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JIuer akTtyanuszauuu padoyeii nporpamMmbl

Pabouas nmporpamma nepecMotpeHa, o0cykaeHa u ogodpena st peanuzaumu B 2020 - 2021
yueOHOM rony Ha 3acenaHuu kadenpel JIUTeHbIX MPOLIECCOB U MaTePHAJIOBEICHUS

IIporokom ot Ol centsiopst 2020 T, Ne 1
3aB. kadenpoii P » " H.A. ®eoxtucros

Pabouast mporpamma nepecmoTpeHa, odcyxeHa u onodpena s peanuzauuu B 2021 - 2022
yueOHOM roay Ha 3aceqaHuu kadeapsl JIMTEHHBIX MPOLIECCOB U MAaTEPUATIOBEAECHHSI

IIpotokonmor 20 r. Ne

3aB. xadenpoii H.A. ®eokTucros

Pabouasi mporpamma nepecMoTpeHa, o0cyskaeHa u onodpeHa s peanusamu B 2022 - 2023
yueOHOM roay Ha 3aceqaHuu Kageapbl JIMTEHHBIX MPOLIECCOB U MATEPHAJIOBEICHUS

IIpotokonor 200 . N
3aB. kadenpoii H.A. ®eokTucros

Pabouas mporpaMma nepecMoTpeHa, o0cykaeHa u ogodpena st peanuszanuu B 2023 - 2024
yueOHOM roay Ha 3acenaHuu Kadeapbl JIMTEHHBIX MPOLIECCOB U MATEPHAIOBEIECHHUS

[Iporokonor 20 . Ne

3aB. kadenpoii H.A. ®eokTucros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henpto ocBoeHust wmomyns auciumuimael  b1.6.20 O6moka 1 yueGHoro miaHa
«[1nanupoBanue dKCrIEpUMEHTa» SBISETCS MOATOTOBKA OakanaBpoB 1o HampasieHuto 22.03.02
«Metamnyprusi» U npoQuiito MOArOTOBKU «MeTaTyprusi Y4epHbIX METAJIOB) - 3204YHON (POPMBI
o0ydeHus K nmpodeccnoHabHOM NeATeTbHOCTH B COOTBETCTBHH ¢ TpeOoBanmsiMu DenepaabHOro
['ocynmapcTBeHHOro 00pa3oBaTEIbHOIO CTAHIAPTA.

3amadeil W3ydeHUs IUCIHIUIUHBI SIBJISICTCS IOATOTOBKA CTYACHTOB K TBOPYECKOMY
MPUMEHEHHUIO MOJIYY€HHBIX 3HaHUH MPHU CO3/1aHUU HOBBIX U COBEPIICHCTBOBAHUIO JCHCTBYIOLINX
TEXHOJIOTUYECKUX MPOILIECCOB, POPMUPOBAHUIO Y CTYACHTOB CHCTEMBbI 3HAHHIA 110 TUTAHUPOBAHHIO
JKCIIEPUMEHTOB BO Bcex c(epax yuyeOHOW M MPOU3BOJCTBEHHOW AESATENHbHOCTU. DTa 3anada
pemaercs CiaeIyIIUMH CIIOCO0aMH:

- J1aTh MOHSTHS 00 OLIEHKE SKCIIEPUMEHTANIBHBIX JaHHbBIX, FT€HEPaIbHOW COBOKYITHOCTH U
BBIOOPKU U3 HEE CIIYIaliHbIX BEJIMYUH;

- chopmupoBaTh y CTyJIeHTa MNPEACTABICHUS O KOPPESIHOHHOM U PErpecCHOHHOM
aHaJIM3aX, METOAWKE OIEHKH W OTCEUBAHUU PA3IUYHBIX (DaKTOPOB BBIOOPOK CITYYaHBIX
BEJIMYUH;

- HAy4YHTh OOYyYarOIMXCS METOAAM IUIAHMPOBAHHOTO OHKCIEPUMEHTAa M IOHCKa
ONTHUMAJFHBIX 3HAUCHUH (PYHKIMU OTKIIMKA B ONIPEIEICHHOM 00J1aCTH CYIIECTBOBaHUS (DaKTOPOB
TEXHOJIOTUIECKOTO MPOoIIecca;

- IPUMEHSTh METOJbl TUIAHWPOBAHHOTO SKCIIEPUMEHTA AJI OOJIETYCHUS PACUETOB MpHU
IPUMEHEHHUHU IPOOHOTO (PaKTOPHOTO SIKCIIEPUMEHTA.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

JucuuruinHa [InanupoBanue skcreprMeHTa BXOJUT B Ga30BYIO 4acTh y4e€OHOTO IJIaHa
00pa30BaTesIbHOI IPOrPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUIUINH/ IPAKTUK:

Amnanu3 yucioBoit nHpopMaun

Maremarunka

MaremaTtnueckasl CTAaTUCTUKA B METAILITypIUH

®dusuka

Nupopmarrka u nHGOpMaloOHHbIE TEXHOJIOTUI

Xumus

3HaHus (YMEHUs, BJaJIeHUs), MOJTYYeHHbIE IPU U3yYEHUHN JAaHHON AUCLUMILIMHBI OyayT
HEOOXOAUMBI JUISl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

MeTtopl MCCIIEI0BAHNN MATEPHAIIOB U IIPOLIECCOB

MeToabI ONTUMHA3AIAN

Hayuno-uccnenoBatenbckas padboTa

[TonroToBka K 3alUTe U 3aIIMTa BBITYCKHON KBAIM(UKATMOHHON paboThI

[ToaroroBka k cade u cjaua rocyapCTBEHHOT0 SK3aMeHa

YucneHHble METOBI

3 Komnerenuun odyyarouierocs, popMmupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJibTAThl 00yUeHust

B pesynbrare ocBoenus aucuMiiiuHbel (Moaynsi) «llnaHupoBaHHE SKCHEpUMEHTa»
oOyyaroImuiics JoKeH 001a1aTh CIEAYIOMIUMU KOMIETEHIIUSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U IPAKTUKY JJIsl PELICHNUS WHKEHEPHBIX 3a/1a4




3HaTh

- OCHOBHBIE OIPEICICHHS INIAHUPOBAHUS YKCIICPUMEHTA,;

- KJ1accu(pUKAIHIO CIIOCOOOB BBIOOpA TNIaHA YKCIIEPUMEHTA, TEOPETUUISCKUE
OCHOBBI pacuera KO3 PHUIIMESHTOB SMITUPHUCCKUX YPABHECHHH PErPECCHH,

- OCHOBBI COCTaBJICHHSI MATPUI] TIOJHOTO U APOOHOTO PaKTOPHOTO
IKCIIEPUMEHTA;

- METOJIMKY pacueTa ko3P puireHTa KOHKOpIauu

YmMmern

- 3¢(eKTUBHO MPUMEHATh METO/Ibl TUIAHUPOBAHUS IKCIICPUMEHTA,;

- HCIIOJIb30BaTh METOMKY MaTeMaTHYECKOTO TUIAHMPOBAHUS SKCIICPUMEHTA;
- COCTaBJIATh MaTPUILY MOJTHOTO B JPOOHOTO (haKTOPHOTO IKCIIEPUMEHTA;

- IPUMEHATH B pabOTE IKCIEPTHYIO OLIEHKY 3HAYUMOCTH (haKTOPOB,
OTIpeNeNAIOMuUX (YHKIMIO OTKIINKA

Bnaners

- IPaKTUYECKUMHU HAaBBIKAMMU 110 IPUMEHEHHUIO METO/1a IIJIaHUPOBAHMS
JKCIIEPUMEHTA;

- MeToJjaM1 (PU3UYECKOT0 M TEOMETPUUECKOTO 110100HUs;

- Ipo(heCCHOHATTEHBIM S3bIKOM IPEAMETHON 00JIaCTH 3HAHUS

[TK-2 crmocoOHOCTHIO BBIOUPATH METOIBI HCCIICIOBAHUS, INTAHUPOBATE U MIPOBOIUTH
HEO0OXOIUMbIE HKCIIEPUMEHTHI, UHTEPIPETUPOBAThH PE3YNIbTATHI U J€JIaTh BBIBOIBI

3HaTh

- METO/IbI IUNIAHUPOBAHUS SKCIIEPUMEHTOB Pa3HOI'0 YPOBHS;

- c110coObl COCTABJICHHUS INIAHOB MAaTEMAaTHYECKOT 0 3KCIIEPUMEHTA,
- IPOLEAYPHI IOMCKA ONTUMAJIBHBIX PELICHUH,

9KCTPEMAJIbHBIX 3HAYEHUH IIPHU MIOMCKE ONTUMAJIbHBIX 3HAYECHUI

YmMmern

- IPUMEHSATh METO/IbI IVIAHUPOBAHUS SKCIIEPUMEHTOB PAa3HOT'O YPOBHS ;
- COCTaBJIATH IJIAHBI MATEMATUYECKOTO DKCIIEPUMEHTA;
- HAXOJUTh ONTHUMAJIbHBIE PEILIECHUS U3BECTHBIMA METOAAMU

Bnanerts

- MCTOAaMU IJIAHUPOBAHUA SKCIICPUMCHTAMU Pa3HOr'o YPOBHA,

- MCTOHHKOﬁ ITIOJIHOT'O U ):[pO6HOl"0 MaTEMAaTUYCCKOI'0 SKCIICPUMCHTA,
- MCTOAaMU OMMPEACTICHUS SKCTPEMAJIbHBIX 3HAYCHUU ITIpU MOUCKE
ONTUMAIBHBIX 3HAUCHU N




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

YUCJIC:

— KoHTakTHas padora — 10,9 akaz. yacos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4yacoB

— caMocTosTenbHas pabora — 124,4 akan. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas ) =
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
=
B aKaJl. 4acax (5 Bnu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) S A . p Kon
> 8 © | caMOCTOSATENBHON | YCIIEBaEMOCTH U
JUCLUTUTAHBI = [~ ., | KOMIETEeHIIUN
o & padoThI MIPOMEKYTOYHOM
n1a6. | mpakt. | € & ATTeC AL
Jlek. s < 11,
3aH. | 3aH. | O &
1.
1.1 Beenenue. CeneHus U3
TEOPHUH  BEPOSITHOCTH U
MaTeMaTHYeCKOH
CTaTUC-TUKH (TeHepaibHas
COBO-KYITHOCTh BBIOOpKA
Y ’ p IMpopaboTka N
CITy-4alHBIX BEJIMYHH, Texymmit
TEOPETUYECKOTO
XapaK-TePUCTUKH BBIOOPKH). KOHTPOJIb
Ilo-naTue 0 BUAX (nexmonHOrO0) CIIEBAEMOCTHU
0,5 0,5 16 MaTepHara. Y © | TIK-2, OIIK-4
TIAHUPO-BaHUS [IpoBenenue
Nzyuenue
MaTeMaTHYECKOTro u pacyeTHbIX paboT ¢
JIOTIOJTHUTEIBHOTO
¢usugeckoro npumeHenueM I1K.
Marepuaa.
3KCIEPUMEH-TOB,
MPUHIIMAIIAX
TeOMETPH-4ECKOTO u
(uznygeckoro no00us
00BEKTOB yIpaB-JICHUS.
1.2 Cratuctuueckue
Me-TOAbI B ympasjieHuu| 3 [IpopaboTka
Ka-4yeCTBOM IIPOJYKIUH. TEOPETUIECKOr0
Te-xymmit KOHTPOJIb (JTeKIMOHHOTO)
MPOAYK-IIUH. [TpuHIUIB Marepuaa.
BbIOOpa  KOHTPOJHMPYEMBIX Wzyuenue
napa-MeTpoB U UX YPOBHS B JIOTIOJTHUTENILHOTO
cTa-HAapTax Ha marepuarna. Texyuui
METAJUTYPTU-YECKYIO IMpopaboTka KOHTPOJIb
MPOAYKIIHIO. METOAMYECKUX CIIEBAEMOCTH.
POAYIH 05 05 | 16 ATes Y TK-2, OTTK-4
Cra-Tuctuyeckoe YKa3aHUH K [TpoBenenue
00ocHOBaHUE o0Bbema MIPAKTUYECKUM | pacyeTHBIX paboT ¢
BBIOOPKH TIPH KOH-TPOJIE Y 3aHATHUSAM, npumenenueM [1K.
MOCTaBIMKA u COCTaBJICHHE KOHC
notpeburens. KontponbHbie -TIeKTa,
KapThl. O0-mass  cxema MHOATOTOBKA
yIIpaBIeHU OTBETOB 110
TEXHOJIOTHYECKHM KOHTPOJIbHBIM
00BEK-TOM C aJalTHBHBIM BOIIPOCAM.
6JI0KOM




