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JIner akryaauszanuu padodeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopena uist peanu3armu B 2023 - 2024
y4eOHOM roJly Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB U MaTEPUATIOBEICHHS

[Iporokom or 20 1. Ne

3aB. kadenpoii H.A. ®eokTucros

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogoOpena it peanmsarmu B 2024 - 2025
y4eOHOM roJly Ha 3aceqaHuu kageapsl JINTEHHBIX MPOIIECCOB U MaTEPUATIOBEICHHS

[Iporokom or 20 1. Ne

3aB. kadenpoit H.A. ®eokTncToB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2025 - 2026
yueOHOM rojy Ha 3aceqaHuu kKadeapsl JIMTEHHBIX IPOIECCOB M MATEPUATIOBEICHHSI

IIporokom o 20 1. Ne

3aB. kadenpoit H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
y4eOHOM roay Ha 3acenannu kKadeapsl JIMTEHHBIX IPOIIECCOB M MaTEPUATIOBEICHHSI

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit H.A. ®eoKTHCTOB




1 ey ocBOEHUS AUCHUILTUHBI (MOYJ151)

Henbto ocBoenust monyns aucuuiuHbl "[lnaHupoBaHue 3KkcriepuMeHTa" SIBISIETCA
noarotoBka OakamaBpoB no HampasieHuro 22.03.02 "Metamtyprus" u npoduiaro moaroToBKH
"OOpaboTka MeTauIoB AaBiieHHEeM" K MpO(ecCHOHATBHON NEATEIHHOCTH B COOTBETCTBHH C
tpeboBanusamu PenepanbHoro ['ocyaapcTBeHHOTO 00pPa30BaTENFHOIO CTAaHAAPTA.

3amaueil M3y4YeHUs AWCHUIUIMHBI SIBISIETCS TOATOTOBKA CTYAEHTOB K TBOPYECKOMY
MPUMEHEHHIO TOJYYeHHBIX 3HAHUH MPH CO3/IaHIH HOBBIX M COBEPIICHCTBOBAHHIO ACHUCTBYIOITIX
TEXHOJIOTUYECKUX MPOIIECCOB, POPMHUPOBAHUIO Y CTYIEHTOB CUCTEMBI 3HAHUH 110 IUTAHUPOBAHUIO
HKCTIIEPUMEHTOB BO BceX cepax yueOHOW M NMPOW3BOACTBEHHOW NESATEIHHOCTH. JTa 3a/1ava
peraeTcs cIeIyrIuMHI ClI0CO0aMu:

- IaTh IOHATHUS 00 OIEHKE SKCIIEPUMEHTAIBHBIX JaHHBIX, T€HEPAIIbHOW COBOKYITHOCTH U
BBIOOPKH M3 HEE CITyJaifHbIX BEJIMYNH;

- chopMHUpPOBATh y CTyIEHTAa NPEACTABICHHUS O KOPPEISAIHOHHOM H PErpecCHOHHOM
aHaJN3aX, METOJIMKE OIEHKH M OTCEMBAHUS PA3ITUIHBIX (PaKTOPOB BHIOOPKH CITyIaliHBIX BEIINYHH;

- 0o0y4nTh OOyYaroImMXCs METOJaM IUTAHUPOBAHHOTO OKCIEpUMEHTa M IIOMCKa
ONITUMAJILHBIX 3HAUYEHUH (DYHKIIMU OTKIJIMKA B OIIPEIETICHHON 001aCTH CYIIECTBOBAHHS (PaKTOPOB
TEXHOJIOTHYECKOTO MPOIIecca;

- TIPUMEHSTh METOJIbI TUIAHMPOBAHHOTO JKCIIEPUMEHTA JUTSl OOJIETUYEHHs] PacueToB TpH
MPUMEHEHUH APOOHOTO (haKTOPHOTO SKCTIEPUMEHTA.

2 MecTo TCHMIIIMHBI (MOYJIsI) B CTPYKTYpe 06pa3oBaTe/ibHOI MPOrpaMmsbl

Jucnunnuua [lnanupoBaHue SKCIIEPUMEHTA BXOIUT B 0053aTENbyI0 4YacTh YYEOHOTO
rIaHa 00pa3oBaTEIHLHOM MTPOTPAMMBI.

Jns  w3ydeHus  AWCHUIUIMHBI ~ HEOOXOAWMBI  3HAaHWS  (YMEHUS,  BJIAQJICHHUS),
chopMUpOBaHHBIC B PE3y/IbTaTe U3yUEHUS AUCITUTUTHH/ IPAKTHK:

MeTtopI iCClIeTOBaHMS MaTEPUAJIOB U MPOIECCOB

AHanu3 4ncioBoi HHGOPMAIH

MartemMaTHUeCcKHH aHaINA3

MaremaTuka

duzuka

HNudopmaruka u nHGOPMAITMOHHBIE TEXHOJIOTHH

3HaHus (yMEHHS, BIAJACHHS), MOJyYEHHbBIE TIPH U3YUYCHUH JTAaHHOW JUCIUILUIMHBI OYyayT
HEOOXOIUMBI AJIs1 U3YyYCHHS] AUCIUILTUH/TIPAKTHK:

MoaenupoBaHue MpoLeccoB U 0ObEKTOB B METALTypPTIHH

[ToaroToBka K Mpoie1ype 3alluThl U 3alI1UTa BHITYCKHON KBATH(PUKAITMOHHON paboThI

HudpoBuzamus MeTaLTypruuecKuX TEXHOIOTHI

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJbTaTe 0CBOCHHUS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe Pe3yJIbTaThl 00y4eHHs

B pesynbrate ocBoeHMs UCHMIUIMHBL (Moayns) «[lmaHupoBaHHEe SKCIIEPHUMEHTa»
oOyyaronuiicst 10KeH 001a1aTh CIEAYIOIUMU KOMIETEHIIUSIMMU:

KOI[ HHAUKATOpAa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIITUN

OIIK-4 CriocobGeH mNpoBOAWUTH HU3MEpPEHUs U HaOmoJeHuss B cdepe MpodheccuoHaIbHON
JeATeIbHOCTH, 00pabaThIBATh U MPEJICTABIISATH SKCIIEPUMEHTAIbHBIE TAHHBIE

OIlK-4.1 BriOupaer u npuMeHsIeT METO/Ibl M CPEACTBA U3MEPEHUS JUIS OINpeaeTICHHS
CBOJMCTB MaTEpUAJIOB U U3JIEINH U3 HUX

OIIK-4.2 IIpoBOIUT 3KCIIEPUMEHTANIBHBIE UCCIEOBAaHUS U MCIOJb3YEeT OCHOBHBIE
IpUeMbl 00pabOTKH U ITPEICTABICHHS TOJTYYEHHBIX JJAHHBIX




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUIUIMHBI COCTaBisieT 3 3aueTHhIX eauani 108 akaa. dacos, B TOM

qHce:
— KOHTaKTHas pabora — 61,6 akaj. 4acos:

— aynutopHas — 60 akaj. 9acos;

— BHeayauTopHas — 1,6 akaj. 9acos;

— camocTosTenbHas pabota — 46,4 akaJ. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

dopma aTTecTaluy - 3a4eT

AynuropHast I =
o | xonrakTHas pabora E E dopma TeKyILEero
Paznen/ rema S (B axan. yacax) & > Bun KOHTpOTIA Kon
g 5 S| camocTosATenbHOI | ycreBaeMoCTH U
JIACIUTUTAHBI 5 - . | xommerenmu
O 8 & paboThI MPOMEKYTOTHON
nmab. | mpakr. | 3 ATTecTAlINH
Jlex. 5 c 0
3aH. | 3aH. |[Q &
1.
1.1 Benenue. Cenenus u3
TEOpUH  BEPOATHOCTU U
MaTeMaTUYECKON
CTaTUCTUKU (TeHe-pasibHas TpopaGoTxa
COBOKYITHOCTb BBIOOpKa .
cnyqal};mmx ’ BCHI/I‘iII)/IH Teoperudeckoro |Texymui KOHTpOIb
’ (JIEKIIMOHHOT 0) YCIIEBAEMOCTH.
XapaKTePUCTHKU BBIOOPKH) OIlK-4.1,
3,75 3,75 5,8 MaTepuara. [MpoBeneuue
INonstue 0 BUAAX OIIK-4.2
S ——— Nzyuenue pacueTHBIX padoT ¢
JIOTIOIHUTENBHOT O | mpumenenuem [1K.
MaTeMaTHYECKOrO u MATeDHAIA
(buznveckoro P ;
9KCIIEPUMEHTOB,
MIPUHLUIAX
T€OMETPUIECKOTO u
1.2 Cratucruyeckue
METOOBl B YIPABICHUH IIpopaboTka
Ka4eCTBOM IPONYKIHH. | o TEOPETUIECKOro
Texymui KOHTPOJIb (JIEKIIMOHHOT 0)
MIPOIYKIHH. [puHIMIB Marepuaia.
BbIOOpa  KOHTPOJIUPYEMBIX Wzyyenue
rapamMeTpoB M UX ypPOBHS B JIOTIOJTHUTENBHOTO
CTaH/AapTax Ha Marepuania. N
Texymuit KOHTPOIBb
METaJUTyPTUYECKYIO ITpopaboTka
MIPOIYKIHIO METOMIECKUX YerIeBaCMOCTH. OIIK-4.1
POLYKIIHIO. 3,75 375 | 58 N ITpose/ieHme o
CraTucTryeckoe yKa3aHUH K OIlK-4.2
pacueTHBIX padoT ¢
000CHOBaHUE o0bema MPAKTHYECKHM | o TIK
BEIOOPKH TIPH KOHTPOJE Yy 3aHATHSIM, p ’
MOCTaBIINKA u COCTaBJIEHHE KOHC
MOTPEOUTEIS. -TIeKTa,
KonTponsHbie KapThl. TIO/ATOTOBKA
OOmias cxema yIpaBiIeHHS OTBETOB IO
TEXHOJIOTHYECKUM KOHTPOJIEHBIM
00BEKTOM C aJanTHBHBIM BOIPOCAM.
6J10KOM.




