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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

ensro ocBoeHUsT MOoayIIsl quctUIIMHBI 110 BeIOOopy b1.B.JIB.06.01 BapuaTuBHO# yacTu
quciumuiie 6moka 1 yuebHoro miana «[lmanmpoBaHMe SKCIIEPUMEHTA» SBISETCS MOATOTOBKA
OakanaBpoB mo HampasieHuio 22.03.01 «MatepuaioBeieHHe W TEXHOJIOTHS MaTEPHAIOB» H
PO(UITIO MOATOTOBKHU «MaTepralloBeICHUE M TEXHOJIOTHS MAaTepUaoB (B MAITMHOCTPOSHUH )» K
npoecCHOHANBHOM  NIeATENbHOCTH B COOTBETCTBUM C TpeboBaHusmu DegepanbHOro
["ocynapcTBeHHOT0 00pa30BaTENILHOIO CTAaHAAPTA.

3amavyeil u3ydyeHUs IUCLMIUIUHBL SIBISETCA IOATOTOBKA CTYACHTOB K TBOPUYECKOMY
MIPUMEHEHHUIO MOJIYYEHHBIX 3HAHUH MPU CO3/IaHUU HOBBIX U COBEPIICHCTBOBAHUIO JCHCTBYIONTNX
TEXHOJIOTMYECKHX MPOLIECCOB, (HOPMUPOBAHUIO Y CTYIEHTOB CUCTEMbI 3HAHHH MO TIAHUPOBAHUIO
HKCIIEPUMEHTOB BO BceX cdepax y4deOHOW M MPOM3BOACTBEHHOH NESATEIBHOCTH. DTa 3aaaya
pelaeTcs CiaeayIMMH CI0OCO0aMU:

- J1aTh TIOHSTHS 00 OLIEHKE IKCIIEPUMEHTAIILHBIX JAHHBIX, T€HEPaTbHOW COBOKYITHOCTH H
BBIOOPKU U3 HEe CIIy4aliHbIX BEJIMYUH;

- chopmupoBaTh y CTyJAEHTa MPEACTABICHUS O KOPPEISIIIMOHHOM H PErPecCHOHHOM
aHaJIM3aX, METOAMKE OLEHKM W OTCEMBAHUU pPA3IUYHBIX (DaKTOPOB BBIOOPOK CIIy4aiHBIX
BCJIMYNWH;

- HayuuTh OOydarolmuxcsi METOJaM IUIAaHMPOBAHHOTO OJKCIEPUMEHTAa M IOHUCKa
ONTHMAJIFHBIX 3HAUCHUH (DYHKIIMY OTKIIMKA B ONIPEICIICHHOM 00JIaCTH CYIIECTBOBaHMS (DAKTOPOB
TEXHOJIOTHYECKOT0 MPOoIiecca;

- IPUMEHSTh METOJbI TUIAHWUPOBAHHOTO SKCIIEPUMEHTA JJIsI OOJICTYCHHS PACUCTOB TPU

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

HucuuruinHa IlnaHupoBaHue 3KCIEpUMEHTa BXOAUT B BapUAaTHBHYIO 4acTh y4eOHOIO
r1aHa 00pa3oBaTEbHON MPOTPAMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
cOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTAH/ IPAKTUK:

Maremaruka

dusuka

Xumus

Nupopmarrka u nHHopMaloHHbIE TEXHOJIOTUI

AHanu3 yucioBoi HHpopMaIun

MaremaTtnueckas CTaTUCTUKA B METAJLTypIUH

3HaHus (YMEHUs, BlaJIeHUs), MOJTYYeHHbIE IPU U3yYEHUHN JAaHHON AUCLUUILIMHBI OyayT
HEOOXOIUMBI JUIsl U3yUeHUS IUCHUILTNH/TIPAKTHK:

MeTtobl MCCIIEI0BAHNS MAaTEPUAJIOB U IIPOLIECCOB

MonenrpoBaHue 1 ONTUMH3ALUS CBONCTB MaTEPUATIOB U TEXHOJIOTMUECKUX ITPOLIECCOB

IloaroToBka K 3allldTE U 3allUTa BBIHYCKHOﬁ KBaHH(I)HKaHHOHHOﬁ pa6OTBI

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILIMHBI (MOAYJIS) ¥ IIJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHus aucuuiiuHbl (Moaynsi) «llmaHupoBaHHWEe JKCHIEPUMEHTa»
o0ydJaronuiics J0KeH 00J1a1aTh CICYIOIIMMU KOMIIETCHITUSIMH:

CrpyKTypHBIH [Tnanupyemble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU




OIIK-2 CIOCOOHOCTBIO MCTOIB30BaTh B MPO(EeCCHOHATBHOMN NeATeIbHOCTH 3HAHUS O
noaxoaax u METoax MmojIy4CHusd pC3yJIbTATOB B TCOPCTUUCCKHUX U SKCIICPUMCHTAJIbHBIX

HCCICIOBaHUAX

3HaTh

- OCHOBHBIE OIPE/ICICHHS INIAHUPOBAHUS YKCIICPUMEHTA,;
- KIaccu(UKAIKIO CrIoco00B BRIOOpA TUTAHA IKCIIEPUMEHTA, TEOPETHUECKUE
OCHOBBI pacuera KO3 PHUIIMESHTOB SMITUPHUICCKUX YPABHCHHI PErPECCHH;

- OCHOBBI COCTABJICHUSI MATPHII ITOJHOTO M JPOOHOTO (haKTOPHOTO
IKCIIEPU-MEHTA;

- METOJIMKY pacueTa K03 PuIreHTa KOHKOpIauu

YmMmern

- 3¢(eKTUBHO IPUMEHATh METObl TJIAHMPOBAHUS IKCIIEPUMEHTA;

- UCTIOJIb30BaTh METOIMKY MaTEMaTHUECKOT O IJIAHUPOBAHUS SKCIIEPUMEHTA;
- COCTaBJIATh MaTPHILY TIOJTHOTO U APOOHOTO (PaKTOPHOTO IKCIICPUMEHTA;

- IPUMEHSATH B pabOTe IKCIEPTHYIO OLIEHKY 3HAYMMOCTH (aKTOPOB,
onpee-JSIIoIUX (PYHKIIHUIO OTKIINKA

Brnaners

- IPAaKTU4YECKMMHU HAaBBIKAMU 110 IPUMEHEHHIO METO/1a IIJIaHUPOBAHMS
JKCIIEPUMEHTA;

- MeToJlaMU (PU3UYECKOT0 M TEOMETPUYECKOTO 110100H5;

- Ipo(heCCHOHATTLHBIM S3BIKOM IPEJAMETHON 00JIaCTH 3HAHUS

[TK-2 crnocoOHOCThIO OCYIIECTBISITh COOp AAHHBIX, U3y4aTh, aHAIM3UPOBATh U 00001IATH
Hay4YHO-TEXHUYECKYI0 MH(POPMALIMIO 110 TEMATHKE UCCIIEIOBAHUS, Pa3pabOTKe U UCIIOIb30BaHUIO
TEXHUUYECKOH JTOKYMEHTAIlU1, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM IO BOIIPOCaM
WHTEJUICKTYaTbHOW COOCTBEHHOCTH, TTOJITOTOBKE JJOKYMEHTOB K TTATCHTOBAHUIO, 0(DOPMIICHHUIO

HOY-Xay
3HaTh - METO/bI IUNIAHUPOBAHUS IKCIIEPUMEHTOB PAa3HOI'O YPOBHS;
- crocoObl COCTABJICHNUS TNIAHOB MAaTEMAaTHYECKOT 0 SKCIIEPUMEHTA;
- IPOLEAYPHI IONCKA ONITUMAJIBHBIX PELICHUN
YMeTb - IPUMEHATh METOIbI IUIAHUPOBAHUS DKCIIEPUMEHTOB Pa3HOI'O YPOBHS ;
- COCTaBJIATH IIJIAHBI MATEMATHYECKOT0 IKCIIEPUMEHTA;
- HAXOJUTh ONTUMAJIbHBIE PEILIECHUS U3BECTHBIMUA METOAAMU
Bianets - METOJaMU IIJIAHUPOBAHUSA YKCIIEPUMEHTAMH Pa3HOIO YPOBHS;

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




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHEAyJUTOpPHAs — 4 aKkaJI. 4acoB

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

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHas ) =
o | xouraxTHas pabora E 3 dopma TeKyILEero
=
g B aKaj. yacax v Bun KOHTPOJISI
Pasnen/ Tema 3 ( A acax) S . p Kon
S & © | caMOCTOSATENBHOM | ycneBaeMOCTH U
JUCLUATUINHBI 3 [ ., | KOMIETEeHIIUH
O 2 £ paboTsI MIPOMEKYTOYHOM
nma0. | mpakr. | &
Jlek. =] aTTecTaluu
3aH. 3aH. | QU &
1.
1.1 Beenenue. CBeneHus u3
TEOPUH  BE-POSITHOCTH |
MaTeMaTHYeCKOH
CTaTUCTU-KU  (TeHepabHast
COBOKYITHOCTb, BbIOOpKa ITpopaboTka Texymmit
CITyqaitHbIX BEJINYHH, TEOPETHIECKOTO KOHTPOJIb
XapaKTepUCTUKU BBIOOPKH) . (JIeKIMOHHOT0) YCIIEBaEMOCTH.
TTousrue ) BUIAX 4 4 4 MaTepHara. IIpoBeneHue OIIK-2, TIK-2
IUIAaHUPOBA-HUS W3zyyenue pacdeTHbIX pabdoT ¢
MaTeMaTHIECKOTO u JOTIOJTHUTENBHOTO | mprMeHeHneM [1K.
¢usuyeckoro Marepuaia. -
9KCIIEPUMEHTOB, IPUHIUIIAX
T€OMETPH-4ECKOT0 u
¢dusngeckoro nogooust
00BEKTOB YIPaBICHUSL.
1.2 CraTucTHYECKHE
METOOsl B yIpaBlie-HUU
Ka4yeCTBOM npoxykuuu.| 6
Texyumit KOHTpPOJIb
NPOLYKLIHH. [IpuHIMIB
BBI-00pa  KOHTPOJIMPYEMBIX
mapaMeTpoB U HX OBHs B -
P P M IMpopaboTka Texymmit
cTajaprax Ha
TEOPETHIECKOTO KOHTPOJIb
METaJLTypTUIEC-KYIO
POAYVKLIIO (JIexMOHHOTO) yCIIeBa€MOCTHU.
pony ’ 4 421 4 MaTepuaa. IIposenenue OIIK-2, TIK-2
Craructuueckoe
W3zyuenue pacdeTHbIX pabdoT ¢
000c-HOBaHME obbemMa
BEIGODKH M KOHTDONG JIOTIOJTHUTENBHOTO | mprMeneHuneM [1K.
p p P y Marepuaia. - AKP Ne 5
MOCTaBIIMKA "
oTpeouTes.
KonTt-ponbhsie KapThl.
OO0mas cxema yrpaBiie-HUs
TECXHOJOTNYCCKHUM
00BEKTOM ¢ aJan-TUBHBIM
6510KOM




