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Pabouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopeHa uist peanmu3armu B 2023 - 2024
y4eOHOM oy Ha 3aceanuu Kadenpsl JIMTEHHBIX IPOIIECCOB U MaTePUATOBEICHUS

[Iporokon oT 20 r. Noe
3aB. kadenpoii H.A. ®eokTucroB

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4e0OHOM rojiy Ha 3aceqanuu Kageapsl JIMTEHHBIX MPOIIECCOB H MAaTEPHATIOBEICHUS

[Iporokon oT 20 . No
3aB. xadeapoit H.A. ®eoxTucron

Pabouas mporpamma nepecMoTpeHa, 00CykieHa U o100peHa s peanm3aryn B 2025 - 2026
yueOHOM roy Ha 3aceqannu Kadeapsl JIMTCHHBIX MPOIIECCOB U MaTEPHATIOBEICHHUS

[Ipotokos oT 20 . No
3aB. xadeapoit H.A. ®eoxTucror

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 oj00peHa it peanm3armu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu Kapeapsl JIMTEHHBIX MPOIIECCOB H MAaTEPHATIOBEICHUS

[IpoTokom ot 20 . No
3aB. xadeapoit H.A. ®eokTucron




1 lean ocBOeHUS AMCHUTILIMHBI (MOYJIs1)

Henbto ocBoenust monynst aucuMiuiuHel "[lnanupoBaHue 3KkcriepuMeHTa" SIBISIETCA
MOJAroToBKa OakanaBpoB mo HampasieHuto 22.03.02 "Meramtyprus" u npoduiaro HoAroToBKU
"TexHonoruss U IWMQPPOBOE YIPaABICHUE MPOILECCAMHU TPOU3BOJCTBA HYEPHBIX METANIOB H
crutaBoB" K TMpOEeCCHOHANBHOW JEATCIILHOCTH B COOTBETCTBUM C  TpeOOBaHUSIMU
®enepanbHoro ['ocynapcTBeHHOro 00pa30BaTEIbHOIO CTaHAAPTA.

3amaueil W3y4eHUs AMCHUIUIMHBI SIBIISIETCS TOJTOTOBKA CTYACHTOB K TBOPYECKOMY
NPUMEHEHHWIO TMOJyYCHHBIX 3HAHWW TPU CO3JAaHMM HOBBIX M COBEPIICHCTBOBAHUIO
JEWCTBYIOIINX TEXHOJIOTHYECKHX MPOIECCOB, (DOPMUPOBAHHIO Y CTYJCHTOB CHCTEMBl 3HAHUH
[0 IUIAHMPOBAHMIO OJKCIEPUMEHTOB BO BceX cdepax Y4yeOHOW U MPOU3BOJCTBEHHOU
NEeSTEIBPHOCTH. JTa 3ajlaya pelaeTcsi CAeAYIOIUMH CIIOCOOaMH:

- JIaTh MOHSTHSA 00 OIEHKE SKCIIEPUMEHTAIFHBIX NTaHHBIX, TeHEPAJTBbHON COBOKYITHOCTH
Y BBIOOPKH M3 HEE CIyYallHBIX BEIHYNH;

- chopmMHpoBaTh Yy CTyIEHTa MPEACTABICHUS O KOPPEISLUOHHOM U PErPECCHOHHOM
aHaIM3aX, METOJWKE OIICHKHM W OTCEUBAHHs pPAa3IUYHBIX (PAaKTOPOB BBIOOPKH CITydaifHBIX
BEJIMYMH;

- 00yuuTh oOOyyarolmuxcs METOJaM IUIAHHPOBAHHOTO JKCIEpUMEHTa U IOHCKa
ONITUMAITGHBIX 3HAYeHWH (YHKIWW OTKIWMKAa B ONPEACTICHHON 00JacTH CyIIeCTBOBAHHUS
(hakTOPOB TEXHOJOTHYECKOTO IpOIIECCa;

- TIPUMEHSTHh METOJIbI TUIAHUPOBAHHOTO JKCIEPUMEHTA JUTsl OOJIETUYeHHs pacueToB TPH
MPUMEHEHUH APOOHOTO (HaKTOPHOTO SKCIEPUMEHTA.

2 MecTo THCHHMIJIMHBI (MOAYJsI) B CTPYKTYpe 00pa3oBaTeIbHOIi MPOrpaMMbl

Juctunnuna [InanupoBaHue SKCIIEPUMEHTAa BXOJIUT B 0053aTENbYI0 YacTh Y4eOHOTO
IJ1aHa 00pa30BaTEIHLHON MTPOTPAMMBI.

Jnst  u3ydeHWUs  OUCHUIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHUsA,  BIIAJCHHSA),
chopMuUpOBaHHBIC B pe3y/bTaTe W3yUEHUS AUCIUIUIHH/ MPAKTHK:

MeTopl HCClIeIOBaHUS MaTEPUAJIOB U MPOIIECCOB

AHanu3 4uciioBor HHGOpMAIH

MartemMaTUUeCcKHU aHaJIN3

MaremaTHnka

duzuka

Nudopmaruka nu vHPOPMAIIMOHHBIE TEXHOJOTHH

3HaHus (yMEHHUsI, BIQJICHUSI), TTOJTYYCHHBIC MTPH U3YUYCHUH JTAaHHOW AWCITUIUIMHBI OYyTyT
HEOOXOIUMBI ISl U3YYCHUS AUCLIUILTUH/TIPAKTHK:

MoaenupoBaHue MpoueccoB U 00bEKTOB B METALTypPIHH

Hayuno-uccnenoBarennckas pabora

[ToaroToBka K mpoleAype 3alIUTHI U 3allUTa BBIMTYCKHON KBaTM(DUKAIIMOHHOW pabOThI

3 Komnerenuun odyuyaromerocsi, popmupyemblie B pe3y/ibTaTe 0CBOCHHA

AUCHMILIMHBI (MOAYJIS1) H IUVIAHUPYeMble pe3yJabTaThbl 00y4YeHUs1

B pesynbraTe ocBoeHMsS TUCHMIUIMHBI (Monayist) «llmaHupoBaHMe SKCIEpUMEHTa»
oOyyaronuiicst J0JKeH 001a1aTh CIEAYIOIUMU KOMIETEHIUSIMMU:

KOI[ HWHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHHUA KOMIICTCHIINU

OIIK-4 CnocoGeH mMpoBOAMTH M3MEpPEHMs M HaONoJeHus B cepe npodheccuoHaIbHON
JIeATeNbHOCTH, 00padaThIBaTh U MPEJCTABIATh IKCIIEPHUMEHTAIbHBIEC TaHHbIE

OIlK-4.1 BriOupaer u mpuMeHseT METO/Ibl M CPEACTBA U3MEPEHUS JUIS ONPEIeTICHHS
CBOJCTB MaTEpHasiOB M U3JEIUN U3 HUX

OIIK-4.2 [IpoBOIUT 2KCIIEpUMEHTANIBHBIE UCCIIEI0BAHNUS U HCIIOJIb3yET OCHOBHBIE
pueMbl 00pabOTKU U MPEACTABICHUS MOJTYYEHHBIX TAHHBIX




4. CTpyKTypa, 00bEM M cofepkaHNe AUCUMIIMHBI (MOIYJINA)
OO0mast TpyJ0eMKOCTh JUCHUIUTHHBI COCTaBIsIeT 3 3aueTHBIX eaunuil 108 akan. yaco, B TOM

YHUCIIC:

— KOHTakTHasi pabota — 61,6 akaz. 4acos:
— aynutopHas — 60 akan. 4acos;

— BHeaynuTopHas — 1,6 akan. 4acos;

— camocCTosTeNbHAs padora — 46,4 akan. 4acos;
— B (hopme npakTHUeckoit nmoarorosku — 0 akaj. yac;

Popma arTecTanuu - 3a4eT

AynuropHast 5 s
o | KoHTaKTHAs pabora 5 = ®dopmMa TeKyIIEro
=
5 B aKaJ. Yacax 5 Bun KOHTpOJISt
Pasnen/ Tema 3 ( n ) £ B . P Kon
S 3 ©| caMOCTOATENbHOW | YCIEBAEMOCTH U
JIACIMTUTAHBI 5 = . | xommerenin
@) g & paboThI MPOMEKYTOTHON
nab. | mpakr. [ € \8
Jlexk. 28 aTTecTaluu
3aH. | 3aH. QO &
1.
1.1 Bsenmenue. Caenmenus| 6
13 TEOPUU BEPOSTHOCTU U
MaTeMaTUYEeCKOM  cTaTuc-
TUKH reHepabHas
(rencp IIpopaboTka .
COBOKYIHOCTb,  BBbIOOpKa Texymumit
2 TEOPETHYECKOT0
CITy4aiHbIX BEJINYMH, KOHTPOJb
(JIEKIIOHHOT 0)
Xapak-TepUCTHKU 375 375 | 58 MATeDHANA YCIIEBAEMOCTH. OIlK-4.1,
BeiOOpkH)  [lonartue o ' ' ' W p ’ ITposenenue OI1K-4.2
3y4eHHe
BUAAX IUTAHUPOBAHUS v pacdeTHbIX paboT ¢
OIOJIHUTEIILHOT'O
MaTeMaTHYeCKOro u a npumenenuem [1K.
(buznveckoro Marcphana.
9KCIIEPUMEHTOB,
MIPUHLUIAX
FEOMETPUYECKOro U (Qu3u-
1.2 CTraTHCTHYECKHE 3,75 3,75 5,8 IIpopaboTka Texymuit OIlIK-4.1,
METOABI B YIPaBJICHUM TEOPETHYECKOrO KOHTPOJIb OI1K-4.2
KayeCTBOM MIPOYKIIHH. (JIEKIIMOHHOT 0) YCIIEBAEMOCTH.
Texymuit KOHTPOJIb MaTepuana. [IpoBenenue
MPOAYKIIHU. TIpuaTHITE Mzy4yenne pacueTHbIX padoT ¢
BEIOOpa  KOHTPOJIHPYEMBIX JOTIOJTHUTENBHOTO | mpumeHenueM T1K.
mapamMeTpoB M HX YPOBHSA Marepuania.
B CTaHAapTax Ha ITpopaboTka
METaJLTYPTUYECKYIO METOMIECKUX
TPOIYKIIHIO. Craruc- yKa3aHuu K
THUYECKOE 00ocHOBaHHE MPAKTHIECKUM
o0beMa  BBIOOpDKH  TIpH 3aHATHSM,
KOHTpOJIE€ y TOCTaBIIUKA U COCTaBJICHHE
MOTPEOUTEIS. KOHCIICKTAa,
KonTponsHbie KapThl. TIO/ATOTOBKA
OO0mias cxema yHpaBieHUs OTBETOB TIO
TEXHOJIO-THIECKIM KOHTPOJBEHBIM
00BEKTOM C aJaNTHBHBIM BOIPOCAM.