1.3 XapakTepucTHKH BUIOB

IKCIIEPUMEHTOB MpopaGorka
(Teopernyeckuii  TOAXOL, Teopl))e TPH%CKOFO
MaTeMaTH-9eCKOe (IeKIHOHHOrO)
CHMYJIMPOBAHUE  YCIOBHM MATCDHALA
JKCIEPUMEHTA, s p eHI/Ie.
(bU3MYECKHI SKCIIEPUMEHT), ﬂononHyI/lIITenbﬂoro
YC-JIOBHS 1o100us MATeDHANA
¢m3ndeckoro o0BeKTa | Iro E.GOTK‘a Texymuit KOHTpOIb
MaTepuaTbHON KOIIHH. pop yCIEBacMOCTH.
METOIUYCCKUX OIIK-4.1,
Bei6op Haunboee 3,75 3,75 | 58 Asarmil K [poseneHue OTIK-4.2
s¢dexTuBHOI CXEMBI HY;KTH%CKHM pacueTHBIX padoT ¢ '
9KCIEPHMEHTA. p3aH$[TI/I$[M npumeHenuem [1K.
CocraBieHue I1aHa COCTABIICHIC I’(OHC
MPOBEICHHUS JKCIIepH- HexTa
MEHTOB pa3HbIX YpPOBHEH HOI[FOTOl;Ka
(onbITHBIH, J1a6OPATOPHBIH, OTBETOB 116
MONYTIPOMBIIIUICHHBIH, TPO- KOHTDONLHBIM
MBIIIJICHHBIN, BOT;[[) ocam
W3TOTOBJICHHE OTIBITHO- p ’
MIPOMBIILICHHON TAPTHH).
IIpopaboTka
TEOPETHYECKOr0
(JIEKIIIOHHOT 0)
1.4 Benenue B METOAUKY MaTepuaa.
TUIAHUPOBAHUSI W3ydeHue
9KCIEPUMEHTA (obmrme JIOTIOJTHUTEIIBHOT O
TIOHSITHS, TPUHITAIIB). Marepuana. Tekymuii KoHTOITS
Bunet rapameTpoB ITpopaboTka
yCIIeBaeMOCTH.
ONTHUMHU3AINH, METOIUYECKUX OIIK-4.1,
. 3,75 3,75 | 58 N IMposenenue
0000I1IEHHBIH napamerp YKa3aHUH K ACUCTHBIX PAGOT C OIlK-4.2
onTUMHU3anuy,  GYHKIUA MPAKTUIECKUM ﬂ HMGHGHI/IEM K
JKENaTeNbHOCTH. Bri6op 3aHATHSM, p '
THUIIA MaTeMaTHYeCKOM COCTaBJICHHE KOHC
MOJMHOMMAIBLHON U HHOMN -TIeKTa,
MOJIETIH. MIO/ATOTOBKA
OTBETOB IO
KOHTPOJIBHBIM
BOIPOCAM.
1.5 Tlomupli u JIpOOHBIH IIpopaboTka
(baKTOpHBIM  HKCIIEPUMEHT. TEOPETUIECKOro
IIpaBuna MTOCTPOCHUS (JIEKIIMOHHOT 0)
IUIAHOB — JPOOHBIX PETUIHK. Mmarepuania.
Pucku mipu mcnoip3oBaHUU Mzy4yenne
IUIAHOB € JpOOHBIMH JIOTIOJTHUTENBHOTO
peIMKamMu — BIMSHHE Ha Marepuaia. T e VI KOHTPOIL
TOYHOCTb ITpopaboTka yi P
yCIIeBaeMOCTH.
MIPOTHO3UPOBAHUS () YHKIIUU METOIMYECKUX OIlK-4.1,
3,75 3,75 | 58 . [poBenenue
OTKJIMKA. THIBI IJIAHOB yKa3aHUH K ACUCTHEIX PABOT C OI1K-4.2
9KCIIEpU-MEHTa — MABY- H MPAKTHIECKUM 11.; I/IMCHCHI/IEM K
Tpex (aKkTOpHBIE IUIaHBI 3aHATHSIM, p ’
mama N = mn (N - COCTaBJIEHHE KOHC
HEOOXOIUMOE  KOJTHYECTBO -TIeKTa,
OIBITOB, M — KOJUYECTBO TIO/ITOTOBKA
ypOBHEH BapbUPOBaHUS OTBETOB TI0
CIIyqalHbIX (hak-TOpPOB, N — KOHTPOJBEHBIM
KOJINYECTBO (haKTOPOB). BOIIPOCaM.




ITpopaboTka

1.6 KoapoummeHrr KoH- TEOPETUYECKOro
kopaaimu (ko3 durmeHT (JIEKIIMOHHOT0)
cornacusi) MpH 3KCIEPTHOH Marepuana.
OLICHKE BIHSHHS (HAKTOPOB U3zyuenue
Ha  (QYHKIOMIO  OTKJIMKa JIOTIOJTHUTENTBHOTO
rnapamMeTp ONTHMU3AIINH). MaTepua’a. N
(nap " ) p Tekymuii KOHTPOJTb
OcCHOBHBIE CBOMCTBa ITpopaboTka
YCIIEeBaeMOCTH.
MaTpHULbl  MaTEMATHUYECKU METOIUYCCKUX OIlK-4.1,
3,75 3,75 | 58 . [poBeneHue
IUTAHUPYEMOTO YKa3aHUH K OIIK-4.2
pacueTHEIX padoT ¢
9KCIIEPUMEHTA MPAKTHICCKUM
npumeHenueM I1K.
(OpTOroHaNIL-HOCTD, 3aHATUAM,
POTOTabENBbHOCTD, COCTaBJICHUE KOHC
CHMMETPHYIHOCTD, -TIeKTa,
HOPMHPOBKa MO/ITOTOBKA
IKCIIEPUMEHTATIBHON OTBETOB TI0
MAaTpPHIIBI). KOHTPOJIbHBIM
BOIPOCAM.
ITpopaboTka
TEOPETUIECKOr0
(JIEKIIIOHHOT 0)
Marepuana.
1.7 Meroauka pacyera p
Nzyuenue
K03 GHULHEHTOB
JIOTIOJTHUTEITLHOTO
SMITUPUYECKOTO YpPaBHEHHUS
10 JaHHBIM IPO-BEACHHOTO MaTepHaia. Texymuii KOHTPOJIb
TUTaHH eMor(I)) Ipopaborka ﬁBaeMocﬁ
Py METOJIMUECKUX y ’ OIIK-4.1,
IKCIIEPUMEHTA. CBsi3b 3,75 3,75 | 58 o IposeneHue
yKa3aHUH K OIIK-4.2
addexra (akropa c pacueTHBIX padoT ¢
MPAaKTUIECKUM
k03 pu-tmenTamu npumenenuem [1K.
3aHATUAM,
ypaBHEHUSI. Kpurepun
COCTaBJIEHHE KOHC
ONITUMAJILHOCTH IUIaHOB
-TIeKTa,
9KCIIEPUMEHTA.
MIOATOTOBKA
OTBETOB I10
KOHTPOJBHBIM
BOIIPOCAM.
IIpopaboTka
TEOPETUIECKOro
(JIEKIIMOHHOT 0)
Mmarepuania.
1.8 BeeneHue B perieHue mo Nzyuenue
TIOUCKY OIITHMAJILHOTO JIOTIOJTHUTENBHOTO
9KCTPEMAJIBHOIO 3HAYEHHUS Mmarepuania. N
Texymuit KOHTPOJIBb
mapameTpa ONTHMHU3ALUHN B IIpopaboTka
yCIIeBaeMOCTH.
obnactu OTpe/IeNICHHSI METOIUYECKUX OIIK-4.1,
3,75 3,75 5,8 o [IpoBeneuue
(GyHKIMM JBYX W MHOTO- yKa3aHUH K OI1K-4.2
N pacdeTHbIX paboT ¢
(akTOpHBIX ypaBHEHUH MPAKTHIECKUM
npumenenuem [1K.
(meron KpyTOro 3aHATHSM,
BOCXO)KACHHS Bokca- COCTaBJIEHHE KOHC
Yuicona u ap.). -TIeKTa,
TIO/ATOTOBKA
OTBETOB TI0
KOHTPOJIBEHBIM
BOIPOCAM.
HWroro no pazaeny 30 30 46,4
Hroro 3a cemectp 30 30 46,4 3a4éT
Uroro o aucuuiuinze 30 30 46,4 3a4er




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouecce npenogaBanus qucuuIinHel «I InaHupoBaHue SKCIIEPUMEHTa» IPUMEHSIOTCS
TpagULMOHHAsA U MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlekuuu MpoXoAdT Kak B TPAAULIMOHHOHN dopme, Tak U B (popMe JeKIHii-KOHCYIbTalu,
IZic TEOPETHYECKUI MaTepuas 3apaHee BBIIACTCS CTYACHTAaM JUIsl CaMOCTOSATEIBHOTO U3YYEHHs,
JUIS MOATOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00Opa3oM, JIEKLIMs MPOXOAUT IO THILYy BOIPOCHI-
OTBETHI-AUCKyCcCHsl. JIEKIIMM YUTAIOTCS C MCIOJIb30BAHUEM MYJIBTUMEIUHHOTO 000pYAOBAHMUS,
IIPE3EHTALMOHHBIX MaTEPUAIOB.

