MUHHUCTEPCTBO HAYKHM Y BbICIIEI'O OBPA3OBAHHA
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Pa6ouas nmporpamma cocrapieHa Ha ocHope @I'OC BO - 6akaiaBpuaT 1o HanpasJeHHIO
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Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 22.03.02 Meramnyprus (npruka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

Pabouass mporpamma paccMoTpeHa W 0a00peHa Ha 3acenaHuu kKadeapwl JIMTEHHBIX
HPOIIECCOB U MAaTEPUAIOBEICHHUS
12.02.2021, npotoxomn Ne 6
3aB. kadenpoit H.A. ®eoktrcToB

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
03.03.2021 r. mpotokoma Ne 4

[Ipencenarens A.C. CaBuHOB

CornacoBaHo:
3aB. kadeapoit MeTamnypriuu ¥ XUMHYECKUX TEXHOJIOT U

A.C. XapueHko

PaGoyvas mporpamMma cocraBiieHa:
npodeccop kadenpst JITuM, a-p TexH. HAyK A.B. CprukoB

Penensenr:
noueHt kapeapst MuTO/IuM, kaH. TeXH. HAyK M.A. [llekmiees




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMma repecMoTpeHa, o0cykaeHa u oJo0pena s peanusaruu B 2022 - 2023
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

PaGouast mporpamMma repecMoTpeHa, o0CykaeHa u oo0peHa s peanusaruu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmzanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl JIUTEHHBIX IPOLECCOB U MaTEPHATIOBEACHUS

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ilenbto ocBOeHMs MOAYNS OUCUMIUIMHBI «llaHUpoBaHME SKCHEPUMEHTa» SBISACTCA
NOAroToBKa OakanaBpoB 1o HampasieHuto 22.03.02 «Mertamnyprus» u IpOoQHII0 MOJTOTOBKH
«u¢poBoil aHamu3 MU ynpaBieHHE BBICOKOI(PPEKTUBHBIMU MUPOTEXHOJOTUAMHU IOJIyYSHUS
MaTepHajoB» K NPOPECCHOHATBHON MAEATENbHOCTH B COOTBETCTBHH C TpPeOOBaHUSIMH
DenepanbHoro I'ocyaapcTBeHHOro 00pa30BaTEIbHOIO CTAaHAAPTA.

3amauell M3y4eHHS TUCHUIUIMHBI SIBIISICTCSI TOATOTOBKA CTYJIEHTOB K TBOPYECKOMY
IPUMEHEHUIO NIOJYYEHHBIX 3HAHUMN PU CO3aHUU HOBBIX U COBEPILICHCTBOBAHMIO JEHCTBYIOIIMX
TEXHOJIOTUYECKUX MPOILIECCOB, POPMUPOBAHUIO Y CTYACHTOB CHCTEMBbI 3HAHHIA 110 TUTAHUPOBAHHIO
9KCHEPUMEHTOB BO BceX c(epax yuyeOHOM M NPOM3BOACTBEHHOM [EATENbHOCTH. JTa 3ajaya
pemaercs CiaeIyIIUMH CIIOCO0aMH:

- 1aTh MOHATHA 00 OLIEHKE HKCIIEPUMEHTAIbHBIX JAHHBIX, FTEHEPAIILHOW COBOKYITHOCTH U
BBIOOPKH M3 HEE CIyYalHbIX BETUYNH;

- chopMHUpOBaTh y CTYJEHTA NPEACTABICHUS O KOPPEISALHMOHHOM M PErpecCHOHHOM
aHaM3aX, METOJMKE OIEHKH W OTCEHMBAHWHU PA3NUYHBIX (PAKTOPOB BBIOOPOK CITydaitHBIX
BEJINYMH;

- HAy4YHTh OOYyYarOIMXCS METOAAM IUIAHMPOBAHHOTO OHKCIEPUMEHTAa M IOHCKa
ONTUMAJIbHBIX 3HaYeHUH (DYHKIIMM OTKJIMKA B OIPEEICHHOM 001acTH CylecTBOBaHMs (PaKTOPOB
TEXHOJIOTUIECKOTO MPOoIIecca;

- IPUMEHATh METO/bl IUNIAHUPOBAHHOTO SKCIEPUMEHTA Ul O0JIErYeHUs pacueToB MpHU
IPUMEHEHHUHU IPOOHOTO (PaKTOPHOTO SKCIIEPUMEHTA.

2 MecTo IMCUMIIIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/bHOI POrpaMMbl

HNuctunnuua [lnanupoBaHue SKCIEpUMEHTa BXOJIUT B 0053aTENbYI0 YacTh y4eOHOTO
r1aHa 00pa30BaTeNIbHON MPOTrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCIUIITUH/ IPAKTUK:

Maremaruka

dusuka

AHanu3 yucioBoi HHpopMaIun

WNudopmarrka 1 HHGOPMAITMOHHBIE TEXHOJIOTUU

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

MonenupoBaHH€e MPOLIECCOB U OOBEKTOB B METALTYPTUU

Hayuno-uccnenoBatenbckas padboTa

[ToaroroBka k cade u cjaua rocyapCTBEHHOT0 SK3aMeHa

3 Komnerenuun odyuarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILIMHBI (MOAYJIS) ¥ IIJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoenus aucuMmiiuHbel (Moayns) «llnaHupoBaHHE SKCHEpHUMEHTa»
oOyyaromuiics JoKeH 001a1aTh CIEAYIOMIUMU KOMIETEHITUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-4 Cnoco0eH mnpoBOAUTh H3MepeHUs M HabmoJeHuss B cdepe npodheccuoHaTbHOM
JACATCIIbHOCTH, 06pa6aTBIBaTB N IPCACTABJIATE OKCIICPUMCHTAJIbHBIC JAHHBIC

OIIK-4.1 BriOupaeT u mpuMeHseT METOJIbI U CPEJICTBA U3MEPEHHUS JIJIST OTIPEACIICHUS
CBOMCTB MaTEPHAJIOB M M3ICIUM M3 HUX
OIIK-4.2 [IpoBOAMUT SKCIEPUMEHTAIBHBIE MCCICAOBAaHUS MU MCIOIL3YET OCHOBHBIC

preMbl 00pa0O0TKH M IPEACTABICHHS IMOJTYICHHBIX JTaHHBIX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

qyuce:

— KOHTaKkTHas pabora — 61,6 akaj. 4acos:

— aynuropHas — 60 akaj. 4acos;

— BHeaynuTopHas — 1,6 akaJ1. 4acos;

— caMocTosTeNbHas paboTa — 46,4 aka. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynutopHast ) =
o | xonraxTHAs pabora E 3 ®dopma TeKyIero
Paznen/ rema 3 (B axaz. vacax) g E‘ Bitn HOHTPOA Kon
S 8 © | camocTosATenbHOM | ycreBaeMOCTH H
JTACIUTUTAHBI 5 [ . | xommeTeHUM
O Q & paboThI TIPOMEKYTOYHOH
na6. | mpaxr. | € 8
Tlex. : 128 aTTecTaluu
3aH. 3aH. | QU &
1.
1.1 Beenenune. CBeneHus us
TEOPHUH  BEPOSITHOCTH U
MaTeMaTHYeCKON
CTaTUCTUKU  (TeHepabHas TpopaGotia
COBOKYITHOCTb BBIOOpKA .
cnyqagﬂmx ’ Benw{i " TeopeTndeckoro |Texymmit KOHTPOITb
>
JICKIHOHHOTO CIIEBACMOCTH.
XapaKTEPUCTUKU BBIOOPKH). (nexny ) y OIlK-4.1,
3 3/1,5U 5 MaTepuara. TIposenenue
TTonsrue 0 BHJAX OIlK-4.2
S — W3zyuenue pacdeTHbIX pabdoT ¢
JONOJHUTENBHOTO | mpuMmeHeHueM [1K.
MaTeMaTHYECKOTO u aTeDHANa
Marepuana.
(uzuygeckoro P
HKCTIIEPUMEHTOB,
MPUHIIIIAX
TEOMETPUYECKOTO u
1.2 Craructudeckue
METOIbl B  yIpPABJICHUH
KaueCTBOM TPOJYKIHH. | o
Texymuit KOHTPOJIb
MPOIYKIHH. TpuHIATIB
BBIOOpa  KOHTPOJIMPYEMBIX
mapaMeTpoB U MX YPOBHS B
[IpopaboTka .
CTaHJapTax Ha pop Tekymuuii KOHTPOITb
TEOPETUYECKOTO
METaJLTYPTUYECKYIO (exonHOro) yCIIeBaeMOCTH.
MIPOIYKIIHIO. 1 IIpoBenenune OIIK-4.1,
4 41,51 6 MaTepuaia.
CraTtucTiueckoe Usvuene pacueTHbIX pabot ¢ OIIK-4.2
000CHOBaHME o0bemMa JIOHOH:I/IIITCHBHOFO npumenenuem I1K.
BBIOOPKH MPU KOHTpOJE Y MATeDHATA - AKP Ne 5
IIOCTaBILIMKA U P '
noTpeduTens.
KonrposnbHbie KapThl.
OO0miasi cxema YHpaBJICHUS
TEXHOJIOTHYESCKUM
00BEKTOM C aJanTHBHBIM
0JI0KOM




