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Pabouast nporpamma cocrasiieHa Ha ocHoBe @I'OC BO - maructpatypa no HarpasJieHHIO
noarotoBku 22.04.02 Mertannyprus (npukas Muno6paayku Poccun ot 24.04.2018 r. Ne 308)

Pabouass mporpamma paccmoTpeHa u onoOpeHa Ha 3acenaHuu kadenapol JIuTelHHbIX
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JIncer aktyanusanumn padéoyei NporpaMmsbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu kaeapbl JIMTEHHBIX MPOIECCOB U MaTEPUAIOBEICHHUS

[Ipotokom o 20 r. Ne
3aB. kadenpoii H.A. ®eokTucros

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM Tojly Ha 3acefaHuu Kadgeapsl JIMTEHHBIX MPOIECCOB U MAaTEPUATIOBEICHUS

[IpoTokom o 20 r. Ne
3aB. kadeapoii H.A. ®eokTucros




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

HenssMu ocBoeHust AUCHUIUIMHBL «OpraHu3anus ¥ MaTEMaTUYeCKOe IUIaHUPOBAHUE
SKCIIEPUMEHTa»  SBISAIOTCA: (OPMUPOBAHHME Y CTYJICHTOB HAaBBIKOB OpraHM3allu |
MaTEMaTUYECKOr0 TUIAHUPOBAHUS HKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM; OBJIaICHUE METOJIUKON
CTaTHUCTUYECKON 00pabOTKH pe3ylbTaTOB aKTUBHOTO JKCIEPHUMEHTA; OBJIAJICHHE METOJaMU
ONTUMU3ALMNHI 00BEKTOB IKCIIEPUMEHTAJIbHBIX UCCIICT0OBAHUIM.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Jucuunnuza Oprauszanysi 1 MaTEMAaTUYECKOE IIIIaHUPOBAHUE SKCIIEPUMEHTA BXOJUT B
00s3aTenpyIo YacTh yueOHOro M1aHa 00pa3oBaTeIbHON IPOTrPaMMBI.

Jns  wu3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

NudopmaninoHHbie TEXHOJIOTUU B METAILTYPTrUn

MeTto10510THs M METOIbI HAYYHOI'O UCCIIEA0BAHUS

[Ipuknannas TepMoIMHAMUKA U KHHETUKA

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

[IpousBoicTBEHHAs - HAyYHO-HCCIIeI0BaTeNIbCKas paboTa

[TaTeHTOCIIOCOOHOCTH ¥ MOKA3aTeNId TEXHUYECKOTO YPOBHS pa3paboTOK

Pecypcocbeperaromue TeXHOJIOTHU B YUEPHON METAILTypPTUU

CoBpemeHHbIe TPOOIeMbI METAILTYPIHH U MaTepPUaIOBeICHUS

[ToaroroBka Kk ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbrate ocBO€HMS IUCHMIUIMHBI (MOAynst) «OpraHuzanus M MaTeMaTHYecKoe
IUIAHUPOBaHME  JKCIIEPUMEHTa»  OOydaromuiics  JOJDKeH — 00JajaTh  CIEIyIOLUMHU
KOMIETEHIVMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-5 CnocobeH olneHUBaTh pe3yJabTaThl HAyYHO-TEXHMUYECKHUX pa3pabOTOK, HAYYHBIX
UCCIIEIOBaHUI U 0OOCHOBBIBATH COOCTBEHHBIN BBIOOP, CUCTEMATH3UPYsI U 0000111ast JOCTHKEHHS
B OTPACIId METAJUTYPTHH U CMEKHBIX 00J1aCTsX

OIIK-5.3 Cucrematusupyer u 0000maer omneIT s 00OCHOBaHHWS  BbIOOpa
ONITUMAJILHOTO peLeHus npu pa3paboTke MHHOBAIIMOHHBIX
TEXHOJIOTHYECKUX  TPOIECCOB B 00JMacTW  METAUIyprud |
METAII000pa00TKH

OIIK-5.2 OneHuBaeT  pe3ynbTaThl  HAayYHO-TEXHUYECKUX  pa3paboOTOK 10

COBOKYITHOCTH METOJO0JIOTHYCCKUX IMPU3HAKOB JJIA BBI60pa OIITUMAJIBHBIX
peuieHuil 1O COBEPIIEHCTBOBAHUIO CYIIECTBYIOMIMX TEXHOJIOTHUYECKUX
MPOIIECCOB B METAJLTYPTUYECKON OTPACIIH U CMEKHBIX 00JIaCTsIX

OIIK-5.1 [IpoBomuT HaydHbIE HWCCIAEAOBAHUS MJIs TIOMyYeHUsS Oa3bl JaHHBIX O
CBOMCTBAax METAUIOM3/IETUN LIMPOKOTO Ha3HAYeHUs1 € MOCIenyrouen
00pabOTKOH, aHATM30M U HHTEPIPETALIMEN NOTYIESHHBIX PE3YIILTATOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mmast TpyT0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. dacoB, B TOM

qHUCIIe:

— KOHTaKTHas pabora — 15,1 akaj. 4acos:
—ayauTtopHas — 15 akaj. gacos;

— paeayautopHas — 0,1 akan. yacos

— camocTosTeapHas padota — 92,9 akaz. 4acos;

dopma aTTecTalMu - 3a4eT C OICHKOM

AynuTopHas g e
o | womraxTHas pabota E = Dopma TeKyILEro
Paznen/ tema 3 (B axaz. gacax) g5 Brg KOHTPOIA Kon
S 5 S | caMoCTOATeTbHOM |  ycreBaeMOCTH
JUCIUILIAHBL P <R ., | komnereHnuu
O o = paboThI IPOMEXXYTOYHOM
na6. | mpakr. [ € 8
Tlex. Z'Q aTTeCcTallu
3aH. 3aH. | QO &
1.
Nzyuenne
1.1 OcHOBHBIE NPUHIUIIBI yueOHOil u
OpraHu3alid  aKTHBHOTO HAy4IHOM VeTHbG OMDOC OIIK-5.1,
9KCIEPUMEHTA. Bunsr 2/11 10 JUTEpaTyphl, edbe an ’ OIIK-5.2,
IUIAHOB 3KCIIEPUMEHTa U pabota c pedepat. OIIK-5.3
UX CBOMCTBa 3JIEKTPOHHBIMHU
O6ubnarorexamMu
Wzyuenue
610
1.2 Kparkue cBeleHUs U3 y:zyfggﬁn OIK-5.1
TEOpUM  BEPOATHOCTH N i | 10 SMTEpATYDHI, Yerublit OIK-5.2,
MaTeMaTHYeCKON pabota ¢ ompoc,pedepar. OTIK-5.3
CTATHCTHRH 3NIEKTPOHHBIMHU
O6ubauorexamu
Nsyuenune
yueOHOI U
o . Hay4HOU OIIK-5.1,
13 11 .
3K3;ne (I?IJ;IZE;? (axToprIii 1/0,51 | 10 JUTEPaTypBl, YerHsblii onpoc. OIIK-5.2,
p pabora ¢ OIIK-5.3
3JIEKTPOHHBIMU
) OnbIMoTeKaMu
Nsyuenune
y4eOHOi u
Ny Ny HAay4YHOU OIIK-5.1,
i’ingpﬁggiﬂ axroprbiit 10,51 | 5 JUTEPaTypsbl, YerHblit onpoc OIIK-5.2,
p pabora ¢ OIIK-5.3
JNIEKTPOHHBIMHU
O6ubanorexamMu
Nzyuenue
yueOHOH U
. Hay4YHOH . OIIK-5.1,
1.
5 I_IeHquam,m,m 2 5 JMTEpETYPEL, VYcrHblii onpoc, OIIK-5.2,
KOMITO3UIIMOHHBIH TUIAH pabora ¢ pedepart. OTIK-5.3
JNIEKTPOHHBIMHU
O6ubanorexamMu
NsyueHue
1.6 [TnanupoBanue y4eOHOi u
SKCIEPUMEHTA INIPHU MTOUCKE Hay4YHOU VerHi ompoc OIIK-5.1,
ONTUMAJTbHBIX 2 10 JUTEPATYPHI, Pede an ’ OIIK-5.2,
ycinoBuii.Meron  KpyToro pabora c pat. OIIK-5.3
BOCXOKACHHS JIIEKTPOHHBIMHU
O6ubimorexamu.




