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JIuer akTyanuzauuu paboyer nporpaMmbl

Paboyas nporpamma nepecMoTpeHa, oOcyskaeHa u ogoOpeHa s peanusauuu B 2020 - 2021
yueOHOM roay Ha 3acenanuu kadeapsl JIMTEHHBIX MPOLIECCOB U MaTE€PUATIOBEACHHS

IIporokon ot 01 centsdps 2020 r/ Ne 1
3aB. kadenpoii "/‘ﬁ P H.A. ®eokTHCcTOB
==

—

Pabouas nporpamma nepecMotpena, o0cysxkaeHa u ogodpena anst peanusawuu B 2021 - 2022
yueOHOM rony Ha 3acenaHuy kadgenpbl JIMTEHHBIX MPOLIECCOB H MaTEPHAJIOBEAEHHS

IIporoxonor 20 . Ne

3aB. kadenpoii H.A. ®eoktucros

Pabouas mporpamma nepecmMoTpeHa, oOcyskaeHa u ogodpenHa ans peanuzaunu B 2022 - 2023
yueOHOM rony Ha 3acenaHuu kadgenpbl JIMTEHHBIX MPOLIECCOB H MaTEPHAJIOBEAEHHS

IIpotoxonor 20 T N
3aB. kadenpoii H.A. ®eoktucros

Pabouast nporpamma repecMoTpeHa, o0cyskaeHa u ogo0peHa s peanusaunu B 2023 - 2024
yueOHOM roay Ha 3acenanuu Kadenpbl JIUTEHHBIX MPOLIECCOB U MAaTEPHATIOBEICHHS

IIporokon ot 20 r. Ne

3aB. kadenpoii H.A. deokTucToB




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

[lenpto ocBoeHUss MOAYNsl AUCHUIUIMHBI «[lmaHUpOBaHWE SKCIEPUMEHTa» SIBISICTCS
moAroToBka 6akamaBpoB mo HampasiaeHuto 22.03.02 «Metamuryprus» u nTpo(Iro MOArOTOBKH
«Metammyprusi 4epHBIX METAIIOBY» K MPOPECCHOHATBHON JEATCILHOCTH B COOTBETCTBHH C
TpeboBanusimu degepanbHoro ['ocyaapcTBeHHOro 00pa3zoBaTebHOTO CTaHAAPTA.

3amadeil W3ydeHUs IUCIHIUIAHBI SIBJISICTCS IOATOTOBKA CTYACHTOB K TBOPUYECKOMY
MPUMEHEHHUIO MOJIYY€HHBIX 3HaHUH MPU CO3/IaHUU HOBBIX U COBEPIIEHCTBOBAHUIO JCHCTBYIOLINX
TEXHOJIOTHYECKHX MPOIECCOB, ((OPMHUPOBAHHIO Y CTYICHTOB CUCTEMbI 3HAHHH 10 TUTAHUPOBAHUIO
JKCIIEPUMEHTOB BO Bcex c(epax yuyeOHOW M MPOU3BOJCTBEHHOW AESATENHbHOCTU. JTa 3axada
pemaeTcs CaeIyIIUMH CIIOCO0aMH:

- 1aTh MOHSATHSI 00 OLIEHKE SKCIIEPUMEHTANILHBIX JaHHbBIX, FT€HEPaIbHOW COBOKYITHOCTH U
BBIOOPKU U3 HEE CIIYIaliHbIX BEJIMYUH;

- chopmupoBaTh y CTyIeHTa NPEACTABICHUS O KOPPESIHOHHOM U PErpecCHOHHOM
aHaJIM3aX, METOAMKE OIEHKH W OTCEUBAHUU PA3IUYHBIX (DaKTOPOB BBIOOPOK CITYYaiHBIX
BEJIMYUH;

- HayduTh OOydYalomuXcsi METOJaM IUIAHHUPOBAHHOTO OJKCIIEPHUMEHTAa U IOMCKa
ONTHUMAJIFHBIX 3HAUCHUH (PYHKIMU OTKIMKA B ONPEIEICHHON 00JaCTH CYIIECTBOBaHMS (DaKTOPOB
TEXHOJIOTUIECKOTO MPOoIIecca;

- IPUMEHSTHh METOJbl TUIAHWPOBAHHOTO SKCIIEPUMEHTA AJI1 OOJIETYCHUS PACUETOB MU
MPUMEHEHHUHU IPOOHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil MPOrpaMmMbl

JucuuruinHa [InanupoBaHue sKcreprMeHTa BXOJUT B 0a30BYIO 4acTh y4e€OHOTO IJIaHa
00pa3oBaTesIbHOI POrPaMMBI.

Jns  u3ydeHUs  JUCLHUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIIAJICHUsA),
c(OpMUPOBAHHBIE B PE3YJIbTATE U3yUEHUS TUCIUIUINH/ PAKTUK:

Maremaruka

dusuka

Amnanu3 yucioBoit nHpopMaun

Nupopmarrka u nHGopMaloHHbIE TEXHOJIOTUI

MaremaTtnueckas CTaTUCTUKA B METAJLTypIUH

Xumus

3HaHus (YMEHUs, BlaJIeHus), MOJTYYeHHbIE IPU U3yYEHUHN JaHHON AUCLUILIMHBI OyayT
HEOOXOUMBI JUIsl U3yYeHUS UCHUIUTIH/TIPAKTHK:

NHupopmalinoHHbIe TEXHOJIOTUHU B METAJLITYPTrUn

MeTob1 MCCIIeJOBAHUN MaTepHAJIOB U MPOIIECCOB

Hayuno-uccnenoBarenbckas pabota

[ToaroroBka K 3aIyTe U 3alUTa BBITYCKHOM KBaJIM(DUKAIIMOHHOW pabOThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI51) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThI 00y4eHH s

B pesynbTare ocBoeHHs AMCHUIUIUHBI (Moaynst) «[lmaHMpoBaHUE HKCHEPUMEHTA»
o0ydJaronuiics J0mKeH 00J1a1aTh CICYIOITMMU KOMIIETCHITUSIMH:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETCHIINHU

OIIK-4 TOTOBHOCTBIO COUYCTATh TCOPHUIO U MPAKTUKY IJIA PCIICHUA NWHKCHCPHBIX 3a/1a4




3HaTh

- OCHOBHBIE OIPEICICHHS INIAHUPOBAHUS YKCIICPUMEHTA,;

- KJ1accu(pUKAIHIO CIIOCOOOB BBIOOpA TIIaHA IKCIIEPUMEHTA, TEOPETUUIESCKUE
OCHOBBI pacuera KO3 PHUIMEHTOB SMITUPHUCCKUX YPABHCHHH PErPECCHH;

- OCHOBBI COCTaBJICHHS MATPUI] TIOJTHOTO U APOOHOTO PaKTOPHOTO
IKCIIEPUMEHTA;

- METOJMKY pacyera Kod(duimeHTa KOHKOpAALUH

VYmMmern

- 3¢(eKTUBHO IPUMEHATHh METOBl TJIAHUPOBAHUS SKCIIEPHUMEHTA;

- HCIIOJIb30BaTh METOIMKY MaTeMaTH4YECKOTO IUIAHMPOBAHMS SKCIIEPUMEHTA;
- COCTaBJIATh MaTPUILy TOJIHOTO U JPOOHOTO (haKTOPHOTO IKCIIEPUMEHTA;

- IPUMEHATH B pa0OTE SKCIEPTHYIO OLIEHKY 3HAYMMOCTH (paKTOPOB,
OTIpeNeNAIoMUX (QYHKIMIO OTKIINKA

Bnaners

- IPAaKTUYECKUMHU HAaBBIKAMHU 110 IIPUMEHEHHUIO METO1a IIJIAaHUPOBAHUA
JKCIIEPUMEHTA;

- MeToJlaMU (PU3UYECKOT0 M TEOMETPUYECKOTO 110100HUs;

- Ipo(heCCHOHATTLHBIM S3BIKOM IPEAMETHON 00JIaCTH 3HAHUS

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

3HaTh

- METO/Ibl IUNIAHUPOBAHUS YKCIIEPUMEHTOB Pa3HOI'0 YPOBHS;
- cr1ocoObl COCTABJICHNUS IUIAHOB MAaTEMAaTUYECKOT 0 SKCIIEPUMEHTA;
- IPOLEAYpHI IONCKA ONITUMAJIBHBIX PELICHUN

YmeTh

- IPUMCHATH MCTO/JbI INIAHUPOBAHUS SKCIICPUMCHTOB PAa3HOI'O YPOBHA ;
- COCTABJIATH IJIaHBI MAaTEMATUYCCKOT'O SKCIICPUMCHTA,
- HAaXOJHUTb OIITHUMAJIbHBIC PCIICHUSA NU3BECCTHBIMU MCTOJaMU

Bnanets

- MCTOAaMU INIAHUPOBAHUSA SKCIICPUMCHTAMU PAa3HOT'O YPOBHA,

- MCTOI[I/IKOfI IIOJIHOT'O U I[pO6HOFO MaTE€MaTUYCCKOT'O SKCIICPUMCHTA,
- MCTOAaMU OIIPEACIICHUS SKCTPCMAJIbHBIX 3HAYEHUN IIpHU IOUCKE
OINTHUMAJIbHEIX 3HAYCHHH




4. CTpyKTypa, 00bEM U coep: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 aKaJI. 4acoB

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

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHast s
o | KOHTaKTHas pabora E 3 dopma TEKyIIEro
=
= B aKa/l. yacax 2] Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) = A . P Kon
S 3 ©| caMOCTOSITENBbHOW | yCIEeBaEMOCTH U
JIACIMTUTHHBI 5 £ . | koMnereHun
&) g & padoThI MIPOMEKYTOUHOM
nab. | mpakr. | =\
Tex. Z'g aTTecTaluu
3aH. 3aH. | Q &
1.
1.1 Beenenue. CBeneHus u3
TEOPUH  BEPOSITHOCTH |
MaTeMaTH4YeCcKoi
CTaTUCTH-KU  (TeHepaybHas [IpopaboTka Texymuii
COBOKYII-HOCTb,  BBIOOpKa TEOPETHIECKOTO KOHTPOJTS
CITy9qaiiHbIX BEJINYHH, (JIEeKIOHHOTO0) yCTeBaeMOCTH
XapaKTEePUCTHUKH BBIOOPKH). 4 4 4 Marepuaa. HpOBC[LeHI/IC. IK-2, OIIK-4
ITonsTue 0 BU-J1aX Nzydenue
pacdeTHHIX paboT ¢
TUTAaHAPOBAHHS JIOTIOJTHUTEIIEHOTO
npumenenueM I1K.
MareMa-TUIeCKOro " Marepuaa.
(uzuygeckoro
IKCIIEPUMEHTOB,
[OPUHIM-TaX
1.2 CrarucTuueckue
METO-Abl B  yNPABICHHU
Ka4ecT-BOM MIPOTYKITUH.
Texyumit KOHTpOJb| 6
MPOTYKITHH. TIpu-HIHITBI
BBIOOpa KOHTPOJH-PYEMBIX
mapaMeTpoB M HUX YPOBHS B N
P P P [TpopaboTka Texymmid
CTaH/apTax Ha
TEOPETHIECKOTO KOHTPOJIb
ME-TaJTYyPTrHYECKYHO
HPOTYK-LIHIO (JIEKIIMOHHOT0) YCIIEBAEMOCTH.
poLy ’ 4 421 4 Marepuana. [IpoBenenwue TIK-2, OIIK-4
Craructudeckoe
Wzyyenue pacyeTHbIX padoT ¢
000-cHOBaHME o0Bbema
BEIGOPKH 1P KOHTPOIE JONIOJTHUTENBHOTO | mpuMeneHueM [1K.
p p p Y MaTepuaia. - AKP Ne 5
MOCTaB-IHKa u
noTpeduTens.
Kon-TposbHbie KapThl.
OOmas cxema yHpaBlICHUS
TEXHO-JIOTHIECKIM
00BEKTOM C  aJanTUBHBIM
OJ1I0KOM




