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JIner akryanuzanuu paéodeil mporpaMMsl

Pabouast mporpamMmma repecMoTpeHa, 00cykaeHa u ogoopeHa s peanusarnuu B 2025 - 2026
yueOHOM Troly Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u 0J00peHa s peanusauu B 2026 - 2027
yueOHOM rojly Ha 3acefaHuu Kadeapsl JIMTEHHBIX MPOIECCOB M MATEPUATOBEICHHS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfS)

Henstmu ocBoeHMsT NUCHUIUIMHBI «OpraHu3zanus U MaTeMaTHYecKoe IUIaHWPOBaHUE
OKCIIEPUMEHTa» SBISIFOTCSA: (OPMHpPOBAHME Yy CTYJACHTOB HABBIKOB OpraHU3alUd U
MaTeMaTHUYECKOT0 TUIAHUPOBAHUS SKCIIEPUMEHTANILHBIX HCCIIEIOBaHHM; OBIaJeHUE METOIUKON
CTAaTHCTUYECKON 00pabOTKH pe3yabTaTOB AKTUBHOTO JKCIEPHUMEHTA; OBIAJCHHE METOJaMHU
ONTUMM3AIHNH 00BEKTOB HKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUH.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucuunnuuaa  OpraHuzanus, MaTeMaTH4YeCKOE€ IUIAaHUPOBAHME W MPOBEACHUE
AKCIIEPUMEHTA BXOJHUT B 4aCTh Y4EOHOTO MIaHa POPMHUPYEMYIO YIaCTHUKAMU 00pa30BaTeIbHBIX
OTHONICHUH 00pa30BaTEIbLHON MPOTPaAMMBI.

JUis  w3ydeHUs  IUCHUIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHS,  BIJIAJCHUS),
c(hOpMUPOBAHHBIE B Pe3YJIbTaTE U3yUCHUS TUCIUILINH/ IPAKTUK:

NudopmannoHHbIe TEXHOJIOTHU B METAILTYPTUN

3Hanus (yMEHHUs], BIAJCHHUs), TOJyYeHHbIC MIPU U3yYE€HUU JAHHON JAUCUUIUIMHBI OYAyT
HEOOXOIUMBI JIJIsl U3YYCHHSI JUCIIUILTIH/TIPAKTHK:

Opranuzanys Hay4YHO-TIPAKTUYECKUX UCCIIEOBAaHUMN

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATHM(PUKAITMOHHOMN paboThl

MopenupoBaHnre 1 ONTUMHU3ALMS TEXHOJIOTHUYECKUX ITPOLIECCOB

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE U MHCTPYMEHTAJIbHbBIE MATEPUAIbI

[IpoekTupoBaHuE TEXHOJIOIMYECKUX IPOLIECCOB C HCIOIb30BAHUEM HCKYCCTBEHHOIO
WHTEJUICKTa

HckyccTBeHHBIE HEHPOHHBIE CETH

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYEMble Pe3yJIbTAThl 00y4eHu s

B pesynbrare ocBoeHus AUCHMIUIMHBL (Moayis) «OpraHusanusi, MaTeMaTH4ecKoe
IUTAHUPOBAHHUE U NPOBEJCHHUE HKCIEPUMEHTa» 00yJaroIUiCs T0JKEeH o0ajaTh CleayoUMMU
KOMIETEHIMSIMU:

Kon naaukaTopa WNHaukaTop TOCTHKCHUS KOMITICTCHITUN

VYK-1 CrnocoGeH ocymiecTBIsITh KPUTHUECKUN aHaiu3 MPOOJIEMHBIX CUTyalluidi Ha OCHOBE
CHCTEMHOTO IOIX01a, BEIPA0ATHIBATh CTPATETHIO JICHCTBHI

VK-1.1 3HaeT: Kak aHaJIM3UPOBaTh MPOOJIEMHYIO CUTYallUIO KaK CUCTEMY, BBISBIISS
€€ COCTABJISAIONINE U CBA3U MEXTY HUMH
YK-1.2 YMeeT: KpUTUYECKU OLIEHHWBATh HAJEKHOCTh MCTOYHHUKOB HH(OpMalUH,

paboTaTh C MNPOTHUBOpPEUMBOW HH(pOpMaLUell M3 pa3sHBIX HCTOYHUKOB,
ompenesaTh Mpodensl B WH(OpMaAIMK, HEOOXOIWMOW NIt perieHus
po6JIEMBI U IPOEKTUPOBATH NPOLIECCHI 110 UX YCTPAHEHUIO

YK-1.3 Nmeer mnpaxkTHueckuid  ONBIT:  pa3pabaTbiBaTh U COJIEP’KATEIbHO
apryMEHTHPOBATh CTPATErHIO peIIeHHs MPOOJIEeMHON CUTyallud Ha OCHOBE
CUCTEMHOTO U MEXAMCUUIUIMHAPHOTO TOJIXOO0B; CTPOMUTH CLIEHAPH
pean3alyy CTpaTEruu, ONPEAEIIsis BO3SMOKHBIE PUCKH U IIpeJyIaras IyTH UX
yCTpaHEHUs!




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0EMKOCTh JAMCIIUIUIMHBI COCTaBIsAeT 3 3aueTHhIX enunuil 108 akax. dacos, B TOM

YUCJIC:

— KOHTaKkTHas padora — 36,1 akaj. 4acos:
— ayIUTOpHAs — 32 aKaJl. 4acoB;

— BHeaynuTopHas — 4,1 aka. yacos;
— caMocTosTeNbHas paboTa — 36,2 akaJ1. 4acos;
— B (hopMe MpakTUIeCKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - Kypconas paboTa, IK3aMeH

Paznen/ tema
JIACLUATIIINHEL

Cemectp

AynutopHas
KOHTaKTHas pabora
(B akaz. yacax)

Jlek.

11a0.
3aH.

IIPAKT.
3aH.

CamMocrogrenbHas

paborta cTymeHTa

Bung

CaMOCTOSITEIIbHOM

padoThI

dopma TEKyIIEro
KOHTPOJISL
YCIIEBaEMOCTH U
MIPOMEKYTOTHOM
aTTecTalluu

Kon
KOMIIETEHIIMH

1.1 OcHOBHblE NPUHIMIIBI
OpraHM3allill  aKTHBHOTO
JKCIIEpUMEHTA. Bunaer
MJIAHOB 3KCIEPUMEHTA U UX
CBOWCTBa

Nzydenne
yueOHOIl u
HayJHOU
JIUTEPaTypHhl,
pabora ¢
JNEKTPOHHBIMU
OubIMoTEeKAMH

VYerublit ompoc,
pedepar.

VK-1.1, VK-
1.2, VK-1.3

1.2 Kparkue cBeneHus U3
TEOpUU  BEPOSTHOCTH U
MaTeMaTHYeCKOI
CTaTUCTUKU

Nzyuenue
yueOHO# 1
Hay4HOU
JIUTEPaTypBHI,
pabora c
3JIEKTPOHHBIMU
6ubmoTekamMu

VYcrHblit
ompoc,pedepar.

VK-1.1, VK-
1.2, VK-1.3

1.3 Tlonuelii (axTOpHBIHA
SKCIIEPUMEHT

Nzyuenue
yaeOHOI 1
Hay4YHOM
JIUTEPaTypBHI,
pabora c
3JIEKTPOHHBIMU
O6ubimorexamu

YerHblit onpoc.

YK-1.1, VK-
1.2, YK-1.3

1.4 poOGHbIii (aKkTOpHBIH
IKCIIEPUMEHT

N3yuenue
yueOHOil u
Hay4HOU
JIUTEPATYPBI,
pabora ¢
3JIEKTPOHHBIMU
O6ubimorexamu

YcTHbIi onpoc

VK-1.1, VK-
1.2, VK-1.3

15 HenTpansHbIit
KOMITO3UIIMOHHBIN TUIaH

Nzyuenue
yueOHOI u
Hay4HOU
JIUTEPATYpBHI,
pabora ¢
3JIEKTPOHHBIMU
OoubmoreKkamMu

VYeTHBIl onpoc,
pedepar.

YK-1.1, VK-
1.2, VK-1.3




Nzyuenue
1.6 [Tnanuposanue yueOHOIt n
. patypal, Pedepar. 1.2, VK-1.3
ycnoBuidl.MeTos;  KpyTOro pabora ¢
BOCXOKICHHS JNEKTPOHHBIMU
OubIMoTEKaMU.
Nzydenne
1.7 Meton KpyTOTo y:aeGHggﬁH
BOCXOXJICHHS. i YcTHBIi ompoc, VYK-1.1, VK-
N 2 2 4 JIUTEpaTypBl,
CuMIIeKCHbIH METOJ aGoTa C pedepart. 1.2, VK-1.3
TUIAHUPOBAHHS. P
JNEKTPOHHBIMU
OubmoTeKamMu
1.8 KommbrorepHsle HSyquVH ¢
N yueOHOit u
METOIBl  CTATUCTUYECKOMN HAVaHOI
00paboTKu  pe3yabTaToB 2 2 6 nmeylallT . VeTHbH OMDOC YK-1.1, VK-
HKCIIEPUMEHTA. PATYPEL, poc. 1.2, YK-1.3
pabota ¢
Crarucruueckue (GyHKIHA
. JIICKTPOHHBIMH
Microsoft Excel
Oubimorexkamu
Nzyuenue
19 CTaTHCTHUECKHE yueOHO# 1
TPOLIETyPhI CHCTEMBI HAy4HOI . i i
STATISTICA e 12 | swreparypsr, | TR ompoc. | VK-1.1, VK
Pegepar. 1.2, VK-1.3
00paboOTKH  pe3yJIbTaTOB pabora ¢
AKTHBHOTO YKCIIEPUMEHTA JNEKTPOHHBIMHU
OubIMoTeKaMH
Hroro no pazaeny 16 16 36,2
Hroro 3a cemectp 16 16 36,2 Kp,3K3aMeH
Wroro no aucuuminae 16 16 36,2 Kypeosas pabora,
9K3aMCH

5 Oopa3oBaTe/ibHbIe TEXHOJIOTUH

[Ipy mpoBeneHUM JEKIMOHHBIX U MPAKTUYECKUX 3aHATHUH HCIOJB3YIOTCS Kak
TPAAUIUOHHBIC, TaAK U MOAYJIbHO-KOMIICTCHTHOCTHELIC 06p330BaTCJ'IBHI)Ie TEXHOJIOI'MH, aKTUBHBIC
Y UHTEPAKTUBHBIE METOBI OOyUEHHS.

