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JIner akryaauszanuu padoueil nporpaMmbl
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHust JIucHUIUIMHBL «OpraHuzanuss ¥ MaTeMaTHYecKoe IUJIaHUPOBaHHE
AKCIIEPUMEHTay» SBIISIOTCS: (OPMUPOBAHUE Y CTYJACHTOB HABBIKOB OpPraHU3aIllMd ¥ MaTeMaTHYECKOTO
IUTAHUPOBAHUS OKCIIEPUMEHTANBHBIX HMCCIEAOBAHUN; OBJIAJEHUE METOJAUKOW CTaTHCTUYECKOM
00paboTKK pe3yabTaTOB AKTHBHOTO JKCIICPUMEHTA; OBIAJCHHE METOJaMU ONTHMH3AIMH OOBEKTOB
9KCIIEPUMEHTANIbHBIX UCCIIEI0BAaHUM.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmMbl

Jucrumarna Opranu3anus ¥ MaTeMaTHYeCKOe IJIaHUPOBAHUE SKCIIEPUMEHTA BXOIHUT B 4acCTh
y4eOHOro ImiaHa (GOpPMHUPYEMYIO YYaCTHHKAaMM OOpa30BaTENIbHBIX OTHOLIEHUIl 00pa3oBaTeIbHON
HPOTPaMMBI.

Jlnst u3y4eHus: TUCUMIUTMHBI HeoOXOAUMBI 3HaHUS (YMEHHUS, BIaJeHHs), CPOPMUPOBAaHHBIC B
pe3yJbTaTe N3y4eHUs JUCIUIUIHH/ IPaKTUK:

WudopmanroHHbIe TEXHOJIOTHH B METAJUTYPTUN

3HaHus (YMEHHMsS, BIAACHUS), TOIYyYCHHBIE NPU W3YYEHUH JAHHOW IUCHUIUIMHBI OYyayT
H€06XOILI/IMI)I AJI U3YUCHUA III/ICIII/IHJ'H/IH/HpaKTI/IKI

VY4eOHas - HayuHO-HCCeA0BaTeIbCKas padboTa

Opranu3anys Hay4HO-IIPAKTHUECKUX UCCIIeIOBAHUIMA

3KCH€pI/IMeHTaJII)HI)Ie HAay4YHO-TCXHHUYCCKUC UCCIICIOBAHUA

[TpousBoacTBeHHAS - HAYYHO-HCCIIEA0BATENbCKas padoTa

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocCBOE€HMS JIUCUMIUIMHBL (Moxynsi) «OpraHuzanus M MaTeMaTH4YeCcKoe
IUTAHUPOBAHME FKCIIEPUMEHTa» 00yUaroIUNCs JODKEH 001a1aTh CIISAYIOIIMMU KOMIIETeHIUAMMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETCHITUN

[TIK-2 CnocobeHn pa3paboTaTh TEXHUYECKHE 3aJaHMs 10 BHEAPEHHIO HOBOM TEXHUKH, CIUIAaBOB H
TEXHOJIOTHH JINTEHHOTO IPON3BOJICTBA

IIK-2.1 OcyliecTBIATh BHEAPEHUE HOBOM TEXHHKH, CIUIAaBOB M TEXHOJIOTHI
JIUTESHHOr0 IPOMN3BOACTBA

4. CTpyKTypa, 00b€M U coJiep:kaHue TUCHUILIMHBI (MOTYJIsf)
OO01mast TpyTI0eMKOCTh JTUCIHATLINHBI COCTABISIET 3 3a4eTHRIX enuHuI] 108 akas. yacoB, B TOM YHCIIe:
— KoHTakTHas pabora — 30,1 akas. yacos:
— aynuropHas — 30 akaJ. 4acos;
— HeayautopHas — 0,1 akaj. gyacoB
— caMoCTOsTeIbHAs paboTa — 77,9 akaJ1. 4acos;

d)opMa aTTeCTallMU - 3a4€T C OLICHKOM




AynutopHas g =
o KOHTaKTHas paboTa E = dopma TeKyIero
=
= 5) Bnu KOHTPOJIS
Pasyien/ Tema 3 (B axaz. uacax) S A N P Kox
2 3 © | camocTOosATEIbHOMI YCIIEBaeMOCTH U
JACIATIIAHEL 3 [~ . | xommerenun
S paboThI IIPOMEKYTOYHOH
© 126 mpakr. | € 8
Tlex. ‘ PaKT. = © aTTecTaluu
3aH. 3aH. 0 &
1.
Uzyuenue yueOHOU
1.1 OcHOBHBIE TNPHHIUIIBI U Hay9HOH
OpTraHHU3aIIH aKTUBHOTO JTUTEpaTypPHI, VYcTHBIH ompoc,
4/11 10 TIK-2.1
SKCIepUMEeHTa. Buapl miaHoB pabora ¢ pedepar.
JKCIEPUMEHTA M UX CBOWCTBA AJIEKTPOHHBIMHU
OMOIMOTEKAMK
Uzyuenue yueOHOU
1 HAyYHOH
1.2 Kparkue cBeneHus U3 uTe }; o T
TEOpUH BEPOSATHOCTU u 4/11 5 DATYPHL, IK-2.1
N pabora ¢ ompoc,pedepar.
MaTeMaTHYECKOH CTaATUCTHKH
AJIEKTPOHHBIMHU
OO IHOTEKAMU
Nzyuenne yaebHOM
U HAy49HOH
1.3 Tlomusrit AKTOPHBIH JINTEPATYPHI N
¢ p 20051 5 DATYPHL, VYerHblii onpoc. IK-2.1
9KCIIEPUMEHT pabora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMH
Nzyuenne yaebHOM
U Hay4HOH
1.4 OOHBII AKTOPHBIH JINTEPATYyPEI .
b ¢ p 4/1,51 5 DATYPEL, YCTHBIN onpoc TIK-2.1
HKCIIEPUMEHT pabora ¢
AJIEKTPOHHBIMHU
OMOIMOTECKAMM
2
W3zydenue yueOHOU
Y Hay4HOU
15 CHTPAJIbHEIN JINTEPATYPBI VcTHBIN ornpoc
Uetrrp 45| s DATYPHL, poc, IK-2.1
KOMITO3MIIMOHHEIH TIIIaH pabora ¢ pedepar.
AJIEKTPOHHBIMHU
OMOIMOTEKAMH
Hsyuenne yueOHOM
1.6 [MnanupoBanue v yiet
U Hay4yHOH
JKCHICPHMEHTA — TIpH TOHCKe JIUTEPATYpPBI VYerHbli onpoc
OINTUMAJILHBIX 421 5 PaTypeL, poc. TIK-2.1
N pabora ¢ Pedepar.
ycnoBuil. MeTo KpYyTOTO
3JIEKTPOHHBIMHU
BOCXOK/ICHUS
OMOIMOTEKAMM.
Uzyuenne yueGHOU
¥ HAy4YHOMH
L Meron Kpyroro JUTE }E/iT bl YcrHBI ompoc
BoCcXOKJeHHS. CHMIIJIEKCHBIN 421 | 12,9 DaType, poc, TIK-2.1
pabota c pedepart.
METO/ IUTaHUPOBAHUSL.
3JIEKTPOHHBIMHU
OHOIMOTEKAMH
N3yuenne yueOHOI
1.8 KommbloTepHBIE METOIBI v yael
o U Hay4HOUH
CTaTUCTUYeCKOW  00paboTKh [
pe3yNbTaTOB  JKCIEPUMEHTA. 2/11 15 agOT:IZ ? VeIl onpoc. TK-2.1
CraTucTHueckue byHKIMN P
AJIEKTPOHHBIMHU

Microsoft Excel

OubIMoTEKAMU




1.9 Craructuueckne Hgyt;eﬁg;};e;mn
IpOCAypL! CHCTEMET JUTEPATYPBHI, VYerHslii onpoc.
STATISTICA mns o6pabotku 2/1,51 | 15 MK-2.1
pabota c Pedepar.
Pe3yJIbTaToB AKTHBHOTO
3JIEKTPOHHBIMHU
JKcrepuvenTa O6nbaroTexamMu
Hroro no pasaeny 30/121 | 77,9
Hroro 3a cemecTp 30/121 | 77,9 320
Wroro no aucuuiuvze 30/12U1 | 77,9 3a4eT C OLICHKOM

5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipy mnpoBeneHUM MPAKTUYECKUX 3aHATHA HCHONB3YIOTCS Kak TpaJULMOHHBIE, TaK U
MOJIYJIbHO-KOMIIETEHTHOCTHBIE 00pa30BaTeIbHBIC TEXHOJIOTHUH, AKTUBHBIC M HHTEPAKTUBHBIC METOIBI
oOyueHusl.