1.3 XapakTepucTHKH BU-JIOB
IKCIIEPUMEHTOB
(Teo-peTHveckuii  MOAXO,
MaTe-MaTH4eCcKoe
CUMYJUpPOBa-HUE  YCIIOBHUI

ITpopaboTka
SKCIEPUMEH-TA,
o METOJIUUECKUX
(hU3HYECKUil SKCIIEPU-MEHT), . N
yKa3aHui K Texymmuit
yCI0BUS nojoous
MPaKTHISCKUM KOHTPOJTb
(usudeckoro  o0bekTa U
MATCpHATLHON - 3aHATHUSM, yCIIeBaeMOCTH.
. 5121 COCTaBIIeHHE [poBenenue IK-2, OIIK-4
Bri-6op Haubonee
. KOHCIICKTa, pacueTHbIX paboT ¢
3¢ peKTUB-HOU CXEMBI
TIOATOTOBKA npumenennem [1K.
JKCIIEPUMEHTA.
OTBETOB IO - AKP Ne 4
Cocrasienue aHa
KOHTPOJIBHBIM
MPO-BEeICHUS
BOIIPOCAM.
9KCIIEPUMEHTOB Pa3HbIX
ypoBHEH (OTIBIT-HBIIA,
1abopaTOpHbIi,
MO-TTYIIPOMBIIIUICHHBIH,
MPO-MBIIUICHHBIH,
1.4 BBeneHue B METOIUKY
IUIAaHUPOBAHUS
JKCIEepU-MEHTA (obmrue ITpopaboTka Texymmii
TIOHSITHUSI, TIPUHIIMITBI). BB TEOPETUIECKOr0 KOHTPOJIb
napa-MeTpoB ONTHMH3ALHH, (JIeKIMOHHOTO) yCIeBaeMOCTH.
000011eHHBIH apameTp 4/21 Marepuaia. IMposenenue IIK-2, OIIK-4
ONITHMH3ALIUH, byHKIHSA Uzyyenue pacyeTHbIX paboT ¢
JKEJIaTeIbHOCTH. Br16op JIONONHUTENBHOTO | npuMenenueM I1K.
THIA MaTeMaTHIECKON Marepuana. - AKP Ne 6
[O-TMHOMUAJIbHON WA
WHOW MOJEIH.
1.5 Tlonuelif u ApOOHBIHA
(haKTOpHBI  3KCIEPUMEHT.
IIpaBuna MIOCTPOEHHUS
TUTIa-HOB — APOOHBIX PEIUIUK.
Pucku mpu wncnonpzoBaHUM
IUIAHOB c JpOOHBIMU [IpopaboTka Texymmit
pen-ImMKaMu — BIMSHUE Ha TEOPETUYECKOTO KOHTPOJIb
TOYHOCTh (IeKunoHHOTO) yCIeBaeMOCTH.
MPOTHO3UPOBA-HUS (QYHKLIUU 421 MaTepuaia. [IpoBenenue TK-2, OIIK-4
oTkInKa. Tumel  TUIaHOB Uzyyenue pacdeTHHIX paboT ¢
JKCIIEpUMEH-Ta — JABY- H JIonoNHUTENBHOTO | npuMenenueM I1K.
Tpex (ak-TOpHbIE ILUIaHBI MaTepHaa. - AKP Ne 6, 7
tama N = mn (N -

HEOOXOAUMOE KO-THYECTBO
OIIBITOB, M — KO-IIMYECTBO
ypoBHEH BapbU-POBAHUS
ciydaiiHbIX (ak-Topos, N —




1.6 Koa¢pdunuent
KOHKOP-ZIal{i1

(ko3¢ dunmeHT  cor-macus)
MpU  JKCIEPTHOH  OIICHKE
BIusHUSA ~ (AKTOpOB  Ha
(hyHKIHIO OTKITHKA ITpopaboTka Texymmii
(ma-paMeTp ONTHMHU3AIINH). TEOPETUYECKOTO KOHTPOJIb
Oc-HOBHEBIE CBOMCTBa (JIEKIIHOHHOTO) YCTIEBa€MOCTH.
MaTpHUIbl ~ MaTeMAaTUYECKH 4 4/21 5 Marepuana. [IpoBenenue TIK-2, OIIK-4
IUTAaHUPYE-MOTO Uzyyenue pacyeTHbIX paboT ¢
9KCIEPUMEHTA JIOTIOJIHUTENBHOTO | mpuMeneHueM [1K.
(OpTO-TOHANIBHOCTb, Marepuana. - AKP Ne 8
POTOTa0EIb-HOCTB,
CHMMETPUYHOCTb,
HOPMHPOBKA
IKC-TIEPUMEH-TANBHO
MaTpHIIBI).
1.7 Meroauka  pacuera
K03 GUIIIEHTOB
SMITUPHU-IECKOTO ypPaBHEHUS IIpopaboTka Texymmuit
M0 JAHHBIM [POBEIEHHOTO TEOPETUYECKOTO KOHTPOJIb
TUTAHUPYEMOTO (JteKMOHHOTO) YCTIIEBaeMOCTH.
9KCIEpPU-MEHTA. CBs3b 4 4/21 4 Marepuaia. IIpoBenenue IIK-2, OIIK-4
s dekra (bakTopa c Nzyuenue pacueTHbIX paboT ¢
koo Punmenta-mMmu JIOTIONTHUTENBHOTO | TpuMeneHueM T1K.
YpaBHEHHUSI. Kpurepun Marepuana. - AKP Ne 9
ONTUMAJIbBHOCTH IUTaHOB
JKCIIEPUMEHTA.
1.8 BBezeHue B peuieHue mno
TIOUCKY ONITHMAIILHOTO TpopaGotka Texyuit
AKCTPEMAJIbHOTO  3HAYCHUS
HapaMeTpa ONTHMUSAINH B TEOPETHIECKOTO KOHTPOJIb
oBHACTH onpesecHus (JIEeKIIMOHHOT0) YCIIEBAEMOCTH.

5 521 | 4,3 MaTepuara. [IpoBeneHue TIK-2, OIIK-4
(dhyHKIUU JBYX u
MHOTO-(paKTOpHBIX Wzyuenue pacdeTHbIX paboT ¢
JPABHEHUIA (METOZI KpYTOTo JONOTHUTENBHOTO | mpuMeneHneM [1K.

MaTepHara. - AKP Ne 9

BOCXOX/Ie-HHUS
Bokca-Yuicona u ap.)
HWroro no pazaeny 34 34/1411] 36,3
Hroro 3a cemectp 34 34/1411| 36,3 9K3aMeH
HToro no gucLuIInHE 34 34/141 | 36,3 JK3aMEH TIK-2,0T1K-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

Jlexuuu POXOJIAT KaK B TPATUIIMOHHOW (hopMme, TaK B B (pOpMeE JICKITUI-KOHCYJIbTAIIUH,
IJ€ TEOPETUUECKUI MaTepHUall 3apaHee BbIAAETCA CTYAEHTaM Il CAMOCTOSTEIIBHOTO U3YYEHUs,
JUIL  TIOJTOTOBKK BOIIPOCOB JICKTOPY, TaKUM 0O0pa3oM, JIEKIMS TMPOXOJUT IO THITY
BOIIPOCHI-OTBETHI-IUCKYCCHs. JIEKIMM YHUTAKOTCS C HCHOJIb30BAHUEM MYJIBTUMEIUNHOIO
000py1I0BaHUs, TPE3ECHTAIIMOHHBIX MAaTEPHAIIOB.

JleKnMOHHBIA MaTepuan 3aKpEIUIsieTCsl B XOAE IMPAKTUYECKUX 3aHSITUH, HA KOTOPBIX
BBINIOJIHAIOTCS TPYNIIOBBIE WM WHAWBUIyaJIbHbIE 3adaHusd 1O mnpoujaeHHor Teme. [lpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHI HCIOJB3YETCSI METOJI KOHTEKCTHOTO OO0y4YeHUSs, KOTOPBIH
MO3BOJISIET YCBOUTH MaTepuall MyTEM BBISBICHUS CBSI3€M MEXIY KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipy BBINOJIHEHUN MPAKTUYECKUX 3AHATHUNA HCIOJIB3YETCS TEXHOJIOTUS KOJUIEKTUBHOTO
B3aUMOJICUCTBUS. 3aHATUS MPOBOIATCSA B BUIE OOCYXKICHUS MOJYYEHHOTO 3aJaHusl, IPU STOM
CTYIEHTBl pabOTaIOT COBMECTHO C TOCIEAYIOIUIUM TPYIIOBBIM aHAIN30M TOJYyYEHHBIX
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 PePEepaToB, BHINOIHEHUS UHIMBUIYAIbHBIX 3aIaHUH, B
MIPOIIECCE MOATOTOBKH K KOHTPOJIBHBIM Pab0TaM M UTOTOBOM aTTEeCTallUH.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecnedeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Menbuuuenko, A.C. AHanu3 JaHHBIX B MaTepuajioBeeHun © yueOHoe mocobue / A.C.
Menpanuenko. — MockBa : MUCUC, [6. r.]. — Yacte 1 — 2013. — 72 c. — ISBN
978-5-87623-666-1. — TekcT : anekTpoHHSIi // JIaHb : 21eKTPOHHO-OMOIHOTEYHAs CHCTEMa. —
URL: https://e.lanbook.com/reader/book/117168 (mata obOpamenus: 18.12.2019). — Pexum
J0cTyna: 1Ji1 aBTOPHU3. I0JIb30BaTENEH.

0) lomotHuTEIBHAS TUTEPaTypa:


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

1. Menpanuenko, A.C. MaremaTudeckas CTaTUCTHKAa W aHANU3 JaHHBIX . ydeOHOE
nocoone / A.C. Menpuuuenko. — MockBa | MUCHUC, 2018. — 45 c¢. — ISBN
978-5-906953-62-9. — TekcT : anexkrponHbiii // JlaHb : 3JIeKTPOHHO-OMOJIMOTEYHAST CUCTEMA, —
URL.: https://e.lanbook.com/book/108035 (mara obpamienus: 18.12.2019). — Pexxum gocryma:
JUISL aBTOPU3. MOJIb30BATEIICH.

2. Auapees, C. M. MoaenupoBanue 00bEKTOB M CHCTEM yIIpaBJIeHus | yueOHoe mocooue /
C. M. Anapees ; MI'TVY. - Marautoropck : MI'TY, 2017. - 1 sanektpoH. ont. auck (CD-ROM). -
3arun. c TUTYIL. JKpaHa. —
URL:https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1
/1138496/3337.pdf&view=true (mara ob6pamenus: 04.10.2019). - MakpooObekr. - TekcT :
anekTpoHHBIH. - ISBN 978-5-9967-1028-7. - CBenenust noctynusl Takxe Ha CD-ROM.

