MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJJEPAILINN

T ®denepalibHOE rOCYIapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHuUs
«MarHuToropckuii rocy1apCTBEHHbIA TEXHUYECKUM YHUBEpCUTET UM. . 1.
Hocosa»

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

OPI'AHU3ALIUA, MATEMATHYECKOE IVIAHUPOBAHHE H
IIPOBE/IEHUE DKCIIEPUMEHTA

Hanpasnenue noaroToBku (CrnenuagbHOCTD)
22.04.02 Metannyprus

HamnpasnenHnocTs (nmpoduias/crienuanu3amms ) IporpaMMbl
JInTeiiHOE TPOU3BOICTBO

YpoBeHb BbICIIET0 00pa30BaHUs - MarucTpaTypa

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer HMHCTUTYT METalTypruu, MalllnHOCTPOSHUSI U MaTEPUATI000padOTKU

Kadenpa JInTelHbBIX TPOLECCOB M MaTEPUAIOBEICHUS
Kypc 1
Cemectp 1
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2021 ronx



PaGouas mporpamma cocrasiera Ha ocHoBe @I'OC BO - maructpaTypa 1o HanmpaBlIEHUIO
noarotoBku 22.04.02 Mertannyprus (npuka3 Munoopaayku Poccun ot 24.04.2018 r. Ne 308)

Pabouass mporpamma paccmoTpeHa M onoOpeHa Ha 3acemanuu Kadenapbl JIMTeHHBIX
IPOIIECCOB U MAaTEPUATIOBEICHHUS
12.02.2021, nmpotokomn Ne 6
3aB. kadeapoit ETD st H.A. ®eokTrcTOB

PaGouas nporpamma ogoOpena meroauieckoi komuccueir UMMuM
03.03.2020 r. mpotokoma Ne 4 / . -
[pencenarens (7= {“"/ __~A.C. CaBuHOB

Pabouas mporpamma cocraBieHa: : / /
3aB. kadeapoit JIITuM, kaH. TexXH. HayK ey [Toranos M.T".

YAV

PenienseHnr: /Q%L
3aB. kadenpoit [I1ubX /I, kana. TexH. HAyK /é [lepstunckuit A 1O.




JIner akryanuzanuu paéodeil mporpaMMsl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Troly Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
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 UCCIIEIOBAaHUI.

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

Jucummumaa  OpraHusanusi, MaTeMaTU4ecKoe IIIaHMPOBAaHUE M NPOBEJICHHUE
HKCIEPUMEHTA BXOJIUT B YACTh yU4E€OHOTO IU1aHa POPMUPYEMYIO yHaCTHUKaMHU 00pa30BaTeIbHbIX
OTHOILEHUH 00pa30BaTeIbHOI IPOrpaMMBI.

Jns  u3ydeHWss  JUCUHUIUIMHBI  HEOOXOIuMMBbI  3HaHUS  (YMEHHsA,  BJIAJCHUS),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

WHudopmanroHHbIe TEXHOJIOTHH B METAJUTYPTUN

3HaHus (YMEHHUs, BIAJCHMsI), IOTy4YEHHbIE IIPU U3YYCHUU NAHHOM TUCLHUIUIMHBL OyIayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUILTNH/TIPAKTHK:

Opranu3zanys Hay4HO-TIPaKTUUECKUX UCCIIeI0BaHUI

[Ipou3BoacTBEHHAS - HAyUHO-UCCIIEI0BaTeIbCKast paboTa

[loBpIlIEHNE CBOICTB MaTEpUAJIOB AJIs U3AEIUN (PYyHKIMOHATILHOTO Ha3HAYCHUS

ITonroToBka K npoueaype 3aluThl U 3al{1Ta BBITYCKHOW KBaTU()UKALMOHHOM paboThI

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS
AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHust
B pesynbrare ocBoeHus AUCHMIUIMHBL (Moayis) «OpraHusanusi, MaTeMaTH4ecKoe
IUIAHUPOBAHHUE U NPOBEJCHUE HKCIEPUMEHTa» 00yJaroIuics T0JKEeH o0ajgaTh CleayoUMMU
KOMIETEHIMSIMU:
Kon nnaukatopa Nuaukatop 10CTHKEHUS KOMIIETEHIMH

I1K-2 CnocoGeH pa3paboTaTh TEXHHUUYECKHE 3aJ]aHUs 110 BHEIPEHUIO HOBOM TEXHUKH, CIUIABOB U
TEXHOJIOTHH JINTSHHOTO IPOU3BOJICTBA

I1K-2.1 OcymiecTBisieT BHEIPEHUE HOBOM TEXHUKH, CIUIABOB MU TEXHOJIOTUH
JINTEHHOTO MPOM3BOJICTBA

4. CTpykTypa, 00BEM U coaepkaHue AUCHUILINHBI (MOLYJ151)
OO0mmast TpyI0eMKOCTh JUCIHILINHBI COCTaBisieT 3 3adeTHhIX equHui] 108 akasn. wacos, B ToM
qucIie:
— KOHTaKTHas pabora — 19,3 akaj. 4acos:
— aynutopHas — 16 akaj. 4acos;
— BHEAyIUTOpHAS — 3,3 aKkaJl. 9acoB;
— caMOCTOsITeNNbHAs paboTa — 53 akaj. 4acoB;
— B (hopMe MmpakTU4IecKoi moaroToBku — 0 akaj. 4yac;
— MOATOTOBKA K dK3aMeHy — 35,7 akaj. yac

dopma aTTecTalm - KypcoBasi paboTa, IK3aMeH

AynutopHas ) s
o | wouraxTHas pabota E = dopma Tekymiero
=
5 B aKaJl. yacax 3] Bu KOHTPOJIA
Pazpmen/ Tema 8 (B axan. yacax) £ A . p Kon
g 3 ©| caMOCTOSTENBHOM | ycreBaeMOCTH U
JTACIUTUTAHBI 5 g « . | KommeTeHIuU
@) 9 £ paboThI POMEXYTOYHOH
nmab. | mpakt. | 3 &
JIex. 2'S aTTecTallu
3aH. 3aH. QO &




