MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPKJAIO
4 Hupexrop HCAuM
. 0.C. Jlorynora

11.02.2022

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

METO/JUKHU IIPOBE/TEHHA COBPEMEHHOI'O SKCIIEPUMEHTA

Hayunas crienuaibHOCTB
2.1.3. TertocHaOxeHUe, BEHTUIISIINS, KOHIUITMOHUPOBAHKE BO3/IyXa, Ta30CHAOKEHUE U
OCBEIICHUE

ypOBeHL BBICIICTO O6pa30BaHI/I$I - HIOATOTOBKA KaApOB BBICIIEH KBaJ'II/I(I)I/IKaI_II/II/I

®opma 0OyueHus
OuHast

Unctutyt/ pakynprer MHCTUTYT CTPOUTENIHCTBA, APXUTEKTYPHI U HCKYCCTBA

Kadenpa YpOaHUCTUKN U MHKEHEPHBIX CUCTEM
Kypc 3
Cemectp 5

Maruutoropck

2022 ronx



PaGouas mporpaMMa COCTaBJICHa Ha OCHOBE OI'T (npukas MunoOpHayku Poccnn 0OT
20.10.2021 r. Ne 951)

PaGouasi mporpaMMa pacCMOTPEHA M 0100peHa Ha 3acelaniy kadeapsl YpOaHUCTHKH H

HH)XEHEPHBIX CHCTEM
10.02.2022, mpotoxon Ne 1 M
3aB. kadenpoi M.M. CypoBLoB
e

PaGouas nporpavva ozodpena Metoanyecxoit komuaceneid MCA#H
11.02.2022 r. nporoxon Ne 4 '

e
[Mpencenarens & "" O.C. lorysosa
04

PaGouas nporpavya ozodpena Metoanyecxoit komuacenei MCA#H
11.02.2022 r. nporoxon Ne 4 TR A

[pencenarens 4 & 4 O.C. lorynora




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma rnepecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2024 - 2025
yueOHOM Toly Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKEHEPHBIX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.ijypOBHOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100pena s peanuzamnuu B 2025 - 2026
yueOHOM Toly Ha 3acefaHuu Kapeapbl YPOAHUCTUKU U MHIKCHEPHBIX CUCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.szpOBLIOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl YpOAHUCTUKU M WHXCHEPHBIX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii M.M._CypOBHOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapsl YpOAHUCTHKH U MHKEHEPHBIX CHCTEM

[Iporokom ot 20 . Ne
3aB. kadeapoii M.M. CypoB1oB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensitmu  ocBOeHMSI  JUCHUIUIMHBI ~ «METOAMKM  MPOBEACHHUS  COBPEMEHHOIO
OKCIIEPUMEHTa»  SBISIOTCA: (OPMHUPOBAHWE Yy CTYIACHTOB HABBIKOB OpraHU3allUd W
MaTEeMaTUYECKOTO IJIaHUPOBAHUS IKCIIEPUMEHTAJIbHBIX HCCIEIOBAHUM; OBIAJICHHE METOIMKOM
CTAaTHCTUYECKOW OO0pabOTKH pe3ylbTaTOB AKTUBHOTO JKCIEPUMEHTA; OBJIAJICHHE METOJaMU
ONTUMM3AIHNH 00BEKTOB HKCIIEPUMEHTATIBHBIX UCCIIEIOBAaHUI.

2 KomnereHnnu o0y4aoiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJIS1) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pe3ynbrate ocBoeHUs AUCUUILIUHBI (MOIYs1) «METOIMKH MPOBEIEHUSI COBPEMEHHOTO
AKCIIEPUMEHTay» 00YyYaIOIIUIACS TOJDKEH 0071a/1aTh CIEAYIONUMHI KOMITETCHITHSMHU:

KHC-3 Cnioco6en Bectu cOOp, aHAIHU3 B CUCTEMATH3AINIO HHPOPMAIUH 110 TEME UCCIICIOBAHMSI,
TOTOBHTh HAyYHO-TEXHHUYECKHUE OTYEThI, O0030phl IMyOJHMKAIMiA 110 TEME HCCICIOBaHNS,
0pOpMIIATH, MPENCTABIATh U JOKJIANBIBATH PE3YyJIbTATHl BBHIIOJHEHHOW pabOTHI MO MPOGUITIO
HAIPABJICHUS [TOJTOTOBKH

KHC-4 Cnocoben pa3pabaTpiBaTh METOAMKH, IJIaHBI M MPOTPAMMBI MPOBEIEHUS HAYYHBIX
UCCIIEIOBaHU U pa3pabOTOK, TOTOBUTH 3aJaHHsl JUIsl HUCIOJHHUTENEH, OpraHH30BBIBATH
MPOBEJICHUE JKCIECPUMEHTOB W HCIBITAHWH, aHAIM3UPOBATH W 0000MIATh WX PE3yIbTaTHI,
TOTOBHOCTBIO TPOBOANTH HAYYHbBIE SKCIIEPUMEHTHI, OIICHUBATh PE3YIbTAThl HCCICIOBAHUN