1.3 XapaKkTepuCTHKH BHJIOB

SKCHEPUMEHTOB
(TeopeTryeckuii  TOJXO,
MaTeMaTH4YeCcKoe
CUMYJTHPOBAaHUE  yCIIOBHM ITpopaboTka
SKCIEePUMEHTa, (PU3NYECKUit METOAMYECKUX
9KCIIEPUMEHT), YCIIOBUS yKa3aHUH K N
Texymuii KOHTPOJIb
o-100us ¢usnyeckoro MPaKTHICCKHUM
N yCIIeBaeMOCTH.
00beKTa M MaTepHaIbHON 3aHATHUSM,
IIpoBenenne OIIK-4.1,
konuu. Bribop Haumboee 4151 6 COCTaBJICHHE
o pacuetHbIX pabor ¢| OIIK-4.2
3¢ beKTUBHOM CXEMBI KOHCITICKTa,
SKCIIEPUMEHTA e — npumenenueM [1K.
’ - AKP Ne 4
Cocrasnenue IIaHa OTBETOB 10
MIPOBENICHUS KOHTPOJIBHBIM
9KCIIEPUMEHTOB Pa3HBIX BOIIPOCaM.
ypOBHEN (OIBITHBIH,
1mabopaToOpHEIH,
MOJTYIPO-MBIILICHHBIH,
MIPOMBILUICHHBIH,
1.4 BeneHue B METOIUKY
TUTAaHUPOBAHHS
9KCIIEPUMEHTA o01mue
P ( [IpopaboTka N
MTOHSTHS, TIPUHIIATIB ). Texymuit KOHTPOIH
TEOPETHIECKOTO
Bunst rapaMeTpoB yCIEBaeMOCTH.
(JIEKIIMOHHOTO)
ONTUMH3ALINH, TIposenenue OIIK-4.1,
. 4151 6 MaTepuara.
000011eHHBIH apameTp MsvucHue pacuetHbIx pabor ¢| OIIK-4.2
ONTUMM3ALINHY, byHKIHS IIOHOJII—?I/ITGJ’ILHOI‘O npumenenueMm [1K.
JKEJIATEIbHOCTH. Bri6op - AKP Ne 6
T Mmarepuaa.
THIIA MaTeMaTHYeCKOH
TIOJTMHOMHQIIBHOM WITM HHOH
MOJICTIH.
1.5 Tlonublii u ApOOHBIH
(aKTOPHBIA  IKCIIEPUMEHT.
IIpaBuna MIOCTPOEHHUS
TUTAHOB — JIPOOHBIX PETUIHK.
Pucku npu ncnonszoBaHUM
TUTAHOB c TPOOHBIMU [IpopaboTka .
Tekymmii KOHTPOJIb
perimkaMu — BJIMSITHUE Ha TCOPETUIYCCKOT'O
TOYHOCTB TIPOTHO3UPOBAHHS (IeKuIMOHHOTO) YOeBaeMOCTH.
P P IIpoBenenune OIIK-4.1,
¢yHkMu  oTKIMKA. TUIbI 4/1,51] 6,4 Marepuaa.
pacueTHbIX pabor ¢ OIIK-4.2
IUIAHOB  OKCIEPHMEHTa — Uzyyenue
npumenenneM [1K.
IBYy- U Tpex (aKTOpHbIE JIOIIOJIHUTENBHOTO
-AKP Ne 6, 7
mransl Tima N = mn (N — Mmarepuana.
HEOOXOIUMOE KOJIHYECTBO
ONBITOB, M — KOJUYECTBO
ypOBHEH BapbHUPOBAHHS
cilyqaiHbIX (akTopoB, N —
KOJIMYECTBO (PaKTOPOB
1.6 Koaddumuent
KOHKOpJaluu
(ko3 dunment  cornacus)
IPpU  SKCHEPTHOH  OLIEHKE
BIUSHAS ~ (AKTOPOB  Ha
HKIUIO OTKITHKA IMpopaboTka N
ymxn pop Tekymmii KOHTPOJIb
(mapameTp ONTHUMH3AIHH). TEOPETHIECKOTO
. yCIIeBa€MOCTH.
OcHOBHbIE CBOMCTBa (JIeKuMOHHOTO)
IIpoBenenue OIIK-4.1,
MaTpHIBl  MaTeMaTHYCCKU 4151 6 Marepuana.
pacueTHsIX paboT ¢ OIlK-4.2
TUTAHUPYEMOTO Nzyuenue
IKCIIEPUMEHTA JOTIOJTHUTEITHHOTO mpumerernen K.
- AKP Ne 8
(OpTO-TOHANILHOCTb, MaTepHana.
pOTOTa0EIbHOCTS,
CHMMETPUYHOCTb,
HOPMHPOBKa

9KC-TIEPUMEHTAIBHOMN
MAaTpHIIbI).




1.7 Meronuka
k03 durmeHToB

pacuera

SMITUPUYECKOTO YpaBHEHHS IMpopaboTka .
Texymmuii KOHTPOIIb
N0 JaHHBIM IIPOBEICHHOTO TEOPETUIECKOrO
TUTAHUPYEMOTO (JIEKITHOHHOTO) YeneBaeMOCTH.
IIpoBenenne OIIK-4.1,
9KCIIEPHMEHTA. CBs3b 4 4/1,5U| 6 MaTepHaa.
pacuetHbIX pabor ¢| OIIK-4.2
s dexra (hakropa c Uzyuenue
npumenenueM I1K.
ko3 dunueHTamMn JIOTIOJTHUTEIIBHOTO - AKP Ne 9
YpaBHEHHUSI. Kpurepun MaTtepuana. -
OITHMAJIBHOCTH IUTAHOB
JKCIIEPUMEHTA.
1.8 BeenmeHue B perieHue
N0 MOWCKY ONTHMAIBEHOTO
ITpopaboTka .
9KCTPEMANILHOTO  3HAUEHHS Texyumii KOHTPOIIb
TEOPETHIECKOTO
napameTpa ONTHMH3AIUH B YCIIEBAEMOCTHU.
(JIEeKIIOHHOT0)
obnacT orpeieNICHHS IIposenenue OIlK-4.1,
3 3/1,5U 5 MaTepHara.
(byHKIMU JIBYX u pacueTHbIX pabot c| OIIK-4.2
Nzyuenue
MHOTO(paKTOPHBIX npumenenneM [1K.
- JOTIOJTHUTENHHOTO
ypaBHEHUH (METOJ KPyTOro -AKP Ne 9
Mmarepuaa.
BOCXOKAEHUS
Bokca-Ywicona u ap.)
Hroro no pazneny 30 30/121 | 46,4
Hroro 3a cemectp 30 30/121 | 46,4 3a4ET
Wroro no aucuurninze 30 30/121 | 46,4 3a4yer




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenomaBanus — AUCHUIUIMHBL  «l[naHupoBaHMEe — SKCIIEPUMEHTa»
MIPUMEHSIOTCS TPAAUIIMOHHASA U MO1YJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexuuu IPOXOJAT KakK B TPATUIIMOHHOW (hopMe, TaK B B PopMe JICKITUI-KOHCYIbTaIluMH,
IJI€ TEOPETUUECKUI MaTepHall 3apaHee BbIAAETCA CTYAEHTaM Il CAMOCTOSTEIIbHOTO U3YYEHUs,
JUI  TIOJTOTOBKH BOIPOCOB JICKTOPY, TaKUM 0O0pa3oM, JIEKIMS TMPOXOJUT IO THITY
BOIIPOCHI-OTBETHI-IUCKYCCHs. JIEKIMM YHUTAIOTCS 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 BBISBICHUS CBSI3€M MEXAY KOHKPETHBIM 3HAHUEM U €ro
MIPUMEHEHUEM.

[Ipy BBINOJIHEHUM MPAKTUYECKUX 3aHIATHM HCIOJIb3YETCS TEXHOJOTHUS 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 PePepaToB, BHINOIHEHUS UHIMBUIYAIbHBIX 3aIaHUH, B
MpoIIecce MOATOTOBKU K KOHTPOJIBHBIM pab0TaM M HTOTOBOM aTTECTAIIUH.