Nzyuenue
1.1 OcHOBHbBIC NPHUHIUIIBI yueOHOI u
OpraHu3allid  aKTUBHOTO Hay4YHOU N
p ! i VYcrHsli onpoc,
JKCIEPUMEHTA. Buner 2/051 | 5 JIUTEPATYPHI, edbepar [K-2.1
TUIaHOB SKCIIEPUMEHTA U UX pabora c pedepar.
CBOIiCTBa 3JIEKTPOHHBIMHU
Oubimorexkamu
Nzyuenue
eOHoit
1.2 Kparkue cBemeHHs H3 ¥ .
TEOPUU BEPOATHOCTH U Hay*Hon VYcTHbIN
p oAt 2/051| 5 JIUTEPATYPHI, [K-2.1
MaTeMaTHYEeCKOH ompoc,pedepar.
pabora ¢
CTaTUCTHKU
3JIEKTPOHHBIMU
OubIoTeKaMu
Nzydenne
yueOHOI
. N Hay4YHOU
1.3 TlonHell (aKTOPHBIH N
¢ P 20051 5 JIUTEpaTypBl, VYerHslii onpoc. IK-2.1
HKCIIEPUMEHT
pabora ¢
3JIEKTPOHHBIMU
OubIMoTEeKAMH
Nzyuenue
yueOHO# u
o . Hay4yHOU
1.4 TpoOHbIA (aKTOPHBIH .
/p b P 2/051| 5 JIUTEPATYPHI, YcTHBI onpoc IK-2.1
HKCTIIEPUMEHT
pabora c
NIEKTPOHHBIMU
Oubimorexkamu
Nzyuenue
yueOHO# u
. Hay4yHOU o
1.5 EHTpaJIbHBII VYeTHBIl onpoc
a P 2/051| 5 JIUTEPATYPHI, poc, IK-2.1
KOMITO3UIIMOHHBIH TUIAH pedepart.
pabora ¢
3JIEKTPOHHBIMU
OubIMoTeKaMH
N3yuenune
1.6 IInanuposanue yueOHOI 1
IKCIIEPUMEHTA TIPH TIOMCKE Hay4YHOU N
p p i YerHblit onpoc.
ONTUMAJIbHBIX 2/11 2 JIUTEPATYPBI, Pedepar MK-2.1
ycinoBuil.Meton  KpyToro pabora ¢ par.
BOCXOXJICHHSI 3JIEKTPOHHBIMU
O6ubmoTeKamMH.
N3zyuenue
eOHOM 1
1.7 Meron KpYTOro i N
BOCXOKJICHUS Hay*HOH VYeTHBIl onpoc
N 211,51 5 JATEPaTypHI, ’ MK-2.1
CuUMIIEKCHBIT METOJI pedepar.
pabora c
TUTAaHAPOBAHHSL.
JNIEKTPOHHBIMU
Ooubimorexkamu
N3ydenue
1.8 Kommnbrorepusie yIer
N yuebHOI u
METOIBl  CTATHCTUYECKOH o
00padoTku €3yJIbTaTOB Hay*HOH
p pesy 2141 | 6 JIUTEPATYpBHI, YcTHblii onpoc. IK-2.1
IKCIIEPUMEHTA.
pabota ¢
Craructuueckne (QyHKIUH
; 3JIEKTPOHHBIMHU
Microsoft Excel
O6ubimorexkamu
N3ydenne
1.9 CraTtuctuueckue yueOHOIt n
MPOLIETyPhI CHCTEMBI Hay4YHOU v N
CTHBIH OIpOC.
STATISTICA ISt 15 JUTEepaTyphl, Pede an [K-2.1
00paboTk  pe3ynbTaTOB paboTa ¢ par.
AKTHUBHOTO 3KCIIEPUMEHTA 3JIEKTPOHHBIMU

OubIMOTEKAMHU




Hroro no pasznery 16/6,411| 53

Uroro 3a cemectp 16/6,411| 53 Kp,3K3aMeH
HTOro mo QJUCIUILUIMHE 16/6.4 53 KypeoBas paGora,
n JK3aMeH

5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

IIpy mpoBeneHUM NMPAKTUUYECKUX 3aHATHM HCHOJB3YIOTCS KaK TpPaJULMOHHBIE, TaK U
MO/yJIbHO-KOMIIETEHTHOCTHbIE 00pa30BaTEeJIbHbIE TEXHOJIOTUHU, AKTUBHbIE M HMHTEPAaKTUBHBIC
METO-/Ibl O0YUCHHSI.

Ha 3anatusx  menecooOpa3HO — HMCMOJIB30BaThb  TEXHOJNOTHMIO  KOJJIEKTMBHOI'O
B3auMo00y4deHus. [Ipu 3ToM HEOOXOAMMO MOBBIILIATE I03HABATEIbHYIO aKTUBHOCTb CTYJEHTOB,
OpraHu3ysl CaMOCTOSITENIbHYIO pabOTy KaK UCCIIE0BATENBCKYIO TBOPUECKYIO JEATEIbHOCTD

Craenyer MCHONB30BaTh KOMILIEKC HHHOBAIIMOHHBIX METOJOB AKTUBHOTO OOYYeHUS,
BKJIIOYAOIUI B ce0st:

- co3laHue TMpOOJEMHBIX CHUTyallud C TIOKa3aTeJbHBIM pEHIEHHEM MpPOoOIeMbI
npernojiaBaTeneM 1 6e3 Hero;

- CaMOCTOATEIbHYIO IOUCKOBYIO JIE€ATEIbHOCTh B PEIIEHUU MPOOJIEM, HaNpaBiseMYIo
IpernoJiaBaTeseM;

- CAaMOCTOSITEIILHOE PELIEHUE TPOOJIEM CTYA€HTaMU 1107 KOHTPOJIEM MPEI01aBaTeNsl.

Peanu3anuss MHHOBAIlMOHHBIX METOJOB OOyuYeHHMs BO3MOXKHAa C MCIOJb30BaHUEM
CJIEIYIOIINX [IPUEMOB:

- packpbITHE IpernojaBaTeleM IMPUYMH W XapakTepa HeyJdad, BCTpEYarolluxcs NpU
peteHnn npooieM;

- IGMOHCTpALUs pa3HbIX MOXO0/0B K PEIIEHUI0 KOHKPETHON POOIIEMB;

- QHAJIU3 MIOJyYEHHBIX PE3yJIbTAaTOB U OTHICKAHUE I'PAHMI] UX IPUMEHUMOCTH.

IIpu mnpoBeAeHHMH 3aKIIOYUTENBHOIO KOHTPOJIS HEOOXOAMMO BBISIBUTH CTEMEHb
NPaBUWIBHOCTH, 00beMa, TITyOUHBI 3HAHUH, YMEHHU, HABBIKOB, TIOJIyY€HHBIX IIPU U3YYEHUH Kypca
Haps/y C BBISIBJICHUEM CTEIIEHU CAMOCTOATEIbHOCTH B IPUMEHEHUH MT0JTy4YEHHbIX 3HAaHUH.

K uHTEepakTUBHBIM METOAM, HCIIOJIb3YEMBIM IIPU U3YUYEHUU JUCUMILIUHBI «Opranu3anus
Y MaTEMAaTUYECKOE MJIAHUPOBAHUE DKCIIEPUMEHTA», OTHOCSTCS: UCIIOJIb30BAHNE KOMITBIOTEPHBIX
CUMYJISIUH, pa300p KOHKPETHBIX CUTYalluil B COUYETAHUHU C BHEAYJUTOPHOU pabOTON € LENbIO
dopMHpOBaHHUS U Ppa3BUTUS NPOPECCHOHATBHBIX HABBIKOB oOydwaromuxcs. [lepenaua
HEOOXOJUMBIX TEOPETUYECKUX 3HAHUM IMPOUCXOJUT C HCIHOJB30BAaHUEM MYJIbTUMEIUWHOTO
000pyT0BaHUs.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeIbHOH PadoThI 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe CPeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAlHH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecTedeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:




1. Annep, 1O. II. Merononorust U npakTuka IJaHUPOBAaHUS 3KcnepuMeHTa B Poccun :
monorpadus / FO. I1. Annep, 0. B. I'panoBckwmii. — Mocksa : MUCHUC, 2016. — 182 ¢. — ISBN
978-5-87623-990-7. — Tekcr : aniekTpoHHbIH // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAsI CUCTEMA, —
URL.: https://e.lanbook.com/book/93686 (mara obpamenus: 12.02.2021). — Pexum gocryma:
JUISL aBTOPU3. MOJIb30BATEIICH.

2. Jlonatun, B. 0. Opranuzanus skcniepumenTa: CUMIUIEKCHOE TUIAHUPOBAHHUE | y4eOHOe
noco6ue / B. 1O. Jlonarun, B. H. lymenko. — Mocksa : MUCHUC, 2010. — 46 c¢. — ISBN 978-
5-87623-404-9. — Texcrt : anexkrponnslii // JIaus : anekTpoHHO-0nbmoreynas cuctema. — URL:
https://e.lanbook.com/book/117006 (mata obpamtenus: 12.02.2021). — Pexum goctyna: ajis
aBTOPU3. MOJIb30BaTEIICH.

0) lonoJiHMTE IbLHASA JIATEpaTypa:

1. Jlomarun, B. lO. Opranuzanus skcnepumenta: [lmaHel BTOporo mnopsjaka u
uccienoBanre obactu onTuMyma : yueobrnoe mocooue / B. 0. Jlonatun, B. H. Illymenko. —
Mocksa : MUCHUC, 2011. — 46 c. — ISBN 978-5-87623-403-2. — TekcT : anekrponHbiii // JlaHb
. 2JICKTpOHHO-OMOMMoteunas cucrema. — URL: https://e.lanbook.com/book/117005  (maTa
obpaenus: 12.02.2021). — Pesxum goctyma: it aBTOPU3. [OJIb30BATEICH.