3. CTpykTypa, 00BEM U coeprkaHue TUCHUILIHHBI (MOLYJ15)
OO6mas TpyI0eMKOCTh NUCIHUIUIMHBI COCTABISAET 2 3a4E€THBIX €IUHUIl /2 aKaJl. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 44 akaJl. 4acos:

—ayauTtopHas — 44 axkaJi. 4acos;

— BHCAyJUTOpHAA — 0 aKall. 4acCoB,

— caMOCTOsITeNIbHAS paboTa — 28 aKaj. 4acoB;

dDopMa arrecTaiuu - 3a4cT

AynutopHas s s
o | xomrakTHAs pabota E 5
=
N B aKaJ. yacax o] dopma TeKyIIero KOHTpOJIs
Paznen/ Tema 3 ( A acax) E R p Yl P
g ) yCIIEBaEMOCTH H
JIACIMTUTHHBI P <R .
O 2 5 MPOMEKYTOYHON aTTeCTAUH
Jlex. MPAKT. 3aH. 28
O =
1. OO1re nonoKeHust 00 IKCIIEPUMEHTE
1.1 OcHOBHbBIC NPHHIMIBI OPTaHU3AINH
JKCIEPUMEHTA. Knaccudukanus 4 4 4 YCTHBIH 0onpoc 1o 33/1aHHOH TeMe.
IKCIIEPUMEHTOB.
1.2 Merponoruueckoe  obecrieueHue| g . .
o 4 4 4 VeTHBIN onpoc Mo 3a7jaHHOM TeMe.
9KCIIEPUMEHTAIBHBIX UCCIICIOBAHUM
1.3 InanupoBaHue 3KCIIEPUMEHTA 4 4 4 YcTHBIH 0onpoc 10 3a/1aHHOH TeMe.
Wroro no pazapery 12 12 12
2. O0OpaboTka pe3yJabTaTOB IMPOBEACHHS
JKCIIEPUMEHTA
2.1 OcHOBHBIE 33/1a4d MaTeMaTHYECKOH N .
2 2 4 YcTHBIH onpoc 10 3a/IaHHOH TeMe.
CTATHCTHKH
2.2 KommblotepHsie METO/IbI
CTaTHUCTHYECKOW 00pabOTKU pe3ysbTaToB N .
5 4 4 6 VYcTHBIN oTIpoC 10 33JaHHOH TeMe.
9KCIEPUMEHTA. CraTucTHuecKue
¢dynkrmu Microsoft Excel
2.3 CraTtucruueckue MPOLELYPBI
cucrembl STATISTICA mns 06paboTku 4 4 4 YcTHBIH onpoc 10 3a1aHHO# TeMe.
PE3yIBTATOB AKTUBHOTO DKCIIEPUMEHTA
HWroro no pazaeny 10 10 14
3. Atrecranus o AUCUUILTIHE
[IpencraBienue u 3aniuTa UTOrOBOM
3.1 Arrecranys o JUCIUIIIUHE 5 o
MPaKTHIECKOH paboTHI.
Hroro mo pazaeny 2
Wroro 3a cemectp 22 22 26 3a4éT
Hroro no pucuuninne 22 22 28 3a4er




4 OueHoOYHBIE CpeaCTBA AJisl HIPOBeIeHNs TeKyllell U IPOMeKyTOYHOM
aTTecTaluu
[IpencraBiensl B npuioxxeHuu 1.

5 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE 00eceyeHue JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Ulypun, K. B. [InaaupoBanue u oOpaboTKa pe3yiabTaTOB AKCIEPHUMEHTa . ydeOHOE
nocobue / K. B. Illypun, O. A. Konsutos, U. I'. ITanun. — Koponés : MI'OTVY, 2019. — 196 ¢. —
ISBN 978-5-00140-385-2. — Tekct : anekrponnsiid // Jlab : 31eKTpOHHO-OMOIMOTEUYHAS
cucrema. — URL.: https://e.lanbook.com/book/140930 (mata o6pamenus: 15.05.2023). — Pexum
JocTyna: JJi1 aBTOPHU3. 110JIb30BaTENEH.

0) JJlonmotHUTeIBLHASI TUTEPATypa:

1. CemenoB, b. A. MHxeHepHBII SKCIEPUMEHT B MPOMBIIIJICHHON TEIIOTEXHUKE,
TEIJIOPHEPIeTUKE M TEIIOTEXHOJIOTHX | yueOHoe mocooue / b. A. CemeHOB. — 2-¢ u3., 101, —
Cankr-Ilerepoypr : Jlamp, 2013. — 400 c. — ISBN 978-5-8114-1392-8. — Tekcr :
SIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-ONOINOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/5107 (mata oGpamenus: 15.05.2023). — Pexum mpoctyma: uis
aBTOPU3. I10JIb30BATEIIECH.