OJIOKOM.




1.3 XapakTepucTuku BH-

JI0B IKCIIEPUMEHTOB
L ITpopaboTka
(TeopeTHYecKHil  TOIXO,
TEOPETHIECKOTO
MaTe-MaTH4ecKoe
N (JIeKIIIOHHOT 0)
CHMYJIMPOBAHUE  YCIOBHH
Marepuana.
IKCIIEPUMEHTA,
. Nzyuenne
bm3raecKui JKC-
JIOTIOTHUTEEHOTO
MIEPUMEHT), YCIIOBHS .
MaTepuana. Texymuit
o00us (uznveckoro
N IMpopaboTka KOHTPOJIb
00beKTa U MaTepualbHOH
METOIUYCCKUX YCIIEBAEMOCTH. OI1K-4.1,
xormy. Brerbop Hambomee 3,75 3,75 | 58 -
% YKa3aHUH K [IpoBenenue OIIK-4.2
3pPeKTHBHON CXEMBI
MPAKTHYECKUM | pacueTHBIX padoT ¢
9KCIEPHMEHTA. Cocras-
3aHATUAM, npumeHenuem [1K.
JICHWEe IUTaHa MPOBEICHUS
COCTaBJICHHE
9KCHEPUMEHTOB PpasHbIX
N N KOHCIICKTa,
YpOBHEH (OTIBITHBIH,
N HOJITOTOBKA
J1a00paTOpHBIH,
o OTBETOB IO
MONYTIPOMBIIIUICHHBIH,
. KOHTPOJIHBIM
MIPOMBIILICHHBIH,
BOIIPOCaM.
H3TOTOBJICHHE OTIBITHO-
MIPOMBINICHHOH MapTHH).
IIpopaboTka
TEOPETHYECKOr0
(JIEKIIIOHHOT 0)
1.4 BBeneHue B METOIUKY MaTepuaa.
TUIAHUPOBAHUSI W3ydeHue
9KCIEPUMEHTA (obmrme JIOTIOJTHUTEIIBHOT O
TIOHATHS, HPUHIUIIBI). MaTepuaa. Texymuit
Buisr napameTpoB IpopaboTka KOHTPOJIb
ONTHUMHU3AINH, 375 375 58 METOIUYECKUX YCIIEBAEMOCTH. OIIK-4.1,
0000I1IEHHBIH napamerp ' ' ' YKa3aHUi K [MpoBeneuue OI1K-4.2
ONTUMU3ALINH, byHKIMSA NPAaKTUYECKUM | pacueTHBIX paboT ¢
JKENaTeNbHOCTH. Br160op 3aHATHSM, npumenenuem [1K.
THUIIA MaTeMaTHYeCKOH COCTaBJICHHE
MIONTMHOMMAIEHOR WU KOHCIIEKTa,
HMHOI MOJIENH. MOArOTOBKA
OTBETOB IO
KOHTPOJBHBIM
BOIIPOCAM.
1.5 TlonHpld u JApPOOHBIH 3,75 3,75 5,8 IIpopaboTka Texymuit OIlIK-4.1,
(aKTOpHBI  AKCIIEPUMEHT. TEOPETHUYECKOrO KOHTPOJIb OI1K-4.2
IIpaBuna MTOCTPOCHUS (JIEKIIMOHHOT 0) YCIIEBAEMOCTH.
IUIAHOB - JPOOHBIX Mmarepuania. IMpoBenenue
pEIUTHK. Pucku npu Nzy4enue pacueTHbIX padoT ¢
WCTIONIb30BAHUH IUIAHOB C JOTIOJTHUTENBHOTO | mpumeHenueM T1K.
OPOOHBIMH  PEIUTUKAMH — Marepuaia.
BIMSHHE HAa  TOYHOCThb IIpopaboTka
MIPOrHO3UPOBAHUS METOMIECKUX
GbyHKIMK OTKIMKA. ThIbI yKa3aHu! K
IUIAHOB OKCIIEpU-MEHTa — MPAKTHIECKUM
IBY- M Tpex (haKTOpHbIE 3aHATHSIM,
mranel Tima N = mn (N COCTaBJICHHE KOHC
HEOOXOIUMOE KOJIH-YECTBO -TIeKTa,
OITBITOB, M — KOJUYECTBO TIO/ATOTOBKA
ypOBHEH BapbUPOBAHUS OTBETOB TIO
CIIyqalHbIX (HaKTopoB, N — KOHTPOJBEHBIM
KOJIMYECTBO (paKTOPOB). BOIIPOCAM.




ITpopaboTka

1.6 Kosddpunment
TEOPETHIECKOTO
KOHKOp/IAIIH!
(JIeKIIIOHHOT 0)
(ko3 dumment  cormacus)
N Marepuana.
TIPY SKCIIEPTHOM OLIEHKE
Wzyuenne
BiausiHUA ~ (pakTOpoB  Ha
JIOTIOJTHATETBHOTO
GyHKIHIO OTKJIUKA .
MaTepuana. Texymuit
(mapameTp ONTHMHU3AIHH).
L IMpopaboTka KOHTPOJIb
OCHOBHbBIE CBOIiCTBa
METOIUYCCKUX YCIIEBAEMOCTH. OI1K-4.1,
MaTpHIBl  MATEMaTHYCCKH 3,75 3,75 | 58 -
yKa3aHUH K ITpoBeneHue OIIK-4.2
IUIAHUPYEMOTO
HNPaKTUYECKUM | pacueTHBIX padoT ¢
9KCIIEPUMEHTA
3aHATUAM, npumeHenuem [1K.
(opToroHab-HOCTB,
COCTaBIJICHHE KOHC
POTOTabENBbHOCTD,
-TeKTA,
CHMMETPHYIHOCTD,
MO/ITOTOBKA
HOPMHUPOBKa
o OTBETOB 110
IKCTIEPUMEHTATLHON
KOHTPOJIEHBIM
MaTpHUIbL).
BOIIPOCaM.
ITpopaboTka
TEOPETHIECKOT O
(JIEKIIIOHHOT 0)
Marepuana.
1.7 Meronuka pacuera p
Nzyuenue
K03 GHULHEHTOB
JIOTIOTHUTETBHOTO
SMITUPUYECKOTO YPABHEHHSI N
MaTepuana. Texymuit
0 JIAHHBIM MPOBEJCHHOTO
IpopaboTka KOHTPOJIb
IUTAHUPYEMOTO
METOUYECKUX YCIIEBAEMOCTH. OIlK-4.1,
IKCIIEPUMEHTA. CBsi3b 3,75 3,75 | 58 o
yKa3aHUH K ITposenenue OIIK-4.2
addexra (akropa c
MPAKTUYIECKHUM | pacueTHBIX padoT ¢
ko3 punmeramu
3aHATHSM, npumenenuem [1K.
YpaBHEHUSI. Kpurepun
COCTaBJICHUE KOHC
ONITUMAJILHOCTH IUIAaHOB
-TIeKTa,
9KCIIEPUMEHTA.
MIOATOTOBKA
OTBETOB I10
KOHTPOJIEHBIM
BOIIPOCaM
IIpopaboTka
TEOPETHYECKOT0
(JIEKIIMOHHOT 0)
Mmarepuania.
1.8 Benenue B pelieHue Nzyuenue
[0 TMOUCKY ONTHMAJILHOTO JIOTIOJTHUTETBHOT O
9KCTPEMAJIBHOIO 3HAYEHHS Mmarepuania. Texyrmit
rapameTpa ONTHMHU3aLUH B IIpopaboTka KOHTPOJb
obactu OIpeeICHUs 375 375 | 58 METOIMYECKUX YCIIEBAEMOCTH. OIIK-4.1,
GyHKIMM JBYX M MHOTO- ' ' ' yKa3aHUH K [IpoBeneuue OIIK-4.2
(hbakTOpHBIX ypaBHEHUH MPAKTUYECKUM | paCUETHBIX paboT ¢
(meron KpyTOro 3aHIATHSAM, npumenenuem [1K.
BOCXO)KACHHS Bokca- COCTaBJICHUE KOHC
VYuiicona u nip.). -TIeKTa,
TIO/ATOTOBKA
OTBETOB TI0
KOHTPOJIBHBIM
BOIPOCAM.
Uroro no pasaeny 30 30 46,4
Hroro 3a cemectp 30 30 46,4 3a4éT
Uroro no aucuuiuinye 30 30 46,4 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHHU

B nponecce mnpenonaBanus — gucuuiuiiHel - «llmaHupoBaHMEe  AKCHEpHUMEHTa»
IIPUMEHSIOTCS TPAJAULIMOHHAS U MOJYJbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHUH.

Jlekuuu TPOXOIAT Kak B TPAJUIMOHHON ¢opme, Tak u B ¢dopMme JIeKIUii-
KOHCYJbTallMi, TJ€ TEOPETUYECKUI MaTepuay 3apaHee BBbIJAETCS CTYACHTaM  Jyid
CaMOCTOSITEIILHOTO HM3YYEHUS, JJIS MOJArOTOBKH BOIPOCOB JIEKTOPY, TaKUM O00Opa3oM, JIEKIHUs
MPOXOJUT IO THUIYy BOIPOCHI-OTBETHI-AUCKYCCUA. JIeKMHM YWTAIOTCS € HCIOJIb30BAaHUEM
MYJIbTHMEUHHOTO 000pYyJOBaHNUS, TPE3CHTAIIHOHHBIX MAaTEPUAIIOB.