2. CemenoB, b. A. MuxeHepHBIN SKCIEPUMEHT B IMPOMBIIIJICHHONW TEIUIOTEXHUKE,
TEIIOPHEPIeTUKE U TEIUIOTEXHOJOTHAX : yueOHoe mocodue / b. A. CemeHoB. — 2-e u3n., 101, —
Cankr-IlerepOypr : Jlawp, 2013. — 400 c. — ISBN 978-5-8114-1392-8. — Texkcr :
SIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/5107  (mara obpamienus: 12.02.2021). — Pexum goctyma: yis
aBTOPU3. I10JIb30BATEIIECH.

B) Meroauyeckue ykasaHus:

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpamMmmHoe oGecieueHue

HaumenoBanue .
10 Ne norosopa Cpoxk neiicTBuUS TUIICH3UU

MS Windows 7
Professional(ms  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |[1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpodHo
Professional
7Zip CBOOOJTHO 0eccpoyvHO
STATISTICA B.6 [K-139-08 ot 22.12.2008 0EeCCPOUHO

IpodeccuonaibHbIe 6a3bI JAHHBIX M HHGOPMAIMOHHBIE CIPABOYHBIE CHCTEMBbI
HasBanwue xypca Cchuika

DnekTpoHHas 0a3a MEPUOJMUYCCKHUX H3JIaHHI
East View Information Services, OO0 «MBUC»»
HanmonansHas HH(OPMAIIMOHHO-
aHanmuTHuecKas cuctema — Poccuiickuit uanexc|URL: https://elibrary.ru/project _risc.asp
HayuHoro nuruposanus (PMHII)
ITouckosas cucrema Akanemust Google (Google
Scholar)

https://dlib.eastview.com/

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



https://e.lanbook.com/book/93686
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 - EnnHOEe OKHO
JIOCTYIIa K HHPOPMAIIMOHHBIM pecypcam
denepalibHOE TOCYJAPCTBEHHOE OIOHKETHOE
yUpexKICHUE «DenepanbHbIN urcruryt|URL: http://www1.fips.ru/
MIPOMBIIIJICHHONW COOCTBEHHOCTHY
Poccuiickass T'ocynapcTBeHHas OubOnmoreka.
Kartanoru
DnexTpoHHbIe pecypchl Oubmmorexku MI'TY um.
[.1. HocoBa
®denepanbHblii  00pa30BaTENbHBIA  MTOPTAI
OxoHoMuKa. Counosorus. MeHePKMEHT
YHuBepcurerckass nH(OOpMalMOHHAs CHCTEMa
POCCU
MesxtyHapoiHast HayKOMEeTpHYeCcKast
pedeparuBHas 1 OJIHOTEKCTOBas 6a3a nanubix [Nttp://webofscience.com
HayuyHbIx u3ganuii «Web of sciencey
MexayHapoHas pedepaTtuBHas u
ITOJIHOTCKCTOBAs _clipaBoyHas 0a3a  JaHHBIX
MexayHnaponHas — 0a3a  TOJHOTEKCTOBBIX
XypHasoB Springer Journals
MesxyHapoiHast KOJUTCKITHS HAYYHBIX
IIPOTOKOJIOB 110 Pa3JIMYHBIM OTPACIISAM 3HAHUHN
MexayHapoiHas 6a3a HayYHbIX MaTEpUAIIOB B
007acT (PU3MYSCKUX HAYK M HHXUHUPHHIA
MexnyHaponHas 0a3a CIpPaBOYHBIX H3JIaHUHN
10 BCEM OTpacisaM 3HaHuii SpringerReference
MexnyHapoaHas pedeparuBHas 0a3a TaHHBIX
10 YHCTOM M TNPUKIAJTHOH MaTEMaTHKE
MexayHapoHas pedepartuBHas u
HOJIHOTEKCTOBAs CIpaBo4Has ©Oasa mannbx |Nttps://www.nature.com/siteindex
Hay4JHBIX M3aaHui «Springer Naturey
ApXuB Hay4HBIX XypHaJioB «HarmoHanmbHbINH
3IIEKTPOHHO-MH(POPMAIMOHHBINA KoHIopimym»|https://archive.neicon.ru/xmiui/
(HIT HOMKOH)
9 MaTepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTLTHHBI (MOLYJIs1)

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

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

http://magtu.ru:8085/marcweb2/Default.asp

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

https://uisrussia.msu.ru

http://scopus.com

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

http://zbmath.org /

MarepuanbHO-TEXHHUECKOE 00ecriedeHue JUCIUIUINHBI BKITIOUAET:

1. YyeOnas ayauropust A1 NPOBEACHUS MPAKTUYECKUX 3aHATUN OCHAIIIEHA!

- TEXHUYECKUMH CPEJICTBAMU OOYYEHHs, CIYXKAIUMH JJIs NpeCTaBIeHUs yueOHOI
nHpopmanuy OONBIION ayTUTOPUU: MYJIbTUMEIUNHBIMU CpPEICTBA XpaHEHUs, INepelayu u
npeJCcTaBIeHNs yueOHOH nH(pOopMaIH;

- CIeLIMaJIU3UPOBAHHON MEOEIbIO.

2. YyeOHast ayJUTOpHUs JJIsl TPYNIOBBIX U WHAMBHUIYAIbHBIX KOHCYJIbTALUN, TEKYLIETO
KOHTPOJISL ¥ TPOMEXYTOYHOM aTTeCcTalluy OCHAIICHA!

- KOMIbIOTEpHOM TexHuKoH ¢ nakerom MS Office, ¢ moxkmroueHnem k cetu « IHTEpHET»
¥ C IOCTYTIOM B 3JICKTPOHHYIO HH(POPMAIIHOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA;

- CTIeUAIN3UPOBAHHON MeOEIbIO.


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/
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
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

1. YueOHast aynuropus AJis MPOBEACHUS IPAKTHUECKUX 3aHITHI OCHAIIEHA:

3. [Tomenienue 1y1st CaMOCTOSITEIBHOM PaOOThI OCHAIIIEHO:

- KOMIbIOTEpHOM TexHuKoH ¢ nakerom MS Office, ¢ moxkmroueHunem k cetu « IHTEpHET»
Y C TOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIIbHYIO CPEy YHUBEPCUTETA,;

- CIeLIMAJIM3UPOBAHHOM MEOEIbIO.

4. Tlomemenune I XpaHeHHs W MPOPUIAKTUYECKOTO OOCTY)KHBaHUS Y4EOHOTO
000pyIOBaHUS OCHAIIICHO:

- CIICIUATM3UPOBAHHON MEOEIbIO: CTEIUIAXKaMH [Tl XpaHEHUS y4eOHOTO 000PYI0BaHHS,

-MHCTPYMEHTAaMH JIJIsl PEMOHTa Y4eOHOTr0 000py10BaHHUS;

- mkadamMu It XpaHeH!s y4eOHO-METOAMYECKON IOKYMEHTAIIUN U MaTEPUAIIOB.



ITPUJIOKEHME 1

6 YueOHO-MeTOoAHYeCKOe o0ecniedeHne CaMOCTOATEIbHOI padoThl 00y4a0IMXCs

[lo nucummimbae «OpraHu3anuss U MaTEMaTUYECKOE IUIAHUPOBAHUE SKCIIEPUMEHTA
pelyCMOTPEHa ayJIuTOpHAsh M BHEAYAUTOPHAas CaMOCTOsITeNbHas paboTa 0O0ydarommxcs.
CamocTosTenbHas paboTa CTYJEHTOB MIPEAIOIaraeT BHITOJIHEHUE IPOTPaMMbl CaMOCTOSATEIbHON
paboThl, CAMOCTOSITENILHOE U3YYEHHE TEM U 3aJaHUI 110 TUCIUILINHE.