Wzyuenne
yueOHOI U
1.7 Meron Kpyroro Hay4yHOU . OIIK-5.1,
BOCXOJK/ICHHSI. > | 129 S VYerHblit onpoc, OINK-5.2
CHUMILTEKCHBIH METOJ ' ’ edepar. oy
IaHUpOBANUS pabora ¢ pedep OIIK-5.3
’ 3JIEKTPOHHBIMHU
O6nbamoTexamMu
1.8 KommnbroTepHbie ;Iq?%f:;;
METOJbl  CTaTUCTHYECKOM .

HAYYHOH OIIK-5.1,
g}?fl‘?g;;;ima PESyIBTATOR 1/0,51 | 15 JUTEPATYPBI, VYcTHsIi onpoc. OIIK-5.2,
Cratuctuueckue (yHKIUU 3ne§ aGOI;IEIMH OTK-5.3
Microsoft Excel PO

O6nbarorexamMu

Wzyuenne
19 CraTucTHyecKue yueOHOM U
MpOLEAYPHI CHUCTEMBI Hay4YHOH . OIIK-5.1,
STATISTICA st 21,5M| 15 |  mareparype, yCTPHe}:;é ";TPOC' OIK-5.2,
00paboTKM  pEe3yJIbTaToB pabora c pat. OIIK-5.3
AKTHBHOTO KCIIEPUMEHTA JNIEKTPOHHBIMHU

Ooubimorexamu
HWroro no pazneny 15/611 | 92,9
Hroro 3a cemectp 15/611 | 92,9 320
Wroro no aucuurninze 15/61 | 92,9 3a4eT ¢ OUEHKON

5 O0pa3oBartejibHbIE TEXHOJIOTHH

HpI/I MMPOBCACHNUHN IPAKTUYCCKUX 3aHSITHHN HCIIOJIB3YIOTCA KaK TPaAWLIUMOHHBIC, TaK U
MOAYJIbHO-KOMIICTCHTHOCTHBIC O6pa3OBaTeJII)HI)Ie TCXHOJIOTHHU, AKTHUBHBIC W HWHTCPAKTUBHBLIC
METO/IbI O0yUEHUSI.

Ha  3aHaTHSX  1e1ecoo0pa3HO  HCIOJIB30BATh  TEXHOJOTHIO  KOJUIGKTHMBHOTO
B3anMooOydenus. [Ipu 3ToM HE0OXOAUMO MOBBIINIATH MTO3HABATENBHYIO AaKTUBHOCTh CTYACHTOB,
OpTaHMU3ys CAaMOCTOSITEIILHYIO Pab0Ty KaK UCCIIEA0BATEIHCKYIO TBOPUECKYIO ICATEIHHOCTh

CrnenyeT HCMONB30BaTh KOMIUIEKC HHHOBAIIMOHHBIX METOJOB AaKTHUBHOTO OOy4YeHUS,
BKJTFOYAIONTUHN B ce0s1:

- CcOo3laHuEe TPOOJIEMHBIX CHUTyalldd C T[IOKa3aTelbHBIM pEIICHHEM MPOoOIeMbI
npernojaaBareneM u 0e3 Hero;

- CaMOCTOSITENIbHYIO TOWCKOBYIO JIEATEIbHOCTh B PEIICHUU MPoOIeM, HampaBlIseMyO
MperoaBaTesem;

- CAaMOCTOSITENIFHOE PeILIeHUE MPOOJIeM CTYACHTaMU MO KOHTPOJIEM MPEro1aBaTesl.

Peanmaum[ MHHOBAIIMUOHHBIX MCTOI0B O6y‘IeHI/I$I BO3MOXHa C HCIIOJb30BAHUEM
CIIETYIOIIUX TPUEMOB:

- pacKpheITHE IIpenoJaBaresieM IIPUYMH K XapakTepa Heynad, BCTPEYAIOIUXCS IpU
pelieHuu npooiem;

- IEMOHCTPALIKS Pa3HbIX OJIXOJ0B K PEHICHUIO KOHKPETHON MPOOIEMBbL;

- QaHAJI3 TIONTYYEHHBIX PE3YIbTATOB U OTHICKAHHUE TPAHUI] UX TPUMEHUMOCTH.

HpI/I MPOBCACHUHN 3aKIOUYUTCIIBHOTO KOHTPOJA HGO6XO}II/IMO BBISIBUTH CTCIICHB
MPaBUILHOCTH, 00beMa, TITyOMHBI 3HAHUN, YMEHUH, HABBIKOB, MTOJIYYEHHBIX MIPH U3YyUSHHUH Kypca
HapAay € BBIABIICHUEM CTCIICHU CAMOCTOATECIIBHOCTH B IPUMEHCHHNHU IMOJTYUYCHHBIX 3HaHUH.



K  uHTepakTUBHBIM  METOJlaM, UCIOJb3YEMbIM MpPU HW3YYEHUU  JUCHUTUIMHBI
«OpraHu3anus 1 MaTeEMaTUYECKOE TUIAHUPOBAHHUE SKCIEPUMEHTA», OTHOCATCS: UCIOJIb30BaHUE
KOMITBIOTEPHBIX CHUMYJISIHMA, pa300p KOHKPETHBIX CUTYallMii B COYETAaHHUH C BHEAYIUTOPHOMN
paboToii ¢ 1enpl0 POPMHUPOBAHUS U Pa3BUTUSA NMPO(PECCHOHAIBHBIX HABBIKOB O0YYarOIMIMXCS.
[lepenaya HEOOXOAMMBIX TEOPETUYECKHX 3HAHUH  MPOUCXOTUT C  HCIOJIB30BAHUEM
MYJIBTUMEAUMHOTO 000PYIOBAHHUS.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe CPeICTBA JIS POBeIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas JIUTEpaTypa:

1. Annep, 1O. I1. Merononorus u npakTuka IUIAaHUPOBAaHUA dKcriepuMeHTa B Poccun :
monorpadus / 0. I1. Amnep, 10. B. I'panoBckuii. — Mocksa : MUCHUC, 2016. — 182 ¢. —
ISBN 978-5-87623-990-7. — Tekct : snektponHbIdi // JlaHb @ 31eKTpOHHO-OMOIIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/93686 (mara obparuenus: 01.09.2020). — Pexum
JOCTYTIA: JUIS aBTOPU3. TIOJIb30BaTENEH.

