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JIner akryaansaunn paboueii nporpamMmei

Pabouas nporpamma nepecmoTpeHa, o0cykaeHa u ogodpena ais peanusaunn s 2020 - 2021
yueOHOM roay Ha 3acesanuu kageapst JInTelubix npoLeccoB 1 MaTePHAIOBEACHHS

g
[TpoTokon ot 01 WQ 1
3as. kadeapoii = H.A. ®deokricros

Paboyas nporpamMma nepecMoTpena, o0cykaeHa u ogodpena ansa peannsaunu B 2021 - 2022
yueOHOM roay Ha 3acenanun kadeapst  JIMTEHHBIX MPOLIECCOB I MAaTEPHAIOBENCHHA

[Tporokon ot 20 r. N
3as. kadenpoii H.A. ®eokTicTOR




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHus AUCHMIUIMHBI «OpraHuzanus U MaTeMaTHYecKoe IUIaHMpOBaHHE
OKCIIEPUMEHTa»  SBISIOTCA: (QOPMHUPOBAHWE Yy CTYIACHTOB HAaBBIKOB OpraHU3allUd W
MaTeMaTUYECKOTO IMJIaHUPOBAHUS IKCIIEPUMEHTAJIbHBIX HCCIECIOBAHUM; OBIAJCHHE METOIMKOM
CTAaTHCTUYECKON OO0pabOTKH pe3ylbTaTOB AKTUBHOTO JKCIEPUMEHTA; OBJIAJICHHE METOJaMU
ONTUMM3AIHNH O0BEKTOB HKCIIEPUMEHTAIBHBIX UCCIIETOBAHUIA.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Jucrumiraa OpraHu3aiys 1 MaTeMaTHUecKoe IUIAHUPOBAHUE HKCIIEPUMEHTa BXOAUT B
4acTh y4eOHOro IulaHa (OpPMHUPYEMYIO YYaCTHHKAMH OOpPa30BaTEIbHBIX  OTHOIICHHMA
00pa3oBaTeNLHON IPOTPAMMBI.

JUis  w3ydeHus ~ JAWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJAJICHUSA),
cOpMUPOBAaHHBIC B PE3y/IbTATE U3YUCHHS TUCIUIUTNH/ TIPAKTHK:

WudopmanroHHbIe TEXHOJIOTHH B METAJUTYPTUN

3HaHus (YyMEHHMS, BIAACHUS), TIOJyYCHHBIE IPU M3YYEHUH JTAHHOW JUCHUILIMHBI OyayT
H€06XOILI/IMI)I AJI U3YUCHUA III/ICIII/IHJ'H/IH/HpaKTI/IKI

VY4eOHas - HayuHO-HCCIe0BaTeIbCKas paboTa

Opranu3anys HayYHO-ITPAKTHUECKUX UCCIIeIOBAHUIMA

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

[TpousBoacTBeHHAS - HAYYHO-HCCIIEA0BATENbCKas paboTa

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynpraTe ocBOEHMSA AMCUMILIMHBL (MOAyns) «OpraHusanuss U MaTeMaTUYECKOE
IUIAaHUPOBaHUE  3KCIIEPUMEHTa»  oOydaroumuiics  JIOJDKeH — 00j1aaTh  CIEIyIOLUMU
KOMIETEHIMSIMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETCHITUN

[TK-2 CnocoGeH pa3paboTaTh TEXHHYECKHE 3aJaHUsI TI0 BHEIPEHUIO HOBOWM TEXHUKH, CIUIABOB U
TEXHOJIOTHH JINTEHHOTO IPOU3BOJICTBA

[1K-2.1 OcyliecTBiATh BHEIPEHUWE HOBOW TEXHUKH, CIUIAaBOB W TEXHOJIOTUH
JIMTEMHOT O IPOU3BOJICTBA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 15,1 akaj. 4acos:
—ayauTtopHas — 15 akaj. yacos;
— BHeaynutopHas — 0,1 akan. yacoB

— caMocTosTeNnbHas pabora — 92,9 aka. yacos;

®dopma aTTecTaluy - 3a4€T C OLEHKOMN

AynuropHas ) s
o | KOHTaKTHas pabota E 3 dopma TeKyILEero
g B
= o n KOHTPOJIS
Pazznen/ Tema 3 (B axan. vacax) E B A . P Koxn
S 3 © | caMOCTOSITENbHOW | yclieBaeMOCTH U
JCIUTUTAHBL 5 [~ ., | KomMIeTeHIuu
@) 2 £ paboThI TIPOMEKYTOUHOMN
nab. | mpakT. | 5 &
Jlek. = aTTecTaluu
3aH. 3aH. | QU &
1.
Nzyuenue
1.1 OcHOBHBIC MPUHIIMIIBI yueOHO# 1
OpraHu3aluyd  aKTHBHOTO Hay4HOH .
VYceTHbIi omnpoc,
JKCIEPUMEHTA. Bust 2/11 | 10 JIUTEPATYPHI, edepar IK-2.1
IUIAHOB JKCIEPUMEHTa U paborta ¢ peepar.
UX CBOWCTBA NIEKTPOHHBIMU
OubIMoTeKaMH
Nzydenne
qeOHOM U
1.2 Kpatkue cBeleHus u3 Y .
TEOpUH BEPOSATHOCTH U HayHom VYerabiid
p post 2/11 | 10 JIUTEPATYPBI, IK-2.1
MaTeMaTH4YeCKOM ompoc,pedepar.
pabora ¢
CTaTHCTHKU
3JIEKTPOHHBIMU
O6ubimorexamu
Nzyuenue
yaeOHOI 1
o o Hay4YHOM
1.3 Tlomublid QakTOpHBIH .
¢ p /0,51 | 10 JIUTEPATYPHI, YcTHBIH ompoc. [K-2.1
IKCIIEPUMEHT
pabora ¢
JNIEKTPOHHBIMU
2 Oubimorexkamu
Nzyuenue
yaeOHOI 1
o o Hay4YHOM
14 00HBIH (haKTOPHBI .
Hp b P 1/0,51| 5 JIUTEPATYPHI, YCTHBIN onpoc [K-2.1
IKCIIEPUMEHT
pabora c
JNIEKTPOHHBIMU
O6ubimorexamu
N3ydenne
yueOHOIt n
. Hay4HOU .
15 EHTPAJIbHBIN YcTHBII onpoc
1 P 2/11 5 JUTEepaTyphl, poc, [K-2.1
KOMITO3UIIMOHHBIN TUIaH pedepar.
pabota ¢
3JIEKTPOHHBIMU
O6ubimorexamu
Nzyuenue
1.6 [InanupoBanne yueOHOI u
9KCIEPUMEHTA TMPH MOUCKE Hay4HOI .
YcTHBI ompoc.
ONTUMAJTLHBIX 2/11 | 10 JIUTEPATYPHI, Pedyepar IK-2.1
ycnoBuidl.MeTos  KpyTOro pabora ¢ pat.
BOCXOKICHHS JNEKTPOHHBIMU
6ubnroTexamu.