1.3 XapakTeprCcTHKH BU-/IOB
IKCIIEPUMEHTOB

. ITpopaboTka
(Teo-peTnveckuii  MOIXO[,
TEOPETHIECKOTO
MaTe-MaTH4eCcKoe (HeK1HoHHOTO)
CUMYJIUPOBa-HUE  YCJIOBUM aue ana
Marepuana.
IKCIIEPU-MCHTA, I/IsyEeHHe
U3NYECKUI
¢ JIOTIOJTHUTEIILHOTO
9KC-TIEPUMEHT), YCIIOBHS MATeDHANA Texyuuii
o-100us (husndeckoro HpOpI:lGOTK.a KOHXSE)HB
00-beKTa WM MaTepHATbHOMN
METOAMYECKUX CIIEBA€MOCTH.
koruu. Bwibop Hambonee 0,5 0,5 16 yxai[aﬂnﬁx prOBeI[eHI/Ie TIK-2, OIIK-4
3¢ peKTUBHON CXEMBI
3S§3HBPI/IMGHTEI MPAKTHYECKUM | pacuyeTHBIX paboT ¢
' 3aHATHAM, npumenenuem [1K.
Cocrasienue 1aHa
COCTaBJICHHE KOH-
MPOBEACHHUS crexTa
9KC-TIEPUMEHTOB Pa3HbIX o FOTOB:Ka
ypOB-HEH (OmBITHBIH, o He OB 110
N TBETOB IT
1ab0pa-TOPHBIH, KOHTPOBHBIM
TIOJTYTIPOMBILI-IEHHBIH, omboca
N BOII M.
TPOMBIIIICHHBIH, P
W3rOTOBJICHUE
ITpopaboTka
TEOPETHIECKOTO
(JIEKIIMOHHOTO)
Marepuana.
1.4 BBeneHne B METOJHKY HSy‘I{)CHI/IC
TUTAaHUPOBAHHS
P 5 JIOTIOJTHUTENIEHOTO
JKCIIepU-MEHTa (o6mme MaTepHaa Texymuit
TOHATHS, NPUHIIMIIEL). Busl HpOpaGOTK;'i KOHTPOID
napa-MeTpoB ONTHMH3ALHN
p pos 1A, METOAMYECKUX YCIIEBAEMOCTH.
000011IeHHBIH napamerp 0,5 0,5 16 yKasanuil K TpoBe/ieHe TIK-2, OIIK-4
ONITHMU3aLUH KIUS
)I(eJ'IaTeJ'IL:OC”;H (byglmlgo MPaKTUYECKUM | pacyeTHBIX paboT ¢
: p 3aHATHUSAM, npumenennem [1K.
THIIA MaTeMaTHYeCKON
. N COCTaBJICHHE KOHC
IIOJIMHOMHAJIBHOU HJIM MHOU HeKTa
MOJIETIH. >
A MOJrOTOBKA
OTBETOB 110
KOHTPOJIbHBIM
BOIIPOCaM
15 Tlomselii W npoOHBIH [IpopaboTka
(aKTOpHBIA  IKCIICPUMEHT. TEOPETUYECKOTO
IpaBuna MOCTPOCHUS (IeKuIMOHHOTO)
IUIa-HOB — JIPOOHBIX PEILIUK. Marepuaia.
Pucku mpu HMCHONB30BaHUU Uzyyenue
IJIAaHOB C I[p06HblMI/l JOIIOJIHUTECIBHOT'O
pen-IMKaMu — BIUSHHAE Ha Marepuana. Texymmit
TOY-HOCTh [TpopaboTka KOHTPOJIb
IIPOrHO3UPOBAHUA HKIIUHU METOAHNYCCKUX CIICBA€MOCTH.
0,5 0,5 16 IK-2, OIIK-4
OTKJIMKAa. Tumbl  maHOB ' ' YKa3aHUH K [Iposenenue '
OKCIIEPUMEHTa — [IBy- H MNPAaKTUIECKUM | pacdeTHBIX paboT ¢
TpeX (aKTOpHbIC TUIaHBI 3aHITHUSIM, npumeHenueM I1K.
tmma N = mn (N - COCTaBJICHHE KOHC
HEOOXOIUMOe  KOJIHYECTBO -IIeKTa,
OIIBITOB, M — KOJUYECTBO IIOArOTOBKaA
ypOBHEH BapbHUPOBAHHS OTBETOB I10
cnyuyaiiHbIX (akropoB, N — KOHTPOJIBHBIM
KOJINYECTBO (haKTOPOB) BOIIpOCaM




[TpopaboTka

1.6 Koaddumuenr
TEOPETUYECKOTO
KOHKOP-Jalliu
(JIEKIIHOHHOTO0)
(ko3 dunmeHT  cor-jacusi)
N MaTepHaa.
IPU  IKCHEPTHOH  OLEHKE
Nzydenne
BIMSHUS  (AKTOPOB  Ha
JIOTIOJTHUTEIBHOTO
(byHKIMIO OTKJIUKA .
Marepuana. Texymmuit
(ma-pameTp ONTHMHU3AIHH).
. [TpopaboTka KOHTPOJIb
Ocnopiste cBorcTBa METOIMYECKUX CIIeBaeMOCTH
MaT-pUIbl  MaTeMaTHYECKH 0,5 0,5 16 o Y © | IIK-2, OIIK-4
yKa3aHHui K [IpoBenenue
U1a-HAPYEMOT 0
NPAaKTHICKUM | pacueTHBIX paboT ¢
9KCIIEPUMEHTA
3aHATUAM, npumeneHuem I1K.
(OpPTOrOHANBHOCTH,
COCTaBJICHHE KOHC
pOTO-TabENILHOCTD,
-TIeKTa,
CUMMETPUY-HOCTb,
IIOJITOTOBKA
HOPMHPOBKA
. OTBETOB 110
9KCIe-PUMEHTAIBLHON
KOHTPOJIbHBIM
MAaTpHIIBI).
BOIIPOCaM
IMpopaboTka
TEOPETUYECKOTO
(JteKMOHHOTO)
Marepuaa.
1.7 Meroauka pacuera p
Nzydenne
ko-3¢dunrenron
JIOTIOJTHUTEIBHOTO
OMITUPUYEC-KOTO YpaBHEHHS .
Marepuana. Texymmuit
M0 JaH-HBIM TPOBEIECHHOTO
ITpopaboTka KOHTPOJIb
[UIAHIPYEMOTo METOIMYECKUX CIIeBaeMOCTH
9KCIEPHUMEHTA. CBs13b 0,5 0,5 16 . y © | IK-2, OTIK-4
YKa3aHHH K [IpoBenenue
s dekra (bakTopa c
MPAKTHIECKHUM | pacdeTHBIX paboT ¢
k03¢ huIIeHTaMU
3aHATUAM, npumenenuem I1K.
ypaBHe-HUSI. Kpurepun
COCTaBIICHHE KOHC
ONTUMaJIb-HOCTH TJIaHOB
-TIeKTa,
JKCIIepU-MEHTa.
MIOJTOTOBKA
OTBETOB I10
KOHTPOJIbHBIM
BOIIPOCaM
IMpopaboTka
TEOPETHIECKOTO
(JIexuMoOHHOTO)
Marepuana.
1.8 BeezeHue B penieHue 1o Nzyuenue
TIOUCKY ONITHMAJTEHOTO JIOTIOJTHUTEIIEHOTO
9KCTPEMAJILHOIO  3HAYEHHS MaTepuana. Texymmit
napaMeTpa ONTUMHU3AIMU B IpopaboTka KOHTPOJIb
obJactu OIIpeAeneHus METOAMYECKUX CIIEBAEMOCTH.
pedl 05 05 | 124 Ares Y TK-2, OTTK-4
GbyHKIMN IBYX u yKa3aHUH K [poBenenue
MHOT0-()aKTOPHBIX MPaKTUYECKUM | pacyeTHBIX paboT ¢
ypaBHEHUH (METOJ] KPyTOro 3aHSITHUSIM, npumeHenueM I1K.
BOCXOX/IC-HHUS COCTaBJICHHE KOHC
Bokca-Yucona u np.) -IIEKTa,
MOJArOTOBKA
OTBETOB IO
KOHTPOJIbBHBIM
BOIIpOcaM
HWroro no pazneny 4 4 1244
Hroro 3a cemectp 4 4 1244 9K3aMCH
Hrtoro nmo auctuminHe 4 4 1244 9K3aMeH TIK-2,0I1K-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenomaBaHuss — AUCHUIUIMHBL  «l[naHupoBaHME — AKCIIEPUMEHTa»
MIPUMEHSIOTCS TPAAUIIMOHHASA U MO1YJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexuuu POXOJIAT KakK B TPATUIIMOHHOW (hopMe, TaK B B (pOpMeE JICKITUH-KOHCYJIbTAIIUH,
IJI€ TEOPETUUECKUI MaTepHall 3apaHee BbIAAETCA CTYAEHTaM Il CAMOCTOSTEIIbHOTO U3YYEHUs,
JUI  TIOJTOTOBKH BOIPOCOB JICKTOPY, TaKUM 0O0pa3oM, JIEKIMS TMPOXOJUT IO THITY
BOIIPOCHI-OTBETHI-IUCKYCCHs. JIEKIMM YHUTAIOTC C HCHOJIB30BAHUEM MYJIBTUMEIUNHOIO
000py1I0BaHUs, TPE3ECHTAIMOHHBIX MAaTEPHAIIOB.

JleKuMoOHHBIA MaTepHuan 3aKpEIvIsieTCsl B XOAE IMPAKTUYECKUX 3aHSITUH, HA KOTOPBIX
BBINIOJIHAIOTCS TPYNIIOBBIE WM WHAWBUIyaJIbHbIE 3adaHusd 1O mnpodaeHHor Teme. [lpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHI HCIOJB3YETCS METOJ KOHTEKCTHOTO OOy4YeHUs, KOTOPBIi
MO3BOJISIET YCBOUTh MaTepuall MyTEM BBISBJICHUS CBSI3€M MEXIY KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipy BBINOJIHEHUN MPAKTUYECKUX 3AHATHUNA HCIOJIB3YETCS TEXHOJIOTUS KOJUIEKTUBHOTO
B3aUMOJICUCTBUS. 3aHATUS MPOBOIATCSA B BUIE OOCYXKICHUS MOJYYEHHOTO 3aJaHusi, IPU STOM
CTYIEHTBl pabOTalIOT COBMECTHO C TOCIEAYIOIIUM TPYIIOBBIM aHAIH30M TOTYyYEHHBIX
pe3yJIbTaTOB.

