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»

YTBEPXIIAO
/ Jupexrop MICAul
M.M. CypoBuoB
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PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

METO/JUKHU IIPOBE/TEHHA COBPEMEHHOI' O SKCIIEPUMEHTA

HayuHas crierimanbHOCTB
2.1.3. TennocHabkeHue, BEHTUIISLNS, KOHIUIIMOHUPOBAHKE BO3/1yXa, Ta30CHAOKEHNE U
OCBEIIECHNE

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 YpOaHUCTUKU U HHKEHEPHBIX CUCTEM
Kypce 3
Cemectp 5

Maruuroropck

2024 ron



Pabouas mporpamma cocraBieHa Ha ocHoBe ®PI'T (mpukaz MunobOpuayku Poccum ot
20.10.2021 r. Ne 951)

Pa6ouas mporpamma paccMOTpeHa i 0fo6peHa Ha 3acelaHuH Kadenpsl Y pOaHUCTHKA B

HWHXEHEPHBIX CHCTEM 5
15.02.2024, mpotokon Ne 5 %
3aB. kadeapoit # M.M. CypoBuoB
PaGouas mporpamma o06peHa Metoauyeckoi komuccueit UCAull,
20.02.2024 r. mpoTokoia Ne 4 3
[Tpencenarens M.M. Cyposros
i
Pa6ouas mporpamMma cocTaBlieHa: [/
3aB. kadenpoit YulC, kana. TeXH. HayK ~ M.M.Cyposuos

PeneHseHr:
ucnonauTensHBI qupekTop OO0 "METAM" | kaH. TEXH. HAyK I".A. T1aBnoBa



JIucr akTtyanu3anuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Toly Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKEHEPHBIX CUCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.szpOBLIOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YpOAHUCTUKU M WHXCHEPHBIX CHCTEM

[Ipotokom ot 20 r. Ne
3aB. kadeapoii M.M. CypoBioB

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

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.szpOBLIOB

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceaHuu Kapeapsl YPOAHUCTUKU U MHKCHEPHBIX CUCTEM

[Iporokomn ot 20 1. Ne

3aB. kadeapoii M.szpOBLIOB




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 ob6pamienus: 15.05.2024). —
Pexxum goctyna: isist aBTOpu3. MOJIb30BATENICH.

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 (mara oGpamienus:: 15.05.2024). — Pexum noctyma: s
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 (marta oGpamienus: 15.05.2024). — Pexum goctyna:
JUTSL aBTOPU3. MTOJIb30BATEIICH.

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: 15.05.2024). — Pexxum gocryma:

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
Eﬁg;ip Mozilla cB0OOHO pacnpocTpansiemoe [10 6eccpodHo
IIpodeccnonanbHbie 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanaue xypca Cchlnka
Harmonanenas nH(OPMAIMOHHO-aHATUTHYECKAs URL:
cucreMa — Poccniickuii MHAEKC Hay4HOTO IUTHPOBAHUS )

(PYIHIY) https://elibrary.ru/project_risc.asp

OnekTpoHHas 0a3za mepHoauYecKux u3maHuii East View
Information Services, OO0 «MBHC»

https://dlib.eastview.com/

ITouckosas cucrema Akagemust Google (Google Scholar) [URL: https://scholar.google.ru/



https://e.lanbook.com/book/140930
https://e.lanbook.com/book/5107
https://e.lanbook.com/book/93686
https://e.lanbook.com/book/117006

®denepanbHOE roCyIapCTBEHHOE OIOJIKETHOE
yupexKICHUE «DenepabHbINA UHCTUTYT
IPOMBIIIIICHHON COOCTBEHHOCTI