Ha 3anarusx nemnecooOpa3sHO HCIONB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO B3aHMMOOOYYECHHS.
I[Ipy »sSToM HEOOXOIMMO TMOBBINIATH TMO3HABATEIBHYIO AKTHUBHOCTH CTYJICHTOB, OpTraHHU3YS
CaMOCTOSITENTbHYIO pa00Ty KaK UCCIIEA0BATENLCKYIO TBOPUYECKYIO eI TEIbHOCTD

CnengyeT WHCMIONBb30BaTh KOMIUIEKC WHHOBAIIMOHHBIX METOJOB AaKTUBHOTO OOYyYeHWs,
BKJTIOYAOIIUH B ceO0sl:

- CO3[IaHUE TPOOIEMHBIX CUTYaAIlMi C TTOKa3aTENIbHBIM PELIEHUEM MPOOIeMbl MPEnojaBaTesieM
u 0€e3 HEro;

- CaMOCTOSITENIbHYI0 TIOMCKOBYIO JESTENbHOCTh B pEIICHUU MpoOJIeM, HaMpaBlIIeMYIO
IIpenojaBaTesnem;

- CAMOCTOSITETIbHOE pelIeHIe MPOOIIeM CTYyIEHTaMU MO KOHTPOJIEM MPENo1aBaTeNs.

Peanu3zanyss ”THHOBAIIMOHHBIX METOJIOB OOy4YEHUSI BO3MOYKHA C UCIIOJIB30BAHUEM CIICAYIOMINX
MIPUEMOB:

- pacKpBITHE TIpEroAaBaTelieM MPUYUH U XapakTepa Heynad, BCTPEYAOIIUXCS IPH PEIICHUN
npobiem;

- IGMOHCTPAIIUS Pa3HBIX TOIX00B K PEIICHHIO KOHKPETHON MPOOIIEMBI;

- aHAITU3 TTOYYEHHBIX PE3yIBTATOB U OTHICKAHKE TPAHUII X IPUMEHUMOCTH.

[Tpu mpoBeIeHNH 3aKIIFIOYUTEIILHOTO KOHTPOJIST HEOOXOMMO BBISIBUTEH CTEIICHb MTPABIIIBHOCTH,
o0bemMa, TIyOMHBI 3HAaHWW, yMEHWH, HABBIKOB, MOJIYYEHHBIX MpPH H3YYCHHH Kypca Hapsay ¢
BBISIBJICHHEM CTEIICHH CAMOCTOSTEIIbHOCTH B TPUMECHEHHH TTOTYICHHBIX 3HAHUH.

K uHTEepakTUBHBIM METOJaM, UCTIOIB3YEMBIM MPU U3YyYCHHH AUCHUIIIUHBI «OpraHuzaius u
MaTEeMaTHYECKOe TUIAHUPOBAHUE OKCIIEPHMEHTa», OTHOCATCS: WCIOJIb30BaHUE KOMIIBIOTEPHBIX
CUMYJISIIUHM, pa300p KOHKPETHBIX CHUTYallMii B COYETAaHWU C BHEAYAUTOPHOH paboTOi C Ienbio
dhopmMupoBaHHS U pa3BUTUS TMPO(PECCHOHATBHBIX HAaBBIKOB oOydaronuxcs. [lepemaya HeoOXOAMMBIX
TEOPETUYECKHUX 3HAHUI MIPOUCXOINT C UCTIONB30BAHUEM MYJIBTUMETUIHHOTO 000y I0OBaHUSI.

6 YueOHO-MeTOoUYECKOE 00ecTeueHe CAMOCTOSITeILHO PadoThl 00y4Ya0ImMXCcst
[Ipencrasneno B mpunoxxeHuu 1.

7 OueHoYHbIe cpecTBA VIS IPOBeAeHUsI MPOMEKYTOYHOM aTTecTAluM
[IpencraBieHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(OPMAIMOHHOE 00ecTieYeHre THCITUTITHHBI (MOTYJIs1)
a) OcHoBHas JIMTEpaTypa:




1. Amnep, 1O. II. Merogonoruss U mNpakTUKa IUIAHUPOBAaHMs AKcnepuMeHTa B Poccum !
monorpadus / 1O. I1. Amzep, FO. B. I'panosckuii. — Mocksa : MUCHUC, 2016. — 182 ¢. — ISBN 978-
5-87623-990-7. — Tekct : snekTponHnsbii // JlaHb : 31mekTpoHHO-OMOMMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/93686 (marta obpamerus: 01.09.2020). — Pexkum gocTyma: Ijisi aBTOPHU3.
II0JIb30BaTEICH.

2. Jlomatun, B. 0. Opranuzamnus skcrnepuMenta: CHUMIUIEKCHOE IUIAHUPOBaHUE . y4eOHOE
nocobue / B. 10. Jlonarun, B. H. lllymenko. — Mocksa : MUCHUC, 2010. — 46 c. — ISBN 978-5-
87623-404-9. — Texkcr : anekTpoHHbIA // Jlanp : snekTpoHHO-OMONMMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/117006 (nata oopamenwus: 01.09.2020). — Pexum moctyna: it aBTOPHU3.
M0JIb30BaTENEH.

0) JlomotHuTeIbHASI TUTEpaTypa:

1. Jlomatun, B. }0. Opranmsanus skcnepuMmenTa: [manpl BTOporo mopsiika U ucciaeaoBaHue
obmactu onTuMyma . yuebnoe mocooue / B. 0. Jlonatun, B. H. Illymenko. — Mocksa : MUCHUC,
2011. — 46 c. — ISBN 978-5-87623-403-2. — TekcT : anektpoHHbiii // JlaHb : 3JI€KTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/117005 (nara oopamenus: 01.09.2020).
— PeskuM pgocTyma: 1715 aBTOpU3. OJIB30BATENECH.

2. CemenoB, b. A. HmxeHepHBId HKCHEPUMEHT B MPOMBIIUICHHONH TEIJIOTEXHUKE,
TEIUIOPHEPTeTHKE U TEIUIOTEXHONOTHAX | yueObHoe mocodue / b. A. CemenoB. — 2-e u31., J0M. —
Cankt-IlerepOypr : Jlanb, 2013. — 400 c. — ISBN 978-5-8114-1392-8. — Tekcrt : 31eKTpOHHBI //
Jlaup : 3aeKkTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/5107 (nata
oopamenus: 01.09.2020). — Pesxum goctymna: i aBTOPU3. OJIb30BATEICH.

B) Meroauyeckue yKasaHHs:
Meroanueckue yka3zaHusl PEACTaBICHBI B PUIIOKEHHUH 3.

r) [Iporpammuoe ob6ecnieuenue u UHTEepHET-pecypcehl:

IIporpamMmmHuoe obecneyenne

HaumenoBanue .
1o Ne norosopa Cpoxk neiicTBuUS TULIEH3UU

MS Windows 7
Professional(us  [A-1227-18 ot 08.10.2018 11.10.2021
KJI4CCOB)
MS Office 2007 |\, 135 o1 17.09.2007 GecepoEo
Professional
7Zip ;}386OI[HO pacmpocTpaHseMoe Secopouro
STATISTICA 8.6 |K-139-08 ot 22.12.2008 0ECCPOUHO
Far Manager 10_}38602[}10 pactipoctpatieMoe 06eccpouHo

IIpodeccnonanbublie 0a3bl JAHHBIX M HH(OPMaAILMOHHBIE CIIPABOYHBIE CHCTEMbI
HaszBanue xypca Ccblika

DOnekTpoHHas 0a3za mepuogudeckux u3maanuii East
View Information Services, OO0 «IBUC»
HanmonaneHass ~ nHQpOpMaMOHHO-aHATUTHYECKAS
cucteMma — Poccuiickmii  mugexc  Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)
[TouckoBast cucrema Axamemusi Google (Google
Scholar)

https://dlib.eastview.com/

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



https://e.lanbook.com/book/93686
https://e.lanbook.com/book/93686
https://e.lanbook.com/book/117006
https://e.lanbook.com/book/117006
https://e.lanbook.com/book/117005
https://e.lanbook.com/book/5107
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

Nudopmanmonnas cucrema - EquHoe okHO mocTyna URL: http://window.edu.ru/
K HH()OPMAIMOHHBIM pecypcam
®denepanbHOe rocyJapCTBEHHOE O10/KETHOE

yUpeKICHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
HPOMBIIJIEHHON COOCTBEHHOCTH

Poccuiickas  T'ocynapeTBeHHas — OMOMMOTEKA. o/ rsl. ru/ru/Areaders/catalogues/
Karanoru

JuiekTponHbIc pecypcel bubmorekn MITY um. http://magtu.ru:8085/marcweb2/Default.asp
I'.'1. HocoBa