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

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOM aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas1 IMTEpPaTypa:

1. Menbauuenko, A.C. AHaU3 JaHHBIX B MaTepHaIoBeIeHHH © yaeOHoe mocobue / A.C.
Menpandenko. — MockBa : MUCUC, [6. r.]. — Yacte 1 — 2013. — 72 c. — ISBN
978-5-87623-666-1. — TekcT: anekTpoHHbIi // JIaHb : 2IEKTPOHHO-OMOIMOTEYHAsI cUCTEMa. —
URL.: https://e.lanbook.com/book/117168. (mara obparuenus: 22.09.2020)— Pexxum moctyma:
JUTSI aBTOPU3. TOIh30BaTENEH.

2. Aupapees, C. M. MonenupoBaHue 00bEKTOB U CHCTEM YIIPABJICHHS : yaeOHOE Tocooue
/ C. M. Augnpees ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snextpon. 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 (mara oOpamenus: 04.10.2019). -
MaxpooObekT. - Tekcr : amekrponHbiid. - ISBN 978-5-9967-1028-7. - CeneHHs JTOCTYITHBI
takke Ha CD-ROM.

0) lonmotHuTeIBLHASI TUTEPaTypa:

1. Anmnep, IO.I1. Merononorus U npakTHKa IJIaHUPOBAHUS SKcriepuMeHTa B Poccun .
monorpadus / FO.I1. Axnep, FO.B. I'panosckuii. — Mocksa : MUCHUC, 2016. — 182 ¢c. — ISBN
978-5-87623-990-7. — TekcT : anekTpoHHbIH // JIaHb : 3JIeKTPOHHO-OMOINOTEYHAS


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

cucrema. — URL: https://e.lanbook.com/book/93686 (nara odpamenwus: 17.12.2019). — Pexum
JOCTYTIA: JUIS aBTOPU3. ITOJIb30BaTEINEH.

2. Menpauuenko, A.C. Maremarudeckass CTaTUCTHKAa W aHAW3 JAaHHBIX . ydeOHOE
nocobue / A.C. Menbanuenko. — MockBa : MUCHUC, 2018. — 45 c¢. — ISBN
978-5-906953-62-9. — Tekcr : anekrpoHHblii // JIaHb : 37eKTPOHHO-OMOIMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/108035 (mara obparmtenus: 18.12.2019). — Pexxum gocryma:
JUIsL aBTOPU3. MOJIb30BATEIICH.

3. Crenanos, I1.E. ITnanupoBanue s5KcriepuMenTa | yaebno-meroauueckoe mocoowue / I1LE.
CremanoB. — MockBa : MUCUC, 2017. — 22 c. — Teker : snekrponHbiii // Jlawp :
3IeKTpoHHO-0MOMoreynas cuctema. — URL: https://e.lanbook.com/book/108113 — Pexum
JIOCTYTIA: JUIS aBTOPU3. TIOJIb30BaTENEH.

B) MeToauyeckue ykasaHus:

1. CratucTuyeckue MeToIbl 00pabOTKH M aHAIHM3a YHCIOBOW WH(POPMAITUU, KOHTPOJISI U
ynpasieHus: kauectBoM npokara/M.M. Pymsanues, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
UYepxkacos, A.B. JlorunoB. — YueO6Hoe nocodue. — Marautoropck: M3a-so Marautoropck. roc.
TexH. yH-Ta uM. .. HocoBa, 2014. 257 c.

2. MomoukoBa O.C. BapuaHTbl 3amaHWil 10 aHAIW3Yy YKUCIOBOH WHGOpMAIUU IS
OakanaBpoB. — MeToauueckue yka3zaHus. - Marautoropck: M3a-Bo MarHuToropck. roc. Te€XH.
yu-ta um. I'.1. Hocosa, 2017. 15 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammuoe o0ecneuenne

Haumenosanue [10 Ne noroBopa Cpox aeicTBus IUIICH3UN
MS Windows 7

Professional(mms  |-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional

STATISTICAB.6 |K-139-08 ot 22.12.2008 0OECCPOYHO
MS Windows 7

Professional (s |-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)

7Zip cB00OTHO pacnpocTpansemoe [10 0OECCPOIHO

IIpodeccuonanbubie 6a3bl JTaHHBIX M1 MH(QOPMaIHOHHBIE CIPABOYHbIE CHCTEMbI
HazBanue kypca Ccpuika
DrexkTpoHHas 0a3a meproanyYecKux u3ganuii East View
Information Services, OO0 «MIBUC»
HaunonansHas UH(GOPMaIMOHHO-aHAIUTUIECKAs
cucreMa — PoccuiiCknii MHIEKC HAYYHOTO [IUTHPOBAHUS
(PUHILI)

[TouckoBas cuctema Axagemust Google (Google Scholar) |URL: https://scholar.google.ru/

https://dlib.eastview.com/

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

Nudopmanmonnas cucrema - EnquHoe okHO gocTymna K

URL.: http://window.edu.ru/
WH(})OPMAIMOHHBIM pecypcam



https://e.lanbook.com/book/93686
https://e.lanbook.com/book/108035
https://e.lanbook.com/book/108113

@®enepallbHOE TOCYIApCTBEHHOE OIOIKETHOE
yUpEKICHHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
IPOMBINIICHHON COOCTBEHHOCTH
Poccuiickas T'ocynmapcTBeHHas OuOJIMOTEKA.
Karanoru
DnexkTpoHHbIE pecypchl Ooubmuoreku MITY
uM. .. HocoBa

9 MaTepuaJibHO-TeXHHYeCKOe o0ecredeHue TUCIIUIIHHBI (MOTYJIs1)

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

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

MarepuanbHO-TEXHHUECKOE 0OecreueHUe AUCHUIUINHBI BKIIIOUAET:

MarepuanbHO-TEXHHUECKOE 00ecrieueHre JUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUIN JIEKIIMOHHOIO THUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMHU OOYYCHHMS, CIYKALIMMU Ui MPEJCTaBICHUS Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJbTUMEIUNHBIMM CpEJICTBA XPAaHEHMs, NepeAayd U
npeJicTaBieHus yueOHOM HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

2. Y4eOHast ayquTOpusl JUIs POBEICHHS IIPAKTUICCKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIY)KALIMMU Ui HpPEJCTaBICHUS Yy4eOHOIl
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPaHEHHs, NEepeaaydl U
npezcTaBieHus yueOHOH nH(popMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebOHas ayauTopus A TPYNIOBBIX U MHIMBHUIYaJbHBIX KOHCYJIbTALUH, TEKYLIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTalliy OCHAIICHA!

- KOMITBIOTEpHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 1151 CAaMOCTOSITEIHHOM PabOThHI OCHAIIICHO:

- KOMITBIOTepHOI TexHHKoit ¢ maketom MS Office, ¢ monkirouenuem k cet «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CTIeMAIN3UPOBAHHON MEOETIBIO.

5. llomemenue s XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYXUBaHUS Y4eOHOTO
000py/I0BaHUs OCHAIIICHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeITaKaMHU JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAINY 1 MaTEPUAIOB.



00y4yarIuXxcs

6 Y4eOHO-METOANYIECKOE

obecneuenmne

CaMOCTOSITEJILHOM

[NPMJIOXEHUE 1

padoThbI

Ouenounbvlie cpedcmea 0l NPOBEOCHUS MeKyue20 KOHMpPOas 6 8Uuoe  ayoOumopHoU

KoHmpoavrou pabomul (AKP)

% C

Hepeqeﬂb mem 01 NOO20MOBKU K CEMUHAPCKUM 3AHAMUAM.

HcxonHple AaHHBIE Ui IPOBEIEHUS MNPAKTUUECKUX 3aHATHH IpeacTaBieHsl B 16
BapHUaHTax CIy4alHbIX BBIOOPOK (00beM BBIOOPKH — N = 59), OMH U3 KOTOPBIX MPUBEACHA HUXKE.