URL.: http://www1.fips.ru/

Poccutickas ['ocynapctBennas onbnuoreka. Katamnoru

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

DnekTpoHHbIe pecypcbl oubmmoreku MI'TY um. I'.U.
HocoBa

https://host.megaprolib.net/MP0109/Web

MexnyHaponHas 0a3a IOJIHOTEKCTOBBIX JKypHAJIOB
Springer Journals

http://link.springer.com/

MexnayHaponHas pedeparuBHas W TOJHOTEKCTOBAS
cIIpaBOYHas 0asa JaHHBIX HAYYHBIX  W3JaHUU
«Springer Naturey

https://www.nature.com/siteindex

ApxuB  HayyHbIX KypHaioB  «HanuoHabHBIN
AIIEKTPOHHO-UH(POPMAITMOHHBIN  KoHIopimym» (HIT

HOUKOH)

https://arch.neicon.ru/xmlui/




IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATeIbHOM PadoThl 00y4aAOINXCSI

TIpuMepHAst CTPYKTYPa 1 COfiepKaHue Pasaena:

ITo JUCHUIINIMHE «Mertonuku npoBeneHus coBpeMeHHoro skcnepumentay IPEAYCMOTpPEHaA ayAUTOpHAsA U
BHEAYAUTOPHAS CaMOCTOSITeNbHAst paboTa 00yJaromuxcs.

Ay,I[I/ITopHaH CaMOCTOsATCIIbHAA pa60Ta CTYACHTOB IpEAIIoJIaract peluCcHUe MpPakKTUICCKUX
3ala4 Ha MPAKTUYCCKUX 3aHATUAX U MPCACTABICHHUC PC3YJIbTATOB HA CCMUHApPaXx.

Hepeqeﬁb mem 0I5l LOO2OMOBKU K npakmu4eCcKum 3aHAmusim.

Tema 1. Beeaernne. OOmue qaHHbIC O IPOBEICHUN YKCIIEPHUMEHTOB.

1. CBeneHns U3 TEOPHH BEPOSITHOCTH M MATEMAaTHIECKOM CTaTHCTHKH (TeHEpaJIbHAsI COBOKYITHOCTB,
BBIOOpKA CIy4aliHBIX BEJIMYHH, XapaKTEPUCTUKH BBIOOPKH).

2. IlonATHE O BHIaX IUIAHUPOBAHUS MAaTEMAaTHIECKOTO U (PU3NIECKOT0 SKCIIEPUMEHTOB, IPUHIIUIIAX
TEOMETPHUYECKOTO U (PU3NIECKOTO TOI0OMST OOBEKTOB YIIPABIICHUSI.

Tewma 2. CtatucTHuecKre METOABI B YIIPABIEHUHN KaueCTBOM MPOAYKIIHH.

1. Tekymuii KOHTPOIb OPOAYKLIHH.

2. [lpuHIMIBI BBIOOpPAa KOHTPOJIMPYEMBIX TAPaMETPOB M MX YPOBHS B CTaHIApTaX HA METAJTyPTHUYECKYIO
MPOIYKIIHIO.

3. Cratuctryeckoe 000CHOBaHNE 00beMa BRIOOPKU TIPH KOHTPOJIE Y TIOCTABIIHKA U IOTPEOUTEIIS.

4. KOHTpONbHBIEC KAPTHI.

5. O0mas cxema ynpapJieHHsI TEXHOJIOTHYECKUM 00BEKTOM C aJalTUBHBIM OJIOKOM

Tema 3. XapakTepuCTHUKU BUJOB SKCIIEPUMEHTOB

1. Teoperndeckuii MOAXOJ, MaTEMAaTUYECKOE CHUMYJIHPOBAHHE YCIOBUN JKCIIEPHUMEHTa, (HU3NUECKUI
JKCIIEPUMEHT.

2. YcnoBus nopodust u3HIecKoro 00beKTa U MaTepuabHON KOUH.

3. Beibop Haunbosee 3 PeKTHBHON CXEMBI SIKCIIEPUMEHTA.

4. CocraBneHue IUlaHAa TPOBEACHHS OSKCIIEPHUMEHTOB PAa3HBIX YPOBHEH (OIBITHBIM, J1aOOPaTOPHBIA,
MOJYIPOMBIIUIEHHBIH, IPOMBIILIIICHHBIN, H3TOTOBJIEHNE ONBITHO-IIPOMBIIIJICHHON apTHH).