®denepanbHbIi  00pa30BaTENBHBIA  TTOpPTAJ
OxoHomuKa. Conuosorus. MeHePKMEHT
MexnyHapoaHas 0aza MOTHOTEKCTOBBIX KXYpPHAIIOB
Springer Journals

MexayHapoaHas KOJJICKIIMS HAayYHBIX MPOTOKOJIOB
110 Pa3JIMYHBIM OTpacsIM 3HaHu# Springer Protocols
MexnynaponHas 0a3a HaydHBIX MaTepUaOB B
obnacti  GU3WYECKUX HAYK M HHXUHUPHHTA
MexnyHaponHas 0a3a CHPaBOYHBIX M3IAHHUHA 110
BCeM oTpacisaM 3Hanui SpringerReference

ApXuUB HayuHbIX KypHaIoB «HaunoHanbHbIN
3JIEKTPOHHO-MH(pOpMaIMOHHbIA KoHIopmymy» (HIT|https://archive.neicon.ru/xmlui/
HOHMKOH)

~ |nttp://ecsocman.hse.ru/

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

9 MaTepua/ibHO-TEXHHYeCKOe 00ecredeHue TUCIUIIHHBI (MOTYJIs1)

MarepuanbHO-TEXHHUUYECKOE 0OecIieueHUe AUCIUIUINHBI BKITFOUACT:

1. Yuebnas ayauTopus IJis MPOBEACHUS MPAKTHUECKUX 3aHITHH OCHAIICHA!

- TEXHUYECKUMH CpEJICTBAMU OOYYEHHUs, CIYXKAUMHM JJIs TpeJICTaBlIeHUs Yy4eOHOIl
uHbopManuy OONBIION ayAUTOPUHU: MYJIbTHMEIUHHBIMH CpPEACTBA XpaHEHHs, TIepelayd Hu
npeJcTaBiIeHNs yueOHO! nH(popMaIH;

- CIeLIMAIM3UPOBAHHON MEOEIbIO.

2. YuebHas ayIuTOpHs JUIsl TPYNIOBBIX W WHIMBUAYAJIBHBIX KOHCYJBTAIMH, TEKYILIETo
KOHTPOJIS M IPOMEXYTOUYHOM aTTeCTallud OCHAIIEHA:

- KOMIIBIOTEpHOI TexHUKO# ¢ makerom MS Office, ¢ noakmroueHnem k cetu «HTEpHET» U C
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNIbHYIO CpEly YHUBEPCUTETA,

- CIeIMAJIM3UPOBAHHON MEOEIbIO.

3. [Tomenienue 11st CaMOCTOSATENIbHONM pabOThI OCHAIIIEHO:

- KOMITBIOTepPHOI TexHHKO# ¢ makeroMm MS Office, ¢ moakmodenuem k cetu «MHTEpHET» U C
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA,

- CIeLIMAIM3UPOBAHHON MEOEIbIO.

4. TlomemeHue A XpaHEHUS U NPOPHUIAKTHUECKOTO OOCITYKHMBaHUS Y4eOHOTO
000pyI0BaHUSI OCHAIIICHO:

- CTIeUAI3UPOBAHHON MEOEIBIO: CTEIIaXKaMu [T XpaHEeHUs! yueOHOro 000pyI0BaHuS;

- HHCTPYMEHTaMH 11 peMOHTa y4eOHOro 000py10BaHMUS;

- Kadamu Uit XpaHeHHs yueOHO-MEeTOIMYECKON TOKYMEHTAIlUU 1 MaTeprasoB.



http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
https://archive.neicon.ru/xmlui/

INPUJIOKEHHUE 1

6 YueOHO-MeTOoAHYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIuXCs

[lo nucuumimbae «OpraHu3anuss U MaTEMaTUYECKOE IUIAHHUPOBAHUE HKCIIEPUMEHTa»
NpelyCMOTPEHa ayJIuTOpHAss M BHEAyAUTOPHAas CaMOCTOsITeNbHas padoTa 0O0ydarommxcs.
CamocTosTenbHas paboTa CTYJEHTOB MPEAINOIaracT BHIIOJIHEHNE IPOrPaMMBbl CAMOCTOSTEIbHON
paboThl, CAMOCTOSITENILHOE U3YYEHHE TEM U 3aJaHUI 110 TUCIUILINHE.

Ay,Z[I/ITopHaH CaMOCTOATCJIbHAsA pa60Ta CTYACHTOB IIpcAaIojgaracTt O6CY)K,Z[€HI/I6 TEM U SaﬂaHI/Iﬁ 110
IIJIaHY 3aHATHA Ha MIPAKTUYCCKUX 3aHATUAX.

1.1. Tema: KpaTkue cBeZicHUS U3 TEOPUH BEPOATHOCTH U MaTEMaTUYECKON cTaTUCTUKH (15 4.)
Bonpocsl 1151 00cyK1eHus

Koppensiuronnsiit ananus. JlucnepcuoHHblil aHanu3. PerpeccuonHblil aHamus.

1.2. Tema: Ilonnsrii GpakTopHbI SKcIepuMenT (15 4.)
Bonpocs! 1151 00cyK1eHNs
KakoBbl cBOIiCTBA MOIHOTO (PAKTOPHOrO IKCHEpUMEHTA?

3az[aqa Nel: Ilo SKCIICPUMCHTAJIbHBIM JJAHHBIM C UCITIOJIb30BAHUEM METOJUKHU [1DD naiitu
YpaBHCHU:, CBA3BIBAOIIINEC MCXAHNYCCKUC U CIICLIUATIBHBIC CBOMCTBA OTJIHUBKHU U3 HeFHpOBaHHOﬁ
CTaJld C XUMHYCCKHM COCTaBOM, TeMnepaTypoﬁ U BpECMCHCM TepMquCKOﬁ O6pa6OTKI/I.

1.3. Tema: IpoGHblii pakTopHbIi skcriepuMeHT (10 4.)
Bonpocs! 14151 00cyK1eHNs

[TpuBenuTe mpuMepsl pemieHus 3a1a4 (B 001acTu METAIIIyprun) ¢ MPUMEHEHUEM JIPOOHOTO
(aKTOPHOT0 SKCHEPHUMEHTA.

3anaga Ne2: Pa3zpaboTaTth MaTeMaTHUECKYIO MOJIETb C UCIIOJIb30BAHUEM TEOPUH IPOOHOTO
(haKTOPHOTO IKCIIEPUMEHTA TUTIA 2°2 Tlo IKCNEPUMEHTAIBHBIM JaHHBIM HAWTH ypaBHeHHE,
CBSI3bIBaKOIIIEE H3HOCOCTOMKOCTh C XMMHUYeCKUM cocTaBoM Ktubhjdfyjujxeueyf. dakropsl
0003HaueHbI cleayroImuM oopazom: X; — coaepxanne C %; X, — coaepxanune Si %; X3 —
coaepxanue Mn %; X4 — conepxanune Cr %; Xs — conepsxkanue Ni %; MuTepBassl
BappupoBanus: 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.
[TapameTrp ontumuzanuu Y — AaBlieHUE B TOMUJIBLHOW 30HE MeTOANYECKO# neun, k[1a. Marpuia
TUTAaHUPOBAHMSI TIpeIcTaBiIeHa B Tabmuiie 1.



Tabmanma 1

No Xo X4 X, X3 Xa= X1 X, Xs =X X, X3 Y, Y, Y3
OIIbITAa
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

1.4. Tema: LlenTpaneHblii KOMIO3UIMOHHBIN m1aH (10 4.)
Bonpocs! a5 06cyxaenns:

[TpuBenuTe mpuMepsl perieHus 3aaa4 (B 001acTu METAIUTyprun) C IPUMEHEHUEM IIJIAaHOB
BTOPOTO MOPSAKA.

3anaga Ne3: C ucnonab30BaHMEM OPTOTOHAIBHOTO IJIaHA BTOPOTO MOPsiKa 7S ABYX (paKTOPOB U
C TpeMs ONbITaMM B LIEHTPE IUIaHA IO AKCHEPUMEHTAIbHbIM JaHHBIM HAWTH YypaBHEHHE,
MO3BOJISIOIIEE OINPEASNIUTh BEIMYMHY 3€pHa B 3aBUCHUMOCTH OT pPEXUMa TEpMOOOpPabOTKH
cTambHOU OTNIMBKU. PakTopsl 0003HAUEHBI CIEAYIOIIMM 0Opa3zoM: X; — TeMmepaTypa Harpena
°C; Xy - BpeMs T.0., MUH. MIHTepBainsl BapbupoBanus: Xi = 850...900; X, = 60...120. [Tapametp
ontuMu3anu Y — BEIMYMHA P3epHa. Marpuia IMJIaHMPOBAaHUS TPEJCTaBlieHa B Tadmuie 2.
[Ipoananu3upoBaTh MOIyYEHHOE YPABHEHHE HA SKCTPEMYM.