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

%
Cr

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

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

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

51
5,66
4,03

3,1
5,56

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

Ni

2,87

2,4
2,98

2,6
1,85
1,76

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

Ti

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

AKP 1. Ilpaktnueckas nepsuuHas 00paboTka BEIOOPKH CITy4aiiHOW BETMYHUHBI

Beruiciute € TOpUMEHEHHEM TporpammHoro mpoaykra Exel crarucruyeckue
XapaKTEePUCTHKN (MHHAMAJIbHBIC, MaKCHMalIbHBIC, pa3Max 3HAYEHWH, CpeJHHEe 3HAYCHHS,
CpeIHEKBaIpaTUUECKOe OTKJIOHEHHE-CTaHJIaPTHOE OTKIOHEHHEe, KOY(PPHUIMEHT BapHaIlHH,
MeAMaHa, MoJia) pacyeTHO! BbIOOPKH. TO €cTh BBIYMCINTD MO HE3aBUCUMBIM (Xi) U 3aBUCUMBIM
(Yi) cnydaifHbIM BeTHUHHAM CIICTYIOIINE XapaKTePUCTHKH:

- MUHUMaJIbHbIE 3HAUCHUS CIy4aiHbIxX BeauduH - (Xi, Yi)min;

- MaKCHMaJTbHbIC 3HAYCHUS CTydaitHbIX BearduH - (Xi, Yi)max;

- pa3max — R = (Xi, Yi)max- (Xi, Yi)min;

- cpennee 3HaUeHUE (Xicp, Yicp) = Z(Xicps Yiep)/N, THE N — 00BEM BEIOOPKHY;

- CpeIHEKBaJIpaTHYeCKOe OTKIOHCHHEe=CTaHIapTHOE OTKJIOHEHUEe Sy = [X (Xi —
Xep)?IN]®%; Syi = [Z (Yi = Yop)?In]°;

- ko3 pumument Bapuamn, % — Vyi = (Sxil Xepi) 100 % 1 Vyi = (Syil Y ¢pi) 100%;

- MenuaHa BbeIOOpKH (Med) — cpenmMHHOE 3HAYCHUE CIIYYalHOW BEIUYMHBI MEXKIY
MHUHHMAaJIbHBIM U MakcuManbHbIM ee 3HaueHussMu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)minl/2;
Me/MaHa B OOJIBIIMCTBE CIIy4aeB HE COBMAJAET CO CPEHUM 3HaYEHHUEM BBIOODKH;

- Moaa BeIOOpkH (Mod) — Hambosiee YacTO BCTpEYArOIieecs 3HAUCHHE CIydYaiHON
BEJIMYMHBI (OTPEIeNIeTCsl aHAIM30M CIIy9aliHON BBIOOPKU WIJIH 110 TUCTOTPAMME).

[TocTpouTh rUCTOrPaMMBI CITy4aifHBIX BEJTHUUH (Ipaduueckoe pacipe/iesieHue
CIIy4aifHOM BEJIMYUHBI) U CPABHUTH X C TEOPETUUECKUMU PACIPEICTICHUSIMH.

Jns koHKpeTHOU ciydaiiHoM BemuumHBI (X, Yj) ee pacmpelencHue B BBIOOpPKE
ONpeNesieTcss MOCTPOEHWEM T'MCTOrpaMMbl. AJTOPUTM 3TOrO IOCTPOCHHMS 3aKIIOYaeTCs B
CIIEIYIOIIEM:

- Ha OCH OpJAMHAT OTKJajabiBaeTcsi yactora (Nj) WiaM 4acTocTh (Ni/N) — KOJIUYECTBO
3HAQYCHUH CIy4allHOM BEJIMYMHBI, NONANAIOIIMX B ONPEACICHHBI MHTEpPBAl 3HAYCHUM; HA OCU
ab1uce OTKJIabIBAETCSl HECKOJIBLKO MHTEPBAJIOB BHYTPH pa3Maxa CIy4alHON BEIMYMHBI, YUCIIO



9THUX WHTEPBAJIOB OMPEAESIETCS CTATUCTHYECKU, B OOJIBITMHCTBE CITYYacB 3TO YHCIIO COCTABIISACT
10 uaTepBaIOB;

- IPH 3TOM IPOBEPOYHBIMH KPUTEPUSAMH TPABHIBHOCTH MMOCTPOEHHUS] THCTOIPAMMBI
SIBJISICTSI BBIMIOJTHEHUS YCIIOBHH XN = N mim X(Ni/n) = 1.

AKP 2. KoppensiimoHHbIi aHaIu3 BHIOOPKH

PacuuraTh npu momotiy mporpammoro npoaykra Exel (Haxxats Ha knaBuiny fy, BBIOpaTh B
MO3UIUN «CTAaTUCTUKA» (PYHKIHMIO «KOppeNl», YyKa3aTb KOOPAWHATHI COOTBETCTBYIOLIUX Iap
CIIy4aiflHBIX BEJIMYWH, IMOJYYUTh 3HAYCHUsS MAPHBIX KOAI(D(DHUIIMEHTOB KOPPENSINK) MOMapHbBIE
KO3 HUIIMEHTHI KOPPEISILIUY MEXKAY HE3aBUCMBIMH CITyYalHBIMU BETUUUHAMU — lyjxi+1 ¥ MEKIY
3aBUCUMBIMU (Yj) M He3aBUCHMBIMHU (Xj) NEPEMEHHBIMH -lyjyi; ONPENCIUTh MX 3HAYMMOCThH
MyTeM CPaBHEHUSI C TAOIMYHBIMU, KPUTUYECKUMU 3HAYCHUSIMH K03 (PULIMEeHTa KOPPEIIALINH.

Hwxe npeacrasiena Tabiuia ¢ KpUTHYECKUMU 3HAYCHIMHU K03 puiimenTa koppessinuu B
3aBHCUMOCTH OT 00beMa BbIOOpKH (N) U ypOBHS 3HaYUMOCTH (at); o0 = 1 — p, re p — BEpOsATHOCTh
COOBITHSA.

Kputnueckue 3Hauenus KodQphunueHTa Koppesiun

Ob6beMm YpoBEeHb 3HAYUMOCTH, O
BBEIOOPKH, N 0,10 0,05 0,02 0,01 0,001
1 0,98769 0,99692 0,999507 0,999877 0,999988
2 0,90000 0,95000 0,98000 0,99000 0,99900
3 0,8054 0,8783 0,93433 0,95873 0,99116
4 0,7293 0,8114 0,8822 0,9172 0,97406
S) 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 15 pacdeTa MmomapHoro K03 duiineHra Koppesium:
- xixi+1 = Z(Xi— Xiep) ( Xit1 — X(i+1)ep)XiXi+1/NSxiSX j+1




Myixi = Z(Xi— Xiep)( Yi— Yep) YiXil NSxiSyi.

3HaUUMOCTh ~ KOI(PPHUIMEHTA TApHOH  KOPPENSALUH  ONPEACIAETCS  CpPaBHEHHEM
¢dakTHueckoro 3HaueHHs KOd((UIMEHTAa KOPPEIsIUH ¢ TaOJMYHOM 3HAYCHHEM: €CIlU
daxTryeckoe 3HaUeHHE OOJIbIIE TAOJINYHOTO, TO CYIIECTBYET MEXy HEH3BECTHBIMH 3HAUMMast
CTaTUCTHYECKAs CBS3b, B IPOTHBHOM CIIydae TAKOBast CBSA3b OTCYTCTBYET.

AKP 3. Orceurs He3HaunMble (akTOp aHaIM3Upyemoil BbIOOpkH. OnpenenuTsb
CTAaTUCTHUYECKH 3HAYUMBIE CBSI3M MEXY 3aBUCHUMBIMU U HE3aBHCUMBIMHU IE€PEMEHHBIMU M BUJA
PErpECCUOHHON 3aBUCUMOCTH, a TAKXKE MEKY HE3aBUCUMBIMU IIEPEMEHHBIMH.

B niepByto ouepenb CTpOUTCS KOPPEISIIMOHHAsA MaTpULla — CHMMETPHYHAsi OTHOCUTENIBHO
qUaroHanu (aHaJOrMYHO TaOJIMIE CIOPTHUBHOIO COPEBHOBATEIBHOIO KOMAHAHOTO WU
JMYHOCTHOI'O YEMIIMOHATa) — 00pa3el] IPUBOAUTCS] HUXKE.

X1 X5 X3 Xa Xs Y1 Y>, Y3 \#

Xl 1 r'xl,x2 rxl,x3 rxl,x4 rx1,x5 ryl,xl ry2,x1 I'y3,x1 I'y4,x1
X 1 I'ox3 Mo x4 I'x2.x5 ly1x2 ly2.x2 ly3x2 lyax2
X3 1 rx3,x4 rx3,x5 ryl X3 ry2 X3 I'y3,x3 I'y4,x3
X4 1 I'x4,x5 ly1,x4 ly2x4 Y3 x4 lya x4
Xs 1 ly1 x5 ly2.x5 Yaxs 'Yaxs
Y1 1 ly1y2 ly1y3 ly1,va
Y, 1 y2,y3 Ny2,y4
Y3 1 ly3,ya
Yy 1

3arem 3HaueHHS KOAPPHUIIMETOB NAPHBIX KOPPEIALUN OTMEYAIOTCS 3HAKOM (+), €CITH 3TOT
KO3 PHUITUEHT KOPPEISAIMN CTATUCTUYECKH 3a4nM, ¥ 3HAKOM (-), €CITU KOA(PPUIIUESHT KOPPEAIUN
He3HauuM. [ oTcenBaHMs HE3aBUCHUMBIX MepeMeHHbIX (X-0B) MpoBOAUTCS (OJUH U3 METOOB)
cleAyrollas mpoueaypa: U3 ooOueil KoppeasiMOHON MaTpHIbl BBIACNAETCS Y4acTOK ¢ Xj U B
sideKaxX MPOCTABJISICTCS COOTBETCTBEHHO (+) miu (-).