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: KpaTkue cBeieHUS U3 TEOPUH BEPOATHOCTH U MaTEMAaTUYECKOU cTaTUCTUKH (15 4.)
Bonpocsl 1151 00cyK1eHus

Koppensiuuonnsiii ananus. Jlucnepcnonnslii aHanus. PerpeccuonHblil anamms.

1.2. Tema: Ilonuelii pakropHsIii sxciepuMent (15 4.)
Bonpocs! 1151 00cyK1eHNs
KakoBbl cBOIiCTBA MOIHOTO (PAKTOPHOrO IKCHEpUMEHTA?

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

1.3. Tema: JIpoGHblii pakTopHbIi skcriepumMeHT (10 4.)
Bonpocsl 14151 00cyK1eHNA

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

3anaga Ne2: PazpaboTaTth MaTeMaTHUECKYIO MOJIETb C MCIIOJIb30BaHUEM TEOPUU APOOHOTO
daxTopHOro SKcrepuMenTa Tuna 2°°2. Ilo JKCHepUMEHTAILHBIM 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 MTpeCTaBIeHa B Tabnuue 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: LlenTpaneHblii KOMIO3UIMOHHBIN m1aH (10 4.)
Bonpocs! a5 06cyxaenns:

[TpuBenuTe mpuMepsl perieHus 3aaa4 (B 001acTu METAIUTyprun) C IPUMEHEHUEM IIJIAaHOB
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,
MO3BOJISIOIIEE OINPEASNIUTh BEIMYMHY 3€pHa B 3aBUCHUMOCTH OT pPEXUMa TEpMOOOpPabOTKH
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 MOJYYEHHOE YPAaBHEHHE HA DKCTPEMYM.

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

B gem cocTouT CyIIHOCTh MeTOo/1a KpyTOro BocxoxkaeHus? [[puBennuTe mpumepsl pemeHus 3a1ad ¢
HCITOJIb30BaHUEM JJAHHOI'O METO/IA.

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

B ueM cocTouT CyIHOCTh CUMILIEKCHOTO MeTO/Aa IanupoBanus? [IpuBenure mpuMepsl perieHus 3aaad
C UCIOJIB30BAHUEM JIAHHOTO METOJIA.

3.1. Tema: Craructuueckue Gpyukuuu MicrosoftExcel(10 u.)
Bomnpocel st 00cyKI1eHuUst:

Hasosute cratuctrueckue ¢pyukinnun MicrosoftExcel. Kakosa 06mactsh ux mpuMeHeHHs?

3.2. Tema: Cratuctuueckue npouenyps! cucteMbl STATISTICA s 00paboTku pe3yapTaToB aKTUBHOTO
skcnepumenta (10 u.)

Bomnpocel a5 00cy:KIeHuUsI:

Kakwue 3amaun MoxxHO pemaTh ¢ mpumeneHueM nporpammel STATISTICA?

Hepeqeﬂb mem 0Jisi HOO2OMOBKU K npakmudyeckum 3aHAmuiam.

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 IUIAHUPOBAHUS MATEMAaTHUYECKOI'0 M (DU3MUECKOTO IKCIIEPUMEHTOR, ITPUHIIAIIAX
TEOMETPHUYECKOTO U (PU3NIECKOTO MO100MsT 00BEKTOB yIPaBICHUS.

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




2. ITpuHIums! BEIOOpa KOHTPOJIUPYEMBIX ApAaMETPOB U MX YPOBHS B CTaHIAPTaX Ha METAJUTypPTrHYECKYIO
IPOIYKIIHIO.

3. Cratuctuyeckoe 000CHOBaHHE 00bEeMa BEIOOPKH MPH KOHTPOJIE Y TIOCTABIINKA U ITOTPEOUTENS.

4. KoHTpONbHbIE KapTHI.

5. Obmras cxema ynpaBlieHHs TEXHOJIOTHIECKAM 00BEKTOM C aJalTHBHEIM OJIOKOM

Tema 3. XapakTepUCTHKHU BHIIOB 3KCIICPUMECHTOB

1. Teopernyeckwii MOAXON, MaTEMATHYECKOE CHMYIHPOBAHHE YCIOBHH JKCHEpUMEHTa, (PH3NIecKui
IKCTICPUMEHT.

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

3. Beibop Haubonee 3¢pGeKTUBHON CXEMBI IKCTIEPUMEHTA.

4. CocrapneHne TUIlaHA TPOBEACHUS OSKCIIEPHUMEHTOB PAa3HBIX YPOBHEH (OIBITHBIA, JaOOPaTOpPHBIH,
MOJTYIPOMBIIIIJICHHBIH, TPOMBIIUICHHBINH, U3TOTOBICHUE OMBITHO-ITPOMBIIIUICHHOW MAPTHH ).

Tewma 4. BBeieHre B METOANKY TUIAHUPOBAHUS SKCIIEPIMEHTA (00IIHe TIOHATHS, TPHHIINTIBI).
1. Bumer mapaMeTpoB ONITUMU3AINH, 0000IEHHBIN TapaMeTp ONTUMHU3AINH, (YHKITHS JKeTaTeTbHOCTH.
2. Be10op Tuma MareMaTHIeCKOM MOJIMHOMHATBLHON WIIK MHOW MOJICIIH.

Tewma 5. IlonHbI 1 APOOHBIN (HAKTOPHBINA IKCIIEPUMEHT.

1. IpaBuiia moCTpoeHUs TIAHOB — APOOHBIX PEIUIUK.

2. Pyicku IpH UCTIONIb30BAHUY TUIAHOB C APOOHBIMH PEIUIMKAMH — BIUSIHUE HA TOYHOCTH IPOTHO3UPOBAHUS
(YHKITMH OTKJIAKA.

3. Tunbl 1IaHOB SKCIEPUMEHTa — ABY- M Tpex (akropusie mianbl Tuma N = m" (N — HeoOxoaumoe
KOJINYECTBO OIBITOB, M — KOJIWYECTBO YPOBHEH BapbUPOBAHHUS CIy4alHBIX (PaKTOPOB, N — KOJUYECTBO
(hakTOpOB).

Tema 6. XapaKTepUCTHKH IUNIAHUPYEMOT'O SKCTIEPUMEHTA

1. Koaddurrent konkopaanuu (Ko3pGUIUSHT COTJIACHS ) TIPH SKCIIEPTHON OLIEHKE BIMUSHUS (JaKTOPOB Ha
(YHKIHIO OTKIIHKA (TTapaMeTp ONTHMH3AIINHN).

2. OCHOBHBIE CBOWCTBa MaTpPHUIBI MaTeMaTH4YeCKHU TUIAHUPYEMOTO SKCIEpHUMEHTa (OpPTOrOHAJILHOCTB,
POTOTabENBHOCTh, CHMMETPUYHOCTh, HOPMUPOBKA SKCIIEPUMEHTAILHON MaTPHUIIBI).

Tema 7. TexHUKa IIAHUPYEMOTO SKCIEPUMEHTA

1. Meroauka pacuyera KOI(PQGUIHMEHTOB SMIUPUYECKOTO YypPaBHEHUS IO JaHHBIM MPOBEIESHHOTO
IUTAHUPYEMOTO KCIIEPUMEHTA.

2. CBs3b addexTa pakTopa ¢ KOdPPUINEHTAMI YPaBHEHUS.

3. Kputepuu onTUManbHOCTH IJIAHOB SKCIIEPUMEHTA.

Tema 8. [Touck onTUMAaNbHBIX pELICHUI

1. BBenenue B perieHue 1o MmoucKy ONnTUMaIbHOTO SKCTPEMAIbHOIO 3HAUEHUS ITapaMeTpa ONTHMHU3ALINH B
obmact ompesenieHuss QYHKIMU JIBYyX MU MHOTO(QAKTOPHBIX ypaBHEHWH (METOJ KPYTOTO BOCXOMKICHUSI
Bokca-Yuncona u mip.)