2.MeTo10710THs ¥ IPAKTHKA TUITAHUPOBAHUs dKcrepuMenTa B Poccuu : monorpadwus / 1O.
I1. Amrep, FO. B. I'panoBckuii. — MockBa : MUCHUC, 2016. — 182 c¢. — ISBN
978-5-87623-990-7. — TekcT : snexkrponuslii // JIaHb : 3IeKTpOHHO-OMOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/93686 (mata oopamienus: 15.05.2023). — Pexum goctyma: as
aBTOPH3. TI0JIH30BATEIICH.

3. Jlonmarun, B. 0. Opraam3anus sxkcriepuMenTa: CUMITICKCHOE TUTAHUPOBaHUE | yueOHOe
nocobue / B. YO. Jlonartun, B. H. Illymenko. — Mocksa : MUCHUC, 2010. — 46 ¢. — ISBN
978-5-87623-404-9. — Texkct : anexkrponusiii // JlaHb : 31IeKTpOHHO-OMOIMOTEYHAS CUCTEMA, —
URL: https://e.lanbook.com/book/117006 (mata obpamienus: 15.05.2023). — Pexum moctyma:

TS ARTONUR. TTOTRRORATEEH .

B) IIporpammuoe ob6ecnneyenune u UHTEpHET-pecypckl:

IIporpammuoe o0ecneyenne

Haumenoanue 1O Ne norosopa Cpox aeicTBus IUIIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB00OOHO pacrpocTpansemoe 110 OECCPOYHO
STATISTICAB.6 |K-139-08 ot 22.12.2008 0eccpoUHO
FlowVision K-93-09 ot 19.06.2009 0ecCpovHO
Bpaysep Yandex [cBoGomamo pacpocrpansemoe I10 OeCCPOUHO
bpayzep Mozilla

Firefox cB00OO0HO pacmpoctpansiemoe 110 OeccpouHo

IIpodeccnonanbHbie 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

Apxus Hay4YHBIX KypHaJIOB «HannonanbHbIi
SIIEKTPOHHO-MH(OPMAIMOHHEIM  koHmopumym»  (HIT|https://archive.neicon.ru/xmlui/
HOMKOH)
MexayHaponHas pedepaTHBHAas U MOJHOTEKCTOBAs
cripaBovHasi 0a3a JMaHHBIX HaydHbIX m3manuii «Springer|https://www.nature.com/siteindex
Nature»




MexnayHaponnass 0a3a TOJHOTEKCTOBBIX
JKypHAJIOB Springer Journals

http://link.springer.com/

YHuBepcurerckas uHpOpPMaLMOHHAS T :

crerenma POCCHLS https://uisrussia.msu.ru

DNIeKTPOHHBIE  PECypchl  OMOIMOTEKH ) . " _
METY 1. L. Hocona https://magtu.informsystema.ru/Marc.html?locale=ru
Pocentickas Tocynapersennas https://www.rsl.ru/ru/4readers/catalogues/
ouosmoreka. Karajgoru

®denepanbHOE rOCyIapCTBEHHOE

oromkernoe yupexaenue «Denepansubiii| URL: http://wwwl.fips.ru/

HWHCTUTYT HDOMBILHHGHHOﬁ

HNudopmannonnas cucrema - Ennnoe okHO
JI0CTYyIa K MHGOPMAIMOHHBIM pecypcaM

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

[TouckoBast cucrema Akxamemust Google
(Google Scholar)

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

QHGKTpOHHa}I 68.38. HepI/IOI[I/I‘leCKI/IX
n3nanuii East View Information Services,

https://dlib.eastview.com/

Hanuonanpaas
WH(pOpMaAITMOHHO-aHAJIMTHYECKAs CHUCTEMa
Poccuiickmi HHJICKC HAy4HOI'0O

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




IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATeIbHOM PadoThl 00y4aAOINXCSI

[IpumepHasi CTpyKTypa 1 CoJepKaHKUEe pasjena:

ITo nuciumunae « METOAUKH MPOBEICHHS COBPEMEHHOTO YKCIIEPUMEHTa» MPEIyCMOTpEHA
ayJIUTOpHAs M BHEAYAUTOPHAS] CAMOCTOSTEIbHASI pad0Ta 00yUYaIOITUXCS.

AyauTopHasi cCaMOCTOsATENIbHAsE paboTa CTYICHTOB MPEAINOJaraeT pelieHue MPakTHISCKUX
3ala4 Ha MPAKTUUYCCKUX 3aHATUAX U MMPCACTABICHHUC PC3YJIbTATOB HA CCMUHApPaXx.

Hepeqeﬂb mem 011 NOO20MOBKU K npakmu4eCcKum 3aHAmusiImM.

Tewma 1. BBenenue. O0mume 1aHnHbIE O MPOBEACHUHN YKCIIEPUMEHTOB.

1. CBeneHus U3 TEOpUHU BEPOSTHOCTU U MATEMAaTUYECKON CTaTUCTUKU (F€HEpaJIbHAs
COBOKYITHOCTb, BEIOOPKA CITy4allHbIX BEJIMYMH, XapaKTEPUCTUKU BHIOOPKH).

2. [TonsTHE 0 BUAAX TUIAHUPOBAHUS MATEMATHYECKOTO M (PH3UIECKOTO IKCIIEPUMECHTOB,
MPUHIIMIIAX T€OMETPUIECKOTO U (PU3UYECKOTO MOA00USI OOBEKTOB YIIPABICHUS.