3. Crenanos, I1.E. ITnanupoBanue s5KcriepuMenTa | yaebno-meroauueckoe mocoowue / I1E.
CremanoB. — MockBa : MUCUC, 2017. — 22 c. — Teker : snekrponHsiii // Jlawp :
3JIeKTpoHHO-0MOnoreynas cuctema. — URL: https://e.lanbook.com/book/108113 — Pexum
JOCTYTIA: JUIsSl aBTOPHU3. TTOJIb30BATEIICH.

B) MeToanyeckune yKazaHus:

1. Cratuctuyeckue MeTo/ibl 00pabOTKU M aHaIM3a YUCIOBOM MHPOPMALIMU, KOHTPOJIS U
ynpBbUIeHH KadecTBoM npokara/M.U. Pymsunes, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
YepkacoB, A.B. Jlorunos. — Yuebnoe nocobue. — Marautoropck: M3n-Bo MaraHutoropck. roc.
TexH. yH-Ta M. [.11. HocoBa, 2014, 257 c.

2. MonoukoBa O.C. BapuanTel 3ajaHuii MO aHaIM3y YUCIOBOW HHOpMaLUU IS
OaxanaBpoB. — MeTtoauueckue ykazaHus. - Maruuroropck: M3a-Bo Maruuroropck. roc. TE€XH.
yu-ta uM. [.11. Hocoga, 2017. 15 c.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpamMmmHoe oGecnieueHue

Haumenosanwue 10 Ne noroBopa Cpoxk neiicTBHS TUIEH3UH
MS Windows 7

Professional (nis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (st N-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

Deform3D Nel73 ot 20.12.2007 0ECCPOYHO

FAR Manager CBOOOIHO  PacHpOCTPAHIEMOE OCCCPOUHO

IpodeccuonanbHbie 6a3bI JTAHHBIX M HHPOPMANIMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Cchbuika

DnekTpoHHas 0a3a TEpUOIUYECKUX u3gaHuii East
View Information Services, OOO «MIBUC»
HanuonansHas UH(POPMAIMOHHO-aHATUTHYECKAS URL:
cucreMa — Poccuiickuii  WHAEGKC ~ HAYYHOTO '
mutuposanus (PUHIL)
ITouckoBas cucrema Axanemuss Google (Google
Scholar)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

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



https://e.lanbook.com/book/108035
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true
https://e.lanbook.com/book/108113

HNudopmanmonnas cucrema - EquHoe okHO 10CTyIa K

URL.: http://window.edu.ru/
“HGOPMAIMOHHBIM pecypcam




denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE YUPEKICHUE
«DenepanbHbIii UHCTHTYT npombinennoi| URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIUIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

1. Yuebnas ayauropus Ui IPOBEJCHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMHU CPEJCTBAMU OOYYCHHMS, CIYKALIUMU Ui MPEJCTaBICHUA Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUHHBIMM CpEICTBA XpAaHEHMs, Iepefadu U
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIELMAIN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayquTopus I MPOBEICHHS MPAKTUIECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKMMHU CpPEICTBAMU OOYYEHMs, CIyKallUMU Ui IpPEJCTaBICHUA Yy4eOHOIl
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XpAaHEHHS, Nepeiadd U
MpeACTaBICHHS Y4eOHOH HHPOPMAIIHH;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebOHas ayauTopus A TPYNIOBBIX U MHIMBHUIYaJbHBIX KOHCYJbTALUH, TEKYILIETO
KOHTPOJIS ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

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

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

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

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

5. Tlomemenne st XpaHeHHS H TPOPHIAKTHUECKOTO OOCITY)KUBAHHS y4eOHOTO
000py/10BaHUs OCHALIECHO:

- CHIeMAIM3UPOBAHHON MEOEIIbIO: CTeITaXKaMH1 JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAIINY H MaTEPUAIIOB.



00yyarIuxcs

6 YyeoHo-MeTOoANIECKOE

ob0ecneueHmne

CaMOCTOAITEJILHOM

[MTPMJIOXKEHUE 1

padoThbI

Ouenounbvie cpedcmea 0l NPOBEOCHUS MeKyule20 KOHMpPOJas 6 6uoe ayoOumopHou

Konmpoavuou pabomul (AKP)

Hepequb mem 011 NOO20MOBKU K CEMUHAPCKUM 3AHAMUAM.

HcxonHbple AaHHBIE Ui IPOBEIEHHUS INPAKTUUECKUX 3aHATHH IpelacTaBieHbl B 16
BapHUaHTaxX CIy4alHbIX BBIOOPOK (00beM BBIOOPKU — N = 59), OMH U3 KOTOPBIX MPUBEACHA HUXKE.

% 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

%
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

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

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

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

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

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

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

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

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



2,73 16,78 3,05 1,13 1,38 62,92 7,02 5,39

2,77 16,23 5,87 1,22 1,88 59,66 11,33 3,18
2,11 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. [Tpaktruyeckas nepsuyHast 00paboTKa BEIOOPKHU CIIydailHON BETUUHHBI

Bpruncnute C mpuMeHeHHEeM —mporpamMmHoro mpoaykta Exel  cratuctmueckme
XapakTepUCTUKN (MHUHHMAaJIbHbIE, MaKCHMallbHble, pa3MaxX 3HAuYeHUIl, CpeiHHEe 3HAuYCHMS,
CPEIHEKBAIPATUIECKOE OTKJIOHEHHE-CTaHAapTHOE OTKIIOHEHWe, Kod(duumeHnT Bapuanmw,
Me/lMaHa, MOJia) pacueTHOM BBIOOPKU. TO €cTh BBIYMCIUTD 1O HE3aBUCUMBIM (Xi) U 3aBUCUMBIM
(Yi) ciiyyaifHbIM BeTHUYMHAM CIICTYIOIINE XapaKTePUCTUKH:

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

- MaKCHUMAaJIbHbIC 3HAYCHUSI CITydaiHbIX BeTHIHH - (Xi, Yi)max;

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

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

- CpEeIHEKBaJpaTH4YecKoe OTKJIOHEHHE=CTaHJApTHOE OTKJIOHeHHEe Sxi = [X (Xi —
Xep)?In]°®; Syi = [Z (Yi— Yep)?In]°®;

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

- MenuaHa BeIOOpKH (Med) — cpenuHHOE 3HAYEHHE CIyYalHOW BEITHYHMHBI MEXKTY
MUHHMAaJIbHBIM U MakcuMalibHbIM e¢ 3HaueHussMu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)min]/2;
MenraHa B OOJIBIIMCTBE CITy4aeB HE COBMAIACT CO CPETHUM 3HAYCHHEM BBIOOPKH;

- moza BeIOOpkH (Mod) — Hamboiee 4acTo BCTpedarolieecs 3HAYCHUE CITydaiHOW
BEJIMYMHBI (ONPEEIeTCsl aHAJIM30M CIIy4aiiHON BBIOOPKH WJIH 110 THCTOTPAMME).

[TocTpouTh rUCTOTPAMMBI CITY9alHBIX BETUYHH (rpaduyecKkoe pacipeeacHue
CIIy4aifHOUM BEIMYUHBI) M CPABHUTH X C TEOPETUUECKUMU PACIIPEICTCHUSIMH.



Jis kKoHKpeTHOH cryuaiiHo BenmuuuHBL (Xi, Yj) ee pachpeneincHue B BBIOOpPKE
ONpEeNeNseTCs MOCTPOEHUEM THCTOTrpaMMbl. AJTOPUTM 3TOrO IMOCTPOEHHS 3aKIIOYaeTCs B
CIIEIYIOLLEM:

- Ha OCH OpJIMHAT OTKJIAIbIBACTCs yacToTa (Ni) MK 4acToCTh (Ni/N) — KOJTMYIECTBO 3HAYCHU I
CIIy4ailHOM BEJIMYMHBI, MONAJAIOLIMX B OINpPEAEICHHBI MHTEpPBAJ 3HAYEHMM; HA OCU adiucc
OTKJIAJBIBAETCSI HECKOJIBKO MHTEPBAJIOB BHYTPH pa3Maxa CIy4yalHON BEJIMYMHBI, YUCIO ITHX
MHTEPBAJIOB OIPEIEIISETCS CTATUCTUYECKH, B OOJBIIMHCTBE CIy4aeB 3TO YHCIO cocramiser 10
MHTEPBAJOB;

- IIPY 3TOM IIPOBEPOYHBIMU KPUTEPHUSAMU ITPABUIIBHOCTH IOCTPOEHUS TUCTOIPAMMBI SIBIISETS
BBIMOJIHEHHS YCIOBH XN; = N wiu X(Ni/n) = 1.

AKP 2. KoppensiimoHHbIl aHaIu3 BHIOOPKH

Pacuurath npu momoru nporpammoro npoxaykra Exel (Haxxars Ha kinaBumry fx, BEIOpaTh B
MO3UIUN «CTATUCTUKA» (PYHKIMIO «KOPpEN», yKa3aTb KOOPAUHATHl COOTBETCTBYIOLIUX IMap
CIIy4aliHBIX BEJIMYMH, MOJYYUTh 3HAUYEHHUS NApHBIX KO3(PPHUIMEHTOB KOPPEISAIHMH) MOMApHbIE
KO3 UIIMEHTH KOPPEISILIUI MEXKAY HE3aBUCMBIMH CITy4YalHBIMU BETUUUHAMU — I'xjxi+1 ¥ MEXKIY
3aBUcUMBbIMU (Yi) ¥ HE3aBUCUMBIMHU (Xj) NMEPEMEHHBIMU -lyixi; ONPEAETUTh UX 3HAYUMOCTH
MyTeM CPaBHEHUSI C TAOIUYHBIMU, KPUTUUECKUMU 3HAYCHUSIMH KO3 (PULIEHTa KOPPETSIIIHIH.

Hwxe npeacrasiena tTabimia ¢ KpUTHIECKUMU 3HaAYCHIMHU K03 puiimenTa Koppemsiun B
3aBHCUMOCTH OT 00beMa BBIOOpKH (N) U ypOBHS 3HaAYUMOCTH (at); o0 = 1 — p, re p — BepOsSTHOCTh
COOBITHS.

Kputnueckue 3Hauenus KodQphuimeHTa Koppesiuu

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 3anoensr hopMyJisl [J1s pacdeTa momapHoro K03 uiimeHra Koppesim:



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

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

3HaYUMOCTh ~ KOI(PUIMEHTA TApHOH KOPPEISIMH  OIPENACNACTCS CPaBHECHHEM
(akTuueckoro 3HadeHHs KOd(PPUIUMEHTA KOPPEIslMHM C TAOJMYHOM 3HAUYEHHEM: €CIH
(axkTHYecKoe 3HAUYCHHE OOJIbIIE TAOIUYHOIO, TO CYHICCTBYET MEXK/Iy HEH3BECTHBIMU 3HAUUMAs
CTaTHCTUYECKAs CBS3b, B IPOTUBHOM CITyyae TAKOBasl CBA3b OTCYTCTBYET.

AKP 3. Ortceuts He3HaunMmble (AKTOp aHATU3HpyeMoOil BbIOOpKH. OmnpenenuThb
CTATUCTUYECKU 3HAYMMbIE CBSI3U MEXKY 3aBUCUMBIMU U HE3aBUCHMBIMU MEPEMEHHBIMU U BUA
PErpecCUOHHOM 3aBUCMOCTH, a TAaKXKE MEKy HE3aBUCUMBIMU IIEPEMEHHBIMH.