JIexHMOHHBIM Marepuan 3aKpeIusieTcs B XOA€ NMPAKTMYECKUX 3aHATHHA, Ha KOTOPBIX
BBINIOJIHAIOTCA TPYIIIOBbIE WIM WHIUBUAyalbHbIE 3aJaHus 10 MpoijaeHHOW Teme. [lpu
MIPOBEJICHUH MPAKTUYECKUX 3aHATHH MCHOJB3YyeTCsS METOJl KOHTEKCTHOTO 0OydeHUs, KOTOPbII
MO3BOJISIET YCBOUTH MaTepHall MyTeM BBISBICHMS CBSA3€M MEX]y KOHKPETHBIM 3HAHHUEM U €ro
MIPUMEHEHHUEM.

[Ipy BBIMOJHEHNU NPAKTHUYECKUX 3aHSATHI MCIIOJB3YETCS TEXHOJIOTUSI KOJUIEKTMBHOIO
B3aUMO/JICHCTBUS. 3aHATUS MPOBOJATCS B BUJE OOCYXKIEHUS MOJYYEHHOTO 33JaHUS, IIPU 3TOM
CTYIACHTBHl pabOTalOT COBMECTHO C TMOCJIEIYIOIIUM TPYHNIOBBIM aHAJIU30M IOJyYE€HHBIX
pe3yabTaToOB.

B yuebGHOM mpoliecce MCTONb3YIOTCS aKTUBHBIE U UHTEPAKTUBHbBIE (POPMBI MPOBEACHUS
3aHATUH (KOMIMBIOTEPHbIE CHUMYJSLUHU, pa300p KOHKPETHBIX CHUTyalluil) B COYETaHUU C
BHEAYJIUTOPHON PaboTO# C 1enpto GopMUpOBaHUS W Pa3BUTHUS MPOHECCHOHATHHBIX HABHIKOB
00yJaronuxcs.

CamocrosarenbHas paboTa CTYJIEHTOB CTHUMYJIHUPYET CTYAEHTOB K WHIUBUAYAIbHOU
IpopaboTKe TEM B MPOLIECCE HANMCAHUs pedepaToB, BHINOIHEHUS UHAMBUIAYAIbHBIX 3a/1aHUI,
B IIPOLIECCE MOATOTOBKU K KOHTPOJIBHBIM paboTaM M UTOTOBOM aTTECTAIUU.

6 YueOHO-MeTOoAHYeCKOE 00eclieueHHe CAMOCTOSITEIbHOI padoThl 00yUYarOIIUXCs
[Ipencrasieno B mpusoxxeHuu 1.

7 OueHoYHbIE CPeCTBA /IJIsl MPOBeAeHHUsI POMEKYTOUHOM aTTecTAllUN
[IpencrarneHsl B MPUIIOKECHUH 2.

8 VYueOHO-MeTOaMYEeCKOe W HH(POPMALMOHHOE o0ecrnedyeHHe JTHCHUILIAHBI

a) OcHoBHas qUTEpPaTypa:

1. JlykesinoB, C. WM. OCHOBbI HMH)XEHEPHOTO OJKCIIepUMEHTa: YueOHOoe mocobue /
JlykpsinoB C.H., ITano A.H., BacuiseB A.E. - Mocksa U1 PUOP, HULl UH®PA-M, 20109. -
99 c.: - (Beicmiee oOpazoBanme: bakamaBpuar). - ISBN 978-5-16-100021-2. - Tekcr
anekrponnsid. - URL: https://new.znanium.com/catalog/product/1020699 (mara oOpaiieHus:
25.12.2019).

0) lomosiHUTE IbHAA JIUTEpATypa:

1. Annep, FO.II. Mertomonorust U mpakTHKa IJIaHUPOBaHUS dKcrepuMeHTa B Poccum :
moHorpadus / FO.II. Aanep, }O.B. I'panoBckuii. — Mocksa : MUCHUC, 2016. — 182 ¢. —
ISBN 978-5-87623-990-7. — Texkct : anexTpoHHbId // JlaHb : 31€KTpOHHO-OMOIHMOTECYHAS
cucrema. — URL: https://e.lanbook.com/book/93686 (mara oOpamenus: 17.12.2019). —
Pexxum noctyma: ans aBTOpU3. MOJIb30BaTENEi.

2. Menbauuenko, A.C. Maremaruyeckasi CTaTHCTHKA M aHAIU3 JaHHBIX . ydeOHOe
rmocobue / A.C. Menpunyenko. — Mocksa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-906953-
62-9. — Texkcr : snektpoHHbIl // JlaHb @ anmeKTpoHHO-OMOMHMOTEeYHass cucrema. — URL:
https://e.lanbook.com/book/108035 (mara oOpamenus: 18.12.2019). — Pexxum noctyma: amns
ABTOPU3. MOJIb30BATEIICH.

3. Crenanos, I1.E. [lnannpoBanue sKcriepuMeHTa ;| y4eOHO-MeToandeckoe mnocoodue /



IT.E. CrenanoB. — MockBa : MUCHUC, 2017. — 22 c¢. — Tekcr : 2nekTpoHHbIi //
Jlanb : anekrponHo-OnOMMoTeuHas cucrtema. — URL: https://e.lanbook.com/book/108113. —
Pexxum pocryna: Uit aBTOpHU3. MOJIB30BATENCH.

B) MeToanyeckue yKazaHus:

1. Crartuctuueckre MeToipl 0OpabOTKU M aHalIM3a YUCIOBOW MH(OpPMALUU, KOHTPOJISA

U YIpBbUIEHUs KauyecTBOM mpokara/M.U.

Pymsnues, C.A. JleBangoBckuii, H.A. PyunHckas,

K.E. Yepkacos, A.B. Jlorunos. — YuebHoe nocodue. — Marauroropck: M3n-Bo Marauroropck.
roc. TexH. yH-Ta uMm. I'.11. Hocosa, 2014. 257 c.

2. MonoukoBa O.C. Bapuantbl 3agaHuii 1O aHaJIU3y YHUCIOBON HMH(OpManuu ams
OakanaBpoB. — Meronnyeckue ykazanus. - Marauroropck: M3n-Bo MarHutoropck. roc. TeXH.

yu-ta uM. .. Hocoga, 2017. 15 c.

r) [IporpammHoe oGecnieyeHue u

IIporpamMHoe o0ecieuenune

HNHTepHET-pecypcebl:

Haunmenosanue

o No norosopa

Cpok JelCcTBUS JTUIEH3UU

MS Office 2007

Professional Ne 135 ot 17.09.2007 06eccpovHO
STATISTICA |K-139-08 OT 06eccpovHO
Adobe Reader |cBoGomnO OeccpouHo

IIpodeccuonanbHbie 0a3bl JaHHBIX 1 HH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

HaszBanue kypca

Ccrlika

ITouckoBas cucrema Axkagemus Google
(Google Scholar)

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

DNEKTPOHHBIE  pecypchl  OMOIMOTEKH
MI'TY um. I''A. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

aHaJguTHU4YecKas cucremMa — Poccuiickmii

Poceniickas Tocynapersenias https://www.rsl.ru/ru/4readers/catalogues/
ouommoTeka. Karamoru

(DeﬂepaJ'ILHOG TOCyJdapCTBCHHOC

OIOIKETHOE yupexaenne| URL: http://www1.fips.ru/
«DenepanbHbIi WHCTUTYT

HanmonanpHas HH(POPMAITMOHHO-

HWHJCKC HAYUYHOI'O IUTUPOBAHUS

URL.: https://elibrary.ru/project_risc.asp

9 MarepuajibHO-TeXHUYECKOe o0ecnedeHne TUCUUIIMHBI (MOTYJIs1)

MaTepI/IaHLHO'TeXHI/I‘IeCKOG oOecreueHue JUCHUITITIMHBI BKIIFOYACT:


http://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/

1. Ayguropus ais JEKUMOHHBIX M IPAKTUYECKUX 3aHATUH - MynbTUMenuiiHbIe
CpeACTBa XpaHEHWs, Tepelaud W NPEeACTaBICHUS WHGOpPMAIMK, MOJEIH KPUCTATUTMYECKHX
PELIETOK, MJIaKaThl

2.  Aynmutopus Ui TPYNNOBBIX WM HMHIUBUAYAIbHBIX  KOHCYJbTAILUH,
CrennanusupoBanHas mebenb. [lepconanbHbie KoMIbIOTEPEl ¢ maketoM MS Office, BbixomaoM
B

WHTEepHET M C JOCTYIOM B JJIEKTPOHHYI0 MH(POPMALMOHHO-0OPA30BATENBHYIO CPEdy
YHUBEPCUTETA TEKYILEr0 KOHTPOJISI M IPOMEXYTOUHOM aTTecTaluu

3. Ayauropum Ans CaMOCTOSITENBHOM pabOThI: KOMIBIOTEpHBIE [lepcoHanbHbIC
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEepHET W ¢ JOCTYIOM B KJIAcChl;
YUTaJbHbIE 3albl OMOIMOTEKH DJIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTENIbHYIO CpPELy
YHUBEPCUTETA.

4. Tlomemenue [uist XpaHeHUsT U npoduinakTuueckoro Crenuaan3upoBaHHas MeOelb.
CraHouHbIi mapk oOOpyIOBaHUS U MHCTPYMEHTBHI JUIsl OOCITY)XKMBaHUS U PEMOHTa y4eOHOTO
000pynoBaHus. MPOMUIAKTUUECKOTO OOCITYy)KUBAaHUSI M PEMOHTAa Y4eOHOTo 000PYIOBaHUS.
[Tomemienue u1st XxpaHeHHs] y4eOHOTo 000pyI0BaHUS.



I[MTPUJIOXEHUE 1

6  YuyeOHo-MeToamueckoe  o0ecledyeHHe  CAMOCTOSITEILHOW  PpaGoOThI
o0yuyamuxcst

Ouenounvie cpeocmea 0Jisi NPOBEOCHUS MeKVUe20 KOHMPOIa 8 ude ayoOumopHou
xoumpoavHou pabomul (AKP)
Ilepeuens mem 015t NOOCOMOBKU K CEMUHAPCKUM 3AHAMUIM.

Hcxonnpie maHHBIC IS TPOBEACHUS TPAKTHUSCKHX 3aHIATUN TpeAcTaBiIeHbl B 16
BapUaHTaX CIIy4alHbIX BBIOOPOK (00beM BBIOOpKM — n = 59), 0lMH U3 KOTOPBIX IpPHUBEACHA
HUXKeE.