Tema 2. CTaTHCTHYECKHE METO/IBI B YIIPABICHUH KaY€CTBOM MPOIYKIIUH.

1. Tekymuii KOHTPOJIb MPOTYKLIUH.

2. IlpuHOMIBI BBHIOOpPa KOHTPOJIMPYEMBIX IMapaMeTpOB M WX YyPOBHS B CTaHAapTax Ha
METAITYPTUYECKYIO TPOAYKIIHUIO.

3. Cratuctuueckoe 000CHOBaHHE 00beMa BEIOOPKH ITPH KOHTPOJIE y OCTaBUIMKA U TOTPEOUTES.
4. KOHTpOJIbHBIE KapTHhl.

5. O0mas cxema yrpaBieHHUS TEXHOJIOTHICCKIM 00BEKTOM C aIalTUBHBIM OJIOKOM

Tema 3. XapakTepUCTHKHU BHIOB SKCIIEPUMEHTOB

1. Teopermueckuid MOAXOA, MaTEeMaTHUYECKOE CHUMYJIMPOBAHHWE YCIOBUH HKCHEPUMEHTA,
(bu3nYeCKUit IKCIEPUMEHT.

2. YcnoBus nojio0ust pusnueckoro o0beKTa 1 MaTepHaaIbHON KOMUH.

3. Bei6op Hanbomnee 3hPpexKTUBHON CXEMBbI IKCIIEPUMEHTA.

4. CocraBieHue 1aHa MpoBeIeHUs SKCIIEPUMEHTOB Pa3HbIX YPOBHEH (ONBITHBIN, 1a00paTOPHBI,
TIOJTYIIPOMBIIIIEHHBIH, TPOMBIIIICHHBIH, N3TOTOBJICHHE ONBITHO-TIPOMBINIICHHOW APTHH).

Tema 4. BBegenrie B METOIMKY TUTAHUPOBAHMSI SKCTIEpUMEHTA (OOIIHE TOHATHS, TPUHIIUIIbI ).

1. Buasl mapaMeTpoB ONTUMH3AIMH, OOOOUICHHBIH MapaMeTp ONTUMHU3ALMU, (YHKIIHSL
JKEIaTeILHOCTH.

2. Be1bop Tuma MaTeMaTHuecKoil MOJIMHOMHUATBHON WIIM HHOW MOJIETH.

Tema 5. [TonHbIi 1 ApoOGHBIN (aKTOPHBIN SKCIEPUMEHT.

1. IIpaBuiia mOCTPOEHNUS MIAHOB — IPOOHBIX PETLIHK.

2. PuckM TmpU HCIOJB30BAaHUM IUIAHOB C JAPOOHBIMU pPEIIMKAaMH — BIUSHHE HAa TOYHOCTb
POTHO3UPOBAHUS ()YHKIIMU OTKJIMKA.

3. TUmbl IIaHOB SKCHIEpPMMENTA — IBY- M TpexX (akTopubie mianbl Tuna N = m" (N — neo6xoaumoe
KOJIMYECTBO OMBITOB, M — KOJHYECTBO YPOBHEH BapbHPOBaHUS CIy4alHBIX (DakTopoB, N —
KOJIMYECTBO (PaKTOPOB).

Tema 6. XapaKTepHUCTHKHU MJIAHUPYEMOT'O SIKCIIEPUMEHTA

1. Koaddumument koukopaaruu (kKodHPHUIIUEHT COTIACHs) MPU IKCIEPTHOW OICHKE BIUSHUS
(dbakTOpoB HA PYHKIIMIO OTKIUKA (TTapaMeTp ONTHUMHU3AIIHH).

2. OcCHOBHBIE CBOMCTBA MAaTpULbl MaTeMaTUYEeCKH IUIAHUPYEMOTO  SKCIEPHUMEHTa
(OpTOroHANBHOCTh, POTOTAOETHHOCTh, CHMMETPHUYHOCTh, HOPMHPOBKA SKCIIEPUMEHTAIBHOM
MaTpHUIIbI).



Tema 7. TexHUKa MJIAHUPYEMOTO IKCIIEPUMEHTA

1. Metoauka pacueta KO3((GUIMEHTOB SMIUPUIECKOTO YPABHEHUS MO JAaHHBIM IPOBEICHHOTO
IUTAHUPYEMOTO SKCIIEPUMEHTA.

2. Cs3b ¢ ekra paxTopa ¢ K03 HUIIeHTaMH YpaBHEHHUSL.

3. Kputepuu onTuManbHOCTH MJIAHOB SKCIIEPUMEHTA.

Tema 8. [lonck ONTUMANIBHBIX PEHICHUIA

1. BBeagenue B pellleHME O IOUCKY ONTHUMAJIBHOIO SKCTPEMAJIBHOIO 3HAYEHMs IapaMerpa
ONTUMM3AIMU B 00JIACTH OIpeeseHus] PYHKIMHU JBYX U MHOTO(aKTOPHBIX ypaBHEHUH (METOA
KpYyTOro BOCcX0JeHus1 bokca-Yuicona u ap.)