2. Jlomatun, B. lO. Opranmzamus skcrepuMmenta: CUMIUIEKCHOE IUJIAHUPOBAHHE !
yueOHoe nocobue / B. 10. Jlonarun, B. H. Illymenko. — Mocksa : MUCHUC, 2010. — 46 ¢c. —
ISBN 978-5-87623-404-9. — Texkct : snekrpouusiii // Jlanp : 31€KTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117006 (mata oOpamenus: 01.09.2020). —
Pexum nocrtyma: ais aBTOpHU3. MOJIb30BaTENCH.

0) lonmotHuTeEIBHAS TUTEPaTypa:

1. Jlonmatun, B. lO. Opranusauus skcnepumenTta: [lmaHel BTOporo mnopsaka u
uccieioBanre obnactu ontuMyma | yuebHoe mocobue / B. 10. Jlonarun, B. H. lllymenko. —
Mocksa : MUCHUC, 2011. — 46 c. — ISBN 978-5-87623-403-2. — Tekcr : anektpoHHbiii // Jlanb

AJIeKTPOHHO-OMOmoTeunass cucrema. — URL: https://e.lanbook.com/book/117005 (mata
obpamienns: 01.09.2020). — Pexxum g0ocTyIma: A1 aBTOPHU3. IOJIb30BATEICH.

2. CemenoB, b. A. VHxeHepHBbIi SKCHEPUMEHT B IPOMBILIUIEHHONH TEIJIOTEXHUKE,
TEIJIOPHEPTeTUKE U TEIJIOTEXHOJIOTHIX | yueOHoe mocodue / b. A. CemeHOB. — 2-€ U311., 0. —
Cankr-IlerepOypr : Jlawp, 2013. — 400 c. — ISBN 978-5-8114-1392-8. — TekcT :
SIIEKTPOHHBIH // Jlaub : 3JIEKTPOHHO-OMOINOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/5107 (mara obpamenus: 01.09.2020). — Pexum goctyma: st
aBTOPU3. N10JIb30BATEIECH.

B) MeTonuyeckue ykazaHus:

Hpyxkos B.I'., [llanoBanoB A.H. Hayuno-uccnenoBarensckas pabora: Meroaudeckue
yKazaHuss 1o guciuiuimHe «OCHOBBI TEXHUYECKOTO TBOpuecTBa. (CHOBBI HAy4YHBIX
uccienoanuiny. — Marautoropck: ®I'bOY BITO «MI'TY», 2016 - 37¢.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

HaunmenoBanue o
10 Ne norosopa Cpok nercTBuUs JIUIEH3UU
MS Windows 7
Professional(ms  |/1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)



https://e.lanbook.com/book/93686
https://e.lanbook.com/book/117006
https://e.lanbook.com/book/117005
https://e.lanbook.com/book/5107

MS Office 2007

. Ne 135 ot 17.09.2007 O6eccpouHo
Professional
7Zip CBOOOJIHO PaCIPOCTPAHIEMOE 0CCCPOUHO
STATISTICA B.6 [K-139-08 ot 22.12.2008 OECCPOYHO
FAR Manager CBOOOJIHO PaCIPOCTPAHIEMOE 0ECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchlIKa

DnexkTpoHHas 0aza mepuoanveckux um3manuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HannonanpHas MH(POPMAIMOHHO-aHATUTHYECKAS
cucremMa — Poccuiickuii MHIEKC HAy4yHOTO LIUTUPOBAHUSA
(PUHII)

URL:
https://elibrary.ru/project risc.asp

[Touckosas cucrema Axkanemus Google (Google Scholar)

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

Nudopmanmonnas cucrema - EnuHOe OKHO J0CcTyna K
nHGOPMAIMOHHBIM pecypcam

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

denepanbHOE rocyJapCTBEHHOE OI0JKETHOE YUPEXkKICHUE
«DenepanbHbINA UHCTUTYT IIPOMBIILIIEHHOU
COOCTBEHHOCTH»

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

Poccuiickas ['ocynapctBenHas 6ubnuoreka. Karanoru

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

ogues/

OnekTpoHHble pecypchl Oubmmorexku MI'TY um. I'.U.
Hocosa

http://magtu.ru:8085/marcwebh2/De
fault.asp

@OenepalbHbI 00pa3oBaTeNbHBIA MOPTA — DKOHOMUKA.
Connonorusi. MeHePKMEHT

http://ecsocman.hse.ru/

VYHuBepcurerckas uapopmanuonsas cucrema POCCUSA

https://uisrussia.msu.ru

MexnyHaponHas HayKoOMeTpuUyecKkass pedepaTuBHas H
MOJIHOTEKCTOBast 0a3a JaHHBIX Hay4YHBIX H3nanuit «\Web of
science»

http://webofscience.com

MexnayHaponHas pedepaTuBHass U TOJHOTEKCTOBAs
cripaBoyHast 0a3a TaHHBIX HAYYHBIX H3IaHUH «SCOPUSH

http://scopus.com

MexnayHnapoanas 0a3a MOJTHOTEKCTOBBIX

Springer Journals

KYypHaJIOB

http://link.springer.com/

MexayHapoiHasi KOJUICKIUS HAyYHBIX MPOTOKOJIOB II0
pa3IUYHBIM OTpACIIsIM 3HaHui Springer Protocols

http://www.springerprotocols.com
/

MexnyHaponHas 0a3a HayyHBIX MaTepHaloB B 00JACTH
¢du3MuecKuX HayK U MH>KMHUpHHTa SpringerMaterials

http://materials.springer.com/

MC)K,Z[YHapO,Z[HaSI Oasa CIIPpaBOYHBIX H3,Z[aHHfI II0 BCEM
otpacisim 3HaHui SpringerReference

http://www.springer.com/referenc
es

«HanumonanbHBIN
(HIT

ApxuB Hay4HbIX
ANEKTPOHHO-UH(GOPMAIIMOHHBIN
HOMKOH)

KypHAIIOB
KOHI[OPIITYM»

https://archive.neicon.ru/xmlui/



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://www.springerprotocols.com/
http://www.springer.com/references
http://www.springer.com/references
https://archive.neicon.ru/xmlui/

9 MaTtepua/JIbHO-TEXHHYECKOE o0ecTedeHne TUCIMTILITHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

1. Yuebnas ayauropus Ui IpOBEJCHUS IPAKTUUECKUX 3aHATUH OCHALLCHA:

- TEXHUYECKHMMH CPEICTBAMHU OOYYCHHMS, CIYKALIUMU Ui MPEJCTaBICHUA Y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMM CpEJCTBA XPaHEHMs, NepeAayd U
npeCcTaBiIeHUs yueOHOH nH(pOopMaInu;

- CIIELMAIN3UPOBAHHON MEOEIBIO.

2. YuebOHas ayauTopus AJS TPYNIOBBIX U MHIMBHIYaJIbHBIX KOHCYJIbTAIIUH, TEKYIIETO
KOHTPOJISI ¥ ITPOMEXKYTOYHOM aTTECTALIMU OCHAIIICHA!