% %
C Cr %Mn Ni Ti HRC Ku ®

2,49 1521 5,75 2,87 152 61,04 501 16,58
2,15 17,83 4,58 2,4 1,16 62,17 7,76 9,22
2,01 17,15 3,26 2,98 1,24 61,49 6,06 17,97
2,62 19,33 5,46 2,6 1,18 60,08 11 5
2,54 15,57 3,34 1,85 1,39 62,65 8,5 16,17
2,11 16,55 5,78 1,76 1 59,34 1042 4,66

3 16,99 5,59 2,9 1,66 60 11,96 59

2,99 20,92 4,9 1,02 1,93 59,32 6,35 10,71
2,82 17,85 3,46 2,97 1,06 61,95 513 10,15
2,06 19,69 4,52 1,87 1,69 60,51 8,47 8,38
2,56 17,95 4,02 1,47 1,43 62,01 6,46 5,26
2,67 16,49 5,78 1,95 196 61,68 11,19 7,29
2,09 18,27 5,88 2,34 1,69 62,68 10,8 17,5
2,64 17,52 3,11 1,13 1,96 59,4 6,56 4,99
2,95 16,23 3,48 1,61 1,09 62,48 6,79 5,04
2,62 1515 4,82 1,39 1,15 59,62 6,04 6,84
2,55 16,53 3,19 1,08 1,24 59,99 5,23 2,06
2,04 18 5,16 2,13 1,49 62 10,66 2,46
2,17 19,45 3,46 1,04 1,43 59,92 596 12,79
2,97 17,4 3,42 1,88 1,29 60,73 9,94 10,58
2,65 19,8 5,1 1,56 1,77 62,36 5,22 11,2

2,2 1584 5,66 2,17 1,94 61,97 9,63 9,45
2,39 18,17 4,03 2,03 1,2 62,4 9,84 13,73
2,53 17,61 3,1 2,77 1,97 62,16 8,67 13,62
2,06 17,45 5,56 1,09 1,82 61,26 5,51 10,6
2,16 15,93 5,5 1,22 1,43 62,73 11,34 16,51
2,96 20,44 5,82 2,58 1,03 60,91 9,57 4,07
2,75 19,64 4,54 2,76 1,86 62,55 9,22 7,25

2,7 19,55 5,13 1,15 193 62,06 10,19 13,86
2,72 20,36 3,26 1,63 1,5 5998 10,16 17,61
2,54 19,63 4,03 2,61 1,01 62,49 7,2 1112
2,67 15,9 5,08 2,44 1,43 59,56 9,21 10,51
2,85 20,82 3,21 2,92 1,93 61,28 8,15 2,35
2,28 19,5 5,39 2,29 1,38 60,25 7,9 7,79
2,73 17,63 5,03 1,31 1,56 60,38 10 14,66
2,73 16,78 3,05 1,13 1,38 62,92 7,02 5,39



2,77 16,23 5,87 1,22 1,88 59,66 11,33 3,18
2,11 1911 5,28 2,52 1,37 60,23 6,79 9,08
2,87 18,35 5,52 1,65 126 60,02 11,69 9,92

2,2 16,21 3,07 2,57 1,64 62,35 111 6,04

2,2 16,07 4,01 2,58 1,64 61,63 9,74 3,58
2,38 16,97 3,53 1 1 59,39 7,37 10,42
2,56 15,85 3,87 1,36 1,3 59,55 10,14 6,77
2,44 17,19 3,61 2,07 1,84 62,96 11,7 2,96
2,75 17,7 3,2 2,93 1,89 59,7 10,86 6,12
2,26 17,16 5,12 1,99 1,52 60,1 7,63 12,65
2,21 17,94 4,89 1,93 158 60,13 1045 17,72
2,06 1572 5,72 1,09 19 6242 6,82 12,56
2,71 19,44 4,91 1,6 1,05 61,63 6,52 9,57
2,79 18,06 5,16 2,37 1,45 60,02 7,98 9,93
2,83 15,86 4,37 2,94 1,15 59,92 585 16,12

2,66 18,85 3,1 2,76 1,38 62,88 5 1491
2,74 19,49 3,93 2,95 1,69 59,3 7,98 10,96
2,62 15,67 591 2,51 1,97 59,61 7,81 7,1

2,56 20,09 3,81 2,74 1,35 62,55 1144 2,91
2,27 1581 3,76 1,28 1,87 60,11 11,95 7,01
2,79 19,99 5,7 1,23 1,73 61,97 5,84 2,74

2,7 16,43 4,8 1,84 1,52 60,07 5,93 4,41
2,71 18,82 4,15 2,89 146 62,62 10,68 13,85

AKP 1. IIpaktruueckas nepBudHas 00pab0TKa BHIOOPKH CITydalHOW BETHUMHBI

Beryuciute C mpuMeHeHHWEM mporpaMMHOro mpoxaykra EXel crartucruueckue
XapakTepPUCTUKH (MHHUMAaJbHbIE, MaKCHMaJlbHBIC, pa3MaxX 3HAUCHUH, CpEIHHE 3HAYEHWS,
CPEIHEKBAIPATHIECKOE OTKJIOHEHHE-CTAHIapPTHOE OTKJIOHEHHE, KO3(D(OHUIMEHT BapHaIlvy,
MeraHa, MoJIa) PacueTHOM BBIOOPKHU. TO €CTh BBHIYKMCIIUTD 10 He3aBUCUMBIM (Xi) M 3aBUCHMBIM
(Yi) cnydaifHeIM BeJTMYMHAM CIICIYIONIHE XapaKTEPUCTUKH:

- MUHUMAJIbHBIC 3HAYEHHS CTydaiiHbIX BesnauH - (Xi, Yi)min;

- MaKCUMaJIbHBIE 3HAYEHHS CydaHbIX BeTHInH - (Xi, Yi)max;

- pasmax — R = (Xi, Yi)max- (Xi, Yi)min;

- cpennee 3HaueHUE (Xicp, Yiep) = L Xicp, Yiep)/N, T1€ N — 00BEM BEIOOPKH;

- cpeJHeKBaJpaTHIECKOe OTKIOHEHHEe=CTaHJapTHOE OTKIOHeH e Syi = [Z (Xi — X¢p)?/n]°°;
Syi = [Z (Yi— Yep)?n]°®;

- k03 durment Bapuammu, % — Vyi = (SxilXepi)100 % u Vyi = (Syil Y ¢pi) 100%;

- MeauaHa BeIOOpKH (med) — CpemMHHOE 3HAYEHHE CIyJailHOW BETUYHHBI MEXKITY
MUHHMAaIbHBIM B MakcuMaibHbIM ee 3HadeHusmu — med (Xi, Yi) = [(Xi, Yi)max - (Ki, Yi)min]/2;
MeraHa B OOJIBITUCTBE CAyYacB HE COBIAMAET CO CPEAHNUM 3HAYCHHUEM BBIOOPKH;

- Moja BbIOOpKH (mod) — HamboJiee YacTO BCTpEYArolleecss 3HAUYCHHE CIydaiiHOMN
BEJIMYMHBI (OTIPEIICIACTCS AaHAIN30M CIIy4aHOM BRIOOPKH MM TI0 THCTOTPaMMe).

[TocTpouTh TUCTOrPaMMBI CITy4aiiHBIX BEIMYUH (Tpaduueckoe pacmpeieneHme
CIIydaifHOU BETHYUHBI) M CPABHUTH X C TEOPETUUYECKIUMU PACIIPEICTICHUSIMH.
s koHKpeTHOM chydaitHoW BenmuuuHbl (Xi, Yj) ee pacmpeneneHue B BBHIOOPKE
ONpeNeNsieTCss MOCTPOEHUEM THCTOTpaMMbl. AJTOPUTM 3TOrO MOCTPOCHHUS 3aKIIOYaeTCs B
CJIEIYIOLIEM:



- Ha OCH OpJMHAT OTKJIAJbIBACTCS 4YacToTa (Nj) MM YacToCTh (ni/N) — KOJUYECTBO
3HAQYECHMM CIIy4ailHOM BEJIMYMHBI, MOMAJAIOIIKUX B OIPEICICHHBIM MHTEPBal 3HAYCHUM; HA OCHU
albIucc OTKIIaBIBACTCS HECKOJIBKO MHTEPBAIOB BHYTPU pa3Maxa CIy4alHON BEJIWYMHBI, YHCIIO
3TUX UHTEPBAJIOB ONPEACISACTCS CTATUCTUYECKHU, B OOJIBIIMHCTBE CIIy4aeB 3TO YUCIIO COCTABIISIET
10 unTEepBaNOB;

- [P 3TOM HPOBEPOYHBIMU KPUTEPHUSIMH MPaBUIBHOCTH MOCTPOECHUS TMCTOTPaMMBbl
SIBJISICTS] BHITIOJIHEHHS YCJIOBHH Xni = n wim X(ni/n) = 1.

AKP 2. KoppensiiroHHbI aHanu3 BEIOOPKU

Pacuurath npu nomornm nporpamMmoro mnpojaykra Exel (Haxare na knaBuiny fx, BEIOpaTh
B TO3MLHMHU «CTaTUCTHUKa» (DYHKLIHUIO «KOPpENI», yKa3aTh KOOPAMHATHl COOTBETCTBYIOIIMX Iap
CIIydallHbIX BEJIMYWH, MOJYYUTh 3HAUEHUs MapHBIX KO3()(PUIMEHTOB KOPpESAUHU) MOMapHbIe
K03 (UIIMEHTHI KOPPEISALUU MEXAy HE3aBUCMbIMH CIyYallHbIMU BETMYMHAMHU — Ixixi+1 U MEXIY
3aBucMMbIMU (Yi) ¥ HE3aBUCUMBIMU (Xj) TNEPEMEHHBIMH -lyixi; OTPEACIUTh WX 3HAYNMOCTH
IIyTE€M CPABHEHMSI C TAOJUYHBIMU, KPUTUYECKUMH 3HAYEHUAMU KOAPPUIIUEHTA KOPPEISLIUY.

Hwuxe npencrasnena tabnuna ¢ KpUTHUECKUMH 3HAYEHSAMU KOA(PGUIIUEHTa KOPPEISLUuU
B 3aBUCHMOCTH OT oObeMa BbIOOpkM (N) W ypoBHs 3HaummoctH (a); o = 1 — p, tme p —
BEPOSTHOCTH COOBITHSL.