Xl Xz X3 X4 X5 Kon-Bo

3HAYUMBIX
KOppeIsALMI

X1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xy | + - + 1 + 3

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

Takum 006pazom, mocse AByX UTTepanuii octaauch 3 X-a - X1, X3, 1 Xs.

Jl51a BbIOOpa 3HAUMMBIX 3aBUCUMOCTEH (M0 KO3(DPUIMEHTY KOPPESIIKN) MEXIY Y-MU U
X-MH, YTOOBI MOCTPOUTH PErPECCHOHHBIE YpAaBHEHHs CBS3M, HEOOXOIMMO MpPOAHAIU3HPOBATH
eI11e O/IHY YacCTh KOPPEISIIMOHHON MaTpHIIbL:

Y, \T Y3 \'# 3HauYNMBbIe
Koppersanuu X
C Yi

X1 Fyixalt | Tyasal- | haxalt | Tyaxal- XicYiuYs

X2 rxl,x2/ - rxl,x2/ - rxl,x2/ - rxl,x2/ - X, — HeT
KOpPEJALHiA

Yi

X3 Naxal- | Maxal- | Maxal- | xaxel+ X3 Y

Xa xaxalt | Baxalt | baxalt | Faxal- | Xac Yy, Yo, Y3

Xs axsl- | Faxsl- | Baxsl- | Ixaxs/+ Xsc Ya

3Ha4. koppen. Y; Yic | YocXs!| Yic Ysc
C Xi X]_, X4 X]_, X4 X3, X5




Ha ocHOBaHMHM 3HAUMMBIX KO3 PULHEHTOB KOoppeauuu Mexay Y1 X orpeaensercs, uTo
HE0OXO/UMO I0JIyYUTh PEFPECCUOHHBIE YPABHEHUS CIIEYIONIUX BHJOB U C y4ETOM OTCEMBAHUs
X-0B:

Y1= ap+ arXy+ asXy;

Yo=ay + a4X4;

Y3 =ag+ arXy+ Xy,

Y4 =ap+ azXs+ asXs;

AKP 4. [Tpu nomo1y npruMeHEeHHs PErPEeCCHOHHOT0 aHAIN3a PACCUUTATh KOAPPHUIIMEHTHI
PErPECCUOHHOTO YPABHEHMUSL.

B AKP 3 omnpexneneHbl BHIBI PETPECCHOHBIX 3aBHCUMOCTEH, KOTOpBIE HEOOXOIMMO
IOJIyYUTh JJI OLICHMBAHHWSA, IIPOTHO3a U YIPABJICHHS TEXHOJIOIMYECKMMH Ipoueccamu. [l
pacyera KO3(p(UIMEHTOB YpaBHEHUH &g, & MPUMEHSETCS pPACUCTHBIA METOJ] HaMMEHBIINX
kBagpatoB (MHK) ¢ wucnomp3oBanumeM wucxogHoi BbpIOOpKHM ciydaiiHbix BenuynH. MHK
OpEeoiaraeT MOUCK AKCTPEMaJbHOTO (MUHUMAIBHOTO) 3HaueHHs (YHKIHMOHATA CYMMBI
Pa3HOCTH B KBaJ(paTe MEeXAY (PaKTUYECKMMHU U PACUETHBIMH 3aUu€HUSIMU (DYHKIIMU OTKJIMKA!

F = 2(Ygaer — ypacq_)2 — min (0). B ypaBHeHHE MOICTABIIAIOTCS OCTPOYHO (haKTHUCCKHE
3HAYCHUSA Ygpacr- U Ypacu. B BUAE ypaBHEHHA, noaydeHHoro B AKP 3. Jlns pemieHus ykazaHHOIO
¢$yHKIIMOHAa1a HEOOXOMMO MOIYYUTh CUCTEMY YPAaBHEHUN B YACTHBIX POU3BOIHBIX U KaXK0€ U3
yYpaBHEHMH NpUPaBHATH K Hymo. Takum oOpa3oM, mosyyaTcsl 3Ha4eHHs CBOOOJHOIO 4JICHA
ypaBHEHHsT &g M KOd()(DUIIMEHTHI PU HE3aBUCUMBIX TEPEMEHHBIX & = dx. I omepaTHBHOTO
pemernss MHK npumensiercst mporpammHoe obecnieuenue Exel (fy — nuneiin). B noanporpamme
«JIMHEIH» YKa3bIBalOTCS KOOPAMHATHI Yi U X, 3aTeM Habuparotcs nosuuuu «MCTUHA» u 3atem
Shift+Ctrl+Enter. B npenBaputebHO BbIICICHHOE TIOJIC TIPOIPAMMHO ITOMEIIAIOTCS PE3YIIbTATHI
pacdera — Kod(pHUIMEHTH g, & = a (ITepBasi cTpoKa), Kod(pduiment gerepmunamun R* (3-s
cTpoka, 1-if cronberr), kputepuii dumiepa F (4-ast crpoka, 1-biii crosbern).

AKP 5. IIpoBecTr KOppEKTUPOBKY TOYHOCTH YPaBHEHUS PETPECCUN B TEUEHNUU BPEMEHH.

Cornacno TpeboBanusiMm OCT 14-34-90 «CraTHcTHYECKHH TPUEMOYHBIH KOHTPOIb
KauecTBa METAJUIONPOAYKIUHU IO KOPPESIMOHHOW CBSI3U MEXIy MapaMeTpaMu» BO3MOKHO
UCIIOJIb30BAaHUE  PErpecCHOHHBIX  3aBUCHMOCTEH  IapaMeTpoB  KadecTBa  (BpEeMEHHOE
COIIPOTHUBIIEHUS PAa3pPbIBY, OTHOCUTEIILHOE CY)KE€HHE U T.N.) OT (PaKTOPOB (XMMHUUECKUH COCTaB
CTaJld, TEXHOJIOTMYECKHE MapaMeTpbl IMpolecca) JUisi MPOTHO3MPOBAHHSA CBOMCTB  0Oe3
OCYILIECTBJICHUS pa3pylIAlOIMX MCHBITAHUHA. J[Is1 IpOBEpKM TOYHOCTH MOJENM IPH 3TOM
HaOMpaeTcsi KOHTPOJBHBIM MAacCHB JIaHHBIX, COCTOSIIUX W3 PE3yJbTAaTOB pa3pyLIarOIINX
UCTIBITAHUN OJTHOM JIeCATOH IUIaBOK/MapTHii Takoi nmpoaykiuu. [Ipu Habope He MeHee 50 mIaBok
WIM OJUH pa3 B KBapTaJl MPOBOJUTCS MpPOBEpPKAa TOYHOCTH MPUMEHSIEMON MaTeMaTHYeCcKON
perpeccun. MeTouKa MpOBEPKH 3aKiIrovaeTcs B cieayromeM. Habupaercs mMaccuB pazHocTei
MeX1y (aKTHUECKUMHU JaHHBIMH KOHTPOJIBHON BBIOOPKM M pPAaCUETHBIMU 3HAUEHUSMHU I10
PETPECCUOHHOMY  YPABHEHHUIO  (Ypaxr. — Ypace.), PACUMTHIBAETCS CPEIHEE 3HAYEHHE OTHUX
OTKJIOHEHUII M CpaBHUBAETCS CO CTATUCTUYECKUM KpUTEpUEM (CTaHIApTHBIM OTKJIOHEHHEM
napaMmeTpa kKadecTBa - Syi). Ecnu cpenHee oTkIIOHEHHE MEHEE CTaTUCTUYECKOro IMapaMeTpa, TO
ypaBHEHHE MPU3HAETCS a/IeKBaTHBIM pEalbHBIM YCIOBUSAM. B MpOTHBHOM cllydae MpOBOAUTCS
KOPPEKTUPOBKA ypaBHEHUsI IyTE€M W3MEHEHUsS 3HAYECHHUS €ro CBOOOJHOrO 4ieHa: dp; = do -/+
2Z(Ygpaxr. — Ypacu.)/N, TAE N — 00BEM KOHTPOIBHON BBIOOPKH, 3HAK -/+ ITOKA3BIBET, YTO, ECIIU CPEIHEE
OTKJIOHEHUS AYj UIMEET 3HaK +/- , TO KOPPEKTUPOBKA 3HAYEHUs dg OyAEeT COOTBETCTBEHHO -/+AY;.