Memoouueckue pexomenoayuu Kk - NPaAKmMu4ecKum 3aHAMUAM

CemuHap - BUJ TPYIIOBBIX 3aHATHH O KAaKOW-IMOO HAYYHOW, y4eOHOH W JIpyrou
npo0iieMaTuKe, aKTUBHOE OOCYKIEHHE YyYaCTHUKAMU 3apaHee IOJrOTOBJIEHHBIX COOOILEHUH,
J0KJ1a/10B U T.11. C TeMaTHKON CEeMMHApOB CTYEHTHI 3HAKOMSTCS 3apaHee. AJTOpUTM HOArOTOBKU
K CeMHUHapy CJEIyIOIIUii: BIOpaB TeMY, CTYICHT COCTaBJIsIeT CBOW IUIaH-TPa(uK MOATOTOBKH K
cemuHapy. /i npruoOpeTeHus MUpOKOro BUACHUS NPOOIEMbl CTYIEHT CTapaeTCs OCMBICIUTD €€
B 00memM o0beMe; MO3HAKOMHUTBHCS C TEMOW MO 0a30BOMYy y4eOHOMY IMOCOOMIO WM JAPYToi
OCHOBHOM PEKOMEHyeMOW JIUTepaType; BBIIBUTh OCHOBHBIE HJIEH, PACKPBIBAIOIIUE TaHHYIO
npo0iieMy; CBEpUTh HX OIPENEICHHUs] CO CIPAaBOYHMKAMH, SHUMKIONEIUEH; MOATOTOBUTH
IUTAaH-KOHCIIEKT PACKpbITHsSI JAHHOM NpoOJIeMbl; BBIIBUTb HEACHBIE BONPOCHI U MOJ00paTh
JOTIONIHUTEIBHYIO JIUTEPATypy Ul HMX OCBELICHHS; COCTaBUTb TE3UCHl BBICTYIUIEHUS Ha
OTJENBHBIX JIMCTaX IS MOCJIEIYIOLIEro BHECEHUs JOMOJHEHUH M MOJArOTOBUThH JOKJIAA MU
pedepar s cooOUIeHMS Ha CEMHHApe;, MPOAaHAIM3UPOBAaTh COOPAHHBIM MaTepuan JUIs
JIOMIOJIHUTEIBHON HH(OpMAIIMK IO TEMaM CEMUHAPA; TOTOBACH K BHICTYIUICHUIO HA CEMUHAPE, 110
BO3MOXXHOCTH IIPOKOHCYJIbTUPOBATbCA C IIPENOAABATEIEM; OTHOCUTBCA K COOpaHHOMY
MaTepHaiy, Kak K MCTOYHUKY OyIyLIUX UCCIIeI0BaHUM.

[IpakTHueckue 3aHATHUS PACHIMPAIOT W 3aKPEIUIAIOT 3HAHMS, 3aJ0XKEHHBIE B TEOpUU
npeamera. Ha HHMX BBIHOCATCS BOIPOCH, OCOOEHHO HEOOXOAUMBIE MJISi MPAKTUKH, WIH
po0OJIEMHBIE BOITPOCHI, KOTOPbIE BO3MOKHO PEIIUTh TOJBKO B Ipoliecce coTpyanuuectBa. Cpeau
00s13aTeNIbHBIX TPEOOBaHUN K CEMHHAPY - NPeIBAPUTEIBHOE 03HAKOMIIEHHE C TEMOM, BOIpOocaMu
Y JIUTEPATYPOM IO TaHHOU TEME.

CoBpeMeHHas IpaKTHKa NpeylaracT MUPOKUN KPyT TUIIOB CEMUHAPCKUX 3aHATHH. Cpenn
HUX 0C000€ MECTO 3aHMMAeT CEMUHAp-IUCKYCCHS, TJI€ B JMAJIOre XOPOLIO YCBAaMBaeTCsl HOBAs
uHOpMalKs, BUAHBI YOXKIEHUS CTyIeHTa; 00CYKIat0TCsI TPOTUBOPEUNs (SIBHBIE M CKPBITHIE) U
HEJOCTaTKU; Al OOCYXXIeHHs] OepyTcsi KOHKPETHBIE aKTyalbHbIE BOIPOCHI, C KOTOPBIMHU
CTYIEHTBI IPEABAPUTENBHO O3HAKOMIIEHBI. Takke B CEMHMHAp BKJIKOYAIOTCS BOMIPOCHI JUIS
MHTEJJIEKTYaJbHOM pa3sMHUHKHM (MHOTZa 3TO JUCKYCCHOHHAsi CTaThsl, MO KOTOPOH CTaBsITCS
npoOJIeMHbIE BOIPOCHI); JUCKYCCHsI MOXET pa3BepThIBATbCS 3a0YHO KAaK KPYroBOM CEMHMHAp.
Jlanee moABOJSATCS WTOTH JIHUCKYCCHM, 3aCIyIIMBAIOTCS U 3aAIIMIIAIOTCS MPOEKTHBIEC 3a/1aHUs.
[Tocne sToro mpoxoauT "MO3roBoi MITypM" 1O HEpPEIIEHHBIM MpolIeMaM JUCKYCCHHU, a TaKKe
BBISIBJISIFOTCSL TPUKIIAHBIE AaclEKThl, KOTOpPbIE MOKHO PEKOMEHJ0BaTh MJisi BKIIOUEHUS B
KypCOBBIE U TUILIOMHBbIE pabOTHl WM B ampobanuio Ha npakThke. Ha ceccum mpernonaBaTenb
000011aeT pe3yIbTaThl MPOICIAHHON CTYIEHTOM PabOTHI.