JIeKIMOHHBIA MaTepuall 3aKpeIuIsieTCs B XOJ€ INPAaKTUYECKHX 3aHIATHH, Ha KOTOPBIX
BBINIOJIHAOTCS TPYNIIOBBIE WIM WHJIMBUAyAJIbHBIE 3aJaHMs 10 IpoiaeHHOW TeMme. llpu
MIPOBEJICHUH MPAKTUUYECKUX 3aHSITHI UCIOJIB3YETCSl METOJI KOHTEKCTHOTO OOYy4eHMs, KOTOPBIH
II03BOJIAET YCBOUTH MaTepHal IIyTeM BBISBIICHHS CBA3EH MEXIY KOHKPETHBIM 3HAHUEM M €r0
IIPUMEHEHHEM.

[Ipy BBINIOJIHEHMM NMPAKTHUYECKUX 3aHATUN HCHOJIB3YETCS TEXHOJOTHS KOJUIEKTMBHOTO
B3aUMOJICHCTBUS. 3aHATHS NMPOBOJATCS B BHUJIE OOCYXJIEHUS MOJYYEHHOTO 3aJaHUs, MPU ITOM
CTYHACHTBHl pabOTalOT COBMECTHO C TMOCIEIYIOIIUM TPYNIOBBIM aHAIU30M MOJyYEHHBIX
pe3ynbTaTOB.

B yuebHOM mpoliecce UCIOJIb3YIOTCS aKTUBHBIE U MHTEPAKTUBHbIE (POPMBI MPOBEACHUS
3aHATUH (KOMIMBIOTEPHbIE CUMYJSLUHU, pa300p KOHKPETHBIX CHUTYyalMil) B COYETAaHUU C
BHEAYJUTOPHON pabOTOH C 1enbi0 GopMUpPOBAHUS W Pa3BUTHUS MPO(ECCHOHATHHBIX HABBHIKOB
00yJarouxcs.

CamocrosarenbHas paboTa CTYIEHTOB CTHUMYJIHUPYET CTYAEHTOB K HHIUBUAYaJIbHOU
IpopaboTKe TEM B MpOLECce HaMCcaHus pedepaToB, BHIIOIHEHUS MHIUBUAYAIbHbBIX 3aJaHUMH, B
Iporecce MOArOTOBKU K KOHTPOJIbHBIM pab0oTaM M UTOIOBOM aTTECTAIUH.

6 YueOHOo-MeTOouYecKOe 00ecnedeHue CaMOCTOATEIbHOI PadoThl 00YYaKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI IPOMEKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITIOKCHUH 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIIMOHHOE 00ecneyeHHe U CIUIIMHBI (MOYJIs1)

a) OcHoBHas juTEepaTypa:

1. JIykbsinoB, C. . OCHOBBI HH)KCHEPHOTO IKCIIeprMeHTa: YueOHoe nocoodue / JIykbsaHOB
C.U., ITanoB A.H., BacunseB A.E. - Mocksa :U1I PUOP, HUL] UH®PA-M, 2019. - 99 c.: -
(Bricmiee obpaszoBanme: bakamaBpuar). - ISBN 978-5-16-100021-2. - TekcT : 3JE€KTPOHHBIH. -
URL.: https://new.znanium.com/catalog/product/1020699 (nata ooparuenus: 25.12.2019).

0) lonoJiHUTE ILHAS JIATEpaTypa:

1. Annep, FO.I1. Meroonorust U NMpakTHKa IUIAHUPOBAHUS dKcriepuMeHTa B Poccun :
monorpadus / FO.I1. Axnep, FO.B. I'panosckuii. — Mocksa : MUCHUC, 2016. — 182 ¢. — ISBN
978-5-87623-990-7. — TekcT : anekTpoHHbIH // JIaHb : 3JIEeKTPOHHO-OMOIHOTEYHAs CHCTeMa, —
URL.: https://e.lanbook.com/book/93686 (nata obpamenus: 17.12.2019). — Pexum noctyna: 1is
aBTOPH3. TIOJIH30BATEIICH.

2. MenbHuueHko, A.C. Martemarnyeckass CTaTUCTHKAa W aHAIMU3 JIAHHBIX . y4eOHOe
nocobue / A.C. MenpanueHko. — Mocksa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-906953-62-
9. — Tekcr : osnekrponuslid // Jlap : snexTpoHHO-OmMOMMOTEeyHass cuctema. — URL:
https://e.lanbook.com/book/108035 (mata oOpamienus: 18.12.2019). — Pexxum goctyna: ams
aBTOPU3. I10JIb30BATEIIEH.

3. Crenanos, I1.E. [InanupoBanue skcnepumMenTa : yuebHo-meroaunueckoe nocooue/I1.E.
CrenanoB. — Mocksa : MUCHUC, 2017. — 22 c. — Tekcr : aneKkTpoHHbI# //



Jlaun :

3NEKTPOHHO-OMOoTeunas cucrema. — URL: https://e.lanbook.com/book/108113. —

Pexxum nocryna: uist aBTOpHU3. I0JIB30BATENECH.

B) MeroauyecKkue yKasaHus:

1. Cratuctuueckre MeTo1bl 0OpabOTKHU U aHaJIM3a YUCIOBON MH(OPMALIUU, KOHTPOJIS U
ynpBbuleHUs kadecTBoM npokara/M.U. Pymsuues, C.A. JleBannosckuii, H.A. Pyuunckas, K.E.
Uepxkacos, A.B. JlorunoB. — Yuebnoe nocodue. — Maruuroropck: M3a-so Marautoropck. roc.

TexH. yH-Ta uM. .. Hocosa, 2014. 257 c.

2. MomnoukoBa O.C. BapuanThl 3amaHuii 10 aHaMM3y YHCIOBOW HH(OpManmu s
OakanaBpoB. — Meroanueckue ykazanus. - Maruuroropck: M31-80o MarHuToropck. roc. TexH. yH-

taum. .. Hocosa, 2017. 15 c.

r) [Iporpammuoe o6ecneuenue u UnTepHeT-pecypcen:

IIporpammHoe o0ecnieuenne

HaHMi:_I[{SBaHHe Ne norosopa CpoK IeHCTBYS TULEH3UN

MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 0eccpouHO

Professional

STATISTICA |K-139-08 oT 0eccpovHO

Adobe Reader |cB0oGOgHO 0eccpoOUHO
IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa

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

o6ubnuoreka. Karamoru

DNEKTPOHHBIE  pecypchl  OMOJIMOTEKH ) . " _

MUTY 1. L. Hocona https://magtu.informsystema.ru/Marc.html?locale=ru

OdenepanbHoe rocy/1apCTBEHHOE

OI0DKETHOE yapexaenue|URL: http://www1.fips.ru/

«DenmeparbHBIN HHCTUTYT

ITouckoBas cucrema Axamemus Google
(Google Scholar)

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

HarmonansHast HH(OPMAIIMOHHO-
aHaAJIMTHYECKasg cucremMa — Poccuiickuii
nHaekc Haygnoro nuruposanus (PUHII)

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

9 MarepHaILHO-TEXHHYECKOE o0ecreuyeHne TUCIUIIHHBI (MOILYJIA)

MaTepI/IaHLHO-TCXHI/I‘IeCKOC obecneueHne JUCHUINIMHBI BKIIFOYACT:




1. Aynuropus ais IeKIMOHHBIX M IPAKTUYECKUX 3aHATUH - MyIbTUMEUIHbIE CPECTBA
XpaHeHUs, Mepefadd M TPEICTaBICHUS WHPOPMALKU, MOJCIN KPHCTAIMYECKUX PEIIETOK,
TUTaKaThI

2. Aynmutopus Ui TPYNNOBBIX W WMHAUBUAYaJIbHBIX  KOHCYJbTAILUH,
Cnenpanu3upoBaHHas MeOeib. [TepconanbHbie kKomnbioTepsl ¢ maketom MS Office, Beixoiom B

WHTepHeT U ¢ JOCTYIIOM B 3JEKTPOHHYIO HMH(OPMallMOHHO-00pa30BaTEIIbHYIO Cpeay
YHHBEPCHTETA TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTaluu

3. Ayauropum i CaMOCTOSITENBHOM paboThl: KommbloTepHbie [lepcoHanmbHBIC
komrbioTepsl ¢ maketom MS Office, BbixogoMm B IHTEpHET | € IOCTYIIOM B KJIACChI; YATAIBHBIC
3aJT1bI OMOIMOTEKH TIEKTPOHHYIO WH()OPMAIIMOHHO-00pa30BaTEIBHYIO CPETy YHHBEPCUTETA.

4. Tlomenienne anst XpaHeHus: u npoduiakTuyeckoro Crienuanu3upoBaHHas MeOelb.
CraHouHbIi napk 0OOpyIOBaHUS U MHCTPYMEHTHI JJIsl OOCIYKMBaHUS U PEMOHTAa y4eOHOTO
000pynoBaHus. MPOMUIAKTUUECKOTO OOCTY)KUBAaHUSI U PEMOHTa Y4eOHOro 0O0OpYIAOBaHUSI.
[Tomermenue st XxpaHeHUs1 y4eOHOTO 000PYIOBAHUS.