B yuebGHOM mpoliecce UCIONb3YIOTCA aKTUBHBIE U MHTEPAKTUBHBIE (JOPMBI TPOBEICHUS
3aHATUN (KOMIIBIOTEPHBIE CHUMYIISINHN, pa300p KOHKPETHBIX CHUTyallMil) B COYETAHUU C
BHEAYJIUTOPHON paboToiil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0ydJarouuxcsi.

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

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

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

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

a) OcHOBHas JIUTEpaTypa:

1. Menbuuuenko, A.C. AHanu3 JaHHBIX B MaTepuaioBeeHun © yueOHoe mocobue / A.C.
Menpandenko. — MockBa : MUCUC, [6. r.]. — Yacte 1 — 2013. — 72 c. — ISBN
978-5-87623-666-1. — Tekct: amexTpoHHbIi // JIaHb : 3JIeKTPOHHO-OMONIHOTEYHAs cCHCTeMa. —
URL: https://e.lanbook.com/book/117168. (mata obpamenus: 22.09.2020)— Pexum pocrymna:
JUIS aBTOPU3. MTOJIb30BaTENCH.

2. Aupapees, C. M. MonenupoBaHue 00bEKTOB U CHCTEM YIIPABJICHHS : yaeOHOE Tocoone
/ C. M. Augnpees ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snextpos. ont. auck (CD-ROM). -
3aru. ¢ tutyin. akpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true  (mata oOpamenus: 04.10.2019). -
MaxkxpooObekt. - Tekcr : amekrponsbiid. - ISBN 978-5-9967-1028-7. - CeneHHs JTOCTYITHBI
takke Ha CD-ROM.

0) lonoJiHMTE ILHASA JIUTEpaTypa:


https://e.lanbook.com/book/117168
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.%20pdf&show=dcatalogues/1/1138496/3337.pdf&view=true%20%20%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.%20pdf&show=dcatalogues/1/1138496/3337.pdf&view=true%20%20%20

1. Crenanos, I1E. [InanupoBanue skcriepuMeHTa : yueOHO-MeToiuuecKoe nocooue /
IT.E. CremanoB. — MockBa : MUCHUC, 2017. — 22 ¢. — Texkcr : anextpounsiit // Jlaub :
aNIeKTPOHHO-OMOMoTeunass cucrema. — URL: https://e.lanbook.com/book/108113 — Pexum
JIOCTYIIA: JIsl aBTOPHU3. TI0JIb30BATEIICH.

B) MeToauyeckue ykazaHusi:

1. Craructuyeckue MeToIbl 00paObOTKH M aHAIHM3a YHCIOBOM MH(POPMAIUHU, KOHTPOJISI U
yrnpasieHus: kauectBoMm npokata/M.U. Pymsaues, C.A. Jleannosckuii, H.A. Pyuunckas, K.E.
Uepkacos, A.B. JlorunoB. — Yae6HOe mocodue. — Marautoropck: M3a-Bo MarHuToropck. roc.
texH. yH-Ta uM. .. Hocoga, 2014. 257 c.

2. MomoukoBa O.C. BapuaHTbl 3amaHuWil 1O aHAIW3y YUCIOBOH WHGOpPMAIUU s
OakanaBpoB. — MeTtoauueckue ykazaHusi. - Maruutoropck: M3a-Bo MarHuToropck. roc. TEXH.
ya-ta um. I'.1. Hocosa, 2017. 15 c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe oGecnieueHue

HanmeHnoBaHue .
0o Ne noroBopa CpoK JIeHCTBUS TUIICH3UN
MS Office 2007 |\, 135 117.09.2007 GeccpouHo
Professional
STATISTICAB.6 [K-139-08 ot 22.12.2008 OeccpodHo
CBOOOJTHO
FAR Manager pacrpoctpassiemoe [TO 6eccpouHo
. CBOOOJTHO
7Zip pacmpoctpansemoe [10 Oeccpormo

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchuIKa

DOnekTpoHHass 0a3a MEPUOAUYECKUX W3AaHUN
East View Information Services, OO0 «MIBUC»
HanmonanbHas
uadopManMonHo-ananutiueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Pocculickuii MHAEKC HAay4YHOI'0 IIMTUPOBAHUS
[Touckosas cucrema Axagemus Google (Google
Scholar)
Nudopmanmonnas cucremMa - EnnHOe OKHO
JIOCTyTa K HHOOPMAIIMOHHBIM pecypcaM
denepanbHOe TOCYAApPCTBEHHOE OFOHKETHOE
yUpexJIeHue «DenepanbHBIN urctutyt|URL: http://www1.fips.ru/
MIPOMBIIIUICHHON COOCTBEHHOCTH
OnekTpoHHble pecypcebl oubnuorexku MI'TY um.
I".1. HocoBa

https://dlib.eastview.com/

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

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

http://magtu.ru:8085/marcweb2/Default.asp



https://e.lanbook.com/book/108113
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
http://magtu.ru:8085/marcweb2/Default.asp

Poccuiickasa
Karanoru

l'ocynapctBenHast

onbIroTexa.

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

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:



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

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUIN JIEKIIMOHHOTIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH ISl TpEACTaBICHUS y4eOHON
uHpopManuu OOJIBLIION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, IMepeJadyud u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIIELMAJIN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayAuTOpus UI IPOBEICHHS MPAKTUUYECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHMMH CpEJICTBAMU OOyuYEHMs, CIyXallUMH Ul NpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBAa XPAaHEHUS, IMepenadyd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIIELMAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIIMNA, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTECTALIMU OCHAIIICHA!

- KOMITBIOTEpPHOI TexHHKO# ¢ maketom MS Office, ¢ mogkitouennem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATENIBHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ mogkiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue A XpaHeHHsT W NPO(UIAKTUYECKOro OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIbIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHuUs;

- ikadamu i XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



00yyarIuxcs

6 YyeoHo-MeTOoANIECKOE

ob0ecneueHmne

CaMOCTOAITEJILHOM

[MTPMJIOXKEHUE 1

padoThbI

Ouenounbvie cpedcmea 0l NPOBEOCHUS MeKyule20 KOHMpPOJas 6 6uoe ayoOumopHou

Konmpoavuou pabomul (AKP)

Hepeqeﬂb mem 0Ji1 NOO20MOBKU K CEMUHAPCKUM 3AHAMUAM.

HcxonHple AaHHBIE Ui IPOBEIEHHUS MPAKTUUECKUX 3aHATHH IpelacTaBieHbl B 16
BapHUaHTax CIy4alHbIX BBIOOPOK (00beM BBIOOPKH — N = 59), OAMH 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. [Tpaktuyeckas nepsuyHast 00paboTka BEIOOPKH CIIydaitHON BETMUYHUHBI

Bpruncnute C mpuMeHEHHEeM —mporpammHoro mpoaykta Exel  cratuctmueckue
XapakTEepUCTUKN (MHHHMAaJIbHbIE, MaKCUMallbHble, pa3MaxX 3HAuYeHUH, CpejHHEe 3HAYCHMS,
CPEIHEKBAIPATUIECKOE OTKJIOHEHHE-CTaHJAapTHOE OTKIIOHEHWE, Kod(duuumeHT Bapuanmm,
Me/iMaHa, MOJia) pacueTHOM BBIOOPKU. TO €CTh BBIYMCIMUTD 1O HE3aBUCUMBIM (X) U 3aBUCUMBIM
(Yi) ciiydaifHbIM BeTHUMHAM CIISTYIOIINE XapaKTePUCTUKH:

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

- MaKCUMaJIbHbIC 3HAUYCHUS CIyJalHbIX BeTUIHH - (Xi, Yi)max;

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

- cpennee 3Ha4eHUE (Xicp, Yicp) = Z(Xicps Yiep)/N, TAE N — 00BeM BBIOOPKHY;

- CpPEIHEKBaJpaTUYeCKOe OTKIOHEHHE=CTaHJApTHOE OTKJIOHEHHE Sy = [X (X —
Xep)?IN1P?; Syi = [Z (Yi — Yep)In]®%;

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

- MeauaHa BeIOOpkH (Med) — cpelMHHOE 3HAYCHUE CIyYalHOW BEJIMYMHBI MEXKIY
MUHUMAJIBHBIM B MakcuManbHbIM ee 3HadeHussMu — med (X, Yi) = [(Xi, Yi)max - OKi, Yi)min)/2;
Me/raHa B OOJBIIMCTBE CITydaeB HE COBITAACT CO CPEIHUM 3HAYCHHUEM BHIOOPKH;

- mMoza BeIOOpkH (Mod) — Hamboiee 4acTo BCTpedarolieecs 3HAYCHUE CITydaiHOW
BEJIMUMHBI (OTPEEINAeTCsl aHAJIM30M CIIy4aiiHON BBIOOPKH WJIH 110 THCTOTPAMME).

[TocTpouTh TUCTOTPAMMBI CITYIaHBIX BETUYHMH (TPa@UIECKOE paclpeieiCHHe
CIIy4aifHOUM BEIMYUHBI) M CPABHUTH UX C TEOPETUUECKUMU PACIIPEICTICHUSIMH.



Jis KOHKpeTHOH cryuaiiHoW BenmuuuHBL (X, Yj) ee pachpeneincHue B BBIOOpPKE
ONpeNeNseTCss MOCTPOEHUEM TMCTOrpaMMbl. AJTOPUTM 3TOrO IMOCTPOEHHs 3aKIO4YaeTcs B
CIIEIYIOLLEM:

- Ha OCH OpJIMHAT OTKJIAIbIBACTCS YacToTa (N;j) WK 4acToCTh (Ni/N) — KOJTMIECTBO 3HAYCHU I
CIIy4ailHOM BEJIMYMHBI, [ONAJAIOLIUX B OINpPEAEICHHBI MHTEpPBAJI 3HAYEHMM; HA OCU adiucc
OTKJIAJbIBAETCSI HECKOJIBKO MHTEPBAJIOB BHYTPH pa3Maxa CIy4yalHON BEJIMYMHBI, YUCIO 3THUX
MHTEPBAJIOB OIPEIEIISETCS CTATUCTUYECKH, B OOJBIIMHCTBE CIy4aeB 3TO YHUCIO cocramiser 10
MHTEPBAJOB;

- IIPY 3TOM IIPOBEPOYHBIMU KPUTEPHUSIMU ITPABUIIBHOCTH IOCTPOEHUS TUCTOIPAMMBI SIBIISIETS
BBIMOJIHEHHS YCIOBHM XN; = N wiu X(Ni/n) = 1.