1.3 3. XapakTepHCTHKH
BHIOB 9KCHEPUMEH-TOB
(TeopeTmueckuii  HOAXOT,
MaTeMaTH-4ecKoe
CHMYJIMPOBaHHE  YCIIOBHUH
JKCIe-PUMEHTA,

(usuyeckuil 3KCIEPUMEHT), ITpopaboTka
yC-JIOBUS nogooust METOIMYECKUX
¢usuyeckoro o0beKTa U YKa3aHHH K Texymmit
MarepuaabHOU KOIIUH. MPAKTHIECKIM KOHTPOJIb
Bri6op Haunbonee 3aHATHAM, YCIIEBaEMOCTH.
3¢ beKTHBHOM CXEMBI 5121 COCTaBJICHHE KOH- IIposeneHue OIIK-2, TIK-2
HKCIIEPUMEHTA. CIIeKTa, pacueTHbIX pabor ¢
Co-craBnenmne JIaHa TIOATOTOBKA npumenenueM [1K.
MIPOBEJCHUS OTBETOB IO - AKP Ne 4
9KCIIEPU-MEHTOB Pa3HBIX KOHTPOJIBHBIM
ypOBHEH (ombITHBIH, BOIIPOCAM.
n1a-60paToOpHBIii,
MOJTYIPOMBIIUICHHBIH,
MPO-MBILUICHHBIN,
U3rOTOBJICHUE
OIIBITHO-TIPOMBIIIIEHHOM
TIapTHH)
1.4 BpeneHue B METOIUKY
TUTAaHUPOBAHHS
9KCIIEpUMEHTA obmue .
p ( ITpopaboTka Texymuit
TIOHSTHS, MIPUHIH-TIBI).
TEOPETHIECKOTO KOHTPOJIb
Bunst rmapaMeTpoB
S — (JIEKIIMOHHOTO) YCIIEBaEMOCTH.
o 4/21 MaTepuara. IIpoBenenue OIIK-2, T[IK-2
00001IIeHHBIH rmapameTp
Nzyuenue pacdeTHbIX pabdoT ¢
ONTUMH3ALINH, dhyHKUIMSA
JOTIOHHUTENBHOTO | mpuMeHeHueM [1K.
JKENATeTbHOCTH. Bri6op
. Marepuaia. - AKP Ne 6
THOA MaTeMaTHYEeCKON
MOJINHOMHATIBHON MIIM MHOU
MOJICTIH.
1.5 5. TlonHplit ¥ APOOHBIHA
(haKTOPHBII AKC-TIEPUMEHT.
IpaBuna MOCTPOSHUS
IUIAHOB — APOOHBIX PEILIHK.
Pucku npu ucmonb-30BaHUH
TJIAHOB c 0OHBIMHU .
AP [IpopaboTka Texyuui
peluiKaMi — BIWSHAE Ha
TEOPETUIECKOIO KOHTPOJIb
TOYHOCTh
DOFHOSHPOBA-HIS (JIeKIIMOHHOT0) YCIIEBa€MOCTH.
P P 421 Marepuaa. ITposenenue OIIK-2, TIK-2
¢GyHKIMU  OTKJIMKA. THIBI
W3zyuenue pacdeTHbIX pabdoT ¢
IUIAHOB ~ JKCIIEPHMEHTa —
ABy- W Tpex  dpaKTopHbie JIOTIOJTHUTENBHOTO | mprMeHeHuneM [1K.
4 P P MaTepuaia. -AKP Ne 6, 7

mranel Tima N = mn (N -
HEoOXOIUMOE  KOJIMYECTBO
OIBITOB, M — KOJMYECTBO
ypoBHEN BapbUPOBAHUS
CITy4aliHbIX (haK-TOpoB, N —
KOJINYECTBO (haKTOPOB)




1.6 Koadpuuuent

KOHKOPJAINU
(xoadunuent  cormacus)
MpH  DKCHEPTHON  OIICHKE
BIUsHUSA ~ (aKTOPOB  Ha
(hyHKIHIO OTKJIMKA ITpopaboTka Texymmit
(mapameTp  ONTHUMHU3AIINH). TEOPETUYECKOTO KOHTPOJIb
Oc-HOBHEBIE CBOIiCTBa (JIEKITHOHHOTO) yCIIeBaeMOCTH.
MaTpHULbl ~ MaTeMaTU4YECKU 4 4/21 5 Marepuana. IIpoBenenne OIIK-2, IIK-2
TUTAaHUPYEMOTO Uzyyenue pacdeTHbIX paboT ¢
9KCIEPUMEHTA JIOTIOJTHUTENBHOTO | mprMeneHneM T1K.
(OpPTOrOHANBHOCTH, Marepuana. - AKP Ne 8
POTOTa0ETBHOCTb,
CHMMETPUYHOCTb,
HOPMHPOBKA
IKCTIEPUMEHTATBEHOMN
MaTpHIIBI).
1.7 Meroauka pacueTa
K03 GUIIIEHTOB
SMITUPUYECKOTO YpaBHEHUS ITpopaboTka Texymmuit
M0 JIaHHBIM MPOBEJICHHOTO TEOPETUYECKOTO KOHTPOJIb
TUTAHUPYEMOTO (JteKMOHHOTO) yCIIeBaeMOCTH.
9KCIIEPUMEHTA. CBs3b 4 4/21 4 Marepuaia. IIpoBenenue OIIK-2, TIK-2
s dekra (bakTopa c Nzyuenue pacueTHbIX paboT ¢
k0a(punmenTamu JorosHUTENbHOTO | npuMeneHueM [1K.
YpaBHEHHUSI. Kpurepun Marepuana. - AKP Ne 9
ONTUMAJIbHOCTH TUJIaHOB
JKCIIEPUMEHTA.
1.8 8. Beenenue B penieHue
M0 TIOWCKY ONTHUMAJIBHOTO N
[IpopaboTka Texymmit
HKCTPEMAJIBHOTO  3HAYCHHUS
HapaMeTpa ONTHMH3AIME B TEOPETHIECKOTO KOHTPOJIb
oBHACTH onpeseeHus (JIEeKIIMOHHOT0) YCIIEBaEMOCTH.
5 521 | 4,3 MaTepHara. IIpoBeneHue OIIK-2, TIK-2
(dhyHKIUU JIBYX u
Nzyuenue pacueTHbIX pabor ¢
MHOT0()aKTOPHBIX
ypaBHEHMUIH (METOX KpYTOro JIOTIOJTHUTENBHOTO | mprMeHeHuneM [1K.
MaTepuara. - AKP Ne 9
BOCXOXJICHHSI
Bokca-Yuicona u ap.)
HWroro no pazaeny 34 34/141| 36,3
Hroro 3a cemectp 34 34/141 | 36,3 9K3aMeH
Wrtoro no nucuurinHe 34 34/141 | 36,3 JK3aMeH OIIK-2,ITK-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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.

JleKnMOHHBIA MaTepuan 3aKpEIUIsieTCsl B XOAE MPAKTUYECKUX 3aHITUH, 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 BBINOJIHEHUN MPAKTUYECKUX 3AHATHUNA HCIOJIB3YETCS TEXHOJIOTUS KOJUIEKTUBHOTO
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 YueOHO-MeTOIMYeCKOE 0O0ecreyeHue CaMOCTOSITeIbHOI padoThl 00y4aroIuXcst
[Ipencrasneno B mpunoxkeHuu 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. AHanu3 JaHHBIX B MaTepuajioBeqeHun © yueOHoe mocobue / A.C.
Menpanuenko. — MockBa : MUCUC, [6. r.]. — Yacte 1 — 2013. — 72 c. — ISBN
978-5-87623-666-1. — Tekct : anekTpoHHSIi // JIaHb : 21€KTPOHHO-OMOIHOTEYHAs CHCTEMa. —
URL: https://e.lanbook.com/reader/book/117168 (nmara obpamenus: 01.09.2020). — Pexum
JIOCTYTA: JUIs aBTOPU3. MOJIb30BaTENCH.

2. MenbHnuenko, A.C. MaremaTnueckas CTaTUCTMKAa M aHAJIU3 JaHHBIX . ydeOHOe
mocobne / A.C. Menpanuenko. — Mocksa . MHCHC, 2018. — 45 c¢. — ISBN
978-5-906953-62-9. — Tekcr : anekrpoHHbIit // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/108035 (mata obpamenus: 01.09.2020). — Pexxum mocryma:
JUIS aBTOPU3. MTOJIb30BaTEIICH.

0) lonoJiHMTE ILHAA JIUTEpaTypa:

1. Crenanos, I1.E. [InanupoBanue skcriepuMeHTa : ydeOHO-MeTouyeckoe mnocodue /
[1.E. CrenanoB. — Mocksa : MUCUC, 2017. — 22 c. — Texkcr : snekTpoHHbiii // Jlanb :
ANIEKTPOHHO-OMOmoreunas cucrema. — URL: https://e.lanbook.com/book/108113 — Pexum
JOCTYTIA: JUIsS aBTOPHU3. MoJib3oBaTeneil. (1ara oopamienus: 01.09.2020).



https://e.lanbook.com/reader/book/117168
https://e.lanbook.com/book/108035
https://e.lanbook.com/book/108113

B) MeToan4eckne yKazaHus:

1. Cratuctuueckue MeToAbl 00padOTKH U aHaIU3a YUCIO0BOW MH(OpMALIK, KOHTPOJIS U
ynpBbUIeHHS KauecTBoM npokara/M.U. Pymsunes, C.A. Jleannosckuii, H.A. Pyunnckas, K.E.
Yepkacos, A.B. JlorunoB. — YuyebHoe nocodue. — Marauroropck: M3a-Bo MarouToropck. roc.
TexH. yH-Ta M. [.11. HocoBa, 2014. 257 c.

2. MonoukoBa O.C. BapuaHThl 3aaHuii 1O aHAIM3y YHUCIOBOM HMH(OpMAIUu IS
OaxanaBpoB. — MeTonuyeckue ykaszaHus. - Marautoropck: M3a-Bo MarHuToropcek. roc. Te€xH.
yH-Ta uM. [.1. Hocoga, 2017. 15 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuS JTULIEH3UU
MS Windows 7

Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

FAR Manager cBo0oaHO pacnpoctpansiemoe 110 O6eccpouHo

MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpodHo
Professional

7Zip cB00OOHO pacrpocTpansemoe [10 OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HazBanue kypca CchlIKa

DiexkTpoHHas 6a3a MepHOAMYECKUX M3aaHuii East View
Information Services, OOO «MIBUC»
HammonaneHast WH(POPMAITMOHHO-aHATU THIECKAsT URL:
cuctema — Poccuiickuii MHEKC HAYYHOTO IUTUPOBAHUS i
(PMHII)
[MouckoBass cucrema Axanemus Google (Google
Scholar)
WNudpopmannonnas cucrema - EnuHoe okHO AocTyma K
nH(GOPMaLIMOHHBIM pecypcam
®denepanbHOE roCy/apCTBEHHOE Or0/KETHOE
yupexaenne «PenepanbHblii HECTUTYT npombiiuiennon|URL: http://www1.fips.ru/
COOCTBEHHOCTH

https://dlib.eastview.com/

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

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

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



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:

1. YuebHas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUEHUS, CIYXAIIUMH ISl TpEACTaBICHUS y4eOHON
uHpopManuu OOJIBLUION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, INepeJadyd u
npeCTaBiIeHUs y9eOHOH nH(pOpMaInu;

- CIIELMAJIN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayquTopus U IPOBEICHHS IPAKTUIECKUX 3aHATHH OCHAIICHA:

- TEXHUYECKHMMH CPEJICTBAMU OOyUEHMs, CIyXallUMH Ul NpeACcTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus Ui IPYIIOBBIX U MHAWBUAYAJIBHBIX KOHCYJIbTAlLIUMH, TEKYIIETO
KOHTPOJIS ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMIIBIOTEpPHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIbIO.