B nepByto ouepear CTpOUTCS KOPPEISIIMOHHAS MAaTPUIA — CHMMETPUYHAs! OTHOCUTEIEHO
JUaroHaid (aHaJOTMYHO TaOMUIE CIOPTUBHOTO COPEBHOBATENILHOTO KOMAHJHOTO HIIU
JTUYHOCTHOT'O YEMITHOHATA) — 00pa3el MPUBOIUTCS HIDKE.

X1 X2 X3 Xa Xs Y1 Y2 Y3 Ys

Xl 1 rxl,x2 rxl,x3 rxl,x4 rxl,x5 ryl,xl ryZ,xl ry3,xl ry4,xl
X 1 I'x2x3 I'x2,xa I'x2,x5 ly1.x2 ly2.x2 ly3x2 lyax2
X3 1 I'x3 x4 I'x3x5 ly1.x3 ly2.x3 ly3x3 ly4x3
Xa 1 I'xax5 Iy1 x4 Iy2.x4 ry3xa Iya xa
Xs 1 ly1,x5 ly2,x5 Y3 xs Yaxs
Y1 1 fyLy2 ly1ys fyLy4
Y2 1 My2ys ly2ya
Y3 1 lyay4
Y4 1

3areM 3HadYeHHs K0A(D(PUIIMETOB MAPHBIX KOPPEIALUNA OTMEYAIOTCS 3HAKOM (), €CIIH 3TOT
KO3 PHUIHUEHT KOPPETSAIMH CTATUCTUYESCKH 3a9HUM, U 3HAKOM (-), ecii KO3 pHUImeHT Koppemsun
He3HayuM. J[71s oTcenBaHMs HE3aBUCHUMBIX MepeMEeHHbBIX (X-0B) MPOBOAUTCS (OAMH U3 METOI0B)
cienyromas mporeaypa: u3 O0IIel KOppesiuOHON MaTPHIhl BBIIETSAETCS Yy4acToK ¢ Xi U B
sigeiiKax MPOCTaBJIAETCS COOTBETCTBEHHO (+) min (-).

X1 . X3 X4 Xs Komn-Bo
3HAUYUMBIX
KOppeIALHM
Xi |1 ] - + - 2-1-0
1 1 i i H 2
X3 | - - 1 + - 1-0
Xa | + - + 1 i 3
Xs | - | - + 1 2-1-0

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

Jlnst BBIOOpaA 3HAUYUMBIX 3aBUCUMOCTEN (110 KOA(PPUIMEHTY KOPPENIALUN) MEXIY Y-MU U
X-MH, 9TOOBI TIOCTPOUTH PETPECCHOHHBIC YpAaBHEHHsS CBSI3M, HEOOXOIMMO TPOAHAIH3HPOBATH
ellle OJIHY YacTh KOPPEISAIIMOHHON MaTPHUILIBIL:

Y Y, Y3 Yy 3HaYNMbIE
koppensanuu Xi ¢
Yi
X1 ryyxi/+ ly2x1/- rysxi/+ Fyaxil/- XicYiuY3
X2 I xel- Mxtxel- Mxtxel- Fxtxel- Xz —HeT
Koppessanuii ¢ Yi
X3 M xal- Mxaxal- Mxaxal- Mxal+ X3cYs
X4 rxl,x4/+ rxl,x4/+ rxl,x4/+ rxl,x4/' XsC Yl, Yz, Y3
Xs It x5/ Fx1.xs/- Ix1,xs/- Fx1,xs/+ Xs5C Ya
3nay. xoppen. Yic Xi | Yic Xy, Yoc Xy Ysc X1, | YacXs,
Xa X4 Xs




Ha ocHoBaHuM 3HaAYMMBIX KO3(DDUIIMEHTOB KOppeasiud MeKAy Yiu Xj ONpeaessieTcs], 9To
HEOOXOMMO IMOJIYYUTh PEFPECCUOHHBIE YPABHEHHUS CIIEAYIOMIUX BUIOB M C YUETOM OTCEMBAHMS
X-0B:

Y1= ao+ aiXy+ asXq;

Y2= a0 + asXy;

Y3 =ao+ arXy+ aaXy;

Y4 =ao+ asXs+ asXs;

AKP 4. [Tpu nmomomy mpruMeHEeHHs PErPEeCCHOHHOT0 aHAIN3a PACCUUTATh KOAPPUIIMEHTHI
PErpecCUOHHOrO YpaBHEHMSL.

B AKP 3 omnpeneneHbl BUABI PErpPECCHOHBIX 3aBUCUMOCTEH, KOTOpbIE HEOOXOAMMO
HOJY4YUTh AJIi OLEHHBAHHUSA, NPOTHO3a W YNPABJIECHUS TEXHOJIOIMUYECKMMHM mporeccamu. s
pacuera KO3(p(UIMEHTOB YpaBHEHUI &0, & NPUMEHSETCS pPACUYEeTHBIH METOJ HaWMEHBIINX
kBaaparoB (MHK) c¢ wucnonp3oBaHMeM HCXOIHON BBIOOPKH ciydaiHbIX BenmuunH. MHK
OperoiaraeT MOUCK AKCTPEMAJbHOTO (MUHUMAIBHOTO) 3HAaueHHs (YHKIHMOHATA CYMMBI
Pa3sHOCTH B KBaJipare MEeXAY (PaKTUUECKMMHM U pacUE€THBIMH 3aU€HUAMH (DYHKIIMM OTKIIMKA!

F = Z(Ygaxr. — Ypace)> — Min (0). B ypaBHEHHE TIOACTABIAIOTCSA MOCTPOUHO (DAKTHIECKUE
3HAYEHUS Ygaxr. U Ypacu. B BUAE ypaBHeHHUs, noiaydeHHoro B AKP 3. Jlns pemeHus ykazaHHOTO
¢dyHKIIMOHATa HEOOXOIUMO MOJTYYUTh CHCTEMY YPaBHEHHUH B YACTHBIX MIPOU3BOIHBIX M KaXKI0€ U3
YpaBHEHMI HpPUPABHATH K HyNI0. TakuMm oOpa3om, mojyyarcs 3HA4eHHUs CBOOOJHOIO 4JIeHA
ypaBHEHHsST 8o M KOd()(OUIIMEHTHI TPU HE3aBUCHMBIX IEPEMEHHBIX & = ax. i1 omepaTHBHOTO
pemrernss MHK npumensiercst mporpamMHoe obecnieuenue Exel (fx — nuneiin). B noanporpamme
«JIMHEIH» YKa3bIBaIOTCS KOOPAMHATHI Yi U Xi, 3aTeM Habuparotcs no3uuuu « MICTUHA» u 3atem
Shift+Ctrl+Enter. B npenBaputelibHO BBIICICHHOE TI0JIE TIPOIPAMMHO ITOMEIIAIOTCS PE3YIIbTATHI
pacuera — KO3 PUIHMEHTHI ag, di = axi (epBasi CTPOKa - COOTBETCTBEHHO YHTATh CIPaBa HAJIEBO),
ko3 dunuent nerepmuHanuu R? (3-1 crpoka, 1-if cronben) 1 Ko3QPUIHEHT MHOXECTBEHHBII
koppemsimun R = (R?)%°, kputepmii ®umepa F (4-as crpoka, 1-biif cronbem). Kpome Toro,
OIPE/ICIISIOT 3HAYMMOCTh KO3(D(GHIMEHTOB Npu (akropax (Xi) — pacUUTHIBACTCS KPHUTEPHS
CreiofieHta t = ai/Syi, re ai — kodpduuueHT npu i-oM GakTope - Xi, Sxi — CTaHJapTHOE
(cpenHEeKBagpaTHUECKOe) OTKJIOHEHHe Xi. PaccuumranHble 3HaueHus R, F, t cpaBHHMBawT c
COOTBETCTBYIOIMMH TAaOJMYHBIMHA (KPUTHUECKUMH) 3HAYCHUSIMU. B ciyyae, eciam pacueTHbIe
3Ha4YeHHs Oouiblie TaOJIMYHBIX, TO AEJACTCS BBIBOJ O CTATUCTMUYECKOM OJIM30CTH K JIMHEHHOM
3aBHCHUMOCTH, aJICKBATHOCTH YPaBHEHUS pealbHBIM JTAHHBIM MCXOJHOM BHIOOPKE M 3HAYMMOCTHU
K03 PUIMEHTOB perpeccu cooTBeTcTBeHHO. [l ycnoBuilt Hacrosumx AKP cnpaBeanuBo —
o0veM BbIOOpKHM Nn=59, konuuecTBO (akTopoB - Xj = 1-5. Torga TabmuyHble (KPUTHUYECKHE)
3HAUEHUS ONPEAEIAIOTCA CIEeAYIOmUM 00pa3oM. Rragn. = Rip. — cM. craTucTHUEcKyto TabIuIly B
AKP Ne 2 — mpu n = 59 u ypoBHe 3HauuMocTd 0 = 0,2 - Rpagn. = Rip. = 0,21; Fragn. = Fip. — B
cTaTucTUYecKkoi Tabmuue Frign ompenensercs B suyelike Ha NEPECEUEHUM NEPBOM KOJIOHKU
(cronbua) 3HaueHUil oObeMa BBIOOPKM M MEPBON TOPU3OHTAIM (CTPOUKH) 3HAYEHUH CTETEeHU
CBOOO/IBI (CTETIEHb CBOOO/IBI ONPEEISIETCS pa3HULIEH MEXKTY 00BEMOM BEIOOPKH M KOJIMYECTBOM
(haKToOpOB Xi, CTENIeHb CBOOO b paBHA B HarieM ciay4dae 59 — (1-5) = 58 — 54) - Fraon. = 1,49;  tracn.
= twp. B COOTBETCTBEHHON CTAaTHUCTUYECKOM TaliMile ompenensercs B siueiKke Ha MepecedyeHUH
NepBOil KOJOHKU (cToNOIa) 3HaueHUl oObeMa BBIOOPKM M TEPBOM TOPU3OHTAIH (CTPOUKH)
3HA4YCHUH p - BeposATHOCTH obecnieueHust, mpuHuMaeM o = 0,90, BBIOHUPAEM tragn, = tip. = 1,67.