Memoouueckue pekomenoayuu Kk - NPAKMUYECKUM 3AHAMUAM

CemuHap - BUJA TPYIIOBBIX 3aHATHH 10 KakoW-mubO HayyHOH, y4eOHOH u Jpyroi
npobjeMaTHKe, aKTUBHOE 00CYK/I€HUE YYaCTHUKAMH 3apaHee MOATOTOBICHHBIX COOOIEHHUH, TOKIIAI0B 1
1. C TeMaTHKOW CEMHHApOB CTYACHTHI 3HAKOMSTCA 3apaHee. AJTOPUTM IOATOTOBKH K CEMHHApY
CIEJYIOIINH: BBIOpAB TEMY, CTYIEHT COCTaBJISCT CBOHM IJIaH-TpauK MOATOTOBKMA K cemuHapy. s
npruoOpeTeHHsl MUPOKOT0 BHUICHUS NMPOOJEMBI CTYACHT CTapaeTcs OCMBICIUTH €e B o0ueM o0beMe;
MMO3HAKOMMTHCS C TEMOW 10 0a30BOMY y4eOHOMY MOCOOHIO WM JAPYrod OCHOBHOW PEKOMEHIYyeMOM
JUTEpaType; BBIABUTH OCHOBHBIE HJI€H, PACKPBIBAIOIINE JAHHYIO IPOOIEMY; CBEPUTH MX OMPEAEIECHHUS CO
CHPaBOYHHUKAMU, SHIMKJIONEANEH; TOATOTOBUTH IUTaH-KOHCIIEKT PACKPBITHS JAHHON POOIEMBI; BBISIBUTD
HESICHBIE BOIPOCHI M MOA00paTh NOMOJHUTENbHYIO JIUTEPATYPY UL UX OCBEIICHHS, COCTABUThH TE3HCHI
BBICTYIUICHHUS HA OTAEIBHBIX JINCTAX JJIS ITOCIEAYIONIEr0 BHECEHHS JONOTHEHUN U TIOATOTOBUTE JOKJIA]
win  pedepar ans CcOOOIIEHHS HA CEMUHape;, MPOAHATU3UPOBAThL COOpPAHHBIA MaTepuan s
JONOJTHUTENbHOW HMH(GOpPMAaLlMM MO0 TeMaM CEMHHAapa; TOTOBSICH K BBICTYIUICHHIO Ha CEMUHApe, II0
BO3MOKHOCTH TPOKOHCYJIBTUPOBATHCS C MPEToaBareieM; OTHOCUTBCA K COOpaHHOMY MaTepHaiy, Kak K
UCTOYHUKY OYAyIIUX UCCIIEIOBAHUH.



[pakTrveckre 3aHATUS PACIIUPSIOT U 3aKPETUISIOT 3HAHUSI, 3aJI0)KCHHBIC B TeOpHH npeamera. Ha
HUX BBIHOCSITCSI BOTIPOCHI, 0COOEHHO HEOOXOIUMBIE JIISI TIPAKTHKHY, WIH MPOOJIEMHBIE BOIPOCHI, KOTOPHIC
BO3MOXKHO PEILUTH TOJBKO B Mpolecce coTpyaHuyectBa. Cpenn 00s3aTeNnbHBIX TPEOOBaHUM K CEMHUHAPY -
npeaBapUTeIbHOE 03HAKOMIICHHE C TEMOH, BOIIPOCAMH U JIMTEPATypOl O IaHHOH TeMe.

CoBpeMeHHas MPaKTUKa MpeiaracT IMUPOKHA KPYr THUIIOB CEMHHAPCKHUX 3aHATHH. Cpenu HUX
0coboe MeCcTO 3aHUMAET CEMHHAP-IUCKYCCHSs, TIe B JIUATOTE XOPOIIIO YCBaWBaeTCs HOBas WH(popMarus,
BUJHBI YOSKICHUS CTYACHTA; OOCYXKIAIOTCA NMPOTUBOPEYUs (SIBHBIE M CKPBITHIE) M HEJOCTATKH; JUIS
oOcyxieHusl OepyTcs KOHKPETHbIC aKTyalbHBIE BOMPOCHI, C KOTOPBIMH CTYIEHTHI MpPEABAPHUTEIHHO
03HAaKOMJICHBI. Takke B CeMUHAP BKIFOYAIOTCS] BOMPOCHI [T HHTEIUIEKTYaIbHON pa3MUHKU (MHOTA 3TO
JUCKYCCHOHHAS CTaThsI, TI0 KOTOPOH CTABATCS IPOOIEMHBIE BOTIPOCHI); JUCKYCCHS MOJKET Pa3BEPTHIBATHCS
320YHO KaK KpyroBoil cemuHap. [lanee momBOASATCS UTOTH AMCKYCCHH, 3aCIYIIMBAIOTCS W 3aIIUIIAIOTCS
nmpoeKkTHBIe 3a1anus. [locie 3Toro mpoxoauT "Mo3roBoi mTypM" 10 HEPEIIEHHBIM MPo0IeMaM TUCKYCCHH,
a TaK)Ke BBISIBIISIOTCSI PUKIIAAHBIE aCHIEKTHI, KOTOPBIE MOKHO PEKOMEHA0BATH IS BKIIIOUCHHUS B KYPCOBBIE
Y TUTUTOMHBIC paOOTHI HIIH B anpoOaluio Ha npakTtruke. Ha ceccum mpenogaBarens 00001IaeT pe3ynbTaThl
MPOJICITAHHON CTYJICHTOM Pa0OTHI.

CeMHUHAPBI-TUCKYCCHH TIPOBOJATCSI C IENBIO BBISBICHUS MHEHHS CTYJICHTOB IO aKTYaJIbHBIM
BOMPOCaM M3y4aeMOro MpeaMeTa.

CeMuHap-uccieloBaHHEe TpEAroaraeT MpeABapUTENbHYI0 paboTy - HamucaHme pedeparta,
JIOKIIaia TI0 WUTOraM OMNBITHOW pPa0OThL. YdacTHe B HEM - 3TO, MPEKAC BCEro, MUANOr CTYACHTA C
npernojaBareneM. Pe3ynbTarbl 00CyKAal0TCsl Ha CeMUHApe C HATJISIHBIM TIOKa30M HCCIIE0BATEIbCKOTO
MaTepuana (CXeMbl, TaOIHIIbI, TPaQHKH, TUArHOCTHYSCKUE METOAMKH). YaCTUYHO MaTepuall MOXKET OBbITh
BkmoueH B BKP. Ilpu moarotoBke K CEeMUHApY-UCCIEIOBAHUIO CTYIEHT H3Y4aeT pe3yJIbTaThl
TEOPETUYECKUX HCCIIEOBAaHUN, COCTaBIIsIeT OMONMOrpaduio MO TeMe, YYHTCS MUcaTh 0030phl IO
TEXHHYECKOU 3a/1aue-npodieme.

[IpoOneMHBIN ceMHUHAp TOTOBUTCS MPEINOAaBATENIEM JIOCTATOYHO OCHOBATEIBHO: MOJOMPAIOTCS
NpoOJEeMHBIE W KOHTPOJLHO-TIPOBEPOYHBIC BOMPOCHL. TakoW CeMUHAap BO3MOXCH TOJNBKO MOCIE
MPOXOKACHUSI TeMbl. K HeMy CTYACHTBl TOTOBSITCA 1O JUTEPATypHBbIM HCTOYHHKAaM: MOHOrpadwu,
CIPaBOYHHKH, CIIOBApH, XypHaibl. K mpobieMHOMY ceMuHapy NMpocMaTpUBacTCsl TUTeparypa B paMKax
Pa3NMYHBIX HCCICIOBATENLCKUX MIKON (Hampumep "TpaauiMOHHBIC W HETPAJAUIUOHHBIC MOAXOIBI K
pobiieme").