Tabnuna 2
No omeiTa X1 X5 Y

SAnpo miana 1 -1 -1 0,36

2 +1 -1 0,51

3 -1 +1 1,33

4 +1 +1 1,51

3Be3/IHbIE TOUKH 5 o= +1,15 0 0,50
6 o=-1,15 0 0,31

7 0 o=+1,15 1,59




8 0 o=-1,15 0,45

LlenTp nnana 9 0 0 0,30
10 0 0 0,29
11 0 0 0,31

2.1. Tema: Metog kpyToro BocxoxaeHus (12,9 )
Bonpocs! a5 06cyxaeHns:

B gem cocTouT CyIIHOCTh MeTOo/1a KpyTOro BocxoxkaeHus? [[puBennuTe mpumepsl pemeHus 3a1ad ¢
HCITOJIB30BaHUEM JAHHOI'O METO/A.

2.2. Tema: CummuiekcHbl MeTo miianupoBanus (10 4.)
Bonpocs! a5 06cyxaenns:

B ueM cocToUT CyIIHOCTh CUMILIEKCHOT'O METO/1a IanupoBanus? [IpuBenuTe mpuMepsl perieHus 3a1a4d
C UCIOJIB30BAHUEM JIAHHOTO METOJIA.

3.1. Tema: Craructuueckue Gpyukuuu MicrosoftExcel(10 u.)
Bomnpocel a5 00cy:KI1eHuUs1:

Hasosute cratuctrueckue ¢pyukinun MicrosoftExcel. Kakosa 06macts ux mpuMeHeHUs?

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

Bomnpocel a5 00cy:KIeHuUsI:

Kakwue 3amaun MoxxHO pemaTh ¢ mpuMmeneHueM nporpammel STATISTICA?

Hepequb mem 07151 NOO20MOBKU K NpAaKmu4eCKum 3aHAMusAM.

Tema 1. Beeaenwne. OO0mue qanHbIe O TPOBEICHUN IKCIIEPHUMEHTOB.

1. CBeneHust U3 TEOPUH BEPOSTHOCTH M MATEMATHYECKOW CTATHUCTUKHU (TeHepaIbHast COBOKYITHOCTb,
BEIOOpPKA CIYYaiHBIX BEJIMYUH, XapaKTEPUCTUKH BEIOOPKH).

2. [NonsiTvie 0 BUAX MJIAHUPOBAHUS MATEMAaTHYECKOTO M (PU3MUECKOTO IKCIIEPUMEHTOR, IPUHIIAIIAX
TEOMETPHUYECKOTO U (PU3NIECKOT0 T0I00UST 0OBEKTOB YIIPABIICHUSI.

Tewma 2. CtatucTH4ecKre METOBI B YIIPABIEHUH Ka4€CTBOM MPOIYKIIHH.
1. Texymuuii KOHTPOJIb MPOTYKIIHH.




2. ITpuHIume! BEIOOpa KOHTPOJIUPYEMBIX MAapaMETPOB U MX YPOBHS B CTAHAAPTAX Ha METAJUTypPTrHUECKYIO
IPOIYKIIHIO.

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

4. KoHTpONbHbIE KapTHI.

5. Obmras cxema ynpaBlieHHs TEXHOJIOTHIECKAM 00BEKTOM C aJallTHBHBIM OJIOKOM

Tema 3. XapakTepUCTHKHU BHIIOB 3KCIICPUMECHTOB

1. Teopernyeckwii MOAXON, MAaTEMATHYECKOE CHMYIHPOBAHHE YCIOBHHA JKCIEpUMEHTa, (pu3mueckuit
IKCTICPUMEHT.

2. YcioBus 1ogo0us PU3NIEeCKOro 00beKTa U MaTepHaIbHOW KOTIVH,

3. Beibop Haubonee 3¢pGeKTUBHON CXEMBI IKCTIEPUMEHTA.

4. CocrapneHne IUIlaHA TPOBEACHUS OSKCIIEPHIMEHTOB PAa3HBIX YPOBHEH (OIBITHBIA, JaOOPaTOpPHBIA,
MOJTYIPOMBIIIIJICHHBIH, TPOMBIIUICHHBIH, U3TOTOBICHUE OMBITHO-ITPOMBIIIUICHHOW MAPTHH ).

Tewma 4. BBereHre B METOANKY TUIAHUPOBAHUS dKCIIEPUMEHTa (00IIHe TIOHSATHS, TPHHIIATIBI).
1. Bumer mapaMeTpoB ONITUMU3AINH, 0000IEHHBIN TapaMeTp ONTUMHU3AINH, (YHKITHS JKeTaTeTbHOCTH.
2. Bb10op Tuna MareMaTHYECKOM MOJIMHOMHAILHON WIIH MHOW MOJICIIH.

Tewma 5. IlonHbI 1 APOOHBIN (HAKTOPHBINA IKCIIEPUMEHT.

1. [lpaBuiia mocTpoeHMs TIAHOB — APOOHBIX PEIUIHK.

2. Pucku mpu HWCHONB30BaHMM IUIAHOB C JPOOHBIMU pEIUIMKaMH — BIHSHHE HA TOYHOCTH
HPOTHO3MPOBAHMS (PYHKIUH OTKIIHKA.

3. Tumbl IWIAHOB 3KCIEPUMEHTA — JBY- M Tpex (akropusie wiansl Tma N = m” (N — neoGxoaumoe
KOJINYECTBO OMBITOB, M — KOJMYECTBO YPOBHEH BapbUPOBaHHS CIyYalHBIX (DaKTOPOB, N — KOJUYECTBO
(hakTOpOB).

Tema 6. XapakTepUCTHKH TNIAHUPYEMOTO SKCIIEPUMEHTA

1. Koadpduuument konkopaauuu (Ko3QQPHUIUEHT COTIACHs) MPU DKCIEPTHON OIIEHKE BIHSHUS (aKTOPOB
Ha (YHKIHIO OTKJIHKA (TTapaMeTp ONTHMHU3AIINH).

2. OCHOBHBIE CBOWCTBa MaTpPHUIBI MaTeMaTH4YeCKHU TUIAHUPYEMOTO SKCIEpHUMEHTa (OpPTOrOHAJILHOCTB,
pOTOTabENBHOCTh, CHMMETPUYHOCTh, HOPMUPOBKA SKCIIEPUMEHTATLHON MaTPHUIBI).

Tema 7. TexHUKa IUIAHUPYEMOTO SKCIEPUMEHTA

1. Meroauka pacyera KOI(POHUIMEHTOB SMIMPUYECKOTO YpPaBHEHUS IO JAHHBIM MPOBEIECHHOTO
IUTAHUPYEMOTO KCIIEPUMEHTA.

2. CBs3b addexTa pakTopa ¢ KOdPPUINEHTAMI YPaBHEHUS.

3. Kputepuu onTUMaNbHOCTH IJIAHOB SKCIIEPUMEHTA.

Tema 8. [Touck onTUMAaNbHBIX pELICHUI

1. BBeneHue B perieHue 1no nNoucKy ONTHUMajIbHOIO SKCTPEMATFHOTO 3HAYEHHUS MapaMeTpa ONTHMHU3ALNU
B 00JlacTH ompeaeneHus GYHKIUHA ABYX U MHOTO(AKTOPHBIX ypaBHEHUH (METOJ| KPYTOTO BOCXOMKICHHUSI
Bokca-Yuncona u mip.)