6 Y4yeOHo-MeToaAuYecKoe

o0yuyamuxcst

odecmeueHue

CaMOCTOATEJILHOH

I[MTPUJIOXEHUE 1

padoTbI

Ouenoynvie cpedcmea Ol Npo8eOeHUs meKyue20 KOHMPOJs 6 6euoe ayoOumopHou

xoHmpoavHou pabomul (AKP)

% C

Hepeqeﬁb mem 0715l NOO2OMOBKU K CEMUHRAPCKUM 3AHAMUAM.

Hcxonnble naHHbIE AJ1 IMPOBEJIEHUS NPAKTHUYECKUX 3aHATUN NpelacTaBieHbl B 16
BapUaHTaxX CllydallHbIX BBIOOPOK (00beM BBIOOPKU — N = 59), 0JIUH U3 KOTOPBIX IPUBEIECHA HIDKE.

2,49
2,15
2,01
2,62
2,54
2,11
3
2,99
2,82
2,06
2,56
2,67
2,09
2,64
2,95
2,62
2,55
2,04
2,17
2,97
2,65
2,2
2,39
2,53
2,06
2,16
2,96
2,75
2,7
2,72
2,54
2,67
2,85
2,28
2,73
2,73
2,77

%
Cr

15,21
17,83
17,15
19,33
15,57
16,55
16,99
20,92
17,85
19,69
17,95
16,49
18,27
17,52
16,23
15,15
16,53
18
19,45
17,4
19,8
15,84
18,17
17,61
17,45
15,93
20,44
19,64
19,55
20,36
19,63
15,9
20,82
19,5
17,63
16,78
16,23

%Mn
5,75
4,58
3,26
5,46
3,34
5,78
5,59

49
3,46
4,52
4,02
5,78
5,88
3,11
3,48
4,82
3,19
5,16
3,46
3,42

51
5,66
4,03

3,1
5,56

55
5,82
4,54
5,13
3,26
4,03
5,08
3,21
5,39
5,03
3,05
5,87

Ni

2,87

2,4
2,98

2,6
1,85
1,76

2,9
1,02
2,97
1,87
1,47
1,95
2,34
1,13
1,61
1,39
1,08
2,13
1,04
1,88
1,56
2,17
2,03
2,77
1,09
1,22
2,58
2,76
1,15
1,63
2,61
2,44
2,92
2,29
1,31
1,13
1,22

Ti

1,52
1,16
1,24
1,18
1,39
1
1,66
1,93
1,06
1,69
1,43
1,96
1,69
1,96
1,09
1,15
1,24
1,49
1,43
1,29
1,77
1,94
1,2
1,97
1,82
1,43
1,03
1,86
1,93
1,5
1,01
1,43
1,93
1,38
1,56
1,38
1,88

HRC
61,04
62,17
61,49
60,08
62,65
59,34

60
59,32
61,95
60,51
62,01
61,68
62,68

59,4
62,48
59,62
59,99

62
59,92
60,73
62,36
61,97

62,4
62,16
61,26
62,73
60,91
62,55
62,06
59,98
62,49
59,56
61,28
60,25
60,38
62,92
59,66

Kn
5,01
7,76
6,06
11
8,5
10,42
11,96
6,35
513
8,47
6,46
11,19
10,8
6,56
6,79
6,04
5,23
10,66
5,96
9,94
5,22
9,63
9,84
8,67
551
11,34
9,57
9,22
10,19
10,16
7,2
9,21
8,15
79
10
7,02
11,33

¢
16,58
9,22
17,97
5
16,17
4,66
59
10,71
10,15
8,38
5,26
7,29
17,5
4,99
5,04
6,84
2,06
2,46
12,79
10,58
11,2
9,45
13,73
13,62
10,6
16,51
4,07
7,25
13,86
17,61
11,12
10,51
2,35
7,79
14,66
5,39
3,18



2,11 19,11 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 5955 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 15,72 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 5,91 2,51 1,97 59,61 7,81 7,1

2,56 20,09 3,81 2,74 1,35 6255 11,44 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. IIpaktraeckas nepBuyHas 00paboTKa BEIOOPKU CIy4aiiHOW BETUYHHBI

Beraucnute C  mpUMEHEHHWEM —pOrpaMMHOTO  mpoaykta Exel  crarucruueckue
XapakTepPUCTHKH (MHUHMMaJbHbIE, MaKCHMAJbHble, pa3Max 3HAYEHHi, CpEIHHE 3HAYCHUS,
CPEIHEKBAIPATHIECKOE OTKJIOHEHHE-CTaHIapPTHOE OTKJIOHEHHE, KOS(MQUIMEHT BapHAINH,
MeraHa, MoJia) pacueTHON BBIOOPKH. TO €CTh BBIYHMCIIUTD 10 HE3aBUCUMBIM (Xi) M 3aBUCHMBIM
(Yi) cmyuaifHbIM BeJIMYMHAM CJIEIYIOIIME XapaKTEPUCTHKH:

- MUHHMAJIbHbBIE 3HAYCHUS CITydaifHbIx BeuauH - (Xi, Yi)min;

- MaKCUMaJIbHBIC 3HAUCHUS CITyYailHbIX BenauH - (Xi, Yi)max;

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

- cpeanee 3Ha4eHue (Xicep, Yicp) = Z(Xicp, Yicp)/N, T11e N — 00bEM BBHIOOPKH;

- CpeNHEKBAJIPATHYECKOE OTKIOHEHME=CTaHIapTHOE OTKIOHeHHe Sy = [X (Xi —
Xep)?In]®; Syi = [Z (Yi— Yep)?]*;

- k03 durment Bapuarmu, % — Vi =  (SxilXepi) 100 % 1 Vyi = (SyilY ¢pi) 100%;

- MeauaHa BeIOOpKH (Med) — cpeaMHHOE 3HAYCHHE CIyYalHOW BEUYMHBI MEKITY
MUHHMAaIbHBIM U MakcuManbHbIM ee 3HadeHusmu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)min]/2;
MeraHa B OOJIBITHCTBE CIyYacB HE COBIAIAET CO CPEIHUM 3HAYCHUEM BBIOOPKH;

- Mojaa BbIOOpkH (MOd) — Hambosiee 4acTO BCTpedarolieecs 3HAYCHUE CIydalHON
BEJIMYMHBI (OTIPEIENIACTCS aHATM30M CITy4aliHOW BBIOOPKH HITH IO THCTOTPaMMeE).

[TocTpouTh TUCTOrpaMMBbI CITYJalfHBIX BETUYHH (Fpaduueckoe pacmpeeneHme
CIIyd4aifHO¥ BEIMYMHBI) U CPABHUTH MX C TEOPETUUYECKIUMH PACTIPEICICHUSIMH.

s woHKpeTHOW ciy4aitHoi BenmmuuHBl (Xi, Yi) ee pacmpeneneHue B BBHIOOpKE
OTIpEJIeNAETCS TMOCTPOSHUEM THCTOTPaMMBIL. AJITOPUTM 3TOTO TMOCTPOCHUS 3aKIIIOYAETCS B
CIIeAYIOIIEM:



- Ha OCH OpJAMHAT OTKJajabIBaeTcs 4actora (Nj) WM 4actocTh (Ni/N) — KOJUYECTBO
3HAQYECHMM CIIy4allHOM BEJIMYMHBI, NONANAIOIIMX B OIPEACICHHBI MHTEPBAl 3HAYCHUI; HA OCH
albIucC OTKIIABIBACTCS HECKOJIBKO MHTEPBAJIOB BHYTPU Pa3Maxa CIy4alHOUN BETUYMHBI, YUCIIO
3TUX UHTEPBAJIOB ONPEACISACTCSA CTATUCTUYECKH, B OOJIBIIMHCTBE CIy4aeB 3TO YMCIO COCTABIISET
10 unTEpBAIOB;

- IIPY 3TOM TPOBEPOYHBIMH KPHUTEPUSIMU MPABUIBHOCTH MOCTPOCHHS THCTOTPAMMBI
SIBJISICTS] BHITIOJIHEHHS yCJIOBHiA Xni = N wim X(ni/n) = 1.

AKP 2. KoppenaunoHHblii aHaJIU3 BIOOPKU

Pacuurats nmpu momoru mporpammoro mnpojaykra Exel (Haxxate Ha kinaBuiry fx, BHIOpaTh B
MO3ULMU «CTAaTHUCTHKa» (QYHKLIMIO «KOPpED», yKa3aThb KOOPAMHATHl COOTBETCTBYIOILUX Iap
CIIydallHbIX BEJIMYWH, MOJYYUTh 3HAUEHUS MAPHBIX KOA((UIMEHTOB KOPPEIALUU) MOMapHbIE
K03 (UIIMEHTHI KOPPESALUN MEKy HE3aBUCMbIMH CITy4allHBIMU BETMYMHAMHU — Ixixi+1 U MEXKIY
3aBucUMbIMU (Yi) U He3aBUCUMBIMU (Xi) MEPEMEHHBIMU -lyixi; ONPEACTUTh UX 3HAYUMOCTH
MyT€M CpPaBHEHUS C TAOJIMYHBIMU, KpUTUUECKUMHU 3HAYCHUSMH K03 pUiIeHTa Kop pesum.