Ha 3amsTHsX  menecooOpa3HO — WCMONB30BaTh  TEXHOJOTHIO  KOJUIEKTHBHOTO
B3auMooOyudeHus. [Ipu 3ToM HE06X0MMO MOBBIIATH TO3HABATENIbHYIO AKTUBHOCTh CTY/JIEHTOB,
OpTaHu3ys CAMOCTOSITENIEHYIO pabOTy KaK UCCIIEA0BATENLCKYIO TBOPUECKYIO ESATEITHHOCTD

Crnenyer MCIonb30BaTh KOMIUIEKC MHHOBAIIMOHHBIX METO/OB AaKTUBHOIO OOy4YeHMH,
BKJIIOYAIOLIUH B ce0s:

- CcO3/aHMe NpPOOJEMHBIX CHUTyallMd C TIOKa3aTeNbHbIM pELICHHEM IpoOJieMbl
npernojaaBarenieM u 0e3 Hero;

- CaMOCTOSITEIbHYIO MOUCKOBYIO JIESITEILHOCTh B PELICHUH IMPOOJeM, HaIpaBIseMylo
Iperno/iaBaTesieM;

- CAMOCTOSITEIIbHOE pelleHre MPo0IeM CTyICHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanmaumf MHHOBAIIMOHHBIX METO/10B O6y‘IeHI/I$I BO3MOXHa C HCIIOJIb30BaHUEM
CJIEAYIOUIMX TPHUEMOB:

- PAaCKpBITUC MpEIIoAaBaTCJICM IMPHYMH M XapaKTepa HEyaad, BCTPCHAIOMIHUXCA IIPpH
peleHny npooieM;

- IEMOHCTpALKS Pa3HbIX OJIX0J0B K PEUICHUIO KOHKPETHON MPOOIEMBL;

- QaHAJIM3 TIONTYYEHHBIX PE3YIbTATOB U OTHICKAHHUE TPAHUI] UX PUMEHUMOCTH.



[Ipn mnpoBeneHUH 3aKIIOYUTEIHHOTO KOHTPOJIS HEOOXOAMMO BBISIBUTH CTEICHb
MPaBUJIBHOCTH, 00bEeMa, MTYOUHBI 3HAHU, YMEHH, HABBIKOB, MMOTYYEHHBIX IIPU U3yYEHUH Kypca
HapSIy C BBISIBICHUEM CTETICHH CAaMOCTOSITEIbHOCTH B TPUMEHEHHUH TIOJTYYCHHBIX 3HAHUH.

K wuHTepakTUBHBIM MeETOJaM, HCIOJB3YEeMbIM MpPH HU3YUYEHUU  JUCIUILIMHBI
«Opraamu3anusi 1 MaTeMaTHIeCKOe TIAHUPOBAHNE SKCIIEPUMEHTA», OTHOCSATCS: MCIIOIh30BAHHE
KOMIIBIOTEPHBIX CUMYJISIIIMM, pa300p KOHKPETHBIX CUTYallMid B COYETAHWU C BHEAYTUTOPHOM
paboToii ¢ 1eNbl0 (POPMUPOBAHUS U PA3BUTHS MPOPECCHOHATHHBIX HABBIKOB OOYYAIOIIUXCS.
[lepenaua HEOOXOAMMBIX TEOPETHUECKUX 3HAHMNA MPOUCXOAUT C  HCIOJIB30BAHHEM
MYJIbTUMEAUIHOTO 000pYy10BaHUS.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalomumxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf POBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUIITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Ulypun, K. B. IlnanupoBanue u 0o0paboTKa pe3yabTaToOB SKCIEPUMEHTA | y4eOHOE
nocobue / K. B. IlllypuHn, O. A. Komnsuios, U. I'. [Tanun. — Koponés : MI'OTY, 2019. — 196 ¢c. —
ISBN 978-5-00140-385-2. — Tekcr : anekTpoHHbIid // JlaHb | 3J€KTPOHHO-OHMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/140930 (nara oopamenus: 30.01.2024). — Pesxxum
JOCTYTIA: JUIsS aBTOPU3. MOJIb30BaTeNei. 1.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. Jlonmatun, B. 0. Opranuzanus skcnepuMenTa: [lmanel BTOporo mnopsiika U MCCaeI0BaHUE
obnactu ontumyMa : yueoHoe nocobue / B. 0. Jlonarun, B. H. Illymenko. — Mocksa : MUCHC,
2011. — 46 ¢. — ISBN 978-5-87623-403-2. — Tekcr : anekTpoHHbIi // JIaHb © 3I€KTPOHHO-
oubmmoreynas cucrema. — URL: https://e.lanbook.com/book/117005 (marta oOpalieHus:
22.01.2024). — PexuM oCTyMa: Uil aBTOPH3. TTOJIb30BATEIICH.

2. CemenoB, b. A. VmxkeHepHBI AKCIEPUMEHT B TNPOMBINUICHHOW TEIIOTEXHUKE,
TEIUIOIHEPTeTUKE U TEIUIOTEXHOJIOTHSX : yueOHoe nmocobue / b. A. CemeHOB. — 2-¢ u31., A0M. —
Cankt-IlerepOypr : Jlamp, 2013. — 400 c¢. — ISBN 978-5-8114-1392-8. — Tekcr :
3IEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAs cucTtema. — URL:
https://e.lanbook.com/book/5107 (mata oOpamenus: 22.01.2024). — Pexum jgoctyma: s
aBTOPH3. IIOJIb30BATEIIEH.

3.Merto/010THs ¥ PAKTHKA IIAHUPOBAHUS dKcnieprMenTa B Poccuu : moHorpadus / 1O.
IT. Annep, O. B. I'panoBckuii. — Mocksa : MUCHUC, 2016. — 182 c. — ISBN 978-5-87623-990-
7. — Tekcr : anekrpoHsblid // JlaHb : 31MeKTpOHHO-OMOMHMOTEe4YHass cuctema. — URL:
https://e.lanbook.com/book/93686 (mara obpamenus: 22.01.2024). — Pexum goctyma: uis
aBTOPU3. I10JIb30BATEIIECH.

4. JlonatuH, B. 0. Opranunzanus sxciepumenTta: CUMILUIEKCHOE IIJIaHWPOBAHUE | yueOHOe
noco6ue / B. 0. Jlonatun, B. H. lymenko. — Mocksa : MUCHUC, 2010. — 46 c¢. — ISBN 978-
5-87623-404-9. — Texkcrt : anexTpoHHbIH // JlaHb : 3neKTpoHHO-OMOIHOTeYHas cuctema. — URL:
https://e.lanbook.com/book/117006 (mata obpamienus: 22.01.2024). — Pexxum moctyma: uis
aBTOPH3. IOJIH30BATEIIEH.

B) MeTtoguyeckue ykazanus:


https://e.lanbook.com/book/140930
https://e.lanbook.com/book/117005
https://e.lanbook.com/book/5107
https://e.lanbook.com/book/93686
https://e.lanbook.com/book/117006

1. TlnanupoBaHHE SKCIEPUMEHTa . MeToaWdeckue ykazanus / cocraButenb JI. C.
[Mpoxaceko. — Yensounck . HOYpI'Y, 2017. — 33 ¢. — Tekcr : snektpoHHbii // Jlaub :
JIEKTPOHHO-OMOMmoreunas cuctema. — URL: https://e.lanbook.com/book/197836  (nara
obpamienns: 30.01.2024). — Pexxum f0CTyIIa: AJ1s aBTOPHU3. II0JIH30BATENIEH.