Tewma 4. BBeienue B METOAMKY TUIAHUPOBAHUS 3KCIIEpUMEHTA (00IIMe TTOHATHS, TPUHIINIIBI).
1. Buasl napaMeTpoB onTuMu3aliiu, 0000IICHHBIHN MapaMeTp ONTUMH3AINH, QYHKIIHUS KeJIaTSIIbHOCTH.
2. Be1bop Tuma MaTeMaTHYeCKO# MOIMHOMHATHFHON MITH MHOH MOJIEIH.

Tewma 5. [TonHbiii 11 qpoOHBIN (aKTOPHBIN IKCIIEPUMEHT.

1. IIpaBuia mocTpoeHus INIAHOB — APOOHBIX PETUIUK.

2. Pucku mpu MCIIOB30BaHNUH IITAHOB C IPOOHBIMH PETUTMKAMH — BIMSHHE Ha TOYHOCTH TPOTHO3HPOBAHUS
(GYHKIIUHM OTKIIMKA.

3. Tumbl IWIAHOB JKCIEPUMEHTA — JBY- M Tpex (akroprbie mianbl Tuma N = m" (N — HeoGxomumoe
KOJIMYECTBO OIBITOB, M — KOJMYECTBO YPOBHEH BapbUPOBAHUS CIyYalHBIX (AKTOPOB, N — KOJIHYECTBO
(hakTopoB).

Tema 6. XapaKTepHUCTHKH IJIAHUPYEMOT'O SKCIIEPUMEHTA

1. Koapdunment koukopaauu (Ko3pGHUIMEHT coryiacusi) Ipy 3KCIEPTHON OlIEHKE BIUSIHUSA (aKTOPOB Ha
(GYHKIIUIO OTKIIHMKA (TIapaMeTp ONTHMHU3AIHH).

2. OCHOBHBIE CBOWCTBa MaTpHUIBI MaTeMaTH4YeCKHd IUIAHUPYEMOTO SKCHEpHUMEHTa (OPTOrOHaJIbHOCTD,
poToTabenbHOCTh, CHMMETPUYHOCTh, HOPMHUPOBKA SKCIEPUMEHTAILHON MaTPHULIBI).

Tema 7. TexHUKa IUIAHUPYEMOTO IKCIIEPUMEHTA

1. Meronuka pacuera KO3((UIMEHTOB 3MIIMPUYECKOTO YpaBHEHUS IO JaHHBIM MPOBEIEHHOTO
IJIAHUPYEMOTO SKCIIEPUMEHTA.

2. Ces13b 3dpdexra hakTopa ¢ Ko3PPHUIIMeHTaMH YpaBHEHUS.

3. Kputepun onTMMaabHOCTH MJIAHOB IKCIIEPUMEHTA.



Tema 8. [Torck oNTUMANTBHBIX PEIICHUH

1. Beegenue B pelieHue Mo MOUCKY ONTUMATBHOTO SKCTPEMATBHOIO 3HAUCHHUS TapaMeTpa ONTUMU3AIIH B
obnactu onpenencHus (QYHKIUM IBYX U MHOTO(AKTOPHBIX YpPaBHEHHU (METOJ KPYTOTO BOCXOXKJICHUS
Bokca-Ywuicona u ap.)