- KOMITBIOTEPHOI TexHHKO#1 ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

3. [Tomenenue 1t cCaMOCTOSATENLHON pabOThI OCHAIIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TlomemeHue A XpaHEHMs U NPOQUIAKTUYECKOTO OOCIY)KHBaHUS Yy4eOHOro
000py1I0BaHUS OCHAIIICHO:

- CIIELUAIN3UPOBAHHON MEOEIbIO: CTeNIaKaMy JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHus;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



NNPUJIOKEHHUE 1

6 Y4eOHO-MeTOIMYecKOe o0ecneyeHne CaMOCTOATEIbHON padoThl 00y4arouXcs

Mo nucnummune «OpraHu3anus ¥ MaTeMaTHYECKOE IITAHUPOBAHUE SKCIICPUMEHTA TPETyCMOTPEHA
ayJIMTOPHAs U BHEAYIMTOPHAsI CAMOCTOsITEIbHAs paboTa oOyuaronuxcs. CaMocTosTenbHas paboTa
CTY/ICHTOB TIPEINOJIAraeT BHIMOIHEHHE TIPOTPAMMBI CAMOCTOSTEIILHON paboThl, CAMOCTOSITEIEHOE
H3yUYCHHE TEM U 33JJaHUi 110 TUCIUIUINHE.

AynutopHasi caMocTosATeNIbHas padoTa CTyICHTOB IIPEAronaraeT 00CcyKIeHNe TeM U 3aJaHUH 110 TUIaHy
3aHATHUS Ha IPAKTUUECKUX 3aHATHUAX.

1.1. Tema: KpaTkue cBeeHHUS U3 TEOPUU BEPOSITHOCTU U MATEMaTUUYECKOU CTATUCTUKU
Bonpocs! a5 06cyxaenns:

Koppenannonnsiil ananus. /[ucrepcuoHHbIA aHaIN3. PerpecCHOHHBIN aHAINS.

1.2. Tema: [TonHblii GaKTOPHBINA IKCTIEPUMEHT
Bomnpocel a5 00cy:KI1eHuUs1:
KakoBEI CBOICTBa MOJTHOTO (haKTOPHOTO IKCIIEPUMEHTA?

3aymaua No1: ITo 3kcnepuMeHTAIbHBIM JaHHBIM C HCO0JIb30BaHUEeM MeToauku [1dD naiitu
YPaBHEHHUs1, CBSA3bIBAIOIIHE MEeXaHUYeCKUEe U CllelMaJIbHbIe CBOMCTBA OTJIMBKH M3 JIETMPOBAHHOM
CTAJIM ¢ XMMHYECKHM COCTABOM, TEMIIEPATYPOii U BpeMeHeM TepMHYecKoil 00padoTKu.

1.3. Tema: /[poOHbIil PakTOPHBIN IKCIIEPUMEHT
Bonpocs! A5 06cyxaeHns:

[IpuBeaure npuMeps! pemieHns 3aaa4 (B 00JaCTH METALTYPrHH) ¢ TPUMEHEHHEM APOOHOTO PakTOPHOTO
9KCIIEPUMEHTA.

3azaua N22: Pazpaborarh MaTeMaTHYECKYIO MOJICNb C UCIIOJIb30BAaHHEM TEOPHH APOOHOTO (PaKTOPHOTO
skcriepuMenta tima 2”2 Tlo JKCIepUMeHTATLHBIM JAHHBIM HANWTH ypaBHEHHe, CBS3bIBAIOIIEe
H3HOCOCTOMKOCTH C XUMHUYECKUM cocTaBoM. DakTOpbl 0003HAUEHBI CIEAYIONUM 00pazom: X; —
comepxxanne C %; X, — comepxkanne Si %; X3 — cogepsxanue Mn %; X, — comepxanne Cr %; Xs —
conepxxanne Ni %; Murepsans! BapbupoBanms: X; = 2,5...3,5; X, =0,5...1,0; X3=10,5...13,5; X4 =
7,0...1,5; X5 =5,0...6,5. [lapameTp ontumuzaiuu Y — JaBI€HUE B TOMUJIBHOMN 30HE METOAMYECKON MTEYH,
klla. Marpwuria ruraHupoBaHus MpeCTaBIcHa B TaOIHUIIE 2.

Tabmuna 2



Ne Xo X1 X2 X3 X4= X1 X, X5 =X1X2X3 Y, Y, Y3
OITbITa
1 +1 +1 +1 +1 +1 +1 -2,5 -2,6 -2,1
2 +1 -1 +1 +1 -1 -1 2,2 2,3 2,5
3 +1 +1 -1 +1 -1 -1 51 47 49
4 +1 -1 -1 +1 +1 +1 -1,1 0,5 0,1
5 +1 +1 +1 -1 +1 -1 2,1 2,3 2,4
6 +1 -1 +1 -1 -1 +1 -2,0 -2,4 -2,2
7 +1 +1 -1 -1 -1 +1 0,0 0,8 0,5
8 +1 -1 -1 -1 +1 -1 4,2 51 4,9

Bonpocs! a5 06cyxaenns:

1.4. Tema: LieHTpanbHbIN KOMIIO3UIIMOHHBIH TJIaH

[TpuBeanTe mpuMepsl pewenus 3a1ad (B 00JacTu METAJUTYPIHH) ¢ IPUMEHEHHEM IJIAHOB BTOPOTO

MopsIZIKa.

3anaya N23: C ucrosnp30BaHHEM OPTOTOHAIBHOTO TUIaHA BTOPOTO MOPSIIKA VIS IBYX (haKTOPOB U €
TpeMsI OIIBITAMH B LIEHTPE IUIaHa 110 IKCTEPUMEHTAJLHBIM JAHHBIM HAliTH YpaBHeHHe, O3BOJIAIONIEe

onpeIeTUTh BeJIMYMHY 3epPHA B 3aBUCHMOCTH OT PeKMMA TEPMO0OPAadOTKH CTAJIbHOI 3ar0TOBKH.
dakTOphl 0603HAYCHBI CIIEAYIONIM 00pazom: X; — Temmeparypa Harpesa °C; X, — Bpems T.0., MHH.

WuTepBans! BappupoBanud: X; = 850...900; X, = 60...120. [Tapamerp ontuMuzanuy Y — BeIUYUHA

p3epHa. MaTpuna miaHUpoBaHus NpejcTaBieHa B Tadbnuue 3. [Ipoananu3upoBars nomydyeHHOE

YpaBHCHUEC HA DKCTPEMYM.

Tabmuua 3
N¢ onbiTa X1 X, Y
Anpo wiana -1 -1 0,36
+1 -1 0,51
-1 +1 1,33
+1 +1 1,51
3Be3aHbIE TOUKH o= +1,15 o 0,50
o=-1,15 o 0,31
o o= +1,15 1,59
o o=-1,15 0,45




HenTp r1ana 9 o o 0,30

10 0 0 0,29

11 0} 0} 0,31

2.1. Tema: MeTo KpyTOTrO BOCXOKACHUSA
Bonpoce! A5 00cyxaeHus:

B gem cocTouT CyIIHOCTh MeTo1a KpyTOro BocxoxkaeHus? [[puBennuTe mpumMepsl pemeHus 3a1ad ¢
HCITOJIb30BaHUEM JJAHHOI'O METO/IA.