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

Cornacuo TpeboBanusiMm OCT 14-34-90 «CraTHcTUYECKMH NPUEMOYHBIM KOHTPOIb
KayecTBa METAJUIONPOAYKIMHM IO KOPPEISLHOHHON CBSI3W MEXIy MapaMeTpaMu» BO3MOKHO
UCTOJIb30BAaHUE  PErPEeCCHOHHBIX  3aBUCHMMOCTEH  MapaMeTpoB  KadyecTBa  (BpeMeHHOe
COTPOTUBIIEHUSI Pa3pbIBY, OTHOCUTEIILHOE CY>KE€HUE U T.I.) OT (aKTOpPOB (XMMHUYECKUN COCTaB
CTalli, TEXHOJIOTUYECKUE TIapaMeTpbl TIpolecca) A INPOTrHO3UPOBAHUS CBOMCTB 0e3
OCYIIECTBJICHUS pa3pyLIAlOMIMX HCIbITAaHUNA. J[7s MpPOBEpKM TOYHOCTH MOJEIH MpPHU 3TOM
HaOWpaeTcsi KOHTPOJIBHBIH MAacCHB JaHHBIX, COCTOSIIUX M3 Pe3yJbTaToOB pa3pyIlAIOLINX



UCTIBITAHUN OJTHOM JeCATOH IUTaBOK/MapTHii Takoi mpoxykiuu. [Ipu Habope He MeHee 50 mIaBok
WIM OJUH pa3 B KBapTaJl MPOBOJUTCS MPOBEpKa TOYHOCTH MPHUMEHSIEMOW MaTeMaTH4eCKON
perpeccun. MeToauKa MPOBEPKH 3aKiII0YaeTcs B ciedyronieM. Habupaercs MaccuB pa3HOCTEH
MeX1y (aKTHUECKUMHU JaHHBIMH KOHTPOJIbHOM BBIOOPKHM U pPAacUETHBHIMU 3HAUEHUSIMHU 110
PErpecCMOHHOMY YPAaBHEHHMIO (Ypaxr. — Ypacu), PACUMTBIBACTCSA CPEAHEE 3HAYEHUE ITHX
OTKJIOHEHUII M CpaBHUBAETCS CO CTATUCTUYECKUM KpUTEpHEM (CTaHIAPTHBIM OTKJIOHEHUEM
napamerpa KadectBa - Syi). Eciu cpenHee OTKIIOHEHHE MEHEE CTaTHCTUYECKOTO mapamerpa, TO
ypaBHEHUE MPU3HAETCS aIeKBAaTHBIM pEalbHBIM YCIOBUAM. B MpPOTHBHOM cilydae MpOBOAUTCS
KOPPEKTUPOBKA YpaBHEHUsI MyTE€M HW3MEHEHUS 3HAYCHHUS €ro CBOOOJHOrO 4ieHa: dor = do -/+
(Yaaxr. — Ypaca.)/N, TI€ N — 00bEM KOHTPOJILHOM BEIOOPKH, 3HAK -/+ MOKA3BIBET, YTO, €CIIU CPEIHEE
OTKJIOHEHHS AYj UMEeT 3HaK +/- , TO KOPPEKTHPOBKA 3HAUCHHUS Ao OYIIET COOTBETCTBEHHO -/+AY;.

AKP 6. ITocTpouTh MaTpHIly HOTHOro (JaKTOPHOTO 3KcHepuMenTa tumna 2" —2% u 23,

B ocHOBaHMM CTENEHHOW 3aBUCHMOCTH IPEICTaBICHO KOJHMYECTBO  YPOBHEH
BapbUpoBaHus (akTopoB. MiMeeTcs nBa BapuaHTa ypOBHEH: 2 - MUHUMAJIbHOE M MaKCUMAIIbHOE
3HAUYCHHS U 3 — MHHUMAaJIbHOE, MAKCUMAJIbHOE U CpelHee 3HaueHHus (axTopoB. B mokazarene
CTENICHHOW 3aBMCHUMOCTH TIPEJICTABICHO KOJIMYECTBO (aKTOpoB. [IpM COCTABICHWUM MATPHIIBI
IUIAHUPOBAHMS JKCIIEPUMEHTa HEOOXOIMMO YUYUTHIBATH YETHIPE CBOMCTBA CYLICCTBOBAHHUS
ypOBHEH  (aKTOPOB: CHUMMETPUYHOCTb, OPTOTOHAIBHOCTh, POTATA0CIBHOCTh, YCIOBHUE
HOPMHUPOBKH.

Omnpenenuth K03QOUIMEHTH YPaBHEHHUS 110 U3BECTHOMY alroputmy: ai = (Xxiyi)/n, ao =
Zyiln.

AKP 7. TTocTpouTh BCe BO3MOKHBIE BapHAHTBI MATPHUIIBI APOOHOTO IKCIIEPUMEHTA THIIA
231,252 Onpenenuts K0d(hOHUIMEHTH YpaBHEHHS 110 H3BECTHOMY aJITOPUTMY: & = (ZXiYi)/n, ao =
Zyiln.

AKP 8. Pacuurtarh KO3(QQHUUMEHT KOHKOpAauuu (KO3(PQUIMEHT coriacus) IpH
HKCIEPTHOM OIIEHKE BIMSIHUS (PaKkTOpOB Ha (YHKIUIO OTKJIMKA (MapaMeTp ONTHUMM3AIUH) IO
cnenyromeii 3apucumoctn: W = 12S/[m?(n-n)], tme S — cymMa KBagpaToB OTKJIOHEHHMIl OT
CPEIHETO 3HAYEHUS OLEHKHU SKCIIEPTOB, M — YHCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Hailtu »skcTpeManbHOE 3HAU€HHE IapamMeTpa ONTHUMH3aluu B o0nactu
ornpeneneHuss QyHKIHUU JBYX M MHOTO(GAKTOPHBIX YpaBHEHHMH (METOA KPYTOTO BOCXOXIEHUS
bokca-Yuiicona) ¢ npuMeHEHHWEM HUTTEpallMOHHOrO IOLIaroBOro METoJa B HallpaBJICHUU
rpaJUeHTa.

Memoouueckue pexomenoayuu 051 LHOO2OMOBKU K CEMUHAPY =  NPAKMUYECKUM 3AHAMUAM

CeMuHap - BUJ TPYNNOBBIX 3aHATUH MO KaKOW-TMOO HaydyHOHM, y4ueOHOM U apyroi
npobjemMaTuke, akTUBHOE OOCYXKJIEHHE yYaCTHHKAaMHU 3apaHee MOATOTOBJIEHHBIX COOOIEHHIA,
JoknanoB U T.a. C TEeMaTUKOW CEMUHApOB CTYJIEHThl 3HAKOMATCS 3apaHee. AJIMOpUTM
MOJr0-TOBKM K CEMUHApy CIENYIOIIMNA: BHIOpaB TeMY, CTYACHT COCTaBIIAET CBOM IIaH-rpaduk
MOJI-TOTOBKU K ceMUHapy. J{i1s mpuoOpeTeHus NMpoKoro BUAEHUS NMPOOIeMbl CTYACHT CTapaeTcst
OCMBICIIUTH €€ B 00111eM 00beMe; MO3HAKOMUTHCS ¢ TeMOIl 110 0a30BOMY yueOHOMY OCOOHUIO MITH
JpPYyroii OCHOBHOM PEKOMEHIYyEeMOW JHUTEPATYPE; BBIABUTh OCHOBHBIE HJIEH, PACKPBIBAIOIINE
JAaHHYIO TpoOJieMy; CBEpUTh HX OIpEIeNIEeHUs CO CIPABOYHHKAMM, SHIMKIIONEIUEH;
MOJI-TOTOBUTH IUIAH-KOHCHEKT PACKPBITUS JAaHHOW MpPOOJEMBbI; BBISBUTH HESICHBIE BOIPOCHI U
10J10-OpaTh JOMOJHUTENBHYIO JTUTEPATYPy ISl KX OCBELICHUS; COCTABUThH TE3UCHI BBICTYIIJICHUS
Ha OTJEJBbHBIX JINCTaxX JJIs MOCJIEAYIOIEro BHECEHUSI JOMOJHEHUN U MMOArOTOBUThH JOKJIa] WA
pe-epar uis COOOIIEHUS HA CEMHHApe; IMPOAHAIW3UPOBATh COOPAaHHBIA MaTepuasl Jyis
JIOTIOTHU-TENbHON HH(OpMaILIUY M0 TEMaM CEMUHApPa; TOTOBSICh K BBICTYIUICHUIO Ha CEMUHApE, 110
BO3MOXHOCTH HPOKOHCYJIBTHPOBATBCA C MpENojaBaTesieM; OTHOCHTBCS K COOpaHHOMY



MaTepHaiy, Kak K MCTOYHUKY OyIyIINX UCCIIeIOBaHHMA.

CeMuHapckue 3aHATUSA DPACIIUPSIOT M 3aKPEIUBIIOT 3HAHUS, 3aJ0KCHHBIE B TCOPUU
npeamera. Ha HHX BBIHOCSATCS BOIPOCH, OCOOCHHO HEOOXOOUMBIE /IS TPAKTUKH, WIH
Ipo0JIeMHbIE BOIPOCHI, KOTOPbIE BO3MOXHO PEIIUTh TOJIBKO B IIpolriecce coTpyaHudecTBa. Cpenu
00s13aTeNIbHBIX TPEOOBAHUN K CEMHHAPY - MPEIBAPUTEIHHOE 03HAKOMJICHHE C TEMOM, BOIIPOCaMU
Y JTUTEPaTypou Mo TaHHOU TeMeE.

CoBpeMeHHas IpaKTHKa MpeylaraeT MUPOKUN KPyT TUIIOB CEMUHAPCKUX 3aHATui. Cpenu
HUX 0C000€ MECTO 3aHMMAaeT CeMMHApP-IAUCKYCCHs, 1€ B AMAJIOre XOpOUIO yCBaWBaeTCsl HOBas
uHOpMaNs, BUIAHBI YOXKICHUS CTYACHTA; 00CYKIAIOTCS MPOTUBOPEUHs (SIBHBIE U CKPBITHIC) U
HEJIOCTaTKU; sl 00CYXKAeHUs1 OepyTcsl KOHKPETHBIE aKTyallbHble BOIPOCHI, C KOTOPBIMH CTY-
JEHTBl IPEABAPUTENIBHO O3HAKOMJIEHBI. Takke B CEMUHAp BKJIIOYAKOTCS BOIPOCH JJIf
UHTEJUIEKTYyaJbHOM pPa3MUHKU (MHOTJA 3TO JUCKYCCHOHHAs CTaThsl, IO KOTOPOH CTaBATCS
IpOOJIEMHBIE BOMPOCHI); TUCKYCCHSI MOYKET pa3BEpPThIBATHCS 3a04YHO KaK KPYrOBOH ceMUHap.
Jlanee moaBOIATCS WTOTH IHUCKYCCHM, 3aCIyLIMBAIOTCS M 3aAIIMILAIOTCS NPOCKTHBIC 3aJaHUA.
[Tocne sToro mpoxoaut "MO3roBoi mITypM" 1O HEPEIIEHHBIM MPoOIeMaM JUCKYCCHHU, a TaKKe
BBISBJSIFOTCSL TPUKJIAJHBIE ACIEKTBI, KOTOPbIE MOYKHO PEKOMEHIOBAaTh MJIs BKJIIOYEHUS B
KypCOBbI€ U JUIUIOMHBbIE pabOThl WM B ampodauuio Ha npaktuke. Ha ceccun mpernopasaresnb
000011aeT pe3yapTaThl IPOJEIaHHON CTYIEHTOM pabOThl.

CeMUHapbI-IUCKYCCUU TPOBOJATCS C LEJIbI0 BBIABICHUS MHEHUS CTYJEHTOB IO
aKTyaJIbHBIM BOIIPOCAaM U3Yy4aeMOI0 IIpeaMETa.

CeMuHap-ucciaeloBaHUE TpEANoiaraeT IpeABapUTENbHYI0 pabdoTy - HalucaHHe
pedepara, 1oknaga Mo UTOraM ONBITHON pabOTHI. YdacTHe B HEM - 3TO, IPEXJIE BCEro, TUAJIOT
CTYAICHTa C IperojaBaTeneM. Pe3ynbraTel 00CyKIal0TCa Ha CEMUHApPE C HATISAIHBIM MOKa30M
UCCIIEI0OBATEIbCKOrO0 MaTepuasia (CXembl, TaOJuLbl, IpadUKd, AUATHOCTUYECKHE METOJIUKH).
YactuaHno maTepuai MoxeT ObITh BKItoYeH B BKP. IIpu moAroToBke Kk ceMHHAPY-UCCIIETOBAHHIO
CTYACHT M3y4YaeT pe3yJibTaTbl TEOPETUYECKUX HCCIEeIOBaHMM, cocTaBiseT OuOauorpaduio mo
TEeME, YUUTCS MHUCaTh 0030pbl 0 TEXHUYECKOH 3a/1aue-1polieme.