Memoouueckue pexomenoayuu Kk - npakmu4ecKum 3aHAMusIM

CemMuHap - BHJ TPYNIOBBIX 3aHATHH IO KaKOH-TMOO HAyyHOW, y4eOHOH W Apyrou
npobjeMaTHKe, aKTUBHOE 00CYKAE€HUE YYaCTHUKAMH 3apaHee IOATOTOBICHHBIX COOOIECHUH, TOKIIAI0B U
T.1. C TEMaTUKOM CEMHHApOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJTOPUTM TMOJATOTOBKH K CEMHHAPY
CIEAYIOIMINK: BBIOpaB TEeMy, CTYIEHT COCTaBIACT CBOM MiaH-TpaQuK MOATOTOBKMA K cemuHapy. s
MpHOOpETeHHST MIMPOKOTO BUACHUS TPOOJIEMBI CTYIEHT CTapaeTcs OCMBICIUTH ee B o0meM oO0beme;
MO3HAKOMHTBLCSI ¢ TEMOW M0 0a30BOMYy y4uyeOHOMY MOCOOHIO WIIM JIPYrOil OCHOBHOW pPEKOMEHAYyeMOi
JUTEpaType; BHIIBUTH OCHOBHBIE HJIEH, PACKPBIBAIOIINE AaHHYIO MPOOJIEMY; CBEPHTh UX ONPEACICHUS CO
CIPaBOYHHMKAMH, SHIMKJIONEANEH; TOATOTOBUTH IIaH-KOHCIEKT PACKPBITHS JAHHON IPOOJIEMBI; BBISIBUTH
HESICHbIE BOIPOCHI M IOA0OpaTh IOMOJHUTENbHYIO JIUTEPATYPY [UIA UX OCBEIICHUS; COCTABUTH TE3UCHI
BBICTYIUICHHA HAa OTACJIBHBIX JIMCTAX JJIA MOCICAYIOUICTO BHECCHUA IIOHOHHCHI/II\/'I U IMMOATOTOBUTH NOKJIAL
wm pedepar I COOOIMIEHWA HAa CEMUHApe; MPOAaHAIM3UPOBATh COOpaHHBIA Marepuan s
JOIOJTHUTENbHOW HMH(pOpMAaLUMU 0 TeMaM CEMHHapa; TOTOBSICh K BBICTYIUICHHIO Ha CEMHUHape, IO
BO3MOXHOCTHU ITPOKOHCYJTUPOBATHCA C MPEMOAaBaTeNieM; OTHOCUTHCS K COOpaHHOMY MaTepHaity, Kak K
WCTOYHUKY OYyAyIIMX UCCIIEIOBAHUH.

[IpakTrueckue 3aHATHS PACIIUPSIOT U 3aKPEIUISIIOT 3HaHMS, 3a10)KEHHBIE B TeopuH npeamera. Ha
HUX BBIHOCATCSA BOIPOCHI, OCO6€HHO HCO6XOI[I/IMLIC JJI0 TIPAKTHUKU, WA HpO6JIeMHI>IC BOIIPOCHI, KOTOPLIC
BO3MOYKHO PEIIUTH TOJBKO B Mpoliecce coTpyaHudectsa. Cpenn o0s3aTenbHBIX TPEOOBaHUM K CEMUHApPY -
MpEeABAPUTEILHOE O3HAKOMIICHHE C TEMOU, BOIIPOCAMHU U JIMTEPATypOil IO JaHHOU TEME.