AKP 2. KoppensiimoHHbIi aHaIu3 BHIOOPKH

Pacuurats npu nomoru nporpammoro npoxaykra Exel (Haxxars Ha kinaBuy fy, BEIOpaTh B
MO3UIUN «CTAaTUCTUKA» (PYHKIMIO «KOPpEN», yKa3aTb KOOPAUHATHl COOTBETCTBYIOLIMX IMap
CIIy4aliHBIX BEJIMYMH, MOJYYUTH 3HAUCHHS MapHBIX KO3()PUIIMEHTOB KOppEsuu) momnapHbe
KOA(HUIIUEHTHI KOPPEISIIIUI MEeXKAY HE3aBUCMBIMH CITy4YallHBIMU BETTUUUHAMU — lyjxi+1 M MEXKIY
3aBUCMMBIMU (Yj) M He3aBUCHMBIMHU (Xj) NEPEMEHHBIMH -lyjyi; ONPENCIUTh HX 3HAYMMOCTH
MyTeM CPaBHEHHUSI C TAOIMYHBIMU, KPUTUYECKUMU 3HAYCHUSIMH K03 (D (pULIeHTa KOPPENALINU.

Hwxe npeacrasiena Tadiumna ¢ KpUTHIECKUMU 3HaAYCHIMHU K03 puiimenTa koppessinun B
3aBUCHMOCTH OT 00beMa BeIOOpKHU (N) U YpOBHSI 3HAYUMOCTH (at); o = 1 — P, /1€ P — BEPOSITHOCTh
COOBITHS.

Kpurtnueckue 3Hauenus KodphumeHTa Koppesiun

O0beM BBIOOPKH, YpoBEeHb 3HAYNMOCTH, 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 MmomapHoro K03 uineHra Koppesim:



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

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

3naunMocTh  KO3(pduIMEHTa MApHON  KOPPENSAHH  OMpPEACIACTCS  CPaBHCHHUEM
dakTHueckoro 3HaueHHs KOd(pOUIMEHTa KOPPEIAIMHM C TAOIMYHOM 3HAUCHHEM: ECIIH
(pakTHUecKkoe 3HaAYCHUE OOJIbINE TAOIUYHOTO, TO CYHIECTBYET MEXKIY HEU3BECTHBIMU 3HAYNMAs
CTAaTHCTHYECKAs CBA3b, B IPOTHBHOM CIIydac TAKOBAs CBSI3b OTCYTCTBYET.

AKP 3. Ortceuts He3Hauumble (AKTOp aHATU3HpyeMor BbIOOpKHU. OnpeneauTsb
CTAaTUCTUYECKU 3HAYMMBbIE CBSI3U MEXKIY 3aBUCHMBIMU U HE3aBUCHMBIMU MEPEMEHHBIMHU U BUA
PErpecCUOHHOM 3aBUCMOCTH, a TAaK)KE MEKy He3aBUCUMBIMU IIEPEMEHHBIMH.

B nepByto ouepeanr CTpOUTCS KOPPEISIIMOHHAS MAaTPUIlA — CHMMETPUYHAsT OTHOCUTEIBEHO
JUaroHaid (aHaJOTMYHO TaOMUIE CIIOPTHUBHOTO COPEBHOBATEILHOTO KOMAHJIHOTO HIIU
JUYHOCTHOT'O YEMITHOHATA) — 00pa3el MPUBOINUTCS HIDKE.

X1 Xz X3 X4 Xs Y1 Y, Y3 Y,

X1 1 Mxix2 Mx1x3 Ix1,xa Ix1,x5 fy1xt Y2x1 ly3x1 lyaxi
X2 1 Ix2x3 r><2,><4 r><2,><5 ryl,x2 ry2,x2 ry3,><2 ry4,><2
X3 1 I'x3,x4 l'x":K,x5 ryl,><3 ry2,><3 ry3,><3 ry4,><3
Xa 1 Ixa,x5 Fy1,x4 Fy2,x4 IY3xa My xa
Xs 1 Iy1x5 ly2.x5 IY3x5 Yax5
Yy 1 fyLy2 fyiys fyLys
Y, 1 Y2ys fy2ya
Y3 1 fy3y4
Y, 1

3areM 3HaueHUs K03(p(PULIMETOB MapHBIX KOPPEJALUI 0TMEYAr0TCs 3HAKOM (+), €CIIM 3TOT
KO3 PHUIUEHT KOPPETSAILMH CTATUCTUIESCKH 3a4KM, U 3HAKOM (-), ecii KO3 PpHUImeHT Koppemsun
He3HauuM. {715 oTcerBaHMs HE3aBUCUMBIX MEPEMEHHBIX (X-0B) NPOBOAUTCS (OJIMH U3 METOJIOB)
cienyromas mporeaypa: u3 o0IIer KOppeTsaUOHON MaTpHUIbl BBIAENSAETCS YJacToK ¢ Xj U B
sueiikax MpOCTABIISIETCS COOTBETCTBEHHO (+) miu (-).

X, ) X3 X4 Xs Kos-Bo
3HAYUMBIX
KOppeIALHM
Xi |1 ] - + - 2-1-0
0 | B 1 1 1 + 2
Xs | - - 1 + - 1-0
Xy |+ - + 1 + 3
Xs | - | - + 1 2-1-0

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

Jlnst BBIOOpaA 3HAUYUMBIX 3aBUCUMOCTEN (110 KOAPPHUIHMEHTY KOPPENALUN) MEXIY Y-MU U
X-MH, 9TOOBI TIOCTPOUTH PETPECCHOHHBIC YPAaBHEHHsS CBSI3M, HEOOXOIMMO TPOAHATH3HPOBATH
ellle OJIHY YacCTh KOPPEISAIIMOHHON MaTPHUIIBI:

Y, Y, Y, Y, 3HaYNMbIE
Koppensanuu X; ¢
Yi
X4 ly1al+ ly2 /- Mysxal+ lyaxal- XicY;,Ys

X, Il Mxixol- Mxixol- Mxaxl- X, — Her
Koppessanuii ¢ Y
X3 Nl M1 xal- M1l Mxaxal+ X3 Yy
X4 Mx1xal+ M1 xal+ Mx1xal+ I xal- X4C Yy, Yy Y3
Xs Mxixsl- Mxixsl- Mxixsl- Mx1xs/+ XsC Yy
3nau. koppel. Yic X | Yic Xy, | YoeXy | Yic Xy | Yace X,
X4 X4 X5




Ha ocHoBaHMM 3HAYNMBIX KOA(PPHUIMEHTOB KOPPEIIMU MeXAy Yiu X Onpeaensercs, 4To
HEOOXOAUMO TIOTYYUTh PErPECCHOHHBIE YPABHEHUS CIIEAYIONIMX BHIOB M C Y4ETOM OTCEHBAHUS
X-0B:

Y= Qg+ ap Xy + agXy;

Yo =ag + aXy,

Y3 =ag+ apXy+ ayXy;

Y, =ap+ azX3+ asXs;

AKP 4. [Tpu momomy puMeHEeHHs PErPEeCCHOHHOI0 aHaIN3a PacCYUTaTh KO (HUITMECHTHI
PErpecCUOHHOrO YpaBHEHMSL.

B AKP 3 omnpexneneHbl BHIBI PETPECCHOHBIX 3aBHCUMOCTEH, KOTOpBIE HEOOXOIMMO
HOJY4YUTh AJI OLEHHBAHUSA, NPOTHO3a M YNPABJIECHUS TEXHOJIOIMYECKMMHM mporeccamu. s
pacuera KO3(p(UIMEHTOB YpaBHEHUH 8o, & NMPUMEHSETCS PAcUeTHBIH METOJ HaWMEHBIIUX
kBaaparoB (MHK) c¢ wucnonp3oBaHHeM HUCXOMHOW BBIOOpKHM ciaydaiHbIX BennuuH. MHK
OpernoiaraeT MOUCK AKCTPEMAJIbHOTO (MUHUMAIBHOTO) 3HaueHHs (YHKIMOHATA CYMMBI
Pa3HOCTH B KBaJipaTe MeXAy (PaKTUYECKMMHU U PACUETHBIMH 3aUu€HUSIMU (PYHKIIMU OTKIIMKA!

F = Z(Ypaxr — ypacq,)2 — min (0). B ypaBHeHHE TOACTABISIOTCS MOCTPOYHO (PAKTUUECKHUE
3HAYEHUS Ygacr- U Ypacu. B BUIE ypaBHEHHUs, noydeHHoro B AKP 3. Jlns peleHust ykazaHHOTO
dyHKIIMOHATa HEOOXOIUMO MOJTYYUTh CHCTEMY YPaBHEHHUH B YACTHBIX IPOU3BOIHBIX M KaXKI0€ U3
YpaBHEHMH HpPUPaBHATH K Hymo. Takum oOpa3oM, mosydaTcsl 3Ha4eHHUs CBOOOJHOIO YJIeHa
ypaBHEHHsST &g 1 KOd()(DUIIMEHTHI TPU HE3aBUCHMBIX TEPEMEHHBIX & = dy. I omepaTHBHOTO
pemrernss MHK npumensiercst mporpamMHoe obecnieuenue Exel (fy — nuneiin). B noanporpamme
«JIMHEIH» YKa3bIBaIOTCS KOOPAMHATHI Yi U X, 3aTeM Habuparotcs nosuuun « MCTUHA» u 3atem
Shift+Ctrl+Enter. B npenBapuTelibHO BbIICICHHOE TI0JIE TIPOIPAMMHO ITOMEIAIOTCS PE3YIIbTATHI
pacuera — KO3(pPHUIMEHTHI ag, 8 = 8y (IepBasi CTPOKa - COOTBETCTBEHHO YMTATh CIPaBa HAJIEBO),
KOA(PHUIUEHT AeTSpMHUHAIIIT R? (3-s cTpoka, 1-it crombemn) U K03()HUIMEHT MHOKECTBEHHBIM
xoppemsimun R = (R)®, xpurepuit ®umepa F (4-as crpoka, 1-piii cronGerm). Kpome Toro,
OIPE/ICIISIOT 3HAYUMOCTh KO3(D(GHUUEHTOB Hpu (akTopax (Xi) — pacCUUTHIBACTCS KPHUTEPHS
CreiofeHta t = ai/Sy rae aj — xkoapduuueHT npu i-oM GaxTope - Xj, Sxi — CTaHJapPTHOE
(cpenHEeKBaJpaTHYECKOE) OTKJIOHEHHe Xi. PaccuumranHHble 3HaueHus R, F, t cpaBHHMBawT ¢
COOTBETCTBYIOIUMH TAOJIMYHBIMH (KPUTHUYECKUMH) 3HAYCHUsMHU. B ciydae, ecnu pacdeTHbIE
3HaYeHHs Oouiblie TaOJIMYHBIX, TO AETAETCS BBIBOJ O CTAaTUCTHUECKOW OJIM30CTU K JIMHEHHOM
3aBHCHUMOCTH, a/ICKBATHOCTH YPaBHEHUS peabHBIM TAHHBIM MCXOJHOHM BBIOOpKE M 3HAYMMOCTHU
K03 PUIMEHTOB perpeccuu cooTBeTcTBeHHO. J[ns ycnoBuil Hactosumx AKP cnpaBeanuBo —
o0veM BBIOOpKHM Nn=59, konuuecTBO (hakTopoB - X; = 1-5. Torga TabmuyHble (KPUTHYECKHE)
3HAYEHHs ONPENEIAIOTCA CIeIyIoMHUM 00pa3oM. Riusn = Rip — CM. cTaTUCTHYECKYIO TaOJIMUILy B
AKP Ne 2 — mpu n = 59 u ypoBHe 3HauuMocT o = 0,2 - Rygen = Rip. = 0,21; Fraon. = Fp. — B
craTuctudeckon tabmunie Fi.5, ompenensieTcs B sUeiike Ha MEPEeCEYEHUU TEPBOM KOJOHKHU
(cronmbua) 3HaueHUl oObemMa BBIOOPKM M MEPBON TOPU30HTAIU (CTPOYKM) 3HAYEHUH CTENEHH
CBOOO/IBI (CTETIEHh CBOOO/IBI ONIPEEISIETCS pa3HULIEH MEKTY 00BEMOM BEIOOPKH M KOJIUYECTBOM
(bakTOpoB X;, CTereHb CBO0OIbI paBHa B HalieM citydae 59 — (1-5) = 58 — 54) - Fru60. = 1,49;  traen
= tp. B COOTBETCTBEHHON CTATHCTHYECKOH TabIMIEe OIpenenseTcs B sSueiike Ha IepeceueHHH
NepBOil KOJOHKU (cToyOIa) 3HaueHUl oObeMa BBIOOPKM M TEPBOM TOPU3OHTAIH (CTPOUKH)
3HAYEHUH P - BepoATHOCTH obecriedeHus, npuHuMaeM o = 0,90, BBIOUPaeM trag, = tp. = 1,67.