Nzyuenue

1.7 Meton KpYyTOTO y:;g:ggﬁn
BOCXO)K}RHHZL 2/11 12,9 JIUTEPATYPHI, Yerusiii onpoc, [IK-2.1
CHUMIUIEKCHBII METOA pedepar.
pabora ¢
TUTAHUPOBAHHSL.
JNEKTPOHHBIMU
OubIoTeKaMu
1.8 KomnerorepHsie I/I3yquv1/1 N
N yueOHOH u
METOJbl  CTaTUCTHYECKOM .
00paboOTKH  PEe3yJIbTaTOB HayHom
p /0,51 | 15 JIUTEPaTypBH, YerHsIi onpoc. MK-2.1
IKCTICPUMEHTA.
pabora ¢
Craructuueckue (QyHKIHAH
Microsoft Excel OJICKTPOHHBIMH
OubmroTeKamMu
Nzyuenue
19 CTaTHCTHYECKHE yueOHOI u
TPOLIETyPhI CHCTEMBI HAY4HOI .
STATISTICA s 21,5 | 15 |  nureparyps, VCTPHe‘:;Z °;p°°' K-2.1
00paboTKM  pEe3yJIbTaToB pabora c pat.
AKTHBHOTO YKCIICPHMEHTa JIICKTPOHHBIMH
Oubimorexkamu
HWroro no pazneny 15/81 | 92,9
Hroro 3a cemectp 15/81 | 92,9 320
Wroro no aucuurninze 15/81 | 92,9 3a4eT ¢ OLEHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipy mpoBeneHUM NPAKTUUYECKUX 3aHATUN MCIONB3YIOTCA KaK TPaJULMOHHBIC, TaK U
MOJTyJIbHO-KOMITIETEHTHOCTHEIE 00pa30oBaTelIbHbIC TEXHOJOTHH, AKTHUBHBIC M WHTCPAKTUBHBIC
METO-IbI 00yUYCHUSI.

Ha 3amsatmsx  memecooOpa3HO — MCIOJIB30BAaTh  TEXHOJOTHUIO  KOJJICKTUBHOTO
B3anMooOyuenus. [Ipu 3ToM HeoOX0IMMO MOBBIIIATH TO3HABATENILHYIO AKTUBHOCTH CTYACHTOB,
OpTraHMu3ys CAaMOCTOSITEIILHYIO PabOTy KaK UCCIIEA0BATEIHCKYIO TBOPUECKYIO ICATETPHOCTh

CrnenyeT WCIONIB30BaTh KOMIUIEKC WHHOBAIIMOHHBIX METOJOB AKTUBHOTO OOYYeHMs,
BKJIFOYAIOLTUH B ce0si:

- co3faHMe MPOOJIEeMHBIX CHUTyalluii C T[IOKa3aTelIbHBIM pEHICHHEM MPOOIEeMbI
npernojiaBaTeneM 1 6e3 Hero;

- CaMOCTOATEJbHYIO MOUCKOBYIO AESATENbHOCTh B PEUICHUH MpoOIieM, HalpaBIseMYIO
MperoaaBaTesem;

- CAaMOCTOSITENIbHOE PELICHUE MPOOIIEM CTYICHTaMU MO KOHTPOJIEM MPEIo1aBaTesl.

Peanm3anusi WHHOBAIIMOHHBIX METOJOB OOYYEHHsS BO3MOXHA C HCIOJIh30BAHUEM
CJIETYIOIIUX TPUEMOB:

- PacKphITHE MperojaBaTesieM MPUYMH W XapaKTepa HEyAad, BCTPEUAMOIIUXCS IPHU
pelieHuu npooiem;

- IGMOHCTPAIUS PAa3HBIX TIOIXOI0B K PEIICHUIO KOHKPETHOU MMPOOIIEMBI;

- QaHAJIU3 TIOJTYYEHHBIX PE3YJIbTATOB U OTHICKAHHUE TPAHUI] UX IPUMEHUMOCTH.

[Ipn mpoBeneHWHM 3aKIIOYUTEIBHOTO KOHTPOJS HEOOXOIUMO BBHISIBUTH CTEICHB
MPaBUIBHOCTH, 00beMa, TTyOUHBI 3HAHUN, YMEHUH, HAaBBIKOB, MOJYY€HHBIX IIPU U3YUYEHUHU Kypca
HapSIy C BBISIBICHUEM CTCTICHH CAaMOCTOSITEIIbHOCTH B TPUMEHCHHUH TIOJTYICHHBIX 3HAHUH.

K wuHTepakTHBHBIM METOAAM, HCHOJb3YEeMBbIM TPU HM3YUYEHUU JUCHUIUIMHBI
«Opraam3anus ¥ MaTeMaTHIeCKOe TUIAHUPOBAHUE IKCIIEPUMEHTa», OTHOCSTCS: MCIIOIh30BAHHUE
KOMIIBIOTEPHBIX CUMYJISIUHN, pa300p KOHKPETHBIX CUTYyallMii B COUYETAaHUHM C BHEAYIUTOPHOU
paboToil ¢ 1eNb0 (GOPMUPOBAHUS M PA3BUTHS TMPOPECCHOHATBHBIX HABBIKOB OOYYAIOITUXCS.
[lepemaya HEOOXOMUMBIX  TCOPSTHUSCKUX 3HAHWMA  IMPOUCXOJUT C  HCIOJIB30BAHUEM
MYJTBTUMEAUHHOTO 000PYIOBAHHUS.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpuioxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Annep, 1O. II. Merononorus u npakTUKa IUIAHUPOBAHMS dKcriepuMeHTa B Poceun :
monorpadus / 0. I1. Amnep, 10. B. I'panoBckuii. — Mocksa : MUCHUC, 2016. — 182 ¢. —
ISBN 978-5-87623-990-7. — Tekcr : anexTponHbId // JlaHp @ 21€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/93686 (mara ob6pamenus: 01.09.2020). —
Pexum noctyna: s aBTOpHU3. NOJIB30BATENEH.

2. Jlomarnu, B. 1O. Opramm3amus skcrepuMeHnTa: CHUMIUIEKCHOE TUIAHHPOBAHHE
yueOHoe nocobue / B. 10. Jlonmarun, B. H. Illymenko. — Mocksa : MUCHUC, 2010. — 46 c. —
ISBN 978-5-87623-404-9. — Tekcr : snekrpouusiii // JlaHb : 31eKTpOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117006 (mara oGpamienus: 01.09.2020). —
PesxuM noctyrma: uist aBTOpH3. TIOJIB30BaTEINEH.