2. Hasuna, JI. U. IlnanupoBanume W opraHuzamnus dSKcrnepuMeHTa. JlabopaTopHbIil
NpakTUKyM : yue6Hoe mocooue / JI. . Hasuwna, JI. b. Jluxauesa, O. I1. JIBopstauHOBa. — BopoHek
: BTYUT, 2019. — 108 c¢. — ISBN 978-5-00032-408-0. — Tekcr : anextponHsiii // Jlaup :
3JIeKTpOHHO-0MOMMoreynass cuctema. — URL: https://e.lanbook.com/book/130214  (nara

oopamenus: 30.01.2024). — Pexxum n0CTVYIIA: IS aBTOPU3. [OJIB30BATEIIEH.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaumenoBanue .
1o Ne noroBopa Cpox 1eicTBUS INLICH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
T7Zip CBOOOJHO  PacHpoCTpaHSIEMOe OeCCpPOUHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

DnekTpoHHas 0a3za MEepHOAWYECKUX H3MaHui East
View Information Services, OO0 «1IBHCy»

https://dlib.eastview.com /

HanuonaneHas ~ MHQOpPMaMOHHO-aHAIUTHYECKAs
cucteMa — Poccuiickuii  MHAEKC  HAy4HOIO
nutuposanus (PMHII)

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

ITouckoBas cucrema Axamemusi Google (Google
Scholar)

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

Nudopmannonnas cucrema - Ennunoe okHo 1ocTymna
K MH()OPMAIMOHHEIM pecypcaMm

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

®enepanbHOE  TOCYAAPCTBEHHOE OI0KETHOE

YUPEKICHUE «DenepanbHbIT urcrutyt|URL: http://www1.fips.ru/
MIPOMBIILIEHHONH COOCTBEHHOCTHY

iz(;;ﬁgﬁﬁaﬂ Tocynapcreennas bnbmioTexa. https://www.rsl.ru/ru/4readers/catalogues/

OnexTpoHHbIe pecypcbl Oubmmoreku MITY wum.
I'.11. HocoBa

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

()] aJbHBIN BaTEJILHBIA  IOpTal  —

CACp obpasopare op http://ecsocman.hse.ru/

Okonomuka. Conponorus. MeHeKMeHT

VYHuBepcurerckass  MH(OpMAIMOHHAs  CHUCTEMa . .
https://uisrussia.msu.ru

POCCHSI D

MC)K,ZLYHapO,[[HaSI 621321 MOJIHOTCKCTOBBIX KYPHAJIOB
Springer Journals

http://link.springer.com/

MexnyHaponHas pedepaTuBHasi U MOJTHOTEKCTOBAS
cipaBoyHast 0a3a JaHHBIX HAYYHBIX W3JaHUIN
«Springer Naturey

https://www.nature.com/siteindex

ApxuB HayuHbBIX KypHanoB «HanuoHanbHbIN
ANEKTPOHHO-UH(GOPMaIMOHHbIN KoHopurym» (HIT
HOMKOH)

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

9 MaTepuaJibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIMHBI (MOTY/JIs1)



https://e.lanbook.com/book/197836
https://e.lanbook.com/book/130214
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://host.megaprolib.net/MP0109/Web
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://link.springer.com/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

MarepuanbHO-TeXHUYECKOe 00eCTIedeHrEe TUCIIUITIIMHBI BKIIIOYAET:

1. Vuebnas ayautopus 11 IPOBEACHUS 3aHATUH JEKIIMOHHOTO TUIIA OCHAILIEHA:

- TEXHUYECKHMH CpeICTBaAaMH OOyUYCHHMs, CIYKAIIUMHU ISl MPEICTaBICHHUS y4eOHOM
uHbopmanun OOJBIION ayJUTOPUU: MYJIBTUMEIUNHHBIMU CPEJICTBA XpaHEHMs, Mepeladyd U
NpeCTaBIeHNUs Y1eOHOH HH(OpMAIHIH;

- ClIeMAJIN3UPOBAHHON MEOEIbIO.

2 YyeOHas ayJUTOpHUS sl IPOBEICHHUS IPAKTUYECKUX 3aHATHI OCHAIIIEHA!

- TEXHUYECKHMH CpeICTBAMM OOyuYeHMsl, CIYKAIMMHU JUIs MPEICTaBICHUs y4eOHOM
uHpopManuy OOJBIION ayJUTOPUU: MYJIBTUMEIUHHBIMU CPEICTBA XPAaHEHMS, IMEpeladyd H
IpeJCcTaBIeHUs y4eOHOH HH(pOpMaLIH;

- CIeLIMAJIM3UPOBAHHOM MEOEIIBIO.

2. YyeOHas ayuTOpHsl Ui TPYHIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTALUH, TEKYLIETO
KOHTPOJIS U TPOMEKYTOYHOM aTTeCTalliy OCHAIICHA!

- KOMITBIOTepHOH TexHuKoi ¢ makerom MS Office, ¢ moaxouennem k cet «HTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEAYy YHUBEPCUTETA;

- CIIEMAJIN3UPOBAHHON MEOEIbIO.

3. [TomMerienue A1 CAMOCTOSATEIBLHOM padOTHI OCHAIICHO:

- KOMITBIOTepHOH TexHuKoi ¢ makerom MS Office, ¢ moakmouennem k cet «HTEpHET»
U C IOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEAy YHHBEPCHUTETA;

- CIIeUAIN3UPOBAHHON MEOEIbIO.

4. TlomemieHue s XpaHEHUS M NPOPUIAKTUUECKOTO OOCIyKUBaHUS Y4eOHOTo
000py/I0BaHUS OCHAIIECHO:

- CIeLIMATIM3UPOBAHHON MEOEIIbIO: CTEIIAKAMU JJIs1 XpaHEHUs y4eOHOro 000py0BaHuUs;

-MHCTPYMEHTaMH JJIsl pEMOHTa y4eOHOro 000py10BaHHUS;

- kadamMu it XpaHeHus y4eOHO-METOAMYECKON TOKYMEHTAIUN U MaTePUAIIOB.



ITPUJIOKEHME 1

6 YueOHO-MeTOoAHYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIuXCs

Ilo mucuuIINHE <<OpFaHI/I3aI_[I/IH U MATCMATHYCCKOC IIJIAHUPOBAHUC U IIPOBCACHUC
OKCIICPUMCEHTA» IMPEAYCMOTpCHa ayJuTOpHAasd KW BHCAYAUTOpHAsd CaMOCTOATCIbHAA pa60Ta
06yqa101u14xc;1. CamocTosTenpHas pa60Ta CTYACHTOB NPEAINOJIaracT BBIIIOJHCHHUEC IIPOIpaMMbl
CaMOCTOSITEIILHOMI pa6OTI)I, CaMOCTOATCIIPHOC N3YUCHUEC TEM U 3aﬂaHHﬁ 10 JUCLHUITIINHE.

Ay,HHTOpHaH CaMOCTOATCJIbHAsA pa60Ta CTYACHTOB IIpcAIojgaracTt 06CY)KI[CHI/I6 TEM U Sa,Z[aHI/Iﬁ 110
IIJIaHY 3aHATHA Ha MIPAKTUYCCKUX 3aHATUAX.

1.1. Tema: KpaTtkue cBeieHUs U3 TEOPUU BEPOATHOCTU U MATEMATUUYECKOM CTaTUCTUKU
Bonpocsl 1151 00cyK1eHus

Koppensiuuonnsiii ananus. Jlucnepcnonnslii aHanus. PerpeccuonHblil anamms.

1.2. Tema: [TonHbIi pakTOPHBINA FIKCIIEPUMEHT
Bonpocs! 1151 00cyK1eHNs
KakoBbl cBOICTBA MOIHOTO (PAKTOPHOTO SKCIIEpUMEHTA?

3anmaua Nel: [To skcieprMeHTaNbHBIM JIaHHBIM C UCIOJIb30BaHWEeM MeToauku [1DD Haittu
YpaBHEHHUS, CBSA3BIBAIOIINE MEXaHUYECKUE U CIICIIUATbHBIC CBOWCTBA OTIUBKH U3
JISTUPOBAHHOM CTAllM C XUMHUYECKHM COCTaBOM, TEMIIEPATypOil U BpEMEHEM TEePMHUYECKOU
00paboTKH.

1.3. Tema: J[poGHbIit paKTOPHBIN SKCIEPUMEHT
Bonpocsl 14151 00cyK1eHNA

[TpuBenuTe npuMepsl pemeHus 3a1a4 (B 001acTu METaAIIyprun) ¢ MPUMEHEHUEM JIPOOHOTO
(aKTOPHOT0 IKCHEPHUMEHTA.

3anaua Ne2: Pa3zpaboraTth MaTeMaTHYECKYIO MOJIENb C MCIIOJIb30BAaHUEM TEOPUHU APOOHOTO
daxTopHOro skcrepumenta Tuna 2°°2. Ilo JKCHepUMEHTATLHBIM IaHHBIM HAWTH ypaBHeHHe,
CBSI3bIBAKOIIIEe H3HOCOCTOMKOCTh ¢ XxumuueckuM coctaBoM ktubhjdfyjujxeueyf. daktopsr
0003HaueHbI creayromuM oopazom: X1 — coaepxkanne C %; Xo — comepkanue Si %; X3 —
copepkanne Mn %; X4 — conepkanne Cr %; Xs — conepxanue Ni %; HWHTepBanbt
BappupoBanus: X1 =2,5...3,5; X2=0,5...1,0; X3=10,5...13,5; X4 =7,0...1,5; X5 =5,0...6,5.
[TapameTrp ontumuzanuu Y — AaBlieHWE B TOMUJIBLHOW 30HE MeTOANYECKo# neun, k[1a. Martpuia
IUTAHUPOBAHMSI ITpeICTaBIeHa B Tabnuie 1.



Tabmanma 1

Ne Xo X1 X2 Xz | Xe= XXz X5 =X1X2X3 Y1 Y 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 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: lleHTpanbHbIi KOMIIO3ULIMOHHBIN IJIaH
Bonpocs! a5 06cyxaenns:

[TpuBenuTe mpuMepsl penieHus 3aaa4 (B 001acTu METAITYPrun) C MPUMEHEHUEM TUIaHOB
BTOPOTO MOPSAKA.

3amaua Ne3: C ucrosb30BaHMEM OPTOTOHAIBHOTO IJIaHa BTOPOTO MOPSAKA U IBYX (GaKTOPOB U
C TpeMs ONbITaMM B LIEHTpE IUIaHA [0 AKCIEPUMEHTAIbHBIM JaHHBIM HAWTH YpaBHEHHE,
MO3BOJISIONIEE OINpPENSIUTh BEIMYMHY 3€pHa B 3aBUCHUMOCTH OT peXuUMa TepMOOOpaOOTKH
cTanbHOM oTIMBKM. DAKTOPH! 0603HAYEHE! CIIEAYIOIIMM 00pasoM: X1 — TemmepaTypa Harpesa °C;
X2 — Bpems T.0., MUH. MHTepBanbl BapbupoBanus: X1 = 850...900; Xz = 60...120. [Tapametp
onTuMM3alMu Y — BeIMYMHA P3epHa. MaTpula MiaHUpOBaHUS MpeACTaBlieHa B Tabiuue 2.
[Tpoananu3upoBaTh NOJYYEHHOE YPAaBHEHHE HA SKCTPEMYM.