4. [TomenieHue st CAaMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMIIBIOTEpHOI TexHUKOi#1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

5. Tlomemenune pansi XpaHeHHs W NPOQUIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000py/I0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeITaKaMHU JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMHU JJIsl pEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yueOHO-METOAMYECKON TOKYMEHTAIUY U MaTEPUAIIOB.



00y4arIuXxcs

6 YyeOHo-MeTOoANIECKOE

ob0ecneuenmne

CaMOCTOAITEJILHOM

[Tpunoxenue 1

padoThbI

Ouenounbvie cpedcmea 0l NPOBEeOCHUS MeKyue20 KOHMpPOas 6 8uoe  ayoOumopHoU

kKonmpoavuou pabomul (AKP)

Tlepeuenv mem 0151 NOO2OMOBKU K CEMUHAPCKUM 3AHAMUSIM.
HcxonHble naHHBIC AJIs MPOBEICHUS NPAKTHUECKUX 3aHATUU TIPEICTaBICHBI B 16
BapHaHTax CIIY9alHBIX BEIOOPOK (00BheM BBIOOPKH — N = 59), OJIMH U3 KOTOPBIX IPHUBEACHA HIDKE.

% 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
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

%
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

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

49
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

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

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
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

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
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

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

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
11,33

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
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 1621 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

221 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 1,34 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. Ilpaktrueckas nepsudHas o0paboTKa BEIOOPKH cIy4ailHOW BETMYHUHBI

Bbluncnute C npuMeHeHHeM —mnporpammHoro mpoaykta Exel  craructuueckume
XapakTepUCTUKN (MHUHHMAaJIbHbIE, MaKCHMallbHble, pa3MaxX 3HAuYeHUIl, CpeiHHEe 3HAuYCHMS,
CPEIHEKBAIPAaTUIECKOE OTKJIOHEHHE-CTaHAapTHOE OTKIIOHEHHE, Kod(duumeHT Bapuanmw,
Me/iMaHa, MOJa) pacueTHOM BBIOOPKU. TO €cTh BBIYMCIUTD MO HE3aBUCUMBIM (X) U 3aBUCUMBIM
(Yi) ciy4aifHbIM BeTHUYMHAM CIISTYIOIINE XapaKTePUCTUKH:

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

- MaKCUMaJIbHbIC 3HAUYCHUS CyJalHbIX BeMUIHH - (Xi, Yi)max;

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

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

- CpPEIHEKBaJpaTHYeCKOe OTKIOHEHHE=CTaHJApTHOE OTKJIOHEHHE Sy = [X (Xj —
Xep)?INP?; Syi = [Z (Yi — Yep)?In]®%;

- ko3hdunuent Bapuanud, % — Vyi =  (SxilXepi)100 % 1 Vyi = (SyilY i) 100%;

- MeauaHa BeIOOpkH (Med) — cpelMHHOE 3HAYCHUE CIyYalHOW BEJIMYMHBI MEXKIY
MUHUMAJIBHBIM B MakcuManbHbIM ee 3HadeHussMu — med (X, Yi) = [(CXi, Yi)max - OKi, Yi)min)/2;
MenraHa B OOJIBIIMCTBE CITy4aeB HE COBMAIACT CO CPETHIM 3HAYCHHEM BBIOOPKH;

- moza BeIOOpkH (Mod) — Hamboiee 94acTo BCTpedarolieecs 3HAYCHUE CITydaiHOW
BEJIMYMHBI (ONPEEIeTCsl aHAJIM30M CIIy4aiiHON BBIOOPKH WJIH 110 THCTOTPAMME).

[TocTpouTh THUCTOrpaMMBl CIy4alHBIX BETUYMH (Tpaduueckoe pachpeiesieHue
CITy4aifHOW BEIMYHMHBI) M CPABHUTH MX C TEOPETHUECKUMHU PACTIPEICTICHISIMH.

Jns koHKpeTHOHM ciydaiiHoW BenmmuuHbl (X, Yj) ee pacmpereneHHe B BBIOOpKe
OTIpeNeNsIeTCs] MOCTPOSHUEM THUCTOTPAaMMBI. AJTOPUTM 3TOTO TOCTPOCHHS 3aKIIOYaeTCs B
CJIEAYIOIIEM:

- Ha OCH OpJAMHAT OTKJaJbIBaeTCs 4actora (Nj) Wiu 4yactocTh (Ni/N) — KOJIUYECTBO
3HaYeHUH CITy4aifHOW BEJTMYMHBI, NOMAJAIONINX B ONpPEACICHHbI MHTEpBaJ 3HAYEeHUI; HAa OCH
abIMCC OTKJIAIBIBACTCS HECKOIBKO WHTEPBAIOB BHYTPU pa3Maxa CIydailHON BEIMYHMHBI, YHCIIO



ATUX UHTEPBAJIOB OMPEAEIACTCS CTATUCTHUECKH, B OOJBIIMHCTBE CIYYaeB 3TO YHCIIO COCTABIIAET
10 uaTEpBAIOB;
- TIpY 3TOM NPOBEPOYHBIMU KPUTEPUSMH MPABUIHHOCTH MOCTPOCHHUSI TUCTOIPAMMBI

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

AKP 2. KoppensiiMoHHbIH aHanu3 BEIOOPKH

Pacuurath pu momoriy mporpammoro npoaykra Exel (Haxxats Ha ki1aBury fy, BEIOpaTh B
NO3HIIUN «CTAaTUCTHKA» (QYHKIUIO «KOpPPET», YKa3aTh KOOPAMHATHI COOTBETCTBYIOIIUX Iap
CIIy4aiflHbIX BEJIMYHWH, MOJYYUTh 3HAUEHUS MAPHBIX KOA()(UIMEHTOB KOPpPESIUU) MOMapHbIe
KO3 PHULIHUEHTHI KOPPEISIUN MEXKIY HE3aBUCMBIMH CITy9aifHBIMU BETMUUHAME — [yjxi+1 U MEXKITY
3aBUCUMBIMU (Yj) U He3aBHCUMBIMH (X;) IEPEMEHHBIMHU -lyjyi; ONPEACIUTh UX 3HAYUMOCTb
IyTEM CPaBHEHUS C TAOJUYHBIMU, KPUTHIECKUMH 3HAUCHUSIMH KO3 PHULIMEHTA KOPPEIALUH.

Huxe npencrapnena tabiuia ¢ KpUTHIECKUMU 3HaUCHSAMU KO3 PUIIUEHTA KOPPEISIIIUY B
3aBHCUMOCTH OT 00beMa BBIOOPKH (N) U ypOBHS 3HAYUMOCTH (at); o0 = 1 — P, rie P — BEPOSTHOCTD
COOBITHS.

Kputnueckue 3Hadenus ko3 duimenra koppensuu

O0beM BBIOOPKH, YpoBeHb 3HAUNMOCTH, 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 It pacdeTa MonapHoro Ko GUIueHTa KOPPEISIHH:

- Iixi+1 = 2(Xi — Xicp) ( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX i+1

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

3HauuMOCTh KO3 (UIIMEHTAa TMAapHOM  KOPPEeSIUH  ONpeneNseTcd CpaBHEHHEM
(I)aKTI/I‘-ICCKOFO 3HAYCHUA KOB(b(bI/IL[I/ICHTa Koppeiiaouu € TAa0JIUYHOM 3HAYEHUEM: €CJIHU
dakTryeckoe 3HaUeHUE OOJIbIlIe TaOJIWYHOTO, TO CYIIECTBYET MEKIY HEU3BECTHBIMU 3HAUMMast
CTATUCTUYCCKAA CBA3b, B IPOTUBHOM CJIy4dacC TaAKOBas CBA3b OTCYTCTBYCT.



AKP 3. Ortceuts He3HaunMble (HaKTOp aHaIM3UpyeMoil BbIOOpkH. OnpenenuTsb
CTAaTUCTUUYECKU 3HAUUMBIE CBSI3M MEX/y 3aBUCHUMBIMHU U HE3aBHCHUMBIMU IIEPEMEHHBIMU U BHJIA
PErpECCUOHHON 3aBUCUMOCTH, a TAK)KE MEKY HE3aBUCUMBIMU IIEPEMEHHBIMH.

B niepByto ouepeib CTpOUTCS KOPPEISILIMOHHAsA MaTpULla — CHMMETPHYHAsi OTHOCUTENIBHO
qUaroHanu (aHaJOrMYyHO TaONWIE CIOPTUBHOTO COPEBHOBATEIBHOTO KOMAHAHOTO WM
JMYHOCTHOI'O YEMIIMOHATa) — 00pa3ell IPUBOAUTCS] HUXKE.

X1 X2 X3 X4 Xs Y1 Y2 Y3 Yy
X1 1 Ix1x2 Ix1x3 I'x1,x4 I'x1,x5 fy1x1 MYax1 lysx1 lyaxi
X2 1 Ixox3 r><2,><4 r><2,><5 I’y1,><2 I’y2,><2 ry3,><2 ry4,><2
X3 1 I'x3x4 I'k3x5 ly1x3 My2.x3 ly3x3 lyax3
X4 1 I'x4,x5 Iy1,xa ly2 xa Y3 xa Iya,xa
X5 1 Fy1x5 My2.x5 Y3xs MYaxs
Y4 1 My1y2 lyLys My1,ya
Y, 1 MY2y3 ly2,y4
Y3 1 fy3ya
Y4 1

3areM 3HaueHUS KO3(PPUIIMETOB MapHBIX KOPPEIALNUNA OTMEUAIOTCS 3HAKOM (), €CJIM 3TOT
KO3 PHUITUEHT KOPPEISAIMN CTATUCTUYECKH 3a4UM, ¥ 3HAKOM (-), €CITU KOA(PPHUIIUESHT KOPPEAIUN
He3HauuM. J[J11 oTcenBaHUsl HE3aBUCUMBIX MEepEeMEHHBIX (X-0B) MPOBOIUTCS (OAUH U3 METO/IOB)
cleayolas mpoieaypa: u3 oluiel KOppensuuoHOW MaTpHIlbl BBIAEISETCS y4acToK ¢ X U B
siYeHKaxX MPOCTABJISICTCS COOTBETCTBEHHO (+) min (-).

X1 Xz X3 X4 X5 Komn-Bo

3HAYUMBIX
KOppesLuii

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

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xy | + - + 1 + 3

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

Takum 006pazom, mocsue AByX UTTepanuii octaauck 3 X-a - X1, X3, 1 Xs.