Kputnueckue 3Hauenust kodppuirieHTa Koppessiuu

O6bem YpoBeHb 3HAUUMOCTH, 0,

BBIOOPKH, N 0,10 0,05 0,02 0,01 0,001
1 0,98769 0,99692 0,999507 0,999877 0,999988
2 0,90000 0,95000 0,98000 0,99000 0,99900
3 0,8054 0,8783 0,93433 0,95873 0,99116
4 0,7293 0,8114 0,8822 0,9172 0,97406
5 0,6694 0,7545 0,8329 0,8745 0,95074
6 0,6215 0,7067 0,7887 0,8343 0,92493
7 0,5822 0,6664 0,7498 0,7977 0,8982
8 0,5494 0,6319 0,7155 0,7646 0,8721
9 0,4973 0,5760 0,6581 0,7348 0,8233

10 0,4973 0,5760 0,6581 0,7079 0,8233
11 0,4762 0,5529 0,6339 0,6835 0,8010
12 0,4575 0,5324 0,6120 0,6614 0,7800
13 0,4409 0,5139 0,5923 0,6411 0,7603
14 0,4259 0,4973 0,5742 0,6226 0,7420
15 0,4124 0,4821 0,5577 0,6055 0,7246
16 0,4000 0,4683 0,5425 0,5897 0,7084
17 0,3887 0,4555 0,5285 0,5751 0,6932
18 0,3783 0,4483 0,5155 0,5614 0,6787
19 0,3687 0,4329 0,5034 0,5487 0,6652
20 0,3598 0,4227 0,4921 0,5368 0,6524
25 0,3233 0,3809 0,4451 0,4869 0,5974
30 0,2960 0,3494 0,4093 0,4487 0,5541
35 0,2746 0,3246 0,3810 0,4182 0,5189
40 0,2573 0,3044 0,3578 0,3932 0,4896
45 0,2428 0,2875 0,3384 0,3721 0,4648
50 0,2306 0,2732 0,3218 0,3541 0,4433
60 0,2108 0,2500 0,2948 0,3248 0,4078
70 0,1954 0,2319 0,2737 0,3017 0,3799
80 0,1829 0,2172 0,2565 0,2830 0,3568




90 0,1726 0,2050 0,2422 0,2673 0,3375

100 0,1638 0,1946 0,2301 0,2540 0,3211

B Exel 3amosxeHnsl opMysibl [Tt pacyera MonapHOro Ko3pGHIMeHTa KOPPEsIuu:

- Txigirt = 2(Xi— Xiep) ( Xir1 — X(i+1)0p) XiXi+1/NSxiSX i1

-Tyixi = Z(Xi— Xicp) ( Yi— Yep) YiXi/ nSxiSyi.

3HauMMOCTh  KOd(h(dUIIMEHTA TAPHOW  KOPPEJSAIUH  ONpEHessieTCs  CPaBHEHHEM
¢dakTrueckoro 3HaueHUS Kod(h(dUIMEHTa KOppelsuu C TaOIMYHOM 3HAUYEHHEM: €CIIH
(dakTHdecKkoe 3HaUYCHUE OOJIBIIE TAOJMYHOTO, TO CYIIECTBYET MEKy HEM3BECTHBIMU 3HAYMMAs
CTaTHCTUYECKAs CBS3b, B IPOTUBHOM CITydae TaKOBas CBS3b OTCYTCTBYET.

AKP 3. Orceutrp He3HaunMble (hakTOop aHaIM3UpyeMoil BbIOOpKH. Omnpenenutsb
CTaTHUCTUYECKH 3HAYMMBbIE CBSA3M MEXIY 3aBUCHUMBIMH U HE3aBHCUMbBIMU MEPEMEHHBIMU U BUIA
PErpecCHOHHOM 3aBUCUMOCTH, a TAK)KE MEX1y HE3aBUCUMBIMU NIEPEMEHHBIMH.

B nepByto ouepenp cTpouTcs KOPPEISUOHHAS MAaTPUIIA — CHMMETPUYHAs! OTHOCUTEIILHO
IUaroHanu (aHaJOTMYHO TaOJMIEe CIOPTHUBHOIO COPEBHOBATEIIBHOTO KOMAaHAHOTO WU
JMYHOCTHOT'O YeMIHOHATa) — 00pa3el] NPUBOAUTCS HUXKE.

X1 X> X3 Xa X5 Y1 Y, Y3 Ya

X1 1 Ix1x2 Ix1,x3 Ix1,x4 Ix1,x5 lyix ry2x1 lysx lyax1
X2 1 I'x2x3 rx2,x4 er,xS ryl,xz ry2,x2 ry3,x2 ry4,x2
X3 1 I'x3 x4 I'x3,x5 My1,x3 ly2,x3 ly3x3 lyax3
X4 1 I'x4,x5 Fy1,x4 ly2,x4 Y3 x4 Fyaxa
Xs 1 ly1xs ly2.xs Y3 xs MYaxs
Y 1 l ryl,y2 ryl,yB ryl,y4
Y2 1 Y23 ly2ya
Y3 1 r'y3,y4
Yq 1

3aTeM 3Ha4eHHs] KOA(PQPUIIMETOB MAPHBIX KOPPEISIHUN OTMEUYaroTcs 3HakoM (+), eciu
3TOT KOA(PQPHUIMEHT KOPPEISAIMH CTATHCTHYECKH 3adynuM, W 3HakKoMm (-), eciau KodduimeHt
KOppEISIUY He3HauuM. {7151 OTCEeMBaHMsI HE3aBHCUMBIX TIEPEMEHHBIX (X-0B) MPOBOAUTCS (OMH
W3 METOJIOB) CJIEIYIONIast MPOIEypa: U3 00IIei KOPPEISIIHOHONH MaTPHUIIBI BBIIEISETCS Y4aCTOK
¢ Xiju B siueiKax MPOCTaBJISACTCS COOTBETCTBEHHO (+) min (-).

X1 X2 X3 X4 Xs Koxn-Bo

3HAYUMBIX
KOppesuii

X1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz |- - 1 + - 1-0

Xg | + - + 1 + 3

Xs | - + - + 1 2-1-0

Takum oOpazom, mocie IBYX UTTepanuii octamuch 3 X-a - Xy, X3, u Xs.

Jlnist BBIOOpA 3HAUUMBIX 3aBUCUMOCTEH (110 KOA(PPUIMEHTY KOPPENALnn) MEXIY Y -MU U
X-MH, YTOOBI NOCTPOUTH PErPECCUOHHBIE YPAaBHEHMs CBSI3M, HEOOXOIMMO MPOAHAIM3UPOBATh
ellle OJJHY YacTh KOPPEISIIMOHHON MaTpUILIBI:

Y1 Y2 Y3 Yq 3HauUMEIE
KOppensiuu Xi
c Vi
Xl ryl,xl/+ ry2,xl/' ry3,xl/+ ry4,x1/' Xj_ C Yj_ " Y3
XZ rxl,x2/' rxl,x2/' rxl,xZ/' rxl,x2/' X2 — HECT
KOpPEJIALUM C
Yi




X3 Fxixal- Fxixal- Faxal- | xuxal+ Xz Ys

X4 rxl,x4/+ rxl,x4/+ rxl,x4/+ rxl,x4/' X4C Yl, Y2, Y3

X5 rxl,x5/' rxl,xS/' rxl,x5/' rxl,x5/+ X5 C Y4
3Hau. koppel. Y Yic | Y2acXs| Ysc Ysc

c Xi X1, Xa X, Xs | Xz, Xs

Ha ocHoBanuu 3HauMMbIX K03(pPULIMEHTOB Koppemsiuuu Mexay Yi U Xj onpeaessercs,
9TO HEOOXOAMMO TMOJYYHTh PErpECCHOHHBIC YpPAaBHEHHS CIEAYIONIMX BHIOB WU C Y4E€TOM
OTCeUBaHUs X-0B:

Y1= ap+ arX1 + asXy;

Y2=ap + aaXs:

Ys = ap + arX1 + asXy;

Y4 = aop+ asXz+ asXs;

AKP 4. Ilpu mnomoum NpUMEHEHUS PErpecCMOHHOIO aHalM3a  paccuuTaTh
KO2()PUITUEHTHI PETPECCUOHHOTO YPaBHEHUS.

B AKP 3 omnpeneneHpl BUABI PETPECCHOHBIX 3aBHUCHMOCTEH, KOTOpBIE HEOOXOIMMO
MOJTyYHUTh JJISi OLIEHWBAHMS, NPOTHO3a W YNPABJICHUS TEXHOJOTHUECKUMH Iporeccamu. Jlis
pacuera KOX(pQHUIIMEHTOB YpaBHEHHWH &g, 8i NMPUMEHSETCS PACUSTHBI METOJ HAMMEHBIINX
kBagparoB (MHK) c wucmons3oBaHMeM WCXOMHOW BBIOOPKM cCiydaiHbIXx BenmuunH. MHK
MPENIoiaraeT MOUCK HKCTPEMaJbHOro (MHUHHUMAIbHOIO) 3HAa4YeHHUS (YHKUIHOHANIA CYMMBbI
Pa3HOCTH B KBaJIpaTe MEXIY (PaKTHIECKHUMHU U PACUCTHHIMU 3a4€HUSMH (DYHKIIUN OTKITUKA!