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

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Jlomatun, B. }O. Opranumzanus oskcrepumenTta: [lmaHbl BTOpOro mopsigka
uccienoBaHue obnactu ontumyma - yuyebHoe nocodue / B. 0. Jlonatun, B. H. lllymenko. —
Mocksa : MUCHUC, 2011. — 46 c. — ISBN 978-5-87623-403-2. — TekcT : anekTpoHHbI# // JIaHb
. DIIeKTpOHHO-OMONMoTeynas cucrema. — URL: https://e.lanbook.com/book/117005 (mata
obpamienns: 01.09.2020). — Pexxum g0cTyIa: AJ1s aBTOPHU3. II0JIb30BATEIEH.

2. CemenoB, b. A. VmxeHepHBIH HSKCHEPUMEHT B IPOMBIIUIEHHON TEIIOTEXHUKE,
TEIJIOPHEPTeTUKE M TEIIOTEXHOJIOTHUIX | yueOHoe mocodue / b. A. CemeHOB. — 2-¢ U3/., 1011, —
Cankr-Ilerepbypr : Jlamp, 2013. — 400 c. — ISBN 978-5-8114-1392-8. — Tekcr :
9JIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/5107 (mara oOpamenus: 01.09.2020). — Pexwum goctyma: s
aBTOPH3. TI0JIH30BATEIICH.

B) MeTonuyeckue ykazaHusi:
[IpencraBiensl B IpUIOKEHUH 3.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecnieyeHue

HanmMeHnoBaHue o
0o Ne moroBopa CpoK JIeHCTBUS JTUIICH3UU

MS Windows 7
Professional(msa [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s [[-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 |, 135 o1 17.09.2007 GecepouHo
Professional
7Zip cB00OTHO pacnpocTpansemoe [10 0eCCpOvHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 OeccpodHo
Far Meneger cB0OOHO pacnpocTpansemoe [10 OeccpouHo

IIpodeccuonanbubie 6a3p1 JTAHHBIX H HHGOPMAIMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Cchlika

DnekTpoHHas 0a3a MeproanvecKuX u3aanuii East View
Information Services, OO0 «MIBHUC»
HaumonaneHas MH(POPMALMOHHO-aHAINTHYECKas URL:
cucreMa — PoccniicKkuii MHAEKC HAyYHOTO IUTUPOBAHUS '
(PUHLI)
[TouckoBass cucrema Axanemusi Google (Google
Scholar)
Nudopmanmonnas cucrema - EnnHoe OKHO IOCTyma K
MH(POPMALIMOHHBIM pecypcaM
DdenepanpHOE roCyTapCTBEHHOE OF0KETHOE
yUpexKIeHIE «DenepanbHbIi uncrutyt|URL: http://www1.fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTH)

https://dlib.eastview.com/

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

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

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

https://www.rsl.ru/ru/4readers/catalo
gues/

OnexkTponHbie pecypesl oubaroTreku MI'TY um. I'.U.|http://magtu.ru:8085/marcweb2/Def
Hocosa ault.asp

Poccuiickas ['ocynapctBennas onbnuoreka. Katamnoru



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/
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

®denepanbHbIN o0pazoBaTenbHBIN nopTan

~ |http://ecsocman.hse.ru/
Drxonomuka. Coruosnorus. MeHe HKMEHT



http://ecsocman.hse.ru/

YHHUBEPCUTETCKAS UH(POPMAIIHOHHAS cucrema
POCCH
MexayHapoiHas HayKoMeTpuuecKas pedepaTiBHast 1
NOJIHOTEKCTOBas 0asa JaHHBIX HayuHbix u3manwmii|http://webofscience.com
«Web of science»
MexaynapoaHas pedepaTuBHAs M IOJHOTEKCTOBAsS
crupaBoyHass 0a3a  JAaHHBIX  HAy4YHBIX  M3JAHMM
MexayHnapoaHasi 0a3a IMOJHOTEKCTOBBIX IKYPHAJIOB
Springer Journals
MeskayHapoHas KOJUICKIIUS HAyYHBIX IIPOTOKOJIOB I10
pasaIMYHbBIM OTpacisiM 3HaHui Springer Protocols
MexayHnaponHas 0a3a Hay4YHbIX MaTEpUalOB B
obimact  (GU3MYECKMX HAyK M HIDKHHUPUHTA
MesxaynapoaHas 6a3a CIpaBOYHBIX M3IAHHI 10 BCEM
orpacisM 3Hanuii SpringerReference
ApxuB  Hay4HBIX OKypHanoB  «HanumoHaibHBIN
3IIEKTPOHHO-MH(pOpMaMoHHbIi  kKoHmopuuym»  (HIT|https://archive.neicon.ru/xmlui/
HOUKOH)
9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOMLYJIf)

https://uisrussia.msu.ru

http://scopus.com

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

MarepuanbHO-TEXHUYECKOe 00ecIiedeHUe AUCIIUIUTMHBI BKITIOYACT:

1. VueOHast aynuTopus JUisl IPOBEICHUS TPAKTUYECKUX 3aHATHH OCHAILICHA:

- TEXHWYECKMMHU CPEJCTBAMU OOYYCHHMS, CIYKAIIMMHU Ui TPEJCTAaBICHHUA Y4eOHOI
uHpopManuy OOJBIIONW ayIUTOPUHU: MYJIbTUMEIUHHBIMU CPEICTBA XPAaHEHHMs, MEpeiadd M
npeJcTaBieHus yueOHON HHpopmanuy;

- CIICIMATM3UPOBAHHON MEOEIbIO.

2. Y4eOHas ayAuTOpHs IJIsl TPYIIIOBBIX M WHAWBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIErO
KOHTPOJISL U TPOMEKYTOUHOU aTTeCTallMy OCHAICHA!

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

- CHIeHaIM3UPOBAaHHON MeOebIo.

3. [Tomenenue 1t CaMOCTOSATENLHON pabOTHI OCHAIIIEHO:

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TlomemeHue [y XpaHEHUS W NPO(PUIAKTUYECKOTO OOCITy)KHBaHUS Yy4eOHOTO
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- mkadamu Ui XpaHeHUs y4eOHO-METOANYECKOM TOKYMEHTAIIMU U MaTePHAIOB.


https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
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 Y4eOHO-MeTOIMYecKOe o0ecnieyeHne CaMOCTOATEIbHOI padoThI 00y4aloIuXCcH

Mo nucnumnmuae «OpraHu3anus ¥ MaTeMaTHYeCKOe IMTAHUPOBAHUE SKCIIEPUMEHTA TPETyCMOTPEHA
ayJIMTOPHAs U BHEAYIMTOPHAsI CAMOCTOsTEbHAs paboTa oOyuaronuxcs. CaMocTosTenbHas paboTa
CTY/ICHTOB TIPEINOJIAraeT BHIMOIHEHHE TIPOTPAMMbI CAMOCTOSTEIILHOM paboThl, CAMOCTOSTEIEHOE
H3yUYCHHE TEM U 33JaHUi 110 TUCIUIUINHE.