CoBpeMeHHas NpaKTUKa OpeiaracT MHUPOKUN KPYr TUIOB CEMHHAPCKUX 3aHATUH. Cpenyd HUX
ocoboe MecTo 3aHUMAeT CEMHHAP-ANCKYCCHs, TlIe B AUAIOre XOpOLIO yCBauBaeTcs HOBasi HH(popManus,
BUJIHBI YOEKICHUS CTYACHTA; OOCYXKIAIOTCA MPOTUBOPEUUs (SIBHBIE M CKPBITHIE) M HEJOCTATKH; JUIS
o0cyxneHust OepyTcs KOHKPETHBIE aKTyalbHbIE BONPOCHI, C KOTOPBIMH CTYAEHTHI IMPEABAPUTEIHHO
03HaKOMJIEHBI. Takke B CeMUHAp BKIIOYAIOTCS! BOMPOCHI IS MHTEIICKTYalbHON pa3MUHKK (MHOTIA 3TO
JIICKYCCHOHHAs CTaThsI, 10 KOTOPOH CTaBATCS TPOOJIEMHBIE BOTIPOCHI); AUCKYCCHSI MOKET Pa3BEPTHIBATHCS
3204HO KaK KpYroBOoH cemuHap. Jlanee moABOAATCS UTOTM JUCKYCCHH, 3aCIYLIMBAIOTCS M 3AIIMIIAIOTCS
nmpoekTHele 3amaHus. llocie 3Toro mpoxomuT "MO3roBod mITypM" TO HEpemeHHBIM IMpodiieMam
JAUCKYCCHH, a TaKXE BBIABIAIOTCA TMPUKIAAHBIC AaCHCKTbI, KOTOPLIE MOXHO PEKOMCHAOBATL JJId
BKJIIOUEHUS B KYPCOBBIE U JMIUIOMHBIE paOOTHI WM B anpodanuio Ha mpaktuke. Ha ceccun npenoxasatens
0000111aeT pe3ysIbTaThl IPOAETAHHON CTYIEHTOM PaOOTHI.

CCMI/IHapLI'I[I/ICKYCCI/II/I MMPOBOJAATCA C LECJIbIO BBIABICHUA MHCHHA CTYJACHTOB II0 AKTyaJIbHBIM
BOIMPOCAM H3y4aeMOro MpeMeTa.

CemuHap-uccieloBaHUE TpearojaracT HpeABaPUTENbHYI0 padoTy - HamucaHue pedeparta,
JIOKJIala TI0 WUTOraM OMBITHOW pPa0OTBHL. YuacThe B HEM - 3TO, MPEXKAE BCEro, TUAllor CTYyNEeHTa C
npernojaBareneM. Pe3ynbrarbl 00CyKAal0TCsl Ha CeMUHApe C HATJISIHBIM TIOKa30M HCCIIEI0BATEIbCKOTO
Marepuaia (CXeMbl, TaOIULbl, TpadUKH, AMATHOCTUYECKUE METOAUKH). YacTHYHO MaTepuall MOXKET OBITh
BkmoueH B BKP. Ilpu moaroroBke Kk ceMuHapy-MCCIEIOBAHUIO CTYIEHT HW3y4yaeT pe3yJIbTaThl
TEOPETUYECKUX HCCIICOBAHUN, COCTaBsieT OMOMMOrpaduio MO TEeMe, YYHMTCA MHCaTh O030phI IO
TEXHUYECKOH 3amaue-podieme.

[IpobnemHBIli ceMUHAp TOTOBUTCS HPENOAABATENIEM JIOCTATOYHO OCHOBATENBHO: MOJIOHMPAIOTCS
mpoOJieMHbIE ¥ KOHTPOJBHO-TIPOBEPOYHBIE BOMPOCHL. Takoi ceMHHap BO3MOXKEH TOJBKO IOCIE
MPOX0OXAeHUsT TeMbl. K HeMy CTyIOeHTBl TOTOBATCS IO JIMTEPATypHBIM HCTOYHHMKAM: MOHOrpaduu,
CIPaBOYHMKH, CIIOBApH, XypHaibl. K mpobieMHOMY ceMuHapy HpocMaTpuBaeTCsl TUTEpaTypa B paMKax
Pa3IUYHBIX HCCIEAOBATEIBCKUX MIKON (HampuMmep "TpaauimoHHBIE W HETPAAWIIMOHHBIE IMOJXOMBI K
mpobaeme").