2.2. Tema: CUMIUIEKCHBIM METO MJIAHUPOBAHUS
Bonpocs! a5 06cyxaenns:

B 4yem cocTouT CyIHOCTh CUMILIEKCHOTO METOa IIaHupoBanua? IIpuBenuTe npuMepsl pelieHus 3a1ad
C MCIOJIb30BAHUEM JAHHOIO METOJIA.

3.1. Tema: Craructuueckue pynxuuu Microsoft Excel
Bomnpocel a5 00cy:KI1eHuUs1:

Hasosute craructiueckue ¢pyukimn Microsoft Excel. Kakosa 06macTs ux nmpuMeHeHus?

3.2. Tema: Cratuctuueckue npouenypsl cuctemMbl STATISTICA s 00paboTKy pe3yabTaToB aKTUBHOTO
skcnepumenta (10 u.)

Bomnpocel a5 00cy:KI1eHuUs1:

Kakwue 3amaun MoxxHO pemaTh ¢ mpumenenueM nporpammel STATISTICA?

Hepequb mem 07151 NOO20MOBKU K Npakmu4eCKum 3aHAMuUsAM.

Tema 1. Beenenue. OO1ue JaHHBIE O MPOBEIEHUH SKCIIEPHMEHTOB.

1. CBeneHust U3 TEOPUH BEPOSTHOCTH M MATEMATHYECKOW CTATHUCTUKHU (TeHepaIbHas COBOKYITHOCTb,
BBIOOpPKA CIyYalHbBIX BEJIMYUH, XapaKTEPUCTUKH BHIOOPKH).

2. [loHatre o BUAAX TUIAHUPOBAHUS MATEMATHIECKOTO B PU3NIECKOTO IKCIIEPUMEHTOB, TPUHITUIIAX
TEOMETPHUYECKOTO U (PU3NIECKOTO TT0I00UST 0OBEKTOB YIIPABIICHUSI.

Tewma 2. CTatucTHYecKre METO/IB B YIIPABICHUH KAYeCTBOM MPOJIyKIIHH.

1. Texymui KOHTPOIb NPOIYKIIHH.

2. IlpuHunel BEIOOpa KOHTPOJIMPYEMBIX IapaMETPOB M X YPOBHS B CTaHJApTax Ha METaJTyprU4ecKyrO
IPOIYKIIHIO.

3. Craructuyeckoe 000CHOBaHNE 0ObeMa BEIOOPKH MPH KOHTPOJIE Y TIOCTABIIMKA U ITOTPEOUTENSI.

4. KoHTpONbHBIE KapTHI.

5. O0mas cxema ynpaBicHHs TEXHOJIOIHUECKUM 00BEKTOM C aIalTHBHBIM OJIOKOM




Tema 3. XapaKkTepuCTHKN BUIOB SKCIICPHUMEHTOB

1. TeopeTwdeckuii MOAXOA, MAaTEMaTHICCKOC CHMYJIHPOBAHHE YCIOBHUU JKCHEPUMEHTA, (PU3HUCCKHA
JKCIICPUMEHT.

2. YcioBus 1ogo0us PU3NIecKoro 00beKTa U MaTepHaibHOW KOTIVH.,

3. Bri6op Hanboiee 3¢ HEeKTHBHOM CXEMBI SKCIICPUMEHTA.

4. CocraBneHne IUIlaHA TPOBEACHHS DSKCIIEPHUMEHTOB pa3HBIX YPOBHEH (OIBITHBIN, JaOOPaTOPHEI,
MOJTYPOMBIIIIJICHHBIHN, TPOMBIIUICHHBINA, U3TOTOBICHUE OMBITHO-IIPOMBIIIUICHHOW MAPTHH ).

Tewma 4. BBereHre B METOANKY TUIAHUPOBAHUS SKCIIEPIMEHTA (00IIIHe TIOHATHS, TPHHIINTIBI).
1. Buzel mapaMeTpoB oNTUMU3AIUH, 0000IIECHHBIN TapaMeTp ONTUMHU3AINH, (YHKITHUS KEITaTSITbHOCTH.
2. Be10op Tumna MaTeMaTHYeCKOM MOJTUHOMHUAIBHON MM HHOM MOJICIH.

Tewma 5. [TonHeiii 1 qpoOHBIN (aKTOPHBIN SKCIIEPUMEHT.

1. IlpaBuiia moCTpoeHHs TIAHOB — APOOHBIX PEIUIHK.

2. Pucku mnpH HCHONB30BAaHMM IUIAHOB C JPOOHBIMH pEIUIMKaMH — BIHSHHE Ha TOYHOCTh
MPOTHO3UPOBAHMS (DYHKIIHUHU OTKJIKA.

3. Tumbl WIAHOB 3KCIEPUMEHTA — JBY- M Tpex (akropusie wiansl Tna N = m” (N — neo6xoaumoe
KOJINYECTBO OMBITOB, M — KOJMYECTBO YPOBHEH BapbUPOBaHMA CIy4alHBIX (JaKTOPOB, N — KOJIHMYECTBO
(hakTOpOB).

Tema 6. XapakTepUCTHKH TNIAHUPYEMOTO SKCIIEPUMEHTA

1. Koaddpunuent koakopaanuu (KO3QQPHUIMEHT COTIachs) MpU SKCIEPTHON OIEHKE BIUSHHUA (PaKTOPOB
Ha (pYHKIHIO OTKIIMKA (TTapaMeTp ONTUMH3ALIUH).

2. OcHOBHBIE CBOMCTBa MAaTpHIBI MaTeMaTHYECKH IUIAHUPYEMOTO 3KCIEpUMEHTa (OpTOrOHAJIBHOCTS,
POTOTAa0EIBHOCTD, CHMMETPHYHOCTH, HOPMUPOBKA KCIIEPUMEHTAIBHON MaTPHIIBI).

Tema 7. TexHUKa INIAHUPYEMOTO IKCIIEPUMEHTA

1. Meromuka pacuera KOd((UIMEHTOB 3MIIUPUYECKOTO YpPaBHEHHS IO JAHHBIM MPOBEIECHHOTO
IUTAHUPYEMOTO KCIIEPUMEHTA.

2. CBs13b adekTa pakTopa ¢ KOdPPUIMEHTAMH YPABHEHUSI.

3. Kputepuu onTUMaabHOCTH IJIAHOB SKCIIEPUMEHTA.

Tema 8. [Touck onTUMAaNbHBIX pELICHUI

1. Beenenue B perieHne 1no nNoucKy ONTUMAaJIbHOTO SKCTPEMAILHOTO 3HAUEHUS MapaMeTpa ONTUMHU3AINH
B o0ylacTH ompeneneHus GYHKIUH ABYX U MHOTO()AaKTOPHBIX ypaBHEHUH (METOI KPYTOTrO BOCXOXKICHUS
Bokca-Yuncona u np.)