Huxe npeacrapnena Tabnuia ¢ KpUTUYECKUMU 3HAYEHAMU KOIPPHUIIMEHTA KOPPENSILIUY B
3aBUCHMOCTH OT 00beMa BBIOOPKH (N) U ypOBHS 3HAYUMOCTH (0); o0 = 1 — P, rie P — BEPOSTHOCTh
COOBITHSL.

Kputnueckue 3HaueHus: KodQPUIEHTa KOPPEISIUH

O6bveMm YpoBeHb 3HAUUMOCTH, 0.

BEIOOPKH, 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 3anoxensr hopmysibl a8 pacueTa monapHoro ko3GduimeHTa KOppessim:

- Ixixi+1 = Z(Xi— Xiep) ( Xir1 — X(i1)ep) XiXi+1/NSxiSX i+1

Tyixi = Z(Xi— Xiep) ( Yi— Yep) YiXil NSxiSyi.

3HaunMOCTh  KOd(puIMeHTa TapHOW  KOppENALUU  ONpEAETseTCs CpaBHEHHEM
(dakTHuecKoro 3HaueHUs KOd(h(UIMEHTa KOPPEIsaIUH C TaOJMYHOM 3HAYCHHEM: €CIId
(baxTHuecKoe 3HaYeHHE OOJIbIIE TAOIUYHOTO, TO CYHIECTBYET MEXKIYy HEU3BECTHBIMU 3HAUMMAs
CTaTUCTHYECKAsl CBS3b, B IPOTHBHOM CJIy4ae TaKOBAasl CBS3b OTCYTCTBYET.

AKP 3. Ortceurp He3Hauumble (akTop aHaau3upyemoil BbIOOpkH. Onpenenursb
CTaTHUCTUYECKH 3HAYMMBbIE CBSI3M MEXAY 3aBUCHMBIMHU M HE3aBHCHUMbBIMU NEPEMEHHBIMHU U BUJA
PErpecCHOHHOM 3aBUCUMOCTH, a TAK)KE MEX/ly HE3aBUCUMBIMU NIEPEMEHHBIMH.

B nepByto ouepenp cTpoUTCs KOPPEISAIMOHHAS MaTpUIla — CHMMETPUYHAs! OTHOCUTENILHO
qUaroHanu (aHaJIOTMYHO TaOJUIEe CHOPTHMBHOIO COPEBHOBATEIBHOTO KOMAHJIHOTO WJIU
JMYHOCTHOTO YeMIIMOHATa) — 00pa3el] MPUBOANUTCS HUXKE.

X1 Xo X3 Xa Xs Y1 Y, Y3 Y4

Xl 1 rxl,x2 rxl,x3 rxl,x4 rxl,x5 ryl,xl ry2,x1 ry3,xl ry4,xl
X2 1 I'xox3 rx2,x4 rx2,x5 ryl,xZ ry2,x2 ry3,x2 ry4,x2
X3 1 I'x3,x4 I'x3,x5 ly1,x3 ly2,x3 ly3,x3 l'y4,x3
) 1 I'x4,x5 ly1 x4 ly2 x4 Y3 x4 lya x4
Xs 1 ly1.x5 ly2,x5 I'Y3xs I'Yaxs
Y1 1 lyiy2 lyiy3 lyiy4
\F. 1 ry2ys ly2.ya
Y3 1 ly3,y4
Y4 1

3arem 3HaYeHUS KOAD(HUIIMETOB MAPHBIX KOPPEISALHUA OTMEUAIOTCS 3HAKOM (+), €CJIM 3TOT
KO3 PHUITUEHT KOPPETAIUN CTATUCTHUCCKH 3a9UM, ¥ 3HAKOM (-), €cJii KOADOUITHEHT KOPPEIISAIIHI
He3HauuM. J[J1sl OTcenBaHMs HE3aBHCUMBIX MIEPEMEHHBIX (X-0B) MPOBOAUTCS (OJMH U3 METOJIOB)
CIIEAYIONIasl MpoLeAypa: U3 OOILIeH KOPPESIIUOHON MaTpHIbl BBIACISACTCS y4acTok ¢ Xi M B
STYCHKAX MPOCTABIACTCS COOTBETCTBEHHO (+) WitH ().

X1 X2 X3 X4 Xs Kon-Bo

3HAYUMBIX
KOppesuii

X1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xa |+ - + 1 + 3

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

Takum oOpazom, mocine AByX uTTepanuit ocranuck 3 X-a - X1, X3, u Xs.

Jlnist BBIOOPA 3HAUMMBIX 3aBUCUMOCTEN (10 KO3 PUIMEHTY KOPPETALUN) MeXIy Y-MU U
X-MH, 4TOOBI IOCTPOUTH PErPECCUOHHBIE YPAaBHEHUS CBSA3H, HEOOXO0IMMO MPOAHAIN3UPOBATH €111e
OJIHY YacTh KOPPEISAIMOHHON MaTPHUIIBL:

Y1 Y2 Y3 Ya 3HauYMMEIE
Koppensaun X
c Yi
X1 fyixt/+ | Fyapal- | fyaxal+ | ryaxal- X1cYiuYs
X2 Iaxel- | Maxel- | Baxel- | xaxel- Xz —Her
KOpPEJIALUM C
Yi




X3 Faaxal- | axal- | xaxal- | axal+ X3cYs

Xa Fxaxalt | Daxalt | Ixaxalt | rxaxal- | Xac Y1, Y2, Y3

Xs Faaxsl- | Ixaxsl- | Ixaxsl- | Ixaxsl+ Xsc Yy
3Hau. xoppen. Yi | Yic Yac Ysc Ysc

c Xi X1, X4 Xa X1, X | X3, X5

Ha ocHoBanuu 3Ha4MMBbIX KOA(PGUIUEHTOB KOPPEIUU MeXAY Yiu X ONpelensieTcs, 4To
HE00X0IMMO TIOJTYYUTh PETPECCHOHHBIC YPABHEHUS CIEIYIOIUX BHIOB U C YU€TOM OTCEHBAHUS
X-0B:

Yi= ao+ arXy+ asXy;

Y2=ao + asXy;

Y3 =ao+ aiXy+ aaXs;

Y4 =ao+ azXs+ asXs;

AKP 4. [Ipu noMo1y NprMeHEHUs! perpecCUOHHOT0 aHalln3a PacCYUTaTh KO (HUIIUEHTHI
PETPECCHOHHOTO YPaBHEHHS.

B AKP 3 omnpeneneHbl BUAbl PErPECCHOHBIX 3aBUCHUMOCTEH, KOTOpbIE HEOOXOAMMO
MOJIyYHUTh JUIS OLIEHMBAHHS, TPOTHO3a W YIPABJICHUS TEXHOJOTHUECKUMH Iporeccamu. s
pacuera KOX(hOUIMEHTOB YpaBHEHWH &o, &i MPUMEHSIETCS PAaCYETHHIM METOJ HAMMEHBIINX
kBagparoB (MHK) c wucnonp3oBanmeM HCXOMHOW BBIOOpKM ciydaiHbIXx BenmmunH. MHK
MIPENIoNaraeT MOUCK AKCTPEMaIbHOr0 (MUHUMAIBHOTO) 3HA4YeHHUsS (PYHKIUOHAA CYMMBI
Pa3HOCTH B KBaJipaTe MKy (PaKTHICCKIMH U PACUCTHBIMU 3aUeHUSMH (DYHKIIUU OTKITHKA!

F = 2(Ygaxr. — Ypacs)? — min (0). B ypaBHEHHE MOACTABIAIOTCS TIOCTPOYHO (PAKTHIECKUE
3HAYEHUS Ygaxr. U Ypacu. B BUAE ypaBHEHHMs, nosydeHHOro B AKP 3. Jlisa pemenns yka3aHHOTO
(GyHKIMOHAIa HEOOXOAUMO MOIYYUTh CUCTEMY ypaBHEHUH B YACTHBIX MPOU3BOJHBIX M KaXJ0€
U3 YpaBHEHMH MpPUPaBHATH K HyNM0. Takum 00pa3zom, mojydarcs 3HA4eHHUs CBOOOJHOTO WiieHa
ypaBHEHUS 8o U KOA(PPUIMEHTHI MPU HE3aBUCUMBIX NMEPEMEHHBIX ai = ax. s omepatuBHOTrO
pemenust MHK npumensiercst mporpammuoe obecrieucnue Exel (fx — muneiin). B moamporpamme
«JTMHEWH» YKa3bIBAIOTCS KOOPIUHATHI Yi U Xi, 3aTeM Habuparotcs nozunun «MCTUHA» u 3aTtem
Shift+Ctrl+Enter. B mpenBapuTebHO BBIICIEHHOE MOJIE IPOrPAMMHO TIOMEIIAIOTCS PE3YIbTaThI
pacuera — KOdQPUIHEHTH Ao, & = axi (IIepBas cTpoka), koddduuuent aerepmuHanuu R? (3-1
cTpoka, 1-ii cronber), kputepuii @urrepa F (4-as ctpoka, 1-bit cronberr).

AKP 5. IIpoBecT KOppEKTHPOBKY TOYHOCTH YPABHEHHSI PErPECCUU B TEUCHUH BPEMEHHU.