[IpobnemHBIIl ceMHUHAp TOTOBUTCS MpeErojaBaTeNieM JOCTaTOYHO OCHOBATENbHO:
no10uparoTcst MpoOIeMHbIE U KOHTPOJIIbHO-TIPOBEPOUYHbIE BOMPOCHL. Takoil ceMHHap BO3MOKEH
TOJIBKO TOCJIE IPOXO0XKAECHUS TeMbI. K HEMY CTYI€HTBI TOTOBATCS 10 JINTEPATYPHBIM UCTOYHUKAM:
MOHOrpaduy, CIPaBOYHUKH, CIOBapH, KypHaibl. K nmpobieMHOMy ceMuHapy NMpocMaTpUBAETCs
JUTEpaTypa B paMKax Pa3IUYHbIX UCCIIEAOBATENbCKUX IIKOJI (HampuMmep "TpaauinoHHbIe U He-
TpaAUITMOHHBIC TTOAXOBI K pobiieme").

HauOonpiryto  3¢p(peKTHBHOCTH NPUHOCAT CEMHUHAphl, MPOBOAMMBIE B Qopme
KOJUIEKTUBHOM T103HABATEIbHOW JAESTENbHOCTH, HMMEIOIIEH OIpeaeseHHble OCOOEHHOCTH, a
UMEHHO:

- paszeneHue CTYJEHTOB Ha TPYyNINbl MO HX JKeIaHHIO (C 00s3aTeNbHBIM Y4acTUEM
CTY/IEHTa C YCTOMYMBBIM HHTEPECOM K JJAaHHOMY IIPEMETY);

- IOCTAaHOBKa O0IKX LIeJeH U 3a/1a4 JUIsl TPYIIIIBL;

- pabora B TOCIENOBATENBHOCTH - MHIAMBHAYyajbHas, mapHas (4ame BCEro
MepEKPECT-HBINA OMPOC), padoTa B TPyMIe, KOJJIECKTUBHAS;

- 00s13aTeNnbHOE MpeIBapUTEIbHOE OTPAHNYECHUE 110 BPEMEHH KaXK0T0 3Tamna 3aHATUH;

- OKCIIEPTHBIN aHAIN3 ¢ pacueToM Ko3(hdUiMeHTa KOHKOPIAIHH;

- OIIGHKA PabOTHI IPYIIIBI MIPEToIaBaTelNeM;

- IPOBEJIEHUE CAaMOOIICHKHU.

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

1. OcHoOBHbBIE TOHATUS U3 TEOPUH BEPOSITHOCTH W MATEeMAaTHYECKOH CTAaTUCTHUKH
(reHepanbHasi COBOKYIHOCTb, BEIOOpKA CIy4YailHBIX BEJIMYUH, XapaKTEPUCTUKU BHIOOPKH).

2. IlonsiTHe O BUAAX IJIAHUPOBAHUS MAaTEMAaTUYECKOIO U (PU3NYECKOTO IKCIIEPUMEHTOB,
MPUHIIUIIAX T€OMETPUYECKOr0 U (PU3MUECKOTO 010011 0OBEKTOB YIIPABICHHUS.



3. Texymuit KOHTPOJIb MPOIYKIIHMH.

4. TlpyHUMIIEI BBIOOpPA KOHTPOJIMPYEMBIX MApaMeTpPOB M HUX YPOBHSA B CTaHIapTax Ha
METAJITYPrUUYECKYIO IIPOAYKLIHIO.

5. Craructuueckoe 00OCHOBaHME 00ObeMa BBIOOPKM IpU KOHTPOJE y IOCTAaBUIMKA U
noTpeouTens.

6. KoHTposibHBIE KapTHI.

7. O0uias cxema ynpaBieHHs TEXHOJIOTHYECKUM 00BEKTOM C aIallTHBHBIM 0JI0KOM

8. Teopernueckuii Moaxo/A, MaTeMaTHYECKOE CUMYJIMPOBAHHE YCIOBUH 3KCIIEPUMEHTA,
(bu3u-uecKuil SKCIIepUMEHT.

9. Ycnous nonobus pusnueckoro o0beKTa U MaTepUanbHON KOIUU.

10. Be16op naunbosnee 3¢ peKTUBHOM CXeMbI SKCIIEPUMEHTA.

11. CocraBieHue IIaHA MPOBEIACHUS DKCIIEPUMEHTOB Pa3HBIX YPOBHEH (OMBITHBIN,
1a00paTOpPHBIi, ITOJIYIIPOMBIIUICHHBIH, IIPOMBIILIICHHBIM, U3rOTOBJIICHUE
OIBITHO-TIPOMBILIUIEHHON MAPTHUH).

12. Bunpl napamMeTpoB ONTUMHU3ALUHU, 0000IIEHHBIM TapaMeTp ONTUMU3ALMH, (QYHKIUS
KeNaTeIbHOCTH.

13. BpiOop Tuna MareMaTu4ecKoi MOJIMHOMHAIbHOM UM UHON MOJIENH.

14. IIpaBuia MoCTpOEHUS IJIAHOB — JPOOHBIX PEILIUK.

15. Pucku nipu MCHOSIb30BaHUU IIJIAHOB C IPOOHBIMHU PEIUIMKAMU — BIIMSHUE HA TOYHOCTh
IPOTHO3UPOBAaHUS (PYHKIIUU OTKJIMKA.

16. Tumsl TIaHOB 3KCIIEPUMEHTA — IBY- U Tpex (akropubie mianbl Trma N = m" (N —
HE00X0/IMMO€ KOJMYECTBO OIBITOB, M — KOJUYECTBO YPOBHEH BapbUpPOBaHMs CIy4dalHbIX
¢dakTopoB, N — KOIUYECTBO (PAKTOPOB).

17. Koapdunuent konkopmanuu (KodO@PHUIMEHT COTJIacus) MPHU SKCIIEPTHON OICHKE
BIHSIHASA (PaKTOPOB HA (PYHKITUIO OTKJIMKA (TapaMeTp ONTHMH3ALINN).

18. OcHoOBHBIE CBOMCTBa MaTpuUIlbl MaTEeMAaTUYECKH IUIAHUPYEMOIO 3KCIIEpUMEHTa
(OpPTOrOHATBHOCTH, POTOTAOEIBHOCTh, CHMMETPHYHOCTh, HOPMHUPOBKA SKCIEPUMEHTAIHHON
MaTpHIIbl).

19. Metoauka pacuera Kod3(pQHUIMEHTOB SMIUPUUYECKOTO YpPAaBHEHHUS 10 JaHHBIM
IIPOBEJEHHOTO IIJIAHUPYEMOT'O IKCIIEPUMEHTA.

20. Ces3b 3 dexra pakropa ¢ KO3PPUIUEHTAMHU YPaBHEHUS.

21. Kputepun onTUManbHOCTH IJIAHOB 3KCIIEPUMEHTA.

22. BBeneHue B pelIeHHE MO TMOUCKY ONTHMAJIbHOTO 3KCTPEMAJbHOIO 3HAUEHUs
napameTrpa ONTUMH3AIMM B 00JacTH onpeAereHus QYHKUUMU JBYX U MHOTO(AaKTOPHBIX
ypaBHEHUH (METOJI KpyTOro BocxoxaeHus1 bokca-Yuicona u ap.).



[MTPMJIOXXEHUE 2

7 OueHo4YHbIe CpeACTBA /ISl IPOBeAeHUs IPOMEeKYTOUHOM aTTecTalluu

IIpomexxyTouHass —arrecTaluus MMEET LEIbI0 OINPENCIUTh CTEHNEHb JIOCTUKCHUS
3arJIaHUPOBAHHBIX PE3YAbTATOB 00YUEHUS 110 TUCIUIUIMHE (MOJIYII0) 32 CEMECTP U IPOBOAUTCS B
dbopMme 3K3aMeHa.

JlaHHBIN pa3Aen COCTOUT UX JIBYX ITYHKTOB:

a) Ilnanupyemsble pe3ynabTaThl OOYYEHHS W OIICHOYHBIC CPEACTBA JJsI IPOBEICHUS
IIPOMEKYTOUHOM aTTECTALUU.

6) Ilopsimox mpoBeaeHHS MPOMEKYTOUHOW aTTECTAllMM, II0Ka3aTeld M KPUTCPUH
OLICHUBAHMSL.



a) HJ'IaHI/IpyeMLIe pe3yJdbTaThbl oﬁyt{em/m U OICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA HpOMe)KyTOqHOﬁ aTrecramum:

CTpyKTypHBI
3JIEMEHT

KOMIICTCHIIN U

[Tmanupymble pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

Koa n CoAECpPKaHUE KOMIIETCHIIUH

OIIK-4 -

TOTOBHOCTBIO COYCTATh TCOPHUIO U NPAKTUKY JIAA PCIICHUA WHKCHCPHBIX 3a/1a4

3HaTh - ocHOBHbIE onpenencHus | [lepedeHb TeopeTHYECKMX BOIPOCOB K IK3aMeHY
IJIaHUPOBaHuA 1. CBeneHus U3 TEOpUHU BEPOSTHOCTU U MAaTEMATUYECKONW CTATUCTUKU (T€HEpaibHasi COBOKYITHOCTb,
9KCIICpU-MCHTA, BBIOOPKA CITy4alHBIX BEIHYWH, XapaKTEPUCTUKU BEIOOPKH).
- KIaCCH(HUKALHIO 2. Busipl niaHUpOBaHUs MATEMAaTUYECKOTO U (PU3MUECKOT0 IKCIIEPUMEHTOB, IPUHIUIIBI TEOMETPUYECKO-TO
C110c0-00B BHIOOPA IUIAHA | i1 (hH3MUECKOTO T10/J00Hs 0OBEKTOB YIIPABJICHHS.
9KCIIC-PHMCHTA, 3. [lopsiok npoBeAEHUS TEKYIIETO0 KOHTPOJIS POLYKIUH.
TEOPETUIECKUE OCHOBBI 4. IlpuHMIBI BBIOOpA KOHTPOIUPYEMBIX MapaMEeTPOB M UX YPOBHA B CTaHAApPTaX Ha METAJLTyprHYECKYIO
pacyera K03 Pu-UHUEHTOB | mpoayKIHIO.
SMIINPUICCKHUX 5. Cratuctudeckoe 000CHOBaHUE 00beMa BHIOOPKU IIPU KOHTPOJIE Y MOCTABIIMKA U MOTPEOUTENS.
YPaBHEHUH perpeccuu; 6. MeTo1pl TOCTPOEHUSI KOHTPOJIBHBIX KapT.
- OCHOBBI COCTABJICHUA 7. O01IyI0 CXeMy YIpaBJICHUS TEXHOJIOTHUYECKUM O00BEKTOM C aJalTHBHBIM OJIOKOM.
MaTpHI, II0JIHOT'O H 8. Teopernueckuil MOAXO0J, MaTeMAaTUYECKOE CHMYJIMPOBAHME YCIOBUM HKCIEPUMEHTA, (U3NYECKUIN
Ipo0-HOro (HhaKTOPHOTO JKCIIEPUMEHT.
OKCIIC-PUMCHTA, 9. YcnoBust mogo0us GU3nIecKoro o0beKTa U MaTepuagIbHON KOMUH.
- METO/IMKY pacyeTa 10. Metoas! BeIOOpa Hanbosee 3¢ (HheKTUBHOM CXEMBbI HKCIIEPUMEHTA.
Ko3-¢uinenTa 11. VYcnoBus cocraBieHus IJIaHA TPOBEIACHUS OKCIEPUMEHTOB pa3HBIX YpPOBHEW (OMIBITHBIM,
KOHKOpAa-Iinu nabopaToOpHbIN, TMONYMPOMBIIUICHHBIH, MPOMBIIUICHHBIH, W3TOTOBIEHUE  OMBITHO-POMBIIIICHHON

MapTUH).
Ymeth - 3¢ (eKTUBHO IIpumepHble NpakTHYECKUE 321aHUS I IK3aMeHAa

pUMe-HATh METO/IbI
MJIaHUPO-BAHUS
JKCIIEPUMEHTA;

- ACII0JIb30BATh
METOAU-KY
MaTEMaTHUYECKOTO
TUTAHUPOBAHUS
IKCIIEPU-MEHTA;

1. Haxoauth sKcTpeMallbHOE 3HA4YEHHE MapameTpa ONTHUMM3AIMKM B O0JacTU ompeseneHus (QyHKUUU C
MIPUMEHEHHEM UTTEPALMOHHOTO MOIIAroBOr0 METO/A B HANPaBJICHUH IPATUCHTA.