CeMHHapBI-IMCKYCCUM TIPOBOJATCS C LEJIbIO BBIABICHUS MHEHUS CTYACHTOB I10
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOro IpeaMeTa.

CemuHap-ucciieJoBaHUEe IpeaIojaracT MpeABapUTEIbHYI0 paboTy - HalucaHHe
pedepara, 10KIaa O UTOTaM OIMBITHOM pabOTHI. YyacTue B HEM - 3TO, MPEXKIE BCETOo, JUAIIOT
CTYZIEHTa C IpernojaaBaTesneM. Pe3ynpTarbl 00CYKAal0TCAd Ha CEMUHApe C HATJSAHBIM MOKa30M
HCCJIEIOBATEIbLCKOTO MaTepuasa (CXeMbl, TaONULbl, rpapuKy, JUATHOCTUYECKHUE METOJUKH).
YactuuHo MaTepHuai MoxeT ObITh BKItoueH B BKP. IIpu moaroroBke k ceMHUHapy-UCCIEI0BaHUIO



CTYACHT M3y4YaeT pe3yJbTaThl TEOPETUUYECKUX HCCIEeNOBaHUU, cocTaBiisieT Ooubnuorpaduio mo
TEeMe, YUUTCS MUCATh 0030PHI 10 TEXHUYECKOH 3a1aue-mpodeme.

[IpobnemHBII ceMuHAp TOTOBHUTCSA MpPENOJABATENEM JIOCTaTOYHO OCHOBATEJBHO:
no0uparoTcs npoOIeMHbIE U KOHTPOJIBHO-TIPOBEPOUYHbIE BOMPOCHL. Takoil ceMHHap BO3MOKEH
TOJILKO TIOCJIE TIPOXOKACHUS TeMbl. K HeMy CTYJIeHTBI TOTOBATCS 110 JIUTEPATYPHBIM UCTOUHUKAM:
MOHOrpaduu, CIPaBOYHUKH, CIOBapH, KypHaibl. K nmpolieMHOMy ceMUHapy MPOCMAaTPUBACTCS
auTepaTypa B paMKax pas3IMYHBIX HCCIEAOBATENIbCKUX ILIKON (Hampumep "TpaauiimoHHbIE U
HETPaJUIMOHHBIE MTOAXO0/IbI K mpodieme").

Haubonpmryto  3(ekTUBHOCTH NPUHOCAT CEMUHAphl, TNPOBOJAMMEBIE B  (opme
KOJUIEKTUBHOM T103HABATEJIbHOW JAESTENbHOCTH, HMMEIOIIEH OIpeaeNeHHble OCOOCHHOCTH, a
UMEHHO:

- paszelieHue CTYIEHTOB Ha TPYIIbl MO HX XKeJlaHWui (C 00s3aTeNbHBIM Y4acTHEM
CTY/ICHTA C YCTOMYMBBIM HHTEPECOM K TAHHOMY IIPEIMETY);

- IOCTAaHOBKA OOIMX LIeNIei U 3a/1a4 JJIsl TPYIIIIBL;

- paboTa B MOCie10BaTEIbHOCTH - MHANBUlyalbHAs, IapHas (Jallle BCEro NepeKpeCTHBIN
orpoc), paboTa B IpyIIe, KOJIEKTUBHAS,

- 00s13aTebHOE MPEIBAPUTEIBHOE OTPAHUYCHUE 110 BPEMEHH KaXKI0T0 3Tarna 3aHATHH;

- OKCIIEPTHBIN aHAJIN3 ¢ pacuyeToM Kod(h(UIIMeHTa KOHKOPAIIHH;

- OIICHKA Pa0OTHI TPYIIIHI MTPETIOIaBaTEINEM;

- IPOBE/IEHNE CAaMOOIICHKH.

[pumepuoiil nepeuenvb mem pedhepamos 8 suoe UHOUBUOYAIbHbIX domawnux 3aday (MU/3)

1. OcHOBHBIE TOHATHS U3 TEOPUU BEPOSITHOCTH U MAaTEMATUYECKON CTaTUCTUKU
(reHepasibHasi COBOKYITHOCTB, BRIOOPKA CITy4aifHBIX BEJTMUNH, XapaKTEPUCTHKH BEIOOPKH).