AKP 6. TTocTpouTh MaTpHILy HOJIHOrO (paKTOPHOTO SKCIepuMeHTa Tria 2" —22n 28,
B ocHOBaHMM CTENEHHOW 3aBHCUMOCTH MPEICTABICHO KOJIMYECTBO YpPOBHEH
BapbupoBaHus (akropoB. IMeercs 1Ba BapraHTa ypOBHEW: 2 - MUHMMAaJIbHOE U MAaKCUMAJIbHOE
3HaYeHUs M 3 — MUHUMaJIbHOE, MaKCUMalbHOE U cpefHee 3HaueHus (akTopoB. B mokazarene
CTETIEHHOW 3aBUCHUMOCTH MPEACTaBICHO KoiuyecTBO (hakTopoB. Ilpu cocTaBieHHH MaTpHUIIBI
IUTAHUPOBAHMS JKCIEpPUMEHTa HEOOXOAMMO YYUTHIBATH YETHIPE CBOWCTBA CYIECTBOBAHHS



YpOBHEH  (aKTOPOB: CHUMMETPUYHOCTb, OPTOTOHAIBHOCTh, POTATA0EIBHOCTh,  YCIOBHUE
HOPMHUPOBKH.

Omnpenenutb K03 OUIMEHTHI ypaBHEHHS 110 U3BECTHOMY alITOPUTMY: &; = (2X;Y;)/N, &g
= Zyi/ n.

AKP 7. IloctpouTh Bce BO3MOXKHBIC BapHUaHTHI MATPHIIbI JIPOOHOTO IKCIIEPUMEHTA
tuma 2%, 2°7, Onpenennts K03 GHIMEHTE YpaBHEHHS 10 H3BECTHOMY AITOPHTMY: 8 = (ZXiyi)/n,
ap = Xyi/n.

AKP 8. Pacumrath k03pdunueHT KOHKOpAamuu (KodD(HUIIMEHT coriacus) NpH
OKCIIEPTHON OIICHKE BIMSHHS (PaKTOPOB Ha (YHKIUIO OTKJIHMKA (MapamMeTp ONTHMH3AIUH) II0
cnenyromen 3aBucumoctu: W = 128/[m2(n3-n)], riae S — cymma KBaJpaToB OTKJIOHEHUW OT
CPEIHEr0 3HAYEHUS OLEHKH SKCIIEPTOB, M — YHCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Haiitu »skcTpeMalibHOE 3HAa4Y€HUE TMapaMeTpa ONTHUMH3alUU B 00JacCTH
onpezaeneHuss QyHKIUU TBYX U MHOTO(MAKTOPHBIX YpaBHEHHH (METOJ KPYTOTO BOCXOXKICHHS
Bbokca-Yuiicona) ¢ NpUMEHEHHEM WTTEPAIMOHHOTO IIOMIArOBOI0 METOJIa B HAIpaBICHUHU
rpajiueHTa.

Memoouueckue pexomenoayuu Oisi NOO2OMOBKU K CEMUHAPY -  NPAKMUYECKUM
3aHAMUAM

CemuHap - BuJ TPYNIOBBIX 3aHATHH MO Kako-1uM00 HaydyHOW, yuyeOHOM M Jpyroii
npobjemMaTuke, aKTUBHOE OOCYXKIIEHHE yYaCTHHKAaMHU 3apaHee IMOJTrOTOBJICHHBIX COOOIICHHIA,
noknanoB U T.1. C TeMaTUKOM CEMHUHApOB CTYIEHTbl 3HAKOMSATCS 3apaHee. AJTOpUTM
MOJIMO-TOBKM K CEMHUHApy CIIEAYIOIIUN: BBIOpaB TEMY, CTYJIEHT COCTaBJIsI€T CBOM IIaH-TpapuK
HOJ-TOTOBKH K ceMHHapy. /L1 npuoOpeTeHus HIMPOKOTro BUACHHS IPOOIEMbI CTYJIEHT CTapaeTcs
OCMBICIIUTB €€ B 00111eM 00beMe; TO3HAKOMUTHCS C TEMOH 110 6a30BOMY Y4EOHOMY TTOCOOHIO MK
JPYroifi OCHOBHOM pPEKOMEHJyeMOW IuTepaType; BBIIBUTH OCHOBHBIE WJEH, PACKPBIBAIOIIUE
JaHHY!0 MpoOJeMy; CBEpUTh HX OINpEAENeHUs CO CHPaBOYHMKAMH, OSHIMKIONEAUEH;
HOJ-TOTOBUThH IJIAH-KOHCIIEKT PACKPBITHs JaHHOW MPOOJIEMBbl; BBIIBUTH HESICHBIE BOIPOCHI U
10/10-0paTh TONOJHUTENBHYIO JINTEPATYPY JJI UX OCBEIIEHUS; COCTABUTh TE3UCHI BbICTYIICHUS
Ha OT/EJbHBIX JIUCTAX JJIS MOCIEAYIOIEr0 BHECEHUS JONOJHEHUH U MOATOTOBUTH JOKJIAA WIH
pe-pepar s coOOIIEHHMS Ha CEMHHape; IPOAHAIU3UPOBATh COOpaHHBIM MaTepuan s
JIOTIOJTHU-TEIbHOM MH(OpMaLIUK [0 TEMaM CEMHHApPa; TOTOBSACH K BBICTYIIJICHUIO HA CEMUHApE, MO
BO3MOXXHOCTH TIPOKOHCYJIbTUPOBATbCA C TNPENOAaBaTeeM; OTHOCUTBCA K COOpaHHOMY
MaTepHaiy, Kak K MCTOUHUKY OyTyIIHX HCCIIeI0BaHUM.

CeMuHapcKue 3aHATUS PACIIUPSIOT M 3aKPEIUISIOT 3HAHUS, 3aJI0’)KEHHBIE B TEOpUU
npeamera. Ha HHMX BBIHOCATCA BOIPOCH, OCOOEHHO HEOOXOIMMBbIE JUIsl TPAKTUKH, WIN
pOo0O-JIEMHBIE BOIPOCHI, KOTOPbIE BO3MOXKHO PEIIUTh TOJBKO B MPOIECCE COTPYAHHYECTBA.
Cpenu 00s3aTeNnbHBIX TPeOOBAaHUI K CEMHHApY - MpEIBApPUTEIbHOE O3HAKOMIIEHHE C TEMOW,
BOIPOCaMHU U JIUTEPATypOil MO TaHHOW TeMe.

CoBpeMeHHas paKTUKa MpeaiaraeT MUPOKUN Kpyr TUIIOB CEMUHAPCKUX 3aHATHH. Cpeau
HUX 0c000€ MECTO 3aHMMAaeT CEMUHAap-IUCKYCCHS, TJIe B JMAJIOre XOPOLIO YCBAaMBaeTCsl HOBAs
uHOpMals, BUAHBI YOXKIEHUS CTYACHTA; 00CYKIAIOTCs MPOTUBOPEUHS (SIBHBIE U CKPBITHIE) U
HEJOCTaTKU; A OOCYXIeHHsI OepyTcsi KOHKPETHbIE aKTyallbHble BOIPOCHI, C KOTOPBIMHU CTY-
JICHTbl TIPEIBAPUTEIBHO O3HAKOMJIEHBL. Takke B CEMUHAp BKIIOYAIOTCS BOIPOCHl I
MH-TEJUIEKTYalbHOW pPa3MHUHKM (MHOTJA 3TO TUCKYCCHOHHAs CTaThs, MO KOTOPOW CTaBATCSA
po0-JIeMHBIE BOINPOCHI); AUCKYCCHS MOXET pa3BEPThIBATHCSA 3a0YHO KaK KPYroBOM CEMHUHap.
Jlanee MoOABOJATCS WTOTU JUCKYCCHM, 3aCIyLIMBAIOTCS M 3aIIMLIAIOTCA MPOEKTHBIE 3a/laHMs.
[Tocne 3Toro mpoxoaAuT "MO3roBoi MTypM" MO HEepelmeHHBIM MpolieMaM AUCKYCCHH, a TaKKe
BBISIB-JISIFOTCS  NPUKJIAJHBIE ACIEKThl, KOTOPblE MOXXHO DPEKOMEHJIOBATh [yl BKJIIOYEHHUS B
KypCOBBIE U TUILIOMHBIE pabOTHl WM B ampobauuio Ha npakTuke. Ha ceccum mpernonaBaTenb
000011aeT pe3ynbTaThl MPOACIAHHON CTYIEHTOM PaOOTHI.



CeMUHapbI-IUCKYCCUM TIPOBOJATCS C LEJIBI0 BBISABICHUS MHEHHUS CTYJIEHTOB IIO
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOI0 IIpeaMETa.