AynuTopHasi cCaMOCTOSATENbHAS PaboTa CTYASHTOB MpEAIoIaracT o0CyXIeHIE TEM U 3aJIJaHUH 110 TUIaHy
3aHATHS Ha MPAKTHUYECKUX 3aHITUSIX.

1.1. Tema: KpaTkue cBeeHUs U3 TEOPUU BEPOSITHOCTU U MAaTEMaTUUECKOU cTaTUCTUKHU (15 4.)
Bonpocs! a5 06cyxaenns:

Koppensuuonusiit ananus. JlucnepcrnoHHbIN aHaIu3. PerpeccnoHHbIN aHaTH3.

1.2. Tema: Iloxabrit GakTopHBI 3kciepuMenT (15 4.)
Bonpocs! a5 06cyxaenns:
KakoBbI cBOWCTBA TOTHOTO (haKTOPHOTO AKCIIEPUMEHTA?

3anaga Nel: ITo 3kcnepuMeHTAIBHBIM JaHHBIM € HCIOJIb30BaHHeM MeToauku [1PI HaiiTh
YPaBHeHUsI, CBA3BIBAIOIINE MeXaHNYeCKHe U CTIeNMaAJIbHbIE CBOHCTBA OTJIMBKY U3 JIeTHPOBAHHOM
CTAJH ¢ XMMHYECKUM COCTABOM, TEMIIEPATypoOii M BpeMeHeM TepMHYeckoii 00padoTKu.

1.3. Tema: JIpoGHerit pakTopHBIi 3kciepumerT (10 4.)
Bomnpocel a5 00cy:KI1eHus1:

[TpuBeanTe MpUMeEpHI pereHus 3a1a4 (B 00J1acTi METAIUTYPIHH) ¢ IPUMEHEHUEM APOOHOTO (PakTOPHOTO
JKCIIEpUMEHTA.

3agaua Ne2: PazpaboTath MaTreMaTH4eCcKyro MOJICNb C UCIOIB30BAaHHEM TEOPUH JPOOHOT0 (haKTOPHOTO
sKcepuMenTa Tna 2”2, 1o 3KCnepHMeHTAILHBIM JaHHBIM HANTH ypaBHEeHHe, CBS3bIBAIONICE
M3HOCOCTOMKOCTBL ¢ xumudeckuM coctaBoM ktubhjdfyjuj xeueyf. dakTopsl 0003HAYECHBI CIIETYIOIINM
obpaszom: X; — comepxanne C %; X, — comepxkanue Si %; X3 — conepxkanure Mn %; X, — conepxanue Cr
%; Xs — conepxanne Ni %; Wurepsans! BapsupoBanus: 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. [TapameTp ontuMuzanuu Y — JaBJICHUE B TOMUJIHHON 30HE METOIUIECKOMN
neyn, kl1a. Marpuna ruiaHupoBaHuUsI IPe/ICTaBIeHa B Ta0IHIIE 2.

Tabmuna 2

No Xo Xl Xz X3 X4: X1X2 X5 :X1X2X3 Y]_ Y2 Y3
OIIbITa

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 4,7 4,9
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 KOMIO3ULMOHHBIN m1aH (10 4.)
Bonpocs! a5 06cyxaenns:

[TpuBeanTe MpUMeEpHI pemeHus 3a1a4 (B 00JacTH METAJUTYPrHH) ¢ IPUMEHEHHEM TIIAHOB BTOPOTO
HopsIIKa.

3agaua Ne3: C ucnonb30BaHHEM OPTOTOHAIBFHOTO MJIaHa BTOPOTO MOPS/IKA AJIsl IBYX (PAKTOPOB U C TpeMs
OTIBITaMH B LICHTPE IUIAHA 110 IKCIIePUMEHTAIbHBIM JAaHHBIM HAWTH ypaBHeHUE, I03BOJIAIOLIIEe
oIpeJeJIMTh BeJIMYMHY 3€PHA B 3aBUCUMOCTHU OT Pe:KMMa TepMO0OPadOTKH CTAIbHOU OTIMBKH.
DakTOpHI 0603HAYCHBI CISAYIONMM 00pazoM: X; — Temieparypa Harpesa °C; X, — Bpemst T.0., MHH.
WuTepsanst Bappuposanus: X; = 850...900; X, = 60...120. [Tapamerp onTumu3anmy Y — BeTHINHA
p3epHa. MaTpuia miaHupoBaHus npeacTasieHa B Tabnuiie 3. [Ipoanann3upoBaTh MONTyuYeHHOE ypaBHEHUE
Ha SKCTPEMYM.

Tabmuna 3
Ne omeITa X1 X, Y

Snpo nnana 1 -1 -1 0,36
2 +1 -1 0,51

3 -1 +1 1,33

4 +1 +1 151

3Be3HBIC TOYKH 5 O=+1.15 0 0,50
6 =-1,15 0 0,31

7 0 O=+1,15 1,59

8 0 0=-1,15 0,45

Hentp niiana 9 0 0 0,30
10 0 0 0,29

11 0 0 0,31




2.1. Tema: Merox kpyToro BocxoxaeHus (12,9 1)
Bonpocs! a5 06cyxaeHns:

B gem cocTouT CyIIHOCTh MeTOo1a KpyTOro BocxoxkaeHus? [[puBennuTe mpuMepsl pemeHus 3a1ad ¢
HCITOJIb30BaHUEM JJAHHOI'O METO/IA.

2.2. Tema: CumrutekcHBIH MeToa ianupoBanus (10 4.)
Bonpoce! a5 06cyxIeHus:

B uem coctout CYIIHOCTh CUMIUICKCHOTO METOAa HHaHHpOBaHI/IH? HpI/IBCI[I/ITe IMPUMCEPLI pCHICHUA 3a/1a4 C
HCIIOJB30BAHMUCM JAHHOI'O METOAA.

3.1. Tema: Cratuctuueckue pyuxuun Microsoft Excel (10 u.)
Bonpocel st 00cyxI1eHuUst:

Hasosure cratuctuueckue Gpyukmuu Microsoft Excel. Kakosa 061acth nux npuMeHeHHs?

3.2. Tema: Craructuaeckue nporenypsl cuctembl STATISTICA mist 06paboTku pe3ynbTaToB aKTHBHOTO
skcnepumenta (10 u.)

Bonpocs! a5 06cyxaenns:
Kakwue 3amaun MoxxHO pemaTh ¢ mpumenenueM nporpammel STATISTICA?
Ilepeuens mem 0151 NOO2OMOBKU K NPAKMUYECKUM  3AHAMUSAM

Tema 1. Beenenue. OO1ue JaHHbBIE O MPOBEICHUM SKCIIEPUMEHTOB.