Memoouueckue pekomenoayuu Kk npaKmudecKum 3aHamusIm
CemuHap - BHJ TPYIIOBBIX 3aHATHH 10 KakoOW-TMOO HAy4HOU, y4eOHOM u Ipyroi
npobJeMaTHKe, aKTHBHOE 00CYXIeHUE YUaCTHUKAMH 3apaHee TOATOTOBICHHBIX COOOIEHHH, IOKIIA/I0B H
1. C TeMaTHKOW CEeMHHApPOB CTYACHTHI 3HAKOMSTCS 3apaHee. AITOPUTM TMOATOTOBKH K CEMHHApPY
CIIEAYIOMIMK: BBIOpaB TEMY, CTYIEHT COCTaBIAET CBOHM IJaH-TpaQuK MOATOTOBKM K cemuHapy. s
NpruoOpeTeHHsl IMUPOKOT0 BHUICHUS NMPOOJEMBI CTYACHT CTapaeTcs OCMBICIUTH €e B o0ueM o0beMe;
MMO3HAKOMHTHCSI ¢ TEMOW 1O 0a30BOMY Y4eOHOMY IMOCOOWIO WUIM APYTOH OCHOBHON pPEKOMEHIyeMOM
JUTEPAType; BHIIBUTH OCHOBHBIE HJIEH, PACKPBIBAIOIINE AaHHYIO IPOOJIEMY; CBEPHTh UX ONPEAEICHUS CO
CIPaBOYHHUKAMU, SHIMKJIONEANEH; TOATOTOBUTH IUIaH-KOHCIEKT PACKPBITHS JAHHOW NPOOJIEMBI; BBISIBUTD
HESICHbIE BONPOCHI M TIOA00paTh JIOMOIHUTENBHYIO JIUTEPATyPy JUI MX OCBEIICHHS, COCTABUThH TE3HCHI
BBICTYIUICHHUS HA OTAEIBHBIX JINCTAX JJIS ITOCIEAYIONIEr0 BHECEHHS JONOTHEHUN U TIOATOTOBUTE JOKJIA]
win  pedepar ansd COOOLICHHA HA CEMUHape; MNPOAaHATU3UPOBATh COOpaHHBIM MaTepuan s
JIOTIOTHATENBHON WH(pOpMAIMK MO TeMaM CEMWHapa; TOTOBACh K BBICTYIJICHHIO Ha CEMHHApe, 0
BO3MOKHOCTH TPOKOHCYJIBTUPOBATHCS C MPEToaBaTeieM; OTHOCUTBCA K COOpaHHOMY MaTepHaiy, Kak K
WCTOYHHUKY OYyAyIIMX UCCIIEIOBAHUH.
[IpakTuueckue 3aHATHS PACILIUPSIOT U 3aKPEIUISIOT 3HaHUs, 3aJI0)KEHHBIE B TEOpUH mpeamera. Ha
HHUX BBIHOCSITCSI BOIIPOCHI, 0COOEHHO HEOOXOUMBIE ISl IPAKTUKU, UM NPOOJEMHBIE BOIIPOCHI, KOTOPbIE
BO3MOJKHO PEIINTH TOJBKO B Ipolecce coTpyaundectsa. Cpean o0s3aTenbHBIX TPeOOBaHUH K CEMUHAPY
- IpeIBApUTEIBLHOE O3HAKOMIIEHHE C TEMOM, BOIIPOCAMH U JIMTEPATYpPOil 110 TaHHOU TEME.
CoBpeMeHHasl IPaKTUKa NpeaaracT MUPOKUM Kpyr THUIIOB CEMHHAPCKUX 3aHATUH. Cpenu HUX
0co00e MecTO 3aHMMAaeT CeMHHAp-AUCKYyCCus, Ille B AMAJI0re XOpoLIo ycBauBaeTcs HoBas MH(popMauus,



BUIHBI YOXKIEHUS CTYIEHTa; OOCYXKIArOTCS MPOTHBOpEYHs (SIBHBIE M CKPBITHIE) W HEIOCTATKH; IS
oOcyxaeHust OepyTcsa KOHKPETHBIE aKTyaJbHBIE BOIIPOCHL, C KOTOPBIMHU CTYACHTHI IPEIBAPUTEITHHO
03HaKOMJIEHBI. Takke B CeMUHAp BKIIOYAIOTCS! BOMPOCHI I MHTEIJIEKTYalbHON pa3sMUHKK (MHOTIA 3TO
JUCKYCCHOHHAsi CTaThsl, IO KOTOPOM CTaBsTCA MPOOJIEMHBIE BOMPOCHI); IHCKYCCHS MOXET
pa3BepTHIBATHCS 3209HO KaK KPyroBoil ceMuHap. Jlanee mOaBOMATCS UTOTH TUCKYCCHH, 3aCITyIINBAIOTCS
W 3alUIIAIOTCS TPOEKTHhIe 3amaHud. llocie 3Toro mpoxomuT "MO3roBoi MmMTypM" TO HEPEUIeHHBIM
npobjeMaM JAUCKYCCUH, a TAaKXKE BBISBISIOTCS MPUKIAJHBIE aclleKThl, KOTOPhIE MOYKHO PEKOMEHIOBATh
JUTST BKITIOYEHHWS B KypCOBbIE M IWIUIOMHBIE PaOOTHl Wim B ampobammio Ha mpaktuke. Ha ceccun
MIPeToaBaTenb 0000IaeT pe3yabTaThl MPOIETAHHON CTYIEHTOM PaOOTHI.

CeMHHAPBI-TUCKYCCHH TIPOBOMSATCSI C LENBIO BBISBICHUS MHEHHS CTYICHTOB IO aKTyalbHBIM
BOMPOCaM M3y4aeMOro MpeaMeTa.

CeMuHap-uccieloBaHHEe TpEAIoaraeT MpeABapUTENbHYI0 paboTy - HamucaHme pedeparta,
JOKJIaza MO WTOraM OMNBITHOW pPa0OTHL. YuacThe B HEM - 3TO, MPEXKAE BCEro, OUalior CTyIeHTa C
npernojaBareneM. Pe3ynbrarsl 00CyKAal0TCSl Ha CEMHUHApEe C HATrJISAHBIM MOKAa30M HCCIIEA0BATEIbCKOTO
MarepHuana (CXeMbl, TaOIUIIBI, TPAPUKH, TUATHOCTHICCKHE METOANKH). YaCTHIHO MaTepHal MOKET OBITH
BkimoueH B BKP. Ilpu moarotoBke K CEeMUHApY-UCCIEIOBAHUIO CTYAEHT H3Y4aeT pe3yJbTaThl
TEOPETUYECKUX HCCIIEeOBAaHUH, COCTaBIsIeT OWONMorpaduio Mo TeMe, YYUTCS MucaTh 0030phl 110
TEXHHYECKOH 3a/1aue-Tipodieme.

[IpoGieMHBII ceMUHap TOTOBHUTCS MPETOAaBaTeleM OCTaTOYHO OCHOBATENBHO: MOJOUPAIOTCS
npoOJeMHBIE W KOHTPOJILHO-TIPOBEPOYHBIC BOIMPOCHL. Takol ceMHUHAap BO3MOXCEH TOJNBKO TMOCTe
NPOXOKACHUSI TeMbl. K HeMy CTYZEHTBl TOTOBSITCA 1O JUTEPATypHBIM HCTOYHHKaM: MOHOrpadwu,
CIIPaBOYHHKH, CIOBapH, )KypHaibl. K mpobleMHOMYy ceMrUHapy MpOCMAaTPHBAETCS JIUTEPATypa B PaMKax
pa3IMYHBIX HCCIIEAOBATENbCKUX KON (Hampumep "TpaaulMOHHBIE M HETPAJWIMOHHBIE MOAXOIbI K
pooiieme").