Memoouueckue pekomeHOayuy K NPAKMU4ecKuM 3aHAMUIM

CemuHap - BHJ TPYIIOBBIX 3aHATHA 10 KakoOW-TMOO HAy4HOU, yd4eOHOH u Ipyroi
npobjeMaTHKe, aKTUBHOE 00CYK/IEHUE YUaCTHUKAMH 3apaHee MOATOTOBICHHBIX COOOIEHHUH, TOKIIAI0B 1
1. C TeMaTHKOW CEeMHHApPOB CTYAEHTHI 3HAKOMSTCA 3apaHee. ANTOPHUTM IOATOTOBKHM K CEMUHApPY
CIIeyIoIni: BbIOpaB TeMy, CTYyIEHT COCTaBJIsIeT CBOM TIUIaH-TpaQUK MOATOTOBKH K ceMuHapy. s
npruoOpeTeHHsl MUPOKOT0 BHUICHUS NMPOOJEMBI CTYACHT CTapaeTcs OCMBICIUTH €e B o0ueM o0beMe;
MMO3HAKOMHTHCS C TEMOW 10 0a30BOMY y4eOHOMY MOCOOHIO WM JAPYrod OCHOBHOW PEKOMEHIYyeMOM
JUTEpaType; BBIABUTH OCHOBHBIE HJIEH, PACKPBIBAIOIINE JaHHYIO POOIeMy; CBEpUTh X OMPEAEIECHHS CO
CHPaBOYHHUKAMU, SHIMKIIONEANEH; TOATOTOBUTH IUTaH-KOHCIIEKT PACKPBITHS JAHHOW MPOOJIEMBI; BBISIBUTD
HESICHBIE BOIPOCHI M MOA0OpaTh MOMOJHHUTENbHYIO JIUTEPATYPY UL UX OCBEIICHHS, COCTABUThH TE3HCHI
BBICTYIUICHHUS! HA OTAEIBHBIX JIUCTAX /IS ITOCIEAYIONIEr0 BHECEHHS JOMOIHEHUA M TIOJTOTOBHUTD JTOKJIa]T
win  pedepar ans CcOOOIIEHHS HA CEMUHape;, MPOAHATU3UPOBAThL COOpPAHHBIA MaTepuan s
JOTMOJTHUTENbHOW HMH(OpMAalMK MO0 TeMaM CEMHHAapa; TOTOBSCH K BBICTYIUICHHIO Ha CEMUHApe, 0
BO3MOKHOCTH TIPOKOHCYJIBTUPOBATHCS € MPEToAaBaTeieM; OTHOCUTHCS K COOpaHHOMY MaTepHuairy, Kak K
UCTOYHUKY OYAyIIUX UCCIIEIOBAHUH.



[pakTrveckre 3aHATUS PACITUPSIOT U 3aKPETUISIOT 3HAHUSI, 3a10)KEHHBIE B TeOpHH Nipeamera. Ha
HUX BBIHOCSITCSI BOTIPOCHI, 0COOEHHO HEOOXOIUMBIE JIISI TIPAKTHKHY, WIH MPOOJIEMHBIE BOIPOCHI, KOTOPHIC
BO3MOXXKHO PELINThH TOJBKO B Tpolecce coTpyaHnuecTBa. Cpeau o0s3aTeNbHBIX TPeOOBaHUM K CEMHHAPY
- IpeJBapUTEIbHOE 03HAKOMIICHHE C TEMOW, BOPOCAMH U JINTEPATYpOi 1O JaHHOH TeMe.

CoBpeMeHHasl IPaKTUKa MpeJiaracT IMUPOKHA KPYr TUIOB CEMHHAPCKHUX 3aHATHH. Cpelau HHX
0coboe MecTO 3aHUMAeT CEMHHAP-IUCKYCCHs, Tl B JHAIOre XOpOIIo YCBauBaeTcs HOBasi HH(popMaIus,
BUJHBI YOSKICHUS CTYACHTA; OOCYXKIAIOTCA NMPOTUBOPEYUs (SIBHBIE M CKPBITHIE) M HEJOCTATKH; JUIS
oOcyxieHusl OepyTcs KOHKPETHbIC aKTyalbHBIE BOMPOCHI, C KOTOPBIMH CTYIEHTHI MpPEABAPHUTEIHHO
03HaKOMJICHBI. Takke B CEMUHAp BKITFOYAIOTCST BOMPOCHI IS MHTEIDICKTYalbHON pa3sMUHKK (MHOTJA 3TO
JUCKYCCHOHHAsi CTaThsl, 110 KOTOPOH CTaBsATCA MPOOJIEMHBIE BOMPOCHI); JHCKYCCHS MOMKET
pa3BepTHIBATHCS 320YHO KaK KpYroBoi cemuHap. Jlajgee mOABOAATCS UTOTH AUCKYCCUH, 3aCTyLIMBAIOTCS
W 3alMIIAIOTCS TPOEKTHhIe 3amaHud. llociae 3Toro mpoxomuT "MO3roBoi MmMTypM" TIO HEPEUIeHHBIM
npobjeMaM AUCKYCCHUH, a TaKXKe BBIBISIIOTCS NPUKIAIHBIC acCMEKThl, KOTOPbIE MOXXHO PEKOMEHIOBAThH
JUI BKJIFOYEHHUS! B KypCOBbIE W AMIUIOMHBIE paboThl WM B ampobanuio Ha mpakTuke. Ha ceccum
MIPEeroaBaTenb 0000IaeT pe3yabTaThl MPOIEITAHHON CTYIEHTOM PabOTHI.

CeMHUHAPBI-TUCKYCCHH TPOBOMATCSI C IENbIO0 BBISBICHUS MHEHHUS CTYJCHTOB MO aKTyallbHBIM
BOIMPOCaM U3y4aeMOro MpeIMeTa.

CeMuHap-UCCIeIOBaHNE TpearnojaraeT MpeABAPUTENbHYI0 paboTy - Hamucanue pedeparta,
JIOKIIala TI0 WUTOraM OMBITHOW pPa0OThL. YdacThe B HEM - 3TO, MPEXKAE BCEro, TUANOr CTYIEHTa C
npernojaBareneM. Pe3ynbTarbl 00CyKAal0TCsl Ha CeMUHApe C HATJISIHBIM TIOKa30M HCCIIEI0BATEIbCKOTO
MaTepuana (CXeMbl, TaOIHIIbI, TPaQHKH, TUArHOCTHYSCKUE METOAMKH). YaCTUUHO MaTepuall MOXKET ObITh
BkmoueH B BKP. Ilpu moarotoBke K CEeMUHApY-UCCIEIOBAHUIO CTYIEHT HU3Y4aeT pe3yJbTaThl
TEOPETUYECKUX HCCIIEOBAaHUN, COCTaBIsIeT OMOIMOrpaduio MO TeMe, YYHUTCS MHcaTh 0030phl 110
TEXHHYECKOU 3a/1aue-npodieme.

[IpoOneMHBIN ceMHUHAp TOTOBUTCS MPEINOAaBATENIEM JIOCTATOYHO OCHOBATEIBHO: MOJOHPAIOTCS
NpoOJeMHBIE W KOHTPOJILHO-TIPOBEPOYHBIC BOMPOCHL. Takol ceMUHAap BO3MOXCEH TOJBKO MOCTE
MPOXOKACHUSI TeMbl. K HeMy CTYACHTBl TOTOBSITCA 1O JUTEPATypHBbIM HCTOYHHKAaM: MOHOrpadwu,
CIPaBOYHHKH, CIIOBApH, XypHaibl. K mpobieMHOMY ceMuHapy NMpOoCcMaTpUBAaeTCsl IMTeparypa B pamKax
Pa3INYHBIX HCCICIOBATENLCKUX MKON (Hampumep "TpaJaulMOHHBIE W HETPAJUIMOHHBIC MOAXOIBI K
pobiieme").

Haunbonpiryro 3¢ ¢GeKTHBHOCT, TPHUHOCIT CEMUHApHI, MPOBOIUMEBIE B (HOpME KOJUIEKTUBHON
MO3HABATEILHOMN JIESITEIbHOCTH, UMEIOIIEH OTpeIeIeHHbIE 0COOCHHOCTH, & UMEHHO:

- pasJieNieHHe CTYIEHTOB Ha TPYMILI M0 WX KETaHUI0 (C 00A3aTeNbHBIM y4acTHEM CTYACHTA C
YCTOHYMBBIM HHTEPECOM K TaHHOMY TPEAMETY);

- MOCTAHOBKA OOIIUX TIeTICH U 3a]a4 JJIsl TPYIIIbI;

- paboTa B MOCIEI0BATEILHOCTH - HHUBHyalbHAs, TApHas (Yallle BCEro MepeKPeCTHBINA OMpoc),
paboTa B rpyrire, KOJIJICKTUBHAS,

- 00s13aTeNIbHOE MPeIBAPUTENIFHOE OrPAaHUYCHHUE 110 BPEMEHH KaXK/I0TO ATAaIla 3aHsATHIA;

- OKCMIEPTHBIN aHATTU3 ¢ pacueToM K03 (HHUIeHTa KOHKOPIAIUH;

- OIleHKa pa0OTHI TPYIIEI IPETIOaBaTENIEM;

- IPOBEJICHNE CAaMOOLICHKH.

Tpumepnoiii nepeuenv mem pegepamos 6 sude uHOUBUOVAIbLHbIX Oomawinux s3aday (M/[3)

1. OcHOBHBIE MOHATHS U3 TEOPUH BEPOSATHOCTH U MaTEMaTHUECKON CTATUCTUKH (TeHepatbHas
COBOKYITHOCTb, BEIOOpKA CIy4ailHBIX BEIWYHMH, XapaKTEPUCTUKH BBIOOPKH).