Haunbonpiryro 3¢ ¢GeKTHBHOCT, MPHUHOCIT CEMUHApHI, MPOBOIUMEBIE B ()OpME KOJUIEKTUBHON
MO3HABATEILHOM JIESITEIbHOCTH, UMEIOIIEH OTpeieIeHHbIE 0COOCHHOCTH, & UMCHHO:

- pasJieNieHUe CTYIEHTOB Ha TPYMIIbI TI0 MX JKETaHUIO (C 00S3aTeNIbHBIM YYaCTHEM CTYJICHTA C
YCTOHYMBBIM HHTEPECOM K TaHHOMY TPEAMETY);

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

- paboTa B MOC/IEI0BATEILHOCTH - HHMBHyalbHAs, MTapHasi (Yallle BCero MepeKkpecTHbIN Ompoc),
paboTa B rpyrire, KOJIJICKTUBHAS,

- 00s13aTeNIpHOE TIPEeIBAPUTENILHOE OIPAaHHYCHHUE 110 BPEMEHH KaXK/I0TO ATara 3aHsTHI;

- OKCMIEPTHBIN aHATTU3 ¢ pacueToM K03 (HHUIeHTa KOHKOPIAIUH;

- OIleHKa pa0OTHI TPYIIEI IPETIOaBaTENIEM;

- IPOBEJICHNE CAaMOOLICHKH.

Tpumepnoiii nepeuenv mem pegepamos 6 suoe uHoUsUOYAIbHbIX domawinux 3aoay (M/13)

1. OcHOBHBIE MOHATHS U3 TEOPUH BEPOSATHOCTH U MaTEMaTHUECKON CTATUCTUKH (TeHepaIbHas
COBOKYITHOCTh, BEIOOpKA CITy4ailHBbIX BEIWYHMH, XapaKTEPUCTUKH BBIOOPKH).

2. [ToHsTHE O BUIaX IIAHUPOBAHUS MATEMATUIECKOTO M (PU3NYECKOTO IKCIIEPUMEHTOB,
NPUHIMAIIAX TEOMETPUIECKOT0 U (PU3NUECKOT0 MO100Us OO BEKTOB YIIPaBICHHUSI.

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 ITOTPEOUTENS.

6. KoHTposIbHBIE KapThI.

7. O0mmas cxeMa yrpaBjIeHHs TEXHOJIOTHUECKUM O0BEKTOM C aalITUHBHBIM OJIOKOM

8. Teoperudeckuil TOJX0J, MareMaTHYeCKOe CHMYJIUPOBAHME VYCIOBHUH OKCIIEPUMEHTA,
(bU3NYECKUI SKCTIEPUMEHT.

9. YcioBus moao0ust pu3HuecKoro 00beKTa U MaTepHaaibHON KOIHH.

10. Beibop Hanbonee 3hHeKTHBHOM CXeMbI SKCIIEPUMEHTA.



11. CocrapiieHue 1mjiaHa IpOBEACHUS SKCIIEPUMEHTOB Pa3HbIX YPOBHEH (OIBITHBIN, JTA00OpaTOPHBIH,
MOJTYyTIPOMBIIIIJICHHBIH, TPOMBIIUIEHHBINA, N3TOTOBJICHNE OMBITHO-TIPOMBIIINIEHHOW APTHH).

12. Buapl mapaMeTpoB ONTUMU3AIUKM, OOOOIICHHBIM MapaMeTp ONTUMHU3AIUH, (QYHKIUSL
JKeNaTeIbHOCTH.
13. Be106op THIa MaTeMaTHYECKON TTOJTMHOMHUAIBHON VT HHON MOJICTTH.

14. IIpaBwmia MOCTPOSHNUS TUTAHOB — IPOOHBIX PETUIHK.

15. Pucku mpu WCHONB30BAaHMU IUIAHOB C JPOOHBIMH PEIUIMKAMH — BJIMSHUE HA TOYHOCTH
MIPOTHO3UPOBaHUS (DYHKIIMH OTKIIUKA.

16. TurbI MIaHOB SKCIIEPUMEHTA — IBY- U TpeX (akTopHbie mians! Tuma N = m" (N — HeoOxoaumoe
KOJIMYECTBO OMBITOB, M — KOJMYECTBO YPOBHEW BapbUPOBAHUS CIIyYalHBIX (DAKTOPOB, N — KOJIHYECTBO
(hakToOpOB).

17. Koaddumuent xorkopraruu (KO3(QGUIIMEHT COTIachsi) MPH IKCIEPTHOH OIECHKE BIMSHUS
(hakTOpoB HA (HYYHKIHIO OTKIIMKA (ITapaMeTp ONTHMH3AIINH ).

18. OcHoBHBIE CBOHCTBA MAaTpUIBI MaTeMaTHYeCKH IJIAHUPYEMOro  JKCIIEPUMEHTa
(OpTOrOHANBHOCTH, POTOTA0ETFHOCTH, CHMMETPHYHOCTH, HOPMHPOBKA SKCIIEPIMEHTAIBHON MAaTPHIIBI).

19. Meronuka pacueta KO3(pGHUIIMEHTOB SMIIMPHUECKOTO YPaBHEHHUS IO JAHHBIM MPOBEIEHHOTO
TUTAHUPYEMOTO DKCIIEPHMEHTA.

20. CBs3b 3 pexra akropa ¢ kodhhuneHTaMn ypaBHEHHSL.

21. Kpurepun onTUMaabHOCTH IJIAHOB SKCIEPUMEHTA.

22. BBeneHue B pENHICHHE MO IMOUCKY ONTHMAIBHOTO SKCTPEMAJIBHOTO 3HAYCHHS IapaMmeTpa
ONTUMH3ALIUYU B 00JACTH ompejiesieHust GYHKIUU IBYX U MHOTO(AKTOPHBIX YpaBHEHHUI (METOI KPyTOTO
BOCXOXIeHMs bokca-Yucona u ip.)



ITPHJIOKEHHME 2

7 OIIeHO‘lHLIe cpeacrea 1Jisi MIpoOBECACHUS l'lpOMe)KyTO‘IHOile 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 OHCHKOI‘/‘I.

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

CrtpyKTypHBII
JJIEMEHT [Tnanupyemblie pe3yabTaTbl 00y4eHUs OneHouHble CpesIcTBA

KOMIICTCHIIUHN

[1K-2: Crioco6eH pa3paboTaTh TEXHUYECKUE 3a/IaHUs 110 BHEPEHUIO HOBOW TEXHUKH, CIIJIABOB
Y TEXHOJIOTHH JINTEHHOTO MMPOU3BOICTBA

[IK-2.1 OcymiecTBisieT BHEJIpEHUE HOBOI1 | Teopemuueckue 60npocwi:
TEXHHKH, CIUIaBOB M  TexHouyorui | 1) Uto Takoe akTUBHBIN U
JUTEHHOT O IPOU3BOACTBA HaCCUBHBIN AKcriepuMeHT? 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
MJIaHOB?

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
qucrepcus?

Ipaxmuuecxue 3a0anus:
Pemenne 3agag Nel-Ne3




CTpyKTypHBIii
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OneHouHsble CpescTBa

KOMIICTCHI UM

Teopemuueckue 60npochwi:

1) Kakosa
IIOCJIEZIOBATEIbHOCTD
00paboTKH Pe3yJbTaTOB
SKCIEPUMEHTA C
UCIIOJIb30BaHNEM YpaBHEHUI
MAaTeMaTUYECKON CTaTUCTUKH.
2) Kakue cratucTuueckue
¢dynkuu Microsoft Excel
NPUMEHSIOTCS PU PEeUICHUH
3a/1a4 TIaHUPOBAHUS
skcnepuMenTa? [lpuBenure
IPUMEPBHI.

3) Kakue 3agauu MOXKHO
pemiarh ¢ IMpUMEHEHUEM
nporpammbl STATISTICA?
4) B uem cymHocTh MeTOA
HAaUMEHBIIIHUX KBAJpPaTOB?