2. [ToHsATHE O BUAX IUIAHUPOBAHMS MAaTEMATHYECKOTO U (PU3NYECKOT0 SKCIIEPUMEHTOB,
NPUHIUIIAX TEOMETPUIECKOTO B (PU3NUYECKOT0 TOJ00MS 0OBEKTOB YIIPaBICHUS.

3. Tekyuuii KOHTPOJIb MPOTYKLIHUH.

4. TlpuHIMITEI BBIOOpAa KOHTPOJIMPYEMBIX TapaMeTpOB W HMX YPOBHS B CTaHIApTax Ha
METAJITYPTHUYECKYIO IPOAYKLIHIO.

5. Craructuueckoe 000CHOBaHHE 0ObeMa BHIOOPKM MpPU KOHTPOJE Yy MOCTaBUIMKA U
notpedurens.

6. KoHTponbHbIE KapThI.

7. O0mias cxeMa ynpaBieHHsI TEXHOJIOTHYECKUM 00BEKTOM € a/IallTUBHBIM OJI0KOM

8. Teopernueckuit MOaX0A, MaTEMaTHUYECKOE CUMYJIMPOBAHHE YCIOBUN 3KCIEPHUMEHTA,
bu3nuecKkuil FIKCIepHUMEHT.

9. Ycnous nogodust pusmueckoro 00beKTa U MaTepHaIbHON KOIHH.

10. Be16op Haunbonee 3¢hpeKTUBHOM CXeMbl SKCIIEPUMEHTA.

11. CocraBneHue mjaHa HPOBEAEHHUS AKCIEPUMEHTOB pPa3HbIX YPOBHEW (OMBITHBIMN,
1a00paTOPHBIi, MOJTYITPOMBIIIJICHHBIH, IIPOMBIIIJICHHBIH, U3TOTOBJICHHE
OTIBITHO-TIPOMBIIIUIEHHON TTAPTHH).

12. Buzasl napaMeTpoB ONTUMU3ALUHU, 0000IIEHHBIN MapaMeTp ONTUMH3ALNHU, QYHKIHS
KeJaTeIbHOCTH.
13. BeiOop Tuna MareMaTH4ecKoi MOJIMHOMHAILHOW UM HHOW MOJIEITH.

14. IlpaBuna nocTpoeHus MIaHOB — JPOOHBIX PEIUIUK.

15. Pucku npH MCTIONb30BaHUHU IJIAHOB C APOOHBIMHU PEIUIMKAMU — BIMSHUE Ha TOUHOCTh
POTHO3UPOBAHUS ()YHKIIMU OTKJIMKA.

16. TUnNbI TIAHOB KCIEPUMEHTa — JABY- U TpeX (akTopHble wiansl Tuma N = m" (N —
HEO0OXOUMOE KOJIMYECTBO OIBITOB, M — KOJWUYECTBO YPOBHEH BapbUPOBAHUS CIIy4alHBIX
(dakTOpoB, N — KOJIUYECTBO (PAKTOPOB).

17. Koapounuent xonkopmauuu (kod3(h(ULIHEHT coryiacus) MpH 3KCIEPTHOM OlEHKE
BIMSIHUA (PAKTOPOB HA (PYHKIMIO OTKJIMKA (TapaMeTp ONTHMU3ALINN).



18. OcHOBHBIE CBOMICTBAa MaTpULIBl MaTEMaTHYECKH IIJIAHUPYEMOI'O 3KCIEPHMEHTA
(OpPTOroHaIBHOCTh, POTOTAOEIBHOCTh, CUMMETPHUYHOCTh, HOPMHPOBKA SKCHEPUMEHTAIBHON
MaTpPHULIbI).

19. Meroauka pacuera KO3((QUIHUEHTOB SMIUPUYECKOIO YpPAaBHEHMs IO JIAHHBIM
MPOBEIEHHOTO TUIAHUPYEMOTO SKCIIEPUMEHTA.

20. CBs3b 2ddekTa pakropa ¢ ko3phUIIMeHTaMH YpaBHEHUS.

21. Kputepuu onTuManbHOCTH IJIAHOB 3KCIIEPUMEHTA.

22. BBejeHue B pelIEHHE IO IOMCKY ONTHUMAIBHOIO 3KCTPEMAlbHOTO 3HAYEHUS
napamMeTrpa ONTUMH3AIMM B 00JacTH onpeaeieHus (QYHKIUU ABYX U MHOTO(aKTOPHBIX
ypaBHEHMH (MeTOJ KpyTOro BocxoxaeHus bokca-Yuicona u nip.)