1. CBeieHus U3 TEOPUU BEPOSTHOCTH U MaTEMAaTHUECKOW CTATUCTUKY (TeHEpaibHas COBOKYITHOCTS,
BBIOOpKA CITy4aifHBIX BEINYMH, XapaKTEPUCTHKN BHIOOPKH).

2. [ToHsiTHE O BUIAX IUTAHUPOBAHUS MATEMATUYECKOTO M (PU3MIECKOTO SKCIIEPUMEHTOB, PHHIIUIIAX
reOMETPHUYECKOTO H (PU3UUECKOTO NOJ00HST 00BEKTOB yIIPABIICHHS.

Tema 2. CtatucTudeckre METOb! B YIPABICHHUH Ka4€CTBOM IPOLyKIIHH.

1. Texyuuit KOHTPOJIb MPOIYKIIHH.

2. [IpuHIUIIBI BBIOOpPa KOHTPOJMPYEMBIX TAPaMETPOB M MX YPOBHS B CTaHJIApTaX HA METAJTyPTHYECKYIO
NPOIYKIIHIO.

3. Crartuctuueckoe 000CHOBaHHE 00beMa BEIOOPKH MTPH KOHTPOJIE y TTOCTABIINKA U TOTPEOUTENS.

4. KoHTpONbHbIE KapTHI.

5. O0mas cxema yrnpaBieHUsI TEXHOJIOTHIECKUM OOBEKTOM € alallTUBHBIM OJIOKOM

Tema 3. XapakTepUCTHKH BHIOB 3KCIIEPUMEHTOB

1. TeopeTuveckuii MOAXOJ], MATEMATHYECKOE CHUMYJIMPOBAHHE YCIOBHUN DKCIEPUMEHTa, (DU3NICCKUN
IKCIIEPUMEHT.

2. YcnoBus nog00usi PU3NUECKOro 00beKTa U MaTepHaIbHOW KOIIHH.

3. Beibop Haubosnee 3pHeKTUBHON CXEMBI SKCIIEPUMEHTA.

4. CocTaBieHHE IUIaHA TMPOBEACHUS JKCIEPUMEHTOB Pa3HBIX YPOBHEH (OMBITHBIN, J1a0OpaTOPHBIH,
MOy IIPOMBIIIIEHHBIH, TPOMBIIIIIEHHBIN, H3TOTOBJIEHHE OMBITHO-ITPOMBIIIJICHHOM TTAPTHN).

Tema 4. BBeneHre B METOIMKY TUITaHUPOBAHUS SKCIIEpUMEHTa (00IIKe TOHSTHUS, IPUHLHIIBI).
1. Buapl mapaMeTpoB ONTUMH3ALUH, 000OIIEHHBIH MapaMeTp ONTUMHU3AINH, (QYHKINS )KEIaTeIbHOCTH.



2. Bribop Trma MaTeMaTHIECKON MOTMHOMHUATBLHOM FITH MHOW MOJICITH.

Tewma 5. [TonHbiii 1 qpoOHBIN (aKTOPHBIN SKCIIEPUMEHT.

1. IlpaBuiia moCTpOEHUS TIAHOB — APOOHBIX PEIUIHK.

2. Pycky Ipy MCTIOJIB30BaHUY IUIAHOB C APOOHBIMH PEIUINKAMH — BIUSHUE HA TOYHOCTh IPOrHO3UPOBAHUS
(YHKIINH OTKJIAKA.

3. Tunsl IJIaHOB JKCIEpUMEHTa — JABY- M Tpex (akropusie miansl Tuma N = m" (N — meoOxomumoe
KOJINYECTBO OIBITOB, M — KOJIWYECTBO YPOBHEH BapbUPOBAHUS CIIydaiHbIX (PAaKTOPOB, N — KOJIUYECTBO
(hakTOpOB).

Tema 6. XapaKTepUCTUKH ILNIAHUPYEMOT'O IKCIICPUMEHTA

1. Koaddurmment korkopaarmu (kodhGHUIHEHT cOTacus) MPpH 3KCIEPTHOH OIeHKE BIUSHUSA (DaKTOPOB HA
(YHKIIMIO OTKJIHKA (TTapaMeTp ONTHMH3AIINHN).

2. OCHOBHBIC CBOMCTBa MATPHIBI MAaTEeMAaTUYCCKH IUIAHUPYEMOTO SKCIEPUMEHTa (OpPTOrOHAIBHOCTS,
pPOTOTabENBHOCTh, CHMMETPUYHOCTh, HOPMUPOBKA SKCIIEPUMEHTAITLHONW MaTPHUIIBI).

Tema 7. TexHUKa INIAHUPYEMOTO SKCIIEPUMEHTA

1. Meronuka pacuera KO3((QUIMEHTOB 3MIIMPUYECKOTO YypPaBHEHUS IO JaHHBIM MPOBEIECHHOTO
IUTAHUPYEMOTO KCIIEPUMEHTA.

2. CBs13b 3 dekTa pakTopa ¢ KOdPPHUIUESHTAMH YPABHCHUSI.

3. Kputepuu onTUMaabHOCTH IJIAHOB 3KCIIEPUMEHTA.

Tewma 8. [Touck onTUMaNBHBIX pelIeHUN

1. BBC}ICHI/IG B pCIICHUEC 10 IMOUCKY ONITUMAJIBHOI'O SKCTPEMAJIBHOI'O 3HAUCHHA ITapaMeTpa OITUMU3ALUA B
obnactu ompenencHus (QYHKIUH IBYX U MHOTO(AKTOPHBIX YpPaBHEHHU (METOH KPYTOTO BOCXOXKICHUS
Bbokca-Yuncona u mip.)



ITPHJIOKEHHUE 2

7 OIIeHO‘lHLIe cpeacrea AJid MpoBEeACHUSA HpOMe)I(yTO‘{HOﬁ aTrecranmum

HpOMe)KYTO‘-IHaH arrecTanud UMECT LCIIbIO ONPCACINUTD CTCIICHDb JOCTHUIKCHU A 3allJTAHUPOBAHHBIX

PE3yJIbTaTOB 06yquI/151 IO JUCHHMIIIIMHE «OpI‘aHI/ISaL{I/ISI 1 MAaTEMAaTUYCCKOC TIJIaHUPOBAHUC

OKCIICPUMCEHTAa» U ITPOBOJUTCA B (bopMe 3a4€Ta C OHCHKOﬁ.

a) [lnannpyembie pe3yibTaThl 00y4eHHUsI H OLICHOYHBIE CPEACTBA 1JIsl IPOBEAeHHUS

HpOMe)RyTO‘lHOﬁ aTreCranmum:

Kon
WHIUKAaTOpa

NHaukaTop 10CTHKEHUS
KOMIIETEHIIHHU

O1neHOYHBIC CPEACTBA

[1K-2: CriocobeH pa3paboTaTh TEXHUYECKUE 331aHUS 110 BHEIPEHUIO HOBOW TEXHUKH, CIIJIABOB U

TEXHOJIOTUH JINTEHHOTO MPOU3BOICTBA

[1K-2.1

Ocy1ecTBIsTH BHEJPEHUE
HOBOH TEXHHMKH, CIIJIAaBOB U
TEXHOJIOTHI JINTEHHOTO
MIPOU3BOJCTBA

Teopemuueckue 6onpocwi:

1) YUto Takoe akTUBHBIN U ITaCCUBHBIN
skcriepuMenT? B uem otinuune
MPOMBIIIJICHHOTO AKCIIEPUMEHTa OT
naboparopHoro? Ilpusenure npumMepsl.