CornacHo tpeboBanusim OCT 14-34-90 «CraTUCTUYECKMH TPUEMOYHBIH KOHTPOJb
KayecTBa METAJUIONPOIYKIMH MO KOPPEISIHUOHHON CBSI3M MEXAY MHapaMeTpaMu» BO3MOXKHO
WCIIOJIb30BAHME  PErPEeCCHOHHBIX  3aBHCHUMOCTEH  MapaMeTpoB  KadecTBa  (BpEMEHHOE
COMPOTHBIICHUSI Pa3PbIBY, OTHOCUTEIBHOE CYXKEHHUE U T.I.) OT (PaKTOPOB (XMMHUYECKHI COCTaB
CTalld, TEXHOJIOTMYECKHUE TapaMeTpbl TMpolecca) [Uisi TMPOTHO3UPOBAaHUS CBOMCTB 0e3
OCYILIECTBIICHUS Pa3pyILIAOIINUX HUCHBITaHUW. [lis MpoBEpKHM TOYHOCTH MOJEIU TPU STOM
HaOHWpaeTcss KOHTPOJBHBIM MAacCHUB JAHHBIX, COCTOSIIMX U3 PE3yJIbTaTOB pa3pyLIAOIINX
UCIBITAHUN OJTHOM JIecsATON MIaBok/maptuil Takoit npoaykuun. [Ipu Habope He meHee 50 maaBok
WY OAWH pa3 B KBapTajl MPOBOJUTCS MPOBEPKAa TOYHOCTH NPHUMEHSIEMON MaTeMaTU4yecKOu
perpeccun. MeToarka MpoBEpKU 3akiodyaeTcs B cienyromeM. Habupaercs maccuB pa3zHocTel
MeXay (pakTHUEeCKUMU JaHHBIMU KOHTPOJBHOW BBIOOPKM M PACYETHHIMU 3HAUEHUSMHU TI0
PErpecCHOHHOMY YPaBHEHUIO (Ypaxr. — Ypacu.), PACUMTHIBAECTCS CpEeIHEE 3HAUCHHE ITUX OTKJIOHEHH
U CpPaBHUBAETCA CO CTAaTUCTUYECKHUM KpUTEpHEeM (CTaHJApTHBIM OTKJIOHEHHEM IapameTpa
KauecTBa - Syi). Ecnu cpenHee OTKIOHEHHE MEHee CTaTUCTHYECKOro MmapameTpa, TO ypaBHEHUE
NpU3HAETCS  AJEKBaTHBIM pEAJbHBIM YCIOBUSIM. B NOpOTUBHOM cilyyae MpPOBOJUTCSA
KOPPEKTHPOBKA YpaBHEHHS IYTeM H3MEHEHHS 3HA4YCHHs €ro CBOOOJHOTO uieHa: do1 = ao -/+
Y(Yapaxr. — Ypaca.)/N, TJI€ N — 00bEM KOHTPOJIBHOM BHIOOPKH, 3HAK -/+ TIOKA3BIBET, UTO, €CIIU CPEIIHEES
OTKJIOHEHUs Ayi UIMEET 3HaK +/- , TO KOpPEKTUPOBKA 3HAUYCHUS do OYIeT COOTBETCTBEHHO -/+AYi.



AKP 6. TTocTpouTh MaTpHILy TIOJHOTO (paKTOPHOTO dKcrepuMenTa tuma 2" —22 u 23,

B ocHOBaHWMM CTENEHHOW 3aBUCHUMOCTH TMPEJICTABICHO KOJUYECTBO YpPOBHEH
BapbHpoBaHus (pakropoB. Vimeercs 1Ba BapuaHTa ypoBHEH: 2 - MUHUMAJIbHOE U MaKCUMaJIbHOE
3HAUEHUS U 3 — MUHUMAJIbHOE, MaKCUMAaJbHOE U CpeaHee 3HaueHus (akTopoB. B mokaszarerne
CTETIEHHON 3aBUCHMOCTH TPEACTaBJICHO KoIM4yecTBO (hakropoB. Ilpu cocTaBieHHMH MaTpHIIBI
TUTAHUPOBAHUS OSKCIEPUMEHTa HEOOXOIMMO YUYUTHIBATH YETHIPE CBOWCTBA CYIIECTBOBAHUS
ypoBHEH  (PaKTOpOB: CHMMETPUYHOCTH, OPTOTOHAJIBHOCTH, POTATAOCIBHOCTh,  YCJIOBHE
HOPMHUPOBKH.

Omnpenenutb K03 PUIHUEHTHI YpaBHEHHUS 110 U3BECTHOMY alropuTMmy: ai = (ZXiyi)/n, ao
= Zyi/n.

AKP 7. TloctpouTh Bce BO3MOKHBIE BapHUaHThl MATPHIIbl JPOOHOTO AKCHEPHMEHTa
tumna 237, 252, Onpenenuts ko3¢ GUIMEHTH ypaBHEHHS TI0 H3BECTHOMY IrOpUTMY: ai = (ZXiYi)/n,
ao = XZyi/n.

AKP 8. Pacuutath KO3(Q(UIHEHT KOHKOpAauuu (KOA(pGUIUEHT corjiacus) IMpu
AKCIEPTHOM OIIEHKE BIMSHHUS (aKkTOpoB Ha (YHKIMIO OTKJIMKA (TMapamMeTp ONTHUMH3ALMH) IO
cnemyromeit 3apucumocti: W = 12S/[m?(n-n)], rme S — cymMMa KBagpaToB OTKIOHEHHH OT
CpEIHEro 3Ha4eHMsI OLIEHKHU IKCIEPTOB, M — YUCIIO SKCIEPTOB, N — YUCIIO PAKTOPOB.

AKP 9. Halitu »skcTpemanpHOE 3HadeHHE IapaMeTpa ONTUMHU3AalUMKU B 00JacTu
onpezeneHuss QyHKIUU IBYX U MHOTO(AKTOPHBIX YpaBHEHUH (METOJ] KPYTOTO BOCXOXICHUS
bokca-Yuicona) ¢ mnpuMeHEHHEM HWTTEpallMOHHOTO TMOIIaroBOro MeEToJa B HallpaBJICHUU
IpaJueHTA.

Memoouueckue pexomeHOayuu On NOO20MOBKU K CEMUHAPY -  NPAKMUYECKUM
3AHAMUAM

CemuHap - BUJ TPYNIOBBIX 3aHATHH 1O KaKOW-IMOO HaydyHOW, ydeOHOW W Apyrou
npoOJieMaTUKe, aKTUBHOE OOCYXKJEHHWE YYaCTHUKAMHU 3apaHee IMOJTOTOBJICHHBIX COOOIIECHUMH,
nokianoB U T.M. C TeMaTHUKOW CeMUHApOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM MOJrO-
TOBKHM K CEMHHApy CIIEIYIOIIUNA: BHIOpAaB TeMy, CTYJEHT COCTaBJSET CBOM IUIaH-TpauK MOJI-
TOTOBKHM K ceMuHapy. s mpuoOpeTeHus: MHUPOKOro BHJEHUS MPOOJIEMbI CTYIEHT CTapaeTcs
OCMBICIIUTD €€ B 00I1IeM 00beMe; TO3HAKOMHUTHCS C TEMOM 110 6a30BOMY yu4eOHOMY ITOCOOHUIO MITH
JIpyroil OCHOBHOM PEKOMEHAYeMOMW JMTEpaType; BBISBUTh OCHOBHBIE HJEU, PACKPBIBAIOIIKE
JaHHYIO TMPOOJEMy; CBEpUTh HX OINPEACNICHUs CO CIPABOYHHKAMH, SHIMKIONEAUEH; IMOA-
TOTOBUTH TUIAH-KOHCHEKT PACKPBITHS JAHHON MPOOJIEMBbl; BBISIBUTH HESICHBIE BOIPOCHI M MOJ0-
OpaTh IOMOJHUTEIBHYIO JUTEPATypy IS MX OCBEUICHHS; COCTABUTH TE3UCHI BBICTYIUICHHS Ha
OTJICNBbHBIX JIMCTAX YIS MOCIEAYIOUIEr0 BHECEHHS JOTOTHEHUM U MOArOTOBUTH JOKIA] WIH pe-
depar s cooOIIEeHUs Ha CEeMUHApe; MPOoaHaIM3UPOBaTh COOPAHHBIM MaTepuan s AOMOJHU-
TeabHOU MHGpOPMAIUHU [0 TEMaM CEMHUHAapa; TOTOBSCH K BHICTYIUICHHUIO Ha CEMHUHape, M0 BO3-
MO>KHOCTH MPOKOHCYJIBTUPOBATHCS C MPEMNoiaBaTesieM; OTHOCUTHCS K COOpaHHOMY MaTepuaiy,
KaK K UICTOYHHKY OyTyIUX UCCIIEI0BaHUH.

CeMuHapCcKue 3aHATHS PACIIUPSIOT U 3aKPEIUAIOT 3HAHUS, 3aJ0KCHHBIE B TEOPUU
npenMera. Ha HUX BBIHOCSTCS BOMPOCHI, OCOOCHHO HEOOXOAWMBIE JUIsl MPAKTUKH, WU Mpo0-
JIEMHBIE BOIIPOCHI, KOTOPBIE BO3MOYKHO PENIUTh TOJILKO B Tporecce coTpyanuuyectBa. Cpenu
00s3aTeNnbHBIX TPeOOBaHMI K CEMHHAPY - MIPEIBAPUTENHLHOE O3HAKOMIIEHHE C TEMOI1, BOITpOcaMu
U JTUTEPATYpOU 110 JaHHOU TEME.