2. CTpouTh BapHaHTHI MATPHUIEI ApoOHOro skcmepuMenta tuma 2371, 2%2; ompenmensats kod(UIHEHTH
ypaBHEHHUsI [10 U3BECTHOMY alITOPUTMY: & = (XxiYi)/n, ao = Xyi/n.

3. CTponTh MaTPUILy MOTHOTO (GAKTOPHOTO 3KcriepuMenTa THia 2" —22 n 23; onpenensats K03phUIHEHTH
ypaBHEHHUsI [10 U3BECTHOMY alITOpUTMY: & = (XxiYi)/n, ao = XZyi/n.

4. TIpoBOOUTHh KOPPEKTHPOBKY TOYHOCTH YPAaBHEHHUS PErPEecCHH B TEUYCHUM BPEMEHH 110 MAaCCHBY
pasHocTel Mexay (aKTHUYECKUMH JAaHHBIMH KOHTPOJBHOM BBIOOPKM M PACUYETHBIMH 3HAYCHUSMH TI0




CrpyKTypHBII

[Inanupymsble pe3ysbTaThl

JJIEMEHT OueHouHblE CpecTBa
0o0y4eHus

KOMIIETEeHIIUH
- COCTaBJIATh MAaTPUILY pPErpecCUOHHOMY YpaBHEHMIO (Ygaxr. — Ypacw.). ECIM cpenHee OTKIOHEHHE MeEHee CTaTUCTHYECKOIo
MOJTHOTO ¥ JPOOHOTO napameTpa - CTaHIapTHOTO OTKJIOHEHHUS S, TO YpaBHEHHUE MPU3HAETCS aIeKBaTHBIM. B pOTHBHOM citydae
(bakTOopHOTO HPOBOJUTCSI KOPPEKTUPOBKA YpaBHEHHS ITyTeM M3MEHECHUs 3HAYCHUs ero CBOOOIHOIO 4ieHa: aol = do -/+
JKCIIEpU-MEHTA; X(Ygaxr. — Ypacu.)/N, TAE N — 00BEM KOHTPOJILHON BBIOOPKH, 3HAK -/+ IOKa3bIBET, YTO, €CIIU CpEIHEe
- IPUMEHSATH B padoTe OTKJIOHEHUS AYi UMeeT 3HaK +/-, TO KOPPEKTUPOBKA 3HaYEHHUs Ao OyZEeT COOTBETCTBEHHO -/+AYi.
AKCIEPTHYIO OLIEHKY 5. PaccunteiBaTh KOI(QUIHMEHTH PErPECCHOHHOTO ypaBHEHHs (1O BBIOOpKE, TPEATIOKECHHOM
3Ha-4UMOCTH (PAKTOPOB, | [IperojaBaTesieM) Mociae MPOBEACHHS KOPPEIALMOHHOIO aHaINU3a, OTCEMBAHUS HE3HAUYUMBIX (aKTOpPOB U
OI-peEAIOUINX OIpesieNICHUs! CBS3U 3aBUCUMbIX U HE3aBHCUMBbIX NIEPEMEHHBIX.
(GYHKIMIO OTKIIMKA

Bnanets - IPaKTUYECKUMHU 3aganne Ha pelleHue 32124 U3 NPo¢eCHOHAIBLHON 00/1aCTH, KOMILJIEKCHbIE 32/IaHUA

HaBBI-KaMH T10
MPUMECHEHHUIO METO/1a
TUTAHUPOBAHUS
IKCIIEPUMEHTA;

- MeToJ1IaMu (PU3HUECKOTO
U TEOMETPUICCKOTO
MO-100HS;

- ipopeccroHaIbHBIM
SI3BIKOM TTPEIMETHOM
001acTH 3HAHUS

1. Meronmamu pacdyera K03(hUIIMEHTOB PETPeCCHOHHOTO ypaBHeHus ¢ npuMeHenrneM MHK u onpenenennem
NapaMeTpoB KauecTBa MOJYYEHHOTO ypaBHEHHs Mo mokasatedsM R?, R, F, t, Secr (COOTBETCTBEHHO
koapduLreHTa JeTepMUHAIMKM, Ko3(h(dUIMEeHTa MHOXXECTBEHOH Koppensuuu, Kputepus Puiiepa,
kodpdunrenta CTbI0JIEHTa, OCTATOYHOTO CTAHIAPTHOTO OTKJIOHEHHUS).

2. IlpaBmwiaMu paoKa3aTenbCTBAa a/IeKBaTHOCTH YPAaBHEHMSI pealbHOMY IPOIECCY IIyTeM CpaBHEHUS
BBIIIEYKA3aHHBIX B I1. | mapaMeTpoB ¢ UX TAOJMYHBIMU 3HAYEHUSMHU B 3aBHCHMOCTH OT 00beéMa BbIOOPKH,
3HAYUMOCTH ITOKA3aTENEH.

3. HaBblkamMu uccienoBaHMs U HOCTPOCHMS (DU3MYECKMX MOJeNell MpOLEeccCOB € y4YeTOM NPHUHIIMIIOB
noxo0us.

4. KOMITJIEKCHBIM MOJXOJ0M K DPELICHHIO 33/a4 IUIAHUPOBAHMs HKCIEPHUMEHTa C BBIOOPOYHBIM H/HIIU
CYMMapHBIM HCIIOJIb30BAHUEM BBILIETIPEACTABICHHBIX MPUEMOB, MPAKTUK, TEXHOJIOTHH IJS MOJy4eHHUS
3¢ (HEKTUBHOTO KOHEYHOTO pe3yJbTaTa.

5. Ilpuemamu KpyTOro BOCXOXACHUS IPU MOUCKE SKCTPEMAIbHBIX 3HAUEHUI (YHKIIMU OTKJIMKA, TapamMeTpa
ONTHMHU3ALNH.

Kon u conep:xxanne komnerenmuu: [1K-2 - cnocoOHOCTHIO BEIOMpPATh METOIBI UCCIICA0OBAHMUS, TUTAHUPOBATH U IPOBOJAUTH HEOOXO0IUMBIC

OKCIICPUMCHTBI, MHTCPIPECTUPOBATD PE3YJIbTAThI U ACJIATh BHIBOJIbI

3HaTh

- METOJIbI TUTAHUPOBAHUS
HKCIIEPUMEHTOB Pa3HOIO
YPOBHS;

Hepeqeﬂb TCOPETHYECCKHUX BONIPOCOB K 3K3aMECHY

1. I[IpaBuia mocTpoeHHUs MIAHOB — APOOHBIX PETLIHK.
2. Pucku npu MCrosIb30BaHUHU TUIAHOB € APOOHBIMHU PEIUIMKaMU — BIMSIHUE HA TOYHOCTh MPOTHO3UPOBAHUS




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnaaupymblie pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

- c110coOBI COCTaBJIECHUS
IJIAHOB
MaTEeMaTHYECKO-TO
JKCIIEPUMEHTA;

- IpOLIE Pl ITOUCKA
ON-TUMAJIBHBIX PEIIECHUN

(YHKIIMH OTKJIMKA.

3. Tumbl IUIAaHOB SKCIEPUMEHTa — NBY- U Tpex (aktopubie mianel Tuma N = m" (N — #HeoOxomaumoe
KOJIMYECTBO OMBITOB, M — KOJMYECTBO YPOBHEH BapbHUpPOBAHUS CIydailHBIX (paKTOpOB, N — KOJMYECTBO
(dakTopoB).

4. Mertoasl pacdera ko3 duimeHTa KOHKopaauu (K03 GUIIMEHTa COTJIachs) IPH SKCIEPTHOW OICHKE
BIHSTHUA ()AaKTOPOB HA (QPYHKITUIO OTKJIMKA (TapaMeTp ONTHMH3AIINN ).

5. OcHOBHBIE CBOWCTBAa MaTpPHUIIbl MAaTEMaTHYECKH IUIAHUPYEMOIO SKCIIEPUMEHTa (OPTOTrOHAIBHOCTb,
POTOTAa0ETBFHOCTh, CHMMETPHYHOCTh, HOPMHUPOBKA SKCIIEPUMEHTAIIBHOW MaTPHUIIBI).

6. Meroauky pacyera KOd(h(GUIMEHTOB OHMIHPUYECKOTO YpPAaBHEHHUS MO JaHHBIM MPOBEICHHOIO
TUTAHUPYEMOT'O SKCIIEPHMEHTA.

7. Ca3b b dekra akTopa ¢ kKodphumeHTaMl ypaBHEHHUS.

8. Kpurepun onTHMaIbHOCTH TUTAHOB SKCIIEPUMEHTA.

9. Metozpl pemeHus Mo MOMCKY ONTUMAIBbHOTO AKCTPEMAILHOIO 3HAUEHMs MapameTpa ONTHMH3alMU B
obmactu ompeneneHuss GyHKIUU JIBYX M MHOTO(AKTOPHBIX ypaBHEHUH (METOI KPYTOTO BOCXOXKIEHHS
boxkca-Yuiicona u np.

10. Kpurepun onTUMaJIbHOCTH MIJIAHOB HKCIIEPHMEHTA.

VYMmeTs

- IPUMEHATh METOABI
IUTAHUPOBAHUS
DKCIEPU-MEHTOB PAa3HOTO
YPOBHS ;

- COCTaBJIATh IUIAHbI
Ma-TeMaTUYeCKOTro
IKCIIEPU-MEHTA;

- HaXOJIUTh ONTUMAJIbHbIE
pELIeHUs] U3BECTHBIMU
MeTOaMH1

IIpumepHble NpaKkTHYECKHUE 3a1aHUS IS IK3aMeHAa

1. PacuutsiBaTh K03 PULIMEHT KOHKOpAALUHU (KO3(DPHUIIMEHT coryiacusi) MpU HKCIIEPTHOM OLIEHKE BIHUSHUS
(akTOpOB Ha (PYHKIHUIO OTKJIMKA (TapaMeTp ONTHMU3ALINN).