HauOonpiryro 3¢ ¢eKTHBHOCTE NPUHOCIT CEMHHAphl, NMPOBOAMMBIE B (HOpME KOJUIEKTHBHOW
MI03HABATENBHOM JIESTEIbHOCTH, UMEIOILEH OmpeieIeHHble 0COOEHHOCTH, & UMEHHO:

- pasziericHUe CTYACHTOB Ha TPYIIBI 0 WX XETAHHWIO (C 00s3aTENbHBIM YYacTHEM CTYACHTA C
YCTOHYHMBBIM HHTEPECOM K TaHHOMY TIPEAMETY);

- IOCTAaHOBKa OOLIUX LIeJIeH U 3a1a4 AJIs TPYIIIBL;

- paboTa B MOCIIeJOBATEILHOCTH - MHJIMBHyaIbHAs, TapHasi (Yalle BCero MepeKkpecTHBIN Ompoc),
paboTa B rpyrrne, KOJIJICKTUBHAS,



- 00s13aTeNFHOE TIPEIBAPUTEIHHOE OTPaHUICHUE 10 BPEMEHHN KaKIOTO JTama 3aHsITHH;
- OKCTIIEPTHBIN aHATTU3 ¢ pacueToM K03 dHUIieHTa KOHKOPIAIUH;

- OIICHKA Pa0OThI TPYIIITHI IPETIOaBaTeICM,

- IPOBEJICHUE CAMOOLIEHKH.

[pumepuvii nepeuenvb mem pedpepamos 8 suoe UHOUSUOYAIbHbIX doMawiHux 3aoay (M13)

1. OcHOBHBIE OHATHA U3 TEOPUH BEPOSITHOCTU M MATEMaTUYECKOH CTAaTUCTUKY (T€HepallbHas
COBOKYITHOCTB, BBIOOPKA CITyJailHBIX BEITUYNH, XapaKTEPUCTHKH BHIOOPKH).

2. [lonsTHE 0 BUAAX IIAHUPOBAHUS MATEMATHIECKOTO M (PU3NYECKOT0 SIKCIIEPUMEHTOB,
NPUHIMIIAX TEOMETPUIECKOT0 U PU3HMUECKOT0 MOA00US OOBEKTOB YIIPaBICHUSI.

3. Texymuii KOHTPOJIH MPOAYKIIHH.

4. IlpuHumMnel BeIOOpa KOHTPOJNMPYEMBIX TapaMeTpOB M HMX YPOBHS B CTaHAapTax Ha
METaJLITYyprU4ecKyIo MPOAYKIHIO.

5. Cratuctuueckoe 000CHOBaHHE 00beMa BRIOOPKH MIPH KOHTPOJIE Y TIOCTABIINKA U TOTPEOUTEIS.

6. KoHTpOJTEHBIE KapTHI.

7. O0mas cxemMa yrpaBJIeHUS TEXHOJIOTHUECKUM O0BEKTOM C aJJalITUBHBIM OJIOKOM

8. Teopernyeckuid MOAXON, MATEMaTUYECKOE CHMYJIHPOBAHUE YCIOBUM HKCIEPUMEHTA,
(u3IIECKUil SKCIIEPUMEHT.

9. YcioBus moao0ust pu3HuecKoro 00beKTa U MaTepHaaIbHON KOIHH.

10. Beibop Hanbonee 3hHekTHBHOM cXeMbl SKCIIEPUMEHTA.

11. CocraBneHue IUIaHa TPOBENEHUS OKCIIEPUMEHTOB pa3HBIX YpPOBHEH (OIBITHBIMN,
71a00PaTOPHBINM, IOJYIPOMBIILUICHHBINA, TPOMBIIUICHHBINA, HW3TOTOBJICHUE OMBITHO-TIPOMBIIICHHON
MapTUn).

12. Buapl mapaMeTpoB ONTUMHU3AIUH, OOOOIIEHHBIM MapaMeTp ONTHMHU3AINH, (QYHKITUSL
JKeNaTeIbHOCTH.
13. BeiOop THITa MaTEMAaTHYECCKON TOJTUHOMHUAILHOM MIIH WHOM MOJICIIH.