F = X(Ygaxr. — Ypacu)?> — min (0). B ypaBHeHHe MOACTABIAIOTCS TOCTPOUHO (haKTHUECKHUE
3HAQYEHUS Ygaxr.- U Ypacu. B BUAE ypaBHEHMs, nosydeHHOro B AKP 3. /Ins pemeHust ykazaHHOTO
(GyHKIMOHAIa HEOOXOAUMO MOIYYUTh CUCTEMY YPAaBHEHUN B YAaCTHBIX MPOU3BOJHBIX U KaxkI0€
U3 YpaBHEHMH MpPUPaBHATH K HyNM0. Takum oOpa3om, mojydarcs 3HA4eHHUsS CBOOOJHOTO WiieHa
ypaBHEHHUS 8o U KOA(h(GUIMEHTH TPU HE3aBHCUMBIX MEPEMEHHBIX ai = axi. JJI1 omepaTUBHOTO
pemenust MHK mnpumensiercss mporpammuoe obOecneucane Exel (fx —  numeitn). B
MOANPOrpaMMe «IMHEHH» YKa3bIBAIOTCS KOOPAMHATHI Yi U Xi, 3aT€M HAOHPAIOTCS MO3ULIUN
«MCTHUHA» u 3atem Shift+Ctrl+Enter. B mpeaBaputenbHO BbIICIEHHOE TOJIE€ MTPOrPaAMMHO
MMOMEIIAIOTCS Pe3yIbTaThl pacueTa — KOIPOUIIUECHTHI ao, &i = axi (TIepBas cTpoka), KoddduimeHT
nerepmuHanuu R? (3-1 ctpoka, 1-if crombery), kputepuii ®wmmepa F (4-as crtpoxa, 1-brif
croJberr).

AKP 5. IIpoBecTu KOppEKTUPOBKY TOUHOCTH YPaBHEHUS PErPECCUU B TEUEHUU BPEMEHH.

CornacHo tpeboBanusim OCT 14-34-90 «CratucTHYECKHl NPUEMOYHBIH KOHTPOJIb
KauecTBa METAJUIONPOAYKIMM II0 KOPPEISLUOHHOM CBA3M MEXIYy IapaMeTrpamMu» BO3MOYKHO
UCIOJb30BAHUE  PETPECCHOHHBIX  3aBUCUMOCTEM  MapamMeTpoB  KadecTBa  (BpeMEHHOe
COIPOTHUBIIEHUS PA3PBIBY, OTHOCUTEJIBHOE CY)KEHHE U T.I.) OT (PaKTOpOB (XMMHUUYECKUI cOCTaB
CTaJM, TEXHOJIOTHYECKUEe IlapaMeTpbl Ipoliecca) [Uii MPOTHO3UPOBAHMSA CBOMCTB  6€3
OCYILIECTBICHHUS pa3pyLIalOIIMX HCHObITaHUM. [l HpPOBEpKM TOYHOCTH MOJEIU IPU ITOM
HaOupaeTcsi KOHTPOJIbHBI MAacCHUB JaHHBIX, COCTOSALIMX W3 PE3YyJIbTAaTOB pa3pyLIaroIInX
UCTIBITAaHUH OJTHON JecATON Iu1aBoK/mapTuil Takoit mpoaykuuu. [Ipu Habope He meHee 50 mIaBok
WIM OJUH Pa3 B KBapTajl IPOBOJUTCS IMPOBEPKA TOYHOCTH MPHUMEHSAEMOM MaTeMaTHYECKOU
perpeccun. Meronuka MpoBEpKH 3akirodaeTcs B cienyromem. Habupaercs maccuB pasHocTeit
MEXJy (aKTUYECKMMM JaHHBIMH KOHTPOJIbHOW BBIOOPKM M PACUETHBIMU 3HAUEHHUSIMHU 10
PErpecCHOHHOMY YPaBHEHHUIO (Ypakr. — Ypacs), PACUHTBHIBACTCS CpEIHEEC 3HAUCHHE OSTUX
OTKJIOHEHUI W CpaBHMBAETCS CO CTAaTUCTUYECKUM KpUTEpUEeM (CTaHAAPTHBIM OTKJIOHEHUEM
napamerpa KadectBa - Syi). Ecnmu cpeqHee OTKIIOHEHME MEHee CTaTHCTHYECKOTO IapaMeTpa, TO
YpaBHEHUE NPU3HAETCSA aJEKBaTHBIM pEajbHBbIM YCIOBHUAM. B IPOTMBHOM cilydyae MpOBOAWUTCS
KOPPEKTUPOBKA ypaBHEHHS MyTeM W3MEHEHHs 3HaueHHs ero CBOOOJHOro WieHa: aor = ao -/+
2(Yoaxr. — Ypacs.)/N, TAE N — 00BEM KOHTPOJILHOM BEIOOPKH, 3HAK -/+ TIOKA3bIBET, UTO, €CIIN CPETHEE
OTKJIOHEHUS Ayj UMEeT 3HaK +/- , TO KOPPEKTHPOBKA 3HAYCHUS 8o OyZIET COOTBETCTBEHHO -/+Ayi.



AKP 6. TlocTpouts MaTpuily HOIHOTO (GaKTOPHOTo JKcrepumenta Tuma 2" —2% u 23,
B ocHOBaHUM CTENEHHON 3aBUCMMOCTH MPEICTABICHO KOJUYECTBO YPOBHEH

BapbHupoBaHus (pakropoB. Vimeercs 1Ba BapuaHTa ypoBHEH: 2 - MUHUMAaJIbHOE U MaKCUMaJIbHOE
3HA4YeHUs1 U 3 — MUHUMAaJbHOE, MAaKCUMaJbHOE U CpelHee 3HaueHHs (akTopoB. B moxaszarene
CTETIEHHOW 3aBUCHMOCTH MPEICTABICHO KOJIMYECTBO (hakTopoB. [Ipm cocTaBieHUM MaTpPHUIIBI
IUTAHUPOBAHUS OKCIEPUMEHTa HEOOXOJWMO YUYUTBHIBATH YETHIPE CBOMCTBA CYIIECTBOBAHHS
ypoBHEH  (PAKTOPOB: CHMMETPUYHOCTb, OPTOTOHAJIBHOCTh, POTATaOEIBHOCTh, YCIIOBUE
HOPMHUPOBKH.

Omnpenenutb KO3PUIMESHTH YpaBHEHHUS 110 U3BECTHOMY aIropuT™My: ai = (ZXiyi)/n, ao =
Zyiln.

AKP 7. Iloctpouts BCce BO3MOXKHbIE BapHAHTBl MAaTPUILIbI JPOOHOIO 3KCIIEpUMEHTa TUIIA
231,252 Onpenenuts kK03(hOHUIMEHTH YPaBHEHNUS 110 N3BECTHOMY alTOPHTMY: ai = (IxXiyi)/N, ao =
Zyiln.

AKP 8. Pacuutath k03(p¢dunMeHT KOHKOpAauuu (KOAIPQPHUIMEHT corjacus) MpH
SKCIEPTHON OICHKE BIMSIHHUS (aKkTOpoB Ha (YHKIMIO OTKJIMKA (TMapamMeTp ONTHUMH3AIMH) IO
cienyromeit 3aBucuMoctn: W = 12S/[m?(n®-n)], rme S — cymMma KBajgpaTOB OTKIOHEHHi OT
CpEIHEro 3Ha4eHHsI OLEHKU SKCIEPTOB, M — YUCIIO AKCIEPTOB, N — YUCIIO (HaKTOPOB.

AKP 9. Haiitm sKcTpeMajbHOE 3HAaYCHHWE IIapaMeTpa ONTHMHU3ANHA B OOJACTH
ompeneneHuss (QyHKIIMU JBYX M MHOTO(AKTOPHBIX yYpaBHEHHH (METOJ KPYTOTO BOCXOXICHUS
bokca-Yuicona) ¢ mpUMEHEHHEM MTTEPAallMOHHOTO TIOLIArOoBOr0 METOJa B HAampaBiICHUH
rpaIueHTA.

Memoouueckue pexomeHoayuu Oas NOO20MOBKU K CEMUHAPY -  NPAKMUYECKUM
3AHAMUAM
CemuHap - BHUJ TPYNIOBBIX 3aHATHH MO KaKOW-THOO HAy4YHOW, y4eOHOW W Apyrou
nmpoOJieMaTUKe, aKTUBHOE OOCYKJICHHE YYaCTHHUKAMM 3apaHee IMOATOTOBJICHHBIX COOOIIECHUH,
noki1aa0B U T.I. C TeMaTUKOW CEMHUHAPOB CTYIACHTHI 3HAKOMATCS 3apaHee. AJTOPUTM TOJTO-
TOBKM K CEMHHApy CIICIYIOUIU: BBIOpaB TEMy, CTYACHT COCTABIISIET CBOHM IUIaH-TpadUK TOJ-
TOTOBKM K cemuHapy. JlJis mpuoOpeTeHus MHUPOKOTO BHJCHUS MPOOJIEMBl CTYJICHT CTapaeTcs
OCMBICIIUTB €€ B 0011IeM 00beMe; TTO3HAKOMUTHCS C TEMOM 10 6a30BOMY y4eOHOMY MOCOOHUIO UITH
JIPYrol OCHOBHOW PEKOMEHIyEeMOW JMTEpaType; BBISIBUTH OCHOBHBIE HJICH, PACKPHIBAIOIIUE
JaHHYI0 TPOOJIeMy; CBEpPUTh HMX ONpENENIeHUs CO CIPaBOYHUKAMH, SHIUKIIONEIUEH; MOJI-
TOTOBUThH IJIAH-KOHCIEKT PACKPBITUS JTAHHOW MPOOJIEMBI; BBISBUTH HESICHBIE BOIPOCHI M TI0JI0-
OpaTh OMOJHUTENBHYIO JUTEPATypy AJIs UX OCBEUICHHS; COCTAaBUTh TE3UCHI BBHICTYIUICHHUS Ha
OTJICNbHBIX JIMCTAX IS MOCJIEAYIOIIEro BHECEHHS JOTIOTHEHUN U MOATOTOBUTH JOKJIAA WU pe-
depaT I cooOlIeHUsT HA CEMUHApE; MPOoaHAIM3UPOBaTh COOpAaHHBIA MaTepuai Uil AOTOTHH-
TeIbHOUW MH(pOPMAIMK MO0 TEMaM CEMHUHApa; TOTOBICH K BBICTYILUICHUIO HA CEMHHAape, M0 BO3-
MO>XHOCTH MPOKOHCYJIBTUPOBATHCS C MPEMNoIaBaTesieM; OTHOCUTHCA K COOpaHHOMY MaTepuaiy,
KaK K UICTOYHHUKY OyIyIIUX HCCIEAOBAHUA.