IIpunoxenne 2

OIIeHO‘lHBIe cpeacrea AJisi MIPpOBEACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTalum

Kon
HHINKAT
opa

NHaukaTop A0CTHKEHHUS
KOMIIETeHIINH

OuneHoYHBIE CpPeICTBA

KHC-3

CrnocobeH Bectu cOop, aHAIH3
" CHCTEMATHU3aIINIO
uH(popMaun o TeMe
HCCIICIOBAHMUS, TOTOBUTh
HAyYHO-TEXHUYECKHE OTYETHI,
0030pbI IMyOJIMKAIUKA TI0 TEeMe
HCCIIeI0BaHMUS, oopMIIATS,
MPEJCTaBIATh U JIOKJIA/IbIBATH
PE3YIIbTATHI BBITIOJTHEHHOU
paboThl o poUITIO
HaIPaBJICHUS MTOATOTOBKU

Ilpumepnvie meopemuueckue 60npocwi:

1) YUto Takoe akKTUBHBIN U MMTACCUBHBIN SKCIIEPUMEHT?
B yem oTiMune nNpoMBIIUIEHHOTO 3KCIIEPUMEHTA OT
nabopatopHoro? [IpuBenure npuMepsl.

2) Yto Takoe dakxTopsl sxciepumenta? Kaxue
TpeOOBaHUSA K HUM IPEIbABISAIOTCS?

3) Uro Takoe mapaMeTp ONTUMHU3ALUU?

4) Kakuie BUBI IIJIAHOB KCIIEPUMEHTA CYIIECTBYIOT?
KakoBbl ux cBoiictBa? KakoBa 00s1acTh IpUMeHEHUs
3TUX IJIAHOB?

5) B uem cymHOCTb KOPPEISLMOHHOIO aHaiu3a?

6) B uem cymHoCTh 1MCHIEPCUOHHOTO aHau3a?

7) B uem cylmHOCTbh perpecCMOHHOro aHauuza?

KHC-4

Cnocoben
METOIUKH,

paspabaThIBaTh
IIJIaHBI 31
MIpOTrpaMMBbI MIPOBEACHUS
Hay4HBIX  HCCICIOBAaHUH U
pa3paboTOK, TOTOBHUTH 3aIaHHS
JUISE HCIIOJIHUTEIICH,
OpraHU30BBIBATh ITPOBEIICHUE
SKCIICPUMEHTOB U HCIIBITAaHUH,
aHAJIM3UPOBATh U 0000IATh UX

PE3YIbTATHI, TOTOBHOCTBIO
IIpOBOAUTH HAay4YHBIC
OKCIICPUMCHTHI, OILICHUBATh

PE3YIbTAThI HCCJIeIOBaHUM

Ilpumepnvie meopemuueckue 60npocol:

1) KakoBa nocienoBaTeabHOCTb 00paObOTKH
pe3yIbTATOB IKCIIEPUMEHTA C HCIIOJIb30BAaHHEM
ypaBHEHUI MaTeMaTH4eCKOH CTaTHCTUKHU.

2) Kakwue cratucruueckue pynkiuu Microsoft Excel
NPUMEHSIOTCS [IPU PEILICHUH 331249 TUITAHUPOBAHHUS
skcnepumenTa? [IpuBeanTe npuMepsl.

3) Kakue 3a1aun MOKHO penIaTh ¢ IpUMEHEHUEM
nporpammbel STATISTICA?

4) B ueM CymIHOCTbh METO/]a HAUMEHBIINX KBAJPaTOB?
5) Uto Takoe anmpokcuMarus?

6) Uto Takoe k03¢ (HUIHMEHT KOppesn?

7) Yto Takoe KO3 PUIIMEHT JeTepMUHALIUU?

6) HOpﬂ)IOK NMPpOBECACHUSA l'lpOMe)KyTO‘IHOﬁ aTTreCranum,

OLICHUBAHMNSA:

ATTeCTaHI/ISI 10 JUCHUIIIIMHE «MCTOILI/IKI/I MPOBCACHNA COBPEMCHHOI'O SKCIICPUMEHTA» BKIIOYACT
IpeCTaBICHNE UTOTOBOM MPAKTUYECKOM pabOThI M OTBETHI HA TEOPETUUYECKHE BOIIPOCHI, O3BOJISIOIINE
OLICHUTh YPOBEHb YCBOCHHS oOydaromumucs 3HaHui. [IpoBoaurcs B hopme 3auera.

IToxa3aTenu U KPpUTEPUH OLIEHUBAHUS 3a4eTa:

— Ha OICHKY

«3aYTEeHO» —

oOyuaromuiics

JEMOHCTPUPYET  JTOCTATOUYHBII

NOKa3aTeJii W KPUTepPUH

YPOBEHb

c(hOpMUPOBAHHOCTH KOMIIETEHIINN: OCHOBHBIC 3HAHUS, YMEHUS OCBOCHBI He MeHee ueM Ha 50%, HO
JOMTYCKAIOTCS HE3HAYUTENbHBIE OMUOKY, HETOYHOCTH, 3aTPYIHEHUS TIPU aHAIUTUYECKUX OMepaIusx,
NepeHOCe 3HAaHWI U YMEHHI Ha HOBBIE, HECTAHAAPTHBIC CUTYAIINH.

— Ha OICHKYy «He 3a4TeHO» — OOyJalouuiics JeMOHCTpupyeT 3HaHus He Oomee 40%
TEOPETUYECKOTO0  MaTepuajia, JIOMyCKaeT CYMISCTBECHHBIC OIMMOKH, HE MOXET II0Kas3aTh
MHTEIJIEKTyaTIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1ad.