2) Uto Takoe akTopsl 3kcriepumenTta? Kakue
TpeOOBaHUS K HUM MPEAbBISIOTCS?

3) Uro Takoe mapaMmeTp ONTUMHU3ALUH?

4) Kakue BUIbI IJIAHOB 3KCIIEPUMEHTA
cymectByroT? KakoBsl ux cBoiicta? Kakosa
007acTh MPUMEHEHUS 3TUX IJIAHOB?

5) B uem cynHOCTh KOPPENSIMOHHOIO aHannu3a?
6) B yeM CyIIHOCTh JUCIIEPCHOHHOTO aHai3a?
7) B ueM CyIIHOCTh perpecCHOHHOTO aHaTn3a?
8) Uto Takoe 00bsICHEHHas A0S AUCIiepcun’?
9) Uto Takoe ocTaTouHas Jucnepcus?

Ilpaxmuueckue 3a0anus:
Pemenue 3amay Nel-Ne3

Teopemuueckue sonpocwi:

1) KakoBa mocnienoBareasHOCTh 00pabOTKH
pE3yJIBTaTOB IKCIIEPUMEHTA C UCIIOJIBb30BaHUEM
YpaBHEHUN MAaTEeMaTUYECKON CTaTUCTUKU.

2) Kakwue cratucruaeckue ¢pynkiuu Microsoft
Excel nmpuMeHsIFOTCS IpH pelieHr: 33134
IUTaHUpOBaHus dkcriepumenTta? [Ipuseaure
MIPUMEPBHI.

3) Kakue 3a1aun MOKHO pemiathb ¢
npumeHerneM nporpamMmer STATISTICA?

4) B ueM CyIIHOCTh METOa HAMMEHBIIINX
KBaJpaTroB?

5) Uto Takoe anmpoKcUMaIus?

6) Uto Takoe korhdurmeHT koppensiun’?




Kon Nunukatop noCcTUKeHus

O1ieHOYHBIE CPENCTBA
AHIAUKATOpPa KOMIICTCHIINN

7) Uto Takoe K03()HUIUEHT AeTepMUHALIMN?

6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallui, NIOKa3aTe/JIn U KPUTEPUH
OICHUBAHUA:

HpOMe)KYTO‘IHaSI aTTeCTanuusd 110 AUCHUIIIINHE ((OpI‘aHI/I3aI_[I/ISI U MaTEMAaTHYCCKOC
MJIAHUPOBAHUE SKCIIEPUMEHTA)» BKIIOUAET TEOPETUUYECKHUE BOIPOCHI, TO3BOJISIONINE OLEHUTh
YPOBCHBb YCBOCHUSA O6y‘-IaIOHII/IMI/IC$I 3HaHHﬁ, " INPAaKTUYCCKHUE 3a/laHNs, BBIABJIAIOIINUE CTCIICHD
c(OpPMUPOBAHHOCTH YMEHUH W BIIJCHHIA, TPOBOJAUTCS B (hOpPME 3a4eTa C OIICHKOM.

3a4er ¢ OIEHKOW MO JAaHHOW JUCUIUIUIMHE IPOBOAUTCS B YCTHOH (hopme.

Ilokazamenu u Kpumepuu ouenueanus zauema c OI,(EHKOﬁ.'

— Ha OLEHKY «OTJHYHO» (5 0OamoB) — oOyyarouuiicss JEMOHCTPUPYET BBICOKUH YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe WU INIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHACT TMPAKTHUECKUE 3aJaHHs, CBOOOIHO OIEpUPYET
3HAHUSIMM, YMEHUSIMH, IPUMEHSIET UX B CUTyallUsAX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OLIEHKY «xopomo» (4 Oamna) — oOyyaroluics JEMOHCTPUPYET CPEIHUN YPOBEHb
c(OPMHPOBAHHOCTU KOMITETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOECHBI, HO JOIYCKaIOTCS
HE3HAYNTENbHBIC ONIMOKH, HETOYHOCTH, 3aTPyJHEHHS IPY aHATUTUIECKUX OTEPAIHX, IEpPEeHOCe
3HaHUHI U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLIEHKY «YyI0BJIETBOPHUTEJbLHO» (3 Oaymia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBI
ypOBeHb C(HOPMHUPOBAHHOCTU KOMIIETECHIIMI: B X0/I€ KOHTPOJIbHBIX MEPONPUITUIN TOIMYCKAIOTCS
OMIMOKH, TPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWN, yYMEHHH, HAaBBIKOB, OOyYaroIIAKCS
UCTIBITHIBAET 3HAUUTENIbHBIE 3aTPYJHEHUS NPHU ONEPUPOBAHUU 3HAHUSAMH U YMEHUSMH IPU UX
NepeHOCe Ha HOBBIE CUTYAITHH.

— Ha OLIEHKY «HeY/JAOBJIETBOPUTEJIbHO» (2 6ayuia) — oOyJarouuiics JeMOHCTPUPYET 3HAHUS He
6osee 20% TeopeTHuecKoro MaTepuaa, I0MyCKaeT CyleCTBEHHbIEC OMUOKH, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6ain) — oOydaromuiicss He MOXET MoKa3aTh 3HAaHUS Ha
YPOBHE BOCIPOM3BEACHUSA U 00BACHEHNS UH(OPMAIIMH, HE MOXKET MOKa3aTh UHTEIJIEKTyallbHbIE
HaBBIKH PEUICHUS IPOCTHIX 3a7ad.