2. OrcenBaTh HE3HAYMMEBIE (PAKTOP aHATM3UPYEMOH BBIOOPKH, 3aJlaHHON MpernoaaBaTesieM. OnpenensTh
CTaTUCTUYECKM 3HAUYUMBIE CBSI3M MEXKIY 3aBUCHUMBIMH M HE3aBHUCHMBIMU IIEPEMEHHBIMH M BHJA
PErpecCUOHHOI 3aBUCUMOCTH, a TAK)KE MEX]ly HE3aBUCUMBIMU NIEPEMEHHBIMH.

3. CTpouTh rucTOrpaMMy CIydaifHOW BEIMYHMHBI 110 BBIOOPKE, 3aJaHHOH MperoaaBaTesieM.

4. PacuuThiBaThb CTATUCTHYECKHE TIapaMeTpbl CIydalHOM BEIMYUMHBI B  BBIOOpKE,
IIPENOJaBaTENIEM.

5. CocTaBnATh IJ1aH MPOMBIIIJIEHHOTO SKCIIEPUMEHTA 10 HAMIPABJICHUIO, 3aJaHHOMY MPEIO0/1aBaTeIeM.
6. IlpeacraBiiTh cxeMmy ynpaBieHUs] 00bEKTOM HCCIIEA0BAaHUS, PETYIUPOBAHUS C aJAITUBHBIM OJIOKOM.

3aJaHHON




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnaaupymblie pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

Bnanets

- METOIaMU
IUTAHUPOBA-HUS
9KCTIIEPUMEHTAMH PA3HOTO
YPOBHH,

- METOTUKOM TIOJIHOTO H
JIPOOHOTO
MaTeMaTH4EeC-KOro
9KCICPUMECHTA;

- METOJITaMHU OITPECICHUS
3KCTPEMAaIbHBIX
3HAYe-HUH MPH TOUCKE
ONTHU-MAJIbHLIX 3HAYCHUHU

3ajanue Ha pelieHHe 327124 U3 NPO(ecHOHAJIBLHOMH 00/1aCTH, KOMILJIEKCHbIE 32IaHUS

1. Metonamu BeIOOpa 3(h(heKTUBHBIX MPABUII IPOBEICHUS UCCIECIOBAHNHN IJIs1 JOCTHXKEHUS TIOCTABICHHBIX

LEeJIEN.

2. HaBbIkaMu IOCTPOEHUSI TUCTOIPAMM U MHTENIPETALIMU UX PE3YIbTaTOB.

3. IIpaBunamMu MOCTPOCHHUSI TJIAHOB MOJHOTO U JIPOOHOTO MaTeMaTHYECKOTO IKCIEPUMEHTa (OTCeUBaHUE

HE3HAUYUMBIX (PAaKTOPOB W BHIOOp KOJIMYECTBA YPOBHEW BapbHpPOBaHUS (DAKTOPOB, HCIIOIH30BAHUE

IPUHIMIIOB CHMMETPHH, OPTOTOHAEHOCTH, poTaTabenbHOCTH, HopMupoBkH) Tuma 23, 25, 231, 252 ¢ on-
peneneHreM KodpPUIMEHTOB YpaBHEHHS 10 H3BECTHOMY alropuTMy: 8 = (Zxiyi)/n, a = Zyi/n.

4. IlpmemMamMyu TOYHOTO BBIMOJIHEHHS IIJJaHA OKCIEPHUMEHTa B PAa3HBIX YCJIOBUAX JIaOOPATOPHBIX,

MIOJIYTIPOMBIIIEHHBIX, IPOMBILUIEHHBIX) C 00€CTIEYEHUEM YEThIPEX MPUHIIUIIOB IUIAHA.

5. Brnagets anpuopHoit uaopmanueir 06 00beKTe HCcCae0BaHus, PEryINpOBaHus 11 BbIOOpa Hanbomee

palMOHAJIBHOTO IIJIaHa SKCIIEPUMEHTA.




Memooduueckue pexomenoayuu 011 LOO2OMOBKU K IK3AMEHY

DK3aMeH SBJSeTCS HEOThEMJIEMON YacThio Y4eOHOro Mmpolecca U MpU3BaH 3aKperuTh U
YIOPSIOYUTh 3HAHHS CTYJEHTA, MOJyYeHHBIC HA 3aHATHUSAX M caMmocTositensHo. Kpome Ttoro,
MOJArOTOBKA K HSK3aMEHY HalpaBlieHa Ha MPUMEHEHHE IOJIyYEHHBIX 3HAHUN I peleHUs
NPaKTUYECKUX 3a/a4 [0 CHEIHaIbHOCTH, NPOQHI0 MOArOTOBKM. Ha mpoBeneHue sk3ameHa
OTBOJISITCS YaChl 3aHSTUI [0 PACIIHUCAHUIO.

Cnaue »sK3aMeHa mpenuiecTByeT paboTa CTyJeHTa Ha JIEKIMOHHBIX, CEMHHAPCKHX
3aHATHUAX M CaMOCTOsITENbHAss paboTa MO M3YyYEHHUIO MpeaMeTa M IMOATOTOBKH pedepaTroB U
KypcoBbIX pabor. OTCyTCTBHE CTyJEHTa Ha 3aHATUSAX O€3 YBKUTEIBHOW NPUYMHBI U
HEBBINOJIHEHHUE 33/IaHUN CaMOCTOSITENIbHON paboThl SIBJISIETCS OCHOBAaHMEM JJIsi HEAOIMYIIECHUS
CTY/ICHTA K 9K3aMEHY.

[ToaroroBka Kk 5K3aMeHYy OCYIIECTBIISIETCS HA OCHOBAaHMHM METOAMYECKUX PEKOMEHAALUN
0 IUCIUIUIMHE U CITUCKA BOIPOCOB MU3Y4aeMOM JUCIUIUINHBI, KOHCIIEKTOB JICKIUH, y4eOHUKOB U
yueOHBIX TOCOOUI, HAYUHBIX cTaTel, UH(QOpPMAIIMU CpPellbl UHTEPHET.

3a 3-4 nHA NOATrOTOBKU 00y4YaeMblil TOJKEH CUCTEMATU3UPOBATh 3HAHUS, [TOJIyUEHHBIE B
TeYeHHEe ceMecTpa. BHauane ciemyeT mpoCMOTPETh BECh MaTepuall TUCHUIUIMHBI (MOAYNS) 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, MOCEHIEHUE KOTOPOW B ATOM CiIy4ae SIBISETCS MOJIE3HOW W JKeNaTesbHOM. B
UTOTEe Mepell 5K3aMEHOM IIeJIeCOO0pa3HO MOBTOPUTH OCHOBHBIE MOJIOKEHHUS AUCHUIUIMHBI C
OTMETKOMW CTETIeHN YCBOCHUS MaTepHara.

OcHoBHbIE MpaBujia MOATOTOBKHU K IK3aMEHY.

1. JIyumre cpa3y COpHEHTHPOBATHCS BO BCEM MaTepualie © 000CHOBAHO PACIIOIOKUTH BECh
MaTepuai COrjlacHO 9K3aMEHAIIMOHHBIM BOIIPOCAaM WJIM BOIPOCaM, OOCYKJAEMbIX HA CEMUHApaXx.
Ota paboTa MOXKET 3aHSATh MHOTO BPEMEHH, HO TJIaBHOE — ATO OPUEHTHPOBAHUE B HM3ydaeMOU
TUCITUTLINHE.

2. Cama noaroToBKa He JOJHKHO ObITh CBSI3aHA C «3allOMUHAHUEMY, & B TIEPBYIO OUEPEb —
C TEePEeOCMBICIIEHUEM MaTepualla, U JaKe pacCCMOTPEHHEM aJIbTEPHATUBHBIX UACH.

3. CTy#eHT MOIDKeH MPOJAEMOHCTPHUPOBATH HAa DK3aMEHE, YTO OH YCBOWJI «BCE», YTO
TpebyeTcs 1o nmporpaMmme 00y4eHus: WK IO porpaMMe KOHKPETHOro npernojasarens. [lanee on
MOYKET BBICKa3aTh WHBIC, HO ApTYMEHTUPOBAHHBIE TOUKH 3PEHHUS.

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

[IpomexyTrouHas aTTectanus o aucuuIuinee «llnaHupoBaHue SKCIEpUMEHTa) BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OIIEHUTh YPOBEHb YCBOEHHS 00yUaIOLMMUCS 3HAHU, U
NpaKTUYEeCKHE 3a/laHusl, BBIABISIONIME CTENEeHb C(QOPMUPOBAHHOCTH YMEHHUIN W BIaJEHUH,
IpOBOJIUTCA B (hOpME IK3aMeHa.

DK3aMeH M0 JIaHHOW JUCUUIUIMHE MPOBOJUTCA B YCTHOH (opMe Mo dK3aMeHAIlMOHHBIM
OouneraM, KaXIblil M3 KOTOPBIX BKIIOYAET 2 TEOPETHUYECKHUX BOMPOCAa U OJHO MPAKTUYECKOE
3aJlaHue.

Kpumepuu oyenxku (6 coomseemcmeuu c opmupyemviMu KOMNemeHyuamu u
NAAHUPYEMbIMU PE3YTbMamamu 00yYeHuUs):

— Ha OIICHKY «Hey10BJeTBOpUTeIbHO» (1 Gamr) — oOydaromuiics He MOXKET MOKa3aThb
3HaHHS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHQOpPMAIMM, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a]1a4;

- Ha OIICHKY «HEeYy/10BJIeTBOPUTEJbHO» (2 Oanna) —o0ydaromuiics JeMOHCTPUPYET 3HAHUS
He Oonee 20 % TEOpeTHUecKOro Mmarepuaia, JOIMYCKAeT CYIIECTBEHHBbIE OIIMOKH, HE MOXKET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEILIEHUS IPOCTHIX 3a]a4;

— HAa OILICHKY «YJAOBJIETBOPUTENbHO» (3 Oamia) — oOydaromuiics IEeMOHCTPHPYET

IIOPOTOBBIM YpPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMH, B XO/€ KOHTPOJBbHBIX MEPHUIIPHUATUI



JOITYCKAIOTCSA OIMUOKH, TPOSBISETCS OTCYTCTBHE OTACTBHBIX 3HAHWUM, YMEHHUH, HaBBIKOB,
00yJaromuiCsl UCTBITHIBACT 3HAYUTENILHBIC 3aTPYAHCHUS TMPH ONEPUPOBAHWH 3HHAHUSMHU U
YMEHHSIMH TIPU UX TIEPEHOCE HA HOBBIC CUTYAIUU;

— Ha OIICHKY «Xopomoy» (4 6amna) — oOyJaroIuiics 1eMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMUPOBAHHOCTH KOMIICTEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHbIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHS TIPU aHATUTUICCKUX OTEPAIUX, IEPEHOCE
3HAHWI U YMEHU HA HOBBIC, HECTAH/IAPTHBIC CUTYAIUH;

— Ha OILICHKY «OTJIU4YHO» (5 0aJIoB) — 00y4aroUIHiics JeMOHCTPUPYET BBICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YecKoe U TIIyOOKOoe 3HaHHe
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHSACT IMPAKTHUYECKUE 3aJaHMsi, CBOOOIHO OIEpUpPYET
3HAHUSIMH, YMCHUSIMH, IPUMEHSET WX B CUTYaIlUsSIX MOBBIIICHHON CII0)KHOCTH.



