCTh, HOPMHUPOBKA SKCIIEPUMEHTAIEHOW MaTPHUIIBI).
6. Meroauky pacdyera KO3()(UIMEHTOB SMIUPUYECKOIO YpaBHEHHs 10 JaHHBIM IPOBEIEHHOIO
IJIAHUPYEMOT'0 IKCIIEPUMEHTA.
7. Ca3b b dekra dhakTopa ¢ kKodphumeHTaMl ypaBHEHHUS.
8. Kputepuu ontuManbHOCTH IJIAHOB 3KCIIEPUMEHTA.
9. Metozp! pemieHuss IO MOUCKY ONTHMAJIbHOIO 3KCTPEMAIBHOIO 3HAYEHHUS IMapaMeTpa ONTHMHU3ALUHN B
obmactu ompeneneHuss (QYHKIMHM JBYX M MHOTO(GAKTOPHBIX YpPaBHEHUH (METOA KPYTOTO BOCXOXKICHHS
boxkca-Yuicona u np.
10. Kputepuu onTuManbHOCTH IJIAHOB SKCIIEPUMEHTA.
- IPUMEHATh METO/IbI IIpumepHble NpaKkTHYECKHUE 3a/1aHUS I IK3aMeHAa
IJITaHHPOBaHUA 1. PacuuteiBaTh KO3(QGUIMEHT KOHKOpAAMH (K03()PUIMEHT corjacus) Ipu SKCIEPTHOW OLEHKE BIUSHUS
OKCICPH-MCHTOB PA3HOTO | hakTopoB Ha PYHKIMIO OTKIIMKA (TIApaMeTp ONTHMH3AIIHH).
YPOBHA , 2. OrtcenBarh He3HAUMMBIE (HAKTOp aHATU3UPYEMOH BBIOOPKH, 33JaHHOW mperoaaBateneM. OnpenensTb
- COCTABJIATE TUIATbT CTaTUCTMUYECKH 3HAYUMBIE CBS3M MEXJy 3aBUCUMBIMH M HE3aBUCHUMBIMHM IE€PEMEHHBIMH U BUJAA
Ywmetsb Ma_TeMaTquCK?FO PErPEeCCHOHHOM 3aBUCUMOCTH, & TAK)KE MEXK/y HE3aBUCUMBIMU TIEPEMEHHBIMHU.
JKCIIEpH-METITa, 3. CTpouTh rucTOrpaMMy CiIydaifHOW BEIMUYHMHBI 110 BBIOOPKE, 3aJaHHOH MperoaaBaTesieM.
- HAXOIWTD OITUMATIBHBIC 1 4 pacayrpipars cTatneTnueckue rapaMeTpsl CIIydailHON BEIMUYMHBI B BBIOOPKE, 33JaHHOM MPEINo/1aBaTeIeM.
PCTICHIA H3BECTHRIMHU 5. CocTaBIiATh IJ1aH MPOMBIIIJIEHHOTO SKCIIEPUMEHTA 10 HANIPABJICHUIO, 33JaHHOMY IPENO1aBaTEIEM.
MeToRamMH 6. [IpencraBisaTh cxeMy ynpaBieHUs] OOBEKTOM UCCIIEeI0BAaHUS, PETYIMPOBAHUS C aJaITUBHBIM OJIOKOM.
- METOJAMHU 3ajanue Ha pemienue 3a1a4 U3 NpogecHoHaIbLHOM 00/1aCTH, KOMILJIEKCHbIE 3aIaHUA
IUTaHUPOBA-HUS 1. Metonamu BbiOOpa 3(PEKTUBHBIX MPaBUI MPOBEIEHHUS UCCIEIOBAHUN Ui JTOCTUKEHUS MOCTABICHHBIX
Biajers AKCIEPUMEHTaMHU Pa3HOTO | LIEJIEH.

YPOBHS;
- METOTUKOH ITOJTHOTO U
JIpoOHOTO

2. HaBbIkaMu TOCTPOEHUS TUCTOIPAMM U UHTETIPETALUU UX PE3YIbTATOB.
3. IlpaBunamMu MOCTPOEHHUS TUTAHOB IOJIHOTO M JAPOOHOTO MAaTeMaTHYeCKOTO JKCIEepUMeHTa (OTCeHBaHUE
HE3HAYMMBIX (JaKTOPOB U BEIOOP KOJIMYECTBA YPOBHEH BapbUpOBaHUs (DAKTOPOB, UCTIOIH30BaHHE IPUHITUTIOB




CtpyKTypHBIil
JJIEMEHT
KOMIIETEeHIIUH

[Tnaaupymblie pe3yabTaThl
oOy4eHus

O1eHOYHEIE cpe€acTBa

MaTeMaTu4yec-Koro
9KCIIEPUMEHTA;