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

Cornacno TpeboBanusiMm OCT 14-34-90 «CraTHcTUYECKMH NPUEMOYHBIM KOHTPOIb
KayecTBa METAJUIONPOAYKIMH IO KOPPESIHUOHHON CBSI3M MEXAYy HapaMeTpaMu» BO3MOXKHO
WCIIOJIb30BAHUE  PErpEeCCHOHHBIX  3aBUCHMOCTEH  IIapaMeTpoB  KadecTBa  (BPEMEHHOE
COTPOTUBIIEHUSI Pa3pbIBY, OTHOCUTENIbHOE CY>KE€HUE U T.I.) OT (aKTOpPOB (XMMUYECKUI COCTaB
CTaJl, TEXHOJOTMYECKUE TIapaMeTpbl Ipolecca) s MPOTHO3MPOBAHUS CBOMCTB 0e3
OCYIIECTBJICHUS pa3pyLIAIONINX HCHbITAaHUH. J[Is mpOBEpKHM TOYHOCTH MOJEIH MHpPHU 3TOM
HaOWpaeTcsi KOHTPOJIbHBIH MAacCHB JaHHBIX, COCTOSIIUX M3 Ppe3yabTaTOB pa3pyILAOIINX



UCTIBITAHUN OJTHOM JeCATOM IUTaBOK/MapTHii Takoi mpoaykiuu. [Ipu Habope He MeHee 50 mu1aBok
WIA OIWH pa3 B KBapTajl IPOBOJUTCA IpPOBEpKa TOYHOCTH IPUMEHSIEMOM MaTeMaTH4ecKon
perpeccun. MeToauKa MPOBEPKH 3aKiI0YaeTcs B ciedyronieM. Habupaercs MaccuB pa3sHOCTEH
MEXIY (PaKTHUYECKMMH J@HHBIMH KOHTPOJBbHOH BBIOOPKM M PACUETHBIMM 3HAUEHHUSIMH 110
PErpecCUOHHOMY YPAaBHEHHUIO (Ypaxcr. — VYpacu), PACUUTBIBACTCS CpEIHEE 3HAUEHHE OTHUX
OTKJIOHEHUII M CPaBHMUBAETCS CO CTATUCTUYECKMM KpHUTEpHUEM (CTaHIApTHBIM OTKJIOHEHHEM
napameTpa KadecTBa - Syi). Eciu cpeqHee OTKIOHEHHE MEHEE CTATUCTHUYECKOTO IapaMeTpa, TO
ypaBHEHHME NMPU3HAETCA aJIEeKBATHBIM pEaIbHbIM YCIOBUSAM. B NpPOTUBHOM ciiyyae MpPOBOJUTCA
KOPPEKTUPOBKA ypaBHEHUsI MyTE€M W3MEHEHUS 3HAYCHHUS €ro CBOOOJHOrO wWieHa: dp; = do -/+
2Z(Ygpaxr. — Ypacu.)/N, TAE N — 00BEM KOHTPOJIBHOM BBIOOPKH, 3HAK -/+ ITOKA3BIBET, YTO, €CIIH CPEIHEEe
OTKJIOHEHUS AYj IMEET 3HaK +/- , TO KOPPEKTUPOBKA 3HAYECHUS dg OyAET COOTBETCTBEHHO -/+AY;.

AKP 6. TTocTpouTh MaTpHILy HOJIHOrO (paKTOPHOTO SKCIepUMeHTa Thra 2" —2%n 2,

B ocHOBaHMM CTENEHHOW 3aBUCHMOCTH IPEICTaBICHO KOJMYECTBO  yPOBHEH
BapbupoBaHus (akTopoB. MiMeeTcs qBa BapuaHTa ypOBHEH: 2 - MUHUMAJIbHOE M MaKCUMAIIbHOE
3HAUCHHS U 3 — MUHUMAaJIbHOE, MAKCUMaJIbHOE U CpelHee 3HaueHHus (axTopoB. B mokazarene
CTENICHHOW 3aBHCHUMOCTH TIPEJICTABICHO KOJUYECTBO (akTOpoB. IIpu COCTaBICHUU MATPHIIBI
IUIAHUPOBAHMS JKCIIEPUMEHTa HEOOXOIMMO YUYUTHIBATH YETHIPE CBOWMCTBA CYLIECTBOBAHHS
ypOBHEH  (aKTOPOB: CHMMETPUYHOCTb, OPTOTOHAIBHOCTb, POTATA0CIBHOCTh, YCJIOBHUE
HOPMHUPOBKH.

Omnpenenuth Ko3QOUIMEHTH YPABHEHHUS 110 U3BECTHOMY alroputMmy: a; = (Zxiyi)/n, ap =
Zyi/n.

AKP 7. ITocTpouTh Bce BO3MOXHBIC BapUAHThl MATPHIIBI IPOOHOTO IKCIICPUMEHTA TUIIA
231 2°2 Onpenennts KOOQPULMEHTE! YPABHEHHUS 110 U3BECTHOMY IropuTMy: i = (EXiyi)/n, ag =
Zyi/ n.

AKP 8. Pacuutarh KOX(QQHUUIMEHT KOHKOpAAauuU (KOAX(PPHUIMEHT corjiacus) IpH
HKCIIEPTHOM OIIEHKE BIMSIHUS (PaKkTOpOB Ha (YHKIUIO OTKJIMKA (MapaMeTp ONTHUMM3AIUH) I10
cnenyromei 3aBucumoctu: W = 128/[m2(n3-n)], rie S — cymMma KBaapaToB OTKJIOHEHUH OT
CPEIHETO 3HAYEHUS OLEHKHU SKCIIEPTOB, M — YHCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Hailtu »skcTpeManbHOE 3HAUY€HHE IapamMeTpa ONTHUMH3aluu B o0nactu
onpeneneHuss QyHKIHUU JBYX M MHOTO(GAKTOPHBIX YpaBHEHHMH (METOA KPYTOTO BOCXOXIEHUS
bokca-Yuiicona) ¢ npuMeHEHHWEM HWTTEPallMOHHOIO T[OLIaroBOro MeEToJa B HallpaBJICHUU
IrpaJMeHTA.

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 COOOIIEHHIA,
noknanoB U T.1. C TeMaTUKOW CEMHHApOB CTYAEHThl 3HAKOMATCA 3apaHee. AJTOpUTM
MOJr0-TOBKM K CEMUHApy CIENYIOIIMNA: BHIOpaB TeMy, CTYAEHT COCTaBIIAET CBOW IMJaH-rpaduk
MOJI-TOTOBKH K ceMUHapy. J{is mpuoOpeTeHns NMpoKoro BUAEHUS MPOOIEMbI CTYACHT CTapaeTCs
OCMBICIIUTD €€ B 00111eM 00beMe; MO3HAKOMHUTHCS ¢ TeMOIl 110 0a30BOMY yueOHOMY OCOOHUIO MIIN
JPYyroii OCHOBHOM PEKOMEHIyEeMOW JHUTEPATYPE; BBIABUTH OCHOBHBIE HJIEH, PACKPBIBAIOIINE
JAHHYIO TpoOJieMy; CBEpUTh HX OIpPEJENIEHUs CO CIPABOYHHKAMM, SHIMKIIONEIUECH;
MOJI-TOTOBUTH IUIAH-KOHCIEKT PACKPBITUS NAHHOW MpPOOJEMbI; BBISBUTH HESICHBIE BOIPOCHI U
10J10-0paTh JOMOJHUTENBHYIO JIUTEPATYPY ISl UX OCBELICHUS; COCTABUThH TE3UCHI BBICTYIIJICHUS
Ha OTJEJBHBIX JINCTaxX JJIs MOCJEAYIOIEro BHECEHUS JOMOJHEHUM U MMOArOTOBUTh JOKIa] WU
pe-epar Juis COOOINEHUS HA CEMUHApe; IPOAHAIM3UPOBAaTh COOpaHHBIA MaTepuan Jyis
JIOTIOTHU-TENbHON HH(OpMalUY M0 TEMaM CEMUHApPa; TOTOBSICh K BBICTYIUICHUIO Ha CEMUHApE, 110
BO3MOXXHOCTH HPOKOHCYJIBTHPOBATBCA C MpEnojaBaTeleM; OTHOCUTBCS K COOpaHHOMY



MaTepHaiy, Kak K MCTOUHUKY OyIyLIHX HUCCIIeI0OBaHHMA.

CeMuHapckue 3aHATUSA DPACIIUPSIOT M 3aKPEIUBIIOT 3HAHUS, 3aJI0KCHHBIE B TCOPUU
npeamera. Ha HHMX BBIHOCSATCS BOIPOCH, OCOOCHHO HEOOXOOUMBIE /IS TPAKTUKH, WA
Ipo0JIeMHbIE BOIPOCHI, KOTOPbIE BO3MOXHO PEIIUTh TOJIBKO B IIpoliecce coTpyaHudecTBa. Cpenu
00s13aTeNIbHBIX TPEOOBAaHUN K CEMHHAPY - NPEIBAPUTEIBHOE 03HAKOMJICHHE C TEMOM, BOIIPOCaMHU
Y JTUTEPATypou Mo TaHHOU TeMeE.

CoBpeMeHHas IpaKTHKa IpeylaraeT MUPOKUI KPyT TUIIOB CEMUHAPCKUX 3aHATul. Cpenu
HUX 0C000€ MECTO 3aHMMAaeT CEMHUHApP-IAUCKYCCHs, € B AMAJIOre XOpOUIO yCBaWBaeTCs HOBas
uHOpMaLs, BUAHBI YOXKIEHUS CTYACHTA; 00CYKIAIOTCS MPOTUBOPEUHs (SIBHBIC M CKPBITHIE) U
HEJIOCTaTKU; sl 00CyXkAeHUs1 OepyTcsi KOHKPETHbIE aKTyallbHble BOIPOCHIL, C KOTOPBIMH CTY-
JEHTBl IPEABAPUTENIBHO O3HAKOMJIEHBI. Takke B CEMUHAp BKJIIOYAKOTCS BOIPOCH JJIf
UHTEJUIEKTYyaJbHOM pPa3MUHKU (MHOTJA 3TO JUCKYCCHOHHAs CTaThs, IO KOTOPOH CTaBATCS
IpOOJIEMHBIE BOMPOCHI); TUCKYCCHSI MOYKET pa3BEpPTHIBATHCS 3a04YHO KaK KPYTOBOH ceMUHap.
Janee moaBOIATCS WTOTHM IUCKYCCHM, 3aCIyLIMBAIOTCS M 3aAIIMINAIOTCS NPOCKTHBIC 3aJaHUS.
[Tocne sToro mpoxoaut "MO3roBoW MITypM" IO HEPEIICHHBIM MPOoOIeMaM JUCKYCCHHU, a TaKKe
BBISBJSIFOTCSL TPUKJIAJHBIE ACIEKTBI, KOTOPBIE MOYKHO PEKOMEHIOBAaTh MJIs BKJIIOYEHUS B
KypCOBbI€ U JUIUIOMHBbIE pabOThl WM B ampodauuio Ha npaktuke. Ha ceccun mpernopasarenb
000011aeT pe3yapTaThl IPOJEIaHHON CTYIEHTOM pabOThlI.