2. [ToHsTHE O BUIaX IUIAHUPOBAHUSI MATEMATUIECKOTO M (PU3NYECKOTO SIKCTICPUMEHTOB,
NPUHIHAIIAX TEOMETPUIECKOTO U (PU3MUYECKOTO 1M0100UsI 0O BEKTOB YIIPaBICHUSI.

3. Texyuuii KOHTPOJIb NPOAYKIIHH.

4. TlpuHUMIBI BHIOOpPa KOHTPOJMPYEMBIX TIApaMETPOB W HMX YPOBHS B CTaHJapTax Ha
METAJUTyPTUIECKYIO MPOAYKITUIO.

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

6. KoHTposIbHBIE KapThI.

7. O0mmas cxeMa yrpaBjIeHHs TEXHOJIOTHUECKUM O0BEKTOM C aalITUHBHBIM OJIOKOM

8. Teoperuueckuil TOJX0J, MaTeMaTHYeCKOE CHUMYJIMPOBAHHE YCIOBHH OKCIIEPUMEHTA,
(bU3NYECKUI SKCTIEPUMEHT.

9. Ycnosus momobusi pu3ndeckoro o0beKTa U MaTepUaibHON KOIIHH.

10. Beibop Hanbonee 3hHeKTHBHOM CXeMbI SKCIIEPUMEHTA.



11. CocraBieHme IIaHa TPOBEACHHSI OKCIIEPUMEHTOB Ppa3HBIX YPOBHEHW  (OIBITHBIM,
Ja0OpaTOPHBIN, IMOJYIPOMBIIIICHHBIH, MPOMBINUICHHBIH, W3TOTOBJIEHHWE OIBITHO-TIPOMEBIIIICHHOMN
NapTHH).

12. Bugsl mapaMeTpoB oONTUMH3aLWH, OOOOIICHHBI MapaMeTp ONTUMHU3AUWH, (QYHKIHS
JKETaTeTbHOCTH.

13. Be106op THIa MaTeMaTHYECKON TTOJTHHOMHAIBHON YT HHON MOJICTIH.

14. IIpaBuna NOCTPOCHUS IUIAHOB — APOOHBIX PEIUIHK.

15. Pucku mpu WCHONB30BAaHWM IUIAHOB C APOOHBIMH pEIUIMKAMH — BIHASHHAE HA TOYHOCTH
MIPOTHO3UPOBaHUS (DYHKIIMH OTKIIUKA.

16. Tunbl MIaHOB 3KCNEPUMEHTAa — IBY- M Tpex (akrtopusle mwianbl thma N = m" (N —
HEO0XOUMOE KOIMYECTBO OMBITOB, M — KOJIMYECTBO YPOBHEH BapbUPOBAHUS CITy4allHBIX (PakToOpoB, N —
KOJTMIECTBO (DAKTOPOB).

17. Koaddunment xonkopmanuu (ko3 UIMEHT coriacus) MpH SKCIEPTHOW OICHKE BIIMSHUS
(bakTOpoB Ha PYHKIHUIO OTKINKA (TapaMeTp ONTHMHU3AIINN).

18. OcHOBHBIE CBOWCTBAa MATpPHIBI MAaTEMAaTHYCCKH  IUIAHHPYEMOTO  OKCIHEPUMEHTA
(OpTOrOHANBHOCTH, POTOTA0ETFHOCTH, CHMMETPHIHOCTh, HOPMHUPOBKA SKCIIEPHIMEHTAIBHON MaTPHIIB).

19. Metoauka pacueta Ko3(QQUIIMEHTOB SMIIUPHYECKOTO YPAaBHEHHUS 10 IaHHBIM MIPOBEACHHOTO
TUTAHUPYEMOTO SKCIIEPHMEHTA.

20. Cs3b 3 pexra akropa ¢ kKodhhUHeHTaMHI ypaBHEHHUSL.

21. Kpurepuu onTUMaIbHOCTH IJIAHOB SKCIEPUMEHTA.

22. BBenmeHuwe B peUICHHE IO TMOWCKY ONTHMAIBHOTO IKCTPEMAalbHOTO 3HAYEHUS IMapaMeTpa
ONTHMH3AINU B OOJIACTH ompeseNleHus] (YHKIUU JABYX W MHOTO(AKTOPHBIX ypaBHEHHH (METOI KPyTOTO
BOCXOXeHUsS bokca-Yuicona u ap.)



IMPUJIO)KEHUE 2

7 OneHo4YHbIe CPeACTBA IJIsl POBeAeHHUS IPOMEKYTOYHOM aTTecTaluu

HpOMe)i(YTOqHaH arrecTanus UMCCT LUECJIbIO ONPCACINUTD CTCIICHD JOCTHIKCHUS 3allJIAHUPOBAHHBIX
PE3YyJIbTATOB 06yquH;1 o  JUCHUIIINHEC «OpFaHI/I3a]_II/I$I U MATEMAaTUYCCKOC IIJIAHUPOBAHUC
OKCIICPUMCEHTa» U IIPOBOJUTCA B (bopMe 3a4€Ta C OHCHKOﬁ.

a) [lnannpyembie pe3y1bTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBEAeHU
NPOMEKYTOYHOM aTTeCTALMN:

CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeaCTBA

KOMIICTCHII N

ITK-2: CnocobeH pa3zpaboTaTh TEXHUUECKHE 3a/IaHUS 110 BHEJPEHNIO HOBOW TEXHUKH, CIIJIaBOB U
TEXHOJIOTUI JTUTEHHOTO POU3BOICTBA

IK-2.1 OcyliecTBiIITH ~ BHEJIPEHUE HOBOM  TEXHUKH, | Teopemuyeckue 6onpocol.
CIUIaBOB U TEXHOJIOTUN JIUTEHHOTO npou3BoAcTBa | 1) Uto Takoe akTUBHBIN U
[IaCCUBHBIN AKcriepuMent? B
4eM OTJINYUE MPOMBIIIEHHOTO
AKCIIEPUMEHTA OT
naboparopuoro? Ilpusenure
MIPUMEPBHI.

2) Uto Takoe (hakTopbl
skcniepumenTta? Kakue
TpeOOBaHUS K HUM
MPEABSIBISIOTCSA?

3) Uto Takoe mapameTp
ONTUMU3ALIH?

4) Kakue BUABI TJIAHOB
AKCIIEPUMEHTA CYIECTBYIOT?
KaxoBsl ux cBoiictBa? Kakosa
00J1aCTh TPUMEHEHHUS dTUX
MJIaHOB?

5) B uem cymHoOCTb
KOPPEJALIMOHHOIO aHanu3a’?
6) B yem cymHOCTb
JIMCTIEPCUOHHOTO aHaIn3a?
7) B yem cymHOCTb
pEerpeccuOHHOrO aHaau3a?
8) Urto Takoe 0OBbsCHEHHAS
JloJ1st nucriepcun’?

9) Urto Takoe octatouHas
qucrepcusi?

Ipaxmuueckue 3a0anus:
Pemrenne 3agag Nel-Ne3

Teopemuueckue 6onpochwi:
1) Kakosa




CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHblE CpeaCTBa

KOMIIECTCHII U

MOCJIEI0BATEIbHOCTh
00pabOTKH Pe3yJIbTaTOB
AKCIIEPUMEHTA C
UCIIOJIb30BaHUEM ypaBHEHUN
MaTeMaTUYECKON CTaTUCTHKH.
2) Kakue cratuctuueckue
¢dynxuu Microsoft Excel
MPUMEHSIIOTCS TIPU PELICHUH
3a/1a4 TUTAaHUPOBAHUS
skcnepuMenTa? [IpuBeaute
MPUMEPHI.

3) Kakue 3amaun MOXHO
peliaTh ¢ MpUMEHEHUEM
nporpammbl STATISTICA?
4) B yem cyImHOCTh METOAA
HAUMEHBIINX KBAaIPaTOB?

5) Yto Takoe anmnpokcumarnus?
6) Uto Takoe kodpdumnmeHT
Koppensauuu?

7) Uto Takoe kodpurmeHT
JeTepMuHanun?

6) HOpﬂ}IOK NMpOBECACHUA l'[pOMe)KyTO‘-lHOﬁ aTTeCTalluM, MOKa3aTe¢/In U KPUTCPUHU OLICHUBAHUSA:

[IpomexyTouHas aTTecTanus 1o AucuuIUIMHe «OpraHu3anus 1 MaTeMaTHYecKoe MIIaHUPOBaHUE
JKCIEPUMEHTA» BKIIOYAET TEOPETUYECKHE BOIIPOCHI, ITO3BOJIAIONIME OLEHUTh YPOBEHb YCBOCHHS
0o0y4arolMMuUCs 3HaHUM, U IPAaKTUYECKUE 3a/1aHHUs, BBISBISIONINE CTENEHb C(HOPMUPOBAHHOCTH YMEHHM
U BJIaJIEHUH, IPOBOJUTCS B OpME 3aUeTa C OLEHKOM.