14. IIpaBuna NOCTPOCHUS IUTAHOB — JPOOHBIX PETUIHK.

15. Pucku mpu HCIONB30BAaHMM IUIAHOB C IOPOOHBIMH PEIUIMKAMH — BIMSHHE Ha TOYHOCTh
MPOTHO3UPOBAHMS (DYHKIIMU OTKIIMKA.

16. THIIBI ITAHOB SKCTIEPUMENTA — JIBY- M Tpex pakTopubie mwiansl Tuna N = m" (N — neobxomumoe
KOJINYECTBO OIBITOB, M — KOJIWYECTBO YPOBHEH BapbUPOBAaHUS CIIy4alHbIX (PaKTOPOB, N — KOJUYECTBO
(hakTOpOB).

17. Koaddunment xonkopaanuu (ko3 UIMEHT corjacus) MpH SKCIEPTHOW OICHKE BIIASHUS
(hakTOpoB HA (HYYHKIMIO OTKIIMKA (TTapamMeTp ONTHMH3AIINH ).

18. OcHoBHblE CBOMCTBa MAaTpUIBl MaTeMaTHYeCKH IJIAHUPYEMOrOo  3KCIIEPUMEHTa
(OpTOrOHANBHOCTH, POTOTA0ETBEHOCTH, CHMMETPHUYHOCTH, HOPMHUPOBKA 3KCIIEPHUMEHTAIBHON MAaTPHIIBI).

19. Metoauka pacueta Ko3QPUIMEHTOB SMIIMPHYECKOTO YPaBHEHHS TI0 JIaHHBIM ITPOBEJICHHOTO
IUTAHUPYEMOTO HKCIIEPUMEHTA.

20. Cea3b 3¢ dekra dakropa ¢ k03 UIEeHTaMN YpaBHEHHS.

21. Kpurepuu onTUMaIbHOCTH IIJIAHOB IKCIIEPUMEHTA.

22. BBeneHue B pELICHUE IO MOMCKY ONTHMAJIBHOIO 3KCTPEMAalbHOTO 3HAYEHHUS MapaMeTpa
ONTUMM3ALUH B 00IAaCTH orpeesieHus QYHKIUU IBYX U MHOTO(AKTOPHBIX YpaBHEHHUI (METOX KPyTOTo
BOCXOXeHHUs bokca-Yuicona u jip.)