- METOJaMU ONPEIECICHUS
9KCTPEMAIIbHBIX
3Ha4e-HUM MPU TOUCKE
ONTH-MaJIbHBIX 3HAUEHUHN

CHMMETPHH, OPTOTOHATIBHOCTH, poTaTabenbHOCTH, HopMupoBkH) Thma 23, 2°, 231 252 ¢ on-
peneneHreM KodpPUIMESHTOB YpaBHEHHS 110 H3BECTHOMY alropuTMy: 8 = (Zxiyi)/n, a = Zyi/n.
4. TlpuemamMyu TOYHOTO BBINIOJHEHHS IUIaHA OSKCIIEPHMEHTAa B Pa3HBIX YCIOBHSAX JIAOOPAaTOPHBIX,
MOJTYITPOMBIIITICHHBIX, IPOMBIIIJICHHBIX) ¢ 00ECTIEYeHUEM YeThIPEX MPUHIIMIIOB IIaHA.
5. Bnazmets anpuopHoii mHopMaiueir 06 00bEKTe MCCIICIOBaHUs, PETyIUPOBaHMS JJIsl BbIOOpa Hamboliee

PpallMOHAJIbHOI'O IJIaHa SKCIICPUMCHTA.




Memoouueckue pekomenoayuu 0 HOO20MOBKU K IKIAMEHY

DK3aMeH SIBJISIETCS HEOThEMJIEMOM YacThi0 y4eOHOTO Mpolecca U MPU3BaH 3aKPENUTh U
YIOPSIOYUTh 3HAHMS CTYJEHTA, MOJIyY€HHbIE Ha 3aHATUSAX M caMmocTosTeabHo. Kpome Toro,
MMOATrOTOBKA K 3K3aMCHY HalIpaBJICHA Ha NPHUMCHCHUC ITOJTYYCHHBIX 3HAaHUH AJi1 pCHICHUA
IPAaKTUYECKUX 3a/ad 10 CHEeLUaJbHOCTH, mpodmio noarotroBkd. Ha mpoBeaeHue sk3ameHa
OTBOJIATCS Yachl 3aHITUH 10 PACIIMCAHHUIO.

Cnaue »sKk3aMeHa MpenulecTByeT paboTa CTYIAEHTa Ha JIEKLMOHHBIX, CEMUHApCKUX
3aHATHSIX M CAMOCTOSATEIbHAs padoTa MO M3YYCHHIO MPEAMETa U TOJATrOTOBKH pedepaToB u
KypcoBbIX pPaboT. OTCyTCTBHE CTyJEHTa Ha 3aHATUSAX O€3 YBaKUTEIbHOW NPUYMHBI U
HCBBIIIOJIHCHHUEC 3aHaHHﬁ CaMOCTOSITCIBHOMN pa6OTbI SABJIICTCA OCHOBAHHWEM IS HCAONYIICHUA
CTYZAEHTA K 9K3aMEHY.

IloaroroBka Kk 3K3aMeHy OCYHIECTBIISIETCS HA OCHOBAaHMM METOAMYECKUX PEKOMEHAALUN
10 AUCLUIUIMHE U CIIUCKA BOIPOCOB U3Y4aeMON AUCIUIIMHBI, KOHCIIEKTOB JICKIUH, y4eOHMKOB U
y4eOHBIX TOcOOUii, HAYIHBIX cTaTel, UHHOPMAIK CPEbl HHTEPHET.

3a 3-4 nHA NOArOTOBKU 00y4aeMblid TOJDKEH CUCTEMATHU3UPOBATh 3HAHUS, IOJyYEHHBIE B
Te4eHHe ceMecTpa. BHauane cienyeT mpocMOTpEeTh BECh MaTepuall JUCUUIUIMHBI (MOAYIS) U
OTMETHTb TPYyIHBIE U1 ceOs Bonpockl. O0s3aTenbHO B HUX pazoOparbes. B cinyyae HeymauHoro
pe3yabTaTta Takoro pasoopa, cieayer 3aAaTh 3T BOIPOCHI MPENOAABATENI0 HA KOHCYJIBTALUH
nepes 9K3aMEHOM, IOCeIlleHHe KOTOPOH B 3TOM ciydae sIBJIseTCs MOJEe3HOM M jKesaTesibHOW. B
UTOre Iepell K3aMEHOM LENecOOOpa3HO IOBTOPUTH OCHOBHBIE IIOJIOKEHHS AUCLUILIUHBL C
OTMETKOM CTENEeHU YCBOCHUS MaTepuasa.

OcHOBHBIE ImpaBuJjia NIOATOTOBKH K 3K3aMCHY.