Tabnuna 2
Ne onbITa X1 X2 Y

Anpo mnana 1 -1 -1 0,36

2 +1 -1 0,51

3 -1 +1 1,33

4 +1 +1 1,51

3Be3/IHbIE TOUKHU 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: Meton kpyToro BocxoxxaeHus Bonpocsl A1s1 00cyxaeHus :

B gem cocrout CYITHOCTb METOJa KPYTOT'O BOCXO)KIIGHI/ISI? HpI/IBeI[I/ITC IMPUMCECPLI pCHICHUA 3a/1a4 C
HCIIOJIB30BAHUECM JAHHOT'O METO/JA.

2.2. Tema: CUMIUIEKCHBIM METO MJIAHUPOBAHUS
Bomnpocel s 00cyKIeHuUst:

B ueM cocTouT CyIHOCTh CUMILIEKCHOTO MeTO/Aa IanupoBanus? [IpuBenure mpuMepsl perieHus 3aaad
C HCIIOJIb30BAaHUEM TaHHOTO METOAA.

3.1. Tema: Cratuctuueckue Gpynkimu MicrosoftExcel
Bomnpocel st 00cyxI1eHuUst:

Hasosure cratuctuueckue Gpyukuuu MicrosoftExcel. Kakosa o6macts ux npumeHeHus ?

3.2. Tema: Cratucruueckue npouenypsl cucteMbl STATISTICA st 06paboTku pe3ybTaToB aKTHBHOTO
skcnepumenta (10 u.)

Bonpocs! a5 06cyxaeHns:
Kakwue 3amaun MoxxHO pemaTh ¢ npuMmenenueM nporpammel STATISTICA?

HepeueHb mem 0Jisl HOO20MOBKU K npakmu4eCKum 3aHAmusiImM.

Tema 1. BBegenue. O6mmue qaHHbIe O TPOBEACHUH SKCIIEPUMEHTOB.

1. CBeneHUs U3 TEOPUHU BEPOSITHOCTU M MaTEMAaTUYECKOM CTaTUCTUKHU (TeHepalibHas
COBOKYITHOCTb, BEIOOPKA CITy4allHbIX BEIMUNH, XapaKTEPUCTUKU BHIOOPKH).

2. IloHsATHE O BUJIAX TUIAHUPOBAHMS MATEMAaTHYECKOTO U (PU3NYECKOTO SKCIIEPUMEHTOB,
MPUHIIMIIAX T€OMETPUUECKOTr0 U (PU3UYECKOT0 01001 0OBEKTOB YIIPaBICHHUS.

Tewma 2. CtaTuCTHYECKHE METO/IBI B YIIPABJICHUH Ka4ECTBOM MPOLYKIUU.

1. Texymuii KOHTPOJIb IPOAYKIIMH.

2. IlpuHuumnsl BbIOOpa KOHTPOJIMPYEMBIX MapaMeTpoB MW HMX YpPOBHS B CTaHAapTax Ha
METAJITYPrUUYECKYIO IPOAYKLIUIO.

3. Cratuctuueckoe 000CHOBaHHE 00BbeMa BEIOOPKH MPH KOHTPOJIE y IOCTABIIMKA U TOTPEOUTETIS.
4. KoHTpOJBHBIE KAPTHI.

5. O0mras cxema yrpaBJeHHUsI TEXHOJIOTUUECKIUM O0BEKTOM C aalTUBHBIM OJIOKOM




Tema 3. XapakTepUCTUKHU BUAOB SKCIIEPUMEHTOB

1. Teopernueckuii TOAXOJ, MATEMATHYECKOE CHUMYJIMPOBAHUE YCIOBUM OSKCIEPUMEHTA,
(bu3nUecKuil FIKCIIEPHUMEHT.

2. YcnoBus nonobus pusnueckoro 00beKTa U MaTepuaibHON KOMHH.

3. Beibop Haunbonee 3hpeKTUBHOM CXEMBI IKCIIEPUMEHTA.

4. CocTaBiieHue I1aHa MPOBEICHUS SKCIIEPUMEHTOB Pa3HbIX YPOBHEH (OMBITHBIH, 1a00paTOPHBIIA,
HOJIYTIPOMBIIIIEHHBIH, TPOMBIIIIIEHHBIN, U3TOTOBJIEHUE ONBITHO-IIPOMBIILIEHHON APTUN).

Tema 4. BBegenne B METOIMKY TUTAHUPOBAHHMSI SKCIIEPUMEHTA (0OIIHE MTOHATHS, PUHITHIIHI ).

1. Buapl mnapamMeTpoB ONTHUMHU3AIMH, OOOOIIEHHBIH MapaMeTp ONTHMHU3AIUU, (YHKIIHI
JKEIIATCIbLHOCTH.

2. BriOop THIMa MaTeMaTH4eCKON MOJTUHOMHUATBHOM UITM UHOW MOJICIH.

Tewma 5. [TonHbIH 1 APOOHBIN (GAKTOPHBIA SKCTICPUMEHT.

1. IlpaBuiia noCTpOCHUS TUIAHOB — IPOOHBIX PEILIHK.

2. Pucku mpu UCHOJB30BAaHUU IUIAHOB C JAPOOHBIMHM DEIUIMKAMU — BIMSHUE HAa TOYHOCTH
POTHO3UPOBAHUS (DYHKIIMU OTKJIHKA.

3. Turmibl MJIAHOB 3KCIIEPUMEHTA — IBY- U TpeX ¢dakTophbie ianbl Tuma N = m" (N — Heooxoaumoe
KOJINYECTBO ONBITOB, M — KOJIMYECTBO YPOBHEH BapbUPOBaHHS CIy4alHBIX (aKTOpoB, N —
KOJIMYECTBO (PAaKTOPOB).

Tema 6. XapakTepUCTHKU IIAHUPYEMOTO SKCIIEPUMEHTA

1. Koapdumment xonkopmanuu (Kod(GUIMEHT COTIACHS) MPHU IKCIEPTHON OIICHKE BIUSHUS
bakTOpoB Ha PYHKIMIO OTKIUKA (MTapaMeTp ONTUMU3ALIHHN).

2. OCHOBHBIC CBOHCTBA MAaTPUIBI ~MAaTEMaTHYCCKH IUTAHUPYEMOTO  JKCIEPHUMEHTA
(OpPTOroHaNBHOCTh, POTOTAOETBLHOCTh, CHMMETPUYHOCTh, HOPMHUPOBKA OSKCIEPUMEHTATBHON
MaTpHULIbI).

Tema 7. TexHuKa INIAHUPYEMOTO SKCIIEPUMEHTA

1. Meroauka pacueta Ko3((UIHEHTOB 3MIUPUUYECKOTO YPaBHEHUS MO JAaHHBIM IPOBEIECHHOIO
TUTAHUPYEMOTO SKCIIEPUMEHTA.

2. Ca3b 2 ekra paxTopa ¢ K03 PUIMeHTaMH ypaBHEHHUSL.

3. Kpurepun onTUMaabHOCTH IIAHOB SKCIIEPHMEHTA.

Tema 8. Tlouck onTUMAaNBHBIX PELICHUM

1. BBengeHue B pelleHHME MO NOUCKY ONTHUMAJIBHOTIO SKCTPEMAIBHOIO 3HAYEHMs IapaMerpa
ONTUMM3ALMU B 00JIACTH OIpeneseHHs] PYHKIMHU IBYX U MHOTO(aKTOPHBIX ypaBHEHUH (MeToA
KpYTOro BocxoxkaeHus bokca-Yuicona u nip.)

Memoouueckue pekomenoayuu Kk - NPaAKMUYECKUM 3AHAMUAM

CeMuHap - BHUJ TPYININOBBIX 3aHATUN MO KakoW-mubOO HaydyHOM, ydueOHOW M npyroi
npobjemMaTuke, akTUBHOE OOCYXJIEHHE yYaCTHHKAaMHU 3apaHee MOATOTOBJIEHHBIX COOOIIEHHIA,
NOKJIa10B U T.11. C TeMaTUKON CEeMHHAPOB CTYCHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM MOITOTOBKH
K CeMUHapy CJeIyloluil: BIOpaB TeMy, CTYI€HT COCTaBJIsIeT CBOU IIaH-TpadUK MOATOTOBKH K
cemuHapy. [y nproOpeTeHus MUpOKOTo BUACHUS TPOOIEMBI CTYICHT CTapaSTCsS OCMBICTHUTH e
B 00meM o0beme; MO3HAKOMHUTBHCS € TeMOW Mo 0a30BOMYy y4yeOHOMY MOCOOHMIO MM ApYyrou
OCHOBHOW PEKOMEHIyeMOW JINTEpaType; BBISIBUTh OCHOBHBIC HJIEH, PACKPBIBAIOIINE TaHHYIO
npobJeMy; CBEpUTh UX OINpPENEIEHUs] CO CIIPABOYHUKAMU, SHIMKIIONEIUEH; MOArOTOBUTH IJIaH-
KOHCIIEKT PACKpPBITHS JaHHOH TpOOJEeMbl, BBIIBUTh HESCHBIE BOMPOCHI W  IMOJ00paTh
JIOTIOJTHUTEIBHYIO JIMTEPATypy JUII HMX OCBELICHMS; COCTaBUTh TE3UCHl BBICTYIUICHHS Ha
OTIENBHBIX JIUCTaX ISl TOCIETYIONMIET0 BHECCHHS JOTOJHEHUH W TMOATOTOBUTH JOKIIAA WU
pedepar mns cooOlieHHss Ha CEMHMHAape; NpOaHAJU3UpOBaTh COOpAaHHBIA Marepuan Jyis
JOTIOJTHUTEIHFHON HH(OPMAITHH TTO TEMaM CEMHUHAPA; TOTOBSACH K BBICTYIUICHHIO HA CEMHHAPE, TI0



BO3MOXKHOCTH TPOKOHCYJIBTHPOBATBCA C IMpErojaBaTesieM; OTHOCHTbCA K COOpaHHOMY
MaTepuainy, Kak K HCTOUHHUKY OYIyIIUX UCCIeI0BaHUH.