CeMuHapcKue 3aHATUSA PACHIUPSIOT U 3aKPEIUIIIOT 3HAHUA, 3aJI0)KEHHBIE B TEOPHH
npenMera. Ha HUX BBIHOCSTCS BOTPOCHI, OCOOCHHO HEOOXOAWMBIE JUIsl MPAKTUKH, UM Mpo0-
JIEMHBIE BOIPOCHI, KOTOPbIE BO3MOYKHO PEIIUTh TOJIBKO B Mpoiiecce coTpyanudectBa. Cpenu
00s3aTeNnbHBIX TPEOOBaHMI K CEMHHAPY - MIPEIBAPUTENHFHOE O3HAKOMIIEHHE C TEMOI1, BOITpOcaMu
U JIUTEPATYPOU 110 JAHHOU TEME.

CoBpeMeHHasi TpaKTUKa TMpeajaraeT MIHPOKUH KpYTr TUIIOB CEMHUHAPCKUX 3aHSITHIL.
Cpenu HUX 0c000€ MECTO 3aHUMAaeT CEMHHAP-IUCKYCCHs, T/Ie B TUAIOTE XOPOIIO YCBAaUBAETCS
HOBasi MHQOpMAIMS, BUIHBI YOEXKACHUS CTYyIAEHTa; OOCYKIAIOTCS MPOTHBOpEUHs (SIBHBIE U
CKPBITHIE) U HEJIOCTATKH; JUIsl 0OCYKIeHHsI OepyTcsi KOHKPETHBIE aKTyalbHBIE BOMPOCHI, C



KOTOPBIMH CTYJEHTHI IPEABAPUTEIBHO O3HAKOMJIEHBI. TaKke B CEMHHAp BKIIIOUAIOTCS BOIPOCHI
JUI UH-TEJUIEKTYaJIbHOM Pa3sMUHKHM (MHOI/Ia 3TO JTUMCKYCCHOHHAs CTaThs, [0 KOTOPOM CTaBATCS
po0O-JIeMHbIE BOIPOCHI); JHCKYCCHS MOXXET Pa3BEPTHIBATHCS 3a04YHO KaK KPYroBOW CEMHHAp.
Jlanee moaBOAATCS MTOTHU JUCKYCCHM, 3aCIYIIMBAIOTCS M 3aIIUILAIOTCA MPOEKTHBIE 3aJaHMUSL
[Tocne 3Toro mpoxoAauT "MO3roBo#l MITYpM" MO HEpEIIEHHBIM MPOOIeMaM TUCKYCCHH, a TaKkKe
BBISB-JIAIOTCSl TPUKIIAJIHBIE ACTIEKThI, KOTOPbIE MOXXHO PEKOMEHJIOBAThb IS BKJIIOYCHHUS B
KypCOBBIE M JUIUIOMHBIE PaOOTHI WJIM B anpoOanuio Ha mpaktuke. Ha ceccum mpemopaBatens
000011aeT pe3yabTaThl MPOICTAHHON CTYACHTOM Pa0OTEHI.

CeMHHapBI-TUCKYCCUM TPOBOJATCS C 1IETbI0 BBISABJICHHS MHEHHS CTYACHTOB II0
aKTyaJIbHbIM BOIIPOCAaM HM3Yy4aeMOro IpeMeTa.

CemuHap-uccieJoBaHuEe MPEINoiaraeT MpeaBapuUTelIbHYI0 paboTy - HamucaHue pede-
paTa, JOKJIajga 1Mo UTOraM ONBITHOM paboThl. YdyacTHe B HEM - 3TO, IPEXAE BCEro, AMAJIOr CTY-
JIeHTa ¢ mpernojaBareneM. Pe3yiabTaTsl 00CYyKJal0TCS Ha CEMUHApE C HArJISIIHBIM MOKa30M HC-
CIIEIOBATENIbCKOrO Marepuana (cXembl, TaOMuIbl, TIpadUKH, JUArHOCTUYECKHE METOIMKH).
Yactuuno wmarepuan MoxeT ObiTh BkIoueH B BKP. [lpm mnoxaroroBke k cemuHapy-
UCCIIEIOBAHUIO CTYAEHT H3y4aeT pe3yJlbTaThl TEOPETUYECKHX HCCIEAOBAHUM, COCTaBISET
6ubnuorpaduio no Teme, yduTcs mucaTh 0030phl 10 TEXHUUECKOH 3aaue-mpoodiiemMe.

[IpoOnemHbIil ceMHHAp TOTOBUTCA IMpernojaBaTesieM J0CTaTOYHO OCHOBATENIbHO: MOJI-
OuparoTcsi mMpoOJEeMHBIE M KOHTPOJIBHO-IIPOBEPOUYHBIE BOMPOCHI. Takoil ceMHUHap BO3MOXKEH
TOJBKO TOCJIE TMPOXOXKJIEHUS TeMbl. K HEMY CTYIEHTBI TOTOBSTCS TIO JINTEPATYPHBIM HWCTOYHHM -
KaM: MOHoOrpaduu, CIpaBOYHHUKH, CIOBapH, *KypHainbl. K mpobieMHOMY ceMuHapy npocmar-
puBaeTcs JMTEepaTypa B paMKax pa3lIMYHBIX HMCCIEAOBATEIbCKUX INKOJ  (Hampumep
"TpaauIinOHHBIE W HETPAIUITMOHHBIC TTOIX0/IbI K Mpooeme).

Hanbonpuryto 3phekTHBHOCTS MPUHOCIT CEMUHAPHI, MPOBOJAUMBIE B (hOpME KOJLIIEK-
TUBHOM MO3HABATEIHLHOM JIEATEILHOCTH, MMEIOIIEH OnpeieIeHHbIe 0COOCHHOCTH, a UMEHHO:

- pa3JiesieHue CTY/CHTOB Ha IPYIIHBI M0 UX JKeJIaHUIo (¢ 00sS3aTelbHbIM Y4aCTUEM CTY-
JICHTa C YCTONYMBBIM MHTEPECOM K JJaHHOMY IIPEIMETY);

- IOCTAaHOBKA OOIIHKX IIeJIed U 3a/1a4 JUIsl TPYIIIIbL;

- paboTa B MOCJEeI0BAaTEIbHOCTH - UHAWBUIYyalbHAasl, MapHas (4allle BCEro MepeKpecT-
HBII ompoc), paboTa B rpymie, KOJUIEKTUBHAS;

- 00s13aTeNbHOE NpeABAPUTEIHHOE OTPAaHMUYEHHUE 110 BPEMEHU KaXI0TO 3Tara 3aHsATHI;

- OKCIIEPTHBIN aHaNIU3 ¢ pacyeToM Kod(pPUIeHTa KOHKOPIAIUH;

- OLIEHKa Pa0OThI IPYIMIIBI IPETOAABATEIIEM;

- IPOBEJIEHUE CAMOOIICHKH.

[pumepuoviu nepeuerv mem pehepamos 8 gude UHOUSUOVAIbHBIX doMawHux 3aoay (M/13)

N3 Ne 1. IlonsTist MaTeMaTU4eCKOM CTaTUCTUKU. Bubl skcieprumeHToB. KOHTpOsIbHBIE
KapThl. [11aHbl 3KCIIEpUMEHTOB

1. OcHoOBHBIE MOHATHUS U3 TEOPUH BEPOSTHOCTU U MAaTEMAaTUYECKOM CTaTUCTHKU
(reHepalibHasi COBOKYITHOCTb, BEIOOPKA CITyYalHBIX BEJIMYUH, XapaKTEPUCTHUKU BHIOOPKH).

2. IloHaTHe 0 BUJAX IJIAHUPOBAHUS MATEMaTHYECKOTO U (PU3MUECKOrO HKCIEPUMEHTOB,
MPUHLUIIAX TEOMETPUUECKOTO U PU3HUUECKOTO M0100Us1 0OBEKTOB YIpaBICHUS.

3. Texymuit KOHTPOJIb MPOTYKIUH.

4. TlpuHuMIbl BHIOOPA KOHTPOIUPYEMBIX MapaMeTpOB W UX YPOBHS B CTaHAapTax Ha
METAJUTyPrUUECKYIO IIPOIYKIIHIO.

5. Cratuctuyeckoe 000CHOBaHME 00beMa BHIOOPKH ITPH KOHTPOJIE y MOCTABLINKA U
noTpeduTeNs.

6. KoHTpoibHbBIE KapThI.

7. O0mias cxema ynpaBJeHUs] TEXHOJIOTMUECKUM 0OBEKTOM C aJJallTUBHBIM OJIOKOM

8. Teoperuueckuii MoaX0/A, MaTeMaTHYECKOE CUMYJIUPOBAHHE YCIOBHUI SKCIEPHUMEHTA,
¢bu3nUYecKuil HIKCIIEPHUMEHT.



9. YcnoBus nmono6us pusnyeckoro 00beKTa U MaTepUAIbHON KOTIMH.

10. Bei6op Haubonee 3¢h(heKTHBHOM CXEMBI HKCTIEPUMEHTA.

11. CocraBieHue IIaHa NPOBEIAECHMSI AKCIEPUMEHTOB pPa3HbIX YpPOBHEH (ONBITHBIM,
na00paTOpHBIN,  MOJYNPOMBIILICHHBIH, NOPOMBIIIJICHHBIH, = W3TOTOBJICHHE  OIBITHO-
IIPOMBIIIJIEHHOW NIApTUN).

N3 Ne 2. KospdunumenTt konkopaanuu. [IpaBuiia miaHupyeMoOro SKCIIepUMEHTa

1. Buasl mapameTpoB ONTUMHU3ALMK, OOOOUICHHBIN MapaMeTp ONTHUMH3ALUH, (QyHKIUS
KEJIaTeIbHOCTH.

2. BeiOop THIa MaTeMaTUYECKOM MOTMHOMUATBHOM WIIH UHON MOJCIIH.

3. IlpaBuita mOCTPOCHUS TUIAHOB — JPOOHBIX PETUTHK.

4. Pucku mpH MCIHOJIB30BAaHUU IJIAHOB € JAPOOHBIMU PEIIMKAMU — BIUSHUE HAa TOYHOCTh
MIPOrHO3UPOBaHUS (PYHKIIMH OTKIIUKA.

5. Tursl IUIaHOB 3KCIIEPUMEHTA — JBY- M Tpex (akropusie mianbl Tuma N = m" (N —
HE00X0/IMMOE KOJIMYECTBO OMBITOB, M — KOJUYECTBO YPOBHEH BapbUpPOBAaHUS CIIydalHbIX (hak-
TOPOB, N — KOJNYECTBO (haKTOPOB).