CoBpemeHHast TpaKTHKa MpeJyiaraeT MUPOKUN KPyT TUTIOB CeMUHAPCKUX 3ansaTuii. Cpenu
HUX 0c000€ MECTO 3aHMMAeT CEMHHAp-AMCKYCCHS, TJIe B JHAJIOTe XOPOIIO YCBAUBAETCS HOBas
nHpopMaIus, BUIHBI YOSKICHUS CTYIACHTA; 00CYKIAOTCS MPOTHBOPEUHs (IBHBIE U CKPBITHIE) U
HEJOCTaTKU; I oOCyKIeHHsI OepyTcsi KOHKPETHbIE aKTyallbHbIE BOMPOCHI, C KOTOPHIMHU CTY-
JICHTHI TIPEJBApUTEIHLHO O3HAKOMIIEHBL. Takke B CEeMHHAp BKIIIOYAIOTCS BOMPOCHI JIs WH-



TEJUIEKTYaJIbHOM Pa3sMHHKH (MHOTJA 3TO JWUCKYCCHOHHAs CTaThs, IO KOTOPOM CTaBATCS MPOO-
JIEMHBIE BOIIPOCHI); IUCKYCCHSI MOKET pa3BEpPThIBATHCSA 3a0YHO KaK KpyroBoi cemuHap. [lanee
MIOABOJATCS. UTOTU JUCKYCCUH, 3acilylIMBAlOTCA M 3alIMIIAIOTCSA NMPOeKTHblE 3anaHus. Ilocne
3TOTO MPOXOAMUT "MO3rOBOH IITYpM" MO HEpEIIEHHBIM MpoOjeMaM TUCKYCCHH, a TAKXKE BBISB-
JISIOTCS MPUKIIAQJHbIE ACIIEKThI, KOTOPhIE MOYKHO PEKOMEHJIOBATh JUIsl BKJIIOUEHHUS B KYpCOBBIE U
JMIJIOMHBIE paOOTHl MM B anmpoOaruio Ha npakTuke. Ha ceccum npenogaBarens o0o0maeT pe-
3y/bTaThl NPOJIECTAHHON CTYACHTOM PaOOTBHI.

CeMUHapbI-IUCKYCCUU TIPOBOJATCS C LEJIbI0 BBISIBICHUS MHEHMSI CTYJEHTOB IIO
aKTyaJIbHbIM BOIIPOCAM M3y4aeMOI'o IpeaMeTa.

CemuHap-uccieJoBaHUE MPEIoJIaraeT MpeaBapUTEIbHYI0 paboTy - HamucaHue pede-
paTa, JOKJIaJa 10 UTOraM ONBITHOIN paboThl. YUacTHe B HEM - 3TO, MPEXKJE BCEro, AUajior CTy-
JIeHTa C mpenojaBareneM. Pe3ynbTaTsl 00CyXJIal0TCS Ha CEMHUHApE C HATJISIIHBIM MOKa30M HC-
CIIEIOBATENIbCKOrO Marepuana (Cxembl, TaOmuipl, TpaduKH, IUATHOCTUYECKUE METOJUKH).
YactuyHo MaTepuan MoxeT 0bITh BKItoueH B BKP. [Ipu noaroroBke k ceMuHapy-Hcciae10BaHNIO
CTYIACHT M3y4daeT pe3yJbTaThl TEOPETHUECKUX HCCIEAOBaHMM, cocTaBisier Ombnuorpaduio no
TeMe, YUUTCs NMUcaTh 0030pbl IO TEXHUYECKOH 3a1aue-npoodiieMe.

[IpoOneMHbIN ceMHHAap TOTOBUTCSA IPENOAABATENEM J0CTATOYHO OCHOBATEIBHO: IMOJ-
OuparoTcsi nMpoOJIEeMHBIE M KOHTPOJIBHO-TIPOBEPOUHBIE BOIMpPOCHL. Takoil ceMuHap BO3MOXKEH
TOJIKO TOCIJIE MPOXOKAEHUS TeMbl. K HEMy CTYIEHTBI TOTOBATCS IO JINTEPATYPHBIM HUCTOYHH-
KaM: MOHOrpaduu, CIpaBOYHUKH, CIOBapH, XKypHainbl. K mpobiemMHOMY ceMuHapy npocmar-
pUBaeTcs JMTEepaTypa B paMKaxX pa3jMYHbIX HCCIENOBATENbCKMX IIKOJN  (Hampumep
"TpaauIinOHHBIC U HETPAIUITMOHHBIC TTOIX0/IbI K Mpobeme).

Hau6onpmryto 3¢ (ekTHBHOCT MPUHOCAT CEMHUHAPHI, MPOBOJUMBIE B (OpPME KOJIJIEK-
TUBHOM IMO3HABATEILHOM IEATEILHOCTH, UMEIOIIEH OTpe/Ie]ICHHbIE 0COOCHHOCTH, @ UMEHHO:

- pa3zesreHue CTYyJICHTOB Ha TPYIIbI 0 UX JKEJIaHHUIO (C 0043aTeNbHbIM y4acTHEM CTY-
JICHTa C YCTOMYMBBIM HHTEPECOM K JaHHOMY IIPEAMETY);

- IOCTaHOBKA OOLIMX IIeNIeH U 3a7ay JUlsl TPYIIIILI,

- paboTa B HOCJEIOBATEIBHOCTU - UHAUBUIYaJIbHAas, MapHas (Jale BCEro MepeKpecT-
HBIN OMpoc), paboTa B rpynIe, KOJUICKTUBHAS,

- 00s3aTeNbHOE MPEIBAPUTEIIBHOE OTPAHUYEHHE 110 BPEMEHH KaXK10T0 3Tara 3aHATUl;

- OKCIEPTHBIN aHAJIM3 C pacyeToM KO3 GHUIMEHTa KOHKOPJALHH;

- OLIeHKa pa0OoThI IPYIIIBI IPENOAaBATEIIEM;

- IPOBEJICHUE CAMOOLIEHKHU.

[pumepuoiil nepeuervb mem pedhepamos 8 suoe UHOUSUOYAIbHbIX Jomaunux 3aoay (M[3)

N3 Ne 1. Tlonsatus MaremMaTHYeCKOM CTAaTUCTUKH. BHIbI SKCIEPUMEHTOB.

KonTposnpHsle kapThl. [11aHbl 5KCIEPUMEHTOB

1. OcHOBHblE NOHATUS U3 TEOPUU BEPOATHOCTH U MATEMATUYECKOH CTaTUCTHKH
(reHepanbHasi COBOKYITHOCTb, BBIOOPKA CITydailHbIX BEIMUUH, XapaKTEPUCTUKU BEIOOPKH).

2. IlonsTre 0 BUAAxX MJIAHUPOBAHUS MATEMaTHYECKOro U (PU3UYECKOTO SKCIEPUMEHTOB,
MPUHLMIIAX TEOMETPUYECKOT0 U (prU3HUecKOro Noo0Hst 0OObEKTOB yIIPABICHHUS.

3. Texymuit KOHTPOJIb IPOAYKIIHH.

4. TlpuHIHMITBI BBIOOpPA KOHTPOJIMPYEMBIX MAapaMeTpoOB U MX YPOBHSA B CTaHAAPTaX Ha
METaJUTYprUUEeCKYI0 MPOAYKIHIO.

5. Craructuueckoe 000CHOBaHHE 0OBbeMa BBIOOPKHM MpPU KOHTPOJIE Y IOCTABIIUKA U
MOTpeOHuTeNs.

6. KoHTposbHBIE KapTHhI.

7. Obm1as cxeMa ynpaBJeHUs TEXHOJIOTHYECKUM 0OBEKTOM C aIallTUBHBIM OJIOKOM

8. TeopeTnueckuii MoaX0d, MaTeMaTHYECKOE CHUMYIMPOBAHUE YCIOBHUU HKCIIEPHUMEHTA,
¢bu3nUYecKuil HIKCIIEPUMEHT.

9. YcnoBust noo0us pusnueckoro o0beKTa U MaTepUaibHOM KOMUH.



10. Bri6op Haubosee 3(ppekTuBHOM CXeMbI SKCIIEPUMEHTA.

11. CocraBneHue mlaHa IPOBEAEHUS SKCIEPUMEHTOB Pa3HbIX YPOBHEW (ONBITHBIM,
na0OpaTOpHBIN,  MOJYHNPOMBIIUICHHBIH,  MPOMBIIUICHHBIH,  W3TOTOBJICHHE  OIBITHO-
IIPOMBIIIJIEHHOW NIApTUN).

N3 Ne 2. Koappunuent koakopaanun. [IpaBuia manupyeMoro 3KcrepuMeHTa

1. Buapl mapaMeTpoB ONTHMH3AIUK, OOOOIICHHBIA MMapaMeTp ONTHMH3AIUH, (QYHKIUS
KEJIaTeIbHOCTH.

2. Be16op THIIa MaTEMaTHYECKOW MOJTMHOMHUALHON WIIM HHOM MOJICIH.

3. [IpaBuia nocTpoeHus MIaHOB — IPOOHBIX PEILIHK.

4. Pucku npH MCIOJIB30BAHUH IJIAHOB C APOOHBIMH pEIUIMKAMH — BJIMSIHUE HA TOYHOCTb
MIPOrHO3UPOBaHUS QYHKIIMH OTKIIHKA.

5. Tunbl TIAHOB SKCIIEPUMEHTa — NBY- U Tpex (akropHbie mwiansl tuma N = m” (N —
HE00X0IMMO€E KOJIMYECTBO OIBITOB, M — KOJIMYECTBO YPOBHEH BapbHUpPOBAHUS CIy4alHbIX (hak-
TOPOB, N — KOJMYECTBO (haKTOPOB).