Jli1g BbIOOpa 3HAUMMBIX 3aBUCUMOCTEH (M0 KO3()PUIMEHTY KOPPEISALUN) MEXIY Y-MU U
X-MH, 4TOOBI MOCTPOUTH PErPECCHOHHBIE YpAaBHEHHs CBS3U, HEOOXOIMMO MpPOAaHaIU3UPOBATH
€I11€ O/IHY YacTh KOPPEJISIIMOHHOW MaTpHIIbL:

Y, Y, Y; Yy 3HaYMMbIC
Koppessiiuu X; ¢
Yi
Xy lyaal+ lyoxal- fysxal+ lyaxal- XY, Y3

X2 Mxixl- Mxixl- Mxaxl- Mxaxl- Xz — HeT
Koppessauuii ¢ Y
X3 Mxixal- Mxixal- Mxaxal- Meaxal/+ X3 Yy
X4 rxl,x4j+ rxl,x4j+ rxl,x4/+ rxl,x4j' XsC Yy, Yy Y3
Xs rxl,xS/' rxl,xS/' rxl,x5/' rxl,><5/+ X5C Yy
3urag. koppen. Yic X | Yie Xy, | YocXy | YzcXy | Yice X,
X4 X4 Xs
Ha ocHoBaHMM 3HaUYUMBIX KOB(I)(I)I/IL[I/ICHTOB KOppCiIaouu MCXKIY Yi " Xi OMpEACIIACTCA, YTO
HEO0OXOIMMO TIOJIYYHTh PErPECCUOHHBIE YPaBHEHUS CISAYIOMNUX BUIOB U C YUETOM OTCEUBAHUS
X-0B:

Y= ag+ ay Xy + aXy;
Y2 =ap+ a4X4;

Y3 =ag+ arXy+ agXy;
Y4 = a9+ azXs+ asXs;

AKP 4. TIpu nomMo1y npuMeHeHus! perpecCHOHHOI0 aHalln3a paccyUTaTh KO3 HUIIMEHTHI
PErpECCHOHHOIO YPaBHEHHUS.



B AKP 3 omnpezneneHbl BHIBI PETPECCHOHBIX 3aBHCUMOCTEH, KOTOpbIE HEOOXOIMMO
MOJIYYUTh JJIs OLICHWBAHHUSA, MPOTHO3a W YIPaBJICHUS TEXHOJOTMYECKMMHM Mpoueccamu. [lns
pacueta KO3(p(UIMEHTOB ypaBHEHUH &g, @j MPUMEHSETCS PACYSTHBIA METOJl HAWMEHBIITNX
kBaaparoB (MHK) c¢ wucnonp3oBaHMeM HCXOIHON BBIOOPKH ciydaiHbIX BenmuunH. MHK
OperoiaraeT MOUCK AKCTPEMAJbHOTO (MUHUMAIBHOTO) 3HAaueHHs (YHKIHMOHATA CYMMBI
pa3HOCTH B KBajipaTe MeXAY (GaKTUYECKUMU M PACUETHBIMU 3a4€HUSAMU (DYHKIIUU OTKIIUKA:

F = 2(Ygaer — ypacq.)2 — min (0). B ypaBHeHHE MOJICTABIISAIOTCS OCTPOUHO (PaKTHUCCKHE
3HAYCHUSA Ygpacr- U Ypacu. B BUAE ypaBHEHHA, noaydeHHoro B AKP 3. Jlns pemieHus ykazaHHOIO
¢dyHKIMOHATa HEOOXOUMO MOJIYYUTh CUCTEMY YPaBHEHHUH B YACTHBIX TPOU3BOIHBIX U KaXK10€ U3
yYpaBHEHUU MPHUPaBHATH K Hym0. Takum oOpa3om, mojyyaTcsi 3HAYEHHUS CBOOOJHOTO YJIeHa
ypaBHEHUS &g M KOA(P(UIIMEHTHI MPU HE3aBUCHMBIX NEPEMEHHBIX @ = ax. st omepaTuBHOTO
pemennss MHK npumensercst nporpamMuoe obecreucuue Exel (fx — nunetiin). B moamporpamme
«JIMHENH» YKa3bIBAIOTCS KOOPAMHATHI Yi U X, 3aTeM Habuparotcs nosuuuu « MICTUHA» u 3atem
Shift+Ctrl+Enter. B npeasapuTebHO BbIACICHHOE TT0JIE TPOTPAMMHO TOMEIIAOTCS PE3YIbTAThI
pacueta — KOdpPUITUEHTHI ay, &j = dxj (IepBasi CTPOKa - COOTBETCTBEHHO YHUTATh CIIpaBa HAJICBO),
KOA(DPUIUEHT AeTCpMHUHAIIIN R? (3-s cTpoka, 1-it crombern) U K03)HUIUEHT MHOKECTBEHHBIM
xoppemsimmn R = (R)®, xpurepuit ®umepa F (4-as crpoka, 1-piii cronGer). Kpome Toro,
OIPEICTSIFOT 3HAYUMOCTh KOA(PPHUIIMEHTOB TpH (hakTopax (Xj) — pacuUTHIBACTCS KPHUTEPHUS
Creionenra t = a/Sy rme aj — xkoadduuueHt npu i-oMm ¢axkTope - Xj, Sxi — CTaHAapPTHOE
(cpenHekBaapaTHieckoe) OTKIOHeHHe Xj. Paccumrannbie 3Hauenus R, F, t cpaBuuBaror ¢
COOTBETCTBYIOIIUMHU TAOJMYHBIMHA (KPUTHYCCKHUMK) 3HAYCHUSAMH. B ciydae, ecinm pacdyeTHbBIC
3HaYeHUs1 OOJbIlle TAaOIMYHBIX, TO JEJAeTCs BBIBOJ O CTATUCTHUYECKON OJIM30CTH K JMHEHHOMN
3aBUCHUMOCTH, aJICKBATHOCTH YPaBHEHMSI peabHBIM JIAHHBIM MCXOTHOW BBIOOPKE M 3HAUMMOCTH
K03 (UIIMEHTOB perpeccuu cooTBeTcTBeHHO. s ycnmoBuil Hactosmmx AKP cnpaBemimmuBo —
o0beM BBIOOpKH N=59, kommvecTBO (akTopoB - Xij = 1-5. Torma TabmuuHbIe (KPUTHYECKHUE)
3HAUEHMs OIPEACISIOTCS CAEAYIOINM 00pa3oM. Riasn = Ryp. — CM. CTaTHCTUYECKYIO TAaONUILY B
AKP Ne 2 — mpu n = 59 u ypoBHe 3HauuMoctd o = 0,2 - Ryasn. = Rip. = 0,21; Fragn. = Fip. — B
CTAaTHCTUYECKON Tabmuue Frue, Ompenensercs B siueiike Ha MEpeceYyeHUH MepBOM KOJOHKHU
(cronbua) 3HaueHU oObeMa BBHIOOPKM U IMEPBOW TOPU3OHTAIN (CTPOUKH) 3HAUYEHUN CTEIEHH
cBOOO/IBI (CTENEHb CBOOOIBI OIpEeIIeTCs pa3HULIeH MeX Ty 00beMOM BBIOOPKU M KOJIMYECTBOM
bakTopoB X, cTerneHb cBO0O bl paBHa B HaiieM citydae 59 — (1-5) =58 — 54) - Fru6n. = 1,49;  traen
= tp. B COOTBETCTBEHHON CTaTUCTUYECKOM Tabiulle ompenessercd B sSdYelike Ha NepeceyeHuH
nepBoi KOJOHKM (cToyiOIa) 3HaueHUd oObeMa BBIOOPKM M MEpPBON TOPU3OHTAIM (CTPOUKH)
3HAYEHUH p - BepoATHOCTH obecniedenus, npuHuMaeM o = 0,90, BEIOUpaeM tragy = tep. = 1,67.

AKP 5. IIpoBecTr KOPpEKTUPOBKY TOYHOCTH YPaBHEHHUsI PETPECCUH B TEUEHUH BPEMEHH.

CornacHo TpeboBanusiMm OCT 14-34-90 «ATTecranus METAIONPOAYKIIUU  TIO
KOPPEJSIIMOHHON CBSI3W MEXAYy NapaMeTrpamu» BO3MOXXHO HCIOJIb30BaHUE PETPECCHOHHBIX
3aBUCHUMOCTEH TMapaMeTpoB KadyecTBa (BPEMEHHOE COMPOTUBIICHHS Pa3pbIBY, OTHOCHUTEIHHOE
Cy)KeHHEe M T.N.) OT (PaKTOpPOB (XMMHUYECKUM COCTaB CTalM, TEXHOJOTHYECKHE TMapameTphl
mpolecca) sl IPOTHO3UPOBAHUS CBOMCTB 0€3 OCYIIECTBICHUS pa3pyIAOIIUX UCTIBITaHUN. J{7s
IIPOBEPKU TOYHOCTH MOJIEH IIPU 3TOM HaOMPaeTCsi KOHTPOJIbHBIA MACCHB TaHHBIX, COCTOSAIIUX U3
pe3yNbTAaTOB pa3pyLIAIONINX UCTIBITAHUIN OJJHOU JeCSITON TUIaBOK/MapTHil Takoi npoaykuuu. [1pu
Habope He MeHee 50 TUIABOK WM OJMH pa3 B KBapTajl MPOBOJUTCSA MPOBEpPKAa TOYHOCTH
IPUMEHSIEMON MaTeMaTHYeCKOl perpeccun. MeToauka MpoBEPKH 3aKIHYAETCSA B CIEAYIOLIEM.
Habupaercs maccuB pasHocTedl Mexay (akTHUYECKUMHU IaHHBIMH KOHTPOJIBHOW BBIOOPKH U
pacueTHBIMM 3HAYEHUSAMU IO PErPECCMOHHOMY YPAaBHEHHIO (Ygaxr. — Ypacu.), PACUMTBHIBACTCS
CpelHee 3HAa4YeHHE HSTHUX OTKJIOHEHMH M CpPaBHUBAETCS CO CTATUCTHYECKUM KPHUTEPUEM
(cTaHJApTHBIM OTKJIOHEHHMEM IapaMeTpa KauecTBa - Syi). Ecmm cpenHee OTKIOHEHHE MeHee
CTaTHUCTUYECKOTO MapaMeTpa, TO YpaBHEHHE NMPU3HAETCS aJ€KBATHBIM PEaJbHBIM YCIOBUSM. B
MPOTUBHOM Clly4ae MPOBOJUTCS KOPPEKTHUPOBKA YPABHEHMsI NMYTEM H3MEHEHHUS 3HAUYECHHS €ro
cBOOOIHOTrO WiIeHa: do1 = Ao -/+ Z(Ygarr. — Ypaca.)/N, 1€ N — 00bEM KOHTPOIBHOH BEIOOPKH, 3HAK -/+
MOKA3bIBET, UTO, €CIIM CPEAHEE OTKIOHEHUs AYj UMEET 3HaK +/- , TO KOPPEKTUPOBKA 3HAUCHUS 8y
OyZIeT COOTBETCTBEHHO -/+AY;.