CemuHap-ucciie[oBaHuEe MpPEAIoJaraeT MpeABAPUTEIbHYI0 paboTy - HalucaHue
pede-para, HOKIaa 10 UTOraM OIBITHOW pabOThl. YUacTHe B HEM - 3TO, MPEX/E BCEro, AUAIOT
CTy-ZIGHTa C IpenojaBaTesieM. Pe3ynbTarsl 00CYKIAl0TCA HA CEMHHApPE C HAIJISAHBIM [TOKa30M
UC-CJIEIOBATENILCKOIO MaTepuasia (CXeMbl, TaOJuulpl, rpaduKy, JUACHOCTUYECKUE METOTUKH).
Yactuuno MaTepuan MoxeT ObITh BKItodeH B BKP. [Ipu moarotroBke kK ceMHUHAPY-UCCIIETOBAHHIO
CTYAEHT M3y4YaeT pe3yJibTaTbl TEOPETUYECKUX HCCIEeI0BaHMM, cocraBiser Oubauorpadpuio mno
TeMe, yUYUTCS MUCcaTh 0030phI MO0 TEXHUYECKOH 3a1aue-pobiaeme.

[IpoOnemHBI ceMHHAp TOTOBUTCS IPENOJABaTeNeM JOCTaTOYHO OCHOBATEIbHO:
no-Ouparorcst mpoOieMHbIE U KOHTPOJILHO-IIPOBEPOYHBIE BOIPOCHL. Takoil ceMuHap BO3MOXKEH
TOJIBKO TI0CJIE€ MNpPOXOKIAeHUs TeMbl. K HeMy CTyIeHTBI TOTOBATCA II0 JIMTEPaTypPHBIM
UCTOYHH-KaM: MOHOTrpaduu, CIpaBOYHHMKH, CIOBapH, KypHaibl. K mpobieMHOMY ceMHHApY
IPOCMAaT-pUBaeTCd JHUTEpaTypa B PaMKax PpaszIMYHBIX HMCCIEI0BATENbCKUX IIKOJI (Hampumep
"TpaauIIMOHHBIC U HETPAAUIIMOHHBIE TIOJIXOIBI K TTpo0ieme").

HauOonpuryro  3¢(peKTHBHOCTh NPUHOCAT CEMHUHAphl, MPOBOAMMBIE B  (opme
KOJUJIEK-TUBHOM IO3HABATEJIbHOM JIE€ATENbHOCTH, HMMEIOIIEH OINpee/ieHHblE OCOOEHHOCTH, a
UMEHHO:

- pasleneHue CTYJEHTOB Ha IPYyNIbl IO HX JKeJIaHHIO (C 00s3aTENIbHBIM Y4acTHEM
CTY-JIeHTa C YCTOWYMBBIM UHTEPECOM K JAHHOMY IpPEAMETY);

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

- paboTa B TIOCIEIOBATENBHOCTH - MHIAMBHAYyajbHas, @apHas (4ame BCEro
MePEeKpeCT-HBIN OMpoc), padoTa B TPyIIe, KOJUICKTUBHAS,

- 00s13aTeNnbHOE MPeIBAPUTEIbHOE OTPAaHUYEHHE TI0 BPEMEHH Ka)KI0ro 3Tamna 3aHsThi;

- OKCIIEPTHBIN aHAJIN3 C pacyeToM KO3 (HULIMEeHTa KOHKOPAIHH;

- OLIEHKA pabOTHI IPYIIIBI MIPENOIaBaTeNeM;

- IPOBE/IEHUE CAaMOOIICHKHU.

Ipumepnoiil nepeuenv mem pehepamos 6 guoe uHoUsUOYaibHbiX domauinux 3aoay (M/3)

N3 Ne 1. TloHsTus MaTeMaTU4YECKOM CTAaTUCTUKH. BHIBI HSKCIIEPUMEHTOB.

KonTponbublie kapThl. [I1aHbl 5KCIEPUMEHTOB

1. OcHOBHbIE TOHSATUS M3 TEOPUU BEPOSATHOCTH M MaTEMaTHYECKOM CTAaTUCTUKU
(reHepasibHasi COBOKYITHOCTh, BHIOOPKA CITy4aifHbIX BEJTMUUH, XapaKTEPUCTHKH BHIOOPKH).

2. IlonsTHe O BUJAaX MIAHUPOBAHUS MAaTEMATUYECKOTO U (PU3UUECKOrO IKCIIEPUMEHTOB,
HNPUHIUIIAX T€OMETPUYECKOTo U (pru3nyecKoro nojo0ust 0ObEeKTOB yIpaBIeHUS.

3. Tekymuit KOHTPOJIb MPOTYKLIHH.

4. TIpuHUIHMITBEI BBIOOpAa KOHTPOJIMPYEMBIX MapaMeTpoOB W WX YPOBHS B CTaHAApPTaxX Ha
METAJTYPrUYECKYIO POAYKIIHUIO.

5. Craructuueckoe 00OCHOBaHHE 00BbeMa BBIOOPKHM MpPHU KOHTPOJE Y IOCTABIIUKA H
norpeourens.

6. KoHTpONbHbBIE KapThI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTHUYECKUM 00BEKTOM C aalTHBHBIM OJIOKOM

8. Teopernueckuii MOaX0A, MaTEMaTHUECKOE CUMYJIMPOBAHUE YCIOBUN 3KCIEPHUMEHTA,
buznyecKuit HIKCIEPUMEHT.

9. Ycnous nogodus pusnueckoro o0beKTa U MaTepuaIbHON KOIUH.

10. BeiOop Haubonee 3¢ PexkTUBHON CXeMbI IKCIIEPUMEHTA.

11. CocraBneHue miaHa IPOBEJEHUS SKCIEPUMEHTOB pa3HbIX YPOBHEH (OMBITHBIM,
1ab0paTOPHBIH, MOJTYTPOMBIIIIEHHBIH, MPOMBIIICHHBIH, W3TOTOBJICHUE
OIBITHO-ITPOMBIIIJIEHHON NIApTUN).

N3 Ne 2. Koappunment koakopaamun. [IpaBuia mianupyemMoro skcrepuMeHTa



1. Buasl mapamMeTpoB ONTUMHU3AIMH, OOOOIICHHBIH MapaMeTp ONTHMM3ALUU, QYHKIUSI
KeNaTeJIbHOCTH.

2. Bo10op THMa MaTeEMaTUYECKON MOJIMHOMHUAIBHON WIIM HHOW MOJEIN.

3. IlpaBuia NOCTPOEHHUS IUIAHOB — IPOOHBIX PEIUIHK.

4. PUCKM TIpH UCIIOJIb30BAaHUH TUIAHOB C IPOOHBIMH PEIUTMKAMU — BIIMSIHHE Ha TOYHOCTD
HNPOTHO3UPOBaHUS (PYHKIIMU OTKIIUKA.

5. Tumbl NIaHOB 3KCIEpUMEHTa — JBY- U Tpex (axtopuble mwiansl Tna N = m" (N —
HE00X0/MMOE KOJMYECTBO OINBITOB, M — KOJUYECTBO YPOBHEH BapbUPOBaHMS CllydaiHbIX
dak-TopoB, N — KOIMYECTBO (PAKTOPOB).

6. Koadpdunuent konkopmanuu (kKodh@HUIMEHT coriacus) HpH SKCIEPTHOM OIEHKE
BIMSIHUA (PAaKTOPOB HA (PYHKIMIO OTKJIMKA (TapaMeTp ONTHMU3ALINH).

7. OcCHOBHblE CBOWCTBAa MAaTpHUIbl MaTEMATUYECKU IUIAHUPYEMOIO SKCIEPUMEHTa
(opTOro-HaJILHOCTh, POTOTA0ETBHOCTh, CUMMETPHUYHOCTh, HOPMHPOBKA SKCIEPUMEHTAIHLHON
MaTPHIIBI).

8. Metoauka pacuera KO03()PHUIMEHTOB HSMIHMPHUYECKOTO YPaBHEHUS IO JAHHBIM
IPOBEIEHHOIO IUIAHUPYEMOT'0 SKCIIEPUMEHTA.

9. CBs13b ¢ dekra paxTopa ¢ KOdPPUIIEHTAMH YPaBHEHHS.

10. Kputepuu onTUMaJIbHOCTH IJIAHOB KCIIEPUMEHTA.

11. BBexmeHue B pemieHHE IO TOWUCKY ONTUMAIBHOTO OSKCTPEMAJIbHOTO 3HAYCHUS
napameTrpa ONTUMH3AlMM B 00JacTH omnpeAeieHus QYHKUUU JBYX M MHOTO(AKTOPHBIX
ypaBHEHUH (MeTOJ KpyToro BocxoxaeHus bokca-Yuicona u np.).