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, IPEXKJIE BCEro, IUAJIOT
CTYAICHTA C IperojaBaTeseM. Pe3ynbraTel 00CyKIal0TCd Ha CEMUHApE C HArTISAHBIM MOKa30M
UCCIIEI0OBATEIbCKOTO0 MaTepuasa (cxXembl, TaOJuLbl, IpadUKd, AUATHOCTUYECKHE METOJIUKH).
YactuuHo MaTepuan MoxeT ObITh BKIItoueH B BKP. IIpu noaroroBke k ceMuHapy-1cciae0BaHUIO
CTYACHT M3y4YaeT pe3yJibTaTbl TEOPETUYECKUX HCCIEeOBaHMH, cocTaBisgeT OuOiaMorpaduio mo
TEeMe, YUUTCS NUCaTh 0030pbI 0 TEXHUYECKOM 3a1adue-rpolieme.

[IpobnemHBII ceMHUHAp TOTOBUTCS MpPENoJaBaTeNieM JOCTaTOYHO OCHOBATENbHO:
no10uparoTcst MpoOIeMHbIE U KOHTPOJIbHO-TIPOBEPOUYHbIE BOMPOCHL. Takoil ceMHHap BO3MOKEH
TOJIBKO TOCJIE IPOXO0XKAECHUS TeMbI. K HEMY CTyI€HTBI TOTOBATCS 10 JIMTEPATYPHBIM HCTOYHUKAM:
MOHOrpaduu, CIPaBOYHUKH, CIOBapH, KypHaibl. K mpobiemMHOMy ceMuHapy MpOCMaTpUBAETCS
JUTEepaTypa B paMKax pa3IMYHbIX MCCIIEJOBATEIbCKUX LIKOJI (Harmpumep "TpaguimoHHbIE U He-
TPaAUITMOHHBIC TTOAXOBI K Mpobieme").

HauOonpiryto  3(peKTHBHOCTH NPUHOCAT CEMUHAaphbl, NPOBOJAMMBIE B (opme
KOJUIEKTUBHOM T103HABATEIbHOW JAESTENbHOCTH, HMMEIOIIEH OIpeaeeHHble OCOOEHHOCTH, a
UMEHHO:

- paszeneHue CTYJEHTOB Ha TPYyNIbl MO UX JKeIaHHIO (C 00s3aTeNbHBIM Y4acTUEM
CTYIEHTa C YCTOMYMBBIM HHTEPECOM K JJAHHOMY IIPEIMETY);

- IOCTAaHOBKa OOIKX LIeNel U 3a/1a4 ISl TPYIIIIBI;

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

- 00s13aTeNnbHOE MPeIBAPUTEIbHOE OTPAHUYECHUE 110 BPEMEHH KaXKA0T0 3Tana 3aHATUi;

- OKCIIEPTHBIN aHAJIN3 ¢ pacuyeToM Kod(hdUllMeHTa KOHKOPAIHH;

- OIIGHKA PabOTHI IPYIIIBI MIPEToIaBaTeNeM;

- IPOBEJIEHUE CAaMOOIICHKHU.

Ipumepnoiil nepeuenv mem pehepamos 8 ude uHoUsUOYaIbHbIX domauinux 3aoay (M/3)

1. OcHoOBHbBIE TOHATUS U3 TEOPHUH BEPOSTHOCTH W MATEMaTHYECKOM CTAaTHUCTUKU
(reHepanbHasi COBOKYMHOCTb, BEIOOpKA CIy4YailHBIX BEJIMYUH, XapaKTEPUCTUKU BHIOOPKH).

2. IlonsiTHe O BUAAX IJIAHUPOBAHUS MAaTEMATUYECKOTO U (PU3NYECKOTO IKCIEPUMEHTOB,
MPUHIIUIIAX T€OMETPUUECKOTr0 U (PU3MUYECKOTO M000Us1 0OBEKTOB YIIPABIICHHUS.



3. Texymuii KOHTPOJIb MPOIYKIIHH.

4. TlpyHUMIIBEI BBIOOpPA KOHTPOJIMPYEMBIX MApaMeTPOB U HUX YPOBHSA B CTaHIAapTax Ha
METAJITYPrUYECKYIO IIPOAYKLIUIO.

5. Craructuueckoe 0o0OCHOBaHME OObeMa BBIOOPKM IpU KOHTPOJE y IOCTAaBUIMKA U
noTpeouTens.

6. KoHTposibHBIE KApTHI.

7. O0uias cxema ynpaBieHHs TEXHOJIOTHIECKUM 00BEKTOM € aIallTUBHBIM 0JIOKOM

8. Teopernueckuii MoaX0/A, MaTeMaTUYECKOE CUMYJIUPOBAHHE YCIOBUN 3KCIIEPUMEHTa,
(bu3u-uecKuil SKCIIepUMEHT.

9. YcnoBust mogo6us Gu3ndeckoro o0beKTa ¥ MaTepruaaIbHON KOIUH.

10. Be16op naunbosnee 3¢ peKTUBHOM CXeMbI SKCIIEPUMEHTA.

11. CocraBieHue IIaHA TMPOBEIACHUS DKCIEPUMEHTOB Pa3HBIX YPOBHEH (OMBITHBIN,
1ab0paTOpPHBIi, ITOJIYIIPOMBIIIUICHHBIH, IIPOMBILLICHHBIH, U3rOTOBIICHUE
OIBITHO-TIPOMBILIUIEHHON MAPTHUH).

12. Bunpl napamMeTpoB oNTUMHU3aLUH, 0000IEHHBIH TapaMeTp ONTUMU3ALNN, QYHKIIHS
KeNaTeJIbHOCTH.

13. BpiOop Tuna MareMaTu4ecKoi MOJIMHOMHAIbHOM UM MHON MOJIENH.

14. IIpaBuiia oCTpOEHUS IJIAHOB — JPOOHBIX PEIUIUK.

15. Pucku nipu MCHOJIb30BaHUU IIJIAHOB C IPOOHBIMU PEIIMKAMU — BIMSHUE Ha TOYHOCTh
IPOTHO3UPOBAHUS (PYHKIIUU OTKJIMKA.

16. Tumsl IW1aHOB SKCIIEPUMEHTA — JBY- M TpeX (axTopuble miansl Tuma N = m" (N —
HE00X0/IMMOE KOJMYECTBO OINBITOB, M — KOJUYECTBO YPOBHEH BapbUpPOBaHMs CIy4dalHbIX
¢dakTopoB, N — KOIUYECTBO (PAKTOPOB).

17. Koapdunuent konkopaanuu (KodOPHUIMEHT COTIIAchs) MPHU AKCIIEPTHON OIICHKE
BIHSIHUASA (PaKTOPOB HA (PYHKITUIO OTKJIMKA (TapaMeTp ONTHMH3ALINH ).

18. OcHOBHBIE CBOICTBa MaTpULbl MaTeMaTUYECKH IUIAHUPYEMOIO 3KCIIEpUMEHTa
(OpTOroHaNnbHOCTh, POTOTAOEIBHOCTh, CHUMMETPHUYHOCTb, HOPMHPOBKA 3SKCIIEPUMEHTAIBHOU
MaTpPHIIBI).

19. Metoauka pacuera Ko3()pQUIMEHTOB SMIUPUYECKOTO YpPAaBHEHHUS 10 JaHHBIM
IIPOBEJEHHOTO MJIAHUPYEMOI0 IKCIIEPUMEHTA.

20. Cea3b 2 dexra pakTopa ¢ kKodpPureHTaMn ypaBHEHUSI.

21. Kpurtepuu onTUMaibHOCTH IIAaHOB SKCIIEPUMEHTA.

22. BBeneHue B pelIeHHE MO TMOUCKY ONTHMAJIbHOTO 3KCTPEMAlbHOIO 3HAUEHUS
napameTrpa ONTUMH3AIMM B 00JacTU onpeaereHus QYHKIUU JBYX U MHOTO(aKTOPHBIX
ypaBHEHUH (METO/ KpyTOro BocxoxaeHus1 bokca-Yuicona u ap.).



[MTPMJIOXXEHUE 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHHs IPOMEKYTOYHOM aTTeCTALMU

[IpomexxyTounast aTTecTanus HMMEET LEJIbI0 ONPEACIUTh CTENEHb JIOCTHXKEHUS
3aMJIaHUPOBAHHBIX PE3YIbTATOB O0YUEHUS 110 TUCHUIUIMHE (MOAYIIO) 32 CEMECTP U IPOBOJUTCS B
dbopMme 3K3aMeHa.

JlaHHBIN pa3Aen COCTOUT UX ABYX IIYHKTOB:

a) Ilmanupyembie pe3ynbTaThl OOYYCHHS W OIICHOYHBIC CPEICTBA ISl IMPOBEICHUS
IIPOMEKYTOUYHOM aTTECTALUN.

0) Ilopsmox mpoBeIACHHS MPOMEKYTOYHOW aTTECTAlMM, IOKA3aTed W KPUTEPHH
OLICHUBAHMSL.



a) HnannpyeMble pe3yJdbTaThbl Oﬁy‘leHI/lﬂ U OLICHOYHBIC CpeaACTBA JIA IIPOBCACHUA HpOMe)RyTO‘lHOﬁ aTrecranum:

CTpyKTypHBII
3JIEMEHT

KOMIICTCHIIN U

[Tmanupymble pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

Koa n CoAECpPKaHUE KOMIIETCHIIUH

OIIK-4 -

TOTOBHOCTBIO COYCTATh TCOPHUIO U ITPAKTUKY JJIS1 pCIICHUS MHKCHCPHBIX 3a1a4

3HaTh - ocHOBHbIE onpenencHus | [lepedeHb TeopeTHYECKMX BOIPOCOB K IK3aMeHY
IIAHUPOBAHUA 1. CBeneHus U3 TEOPUHU BEPOSITHOCTU U MATEMAaTUYECKON CTAaTUCTUKH (T€HEpaJIbHAsi COBOKYITHOCTb,
9KCIICpU-MCHTA, BBIOOPKA CITy4alHBIX BEIHYWH, XapaKTEPUCTUKU BEIOOPKH).
- KIaCCH(HUKALHIO 2. Busipl niaHUpOBaHUs MATEMAaTUYECKOTO U (PU3HMUECKOT0 IKCIIEPUMEHTOB, IPUHIIUIIBI TEOMETPUYECKO-TO
CI10c0-00B BHIOOPA IUIAHA | i1 (hH3MUECKOTO T10/J00Hs 0OBEKTOB YIIPABIICHHS.
IKCIIC-PUMCHTA, 3. [lopsiok npoBeAEHUS TEKYIIETO0 KOHTPOJIS MPOITYKIUH.
TEOPETUIECKUE OCHOBBI 4. IlpuHUMIBI BBIOOpA KOHTPOIUPYEMBIX MapaMEeTPOB M UX YPOBHS B CTaHAApPTaX Ha METAJLTyprHYECKYIO
pacyera K03 u-UHUEHTOB | mpogyKIHIO.
SMIINPUICCKHUX 5. Cratuctuueckoe 000CHOBaHUE 00beMa BEIOOPKU IIPU KOHTPOJIE Y MOCTABIIMKA U MTOTPEOUTEINS.
YPaBHEHUH perpeccuu; 6. MeTo1pl TOCTPOEHUSI KOHTPOJIbHBIX KapT.
- OCHOBBI COCTABJICHUA 7. O01IyI0 CXeMy YIIpaBJICHUS TEXHOJIOTHUECKUM 00BEKTOM C aJalTHBHBIM OJIOKOM.
MaTpHlI II0JIHOT'O H 8. Teopernueckuil MOAX0Jl, MaTeMAaTUYECKOE CHMYJIMPOBAHME YCIOBUM HKCHEPUMEHTA, (U3NYECKUI
Ipo0-HOro (HhaKTOPHOTO JKCIIEPUMEHT.
OKCIIC-PUMCHTA, 9. YcnoBust mogo0us GU3nIecKoro 00beKTa U MaTepruaaIbHON KOMUH.
- METO/IMKY pacyeTa 10. MeToas! BeIOOpa Harbosee 3¢ (HheKTUBHOM CXEMBbI HKCIIEPUMEHTA.
Ko3-¢duinenta 11. VYcnoBus cocraBieHUs IJIJaHA NPOBEIACHHUS JKCIHEPUMEHTOB Ppa3HBIX YpPOBHEW (OMBITHBIM,
KOHKOpAa-Iinu nabopaToOpHbIN, MONYMPOMBIIUICHHBIH, MPOMBIIUICHHBIH, W3TOTOBIEHUE  OMBITHO-IPOMBIIIICHHON

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

pUMe-HATh METOIbI
MJIaHUPO-BAHUS
JKCIIEPUMEHTA;

- ACII0JIb30BATh
METOAN-KY
MaTEMaTHYECKOT O
TUTAHUPOBAHUS
IKCIIEPU-MEHTA;

1. Haxomuth 3KCTpeMaibHOE 3HAYCHHE TMapameTpa ONTUMH3AIMKA B OOJAcCTH ompenencHus (yHKIUU C
MIPUMEHEHHEM UTTEPAIMOHHOTO MOIIArOBOr0 METO/Ia B HAMPABJICHUH TPaTUCHTA.

2. CTpouTh BapHaHThl MaTpPUIbl JIPOOHOTO 3KCIEPUMEHTa THUIMa 2%t %2 ornpeaensiTh Ko3pUIUEHTHI
ypaBHEHHS 10 U3BECTHOMY alropuT™My: & = (ZXiY;)/n, ap = Zyi/n.

3. CTpouTh MaTpHIly TIOITHOTO (AKTOPHOTO dKCrepuMenTa Tumna 2" —22u 2% onpenensaTh Ko3PHUITUESHTHI
ypaBHEHHS 10 U3BECTHOMY allropuT™My: & = (ZXiY;)/n, ap = Zyi/n.

4. TlpoBoaWTh KOPPEKTHUPOBKY TOYHOCTH YpPaBHEHHUS PETPECCHU B TEYCHUH BPEMEHU IO  MACCHBY
pazHOCTe Mexay (PaKTUYECKHMMH JAHHBIMH KOHTPOJIBHON BBIOOPKM W PACUETHBIMU 3HAUCHUSMHU II0




CrpyKTypHBII

[Inanupymsble pe3ysbTaThl

DJIEMEHT OrneHOYHBIC CpPE/ICTBA
0o0y4eHus

KOMITETECHLINU
- COCTaBJISITh MAaTPHUILY PErPECCUOHHOMY YPAaBHEHHUIO  (Yaxr. Ypaca.). ECIHM cpelHee OTKIOHEHHE MEHee CTaTUCTHYECKOro
MOJTHOTO U JPOOHOTO napamerpa - CTAaHIapTHOTO OTKJIOHEHHUS S, TO YpaBHEHHE NMPU3HAETCS aJIeKBaTHBIM. B MPOTUBHOM ciiydae
(bakTOpHOTO IIPOBOJIUTCS KOPPEKTHUPOBKA YPAaBHCHHS IyTEM M3MEHEHHS 3HAYEHHs €ro CBOOOIHOIrO 4jeHa: aoy = g -/+
AKCIIEPU-MEHTA; Z(Ypaxr. — Ypacu)/N, THE N — 00BEM KOHTPOJIBHOW BBIOOPKH, 3HAK -/ IOKAa3bIBET, YTO, €CIH CpeaHEe
- MPUMEHATH B paboTe OTKJIOHEHHS AY; UMEET 3HaK +/-, TO KOPPEKTUPOBKA 3HAUCHUS 8g Oy/I€eT COOTBETCTBEHHO -/+AY;.
AKCIIEPTHYIO OIICHKY 5. PaccuuteiBath KOI((UIMEHTHI PETPECCHOHHOTO ypaBHEHHUs (MO BBIOOPKE, MPEIIONKCHHON
3HA-YUMOCTH (aKTOPOB, | IIpermoaBaresieM) Mocie MPOBEASHUS KOPPEISIIMOHHOTO aHaIn3a, OTCEMBAaHUS HE3HAYMMBIX (DAKTOPOB U
OT-PEEIISIIOLTUX OTIPEJICTICHUS CBS3U 3aBUCUMBIX U HE3aBUCHUMBIX ITEPEMEHHBIX.
(GYHKIMIO OTKIIMKA

Bnagets - MPAKTUYECKUMU 3aanue Ha penieHune 3a/1a4 U3 NPO(PeCHOHAJILHOI 00J1aCTH, KOMILIEKCHbIE 3aTaHusI

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

- MeToJ1aMu (PU3HUECKOTO
U TEOMETPUICCKOTO
MO-100HS;

- ipopeccroHaIbHBIM
SI3BIKOM TTPEIMETHOM
001acTH 3HAHUS

1. Meronmamu pacyera K03(DUIIMEHTOB PETPECCHOHHOTO ypaBHEeHuUs ¢ mpuMeHenneM MHK u onpenenennem
[IapaMeTpPOB KaydecTBa IOJYYEHHOTO YpPaBHEHHUS IO IOKa3aTessM R% R, F, t, Seer (COOTBETCTBEHHO
koapduureHTa aeTepMUHAIMM, Ko3(h(dUIMEHTa MHOXKECTBEHOH Koppensuuu, Kputepus Puiiepa,
kodpunrenta CTbIoJIEHTa, OCTATOYHOTO CTAHJAPTHOTO OTKJIOHEHHUS).

2. IlpaBmiamMu paoKa3aTeNbCTBAa aJIeKBAaTHOCTU YPAaBHEHMsI pEallbHOMY IIPOLECCY IYTEM CpaBHEHUS
BBIIIEYKA3aHHBIX B M. | mapaMeTpoB ¢ UX TaOJMYHBIMU 3HAYEHUSMHU B 3aBHCHMOCTH OT 00beéMa BBIOOPKH,
3HAYUMOCTH ITOKA3aTENEH.

3. HaBblkamMu uccienoBaHMs U HOCTPOEHHS (PU3MYECKMX MOJeNeil MpoLeccoB ¢ Y4eTOM INPHHIMIIOB
noxo0us.

4. KOMITJIEKCHBIM MOJXOJ0M K DPELICHHIO 33/a4 IUIAHUPOBAHMS HKCIEPHUMEHTa C BBIOOPOYHBIM H/HIU
CYMMapHBIM HCIIOJIb30BAHUEM BBILIETIPEACTABICHHBIX MPUEMOB, MPAKTUK, TEXHOJOTHH NJs MOJy4eHHUS
3¢ (HEKTUBHOTO KOHEYHOTO pe3yJbTaTa.

5. Ilpuemamu KpyTOTro BOCXOXACHUS MPU MOUCKE SKCTPEMAIbHBIX 3HAUEHUI QYHKIIMY OTKJIMKA, TapamMeTpa
ONTHMHU3ALINH.

Kon u conep:xxanne komnerenmuu: [1K-2 - cnocoOHOCTBIO BEIOMpPATh METOIBI HCCIICA0OBAHMUS, TUTAHUPOBATH U TIPOBOJIUTH HEOOXO0IUMBIC

OKCIICPUMCHTBI, MHTCPIPECTUPOBATDb PE3YJIbTAThI U ACJIATh BHIBO/IbL

3HaTh

- METOJIbI TUTAHUPOBAHUS
AKCIIEPUMEHTOB Pa3HOIO
YPOBHS;

Hepeqeﬂb TCOPETHYECCKHUX BONIPOCOB K 3K3aMECHY

1. [IpaBuia mocTpoeHuUs MIAHOB — APOOHBIX PETLIHK.
2. Pucku npu MCrosIb30BaHUHU TUIAHOB C APOOHBIMHU PEIUIMKaMU — BIMSIHUE HA TOYHOCTh MPOTHO3UPOBAHUS




CrpyKTypHBII

[Inanupymsble pe3ysbTaThl

3JIEMEHT OneHoyHbIe CpeacTBa
0o0y4eHus
KOMIIETEHIINH

- C1IOCOOBI cocTaBNeHusT | QyHKIMU OTKIIMKA.

TJTAHOB 3. Tumbl NIaHOB JKCHepUMeHTa — ABY- U Tpex (axropusle miansl Tna N = m" (N — Heob6xomumoe

MaTeMaTU4ECKO-TO KOJIMYECTBO ONBITOB, M — KOJMYECTBO YPOBHEW BapbHUpPOBAHUS CIydailHBIX (paKTOPOB, N — KOJMYECTBO

IKCIIEPUMEHTA; (bakTopoB).

- IPOLIEyPHI TTOUCKA 4. Metonsl pacuera kod(dduirenta KoHKopaanuu (kodpuiueHTa corjaacus) Ipu SKCIEPTHON OLIEHKe

OII-TUMAJTBHBIX PEIICHUN | BIUSHUS (DaKTOPOB HA (DYHKIIMIO OTKIIMKA (TTapaMeTp ONTUMH3AINN ).
5. OcHOBHBIE CBOWCTBAa MAaTpPHUIIBI MAaTEMaTUYECKH IUIAHUPYEMOTO SKCIEPUMEHTa (OPTOTOHAIBHOCTD,
pPOTOTabETBLHOCTh, CHMMETPUYHOCTH, HOPMHPOBKA IKCIICPUMEHTAITBHONW MaTPHIIHI).
6. Meroauky pacyera KOd(h(GUIMEHTOB OHMIHPUYECKOTO YpPAaBHEHHUS MO JaHHBIM MPOBEICHHOIO
TUTAHAPYEMOTO IKCIIEPUMEHTA.
7. Ca3b addekra daktopa ¢ kKodphumeHTaMl ypaBHEHHUS.
8. Kputepuu onTHMaibHOCTH TUIAHOB SKCIICPUMEHTA.
9. Metoapl pelieHus MO MOUCKY ONTHMAIbHOTO AKCTPEMAIbHOTO 3HAYEHHS MapaMmerpa ONTHUMH3AINHN B
obiactu ompeneiacHusl QYHKIUH ABYX W MHOTO(AKTOPHBIX ypaBHEHUH (METOJ KPYTOTO BOCXOXJICHUS
boxkca-Yuiicona u np.
10. Kputepun onTUMalbHOCTH TUIAHOB SKCIEPUMEHTA.