AKP 6. TTocTpouTh MaTpHIly HOJIHOrO (paKTOPHOTO SKCIepUMeHTa Tura 2" —22n 2,

B ocHOBaHMM CTENEHHOW 3aBHCUMOCTH TMPEJICTABICHO KOJIUYECTBO YpPOBHEH
BapbupoBaHus (akropoB. Mmeercs 1Ba BapraHTa ypoBHEW: 2 - MUHUMAaJIbHOE U MAaKCUMAIIbHOE
3HaYeHUs ¥ 3 — MUHUMaJIbHOE, MaKCUMalbHOE U cpefHee 3HaueHus (akTopoB. B mokasarene
CTETIEHHOW 3aBUCHUMOCTH MPEACTaBICHO KoiuyecTBO (hakropoB. Ilpu cocTaBieHHMH MaTpHUIIBI
IUTAHUPOBAHMS JKCIEpPUMEHTa HEOOXOAMMO YYUTHIBATH YETHIPE CBOWCTBA CYIECTBOBAHUS
ypoBHEH  (aKTOPOB: CHMMETPHUYHOCTh, OPTOTOHAIBHOCTh, POTATA0EIBHOCTH, YCIOBHE
HOPMHUPOBKH.

Omnpenenutb K03 (OUIMEHTHI ypaBHEHHS 10 U3BECTHOMY alITOPUTMY: &; = (2x;Y;)/N, &g
= Zyi/ n.

AKP 7. IloctpouTh BCe BO3MOMKHBIC BapUaHThl MAaTPULBI JPOOHOTO SKCIEPUMEHTA
tuna 2°1, 2%, Omnpenenuts K03()HUIMEHTHI YPaBHEHHUS 10 H3BECTHOMY aaroputmy: aj = (Zx;Y;)/n,
dp = Zyi/ n.

AKP 8. Pacumrath k03pdunueHT KOHKOpAamuu (KodDQHUIIMEHT coryiacus) IpH
OKCIEPTHON OLIEHKE BIMAHUSA (PAKTOPOB Ha (YHKIMIO OTKJIMKA (IapamMeTrp ONTHUMH3AlMU) TI0
cnenyromei 3aBucumoctu: W = 128/[m2(n3-n)], rae S — cymma KBaapaToB OTKJIOHEHUH OT
CpEIHEro 3Ha4eHMsI OLIEHKU IKCIEPTOB, M — YUCIIO 3KCIEPTOB, N — YUCIIO (PaKTOPOB.

AKP 9. Haiitu »skcTpeManbHOE 3HAUY€HHE I[apamMeTpa ONTHUMH3aluu B 001acTu
onpeneneHusi GYHKIUU JBYX M MHOTO(AKTOPHBIX YpaBHEHHH (METOJ KPYTOTO BOCXOXICHUS
bokca-Yuicona) ¢ mnpuMeHEHHEM UTTEPAllMOHHOTO IMOIIArOBOr0 METOAa B HAIMpPaBICHUU
IpaJueHTa.

Memoouueckue pexomeHOayuu 01 NOO20MOBKU K CeMUHApPY -  NPAKMUYeCKUM
3auaAmusAM

CemuHap - BUJ TPYNIOBBIX 3aHATHHA [0 KakoW-1uM00 HayyHOW, ydyeOHOM M Ipyroii
npo0iieMaTuKe, aKTUBHOE OOCYKIEHUE YYaCTHUKAMU 3apaHee IOATOTOBJIEHHBIX COOOILEHUH,
nokmagoB U T.1. C TeMaTUKOW CEMHHApOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM
MOJr0-TOBKM K CEMHHApy CIEeNYIOIINi: BEIOpaB TeMy, CTYIEHT COCTABIISIET CBOW IUIaH-TpaduK
HOJ-TOTOBKU K ceMHuHapy. /s npuoOpeTeHus HMPOKOro BUICHHs IPOOIeMbl CTYICHT CTapaeTcs
OCMBICIIUTB €€ B 00111eM 00beMe; TTO3HAKOMUTHCS C TEMOH 110 6a30BOMY Y4EOHOMY TTOCOOHIO MITH
JpYroli OCHOBHOM PEKOMEHAYEMOW JINTEPATYPE; BBIABUTH OCHOBHBIE HIEH, PACKPBIBAIOIINE
JaHHY!0 TMpoOJeMy; CBEpUTh HX OINpEAENeHUs CO CHPaBOYHMKAMH, OSHIMKIONEAUEH;
HOJ-TOTOBUThH IJIAaH-KOHCIIEKT PACKPHITHS JaHHOW IMpOOJEeMbl; BBIIBUTH HESACHBIE BOIPOCHI U
10/10-0OpaTh TOMOJHUTENBHYIO JINTEPATYpPY U1 UX OCBEIIEHHUS; COCTAaBUTh TE3UCHI BHICTYIICHUS
Ha OTIEJIBHBIX JIMCTAX JJIS MOCIEAYIOLUIEr0 BHECEHHS JONOJHEHUN U MOATOTOBUTH JOKJIAJ WIN
pe-pepar s coOOlIEHHS Ha CEMHHape; IMpPOAHAIU3UPOBAaTh COOpAaHHBIM MaTepuan i
JIOTIOJTHU-TEIbHOM MH(OpMaLIMK [0 TEMaM CEMHHAPa; TOTOBSACH K BBICTYIIJICHUIO HA CEMUHApE, 10
BO3MOXXHOCTH TIPOKOHCYJIbTUPOBATbCS C INPENoAaBaTeieM; OTHOCHTbCA K COOpaHHOMY
MaTepHuaiy, Kak K MCTOUHUKY OyTyLIUX UCCIIeI0BaHUM.

CeMuHapcKue 3aHATUS PACIIUPSIIOT M 3aKPEIUIIOT 3HAHUS, 3aJ0KEHHbIE B TEOpUHU
npeamera. Ha HHMX BBIHOCATCS BOIPOCH, OCOOEHHO HEOOXOIMMBbIE JUIsl TPAKTUKU, WIN
poO-IEMHBIE BOIPOCHI, KOTOPbIE BO3MOXKHO PEIIUTh TOJIBKO B MPOIECCE COTPYAHHYECTBA.
Cpenu 00si3aTeNbHBIX TPeOOBAaHUHM K CEMHHApY - MPEIBAPUTEIBHOE O3HAKOMIIEHHE C TEMOWH,
BOIPOCaMHU U JIUTEPATypOil MO TaHHOW TeMe.

CoBpeMeHHas IpakTHKa MpeylaracT MIMPOKUI KPyT TUIIOB CEMUHAPCKUX 3aHATHH. Cpenn
HUX 0c000€ MECTO 3aHMMAaeT CEeMUHAap-IUCKYCCHS, T/Ie B JMAJIOre XOPOLIO YCBAaMBaETCsl HOBAs
uHOpMalKs, BUAHBI YOXKIEHUS CTYACHTA; 00CYkKIAIOTCS MPOTUBOPEUHS (SIBHBIE U CKPBITHIE) U
HEJOCTaTKHU; Al OOCYXKIEHHsI OepyTcsi KOHKPETHbIE aKTyallbHbIE€ BOIPOCHI, C KOTOPBIMHU CTY-
JEHTHl TPEABAPUTENBHO O3HAKOMJIEHBI. Takke B CEMUHAp BKIIOYAKOTCS BOIPOCH JJIA
MH-TEJUIEKTYalIbHOW pPa3MHUHKM (MHOTJA 3TO TUCKYCCHOHHAs CTaThs, MO KOTOPOW CTaBATCA
po0-JIeMHBIE BOIMPOCHI); AUCKYCCHS MOKET pa3BepThIBATHCSA 3a0YHO KaK KPYroBOM CEeMHUHap.
Jlanee moABOASATCS WTOTH JIHUCKYCCHH, 3aCIYHIMBAIOTCS U 3aAIIMIIAIOTCS MPOEKTHBIE 3a/1aHUA.
[Tocne 3Toro mpoxoaAuT "MO3roBoi MITypM" MO HepelmeHHbIM MpolieMaM AUCKYCCHH, a TaKKe
BBISIB-JIAIOTCSI IPUKIIAJHBIE ACMEKThl, KOTOpPhIE MOXKHO PEKOMEHJOBaTh JJIsi BKJIIOYEHUS B



KypCOBBIE U TUILIOMHBbIE pabOTHl WM B anmpobauuio Ha npakThke. Ha ceccum mpernonaBaTenb
000011aeT pe3yabTaThl MPOACIAHHON CTYIEHTOM PaOOTHI.

CeMUHapbI-IUCKYCCUU TIPOBOJATCS C LEJIbIO BBISABICHUS MHEHHUS CTYJIEHTOB IIO
aKTyaJIbHBIM BOIIPOCAM HU3Y4aeMOro IpeaMeTa.

CemuHap-ucciie[oBaHuEe MpPEAIoJaraeT MpeABAPUTEIbHYI0 paboTy - HalucaHHe
pedepara, 10KIaa MO UTOTaM ONBITHOW pabOTHI. YyacTue B HEM - 3TO, MPEXkKIE BCEro, JUAIIOT
CTYAICHTA C IpernojaBaTesieM. Pe3ynbraTel 00CYyKIal0TCd Ha CEMUHApPE C HATJIATHBIM MMOKA30M
HCCJIEIOBATENILCKOTO MaTepuaia (CXeMbl, TaONuLbl, rpapuKd, JUATHOCTHYECKHUE METOJIUKH).
Yactuuno MaTepuan MoxeT ObITh BkItoueH B BKP. IIpu moaroroBke k ceMUHAPY-UCCIIETOBAHHIO
CTYJIEHT M3y4daeT pe3yJbTaThl TEOPETUUYECKUX HCCIEAOBaHHM, cocTaBisier O6ubnuorpaduo mo
TeMe, yUYUTCS MUCcaTh 0030phI MO0 TEXHUYECKOH 3a1aue-nipobiaeme.

[IpoGneMHbIiI ceMHHAap TOTOBHUTCS IMpenojaBaTesieM JOCTaTOYHO OCHOBATENBHO:
noa0MUparoTCs MpPOoOJIEMHBIE U KOHTPOJIBHO-IIPOBEPOUHBIE BOMPOCHL. Takoil ceMHHAp BO3MOXKEH
TOJIBKO MOCJIE MPOXOXKACHUS TeMbl. K HeMy CTyIeHTbI TOTOBATCS MO JIMTEPATyPHBIM UCTOYHUKAM:
MoOHOTpaduu, CIpaBOYHUKH, CIOBAPH, )KypHabl. K npobieMHOMY ceMUHapy IpOCMAaTpHUBAETCs
JUTepaTypa B paMKaXx pa3lIMYHBIX UCCIEIOBATENbCKUX MIKOM (Hampumep "TpaauliuoHHbIE U He-
TpPaIUIIMOHHBIC TIOJIXOBI K Tpodieme").