ITpunoxxenune 2
7 OueHoYHbIE CPeCTBA 1JIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHHUS
NMPOMEKYTOYHOM aTTeCTAlluM:

CtpyKTypHBII

SIICMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OreHouHBIE CpEACTBA

OIIK-4 - CnocobeH mpoBOAUTH W3MEpeHHs W HabmoneHus B cdepe MpodecCHOHATBHON
JEeSITEIIbHOCTH, 00pabaThIBaTh U MPEACTABIATH SKCIICPUMEHTAIBHEIC TAHHBIC

OIlK-4.1 Br10upaeT v npuMeHSIET METO/IbI U
CpeAcTBa U3MEpPEHHUsI JIsl OIpe/ieie-HUs

CBOWCTB MaTe€pUaJiOB U U3JEIUN U3 HUX
Teopernueckue Borpockr (M3 Ne 1, 2)

1. CBeeHHS U3 TEOPUH BEPOSITHOCTH U
MaTeMaTHIECKOH CTaTUCTUKY (TeHe-pajbHas
COBOKYITHOCTh, BBIOOpKA CITyJaifHBIX BEJIMYHH,
XapaKTepPHCTUKU BEIOOPKH).

2. Buipl miaHApOBaHKs MaTeMaTHYEC-KOTO U
(bM3MYECKOTO SKCIICPUMEHTOB, TPUHIIUITEI
reOMETPUIECKOT0 U (PU3N-YECKOTO MOTO0US
0OBEKTOB yIpaBJie-HHUSI.

3. [Topsiiok MpoBeAECHHS TEKYIIEro KOHTPOIS
[TPOTYKIHN.

4. [TprHIHITE BBIOOpA KOHTPOIHPYE-MBIX
TapaMeTpoB U UX yPOBHS B CTaH-JapTax Ha
METaJUTyprHYecKyI0 Mpo-TyKIHIO.

5. CraTucTnueckoe 000CHOBaHHE 00b-eMa BEIOOPKHU
[P KOHTPOJIE Y MOCTAB-IIUKA U TIOTPEOUTENS.

6. MeToibI TOCTPOSHUSI KOHTPOJIBHBIX KapT.

7. OO1IyT0 CXeMy YIpaBIEHHUs TEXHO-JIOTHIECKIM
OOBEKTOM C aIalTHBHBIM OJIOKOM.

8. TeopeTnudueckuii MOAXO, MaTeMaTH-YECKOe
CHMYJIUpPOBaHHE YCIOBHI SKC-TIEPHMEHTA,
(br3HYecKuii SKCIIepU-MeHT.

9. VYcnoBus momobust (¢usuueckoro o0bEKTa |
MaTepHaNbHOH KOITHH.

10. Metonp! BeIOOpa Hanbonee 3 exTHBHOI cXeMbl
bkcrieprMenTa.

11. YcnoBus cocraBieHus Iu1aHa IpOBEACHUS
SKCIIEPHMEHTOB Pa3HbIX YPOBHEH (OIBITHBIN,
ITabopaTOPHBIH, TOTYTIPOMBIIITIEHHEIH,
HpOMbII_HJ'leHHblI\/'I, HN3TOTOBJICHUC

OTBITHO-TIPOMBIIIJICHHON MapTHH).




OIIK-4.2

[TpoBOIUT SKCIIEPUMEHTATIHHBIE
UCCIIe-IOBaHUS U HCIIONIB3YET
OCHOBHBIC ITPUEMBI 00PaOOTKH U
MIPEICTABICHHUS OJTYYCHHBIX JTaHHBIX

Pemnte 3amady u3 mpodeccnoHasbHON 0b6aacTu:
(AKP Ne 1-9)

1. [TpoBOANTH KOPPETSILUOHHBIN U PETPECCUOHHBII
QHAIIN3BI, PACCIUTHI-BATh KO PUIMEHTHI
perpeccruoHHoro ypasHeust metojjom MHK

2. HaxoquTh 9KCTpeManbHOe 3HAUCHUE

mapaMeTpa ONTHMH3AIMK B OOJIACTH OIIPENEeNeHHS]
(bYyHKIME ¢ IpUMEHe-HHEM  HTTEPALHOHHOIO|
[IOI1ar0BOTO METO/A B HAMIPABICHUH TPATINUECHTA.

3. CTpouTh BapHaHThI MAaTPHUIILI JPOO-HOTO
bKCIIEpUMEHTA TUIa 231 252 ONpeAeTATh

K03 () GUIMEHTH ypaBHE-HHS 110 U3BECTHOMY
anroputMy: a; = (Zxy;)/n, a = Zyi/n.

4. CTpOUTE MaTpHILy IOJTHOTO (haKkTOp-HOTO
bxcrepumenta Tuma 2" —22n 2% OIIpeneATh

K03 () GUIMEHTH ypaBHE-HHS 110 U3BECTHOMY
anroputMy: a; = (Ex;y;)/n, 8 = Xyi/n.

5. [IpoBOAUTE KOPPEKTUPOBKY TOYHOC-TH
[YPaBHEHHUS PETPECCHU B TEUCHUH BPEMEHH T10
MacCHBY pa3HOCTEH MexX-Iy HaKTHIECKIMHI
TaHHBIMU KOHT-POJIEHOM BBIOOPKH M PaCUeTHBIMU
3HA-YEHUSIMHU 110 PETPECCHOHHOMY ypaBHe-HHIO
(Yopaxr. — Ypaca.)- ECITH CpejIHEE OT-KIIOHEHHE MEHEe
CTaTHCTUYECKOTO I1a-paMeTpa - CTaHJapTHOTO
OTKJIOHEHHUS S, TO ypaBHEHHUE NPU3HAETCS
a/IeKBaT-HBIM. B IPOTUBHOM Cilydae IPOBOJUT-CS
KOPPEKTHPOBKA YPAaBHEHHMS ITyTeM H3MEHEHHS
HaUeHHs er0 CBOOOIHOTO WieHa: 8g; = g -+ (Y paxr,
 Vpace)/N, TIIE N — 06BbEM KOHTPOJIBHO# BRIGOPKH,
3HAK -/+ ITOKa3bIBET, UTO, €CIIN CPeI-Hee OTKIOHCHHUS]
Ay; IMeeT 3HaK +/-, TO KOppEKTHPOBKA 3HAYCHHS 3y
OyIeT COOTBETCTBEHHO -/+Ay;.

6. PaccunTriBaTh K03()(HUIIMEHTHI per-peCCHOHHOTO
lypaBHEHUS (IO BEIOOPKE, MPEIIOKEHHOM
[IperogaBaTenaeM) IOoc-JIe IPOBEACHHS
[KOPPEISIIMOHHOTO aHAIIN3a, OTCeMBAHUS
HE3HAYMMBIX ()aKTOPOB M ONPEEICHHs CBSI3N
3aBU-CHMBIX 1 HE3aBUCHUMBIX NTEPEMEHHBIX.




0) Ilopsinox mnpoBedeHHUs] NPOMEKYTOYHON AaTTeCTAllMH, MOKA3aTeJu W KPUTepUH
OLlCHUBAHMUSL:

IIpomeskyTounass arrecranusa no aucuuminHe «lllaHupoBaHMe JKCIEPUMEHTA)
MPOBOAMUTCA B BUJEC 3a4yeTa. 3aueT MPOCTABISETCS IMOCIE OICHKU 3HAHW O0y4aromuxcs Io
pe3yJbTaTaM 3allUThI BBIMOJTHEHHBIX JIA0OPATOPHBIX PabOT M KOHTPOJIBHBIX PabOT, BKIFOYAIOIIUX
TEOPETUYECKHE BOMPOCHI U MPAKTHUECKUE 3aJaHMsl, BBISBIISIONINE CTEEHb CPOPMUPOBAHHOCTHU
YMEHHH U BIIAJICHUI

IToxa3aTen U KPUTEPHH OLlCHNBAHUS 3a4eTa:

JU1s oy4eHus: OLCHKU

— «3a4TeHO» — OOyyalomMics JOJDKEH II0Ka3aTh 3HAHHWS HE TOJBKO Ha YpOBHE
BOCIIPOU3BEACHUST U OOBSICHEHUS MH(OpPMALMK, HO U HHTEJUICKTyaJbHbIC HABBIKU PEIICHUS
npobieM W 3a/1a4, HaXOKIACHUS YHUKAIBHBIX OTBETOB K MpoOieMam, OIEHKH U BBIHECEHUS
KPUTUYECKUX CY)KICHU;

— «He 3a4YTeHO0» — 00yJaroII1iiCcsl He MOYKET I10Ka3aTh 3HAHUSI HA YPOBHE BOCIIPOU3BEICHUS
U 00bsCHEHHs HHPOPMALIUY, HE MOXKET MI0Ka3aTh MHTEIJIEKTyalbHbIe HABBIKH PELICHUS IPOCTHIX
3a1a4.