[IpakTHueckue 3aHATHS PACHIMPAIOT U 3aKPEIUIAIOT 3HAHUS, 3aJ0KEHHBIE B TEOPUHU
npenMera. Ha HuX BBIHOCATCS BOIIPOCHI, OCOOCHHO HEOOXOIMMBbIE MJisi TMPAKTUKH, WU
IpOOJIEMHBIE BOIIPOCHI, KOTOPBIE BO3MOKHO PELINTH TOJBKO B Ipoliecce coTpyaHuuecTBa. Cpeau
00s3aTeNnbHBIX TPeOOBaHUM K CEMUHAPY - IPEIBAPUTEIbHOE O3HAKOMIICHHE C TEMOM, BOIIPOCaMHU
U JIUTEPATYPOM 110 JTaHHOU TEME.

CoBpemeHHas paKTHKa MpeJiaraeT MHUPOKUI KPyr TUIIOB CeMUHApCKuX 3aHaTuil. Cpenu
HUX 0C000€ MECTO 3aHMMAeT CeMHHAP-IAHCKYCCHS, TJe B JAMAJIOre XOPOILIO yCBaWBaeTCs HOBAs
uH(popMalrs, BUTHBI YOSKICHUS CTYACHTa; 00CYkKAal0TCs MPOTUBOPEUNs (SBHBIE U CKPBITHIE) U
HEIOCTaTKU; sl oOCyxkaeHusi Oepyrcs KOHKPETHBIE aKTyaJbHbIE BOIPOCH, C KOTOPBIMHU
CTYJCHTBl TPEABAPUTEIHHO O3HAKOMJICHBI. Takke B CEeMHHAp BKJIIOYAIOTCS BOMPOCHI IS
MHTEJJIEKTYaJbHOM Ppa3MHUHKHM (MHOIZA 3TO JUCKYCCHOHHAsi CTaThsl, IO KOTOPOH CTaBSITCS
npo0JieMHbIE BOMPOCHI); TUCKYCCHSI MOKET pa3BepThIBATHCS 3a0UYHO KaK KPYroBOil ceMHHap.
Jlanee moaBOJATCS WUTOTM JIHUCKYCCHM, 3aCIyLIMBAIOTCS M 3AIIMILAIOTCS MPOEKTHBIC 3a/aHUS.
[Toce 3Toro mpoxoauT "MO3roBOM MTYypM' MO HEPEIICHHBIM MPOOJIeMaM JTUCKYCCHH, a TaKKe
BBISIBJISIFOTCSL TPUKIIQJHBIE AaclEeKThl, KOTOPbIE MOKHO PEKOMEHJOBAaTh Ul BKJIIOYEHUS B
KypCOBbI€ U TUIUIOMHBbIE paOOTHI WM B ampodanuio Ha npaktuke. Ha ceccun mpernopaBaresnb
000011aeT pe3yNbTaThl MPOJICTTAHHON CTYACHTOM PaOOTEHI.

CeMUHapBI-IUCKYCCUU TPOBOJATCS C LENbI0 BBIABICHUS MHEHHUS CTYACHTOB 110
aKTyaJIbHbIM BOIIPOCAaM M3Y4aeMOIo IIpeaMeTa.

CeMuHap-uccieloBaHUE TMPEANOiaraeT IMpEeABAPUTENbHYI0 paboTy - HalUCaHHe
pedepata, HOKIana MO UTOTAM ONBITHON pabOTHL. YYacTHE B HEM - ATO, MPEXKJIE BCETO, AUAIOT
CTyJEHTa C IpernojaBaTesneM. Pe3ynpTaTsl 00CYKIAIOTCS HAa CEMUHApE C HArJISAHBIM MOKa30M
MCCJIEI0OBATENHCKOTO MaTepuaia (CXeMbl, TaOJIUIbl, TpaQUKH, TUATHOCTHUYECKUE METOIUKH).
YactuyHo maTtepuan MoxkeT ObITh BKItoueH B BKP. [Ipu nmoaroroBke Kk ceMHUHapy-HUCCIe10BAHUIO
CTYACHT M3y4YaeT Pe3yNIbTaThl TEOPETUYECKHX HCCIENOBaHMIA, COCTaBIsLEeT OMOIHOTrpaduio mo
TeMe, YUUTCS MUCaTh 0030phI MO TEXHUYECKOM 3a/1aue-pooieme.

[IpoGneMHbIll ceMUHAp TOTOBUTCSA IPENOJABATENEM JIOCTATOYHO OCHOBATEJIBHO:
no0uparTcs MpoOIeMHbIE U KOHTPOJIBHO-TIPOBEPOYHbBIE BOMPOCHL. Takoil ceMHHap BO3MOXKEH
TOJIBKO MOCJI€ IPOXO0XKACHUS TeMbl. K HEeMy CTyZIeHTBI TOTOBATCS MO JIMTEPATyPHBIM UCTOYHUKAM:
MOHOTrpaduu, CIpaBOYHUKH, CIOBAPH, KypHaibl. K mpobieMHOMY ceMuHapy mpocMaTpUBaeTCs
JUTepaTypa B paMKax paszIMYHbIX HCCIIENOBATENbCKUX KON (Hampumep 'TpaauimoHHble u
HETpaJAULMOHHBIE TIOJXO0/IBI K Ipobieme").

HaubGonpmyto 3¢ (deKTUBHOCT, NPUHOCAT CEMHMHAphl, MpOBOAMMBIE B  (dopMme
KOJIJISKTUBHOI MO3HABATENbHOM JEATENbHOCTH, HMEIOIIeH OIpeJesieHHbIe OCOOEHHOCTH, a
UMEHHO:

- paszeneHue CTyIEHTOB Ha IPYIIIBI 110 X KeJIaHHIO (¢ 0043aTeNbHbIM YYaCTHEM CTY/IEHTa
C YCTOMYMBBIM UHTEPECOM K JJAHHOMY NPEAMETY);

- IOCTAHOBKA OOLIMX IieNIel U 3a7ay4 JUIsl TPYIIIbI;

- paboTa B Mocie10BaTeIbHOCTH - MHAWBUIyalbHAas, apHas (Jallle BCEro NepeKpecTHbIN
orpoc), paboTa B rpyIrne, KOJJIEeKTUBHAS;

- 00s13aTeNIbHOE MPEBAPUTETILHOE OTPAaHUUEHUE 10 BPEMEHH Ka)KJI0T0 dTana 3aHsATUl;

- OKCHEPTHBIN aHAJIM3 C pacyeToM KO3 UIIMEHTa KOHKOPIAIUH;

- OIIEHKa pa0OTHI IPYIIIBI IPENOIaBaATENIEM;

- IPOBEJIEHNE CAMOOLICHKHU.

Tpumepnoiii nepeuenv mem pedpepamos 6 suoe uHOUsUOVAIbHbIX domawnux 3aoay (M13)

1. OcHOBHBIE TOHATHSA U3 TEOPUU BEPOSITHOCTH U MAaTEMATHUYECKON CTaTHCTUKU
(reHepanbHasi COBOKYMHOCTb, BEIOOpKA CIy4YailHBIX BEJIMYUH, XapaKTEPUCTUKU BHIOOPKH).

2. [ToHsATHE O BUIAX IUTAHUPOBAHHS MAaTEMATUYECKOTO U (PU3NYECKOT0 SKCIIEPUMEHTOB,
MPUHIIMIIAX T€OMETPUYECKOTr0 U (PU3UUECKOT0 01001 0OBEKTOB YIIPaBICHHUS.



3. Texylmuii KOHTPOJIb POTYKIIUH.

4. TlpyHUMIIEI BBIOOpPA KOHTPOJIMPYEMBIX MApaMeTpPOB M HUX YPOBHSA B CTaHIapTax Ha
METaJUTYPrHYECKYIO TPOAYKIHUIO.

5. Craructuueckoe 00OCHOBaHME 00ObeMa BBIOOPKM IpU KOHTPOJE y IOCTAaBUIMKA U
noTpeouTens.

6. KoHTposibHBIE KapTHI.

7. O0mias cxema ynpaBieHHs TEXHOJIOTHYECKUM 00BEKTOM € aIallTUBHBIM OJI0KOM

8. Teopernueckuii Moaxo/A, MaTeMaTHYECKOE CUMYJIMPOBAHHE YCIOBUH 3KCIIEPUMEHTA,
(bu3nUecKuil FIKCIIEPHUMEHT.

9. Ycnous nogobus gpusnueckoro o0beKTa U MaTepuaIbHON KOIUU.

10. Be16op naunbosnee 3¢ peKTUBHOM CXeMbI SKCIIEPUMEHTA.

11. CocraBieHue IIaHA MPOBEIACHUS DKCIIEPUMEHTOB Pa3HBIX YPOBHEH (OMBITHBIN,
71a00paTOPHBIi, HOJTYTTPOMBIIIJICHHBIH, MPOMBIIIJICHHBIH, M3TOTOBJICHHE OTIBITHO-
IPOMBIIIJICHHOHN apTun).