HaubGonpmryro 3¢ QeKTHBHOCTh MPUHOCAT CEMHHAPHI, NMPOBOAWMEIE B (OpME KOJUIEKTUBHON
MO3HABATENFHON JAESITeTLHOCTH, HMEIOIIEH OTpe/IeTIeHHbIe 0COOEHHOCTH, & IMEHHO!

- pa3jencHUe CTYICHTOB Ha TPYIIILI MO0 WX KEJIaHUIO (C 00s3aTEIbHBIM Y4acTHEM CTYJICHTa C
YCTOHYMBBIM UHTEPECOM K IAaHHOMY TPEAMETY);

- IOCTaHOBKA OOIIMX IIeTIeil U 3a7a4 [T TPYIIIIHI,

- paboTa B MOC/IeJ0BaTEIFHOCTH - HHIMBHyalbHAas, TapHasi (Jalle BCero MepeKkpecTHbIN Opoc),
paboTa B rpyrrne, KOJIJICKTUBHAS,

- 00s13aTeNFHOE TIPEIBAPUTEIHHOE OTPaHUICHUE 110 BPEMEHHN KaXKIOTO JTara 3aHsTHIA;

- OKCIIEPTHBIN aHAIH3 C pacuyeToOM KO3 PUIMEHTa KOHKOP/IAIINH;

- OIleHKa pa0OTHI TPYIIEI IPETOaBaTENIEM;

- MPOBEJIEHNE CAMOOIIEHKH.

Ipumepnoiii nepeuenb mem pechepamos 6 suoe unousudyarbHblx oomawnux 3aoay (M13)

1. OcHOBHBIE MOHATHS U3 TEOPUH BEPOSATHOCTH M MaTEMaTHUECKON CTAaTUCTUKY (TeHepanbHas
COBOKYITHOCTB, BEIOOpKA CITy4allHbIX BETMYHH, XapaKTEPUCTHKH BHIOOPKH).

2. [ToHsTHE 0 BUIaX IUIAHUPOBAHUS MATEMATUIECKOTO ¥ (PU3NIECKOTO IKCTICPUMEHTOB,
NPUHIMIIAX TEOMETPUIECKOr0 U PU3MYECKOT0 MOA00HU OOBEKTOB YIIPaBICHUS.

3. Texyuuii KOHTPOJIb MPOAYKIIHU.

4. TlpuHUMIBI BBIOOpPa KOHTPOJMPYEMBIX TIApaMeTPOB W HMX YPOBHS B CTaHJapTax Ha
METAJUTypPTUYECKYIO TPOAYKIHIO.

5. Cratuctuyeckoe 000CHOBaHME 00bEeMa BEIOOPKH MPHU KOHTPOJIE Y TIOCTABLIMKA U MTOTPEOUTENS.

6. KoHTponpHBIE KapThI.

7. O6mIas cxema yIpaBJICHAS TEXHOJIOTUYECKAM 0OBEKTOM C aIallTHBHBIM OJIOKOM

8. Teopermueckuil mNOAX0J, MareMaTHYeCKOe CHMYJIUPOBAHHWE YCIOBHUH OSKCIEPUMEHTA,
(bU3NYECKUIT SKCTIEPUMEHT.

9. Ycnosus mogobusi pu3nIeckoro o0beKTa U MaTepUaIbHON KOIIHH.

10. Beibop Hanbonee 3¢h(hpeKTUBHOI CXeMbI SKCIIEPUMEHTA.

11. CocraBnenue IUlaHa TPOBEICHUS OKCIEPHUMEHTOB PAa3HbIX yPOBHEH  (ONBITHBIH,
Ja0OpaTOPHEIN, MONYIPOMBIIIICHHBIH, IPOMBINUICHHBIH, W3TOTOBJIEHHUE OIBITHO-TIPOMBIIIICHHOMN
TapTHH).

12. Bugsl mapaMeTpoB ONTUMH3AaLWH, OOOOIICHHBIN MapaMeTp ONTUMHU3AUWH, (QYHKIHS
KEJaTeIbHOCTH.

13. Be10bop THma MaTeMaTHYeCKOi MOJTHHOMHAIBHON YT WHON MOJICTTH.



14. ITpaBwmina MoCTpOEHUS TUTAHOB — IPOOHBIX PEIUIHK.

15. Pucku mpu WCHONB30BAaHWH IUIAHOB C APOOHBIMH pEIUIMKAMH — BIHSHHE HA TOYHOCTH
MPOTHO3UPOBaHUS ()YHKIIMU OTKIIHKA,

16. Tunbel IIaHOB JKCHEpPUMEHTa — ABY- U Tpex (akrtopuble miansl tima N = m" (N —
HEO0XOMMOE KOITMYECTBO OMBITOB, M — KOJIMYECTBO YPOBHEHW BapbUPOBAHUS CITydaitHBIX (pakTOpoB, N —
KOJTMIECTBO (DAKTOPOB).

17. Koaddunment xonkopaanuu (ko3 UIMEHT coTiacus) MPH SKCIEPTHON OICHKE BIIHMSHHS
(haxTOpoB HA (HYYHKIMIO OTKIIMKA (ITapaMeTp ONTHMH3AIINHN ).

18. OcHoOBHBIE CBOWCTBA MATpPHUIBI MAaTEMaTH4YEeCKH IUIAHUPYEMOTO  DKCIIEpUMEHTa
(OpTOrOHANBHOCTH, POTOTA0CIHLHOCTh, CAMMETPHYHOCTH, HOPMHUPOBKA SKCIICPUMEHTAIBHON MATPUIIBI).

19. Meronuka pacuera KO3(pGUIIMSHTOB 3MIIUPUICCKOTO YPABHEHUS MO JAHHBIM MPOBEICHHOTO
TUTAHAPYEMOTO SKCIIEPHMEHTA.

20. Ces13b 3¢ pekra hakropa ¢ kodhGUIMEeHTaMU ypaBHEHHUSL.

21. Kputepuu onTUManbHOCTH IJIAHOB DKCIIEPUMEHTA.

22. BBemeHue B pelIeHWE IO TMOWCKY ONTHMAaIbHOTO AKCTPEMATIbHOTO 3HAYCHHS IapaMmerpa
ONTHMU3AINU B OOJIACTH ompeseNeHus PYHKINU ABYX W MHOTO(AKTOPHBIX YpaBHEHHUU (METOM KPYTOTO
BOCXOXeHUsS bokca-Yuicona u ap.)