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

7) Uro takoe K03 HUIHEHT
JneTepMuHanuu’?

6) HOpﬂ)IOK MpOBECACHUA HpOMe)KyTO‘lHOﬁ aTTeCTalluM, IOKA3aTe¢/JIn U KPUTCPUH
OICHUBAHUA:

HpOMe}KYTO‘-IHaSI arrecranusa II0 AUCLHUIIIINHE «OpraHmaum{ U MaTeMaTH4Y€CKOC
MJIAHUPOBAHUE HKCIIEPUMEHTA» BKIIIOYACT TEOPETUYECKHE BOMPOCHI, MO3BOJISIONINE OIEHUTH
YPOBCHL YCBOCHUSA O6yanOHII/IMI/IC${ 3HaHI/II>'I, W NPAKTUYCCKHUEC 3alaHUs, BBIABIIAIOIINEC CTCIICHD
c(hOopMUPOBAHHOCTU YMEHUN U BIAJACHUHN, MPOBOAUTCS B (hOpME 3a4eTa C OIEHKOM.

3aueT ¢ OLIEHKOM 10 JaHHOM TUCIUILIMHE IPOBOAUTCS B YCTHOU (opme.

Ilokazamenu u Kpumepuu ouenueanus sauema c ouemcoﬁ:

— Ha OUEHKY «OTJHYHO» (5 0OamnoB) — oOyyaroumuiicss JEMOHCTPUPYET BBICOKUN YPOBEHD
c(OPMHPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHCTEMAaTUYEeCKOe WU TIIIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJNHAET MPAKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpPYET
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYalUsIX MOBBIIIEHHON CIOKHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics JEMOHCTPUPYET CpeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS



HE3HAYUTENIbHBIC OIMOKU, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTUYECKUX OTepalusX, IepeHoce
3HaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYaI[HH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0/Ie¢ KOHTPOJIbHBIX MEPONPUITUN JAOMYCKAIOTCS
OLIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHWH, yYMEHUH, HaBBIKOB, OOydaroOUIHiiCs
UCIBITHIBACT 3HAYUTENIbHbIC 3aTPYJHEHUs MPH ONEPUPOBAHUU 3HAHUSMHU U YMEHUSIMU IIPU UX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLICHKY «HEeY/J0BJIeTBOPUTEIbHO» (2 Oayia) — oOydaroluiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUIecKoro MaTepuana, JOMyCKaeT CYIIECTBEHHbBIE OIIMOKH, HE MOXKET MTOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYT0BJIeTBOPUTEIbHO» (1 6ain) — 00yJaromuiics He MOXKET MTOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS U 00BsICHEHHSI HHPOPMAIH, HE MOKET I0Ka3aTh WHTEIICKTyaJIbHbIC
HaBBIKU PEUIEHMsI POCTHIX 3a]1a4.



INPUJIOKEHHME 3

METOJHYECKHE PEKOMEH/JAITUH K IIPAKTHYECKHUM 3AHATHAM

CemuHap - BUJ TPYIIOBBIX 3aHATHH [0 KaKOK-THO0 HAY4YHOH, y4eOHOH U qpyroi mpolieMaTHKe,
AaKTUBHOE OOCYXIEHHE YYaCTHUKAMHU 3apaHee IOJrOTOBJIECHHBIX COOOIEHMH, AokiIanoB u T.ai. C
TEMaTHUKOM CEMUHAPOB CTYACHTHI 3HAKOMSITCA 3apaHee. AJITOPUTM MOJArOTOBKH K CEMHUHAPY CIETYIOIINMI:
BBIOpaB TEMY, CTYACHT COCTaBJIsIeT CBOW IUIaH-TpaUK MOATOTOBKHM K ceMuHapy. st mpuoOpereHus
LIMPOKOT0 BUICHMSA MPOOJIEMbI CTYyIEHT CTAapacTcs OCMBICIUTH €€ B 00IeM 00beMe; MO3HAKOMUTECS C
TeMOH 1Mo 6a30BOMY y4eOHOMY ITOCOOHMIO WM IPYTOi OCHOBHOW PEKOMEHIYyEeMOH JMTepaType; BBIABHTH
OCHOBHBIC HJI€H, PACKPBHIBAIOIIUE AaHHYIO MPOOJEMYy; CBEPUTh HX OIpEIeNieHHS CO CHPaBOYHHKAMH,
SHUUKJIONEANCH; IOArOTOBUTH IUIAH-KOHCIEKT PACKPBITHS AAHHOW NpOOJEMBl; BBIBUTH HESCHBIC
BOIIPOCHI U ITOJ00PATh JOTIOJHUTENbHYIO INTEPATyPy VI UX OCBEILEHHS; COCTaBUTh T€3UCHI BHICTYIIJICHUS
Ha OTJENBHBIX JIUCTAX JUIS TMOCIEAYIOMET0 BHECEHHUS JOMOIHEHUH U MOATOTOBUTH AOKJAd WK pedepat
Ul COOOIEHHsT Ha CeMUHape; IMpOoaHaJM3HpOBaTh COOpaHHBIM MaTepwan A JONOJHHUTEILHOU
uHQOpPMaIMK 10 TEeMaM CEMHHapa; TOTOBACh K BBICTYIUIGHHIO HAa CEMHHAape, IO BO3MOXHOCTHU
IIPOKOHCYJIbTUPOBAThCA C IIPENOJaBaTeIeM; OTHOCUTHCS K COOpaHHOMY MaTepHaly, KaK K MCTOYHHUKY
OyIylIuX UCCIIC0BaHUH.

[IpakTHyeckre 3aHATHS PACIIMPSIOT U 3aKPEIUIAIOT 3HAHU, 3aJI0’)KEHHBIE B TEOpUH npeaMera. Ha
HHUX BBIHOCSITCSI BOIIPOCHI, 0COOEHHO HEOOXOAMMBIE AJIsl IPAKTHKH, UM MPOOJIEMHBIE BOIIPOCHI, KOTOPBIE
BO3MOYKHO PEIIUTH TOJBKO B Mpolecce coTpyaHudectsa. Cpenn 00s3aTenbHBIX TPEOOBaHUM K CEMHUHAPY -
Mpe/IBapUTEIbHOE O3HAKOMIIEHHE C TEMOM, BOIPOCAMHU U JINTEPATypoH Mo JaHHOM TeMe.

CoBpeMeHHas NpaKTUKa OpeiaracT WHUPOKUN KPYyr TUIOB CEMHHAPCKHUX 3aHATUH. Cpelud HUX
ocoboe MecTo 3aHUMAaeT CEMHUHAP-AUCKYCCHUs, TJIe B JUAajore XOpollo yCcBauBaeTcsi HOBasi HH(GopManys,
BUJIHBI YOSKICHUS CTYACHTA; OOCYXIAIOTCS MPOTUBOpEUUs (SIBHBIE M CKPBITHIE) M HEJOCTATKH; JUIS
o0cyxneHust OepyTcs KOHKPETHBIE aKTyalbHbIE BOIPOCHI, C KOTOPBIMH CTYAEHTHI IPEABAPUTEIHHO
03HAaKOMJIEHBI. Taxke B ceMUHap BKIIFOYAIOTCSl BOIPOCHI ISl HHTEIJIEKTYalbHON Pa3sMHUHKU (MHOTa 3TO
JUCKYCCHOHHASI CTaThsI, 10 KOTOPOH CTaBATCS IPOOJIEMHBIE BOTIPOCHI); AUCKYCCHSI MOKET Pa3BEPTHIBATHCS
3309HO KaK KpyroBoW cemuHap. Jlajgee MOABOAATCS WTOTH AMCKYCCHH, 3aCIYLIMBAIOTCS M 3aIlUINAIOTCS
mpoeKTHBIE 3a1anus. [locie 3Toro mpoxoaut "Mo3roBoi MTypM" 10 HEPEIISHHBIM IMPOOIeMaM TUCKYCCHH,
a TaKKC BBIABIIAIOTCA NPUKIAJHBIC ACIICKThI, KOTOPBIC MOKHO PEKOMCHAOBATH JJI4 BKIIFOYCHHS B KYPCOBBIC
Y TMTUTOMHBIC paOOTHI HITH B anpoOaluio Ha npakTuke. Ha ceccum mpemnogaBarens 00001IaeT pe3ynbTaThl
MPOJIEIaHHON CTyCHTOM PaOOTHI.