12. Buspl napaMeTpoB ONTUMHU3AIMH, 0000IIEHHBIN MapaMeTp ONTUMHU3ALUH, QYHKINS
KeNaTeJIbHOCTH.
13. BpiOop Tuna MareMaTu4ecKoi MOJIMHOMHAIbHOM UM UHON MOJIENH.

14. IIpaBuina nocTpoeHus MIaHOB — JPOOHBIX PEIUIUK.

15. Pucku mpH MCTIONIb30BaHHUH TJIAHOB C APOOHBIMH PEIUIMKAMHU — BIMSHUE HA TOYHOCTH
IPOTHO3UPOBAaHUS (PYHKIIUU OTKJIMKA.

16. Tumbl MIaHOB AKCIIEpPHMEHTa — JABY- M Tpex (akropubie rianbl tuma N = m” (N —
HE00X0/IMMO€ KOJIMYECTBO OIBITOB, M — KOJWYECTBO YPOBHEH BapbUpOBaHMs Cly4daiHbBIX
¢dakTopoB, N — KOIUYECTBO (PAKTOPOB).

17. Koaddumuent konkopaamuu (kodhHUIIMEHT coriacusi) IpH SKCIIEPTHOH OICHKE
BIHSIHASA (PaKTOPOB HA (PYHKITUIO OTKJIMKA (TapaMeTp ONTHMH3ALINN).

18. OcHoOBHBIE CBOICTBa MAaTpULIbl MaTeMaTHYECKH IIJIAHUPYEMOI'O 3KCIIEPUMEHTa
(OpPTOTrOHATBHOCTH, POTOTAOEIBHOCTh, CHMMETPHUYHOCTH, HOPMHPOBKA SKCIIEPUMEHTAIHLHON
MaTPHIIBI).

19. Meronuka pacuera KOI((HUIMEHTOB SMIUPHYECKOTO YPABHCHHS 10 JaHHBIM
IPOBEIEHHOTO IUIAHUPYEMOT'0 SKCIIEPUMEHTA.

20. Ces3b 3 dexra pakropa ¢ K03PpPUIHEHTAMHU ypaBHEHUS.

21. Kpurtepun onTUMaibHOCTH IJIAHOB SKCIIEPUMEHTA.

22. BBeneHHe B pelmIeHHE IO TMOWCKY ONTUMAIBHOTO SKCTPEMAaIbHOTO 3HAYCHUS
napameTrpa ONTUMH3AIMM B 00JacTH onpeAereHus QYHKUUMU JBYX U MHOTO(AaKTOPHBIX
ypaBHEHUH (MeToJ KpyToro BocxoxaeHus bokca-Yuicona u nip.)



ITPHJIOKEHHME 2

7 OIIeHO‘lHLIe cpeacrea AJid MPpoOBEACHUA l'[pOMQ)KyTO‘lHOﬁ arrecranmuun

HpOMe)i(YTOqHaSI arrecrtanusd HUMCCT LCJIbIO OHNpPCACINTb CTCICHL OOCTHIKCHUA
3aIlJIaHUPOBAHHBIX PE3YJILTATOB O6y‘-I€HI/ISI 0 AUCHUIIIIMHE ((OpFaHI/I3aI_II/I$I 1 MaT€MaTn4dcCKOC
IJIAHUPOBAHUEC DKCIICPUMCHTA» U IIPOBOAUTCA B (bopMe 3a4€Ta C OHeHKOﬁ.

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA JIsl IPOBeAeHHU
NPOMEKYTOYHOM aTTecTAlMHU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpesIcTBA

KOMIICTCHIIUHU

YK-1: CiocobeH ocymecTBIsATh KPUTHUECKUH aHAIN3 MTPOOJIEMHBIX CUTYalluid Ha OCHOBE
CHCTEMHOTI'0 II0JIX0/1a, BbIPA0aThIBaTh CTPATETUIO AEHCTBUI

YK-1.1 3HaeT: Kak aHaJIM3UpOBaATh MPOOJIEMHYIO | Teopemuueckue 60npocyl:
CUTyallUl0 Kak cucremy, BbisiBIsis € | 1) UTo Takoe akTUBHBIN U
COCTaBJISIIONINE U CBSI3U MEXKy HUMU MIACCUBHBIN dKcriepuMeHT? B

4YeM OTJINYUE MPOMBIIUICHHOTO
SKCIEPUMEHTA OT
naboparopuoro? IIpusenute
PUMEPBHI.

2) Uto Takoe (hakTopbl
skcniepumenTta? Kakue
TpeOOBaHUs K HUM
MPEABSIBISIOTCS?

3) Uro Takoe mapameTp
ONTUMU3AINH?

4) Kakue BUbI TUIAHOB
SKCTIEPUMEHTA CYIIECTBYIOT?
KaxkoBs! ux cBoiictBa? Kakosa
00J1aCTh TPUMEHEHHUS ITUX
MJ1aHOB?

5) B uem cymHoCTb
KOPPENSIIIHOHHOTO aHaju3a?
6) B uem cymHnocTh
JUCTIEPCUOHHOTO aHann3a?
7) B yem cymHocTh
pPErpecCUOHHOr0 aHanu3a’?
8) Uto Takoe oObsICHEHHAs
JI0JIs ucriepcun?

9) Uro Takoe ocraTtoyHas
qucnepcusi?

Ipaxmuuecxue 3a0anus:
Pemenne 3agag Nel-Ne3




CrtpyKTypHBIi
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHsble CpescTBa

VK-1.2

YMeeT: KpUTUYECKU OIEHUBATh HAJICKHOCTh
HWCTOYHUKOB uWH(poOpmaruu, paboTaTh C
MPOTHBOPEUNBON HMH(pOpMaLUel U3 pasHbIX
HWCTOYHMKOB,  OMNpEACNATh NIpodensl B
nH(popManuy, HEOOXOTUMOW HJisi PeIIeHUs
poOJIEMBI ¥ TIPOSKTUPOBATH MTPOIIECCHI 110 UX
yCTpaHCHUIO

Teopemuueckue 60npochwi:

1) Kakosa
IIOCJIEZIOBATEIbHOCTD
00paboTKH Pe3yJbTaTOB
SKCIEPUMEHTA C
UCIIOJIb30BaHUEM YpaBHEHUI
MAaTeMaTUYECKON CTaTUCTUKH.
2) Kakue cratucTuueckue
¢dynkuu Microsoft Excel
IPUMEHSIOTCS PU PEeLICHUH
3a/1a4 TJIaHUPOBAHUS
skcnepuMenTa? [lpuBenure
IPUMEPBHI.

3) Kakue 3agauu MOXKHO
peniarh ¢ IpUMEHEHUEM
nporpammel STATISTICA?
4) B uem cymHocTh MeTOA
HAaUMEHBIINUX KBAJpPaTOB?

5) Yto Takoe annpokcumarus?
6) Uto Takoe kodhpurueHT
Koppensuun?

7) Urto takoe K03 HUIHEHT
JneTepMuHanun’?

YK-1.3

NmeeT npakTuyecKkuil onbIT: pa3padaTbiBaTh
u COJIEPKATEIIBHO apryMeHTHUPOBATH
CTpaTEeruio pelieHus: NpoOJIeMHON CUTYaIUN
Ha OCHOBE CUCTEMHOTO u
MEXIUCIUIITIMHAPHOTO TOJIXO0JI0B; CTPOUTH
cueHapui peanusanuu CTpaTeruy,
omnpeensas BO3MOKHBIE PUCKH U IIpesaras
IIyTU UX YCTPAHECHUS

Kypcosas pabora

[IpumepHas Tema KypcoBBbIX
pabor.

PazpaboTtars /onTUMH3HPOBATH
HOBBIW/ CYIIECTBYIOIINNA
XUMHUYECKHH COCTaB CIljlaBa
JUIST OTIIWBOK JeTajei
paboTaroMX B YCIOBHAX
(koppo3un, U3HOCA BHICOKHUX
JMHAMUYECKHUX Harpy3ok,
TTOHMKEHHBIX TEMIIepaTyp.....)
UCTIONB3YS] METO/IBI
MaTeMaTHIeCKOTO
IUTAHUPOBAHME HKCIIEPUMEHTA.




CrtpyKTypHBIi
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHsble CpescTBa

KOMIICTCHI N

0) Ilopsinok mpoBeaeHUs IPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATE/]IN U KPUTEPHH
OlleHUBAHMS:

IIpomexyrouHas arrectauuss 0 AucHUIUIMHE «OpraHu3anuss ¥ MaTeMaTHYECKOE
IJIAHUPOBAHUE HKCIIEPUMEHTa» BKIIKOYACT TECOPETUYECKHUE BOIPOCHI, IO3BOJISAIOLIUE OLEHUTH
YPOBEHb YCBOCHHUSI OOYUYaIOUIMMHUCS 3HAHWH, M MPAKTUYECKHUE 3a/IaHUs, BBIBIISAIONINE CTETICHD
c(OpPMHUPOBAHHOCTH YMEHHI U BIIaJICHUN, IIPOBOAUTCS B POpME HK3aMeHa.

DK3aMeH 10 JaHHOW AMCUMUILIMHE MPOBOJUTCS B YCTHOU (hopMme.

Ilokazamenu u Kpumepuu OUeHUBAHUA IK3AMEHA .