3aueT ¢ OLIEHKOM 10 JaHHOM TUCIUIUIMHE TIPOBOAUTCA B YCTHOH (opMe.

Ilokazamenu u Kpumepuu ouenueanus sauema c ouenkoﬁ:

— Ha OLEHKY «OTJIHYHO» (5 OamioB) — oOyd4aromuiics JIEeMOHCTPUPYET BBICOKUH YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYECKOEe M TIyOOKOe 3HaHHE Y4eOHOro
MaTepuaia, CBOOOAHO BBINOJIHSET MPAaKTUUECKUE 3a1aHUs, CBOOOIHO ONEpUPYET 3HAHUSIMHU, YMEHHIMH,
IPUMEHSET UX B CUTYallUAX NOBBIIIEHHOHN CII0KHOCTH.

— Ha OIEHKYy «xopomo» (4 Oamna) — oOyyarouuiicss JEMOHCTPUPYET CpelHUN YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHLIMH: OCHOBHbIE 3HAaHUS, YMEHHS OCBOEHBI, HO JOIYCKAaroTCA
HE3HAaYUTeNbHbIE OIIMOKHU, HETOYHOCTH, 3aTPYAHEHUS IMpPH aHAJUTHUECKUX OIepalusx, MepeHoce
3HAaHWW U YMEHUI Ha HOBbIE, HECTAHIAPTHBIE CUTYaLUH.

— Ha OLEHKY «Y/AOBJIETBOPHUTEJbHO» (3 Oaia) — oOyyarouuiicss 1eMOHCTPUPYET OPOTOBBIH YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHLMH: B XOJ€ KOHTPOJBHBIX MEPOINPHUITUN JIOMYCKAIOTCS OLIMOKH,
NPOSIBIISIETCS. OTCYTCTBHE OTJENbHBIX 3HAHWM, YMEHHH, HaBBIKOB, OOYYalOIIMNCS HCHBITHIBACT




3HAYHUTENBHBIC 3aTPYIHEHHS TIPU ONEPUPOBAHUM 3HAHUSMH UM YMECHUSMH IIPH UX TEPEHOCE HAa HOBBIE
CHUTYAalWH.

— Ha OIICHKY «HEeYJAOBJIETBOPUTEILHO» (2 0amia) — o0yJaromuiicss 1eMOHCTPUPYET 3HAHUS HE Oojee
20% TeopeTHUeCKOro MaTepuana, JOMYyCKAaeT CYIIECTBEHHBbIE OIIMOKM, HE MOXET II0Ka3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4.

— Ha OIICHKY «HEYI0BJeTBOPHUTEJLHO» (1 Oamr) — oOyyaromiuiicss He MOXKET MOKa3aTh 3HAHHS Ha
YPOBHE BOCIIPOM3BEICHUS M 00BSICHEHUS MH(POPMAIIK, HE MOXKET ITOKa3aTh WHTEIUICKTYaIbHbIC HABBIKU
pelIeHns IPOCTHIX 3a0ay.



NNPUJIOXKEHUE 3
METOAHYECKHE PEKOMEH/IAITUHU K ITPAKTHYECKHM 3AHATHAM

CemuHap - BHUJI TpPYNIIOBBIX 3aHATHUI MO KakoH-MMOO HaydHOW, yuyeOHOW WM Ipyroil mpoOiiemaTuke,
AaKTUBHOE OOCYKIEHHE YYaCTHHKAMH 3apaHee IOATOTOBIEHHBIX COOOLICHMH, HOkIanoB U T.n. C TeMaTukoi
CEeMMHApPOB CTYACHTHI 3HAKOMSATCS 3apaHee. AJTOpUTM IOATOTOBKH K CEMMHAapy CIEAYIOIUil: BbIOpaB Temy,
CTYACHT COCTaBJIICT CBOW IJIaH-TpaQHK MOArOTOBKH K ceMuHapy. Jns mpuoOpeTeHus MIHMPOKOTrO BUACHUS
MPOOJIEMBI CTYICHT CTapaeTcsl OCMBICIUTE €€ B 001IeM 00beMe; TO3HAKOMHUTECS ¢ TEMOH 10 6a30BOMY ydeOHOMY
0COOHUIO WIIH APYTrOold OCHOBHOW PEKOMEHIYEMOH JINTEPaType; BEISIBUTH OCHOBHBIE HJIEH, PACKPBIBAIOILNE JaHHYIO
npoOjeMy; CBEPUTh HX OMNpeleNieHHs CO CIPABOYHUKAMH, JHIWKJIONEIWEH; IMMOATOTOBUTH IIIaH-KOHCIEKT
PacKpBITUSI JAaHHOH MPOOJIEMBI; BBISIBUTH HESICHBIE BOMPOCHI U MOA0OPATh AOTONHUTEIBHYIO JIUTEPATYpy Ui UX
OCBELICHUS; COCTaBUTh TE€3UCHI BHICTYIUICHHSI HA OTAEIBHBIX JINCTAX JUIA MOCIEAYIOIIEr0 BHECEHUS IOTIOJIHEHUH U
MOJTrOTOBUTH AOKNIAJ WK pedepaT sl COOOIEeHH Ha CeMHUHApe; MPOaHATM3UPOBAaTh COOPaHHBIA MaTepual A
JOTOJTHUTENbHON MH(OPMAIMK MO TEMaM CEMHMHApa; TOTOBSICH K BBICTYIJICHUIO Ha CEMHHApe, 10 BO3MOXKHOCTH
IPOKOHCYJIBTUPOBATHCS C IPENOAABaTEeNEM; OTHOCUTECS K COOpAaHHOMY MaTepHaiy, Kak K UCTOUYHHUKY OyAyIiux
UCCIICJOBAaHUM.

[IpakTHdeckue 3aHATHS PACHIMPSIIOT M 3aKPEIUISIOT 3HAHMS, 3aJI0OKCHHBIE B TeOopHM mpeamMeTa. Ha Hux
BBIHOCSTCSI BOIIPOCHI, 0COOEHHO HEOOXOOUMBbIE ISl PAKTHKH, WM MPOOJIEMHbIE BOIPOCHI, KOTOPBIE BO3MOXKHO
PELUTh TOJIBKO B Ipolecce coTpynHuuecTsa. Cpeau o0s3aTeabHbIX TPEOOBAHUN K CEMUHAPY - MPeIBapUTEIbLHOE
03HAaKOMJICHUE C TEMOM, BOIIPOCAMU U JINTEPATYPOH 10 TaHHOHU TEME.

CoBpeMeHHas MMPAaKTHUKa TpeaiaracT IUPOKUA KPYr THIIOB CeMHHApCKuX 3aHsTuid. Cpean HHX ocoboe
MECTO 3aHHMMAaeT CEMHUHAp-IUCKyCCHs, TA€ B [AUAIOre XOPOIIO YyCBAaWBaeTcsd HOBas HMH(poOpMauus, BHIHBI
yOexIIeHHus CTYAeHTa; 00CYKAAI0TCSl TPOTUBOPEUHs (SIBHBIE M CKPBITBIE) U HEOCTATKH; IS 0OCYXKIAECHHs OepyTcs
KOHKpPETHBIE aKTyalbHbIE BONPOCHI, C KOTOPBIMH CTYIEHTHI MPeJBapUTEIbHO O3HAKOMIICHBL. Takke B CEMHUHAp
BKJIIOYAIOTCSl BOIPOCHI JUI HMHTEJUIEKTYalIbHOW PasMMHKU (MHOTAA 3TO AWCKYCCHOHHAsl CTaThs, MO KOTOPOM
CTaBSTCSl MPOOJIEMHBIE BOMNPOCHI); OUCKYCCHS MOXXET Pa3BEPTHIBATHCSA 3a04YHO Kak KpyroBoi cemunap. [lanee
MOJBOJATCS UTOTH JMCKYCCHH, 3acIyHIMBAIOTCS M 3allMINAIOTCsA MPOEKTHBIC 3amaHus. [locie 3TOro mpoxoauT
"MO3roBoil MmTypM" TIO0 HEpENIEHHBIM MpOoOJIeMaM TUCKYCCHU, a TaKXe BBISBISIOTCS TMPHUKIATHBIC ACMEKTHI,
KOTOpble MOXXHO PEKOMEHAOBATh AJSl BKIIOUEHHUS B KypCOBBIC M IJUIIOMHBIE PaOOTHl MM B ampoOaiuio Ha
npakTrke. Ha ceccun npernoaBatesib 000011aeT pe3ysIbTaThl MPOJICIIAHHON CTYJACHTOM PaOOTHL

CeMHHApBI-TUCKYCCHU TIPOBOJISATCS C IENbIO BBISBICHUS MHEHHS CTYJIEHTOB MO aKTyaJbHBIM BOIPOCaM
U3y4aeMoro MpeaMera.