HaubGonpmryto 3¢ ¢dekTuBHOCT, TPUHOCAT CEMHUHAphl, NPOBOAUMBIE B (opme
KOJUIEKTUBHOM I103HABATEIbHOW JAESITEIBbHOCTH, HMMEIOIIEH OIpeaeieHHble OCOOEHHOCTH, a
UMEHHO:

- pasleneHue CTYJEHTOB Ha IpPYyNIbl IO HX JKeJaHHIO (C 00s3aTENIbHBIM Y4acTHEM
CTYJEHTA C YCTONYHMBBIM HHTEPECOM K TAaHHOMY MIPEIMETY);

- IOCTAaHOBKa O0IKX LIeJIeH U 3a/1a4 JIIsl TPYIIIIBL;

- paboTa B MOCIeI0BaTeIbHOCTH - MHANBUAYaIbHAS, TapHAas (Yallle BCEro MepeKpecTHHIH
orpoc), paboTa B TPyIIIe, KOJUICKTHBHAS,

- 00s13aTeNIbHOE MPEBAPUTEIHLHOE OTPAHUUYEHHUE 110 BPEMEHH KaXKJI0T0 dTamna 3aHsATHil;

- OKCIIEPTHBIN aHAJM3 C PACYeTOM KOA(PPHUIIEHTA KOHKOPIAIHH;

- OIIEHKA pabOTHI IPYIIIBI IIPENoIaBaTeNeM;

- IPOBE/IEHUE CAaMOOIICHKHU.

IIpumepnviii nepeuenv mem peghpepanos 6 sude unousUOYaIbHbIX domawinux 3aoayq (MJ13)

M]3 Ne 1. TloHsTrs U3 MaTeMaTHUYECKON CTaTUCTUKU

1. OcHOBHbIE TOHSATUS M3 TEOPUM BEPOSATHOCTH M MAaTEMaTHYECKOW CTAaTUCTUKU
(reHepalibHasi COBOKYITHOCTh, BHIOOPKA CITydaifHbIX BEJTMUMH, XapaKTePUCTUKH BHIOOPKH).

2. IlonsTHe 0 BUJAX MIAHUPOBAHUS MATEMATUYECKOTO M (PU3UUYECKOrO SKCIIEPUMEHTOB,
HNPUHIUIAX T€OMETPUYECKOro U (pru3nyeckoro nojooust 0ObEeKTOB yIpaBIeHUs.

3. Texymuit KOHTPOJIb MPOTYKIIMH.

4. TlpuHUMIIBEI BBIOOpPAa KOHTPOJIMPYEMBIX MapaMeTpoOB W HUX YPOBHS B CTaHAApPTaxX Ha
METAJITyPrUYECKYI0 IPOAYKIIHUIO.

5. Cratuctudeckoe 0OOCHOBaHHE 00BbeMa BBHIOOPKHM IPH KOHTpPOJI€ y MOCTaBIIMKA U
norpeourens.

6. KoHTpobHbIE KapThI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTHUYECKUM 00BEKTOM C aJJaTUBHBIM OJIOKOM

8. Teopernueckuii MoaX0A, MaTEMaTHUYECKOE CUMYJIMPOBAHUE YCIOBUN 3KCIEPHUMEHTA,
bu3n-4ecKuil S3KCIepUMEHT.

9. Ycnous noaodus pusnueckoro 00beKTa U MaTepHaIbHON KOIUH.

10. BeiOop Haubonee 3¢ PpexkTUBHON CXEMbI IKCIIEPUMEHTA.

11. CocraBnenue IulaHa NPOBENEHHS SKCIIEPHUMEHTOB pa3HBIX YpPOBHEH (OMBITHBIH,
1ab0paTOpPHBIi, MTOJIyITPOMBIIIUICHHBIH, IIPOMBILUICHHBIH, MU3TOTOBJICHUE
OTIBITHO-TIPOMBIIIUIEHHOHN MTAPTHUH).

N3 Ne 2. TInanupyemblid SKCIIEPUMEHT

1. Bunel mapamMeTpoB ONTUMHU3ALUK OOOOIIEHHBIN MapaMeTp ONTUMHU3ALMUH, (DYHKIHS
JKEJIaTeTbHOCTH.




2. BeiOop THIa MaTeMaTHYECKONW MOJTMHOMHUAIBLHON MITH MHOM MOJIEIIH.

3. [IpaBuiia mOCTpOEHUS MJIAHOB — IPOOHBIX PETLTUK.

4. Pucku mipu UCTIOJIb30BAaHUU TIAHOB C JPOOHBIMU PEIUTMKAMH — BIIMSIHHE HA TOYHOCTH
MPOTHO3UPOBAHUS QYHKIIMH OTKJIMKA.

5. Tunsl IIaHOB PKCIIEPUMEHTA — JABY- M Tpex (akropuble miansl Tuma N = m" (N —
HEO0OXOJMMOE KOJIMYECTBO OIBITOB, M — KOJMWYECTBO YPOBHEH BapbUPOBAHMS CIIy4alHBIX
¢dak-TopoB, N — KOIMUECTBO (PAKTOPOB).

6. Koadpdunuent konkopmanuu (kKodH@HUIMEHT corjacusi) HpH SKCIEPTHOM OIEHKE
BIUSHUS (AKTOPOB HA (PYHKIIHUIO OTKIMKA (TTApaMETp OMTHUMH3AIIHH).

7. OCHOBHBIE CBOMCTBAa MATPHUIIBl MaTeMAaTUYECKU IUIAHUPYEMOIO HKCIEPUMEHTa
(OpPTOrOHATBHOCTH, POTOTAOEIBHOCTh, CHMMETPHYHOCTH, HOPMHPOBKA OSKCIIEPUMEHTAIHHON
MaTPHIIBI).

8. Meronuka pacdera KOIPQPUIMEHTOB SMIHUPUYECCKOTO YPaBHEHHSI IO JIaHHBIM
MIPOBEJICHHOTO [JIAHUPYEMOT'0 IKCIIEPUMEHTA.

9. Cea3b ¢ dekra hakTopa ¢ KodphUIIUEHTAMI YPABHCHHUS.

10. Kputepun onTUMalbHOCTH IIJIAHOB SKCIIEPUMEHTA.

11. BBeageHue B pemieHHEe IO MOHUCKY ONTUMAIBHOTO SKCTPEMATbHOTO 3HAYCHUS
napaMerpa ONTHUMM3AIMK B oO0JacTu ompeaeneHus (QYHKIUU ABYX U MHOTO(PAKTOPHBIX
ypaBHEHUH (METOJ1 KpyTOro BocxoxaeHus: bokca-Yuicona u ap.).



IMPUJIO)KEHUE 2
7. OneHOYHBIE CPeICTBA /ISl IPOBe/IeHUsI IPOMEKYTOYHOM aTTecTAlMU

[IpomexxyTounast —arrectalsi UMEET UEIbI0 ONPENETUTh CTENEHb  JOCTHXKCHHS
3arJIaHUPOBAHHBIX PE3YAbTATOB 00YUEHUS 110 TUCIUIUIMHE (MOJIYII0) 32 CEMECTP U IPOBOAUTCS B
dbopMme 3K3aMeHa.

JIaHHBIN pa3Aen COCTOUT UX JIBYX 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 oﬁyqem/m H OLICHOYHBLIC CPEACTBA 1JIsl IIPOBEACHUS HpOMe)l(yTO‘lHOﬁ arrecranmm:

CTpyKTypHBIii
PYELYP [Tnanupymble pe3yabTaThl
3JIEMEHT OneHoyHbIe CpeacTBa
oOy4eHus
KOMIIETEHIINH
OIIK-2 — cnocoOHOCTBIO UCIIOIBL30BATh B IPO(GECCHOHATBHON JASSITEILHOCTH 3HAHUS O MOAX0/1aX U METOJIaX IMOYICHUS PE3yIbTaTOB B TEOPETUIECCKUX U

OKCIICPUMCHTAJIBHBIX UCCIICAOBAHUAX

- OCHOBHBIE OIPEICITICHIS
TUTAHUPOBAHHMSI
IKCIIePU-MCHTA;

- KIaccu(pUKAIIIO
croco-00B BpIOOpA IIaHa
IKCIE-PUMEHTA,
TEOPETUICCKUE OCHOBBI
pacdeta K03 (HHU-IIUEHTOB

Ilepeyenb TeopeTH4ecKnX BONMPOCOB K 3k3ameny (U3 Ne 1)

1. CBeneHus U3 TeOpUHU BEPOSTHOCTU U MATEMATUYECKOM CTATUCTUKU (TeHEepaibHasi COBOKYITHOCTh, BBIOOpKaA
CIIy4aiiHbIX BETUYMH, XapaKTEPUCTUKH BBIOOPKH).

2. Bujpl miiaHUPOBAaHUS MAaTEMAaTHYECKOTO U (PH3UUECKOTO HKCIEPUMEHTOB, IPHHILIUIIBI TEOMETPUYECKO-TO U
¢busnyeckoro nogo0us 00BHEKTOB YIIPABICHUS.

3. [lopsiiok npoBeAEHUS TEKYIIEr0 KOHTPOJIS POTYKIUH.

4. IpuHIMIBl BIOOpAa KOHTPOJIUPYEMBIX MAPAMETPOB M UX YPOBHS B CTaHIApTax HA METALTyPTHUYECKYIO
MPOIYKIIHIO.

3HaTh SMITMPHYCCKUX YPABHEHHH | 5. CTaTHCTHUECKOE 000CHOBaHHE 00BeMa BIOOPKHU IPU KOHTPOJIE Y IIOCTABIIMKA U HOTPEOHTEI.
perpeccun, 6. MeTo/1pl TOCTPOECHUSI KOHTPOJIbHBIX KapT.
- OCHOBBI COCTABJICHUA 7. O01IyI0 CXeMy YIpaBJICHUS TEXHOJIOTHUECKUM O00BEKTOM C aJalTHBHBIM OJIOKOM.
MaTpHl II0JIHOTO U 8. Teopermueckuil MOAXO0J, MaTeMaTHYECKOE CHMYJIMPOBAHHE YCIOBUN 3SKCIEpUMEHTa, (U3NYECKUN
PO0-HOTO (haKTOPHOTO JKCIIEPUMEHT.
9KCIIEe-PUMCHTA; 9. YcnoBus nonodust pusmueckoro o0beKTa 1 MaTepruabHON KOMHH.
- METOMKY pacdeTa 10. Metozs! BeIOOpa Hanbosee 3(hpeKTUBHOM cXeMbl SKCIIEPUMEHTA.
Kod-¢¢uinenta 11. YcnoBus cocraBieHus IUIaHa MPOBEACHUS SKCIIEPUMEHTOB PAa3HBIX YPOBHEH (OIBITHBIHN, 1a00paTOPHBIH,
KOHKOpJ1a-IInu MOJYIPOMBIIIIEHHBIH, TPOMBIIIICHHBIH, H3TOTOBJIEHHE ONBITHO-IIPOMBIIUIEHHON HapTHH).
- 3¢ pexTuBHO npuMe-HATh | [I[puMepHbIe MpaKkTHUYeCKHUe 3aKaHust 1Jisi Jk3ameHa (AKP Ne 1-4, 6-7)
METOJBI TUIAHWPO-BAHUA | 1. HaxoauTh SKCTpEMalbHOE 3HAUYEHUE IapameTrpa ONTHMU3ALUU B OOJIACTH ompeneneHus (QyHKIUH C
9KCIIEPUMCHTA, IIPUMEHEHUEM UTTEPALMOHHOIO MOIIArOBOr0 METOA B HAIIPABJICHUU I'PAJUEHTA.
- HCITOJIB30BATh METOMIU-KY | 2. CTpOUTh BapHaHTHl MaTPHUIIBI APOOHOTO HKCIEPUMEHTa THUIIA 231 252 onpeaensiTh Kod(hUIUEHTHI
Ymers MaTeMaTH4CCKOTO ypaBHEHUS 110 U3BECTHOMY aroputMy: a;i = (Exyi)/n, ap = Zyi/n.
IJIaHUpOBaHUA 3. CTpouTh MaTpHIly HOTHOTO (paKTOPHOrO dKcrepuMenTa Tumna 2" —2%u 2% onpeAensaTh Kodh UIueHTHI