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyaromMics JeMOHCTPUPYET BBICOKUH YpPOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIIMH, BCECTOPOHHEE, CHUCTEMAaTH4eCKOe U TIIIyOOKOe 3HaHHUe
y4eOHOro MaTepuajia, CBOOOJHO BBINOJHSAET NPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepUpyer
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX TOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEeMOHCTPUPYET CpeIHMH YpOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAUUTeNIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTHYECKUX OIllepalnsix, HepeHoce
3HAHUH U yMEHUI Ha HOBBIE, HECTAH/IAPTHBIE CUTYaIUH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBbHO» (3 Oayna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
YPOBEHb C(OPMHUPOBAHHOCTH KOMITETEHIIMI: B X0JI€ KOHTPOJLHBIX MEPONPHUATHH JOMYCKAIOTCS
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOyyaromuucs
UCTIBITHIBAET 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPHUPOBAHUN 3HAHUSMH U YMEHUSIMHU TIPH HX
HepEeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 Oamia) — oOydarouuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTUYECKOro MaTepHaa, J0NyCKaeT CyIeCTBEeHHbIE OLIMOKH, HE MOXKET MOKa3aTh
MHTEJUICKTYaIbHbIE HaBBIKU PEIIECHUS MMPOCTHIX 3a/ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HaHHs Ha
YPOBHE BOCIPOM3BEACHUS U 00BICHEHNS HH()OPMAIIMH, HE MOKET TIOKa3aTh HHTEIICKTYalIbHBIC
HaBBIKU PELICHUs MPOCTHIX 3ajad.

IToxa3aTenn U KpUTepHUH OLCHNBAHUS KYpPCOBOI padoThI:

— Ha OLCHKY «OTJIUYHO» (5 6aJ'I.HOB) - pa60Ta BBIIIOJIHEHA B COOTBCTCTBHMM C 3aJaHUCM,
06yqa}01u1/n710${ IMOKA3bIBAET BHICOKUM YPOBCHB 3HAaHWUM HE TOJHKO Ha YPOBHE BOCIIPOU3BCACHUA U
00BsICHEHHS I/IH(I)OpMaI_[I/II/I, HO W HUHTCIUICKTYAJIbHBIC HABBIKH PCHICHUS Hp06J'ICM n 3aaad4y,
HaXOXICHUA YHUKAJIBbHBIX OTBETOB K npo6neMaM, OIICHKHU 1 BBIHCCCHUS KPUTHYCCKUX cy>1<)1eH1/1171;



— Ha OLEHKY «xopomo» (4 Oamia) — paboTa BBIIOJHEHAa B COOTBETCTBUH C 3aJaHUEM,
0o0y4aroIuiicsl MOKa3bIBA€T 3HAHUS HE TOJBKO Ha YPOBHE BOCHPOM3BEICHUS U OOBACHEHMS
uHpOpPMALlMK, HO M HMHTEIUJICKTYAJIbHbIE HABBIKM PEIICHHS NpoOJeM M 3a1a4, HaXOXKIACHUS
YHUKAJIbHBIX OTBETOB K MpoliieMam;

— Ha OLEHKY «YyJJOBJICTBOPHUTEIBHO (3 Oayia) —— paboTa BHIIOJIHEHA B COOTBETCTBUH C 3aJaHHEM,
o0yyaroIuiicsl IOKa3bIBAaCT 3HAHUS HAa YPOBHE BOCIPOMU3BENEHUS M O0BACHEHHs HH(pOpMAIUH,
MHTEJJIEKTYaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 33/1a4;

— Ha OLIEHKY «HEeYJIOBJIETBOPUTEIbHO» (2 Oajia) — paboTa BBIINOJIHEHA YAaCTHUYHO, B MPOLIECCE
3alIUTHl Pa0OThI OOYYAIOUIUIICS JOMYCKAeT CYIIECTBEHHBIE OLIMOKH, HE MOXET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUs IOCTABJICHHOM 3a/1auu.

— Ha OIICHKY «HEYAOBIETBOPUTEIBHOY (1 6arn) — — paboTa BBIMOJHEHA YaCTUIHO, 00 yJarOIIHIACS
HE MOJKET BOCIIPOM3BECTH U OOBSCHUTH COAEP)KAHUE, HE MOXKET [10Ka3aTh MHTEIUIEKTyaJIbHbIE
HaBBIKU PEUICHMsI IOCTaBJIECHHOM 3a/1auu.



INPUJIOKEHHME 3
METOJUYECKHE PEKOMEH/IALIUH K IIPAKTHYECKHUM 3AHATHAM

CemuHap - BWJ TPYIIOBBIX 3aHATHH IO KaKOW-TMOO HAy4dyHOH, Y4eOHOW W Jpyrou
npobjemMaTuke, aKTUBHOE OOCYXKJIEHHE yYaCTHHKAMHU 3apaHee MOJATrOTOBJICHHBIX COOOIEHHIA,
N0KJ1a/10B U T.11. C TeMaTUKON CEMMHAPOB CTYIEHTHI 3HAKOMSATCS 3apaHee. AJITOPUTM MO OTOBKH
K CeMHHapy CJIEIYIOIUil: BHIOpaB TeMy, CTYIEHT COCTaBJISIET CBOU IIaH-TpadUK MOJTOTOBKH K
cemuHapy. [y npuoOpeTeHus MUpOKOro BUACHUS IPOOIEeMbl CTYIEHT CTapaeTCs OCMBICIUTD €€
B 00meM o0beMe; MO3HAKOMHUTHCS C TeMOW MO 0a30BOMYy y4yeOHOMY IMOCOOMIO WM JAPYroi
OCHOBHOM PEKOMEH[JyeMOW JIUTepaType; BBIIBUTb OCHOBHBIE HJIEH, PACKPBIBAIOLIUE TaHHYIO
po0JIeMy; CBEpUTh MX ONPEAEIEHUS CO CIPAaBOYHUKAMU, SHIUKIIONEIUEH; MOATOTOBUTD IUIaH-
KOHCIIEKT pacKpbITUs JaHHOM mpoOJieMbl; BBIABUTh HESCHBIE BOIPOCHI U  MOJ00PaTh
JOTIOJIHUTEIBHYIO JINTEpPATypy [UIsl UX OCBELIEHUS; COCTaBUTh TE3UChl BBICTYIUIEHUS Ha
OTJEJIBHBIX JIMCTaxX ISl MOCJIEIYIOLIEro BHECEHMs JOMOJHEHUH U MOJArOTOBUThH JOKJIAA MU
pedepar mns cooOmieHHsT Ha CEMHHApe; MPOaHAIU3UPOBaTh COOpAHHBIA Marepuans Jyis
JIOTMIOJIHUTEIBHON HH(OpPMAIIMK IO TEMaM CEMUHAPA; TOTOBACH K BBICTYIUIEHUIO HA CEMHHApE, 110
BO3MOXKHOCTH IPOKOHCYJBTHUPOBATbCA C IMperojaBaTesieM; OTHOCHTBCA K COOpaHHOMY
MaTepHaiy, Kak K MCTOYHUKY OyTyIIHX UCCIIeIOBaHHA.

[IpakTuyeckue 3aHATHS PACIIMPSIIOT U 3aKPEIUIAIOT 3HAHMS, 3aJI0)KEHHBIC B TEOPUHU
npeaMera. Ha HuX BBIHOCATCS BOIIPOCHI, OCOOEHHO HEOOXOIMMBIE MJIsi TNPAKTUKH, WIU
po0JIeMHbIE BOIPOCHI, KOTOPbIE BO3MOXHO PEIIUTh TOJIBKO B IIpoliecce coTpyaHudecTBa. Cpenu
00s13aTeIbHBIX TPEOOBAHUI K CEMHHAPY - MPEIBAPUTEITLHOE 03HAKOMIICHHE C TEMOM, BOMPOCaMHU
U JIUTepaTypoil o TaHHOH TeMe.

CoBpeMeHHas pakTHKa MpelaraeT MUPOKUN KPyT TUIIOB CEMUHAPCKUX 3aHATud. Cpenu
HUX 0c000€ MECTO 3aHMMAaeT CeMMHApP-IAUCKYCCHs, IJe B AMAJIOre XOpOLIO yCBaWBaeTCs HOBas
uH(popMaLs, BUTHbI YOSKIACHUS CTYAEHTa; 00CYkK/1at0TCs IPOTUBOPEUNs (SIBHbIE U CKPBIThIE) U
HEJOCTaTKU; sl 0OCyXAeHus OepyTrcs KOHKPETHbIE aKTyaJbHbIE BOIPOCHI, C KOTOPBIMHU
CTYJCHTBl TpPEABAPUTEIBHO O3HAKOMJICHBI. Takke B CEMHHAp BKJIKOYAIOTCS BOMIPOCHI JUIS
MHTEJUIEKTYaJbHOM pPa3MUHKM (MHOTJA 3TO JUCKYCCHOHHAs CTaThs, IO KOTOPOM CTaBATCA
po0JIeMHbIE BOMPOCHI); TUCKYCCHSI MOKET pa3BEpTHIBATHCS 3a0UYHO KAaK KPYroBOM ceMHUHap.
Jlaiee MoABOJATCS WTOTH IHUCKYCCHM, 3aCIyLIMBAIOTCS M 3AIIMILAIOTCS NPOECKTHBIC 3a/IaHUS.
[Tocne 3TOr0 MPOXoauT "MO3roBOW MITYpM" MO HEPELIEHHBIM MPOoOIeMaM TUCKYCCHH, a TaKKe
BBISBJISIFOTCS. TPUKJIAHBIE ACIEKThI, KOTOPBIE MOYKHO PEKOMEHIOBAaTb MJIs BKIIOUEHUS B
KypCOBbI€ U JTUIUIOMHBbIE pabOThI WM B ampodanuio Ha npaktuke. Ha ceccun mpenopaBaresnb
00001112€eT pe3ynbTaThl IPOJEIaHHON CTYIEHTOM pabOThI.