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

CemuHap-uccieloBaHUE TpearojaracT NpeABAPUTENbHYI0 padoTy - HamucaHue pedeparta,
JOKJIaZa MO WTOraM OMNBITHOW pPaboOTHL. YuacThe B HEM - 3TO, MPEXKAE BCEro, IUajor CTyIEeHTa C
npernoaasareneM. Pe3ynbraTel 00CyXIal0TCS HA CEMUHApE ¢ HArJISIHBIM IOKa30M HCCIIEI0BaTENECKOTO
MarepHaia (CXeMbl, TaOIuLpbl, TpaduKy, IMarHOCTUYECKUE METOIUKH). YacTHYHO MaTepuall MOXKeET OBITh
BiroueH B BKP. Ilpm moaroroBke k CeMHHapy-MCCIEAOBAHUIO CTYIEHT H3Yy4daeT pe3yJbTaThl
TEOPETUYECKUX HCCIIEOBAaHHM, COCTaBIIsIeT OWONMOrpaduio MO TeMe, YYHTCS MNUcaTh 0030phl IO
TEXHHYECKOU 3aj1aue-npooiieme.

[IpobnemHBIl ceMHHAp TOTOBUTCS NPENOJAaBATENIEM JIOCTATOYHO OCHOBATEIBHO: MOIOHMPAIOTCS
npoOJeMHbIe M KOHTPOJIBHO-TIPOBEPOYHBIE BOIPOCHL. Takol ceMHUHAap BO3MOXEH TOJIBKO TIOCHe
NPOXOKAeHUsT TeMbl. K HeMy CTyAeHTBl TOTOBSTCS IO JUTEPATypHBIM HCTOYHWUKAM: MOHoOrpadwuu,
CIPAaBOYHMKH, CIIOBapH, XypHaibl. K mpobieMHOMY ceMuHapy NpocMaTpUBaeTCsl TUTEpaTypa B paMKax
Pa3INYHBIX HMCCIEAOBATENBCKUX KON (HampuMep '"TpaauiMOHHbIE M HETPAAWLMOHHBIE MOAXOABI K
pobiieme").

Haunbonbiryro 3G ¢peKTHBHOCTh MPHHOCIT CEMHHAphI, MPOBOJUMEBIE B (OpMe KOJIJICKTUBHOU
MI03HABATENBLHOM JIESTEIbHOCTH, UMEIOILEH OmpeieIeHHbIle 0COOEHHOCTH, & UMEHHO:

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

- IOCTAaHOBKa OOLIUX 1IeTIeH U 3a1a4 AJIs TPYIIIIBI;

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

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

- DKCHEPTHBIN aHATIN3 ¢ pacueToM K03((UIeHTa KOHKOPAALUH;

- OIIEHKa paOOTHI TPYIIEI IPETIOAaBaTENIEM;



- IIPOBEACHUC CaMOOLICHKH.

Ipumepnoiii nepeuenb mem pechepamos 6 suoe unoUsUOYaIbHbLX domawnux 3aoay (M13)

1. OcHOBHBIE OHATHS U3 TEOPUU BEPOATHOCTH U MaTEMAaTHUECKON CTAaTUCTUKY (IT'€HEepaIbHas
COBOKYITHOCTB, BRIOOPKA CITyJailHBIX BEITUYHH, XapaKTEPUCTHKH BHIOOPKH).

2. [lonsTHE 0 BUAAX IIAHUPOBAHUS MATEMATHIECKOTO M (PU3NIECKOTO SIKCIIEPUMEHTOB,
MPUHLIMTIAX TEOMETPUIECKOTO U PUINIECKOTO TOJ00MS 0OBEKTOB YIIPABICHUSI.

3. Texymuuii KOHTPOJIH MPOAYKIIHH.

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

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

6. KoHTpospHBIE KapThI.

7. O0miast cxema ynpaBieHHsI TEXHOJIOTHYECKUM OOBEKTOM C aIalTUBHBIM OJIOKOM

8. Teopernueckwii TOIXOA, MaTEeMAaTHYECKOEC CHMYJIHPOBAHHE YCIOBHH JKCIEPHUMEHTa,
(bH3UYeCKUit SKCIICPUMEHT.

9. YcnoBus momobust pusndeckoro o0beKTa 1 MaTepuaibHON KOMTUH.

10. Ber6op Hambonee 3ppeKTHBHOMN CXEMBI SKCITEPUMEHTA.

11. CocTaBneHue miaHa IpoOBeICHUS SKCIIEPUMEHTOB Pa3HBIX YPOBHEH (OTBITHBIH, JJAOOPATOPHEIH,
MOJTYIPOMBIIUIEHHBIH, MPOMBIIICHHBIN, H3TOTOBJICHUE ONBITHO-IIPOMBIIIJICHHOW TAPTHN).

12. Buapl mapameTpoB ONTHMHU3alMM, OOOOIIEHHBIH MapaMeTp ONTUMH3ALUH, QYHKIHS
JKeNaTeIbHOCTH.
13. BeiOop THITa MaTEMAaTHYECKON TOJTUHOMHUAILHOM MIH MHOM MOJICIIH.

14. IpaBuna NOCTPOCHUS IUIAHOB — JPOOHBIX PETUIHK.

15. Pucku mpu HCIONB30BaHUM IUIAHOB C JPOOHBIMHM PEIUIMKAMH — BIMSHHE HAa TOYHOCTh
MPOTHO3UPOBAHMS (DYHKLIHHU OTKIJIUKA.

16. TuribI MJIaHOB YKCIIEPUMEHTA — IBY- U Tpex (akTopHble mianbl THna N = m" (N — Heooxoaumoe
KOJINYECTBO OMBITOB, M — KOJIWYECTBO YPOBHEH BapbUPOBAHHUS CIIy4alHBIX (PakTOPOB, N — KOIUYECTBO
(hakTOpOB).

17. Koaddumment xonkopaanuu (ko3hOUIHMEHT corjacus) MpH SKCIEPTHON OICHKE BIIMSHUS
(bakTOpoB Ha PYHKIUIO OTKIMKA (TapaMeTp ONTUMHU3AIINN).

18.  OcHOBHBIE CBOHCTBa MAaTpHUIBl MATEMaTHYECKHM IUIAHHUPYEMOIO  SKCIIEPUMEHTA
(OpTOroHaNbHOCTH, POTOTA0ENBHOCTh, CHMMETPUYHOCTH, HOPMHUPOBKA SKCIIEPUMEHTAILHON MaTPULIBI).

19. Metoauka pacdeta Ko3QPUIMEHTOB SMIUPHYECKOTO YPaBHEHHS TI0 JaHHBIM ITPOBEJICHHOTO
IUTAHUPYEMOTO KCIIEPUMEHTA.

20. Ces3b 3¢ ekra akropa ¢ k03 PUIMEHTAMU YPaBHEHHS.

21. Kpurepun onTUMaIbHOCTH IJIAHOB DKCIIEPUMEHTA.

22. BBenmeHuwe B peUICHHE IO TMOWCKY ONTHMAIBHOTO DKCTPEMATIbHOTO 3HAYCHUS IMapaMeTpa
ONTUMM3ALUHU B O0JIACTH OIpeesieHus (QYHKUMHU OBYX U MHOTO(AKTOPHBIX ypaBHEHUH (METOI KPyTOro
BOCXOXeHHUsS bokca-Yuicona u ip.)