CemuHap-uccie10oBaHuE MpeaIojaraeT NpeiBapuTesIbHYI0 paboTy - HamucaHue pedepara, JOKIaza 1o
UTOTaM OTBITHOW PabOTHL. YuacTre B HEM - 3TO, MPEXKAE BCEro, TUANIOT CTYIEHTa ¢ IpernojaBareyieM. Pe3ynbrarsl
00CYXIAI0TCSI HA CEMUHAPE C HAIJIAHBIM IOKAa30M HCCIIEJOBAaTENLCKOI0 MaTepHraia (CXeMbl, TaOIHLbl, rpaduky,
JUarHOCTHYECKHE METOAHKH). YacTnaHo maTtepuan MoxeT ObiTh BkiItoueH B BKP. [Ipu moaroroske x cemuHapy-
WCCIIEIOBAHUIO CTYIEHT H3y4yaeT pe3yJbTaThl TEOPETHYECKHX HCCICAOBAHHN, COCTaBisieT OMOMMorpaduio mo
TeMe, YUUTCS IcaTh 0030pbI IO TEXHUYECKOH 3aaue-mpobieme.

[IpobnemHBIi ceMHUHAp TOTOBUTCSA IIPENOJABATElIeM JIOCTATOYHO OCHOBAaTEIbHO: MOAOUPAIOTCS
npoOJeMHBIE U KOHTPOJIEHO-TIPOBEPOYHBIE BONPOCHL. Takoi CeMHHap BO3MOMKEH TOJILKO TIOCNE TPOXOXKICHUS
TeMbl. K HeMy CTyAEHTBHI TOTOBSITCA MO JIMTEPATYPHBIM HCTOYHUKAM: MOHOTpaduu, CIPaBOYHHUKH, CIOBapH,
KypHaibl. K npoGieMHOMYy ceMHHapy NpOCMaTpUBAeTCs JIUTEpaTypa B paMKax PaziIMYHBIX HCCIIEA0BATEIbCKUX
ko (Harpumep "Tpa uimoHHbIe U HETPATUIIMOHHBIE TIOJIXOIBI K pobieme").

Haubonpmyro 3 ekTHBHOCTh NPHUHOCIAT CEMHHApHI, NPOBOAMMBIE B  (opMe KOJUIEKTUBHOMN
MI03HABATENILHOH JIESITEIbHOCTH, UMEIOILEH Onpeie/IeHHble 0COOEHHOCTH, @ UMEHHO:

- pa3zeneHue CTYJACHTOB Ha IPYIIIEI O UX JKEJIaHHUIo (¢ 0053aTeIbHBIM YYaCTHEM CTYJEHTA C yCTONYUBBIM
MHTEPECOM K JaHHOMY TMPEMETY);

- MOCTAaHOBKA OOIIUX TIeTIeH U 3324 JIJIsl TPYTIIBL;

- paboTa B IocJe10BaTeNbHOCTH - MHAMBUYallbHAas, apHas (Jalie BCEro MepeKkpecTHbIN onpoc), padora B
rpyIIie, KOJJICKTHBHAS;

- 00s13aTeNbHOE TPEIBAPUTENIFHOE OrPAaHHYCHHUE IT0 BPEMEHH KaXK/IOTO ATAaIla 3aHSTHIA;

- DKCHEPTHBIN aHATIN3 ¢ pacyeToM K03((UIeHTa KOHKOPAALUH;

- OLIEHKa paboTHI TPYIIIEI IPENoJaBaTeIeM;

- IPOBEJICHUE CAaMOOIICHKH.

Tpumepusiii nepeuenv mem pehepamos 6 guoe UuHOUSUOYaAIbHbIX domawnux 3aoay (M/13)




1. OcHOBHBIE MOHATHS U3 TEOPUH BEPOSATHOCTH U MaTEMaTHUECKON CTATHCTUKY (TeHepanbHas
COBOKYITHOCTb, BEIOOPKA CITyJalHBIX BEIMYNH, XapaKTEPUCTHKH BHIOOPKH).

2. [lonsiTHe 0 BUAAX IIaHUPOBAHUS MaTEMAaTHIECKOTO M (PU3NIECKOTO SKCIIEPUMEHTOB, IPHHIUIIAX
TeOMETPUUYECKOro B (PU3NIECKOT0 MOJ00H 00BEKTOB yIIPABICHHUS.

3. Texymuii KOHTPOJIb MPOAYKIIHH.

4. IlpuHUunns! BBIOOPa KOHTPOJIUPYEMBIX [IAPAMETPOB M UX YPOBHS B CTaHAAPTAX HA METAJUIypIHUYECKYIO
MPOIYKIIHIO.

5. Cratuctuueckoe 000CHOBaHHE 00beMa BRIOOPKH MIPH KOHTPOJIE Y IOCTABIINKA W TOTPeOUTEIS.

6. KoHTpOJEHBIE KapTHI.

7. O0mias cxema ynpaBieHHsI TEXHOJIOTHYECKUM OOBEKTOM € aIalTUBHBIM OJIOKOM

8. Teoperndeckuil MOAXOA, MaTeMaTHYECKOE CHUMYIMPOBAHHE YCIOBHH JKCIEPHUMEHTa, (U3NUECKHUHA
9KCIEPUMEHT.

9. YcnoBus momobust pu3ndeckoro o0beKTa U MaTepUaIbHON KOIIHH.

10. Beibop nanbonee 3hhekTHBHOM cXeMbl SKCIIEpUMEHTA.

11. CocraBneHue miaHa MPOBENEHUS HKCIEPUMEHTOB pPa3HBIX YpPOBHEW (OMBITHBIN, aOOPaTOPHBIA,
HOJIYIPOMBIIUIEHHBIN, IPOMBIIUIEHHBIH, H3TOTOBJICHUE ONBITHO-IIPOMBIIIJICHHOW IapTHUN).

12. Buasl napamMeTpoB ONTUMHU3AINH, 000OIEHHBIN TapaMeTp ONTHMHU3AINH, QYHKIHS KeIaTeIbHOCTH.

13. BeiOop THITa MaTEMAaTUYECKON TTOJTMHOMHUAIILHON UIIH WHOM MOJICIIH.

14. TlpaBrira mOCTPOEHUS TIAHOB — IPOOHBIX PETLTHK.

15. Pucku mpu HCHONB30BAaHMM IUIAHOB C JPOOHBIMH pEIUIMKAMH — BJIHSHHE HA TOYHOCTh
MPOTHO3UPOBAHUS (DYHKIIMU OTKIIMKA.

16. Tumbl IIAHOB 3KCHEPUMEHTa — ABY- U TpeX (akrtopnbie mianel Tna N = m" (N — meobxomumoe
KOJINYECTBO ONBITOB, M — KOJIMYECTBO YPOBHEH BapbUpOBaHMS CIy4alHBIX (AKTOPOB, N — KOJIMYECTBO
(hakTOpOB).

17. Koapdumment xorkopaanuu (ko3 HUIMEHT coTaacus) P SKCIIEPTHON OIeHKe BIHSAHUSA (HaKTOPOB
Ha (PYHKIHIO OTKJIMKA (TTapaMeTp ONTHMHU3ALINN ).

18. OcHOBHBIE CBOWCTBa MaTpHIBI MaTEeMaTHYECKH IUIAHUPYEMOTO SKCIEpUMEHTa (OPTOrOHAJIBHOCTS,
POTOTa0ETBHOCTD, CHMMETPHYHOCTD, HOPMUPOBKA SKCIIEPUMEHTAIBHON MaTPHLIBI).

19. Mertonuka pacuera KO3(h(GHUIMEHTOB SMIMPUUECKOIO YPAaBHEHHMS IO [aHHBIM IPOBEICHHOTO
TUTAHUPYEMOTO DKCIIEPHMEHTA.

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

21. Kpurepuu onTUMaabHOCTH IJIAHOB SKCIEPUMEHTA.

22. BeeseHue B pelICHHUE 110 MOMCKY ONTUMAJIbHOTO 3KCTPEMAIbHOTO 3HAYECHUS IIapaMeTpa ONTUMH3ALNN
B oOnactu omnpenenenuss GyHKIWU JABYX U MHOTO(AKTOPHBIX ypaBHEHWH (METOJ KpyToro Bocxokienus boxca-
Yuncona u ap.)