ITPHJIOKEHHUE 2

7 OIIeHO‘lHLIe cpeacrea AJid MpoBEeACHUSA l'lpOMC)KyTO‘IHOfI aTrecranmum

HpOMe)KYTO‘IHaSI arrecranusd HUMCCT MHCJIbIO OHNpPCACIUTb CTCIICHb HOCTHIKCHHA
3aIlJIaHUPOBAHHBIX PE3YJILTATOB 06yquI/1;1 o AUCHUIIIIMHE ((OpFaHI/I3aI_[I/I$I N MaTéMaTu4dCcCKOC

IJIAHUPOBAHUEC DKCIICPUMCHTA» U IIPOBOAUTCA B (bopMe 3a4€Ta C OHeHKOfI.

a) Ilnannpyembie pe3y1bTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBEAeHHU
NPOMEKYTOYHOM aTTecTAlMHU:

CTpyKTypHBII

3JIEMEHT [Inanupyembie pe3ynbTaThl 00yUeHUS OrneHOYHBIE CpPEICTBA

KOMIICTCHII N

OIIK-5 Cnioco6eH olieHUBATh pe3yIbTaThl HAYYHO-TEXHUYECKHUX Pa3padO0TOK, HAYUHBIX
UCCIIEIOBaHUI 1 000CHOBBIBaTh COOCTBEHHBIN BHIOOD, CUCTEMATU3UPYS U 0000111ast JOCTHKEHUS
B OTPAC/Id METAJLTYPTrUH U CMEKHBIX 001acTAX

OIIK-5.1 [IpoBoguT HayyHble UCCIEIOBAHUS IS
noxydeHus: 0a3bl JAaHHBIX O CBOMCTBax
METAJUIOM3CINI [HPOKOTO Ha3HAYCHHS C
nocienyromein o0pabOTKOM, aHaIM30M U

I/IHTepHpeTaHHeﬁ MOJIYYCHHBIX PE3YyJIbTATOB

Teopemuueckue 60npocwi:

1) Yro Takoe aKTUBHBII U
MacCCUBHBIN SKCIIepuMeEHT? B
YeM OTIMYUE MPOMBIIUIEHHOTO
HKCIEPUMEHTA OT
nabopatopuoro? [IpuBenure
MPUMEPHI.

2) Yro Ttakoe pakTopbl
skcniepumenTta? Kakue
TpeOOBaHUS K HUM
MPEIbABISIOTCSA?

3) Uto Ttakoe napameTp
onNTUMH3aIun’?

4) Kakue BUIbI MJIAHOB
HKCIEPUMEHTA CYIIECTBYIOT?
KaxoBsl ux cBoiictBa? KakoBa
001aCcTh MPUMEHEHUS ITUX
IIJIAHOB?

5) B uem cymHocTh
KOPPEeJIAIMOHHOIO aHAIN3Aa?
6) B uem CymHOCTh
JIUCIIEPCUOHHOIO aHAIN3A?
7) B 4em cymnHoCTh
pErpecCuHOHHOI0 aHAIN3a?
8) Uto Takoe 00bsACHEHHAA
JIOJISL INCTIEPCUM ?

9) UTo Takoe ocTaTouHast
JIUCIIepCUs?

OIIK-5.2 OnenuBaet pe3yabTaThl Hay4HO-

TEXHUYECKUX pa3paboTOK MO COBOKYIHOCTH
METOJIOJIOTUYECKUX TPU3HAKOB NJIsi BHIOOpA
ONTUMAJIbHBIX pelneHui 1o

Ilpakmuueckue 3a0anus:
Pertenne 3amaa Nel-Ne3




CTpyKTypHBII

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeaCcTBa
KOMIIETEHIH
COBEpLIEHCTBOBAHUIO CYLIECTBYIOIUX
TEXHOJIOTUYECKUX IIPOLIECCOB B
METITyPrUuecKOil OTpacil U CMEKHBIX
obnacTsx
OIIK-5.3 Cuctematusupyer u o00o0maer omnbIT IS | Teopemuueckue 60NpoChL:

000CHOBaHUS BbIOOpa ontumansHoro | 1) Kakosa nocnenoBarenbHOCTb
pemeHust Ipu pa3padoTKe MHHOBAIMOHHBIX [ 00pabOTKH pe3yIbTaToB
TEXHOJIOTUYECKUX IPOLIECCOB B 00JAaCTH | SKCIIEPUMEHTA C

METAJUTYPTHH U METAJI000pabOTKH HCII0JIb30BAaHNUEM ypaBHEHUN
MaTeMaTHYeCKOM CTaTUCTUKU.
2) Kakue cratuctudeckue
byuku Microsoft Excel
IPUMEHSIIOTCS IPU PELIEHUH
3ajlay MJIAaHUPOBAHUSA
skcniepumenTa? [lpusenure
IPUMEPBI.

3) Kakue 3a1aun MOXKHO pelaTh
C IPUMEHEHHUEM ITPOrPaMMBbl
STATISTICA?

4) B ueM cymHOCTb METOIa
HAaWMEHBIINX KBaJAPaTOB?

5) Uto Takoe anmpoKcuMarus?
6) Uto takoe k03P puireHT
KOppensauuu?

7) Uto Takoe ko3P PUIHeHT
JleTepMUuHauuu?

6) HOpﬂ)IOK MpOBECACHUA HpOMe)KyTO‘lHOﬁ aTTeCTalluM, IMOKA3aTE/JIn U KPUTEPUHN
OICHUBAHUA:

[IpomexxyTrounast arrectauus 100 JucHUIUIMHE «OpraHuzanuss U MaTeMaTHYeCKOe
MJIAHUPOBAHUE HKCIIEPUMEHTa» BKIIIOYACT TEOPETUUYECKHE BOIPOCHI, MO3BOJISIONINE OIEHUTH
YPOBEHL YCBOCHUSA O6y‘-IaIOH_II/IMI/IC$I 3HaHI/H71, " NPAKTUYCCKHUE 3alaHUs, BBIABIIAIOIINEC CTCIICHD
c(hopMUPOBAHHOCTH YMEHU W BIIAJCHUHN, TPOBOIUTCS B (hOpME 3a4eTa C OIEHKOM.

3adeT ¢ OIEHKOM 0 TaHHOMW JUCITUIUTMHE MPOBOAUTCS B YCTHOU (hopme.

Ilokazamenu u Kpumepuu ouenueanusn sauema c OMeHKOIZ.'

— Ha OIEHKY «OTJHYHO» (5 OamnoB) — OOydaroumuiicss JEMOHCTPHPYET BBICOKUN YPOBEHB
Cc(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMATHYEeCKOe WU INIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMOJHAET NPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYeT
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIIEHHOM CI0XKHOCTH.




— Ha OUCHKY «xopomo» (4 Oamna) — OOyYalONIMHCS JEMOHCTPHPYET CPEIHHA YPOBEHB
Cc(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOCHBI, HO JOIYCKaIOTCS
HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyIHEHUS I[P AHAIUTUYECKUX OIEpalMsX,
HepeHoce 3HaHUH U YMEHUH Ha HOBBIE, HECTaHAPTHbBIE CUTYaALUH.

— Ha OIICHKY «YJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
yYpOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHLIUH: B X0JI€ KOHTPOJIbHBIX MEPONPUATHH JOMYCKaIOTCS
OLIMOKH, MPOSBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHWN, YMEHHH, HABBIKOB, OOyYaromIuucs
UCTIBITHIBAET 3HAUYUTENIbHBIE 3aTPYJHEHUS NPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSAMHU IPU UX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HeYJAOBJIETBOPUTEJIBHO» (2 6ajuia) — o0ydarouuiica JeMOHCTPUPYET 3HaHUS He
Ooonee 20% TEOpPETHUYECKOTO MaTrepualia, JOMYCKAeT CYIICCTBCHHBIE OINMOKHA, HE MOMXKET
II0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MIPOCTHIX 3a/1ay.

— Ha OIICHKY «HEYIO0BJIeTBOPUTEeIbHO» (1 Oamn) — oOydaromuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BENCHMS U OO0bACHEHMs UHPOpPMALMM, HE MOXET I0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELLIEHUS MPOCTHIX 3a/1a4.