6. Koadpdunment xonkopmammu (KOd(PQGHUIMEHT corjacus) MpPU SKCIEPTHOW OIIEHKE
BIUsAHUA (AaKTOPOB Ha QYHKINIO OTKIIMKA (TapaMeTp ONTUMHU3ALUN).

7. OcHOBHBIE CBOWCTBA MaTpPHUIBI MaTEMaTHYECKH IUIAHUPYEMOTO SKCIIEpUMEHTa
(OpTOrO-HaNBbHOCTh, POTOTAOETBLHOCTh, CHMMETPUYHOCTh, HOPMHPOBKA HKCHEPHUMEHTaTbHON
MaTpHUIIbI).

8. Meroauka pacueta KOI((GUIIMESHTOB SMIUPHUYSCKOTO YpPaBHEHHUS 10 JIAHHBIM
MIPOBEJIEHHOTO MJIAHUPYEMOIO 3KCTIEPUMEHTA.

9. CBs3b addekra pakropa ¢ kodhdumeHTaMu ypaBHCHHS.

10. Kputepun onTUMaabHOCTH IJIAHOB DKCIIEPUMEHTA.

11. BBeneHwe B peuleHHE IO TOUCKY ONTHMAJIbHOTO HKCTPEMAIBHOIO 3HAYCHUS
napamMeTpa ONTHMHU3AaLUMM B 00JacTH oOmpeneneHus (YHKUUU JBYX M MHOTO(GaKTOPHBIX
ypaBHeHUH (METOJ KPyTOTO BOCXOXaeHUs1 bokca-Yuicona u ap.).



[Tpunoxxenue 2

7 OIIeHO'lHLIe cpeacrea 1Jid NMNpoBEACHUA I[pOMe)RYTO‘lHOi/i arTreCcranuu

a) Ilnanupyemble pe3yabTaThl 00y4eHHS U OLlEHOYHbIE CPeCTBA I IPOBeIeHHUS
NPOMEKYTOYHOH aTTecTAlNu:

CrpyKTypHBIil
JIEMEHT

[Inanupyembie pe3yabTaThl 0OYYCHHS

OneHouHbIE CpesIcTBA

OIIK-4 - Cioco0GeH mpoBOAUTH U3MEpPEHHs M HaOIroIeHus B cdepe mpodeccHoHAIbHOMI
ACATCIBbHOCTH, O6pa6aTBIBaTB U NMPCACTABJIATE SKCIICPUMCHTAJIBHBIC JTAHHBIC

OIlK-4.1

BriOupaeT u npuMeHsIeT METOIBI 1
CpencTBa U3MEPEHHUs JUIs OlIpeesie-
HHUsI CBOWCTB MAaTepUaJIOB U U3EIINN U3
HUX

Teopernueckue Bompochl (M3 Ne 1,
2)
1. CBenenus u3 TeOpUM BEPOSITHOCTH U
MaTeMaTHIeCKOH CTaTUCTUKH (TeHe-
pasibHasi COBOKYITHOCTbH, BEIOOpKa
CIIyJaiHBIX BEJTMYUH, XapaKTePUCTUKU
BBIOOPKN).

2. Bujipl TutaHUpOBaHHUS MaTeMaTHYIeC-
KOTO M (PU3NIECKOTO IKCIIEPHMEHTOB,
MPUHIIMITEI TEOMETPUUECKOTO U (HU3HU-
YECKOTO 1MoI00Ust 0OBEKTOB yIIpaBJe-
HUSL.

3. [lopsinok mpoBeeHUs TEKYLIETO
KOHTPOJISI TPOTYKIIHH.

4. TTpuHIHTBI BEIOOpA KOHTPOJIUPYE-
MBIX [TapaMeTPOB U UX YPOBHS B CTaH-
JapTax Ha METaJUTyprUYecKyro mpo-
TYKITHIO.

5. Cratuctuueckoe 060cHOBaHHE 00b-
eMa BbIOOPKH MPU KOHTPOJIE y TOCTAB-
HIMKA U OTPEOUTENS.

6. MeTobpl MOCTPOCHMSI KOHTPOJIBHBIX
KapT.

7. O0mmyto cxemy ynpaBJieHUs TEXHO-
JIOTUYECKIM OOBEKTOM C aIallTUBHBIM
OJI0KOM.

8. TeopeTnueckuii moIX01, MaTeMaTH-
4eCcKOe CUMYIUPOBAHUE YCIOBHI JKC-
NepUMEHTa, GU3NIECKUH SKCIIepU-
MEHT.




OIIK-4.2

[TpoBOIUT SKCIIEPUMEHTAITLHBIC HCCIIe-
JOBaHUS U UCIIOJIb3YET OCHOBHBIC
preMbl 00pabOTKHU U MPEACTABICHUS
MOJTy4EHHBIX JTAHHBIX

Pemuth 3ajayy nu3
npodeccruonanshoit obnactu: (AKP Ne
1-9)

1. IlpoBoAUTH KOPPENSILIMOHHBIN U
pPEerpecCHOHHBIN aHATM3bI, PACCUNTHI-
BaTh KO3(p(PULIMEHTHI pErpeCCUOHHOTO
ypaBHeus merogom MHK

2. HaxoauTh SKCTpeMalbHOE 3HAUYEHUY
napamMeTrpa ONTUMHU3aIMH B 001acTH
omnpenesneHuss (QYHKUUU C IPUMEHE-
HUEM HWTTEPAlMOHHOTO TIOMIarOBOTO
METO/Ia B HAIPABJICHUH T'PAHCHTA.

3. CTpouTh BapraHTBl MaTPHIIBI PO0O-
HOTO JKcrepuMenTa Tuma 2571, 252
OTpeNeNaTh KOAPPUIUEHTH! ypaBHe-
HUS 110 U3BECTHOMY aJITOPUTMY: aj =
(Zxiyi)/n, ag = Zyi/n.

4. CTpouTh MaTPHILY MOJHOTO (hakTop-
HOTO JKCIepuMenTa Tima 2" —22 i 22,
OTpenensaTbh KodpPUIUEHTH ypaBHe-
HUS 110 H3BECTHOMY aJITOPUTMY: aj =
(Zxiyi)/n, ag = Zyi/n.

5. IIpoBOIUTH KOPPEKTHPOBKY TOYHOC-
TH YpaBHEHHsI pErPECCUU B TEUEHUHU
BPEMEHU 110 MaCCUBY Pa3HOCTEH MexX-
1y GaKTUUECKUMH JaHHBIMH KOHT-
POJIBHOM BBIOOPKH U PaCYETHBIMU 3Ha-
YEHUSMU 110 PErPECCUOHHOMY ypaBHE-
HUIO (Yaxr. — Ypacu.). ECIIH cpeqHEE OT-
KJIOHEHUE MEHee CTaTUCTHYECKOro Ia-
paMerpa - CTaHAAPTHOTO OTKIOHEHHUS
S, To ypaBHeHUe NpU3HAETCA aAEeKBAT-
HbIM. B IpoTHBHOM cilyyae NpoOBOAUT-
Csl KOPPEKTHPOBKA ypaBHEHUS IIyTEM
M3MEHEHMsI 3HaYEeHUs €ro CBOOOHOTO
uieHa: ot = ao -/+ Z(Ygaxr. — Ypac.)/N, THE
N — 00BEM KOHTPOJBLHON BEIOOPKH,
3HaK -/+ MOKa3bIBET, YTO, €CJIU CPe-
Hee OTKJIOHeHHs1 Ayi IMeeT 3HaK +/-,
TO KOPPEKTHPOBKA 3HAUEHMs 8o OyaeT
COOTBETCTBEHHO -/+Ayi.

6. PaccuntbiBaTh KOAQPUIIMEHTHI per-
PECCHOHHOTO ypaBHEHHUs (110 BEIOOPKE,
IpeUI0’KEHHOH IpernoaBareneM) noc-
Jie IPOBEJICHUSI KOPPESIIMOHHOTO
aHaJn3a, OTCEeUBAaHUS HE3HAYMMBIX
(bakTOpOB U OINpeeIEHHs CBSI3H 3aBH-
CHUMBIX U HE3aBUCHUMBIX MTEPEMEHHBIX.




6) HOpﬂ)IOK MpOBE€ACHUS HpOMe)l(yTO'{HOﬁ aTTeCTallud, IOKa3aTeJu U KpPUTEPHUU
OICHUBaAHUA:

IIpome:xkyTounass arrecrauusi no aucuuiuviuHe «llnaHupoBaHMe J3KcmepuMera»
MPOBOJMTCS B BHJE 3a4eTa. 3a4eT NMPOCTABISACTCS IMOCIC OLEHKH 3HAHUH OOy4JaromuXcs IO
pe3yibTaTaM  3allUThl  BBIMIOJHCHHBIX J1a0OpaTOPHBIX pPabOT ©  KOHTPOJBHBIX  PabdoT,
BKJIFOUAIOUIUX TEOPETUYECKUE BOIPOCHI M NPAKTUYECKUE 3aJaHUSA, BBISBIAIONIME CTENEHb
c(hOPMHUPOBAHHOCTH YMCHHM ¥ BIIAJICHHIA.

IToka3aTenu ¥ KpUTEPUH OLICHMBAHUA 3a4eTa:

Jns mony4yeHus: OLeHKU

— «3a4TeHo» — oOydJaromuiics JOJDKEH IOKa3aTh 3HAHUS HE TOJBKO Ha YpPOBHE
BOCIIPOM3BE/IEHUSI U OOBSCHEHUS MH(GOpMallMu, HO U HHTEJUIEKTYyaJbHbIE€ HABBIKM PELICHUS
npoOieM W 3ajad, HaxOKJIE€HUS YHUKAJIbHBIX OTBETOB K IpoOiieMaM, OLIEHKM W BBIHECEHUS
KPUTHYECKUX CYXKJICHHN;

— «He 3a4YTeHO0» — oOOydarouuiici He MOXET I[I0Ka3aTb 3HAaHUS Ha YpPOBHE
BOCITPOM3BE/IEHUS U 00BsCHEHUS HH(POPMAIINKU, HE MOXET NOKa3aTh UHTEIJIEKTyalbHblE€ HaBbIKU
penieHus MpoCThIX 3a7ad.
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