1. JIyuiie cpa3y COpMEHTUpPOBAThCS BO BCEM MaTepHalie U 000CHOBAHO PACIIOIOKUTh BECh
MaTepuall COraacHO IK3aMEHAIIMOHHBIM BOIIPOCAM HIIM BOIIPOCaM, 00CYKJa€MbIX Ha CEMHUHAPAX.
Ota paboTa MOXKET 3aHATh MHOI'O BPEMEHH, HO TJaBHOE — 3TO OPUEHTUPOBAHUE B HM3ydaeMOU
JOUCLAIIINHE.

2. Cama noJroToBKa He JJOJKHO OBITh CBS3aHA C «3a[IOMMHAHUEMY, A B [IEPBYIO OUYEpelb —
C MIEpEOCMBICIIEHHEM MaTepuaa, U JaKe paCCMOTPEHUEM aJIbTEPHATUBHBIX UJEH.

3. CTyzneHT AOKEH NPOAEMOHCTPUPOBATh Ha DK3AMEHE, YTO OH YCBOWJI «BCE», YTO
TpeOyeTcs 1o nporpamMmme oOyueHus: WK 10 IporpaMme KOHKPETHOTo npernojaasarens. Jlanee oxn
MOJKET BbICKa3aTh UHBIE, HO apT'yMEHTUPOBAHHBIE TOUKHU 3PEHMUS.

0) Ilopsaxok nmpoBeneHUs MPOMEKYTOYHOM aTTeCTAllMH, MOKA3aTeJIH W KPHUTEPHH
OlLleHUBAHUSA

[IpomexxyrouHas arrecranus no aucuuiuinbe «litanupoBaHue SJKCIEPUMEHTA BKIIIOYAET
TEOPETUUECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHUS 00YUaIOIIMMUCS 3HAHUH, U
MPaKTUYECKUE 3a/JIaHMs], BBISBIAIONINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIIAJICHUH,
poBoAMTCA B (hopMe IK3aMeHa.

DK3aMeH 10 JaHHOW AWCIUIUIMHE MPOBOJIUTCS B YCTHOU (hOpMe MO IK3aMEHAITMOHHBIM
OmeraMm, KaXIblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKHX BOMPOCAa M OJHO MPAKTUUYECKOE
3aJIaHueE.

Kpumepuu oyenxu sk3amena (6 coomsemcmeuu ¢ oopmupyemolmu KOMREMeHYusMu u
HAAHUPYEMbIMU Pe3YTbmamamu 00y4eHuUs):

— Ha OIICHKY «HEeYy0BJIeETBOPUTENbHO» (1 Oamr) — oOyyaromuiics He MOXKET MOKa3aTh
3HaHMS HAa YPOBHE BOCIPOM3BEACHHS M OOBsCHEHUS WHGPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEJUICKTYaTbHBIC HABBIKM PEIICHUS MPOCTHIX 33]1aY,

- Ha OIICHKY «HEeY/JI0BJIETBOPUTEILHO» (2 Oasia) —00yJyaromuics IEMOHCTPUPYET 3HAHUS
He Oonee 20 % TeopeTHyecKOro MaTepuaiia, JOMYCKaeT CYIIECTBEHHBIC OIMOKH, HE MOXKET
MOKAa3aTh UHTEIIEKTya IbHbIe HABBIKU PEIICHHSI POCTHIX 33]1aY;



— Ha OILECHKY «YyIOBJIETBOPUTEIbHO» (3 0Oamra) — oOydJaImuics IEMOHCTPHPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMM, B XOA€ KOHTPOJBHBIX MEPHUIPUATUI
JOITYCKAIOTCSA OIMUOKH, TPOSBISETCS OTCYTCTBHE OTHIEIBHBIX 3HAHWM, YMCHHH, HAaBBIKOB,
00Oy4aromuicsl UCIBITHIBAET 3HAYUTENIbHBIC 3aTPYJHEHUS IPH ONEPUPOBAHUU 3HHAHUSIMH U
YMEHHSIMH TIPU X TIEPEHOCE HA HOBBIC CUTYAIINU;

— Ha OIICHKY «Xopomoy» (4 6amna) — oOydJaroIUiics TeMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEeNbHbIE OIINOKN, HETOUHOCTH, 3aTPYAHEHHUSI [IPU aHATUTUYECKUX OMepalusix, epeHoce
3HAHWI U YMEHU HA HOBBIC, HECTAH/IAPTHBIC CUTYAIUH;

— Ha OLEHKY «OTJMYHO» (5 0a/ioB) — 00y4arouuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYECKOe W TIIIyOOKOe 3HaHue
yueOHOro Marepuasa, CBOOOJHO BBIMOJHSIET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEepUpyeT
3HAHUSIMH, YMCHUSIMH, TPUMEHSET WX B CUTYaIUsSIX TOBBIIICHHON CII0)KHOCTH.