JKCIIEPU-MEHTA;
- COCTaBJISATh MAaTpULLy

MOJIHOTO U IPOOHOTO

ypaBHEHUS 10 U3BECTHOMY alroput™my: & = (XxX;yi)/n, ap = Zyi/n.
4. IIpoBONTH KOPPEKTUPOBKY TOYHOCTH YPaBHEHUS PETPECCHU B TCUEHHH BPEMEHH TI0  MAacCHBY pa3HOCTEH
MEKAY (aKTHYECKUMH JAHHBIMH KOHTPOJIBHOW BBIOOPKH M PACUYCTHBIMU 3HAYCHHUSIMH 110 PErpeCCHOHHOMY




CtpyKTypHBII

[Inanupymsble pe3ysbTaThl

3JIEMEHT OueHouHbIE CpecTBa
oOy4eHus
KOMIIETEHLINU
(bakTopHOrO yPaBHEHUIO (Ygaxr. — Ypacu.). ECIM CpellHEE OTKIOHEHHE MEHEE CTATUCTUYECKOro IMapaMeTpa - CTaHJapTHOIO
JKCIIEPU-MEHTA; OTKJIOHEHHS S, TO ypaBHEHHE NMPU3HAETCS a/IeKBATHBIM. B MPOTHBHOM Cilyyae MPOBOAUTCS KOPPEKTUPOBKA
- IPUMEHSTH B paboTe YpPaBHEHHS ITyTeM M3MEHCHUS 3HAYEHHS €ro CBOOOJHOTO WieHa: 8o1 = g ~/+ X(Ygaxr. — Ypacu.)/N, TAC N — 00beM
JKCIEPTHYIO OLEHKY KOHTPOJILHOM BBIOOPKH, 3HAK -/+ TMOKa3bIBET, YTO, €CIM CpeJHEee OTKIOHEHUs AY; mMeeT 3HaK +/-, TO
3Ha-YUMOCTH (aKTOPOB, KOPPEKTUPOBKA 3HAYCHHUS g OYZET COOTBETCTBEHHO -/+AY;.
OI-PENEISIIOIINX 5. PaccuuthiBaTh KO3()(UIMEHTH PETPECCHOHHOTO ypaBHEHHs (IO  BBIOOPKE, MPEIOKEHHOU
(GYHKIUIO OTKIIMKA mpernojaBaTesieM) Mocle MPOBEIEHUSI KOPPEISIUOHHOTO aHaln3a, OTCEMBAaHUs HE3HAUYMMBIX (PAKTOPOB U
OINPEJIETICHUS CBA3U 3aBUCUMBIX U HE3aBUCUMBIX IIEPEMEHHBIX.

- IPaKTUYECKUMHU 3anaHue Ha penleHHe 32134 U3 NPogecHOHAILHOI 00J1acTH, KoMIuIekcHble 3aganus (AKP Ne 1-4, 6-7)
HaBbI-KaMH I10 1. Metogamu pacueTta K03(DUIIMEHTOB PErpecCHOHHOr0 ypaBHeHus ¢ npumeHenneM MHK u onpenenenunem
NPUMCHCHHIO MCTOAA MapaMeTPOB KAa4yeCTBA IIOJYYEHHOTO YPAaBHEHHUs IO TMOKa3aTessiM Rz, R, F, t, Socr (COOTBETCTBEHHO
IJIaHUpOBaHUA kodpduimeHTa AeTepMUHAIMK, KOIPQPUIMEHTa MHOXECTBEHOW Koppensuuu, Kputepus Puiiepa,
9KCNCPUMECHTA; kod(purmenta CThrOZIeHTa, OCTATOYHOTO CTAHIAPTHOTO OTKJIIOHEHUS).
- METOJaMU (PU3UIECKOro |2, IIpaBunaMu [0Ka3aTeNbCTBA aJCKBATHOCTH YPAaBHEHHsS pPEAIBHOMY IIPOLIECCY IIYTEM CpPaBHEHUS

Buazetsb H T€OMCTPUIECKOro BBIIIIEYKA3aHHBIX B M. | mapamMeTpoB ¢ MX TaOJIMYHBIMU 3HAUYEHUSMHU B 3aBUCUMOCTH OT 00beMa BBIOOPKH,
10-7100M15; 3HAYMMOCTH I10Ka3aTeNe.
- PO eCCHOHANBHBIM 3. HaBpikamu nccrie1oBaHus U TOCTPOCHUS (PU3HUYECKUX MOJENIEH MPOILIECCOB C yUETOM IMPUHIIMIIOB MOJ00uS.

SI3bIKOM IIPEIMETHOU
00J1acTH 3HAHUS

4. KOMITJIEKCHBIM MOJXOA0M K DEUICHHIO 337ay IUIAHWPOBAHUS HSKCHEPUMEHTa C BBIOOPOYHBIM W/WIIH
CyMMapHbIM HCITOJIb30BAHHEM BBIIIEIPEACTABICHHBIX IPUEMOB, IMPAKTHK, TEXHOJOTUH JUIsl IOJIYyYEHUS
3¢ (HEKTUBHOTO KOHEYHOTO pe3yJbTaTa.

5. Ilpuemamu KpyTOro BOCXOKJIEHUS MPH MOMCKE IKCTPEMATIbHBIX 3HAU€HUN (PYHKIIMM OTKIIMKA, TapameTpa
ONTUMU3ALINH.

[1K-2 - cnocoOHOCTBIO OCYIIECTBIIATH COOp MaHHBIX, W3ydaTh, AHAIM3HPOBATH W 00O0OIIATh HAYYHO-TEXHHUYECKYIO HH(OpMAIUIO TIO0 TEeMaTHKe

HUCCICI0BaHUsI, pa3pa60TI<e M HCIIOJIb30BAHUIO TEXHUYCCKOMU JOKYMCEHTAIIMU, OCHOBHBIM HOPMATUBHBIM AJOKYMCHTaM IIO BOIIpOCamM HHT@J’IJ’IGKTy&J’IBHOﬁ

COOCTBEHHOCTH, TOJTOTOBKE TOKYMEHTOB K ITaTEHTOBAHUIO, 0(OPMIICHHUIO HOY-Xay

3HaTh

- METOABbI HJ'IaHI/IpOBaHI/ISI
AKCIEPUMEHTOB Pa3HOTO
YPOBHS;

- CII0COOBI COCTaBIICHUS

Ilepeuenb TeopeTHYecKUX BONMPOCOB K Ik3ameny U3 Ne 2)

1. IlpaBuia mocTpoeHUs MIIAHOB — APOOHBIX PETLIHK.
2. PUCKM TIpH MCTOJIB30BaHUH IIJIAHOB C JPOOHBIMU PEIUIMKaMHU — BIIMSIHAE Ha TOYHOCTH MTPOTHO3UPOBAHHS




CtpyKTypHBII

[Inanupymsble pe3ysbTaThl

JJIEMEHT OueHouHbIE CpecTBa
oOy4eHus
KOMIIETEeHIIUH
IUIAHOB MAaTEMATUYECKO-TO | QYHKIUU OTKJIUKA.
HKCHEPUMEHTA; 3. Tumbl IIaHOB SKCIIEPMMEHTA — JIBY- U TpeX (akropuble miansl THoa N =m" (N — Heo6X0MMOe KOIMYECTBO
- IPOLIE1yphI ITOUCKA OIBITOB, M — KOJUYECTBO YPOBHEH BapbUPOBAHUS CIy4allHBIX (AKTOPOB, N — KOJINYECTBO (DaKTOPOB).
OII-TUMANIBHBIX pemeHnit | 4. Meronbsl pacuera koddduimeHTa KOHKopAamuu (KodpQUIIMEHTa COTJacHs) MPU KCIEPTHOW OICHKE
BIUSHUS (AKTOPOB HA PYHKIIMIO OTKIIUKA (TTapaMeTp ONTHUMH3AIIHH).
5. OCHOBHBIE CBOWMCTBa MAaTpPHIBI MaTEMAaTHYECKH IUIAHKPYEMOTO SKCIIEPHUMEHTa (OpTOTOHAIBHOCTD,
POTOTA0ENBbHOCTh, CHMMETPHUYHOCTh, HOPMUPOBKA 3KCIIEPUMEHTAILHOW MaTPULIbI).
6. Meroauky pacdera KOID(UIMEHTOB SMIOUPUYECKOTO YpaBHEHHsS MO0 JAaHHBIM IPOBEIECHHOTO
IUTAHUPYEMOTI'0 3KCIIEPUMEHTA.
7. CBs13b ¢ dekra paxTopa ¢ KodhHUIEeHTaMH YpaBHEHHSL.
8. Kpurepuu onTUMaabHOCTH IJIAHOB SKCIIEPUMEHTA.
9. MeTozpl pemieHusi O TMOUCKY ONTHMAaJIbHOTO SKCTPEMAIBHOTO 3HAYEHUS IMapaMeTpa ONTHMHU3AIUH B
obyacTu ompeneneHuss (QYHKIMHM JIBYX U MHOTO(QAKTOPHBIX YpaBHEHHUH (METOJ KpyTOro BOCXOXKICHMS
boxkca-Yuiicona u np.
10. Kputepun onTuManbHOCTH IJIAHOB SKCIIEPUMEHTA.
- IPUMEHSATh METOBI IIpuMmepHbIe npaKkTHYeCKHe 3a1aHusA 114 dKk3amena (AKP N\e 1, 3, 8)
IIJTaHUPOBaHUA 1. PacuuteiBath K03 GUIMEHT KOHKOpAALUHU (KO3(P(UIIMEHT COracus) MpU 3KCIEPTHOH OLIEHKE BIMSHUSA
OKCIICPH-MEHTOB PA3HOTO | hakTopoB HA (QYHKIHMIO OTKIIMKA (IIApaMeTp ONTUMH3ALH).
YPOBHA 5 2. OrtceuBaTh He3HauuMble (HAKTOp aHATU3UPYeMOH BBIOOPKH, 3aJaHHOW mpenoaaBartesneM. OnpenensTsh
- COCTABJIATE TUIAHAT CTaTUCTHYECKH 3HAYMMBIE CBS3M MEXKIy 3aBHCHMBIMH ¥ HE3aBUCHUMBIMH TE€PEMEHHBIMH W BHUJA
Ymerb Ma-TeMaTquCKf)ro PErpecCUOHHOM 3aBUCUMOCTH, a TAK)KE MEX1Y HE3aBUCUMBIMU TIEPEMEHHBIMU.
JKCIIEpH-MEHTa, 3. Ctpouts rucTorpaMmy ciay4yailHOW BEJIMUMHBI 110 BEIOOPKE, 3aJaHHON MPENo1aBaTEeNIEM.
- HAXOIUITDL OMTUMATIBHBIC 1 4 pacayrpipars cratncTnueckne napaMeTpsbl CIIy4aifHOW BEJIMYMHBI B BEIOOPKE, 33/1aHHON MPENoJaBaTeIeM.
DCLICHHA H3BECTHRIMU 5. CocTaByATh TUIaH MPOMBIIIUIEHHOTO YKCIIEPUMEHTA 110 HAIIPABIICHHUIO, 3aJAHHOMY TPEIoJaBaTeIIeM.
MeToNamMH 6. IlpeacraBiarh cxemy ynpaBieHUs] 00bEKTOM HUCCIIEI0BAHUS, PETYIUPOBAHUS C alalTUBHBIM OJIOKOM.
- METOJaMU 3agaHue Ha pelIeHHe 32124 U3 NPoQeCHOHAIBLHOM 00J1acTH, KOMILIeKCHbIe 3ananus (AKP Ne 1, 3, 8)
Braners IJIaHUPOBA-HUS 1. Metonamu BeIOOpa (PPEKTHBHBIX MPABHI MPOBEICHHS UCCIEIOBAHUN I TOCTHIKEHHUS MTOCTABICHHBIX

OKCIICPUMCHTAMU PA3HOTO

nene.