HNPUWIOXKEHHUE 3

METOJHYECKHE PEKOMEH/JAIIUH K IIPAKTHYECKHUM 3AHATHAM

CemuHap - BUJ TPYIIOBBIX 3aHATHH 10 KaKOK-THO0 HAYYHOH, y4eOHOH U qpyroi mpolieMaTHKe,
AaKTUBHOE OOCYXIEHHE YYaCTHUKAMHU 3apaHee IOJrOTOBJIECHHBIX COOOIEHMH, AokiIanoB u T.ai. C
TEMAaTHUKOM CEMUHApPOB CTYACHTHI 3HAKOMSITCA 3apaHee. AJITOPUTM MOATOTOBKH K CEMHUHAPY CJETYIOLIUI:
BBIOpaB TEMY, CTYACHT COCTaBJsI€T CBOW IUIaH-TpadUK MOATOTOBKUM K ceMuHapy. st mpuoOpereHus
LIMPOKOT0 BUICHMSA MPOOJIEMbI CTYyIEHT CTAapacTcs OCMBICIUTH €€ B 00IeM 00beMe; MO3HAKOMUTECS C
TEMOH M0 0a30BOMY y4eOHOMY ITOCOOHIO MIIM IPYTO OCHOBHOW PEKOMEHAYEMOM JINTEpaType; BBIABUTH
OCHOBHBIC HJI€H, PACKPBHIBAIOIIUE AaHHYIO MPOOJEeMy; CBEPUTh UX OIpEIeNieHHS CO CIPaBOYHHKAMH,
SHUUKJIONEANCH; IOArOTOBUTH IUIAH-KOHCIEKT PACKPBITHS AAHHOW NpOOJEMBl; BBIBUTH HESCHBIC
BONPOCHl W NOA0OpaTh JONOJIHUTENBHYIO JIMTEPaTypy Ul HX OCBELICHMS; COCTaBUTb TE3HCHI
BBICTYIUICHUS! HA OTAEIBHBIX JIMCTAX AJIS MOCIEAYIONIEr0 BHECEHHS JONOJHEHUH U TIOJTOTOBUTE JTOKNIA]
win  pedepar AN cooOlIEHHS Ha CEMUHAape; NPOaHAIM3UPOBAaTh COOpPaHHBI MaTrepuan A
JOIOJTHUTENbHOW HMH(pOpPMAaLMU IO TeMaM CEMHHApa; TOTOBSICh K BBICTYIICHHIO HAa CEMUHAape, II0
BO3MOXXHOCTHU IIPOKOHCYJIBTUPOBATHCA C MPETNOAaBaTeNeM; OTHOCUTHCS K COOpaHHOMY MaTepHaiy, Kak K
UCTOYHUKY OYyAyIINX UCCIIEIOBAHUH.

[IpakTHyeckre 3aHATHS PACIIMPSIOT U 3aKPEIUIAIOT 3HAHU, 3aJI0’)KEHHBIE B TEOpUH npeaMera. Ha
HHUX BBIHOCSITCSI BOIIPOCHI, 0COOEHHO HEOOXOIUMBbIE IS MPAKTUKH, WIH MPOOJIEMHBIE BOIPOCHI, KOTOPbIE
BO3MOYKHO PEIUTH TOJBKO B Mpolecce coTpyaHudectBa. Cpenn 00s3aTenbHBIX TPeOOBaHUI K CEMHHAPY -
Mpe/IBapUTEIbHOE O3HAKOMIIEHHE C TEMOM, BOIPOCAMHU U JINTEPATypoH Mo JaHHOM TeMe.

CoBpeMeHHas1 NPAaKTUKa OpeiaracT MUPOKUI Kpyr THUIOB CEMHHApPCKUX 3aHATUH. Cpeau HHX
ocoboe MecTo 3aHUMAaeT CEMHUHAP-AUCKYCCHUs, TJIe B JUAajore XOpollo yCcBauBaeTcsi HOBasi HH(GopManys,
BUJIHBI YOCKICHUS CTYICHTA; OOCYXIAIOTCSI MPOTUBOpEUUsS (SIBHBIE W CKPBITBIE) M HEIOCTATKH; IS
o0cyxneHust OepyTcs KOHKPETHBIE AaKTyallbHblE€ BONPOCHI, C KOTOPBIMH CTYAEHTHI NPEABAPUTEIHHO
03HAaKOMJIEHBI. Taxke B ceMUHap BKIIFOYAIOTCSl BOIPOCHI ISl HHTEIJIEKTYalbHON Pa3sMHUHKU (MHOTa 3TO
JUCKYCCHOHHAS CTaThsI, TI0 KOTOPOH CTaBATCS MPOOJIEMHBIE BOTIPOCHI); TUCKYCCHSI MOJKET Pa3BepThHIBATHCS
3309HO KaK KpyroBoW ceMuHap. Jlaiee MomBOAATCS WTOTH AUCKYCCHHM, 3aCIYHIMBAIOTCS M 3aIIUINAIOTCS
mpoekTHele 3amaHus. llocie 3Toro mpoxomuT "MO3roBod mMTypM" MO HEpEmIeHHBIM IpodiieMam
JAUCKYCCHH, a TaKXE BBIABIAIOTCA TMPUKIAAHBIC aCICKTbl, KOTOPBIC MOXHO PCEKOMCHIOBATH MJIA
BKIIIOUEHUS B KYPCOBBIE U AMIUIOMHBIE paOOTHI WIIM B anpo0Oalinio Ha pakTuke. Ha ceccun npenogaBaTenb
0000111aeT Pe3ysIbTaThl IPOAETAHHON CTYIEHTOM PaOOTHI.

CCMI/IHapLI'III/ICKYCCI/II/I MMPOBOJAATCA C LECJIbIO BBIABJICHUA MHCHHA CTYJACHTOB IO aKTyaJIbHBIM
BOMPOCAM M3y4aeMOro MpeaMera.

CemuHap-uccieloBaHUE IpearojaracT NpeABAPUTENbHYI0 padoTy - HamucaHue pedeparta,
JOKJIaZa MO WTOraM OMNBITHOW pPaboOTHL. YuacThe B HEM - 3TO, MPEXKAE BCEro, IUajor CTyIEeHTa C
npenoaasareneM. Pe3ynbraTel 006CyKIal0TCS HA CEMUHApE C HATJSAHBIM ITO0Ka30M HCCIIEA0BATENbCKOTO
Marepuaia (CXeMbl, TaOJIuLpbl, TpaduKy, IMarHOCTUYECKUE METOAUKH). YacTHUHO MaTepuall MOXeET OBITh
BiroueH B BKP. Ilpm moaroroBke k CeMHHapy-MCCIEAOBAHUIO CTYIEHT H3Yy4daeT pe3yJbTaThl
TEOPETUYECKUX HCCIIEOBAaHUH, COCTaBIIsIeT OWOIMOrpaduio Mo TeMe, YYUTCS MUcarb 0030pbI 1O
TEXHHYECKOU 3aj1aue-npodiieme.