CeMUHapbI-IUCKYCCUU TPOBOJATCS C 1LEIbI0 BBIABIECHUS MHEHUS CTYACHTOB 110
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOTI0 IIpeaMETaA.

CeMuHap-ucciaeloBaHUE TpeAroiaraeT IpeABapUTENbHYI0 pabdoTy - HaluCcaHHe
pedepara, 1oknaga Mo UTOraM ONBITHON pabOTHI. YdacTHe B HEM - 3TO, IPEXKJIE BCEro, TUAJOT
CTyJEHTa C INpernojaBaTesneM. Pe3ynbTaTel 00CYKIAlOTCS Ha CEMHMHApE C HArJISIIHBIM MOKa30M
UCCIIEIOBATEIbCKOIO0 MaTepuasa (CXembl, TaOJulbl, rpadUKd, AUATHOCTUYECKHE METOIMKH).
YactuuHo MaTepuan MoxeT ObITh BKIItoueH B BKP. [Ipu noaroroBke k ceMuHapy-uccie0BaHUIO
CTYAEHT M3y4YaeT pe3ysibTaTbl TEOPETUUYECKUX HCCIeIOBaHMUU, cocTaBiseT OuOnmMorpaduio mo
TeMe, YUUTCS MUCcaTh 0030pbI IO TEXHUYECKOH 3a/1aue-npooieme.

[IpobnemHBII ceMuHap TOTOBHUTCSA MpPENoJaBaTeNieM JIOCTaTOYHO OCHOBATEJBHO:
no10UparoTCst MpoOIeMHbIE U KOHTPOJIBHO-TIPOBEPOYHbIE BOMPOCHL. Takoil ceMHHap BO3MOKEH
TOJIBKO TOCJIE IPOXO0XKACHNS TeMbI. K HEMY CTYZ€HTBI TOTOBATCS MO JIMTEPATYPHBIM UCTOYHUKAM:
MOHOrpaduy, CIPaBOYHUKH, CIOBapH, *KypHaibl. K nmpolieMHOMy ceMUHapy NMpocMaTpUBAETCs
JUTEpaTypa B paMKax pa3IMYHBIX HCCIEN0BATEIbCKUX IIKOJI (Hampumep "TpanunuonHsle H
HEeTpaTUuIMOHHBIE MTOAX0 b K mpobieme").

HauGonpiryto  3peKTUBHOCTH NPUHOCAT CEMUHApbl, NPOBOJUMBIE B  (opme
KOJUIEKTUBHOM T103HABATEIbHOW JAESITENbHOCTH, HMMEIOIIEH OIpeiesieHHble OCOOCHHOCTH, a
UMEHHO:



- pasacCJICHUEC CTYACHTOB Ha I'PYIIILI 11O UX KCIIAHUTO (C 00s13aTeNbHBIM Y4aCTHUECM CTYJICHTA
C YCTOIYMBBIM HHTEPECOM K JAHHOMY IIPEIMETY);

- IOCTAaHOBKA O0IKX LIEeJIeH U 3a/1a4 JIsl TPYIIIBL;

- paboTa B HOCIIEI0BATEIbHOCTH - HHAWBHUyallbHAs, TApHasi (Yale BCero MepeKpeCcTHbIH
orpoc), paboTta B rpymrne, KOJJICKTHBHAS;

- 00s13aTeNIbHOE TIPEIBAPUTEIILHOC OIPAHUUCHUE 110 BPEMEHH KaXK/I0TO JTara 3aHsAThi;

- DKCTIEPTHBIN aHAIN3 C PACYETOM KOI(PPHUIIMEHTA KOHKOPAAIMH;

- OLICHKa pabOThI FPYIITBI IPEIOIaBaATEICM;

- IPOBE/ICHNE CaMOOIICHKH.

Tpumepnoiii nepeuenv mem pepepamos 6 suoe uHOUSUOYAIbHbIX Oomawinux 3aoay (M13)

1. OcHOBHBIE IOHSTHSI U3 TEOPUU BEPOATHOCTH U MATEMATUYECKOM CTaTUCTUKU
(reHepalibHasi COBOKYITHOCTh, BBIOOpPKA CIIy4aliHbIX BEJIMUUH, XapaKTEPUCTUKH BEIOOPKH).

2. [TonsATHE O BUIAX TUIAHUPOBAHHS MAaTEMATUYECKOTO U (PU3NIECKOTO IKCIIEPUMEHTOB,
IPUHIUIAX T€OMETPUYECKOro U (pru3nyecKoro nogooust 00beKTOB yIpaBJICHUS.

3. Texymuii KOHTPOJIb MPOTYKIIMH.

4. TlpuHUMIIBI BBIOOpPA KOHTPOJIMPYEMbIX MapaMeTpPOB W HUX YPOBHSA B CTaHAApPTaX Ha
METAJITyPrUYECKYI0 IPOAYKIIHUIO.

5. Craructuueckoe 00OCHOBaHHME 00BbeMa BBIOOPKHM HpPU KOHTPOJIE Yy MOCTAaBILMKA MU
noTpeourens.

6. KoHTposibHBIE KapTHI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTMUYECKUM O0OBEKTOM C aJJallTUBHBIM OJIOKOM

8. Teopernueckuii Moaxoja, MaTeMaTHYECKOE CUMYJIMPOBAHHE YCIOBHUN 3KCIIEPHMEHTA,
(bu3nYECKUi IKCIEPUMEHT.

9. Ycnous nogobus gpusnueckoro 00beKTa U MaTepHaIbHON KOMUU.

10. Be16op nanbosnee 3¢hpeKTUBHOM CXEMBI SKCIIEPUMEHTA.

11. CocraBieHue mjaaHa NPOBEACHHSI IKCIHEPUMEHTOB pPAa3HBIX YpPOBHEH (OIMBITHBIH,
1ab0paTOpPHBIi, HOJIYTIPOMBIIUIEHHBIH, IIPOMBIIIEHHBIH, U3TOTOBJIEHUE OIIBITHO-
IPOMBIIIJICHHOHN apTun).

12. Bunpl napamMeTpoB ONTUMH3ALUHU, 0000IIEHHBIH TapaMeTp ONTUMHU3ALNH, (PYHKIIHS
JKEJIaTEIbHOCTH.
13. Be16op Tumna MaTeMaTHu4ecKon MOJIMHOMUAIIHON WJIM MHOW MOJICIIH.

14. TIpaBuia MoCTpOEHUS IJIAHOB — JPOOHBIX PEIUTUK.

15. Pucku npu uCnosib30BaHUU IUIAHOB € JPOOHBIMU PEINIMKAMU — BIIMSHUE HA TOYHOCTD
NPOTHO3UPOBAHUS (PYHKIIMU OTKJIMKA.

16. Tumbl MIaHOB AKCIIEpUMEHTA — JABY- U Tpex (akrtopHbie mianbl Tuma N = m” (N —
HE00X0/IMMO€ KOJMYECTBO OIBITOB, M — KOJWYECTBO YPOBHEH BapbUpOBaHMS CIy4alHbBIX
(bakTopoB, N — KOJIUYECTBO (PAKTOPOB).

17. Koadpdunment koHkopaauuu (KO3QQGHUIMEHT corjacus) HpU SKCHEPTHOM OLIEHKe
BIUSHUS (AKTOPOB Ha PYHKIIMIO OTKIIMKA (TTapaMeTp ONTUMU3ALINH).

18. OcHOBHBIE CBOMCTBAa MaTpUILIBl MAaTEMaTH4YECKH IIJIAHUPYEMOI'O JKCIEPHMEHTA
(OpTOroHaNbHOCTh, POTOTAOETBHOCTh, CHUMMETPUYHOCTh, HOPMHMPOBKA HKCHEPUMEHTaIbHON
MaTpHIIbl).

19. Metonuka pacueta KOI(PGUIMEHTOB SMIUPUYECKOTO YPABHEHHUS TIO JAaHHBIM
IIPOBEJEHHOTO IIJIAHUPYEMOT'O IKCIIEPUMEHTA.

20. Ces3b 3¢ dexra pakropa ¢ KO3PPUIEHTaMU yPaBHEHUS.

21. Kputepuu onTuManbHOCTH IJIAHOB 3KCIIEPUMEHTA.

22. BBeneHue B pemieHHE 10 TOWUCKY ONTHMAIBHOTO ASKCTPEMAIBHOTO 3HAYCHUS
napameTrpa ONTUMH3AIMM B 00JacTH omnpeAeieHus QYHKUUMU JBYX U MHOTO(AKTOPHBIX
ypaBHEHHUH (MeToJ KpyToro BocxoxaeHus bokca-Yuicona u nip.)



IIpumepHbIe TeMbI KYPCOBBIX PadoT.

Pa3zpaboTaTh /OoNTUMU3HPOBATH HOBBII/ CYIIECTBYIOMNA XUMUYECKHI COCTaB CIIJIaBa st
OTJIMBOK JIeTajel pabOTaIONIMX B YCIOBHSAX (KOPPO3HH, H3HOCA BHICOKHX JTUHAMHYECKUX
Harpy3oK, IOHWKEHHBIX TEMIIEPATYP.....) UCIIOJIb3Ys METO/Ibl MATEMaTUYECKOTO
TUTAHUPOBAHKE IKCIIEPUMEHTA.