CTpyKTypHBL [Tnanupymblie pe3yabTaThl
JJIEMEHT OueHoYHBIE CpeNCTBA
oOy4eHus

KOMITCTEHIHH
YPOBHS; 2. HaBbIKaMu MOCTPOEHHS THCTOTPAMM M MHTEHPETALUH UX PE3YIbTaTOB.
- METOJMKOW MOJTHOTO U 3. [IpaBunamMu MOCTPOEHUS IUIAHOB TOJHOTO M JIPOOHOTO MAaTeMaTHYECKOTO SKCHEpUMEHTa (OTCEMBaHME
ApOOHOTO HE3HAYMMBIX (DAaKTOPOB U BHIOOP KOJIMYECTBA YPOBHEH BapbUPOBaHUS (hAaKTOPOB, HCIIOIH30BAHNE PHHIIUIIOB
MaTeMaTHyec-Koro CHMMETPHH, OPTOTOHATBHOCTH, POTATaGeIbHOCTH, HOpMUpOBKH) Trma 2°, 2°, 2% 2°2 ¢ on-
IKCTIEPUMEHTA; pezneneHreM K03 (GUILHUEHTOB YpaBHEHHS 110 U3BECTHOMY alroputmy: a; = (Xx;y;)/n, ap = Zyi/n.
- MeTofamu ompenenenusi | 4. IlpuemMaMyd TOYHOTO BBINIOJHEHHUs IUIAaHA OKCIEPUMEHTa B Pa3HBIX YCIOBUSX JaOOpaTOPHBIX,
IKCTPEMAIIBHBIX MOJTYTIPOMBIIIJICHHBIX,, IPOMBIIIUICHHBIX ) ¢ 00€CIIEYCHUEM YEThIPEX NMPUHIUIIOB IUIaHa.
3HauYe-HUM MPU MOUCKE 5. Brnagers ampuopHoil mHpOpManueil 00 00bEKTe UCCIENOBaHMS, PETYINPOBAaHUS Il BEIOOpa Hamboee
ONTH-MaJIbHBIX 3HAYCHUH | pallMOHAIBHOIO TJIaHa SKCIIEPUMEHTA.




Memoouueckue pekomenoayuu 0 HOO20MOBKU K IKIAMEHY

DK3aMeH SBJSeTCS HEOThEMJIEMON YacThio Y4eOHOro Mmpolecca U MpU3BaH 3aKperuTh U
YIOPSAOYUTh 3HAHUS CTY/AEHTA, NOJYYEHHBIE HA 3aHATHSAX M camocTosTelbHO. Kpome Toro,
MOJArOTOBKA K HSK3aMEHY HalpaBlieHa Ha MPUMEHEHHE IOJIyYEHHBIX 3HAHUN I peleHUs
NPaKTUYECKUX 3a/a4 M0 CIEeIHaTbHOCTH, NMpodmito moaroToBku. Ha mpoBexeHue sk3ameHa
OTBOJISITCS YaChl 3aHSTUI [0 PACIIHUCAHUIO.

Cnaue »K3aMeHa NpPENLIECTBYET paboTa CTyJEHTa Ha JEKUHMOHHBIX, CEMHHApCKUX
3aHATHUAX M CaMOCTOsITENbHAss paboTa MO M3YyYEHHUIO MpeaMeTa M IMOATOTOBKH pedepaTroB U
KypcoBbIX pabor. OTCyTCTBHE CTyJEHTa Ha 3aHATUSAX O€3 YBaKUTEIbHOW NPUYMHBI U
HEBBINOJIHEHUE 33/IaHUN CaMOCTOSITEIbHON PAa0OTHI SBJISETCS OCHOBAaHHEM JJISi HEAOMYIIECHUS
CTYJEHTA K 3K3aMEHY.

[ToaroroBka Kk 5K3aMeHYy OCYIIECTBIISIETCS HA OCHOBAaHMHM METOAMYECKUX PEKOMEHAALUN
0 TUCIUIUIMHE U CITUCKA BOIPOCOB M3Y4aeMOM JUCIUIUINHBI, KOHCIIEKTOB JIEKIUH, y4eOHUKOB U
yueOHBIX TOCOOUI, HAYUHBIX cTaTeil, MHPOPMAIH CPEeIbl HHTEPHET.

3a 3-4 nHA NOATrOTOBKU 00y4YaeMblil TOJKEH CUCTEMATU3UPOBATh 3HAHUS, [TOJIyUEHHBIE B
TeYeHHEe ceMecTpa. BHauane cienyer mpocMOTpPEeTh BECh MaTepuall TUCHUILUIMHBI (MOAYINS) U
OTMETHUTH TPYAHBIC A ce0s1 Bonmpockl. O0s3aTeIbHO B HUX pa3oOpaThes. B ciyyae HeymauHoro
pe3ynbTaTa Takoro pasdopa, ciieayer 3afaTh 3TH BOIPOCHI MPEMnojaBaTelllo Ha KOHCYJIbTAlUU
nepel SK3aMEHOM, MOCEUIEHUE KOTOPOM B ATOM CJIy4dae SIBJIAETCS IMOJE3HOM U kKenaTeabHou. B
UTOTEe Mepell 5K3aMEHOM IIeJIeCOO0pa3HO MOBTOPUTH OCHOBHBIE MOJIOKEHHUS AUCHUIUIMHBI C
OTMETKOM CTENEHH YCBOECHUS MaTepuara.

OcHoBHbIE MpaBujia MOATOTOBKHU K IK3aMEHY.

1. JIyumre cpa3y COpHEHTHPOBATHCS BO BCEM MaTepualie © 000CHOBAHO PACIIOJIOKUTh BECh
MaTepuai COrjlacHO 9K3aMEHAIIMOHHBIM BOIIPOCAaM WJIM BOIPOCaM, OOCYKJAEMbIX HA CEMUHApaXx.
Ota paboTa MOXKET 3aHSATh MHOT'O BPEMEHH, HO TJABHOE — ATO OPUEHTHPOBAHUE B HM3ydaeMOU
JTUCIUILINHE.

2. Cama noaroToBKa HE JOJHKHO ObITh CBsI3aHa C «3allOMUHAHUEM», a B IEPBYIO OUEPEb —
C IEPEOCMBICIIEHUEM MaTepHalla, U Jake paCCMOTPEHUEM aJIbTEPHATUBHBIX UACH.

3. CTyneHT AOKEeH NPOJEMOHCTPUPOBATh HAa HK3aMEHE, YTO OH YCBOWJI «BCE», YTO
TpebyeTcs 1o nporpaMme o0y4eHHUs: WK [0 TporpaMMe KOHKPETHOTo IpernoaBaTens. Jlanee o
MOJKET BbICKa3aTh UHbIE, HO apTyMEHTHPOBAHHbBIE TOUKHU 3PEHMUSL.

6) HOpﬂI[OK NMPpOBCACHUSA l'lpOMC)KyTO‘-lHOifI aTTeCTaluu, MoKa3arejiu U KPUTECPUH
OIICHUBAHUA

IIpomexyTrouHas aTTectanus o AucuuIuinee «llnanupoBaHue SKCIIEpUMEHTA) BKIFOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOSHHS 00YUaIOLUIMMUCS 3HAHUI, U
IPAKTUYECKHE 3aJaHMsl, BBISBISIIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUW U BIaJICHUH,
npoBOAMTCA B (hopMe IK3aMeHa.

DK3aMeH M0 JaHHOM AMCLUMILIMHE IMPOBOAUTCSA B YCTHOM (popMe IO 3K3aMEHAIMOHHBIM
OuneraM, KaXAblii M3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKMX BOIPOCA M OJHO IMPAKTHUYECKOE
3a/laHue.

Kpumepuu oyenxu sk3amena (6 coomeemcmeuu ¢ oopmupyemvimu KOMREMeHYusMu u
NIAHUPYEMBIMU Pe3YTbmamamu 00y4enus):

— Ha OIICHKY «HEeYy/OBJIETBOPUTENbHO» (1 Oamr) — oOy4aromuiics He MOXKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEJNCHHUS U OOBACHEHMS HWHPOpPMAllMU, HE MOXKET IoKa3aTb
MHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a]1a4;

- Ha OLIEHKY «HeY/JA0BJIETBOPUTEIbHO» (2 Oanna) —00yyaromuics: 1eMOHCTPUPYET 3HAHUS
He Oosee 20 % TeopeTmyeckoro marepuana, JOMyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOMKET
MOKAa3aTh UHTEIVIEKTyalIbHbIe HABBIKU PEIICHHsI MPOCTHIX 33]1aY;

— Ha OIICHKY «Yy/IOBJIETBOPUTEJbHO» (3 Oamra) — oOydJaromiuiicss JEeMOHCTPHUPYET

MIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHILIUH, B XO/€ KOHTPOJBHBIX MEPHUIIPHUATUIN



JOITYCKAIOTCA OIMUOKH, TPOSBISETCS OTCYTCTBHE OTACNBHBIX 3HAHWUN, YMEHUH, HABBIKOB,
00y4aromuiCsl WCHBITHIBACT 3HAYUTEIbHBIC 3aTPyIHCHHsS TNPH OINEPUPOBAHUM 3HAHUSAMHU U
YMEHHSIMH IIPU X TIEPEHOCE HAa HOBBIC CUTYAIUH;

— Ha OIICHKY «Xopomoy» (4 6amna) — oOydJaroIUiics TeMOHCTPUPYET CPEIHUN YPOBEHB
c()OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATUTUYECKUX OTIePAIHsX, IEpeHOCe
3HAHWI U YMEHU HA HOBBIC, HECTAH/IAPTHBIC CUTYAIUH;

— Ha OILICHKY «OTJIHUYHO» (5 0aJIoB) — 00yUarOUIHiics JeMOHCTPUPYET BBICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTUYECKOE WU TIIyOOKOe 3HaHhe
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHSACT IMPAKTHUYECKUE 3aJaHMsi, CBOOOIHO OIEpUpPYET
3HAHUSIMH, YMCHUSIMH, IPUMEHSET WX B CUTYaIlUsSIX MOBBIIICHHON CII0)KHOCTH.