IIpunoxenne 2

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

Kon
NHaukaTop A0CTHKEHHUS
HHIUKAT OuneHoYHBIE CpPeICTBA
KOMIIeTeHIUH
opa
KHC-3 Crocoben  Bectn cbop, awamms u | [IpumepHvle meopemuuecKkue 0npPochl:
cuCTeMATH3AMIO  MHGOPMAH 10 | 1) Yro Takoe AKTHBHBIN M [IACCHBHBIN YKCIIEPUMEHT?
TEMC HCCJICJOBaHMUs, T'OTOBUTH
HayHO-TEXHIECKHE J— B yem otinune ;‘[pOMBIH_UIeHHOFO 9KCIIEPUMEHTA OT
ob3opsl  mybmukammii  mo  Teme | 1A00paTopHOro? IlpuBeauTe NpUMepsL.
HCCIIEI0BAHMS, odopmmsts, | 2) Uto Takoe akTopsl sxcniepumenTta? Kakue
NPENCTaBIATe M JOKIaubBath | TpeOOBAHUS K HUM MPEAbIBISIOTCS?
PE3YyJIbTAaThl BBIIIOJIHCHHOU paGOTLI 3) LITO Takoe HapaMeTp OHTI/IMI/I3aHI/H/I?
10 IIPpOPHUITIO HaIlpaBJICHUA
HOHFOTOBI]:H(p P 4) Kakuie BUBI IIJIAHOB KCIIEPUMEHTA CYIIECTBYIOT?
- KakoBbl ux cBoiictBa? KakoBa 00s1acTh IpUMeHEHUs
3TUX IJIAHOB?
5) B uem cymHOCTb KOPPEISLMOHHOIO aHaiu3a?
6) B uem cymHOCTb TUCHIEPCUOHHOTO aHaIH3a?
7) B uem cylmHOCTbh perpecCMOHHOro aHauuza?
KHC-4 CnocobeH pa3spabateiBaTh METOMMKH, | [IpumepHble meopemuueckiue 60nPoChl:
IUIaHbl W IIpOorpaMMbl IIPOBCACHUSA
Hayqﬁglx HCCIICAOBAHMH 11 1) KakoBa mocie1oBaTeIbHOCTh 00pabOTKH
a3paoO0TOK, I'OTOBUTb 3aJaHUA AJIA
pasp N B\ pe3ybTaToOB DKCIIEPHMEHTA C HCIOTB30BAHHEM
HUCIIOJITHUTCIICHU, OpraHru30BbIBATH o o
npoBeieHMe  oKcriepumentop  u | YPABHCHHI MATEMATHYECKOH CTATHCTHKH.
HCIBITaHUH, AHAIN3UPOBATH u | 2) Kakue cratuctuueckue Q)yHKHI/II/I Microsoft Excel
06o0uiarh HX Pe3YJIbTaThl, | [IPUMEHSIOTCS IIPH PELICHUU 33124 IUIAHUPOBAHUS
TOTOBHOCTRIO  MPOBOANTE  HAYIHBIC | srcnepumenTa? [IpuBeauTe IpUMEPHI.
OKCIICPHUMCHTHI, OLICHUBATH
P O 3) Kakue 3a1auut MOKHO pelaTh ¢ IPUMEHEHUEM
PE3YJIbTATHI UCCICAOBAHNU
nporpamMbsl STATISTICA?
4) B uem cynIHOCTh METOJ]a HAMMEHBIIIUX KBaAPaTOB?
5) Uto Takoe anmpoKcuMaIus?
6) Uto Takoe korhPUIeHT Koppensiun’?
7) Uto Takoe K03 (HUIMEeHT AeTepMUHAIN?

6) HOpS[IlOK MPOBEACHUSA l'lpOME)KyTO'—lHOﬁ aTTeCTaln, IoKa3aTreJu H KpPHUTEPpUH
OLICHUBAHUA:

ATTCCTaI_II/ISI M0 OUCHUIUINHE «Meroauku mposesieHust coBpeMenHoro skcrnepumenta)) BKIIFOYACT MPEACTABIICHUC
WTOTOBOM HpaKTquCKOfI pa60Tr,1 N OTBCTBI Ha TCOPCTHYCCKUC BOIIPOCHI, IMO3BOJAOMNIUC OLCHUTDH
YPOBCHBb YCBOCHUSA O6y‘{aIOH_II/IMI/IC${ 3HAHUH. HpOBOI[I/ITCH B (bopMe 3a4€Ta.

IToxa3aTenn U KpUTepPHUH OLCHNBAHUS 3a4eTa:

— Ha OIEHKY <«3a4TeHo» — OoO0ydJaromuiics JIeMOHCTPUPYET JOCTAaTOYHBIH YpOBEHB
c(OPMHPOBAHHOCTU KOMIIETEHIIMI: OCHOBHBIE 3HAHHUS, YMEHUS OCBOCHBI HE MeHee yeM Ha 50%, Ho
JIOTTYCKalOTC HEe3HAYUTENbHbIE OMNOKH, HETOYHOCTH, 3aTPyIHEHUS TPU aHAIMTUYECKUX ONepalusx,
NIEPEHOCE 3HAaHUI U YMEHMI Ha HOBBIE, HECTAHAAPTHBIE CUTYaLIUN.

— Ha OIEHKY «He 3a4TeHo» — oOyyarouuiics aeMoHCTpupyeT 3HaHus He Oonee 40%
TEOPETUYECKOr0  MaTepuana, JIOMMYCKaeT CYIIeCTBEHHbIE OMIMOKM, HE MOXET I0Ka3aTh
MHTEJJIEKTyaJIbHbIE HAaBBIKM PEIIEHUS MPOCTHIX 3a/1ad.