[IpobnemHBIl ceMHHAp TOTOBUTCS NPENOJAaBATENIEM JIOCTATOYHO OCHOBATEIBHO: MOIOHMPAIOTCS
npoOJeMHbIe M KOHTPOJIBHO-TIPOBEPOYHBIE BOIPOCHL. Takol ceMHUHAap BO3MOXEH TOJIBKO TIOCHe
NPOXOKIEeHUsT TeMbl. K HeMy CTyJeHTBHl TOTOBSTCS IO JUTEPATypHBIM HCTOYHHMKaM: MOHorpadwwu,
CHPaBOYHMKH, CIIOBApH, XypHaibl. K mpobieMHOMY ceMuHapy mpocMaTpuBaeTCsl TUTEpaTypa B paMKax
Pa3IMYHBIX HMCCIEA0BATENLCKUX KON (HampuMmep "TpaauiMOHHbIE W HETPaJAWLHOHHBIE MOAXOABI K
mpobaeme").

Haunbonpiryro 3¢ QGeKTHBHOCTh TPHHOCIT CEMHHApBI, TPOBOAWUMBIE B (DOpME KOJJICKTHBHOM
MI03HABATENBLHOM JIESTEIbHOCTH, UMEIOILEH OmpeieIeHHbIle 0COOEHHOCTH, & UMEHHO:

- pasziericHUe CTYACHTOB Ha TPYIIIBI 0 UX XETAaHHWIO (C 00s3aTENbHBIM Y4YacTHEM CTYACHTA C
YCTOHYHMBBIM HHTEPECOM K TaHHOMY TIPEAMETY);

- IOCTAaHOBKa OOIIUX LeJIeH U 3aa4 AJIs TPYIIIIBL;

- paboTa B oCIeJ0BaTENbHOCTH - HHAUBHAYalbHAas, MapHas (Jalle BCero MepeKpecTHbIN Ompoc),
paboTa B rpyrrne, KOJIJICKTUBHAS,

- 00s13aTeNpHOE MPeIBAPUTENFHOE OIPAaHUYCHHUE 110 BPEMEHH KaXK/I0T0 3Tarla 3aHATH;

- DKCHEPTHBIN aHATIN3 C pacyeToM K03 (huIeHTa KOHKOPAALUHT;

- OIIEHKa paOOTHI TPYIIEI IPETIOAaBaTENIEM;



- IPOBEACHUC CaMOOILICHKH.

Ipumepnviii nepeuenb mem pechepamos 6 suoe unoOusUOYaIbHbLX domawnux 3aoay (M13)

1. OcHOBHBIE TOHATHS U3 TEOPHH BEPOATHOCTHA U MAaTEMATHIECKOM CTATUCTHUKH (TeHEpabHas
COBOKYITHOCTB, BRIOOPKA CITyJailHBIX BEITUYHH, XapaKTEPUCTHKH BHIOOPKH).

2. [lonsTHE 0 BUAAX IIAHUPOBAHUS MATEMATHIECKOTO M (PU3NIECKOTO SIKCIIEPUMEHTOB,
MPUHLIUTIAX TEOMETPUIECKOTO U PUINIECKOTO TO00MS 0OBEKTOB YIIPaBICHUSI.

3. Texymuuii KOHTPOJIH MPOAYKIIHH.

4. IlpuHumMmel BBIOOpPa KOHTPONMPYEMBIX TapaMeTpOB M HMX YPOBHS B CTaHIapTax Ha
METAJUTypPTUIECKYIO TPOAYKIHIO.

5. Cratuctuueckoe 000CHOBaHHE 00beMa BRIOOPKH MIPU KOHTPOJIE Y TIOCTABIIINKA U TOTPEOUTEIS.

6. KoHTpospHBIE KapThI.

7. O0miast cxema ynpaBieHHsI TEXHOJIOTHYECKUM OOBEKTOM C aIalTUBHBIM OJIOKOM

8. Teopernueckwii TOIXOA, MaTEeMAaTHYECKOE CHMYJIHPOBAHWE YCIOBAW JKCIEPUMEHTA,
(hH3UYeCKUit SKCIICPUMEHT.

9. YcnoBus momobusi pu3ndeckoro o0beKTa U MaTepUaIbHON KOIIHH.

10. Bri6op Hanbomnee 3h(heKTHBHOI CXEMBI SIKCIIEPUMEHTA.

11. CocraBneHne IUIaHa TPOBENEHUS OKCIIEPUMEHTOB pa3HBIX YpPOBHEH (OMBITHBIN,
71a00PATOPHBIM, IOJIYIPOMBIIUICHHBINA, TPOMBIIUICHHBINA, HW3TOTOBICHUE OMBITHO-TPOMBIIICHHON
MapTUn).

12. Buapl mapameTpoB ONTHMHU3AIUH, OOOOIIEHHBINM MapaMeTp ONTHUMHU3AINH, (QYHKITUSL
JKeJIaTeNbHOCTH.
13. BeiOop THITa MaTEMAaTHYECKON TTOJTUHOMHUAILHOM MIIH WHOM MOJICIIH.

14. TIpaBuiia moCTpOEHUS TIAHOB — IPOOHBIX PETLTHK.

15. Pucku mpu WCMONB30BaHWM IUIAHOB C JPOOHBIMH DEIDIMKAMHU — BJIVMSIHAE Ha TOYHOCTH
MPOTHO3UPOBAHUS (DYHKIIMU OTKIIMKA.

16. THIIBI IITAHOB SKCIIEPUMENTA — JIBY- M Tpex (aktopubie mwiansl Tuna N = m" (N — neo6xoxumoe
KOJIMYECTBO OMBITOB, M — KOIMYECTBO YPOBHEW BapUPOBAHUS CIIYYalHBIX (DAKTOPOB, N — KOJIHYECTBO
(hakTOpOR).

17. Koaddumment xonkopaanuu (kod3hOUIHMEHT corjacus) MpH SKCIEPTHON OICHKE BIIMSHUS
(hakTOpoB HA (HYYHKIMIO OTKIIMKA (TTapaMeTp ONTHMH3AIINH ).

18. OcHOBHBIE CBOHCTBA MAaTpPUIBI MaTeMaTH4YEeCKH IUIAHUPYEMOTO  JKCIepUMEHTa
(OpTOTOHANBHOCTH, POTOTA0ENBHOCTE, CHMMETPUYHOCTH, HOPMHUPOBKA SKCIIEPUMEHTAIILHON MaTPHUIIBI).

19. Meronuka pacuera KO3pGHUIIMEHTOB IMIIUPHUYECKOTO YPABHEHHUS 110 JAaHHBIM MPOBEIEHHOTO
TUTAHUPYEMOTO DKCIIEPHMEHTA.

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

21. Kpurepun onTUMaIbHOCTH MJIAHOB AKCIEPUMEHTA.

22. BBenmeHue B pelleHHE IO TMOUCKY ONTHMAIbHOTO AKCTPEMAalIbHOTO 3HAYCHUS IapaMmerpa
ONTUMH3ALIMYU B OOJIACTH orpejieNieHrss QYHKIUU JBYX W MHOTO(AKTOPHBIX ypaBHEHUH (METOJl KpyTOTo
BOCXOXeHHUsS bokca-Yuicona u ip.)