YMmeTh - IPUMEHSTH METOBI IIpumepHbIe MPaAaKTHYECKUE 32IAHNUS I IK3aMeHAa

IUTAHUPOBAHUS
DKCIEPU-MEHTOB PAa3HOTO
YPOBHS ;

- COCTAaBJIATh IUIAHbI
Ma-TeMaTUYeCKOTro
IKCIIEPU-MEHTA;

- HaXOJIUTh ONTUMAJIbHbIE
pELIeHUs U3BECTHBIMU
MeTOoIaMH1

1. PacuutsiBaTh K03 PUIMEHT KOHKOpAALUHU (KO3(DPHUIIMEHT coryiacksi) MpU HKCIIEPTHOM OLIEHKE BIHUSIHUS
(akTOpOB Ha (PYHKIHUIO OTKJIMKA (TapaMeTp ONTHMU3ALINN).

2. OrcenBaTh HE3HAYMMEBIE (PAKTOP aHATM3MPYEMOH BBIOOPKH, 3aJlaHHON IpernogaBaTesieM. OnpenensiTh
CTaTUCTUYECKM 3HAUYUMBIE CBSI3M MEXKIY 3aBUCHMBIMHU M HE3aBUCHUMBIMH IIEPEMEHHBIMU M BHJa
PErpecCUOHHOI 3aBUCUMOCTH, a TAK)K€ MEX]ly HE3aBUCUMBIMU NIEPEMEHHBIMH.

3. CTpouThb rucTorpaMMy CirydaifHOW BEIMYHMHBI 110 BBIOOPKE, 3aJaHHOH MperoaaBaTesieM.

4. PacuuThiBaThb CTATUCTHYECKHE IapaMeTpbl CIydyalHOM BEJIWYHMHBI B  BBIOOpKE,
IIPENOoJaBaTENIEM.

5. CocTaBiATh IUTaH MPOMBIIUIEHHOTO 3KCIIEPUMEHTA 110 HANPABIICHUIO, 33JAaHHOMY IIPETIOIaBATEIIEM.
6. IlpeacraBisTh cxeMy ynpaBieHUs] 00bEKTOM HCCIICAOBAHUS, PETYIUPOBAHUS C aJaITUBHBIM OJIOKOM.

3aJaHHOMI




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnaaupymblie pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

Bnanets

- METOIaMU
IUTAHUPOBA-HUS
9KCTIIEPUMEHTAMH PA3HOTO
YPOBHH,

- METOTUKOM TIOJIHOTO H
JIPOOHOTO
MaTeMaTHYEeC-KOTo
9KCICPUMECHTA;

- METOJIaMHU OITPECICHHUS
3KCTPEMAaIbHBIX
3HAYe-HUH MPH TOUCKE
ONTHU-MAaJIbHLIX 3HAYCHUHU

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

1. Metonamu BeIOOpa 3()(heKTUBHBIX MPABUII IPOBEICHUS UCCICIOBAHUIN ISl 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

[IPUHLHAIIOB CHMMETPHH, OPTOTOHAIBHOCTH, POTATabeIbHOCTH, HOpMUpoBKH) Tuma 2°, 2°, 231, 2°2 ¢ on-
peneneHreM KodpPUIMEHTOB YpaBHEHHUS 10 H3BECTHOMY alropuTMy: & = (Zx;y;)/n, a = Zyi/n.

4. IlpuemamMu TOYHOTO BBINOJIHEHHUS IIJJaHA OKCIIEPUMEHTa B PAa3HBIX YCIOBUAX JIaOOPATOPHBIX,

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

5. Brnagets anpuopHoit nuHopmanuelr 06 00beKTe Hccae0BaHus, PEryIUPOBaHUs 11 BhIOOpa Hanbomee

palMOHAIBHOTO IIJIaHa SKCIIEPUMEHTA.




Memooduueckue pexomenoayuu 011 LOO2OMOBKU K IK3AMEHY

DK3aMeH SBJSeTCS HEOThEMJIEMON YacThio Y4eOHOro mpolecca U MpU3BaH 3aKperuTh U
YIOPAIOYUTh 3HAHHS CTYJEHTA, MOJIyY€HHBIE Ha 3aHATHSAX M caMocTosTelabHO. Kpome Toro,
MOJArOTOBKA K HSK3aMEHY HalpaBlieHa Ha MPUMEHEHHE IOJIyYeHHBIX 3HAHUW JiI1 pelleHUs
NPaKTUYECKUX 3a/a4 M0 CHEIHaIbHOCTH, HNPOQHI0 MOArOTOBKM. Ha mpoBeneHue sk3ameHa
OTBO/JISITCS YaChl 3aHSTHI MO PACIIHCAHUIO.

Cnaue »K3aMeHa MNpPENLIECTBYET paboTa CTyJEHTa Ha JEKUMOHHBIX, CEMHHApCKUX
3aHATHUAX M CaMOCTOsITENbHasi paboTa MO M3YyYEHHUIO MpeaMeTa M IMOATOTOBKH pedepaTtoB U
KypcoBbIX pabor. OTCyTCTBHE CTyJEHTa Ha 3aHATUSAX O€3 YBOKUTEIBHOW NPUYHUHBI U
HEBBINOJIHEHHUE 33/IaHUN CaMOCTOSITENIbHON Pa0OThI SIBJISIETCS OCHOBAHHEM ISl HEJOMYIICHUS
CTY/ICHTA K 9K3aMEHY.

[ToaroroBka K 5K3aMeHYy OCYIIECTBIISIETCS HA OCHOBAaHMHM METOAMYECKUX PEKOMEHAALUN
0 IUCIUIUIMHE U CITUCKA BOIPOCOB M3Y4aeMOM JUCIUIUINHBI, KOHCIIEKTOB JICKIUH, y4eOHUKOB U
yueOHBIX TOCOOUIA, HAYUHBIX cTaTel, MHPOPMAIIMH CPEIbl HHTEPHET.

3a 3-4 nHA NOATrOTOBKU 00y4YaeMblil 10JKEH CUCTEMATU3UPOBATh 3HAHMSI, IOTYUEHHbIE B
TeYeHHe ceMecTpa. BHauane cienyeT mpoCMOTPETh BECh MaTephall TUCHUIUIMHBI (MOAYINS) U
OTMETHUTh TPYIHBIC I ceOst Borpockl. O0s3aTeNIbHO B HUX pa3oOpaThes. B cimydae HeymadHOTro
pe3ynbTaTa Takoro pasbopa, ciefayeT 3aAaTh 3TH BOIPOCHI MPENoJaBaTelll0 Ha KOHCYJIbTALUU
nepel 9K3aMEHOM, MOCEHIEHUE KOTOPOW B ATOM CiIy4ae SIBISETCS MOJIE3HOW M JKeNaTeslbHOl. B
UTOTEe Tepell 5K3aMEHOM IIeJIeCOO0pa3HO IMOBTOPUTH OCHOBHBIE MOJIOKEHHUS IUCHUIUIMHBI C
OTMETKOMW CTETIEH! YCBOCHUS MaTepHaa.

OcHoBHbIE MpaBujia MOATOTOBKHU K IK3aMEHY.

1. JIyumie cpa3y COpHEHTHPOBATHCSI BO BCEM MaTepraiie 1 000CHOBAHO PACIIOJIOKUTh BECh
MaTepuai COrjlacHO 9K3aMEHAI[MOHHBIM BOIIPOCAaM WJIM BOIIPOCaM, OOCYKJAEMbIX Ha CEMUHApaXx.
Ota paboTa MOXKET 3aHSATh MHOTO BPEMEHH, HO TJaBHOE — ATO OPUEHTHPOBAHUE B M3y4aeMOU
TUCITUTLINHE.

2. Cama noaroToBKa He JOJHKHO ObITh CBSI3aHA C «3allOMUHAHUEMY, & B TIEPBYIO OUEPEb —
C MEePEeOCMBICIIEHUEM MaTepualla, U Jake pacCCMOTPEHHEM aJIbTePHATUBHBIX UACH.

3. CTyaeHT JOIDKeH MPOJAEMOHCTPHPOBATH HA DK3aMEHE, YTO OH YCBOWJI «BCE», UTO
TpebyeTcs 1o nmporpaMmme 00y4eHuUs: WK IO IporpaMMe KOHKPETHOro npernojiasarens. [lanee on
MOJKET BbICKa3aTh WHBIC, HO APTYMEHTUPOBAHHBIE TOUKH 3PCHHUS.

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

[IpomexyTrounas aTTectanus no aucuuivinee «llmanupoBaHne 3KCiepuMeHTa BKIOYaeT
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIIEHUTh YPOBEHb YCBOEHHS 00yUaIOLMMUCS 3HAHUM, U
NpaKTUYEeCKHE 3a/laHusl, BBIABISIONIME CTEMEeHb C(OPMHUPOBAHHOCTH YMEHUIH W BIaJeHUH,
IpOBOJIUTCA B (hOpME IK3aMEHa.

DK3aMeH M0 JIaHHOW JUCLUUIUIMHE MPOBOJIUTCS B YCTHOH (hopMe MO IK3aMEHAIlMOHHBIM
OouneraM, KaXAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHue.

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

— Ha OIICHKY «Hey10BJeTBOpUTeIbHO» (1 Gamn) — oOydaromuiics He MOXKET MOKa3aTh
3HaHHS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHQOpPMAIMM, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a/]1a4;

- Ha OIICHKY «HeYy/10BJIeTBOPHUTEJbHO» (2 Oanna) —o0ydaromuiics JeMOHCTPUPYET 3HAHUS
He Oonee 20 % TEOpeTMUecKOro MmarepHaia, JOMYCKAeT CYIIECTBEHHBIE OIIMOKH, HE MOXKET
NIO0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEILIEHHs IPOCTHIX 3aa4;

— HAa OILEHKY «YyIOBJIETBOPUTEIbHO» (3 0Oamra) — oOydamuics IEMOHCTPHUPYET

IIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIMH, B XOA€ KOHTPOJBHBIX MEPUIPUATHN



JOITYCKAIOTCS OIIUOKH, TPOSBISETCS OTCYTCTBHE OTACTBHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
00yJaromuHCsl UCTBITHIBACT 3HAYUTENFHBIC 3aTPYAHCHUS TPH ONEPUPOBAHWH 3HHAHUSAMHU U
YMEHHSIMH IIPU X TIEPEHOCE HAa HOBBIC CUTYAIUH;

— Ha OIICHKY «Xopomoy» (4 6amna) — oOyJaroIuiics 1eMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJTHCHHUS TIPU aHATUTUYECKUX OTIEPAIIUsX, IepeHOCce
3HAHWI U YMEHUW HA HOBBIC, HECTaH/APTHBIC CUTYAIINN;

— Ha OILICHKY «OTJIHUYHO» (5 0aJIoB) — 00y4aIOUIMiics JeMOHCTPUPYET BBICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHSACT TMPAKTHYECKUE 3aJaHHsi, CBOOOIHO OIEpUpPYET
3HAHUSIMH, YMCHUSIMH, IPUMEHSET WX B CUTYaIlUsSIX TOBBIIICHHON CII0)KHOCTH.