6. Koadpdunuent xonkopnmanuu (kodh@UIIMEHT corjacusi) TMpU SKCHEPTHOU OIEHKE
BIUsAHUSA (AKTOPOB HA QYHKIMIO OTKIUKA (TTapaMeTp ONTUMM3ALIH).

7. OCHOBHBIE CBOMCTBA MaTpPHUIIbl MaTEMATUYECKHU INIAHUPYEMOTO SKCIIEpUMEHTa (OpTOro-
HaJIbHOCTh, POTOTA0EIBHOCTh, CHMMETPUYHOCTH, HOPMUPOBKA IKCIIEPUMEHTATILHOW MATPHULIBI).

8. Metonuka pacdera KOdDPHUIIMEHTOB SMIHPUYECKOTO YpPAaBHEHHSI 110 JTaHHBIM
MIPOBEJIEHHOTO MJIaHUPYEMOT'0 SKCIIEPUMEHTA.

9. Cs3b 3ddekra pakropa ¢ KorpuMeHTaMH YpaBHEHHUS.

10. Kpurepnn onTMManbHOCTH IJIAHOB HKCIIEPUMEHTA.

11. BBemenwe B pelIeHUE MO TMOUCKY ONTHUMAJIBHOTO AKCTPEMAJIbHOIO 3HAYEHUS
napameTpa ONTHUMHU3allMM B 00jgacTH onpefeneHus (QYHKUUMU [BYX U MHOTO(AKTOPHBIX
ypaBHEHUH (METO KPYTOTO BOCXOXAeHUsT bokca-Ywuiicona u ap.).



[Tpunoxxenue 2

7 OHeHO‘leIe cpeacrea AJisi NIPpOBEACHUA HpOMe)l(yTO‘IHOﬁ arrecranmmu

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBEIeHHA
NPOMEKYTOYHOH aTTeCTALMM:

CrpykTypHBIil
JIEMEHT

[Inanupyembie pe3ybTaThl 00ydeHUS

OneHouHbIE CpesicTBA

OIIK-4 - CnocobeH TpOBOIUTH M3MEpeHUs: W HabmrogeHus B cdepe mpodeccHoHATbHON
ACATCIBbHOCTH, O6pa6aTI)IBaTI) " INPCACTABIATE OKCICPUMCHTAJIBHBIC JaHHBIC

OIlK-4.1

Br16upaeT v npuMeHsieT METOIbl U
CpencTBa U3MEPEHHUs IS OlIpeesie-
HHUsI CBOMCTB MaTEpPHUAIIOB U U3JIEIUHN U3
HUX

Teopernueckue Borpoch! (M3 Ne 1, 2)

1. CBenenus U3 TEOPUU BEPOSITHOCTU U
MaTeMaTH4eCKOW CTaTUCTUKU (TeHE-
paibHasi COBOKYITHOCTb, BRIOOPKA
CITyJailHBIX BEJIMYWH, XapaKTePUCTUKHI
BBIOOPKN).

2. Buapl mmaHupoBaHUs MaTeMaTHYeC-
KOTO ¥ (PU3UYECKOTO IKCTICPUMEHTOB,
MIPUHITUATIE TEOMETPUIECKOTO U (hU3H-
4UECKOTO 1MOI00Us 0OBEKTOB yIIpaBJe-
HUS.

3. [lopsimok mpoBEAEHUS TEKYILETO
KOHTPOJISI IPOTYKLIUH.

4. [TpuHIMTIIBL BEIOOPA KOHTPOJIUPYE-
MBIX [TAPaMETPOB U UX YPOBHS B CTaH-
TapTax Ha METaJUTypru4eCcKyo Mpo-
TYKIHO.

5. Cratuctuueckoe 000CHOBaHHE 00b-
eMa BbIOOPKH IPU KOHTPOJIE Y TOCTaB-
1K ¥ TIOTPEOUTEIS.

6. MeToapl MOCTPOEHUST KOHTPOJIBHBIX
KapT.

7. O011yI0 CXeMY YIpaBlIeHUsI TEXHO-
TOrH4ecKM 0OBEKTOM C aJIalTUBHBIM
OJIOKOM.

8. Teoperuueckuii Moaxo/1, MaTeMaTu-
YECKOE CUMYJIMPOBAHUE YCIOBUM dKC-
nepuMeHTa, GU3NYECKUI IKCIIepH-
MEHT.

0. VYcnoBus mnoaobus QGU3MUECKOTO




OIIK-4.2

[TpoBOIUT SKCTIEPUMEHTAIILHBIE UCCIIE-
JOBAHUS M UCTIOJIb3YET OCHOBHBIC
preMbl 00pabOTKHU U MPEACTABICHUS
MOJTY4€HHBIX JTAHHBIX

Permuthb 3a1a4y n3
npodeccuonanshoit oomactu: (AKP Ne
1-9)

1. IIpoBOIUTH KOPPEISUOHHBIN U
[PETPECCUOHHBIN aHATM3bI, PACCUNTHI-
BaTh KOA(PPHUIIMEHTHI PErPECCHOHHOTO
ypaBHeus: merogom MHK

2. HaxomuTh SKCTpeMabHOE 3HAYCHUE
mapamMeTpa ONTUMH3AIMA B 00JacTH
onpeseneHuss (QYHKIUHM C TIPUMEHe-
HUEM HTTEPAIIMOHHOTO IOIIAroBOTO
METO/1a B HAIIPABJICHUH T'PATUCHTA.

3. CTpouTh BapHaHTBI MaTPHUIIBI APOO-
HOTO JKcrepuMenTa Tuma 2571, 2572
OTIpeNeNaTh KOAPPUIUEHTH! ypaBHe-
HUS 10 U3BECTHOMY aJITOPUTMY: @i =
(Zxiyi)/n, ao = Zyi/n.

4. CTpoUTh MaTpHILy MOJHOTO (paKTop-
HOTO HKcrepuMenTa Tuma 2" —2% u 23;
OTpenenaTh KOdPPUIUEHTH! ypaBHe-
HIS 110 U3BECTHOMY aJITOPUTMY: @i =
(Zxiyi)/n, ao = Zyi/n.

5. IIpoBOIUTE KOPPEKTHPOBKY TOYHOC-
TU YpaBHEHUs pErpeccuu B TEUEHUU
BPEMEHU 110 MACCUBY Pa3HOCTEH
MeX-1y (paKTUUECKMMH JAHHBIMU
KOHT-POJILHON BBIOOPKHU 1
[PACYETHBIMM 3HA-YEHUSAMHU I10
[PErPECCUOHHOMY ypaBHE-HHIO (Yaxr. —
Vpace.). ECiin cpeaiHee oT-KiIoHeHue
MEHee CTaTUCTHUYECKOTO Ma-pameTpa -
CTaHJAPTHOTO OTKJIOHEHUS S, TO
YpaBHEHHME IPU3HAETCS aIeKBaT-HbIM.
B npoTHBHOM cily4ae IpOBOIUT-CS
KOPPEKTUPOBKA YPaBHEHMSI ITyTEM
M3MEHEHMsI 3HaYEeHUs €ro CBOOOHOTO
ueHa: do1 = Ao -/+ X(Ygaxr. — Ypaca)/N,
rae N — 00beM KOHTPOJBbHON BEIOOPKH,
3HAK -/+ MOKa3bIBET, YTO, €CIIU CPe-
Hee OTKJIOHEHUs Ayj UMeeT 3Hak +/-,
TO KOPPEKTUPOBKA 3HAUEHUs do OynieT
COOTBETCTBEHHO -/+Ayi.

6. PaccuntbiBaTh KOAQPUIIUEHTHI per-
[PECCHOHHOTO ypaBHEHHMs (110 BBIOOpKE,
[pe/JI0’KEHHOH IpernojaBareneM) noc-
1e TPOBEJICHUs] KOPPESIIMOHHOTO
AHaJIN3a, OTCEUBAHUS HE3HAYMMBIX

hakTODOB M onneneneHns CBI3N 3ABU-




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTrecranuu, InorKa3atTe/ii H KpPUTEPUH
OICHUBaAHUA:

IMpome:xkyTounas arrecrauusi mno aucuuiuinHe «IlianupoBanue j3KcnepuMera»
MPOBOJMTCS B BHJE 3a4eTa. 3a4eT NMPOCTABISICTCS IMOCJIE OLEHKH 3HAHWH OOy4JaromIuXcs I10
pe3yJibTaTaM 3aIlUThI BBIMIOTHEHHBIX JIA0OPATOPHBIX PA0OT U KOHTPOJIBHBIX PA0OT, BKIFOYAFOIIHX
TEOPETUYECKUE BOMPOCHI M MPAKTHYECKUE 3aaHUsl, BBISBISIOMIUE CTEIIEHb CPOPMUPOBAHHOCTH
YMEHUH U BIJIAJICHUM.

IToka3aTenu U KpUTEPUH OLICHHBAHUSA 3a4eTa:

Jns mony4yeHus: OLeHKU

— «3a4YTeH0» — oOyyaromwuiicss JOJDKEH IOKa3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCIIPOM3BE/IEHUSI U OOBSCHEHHs] MHPOpMAIMM, HO U HUHTEIJICKTYalbHbIE HABBIKU pPELIECHUs
npoOieM M 3ajady, HaXOK/IE€HUS YHUKAJIbHBIX OTBETOB K IpoOJieMaM, OLIEHKU U BBIHECEHUS
KPUTHYECKUX CYXKJICHHN;

— «He 3a4TeH0» — 00yJaroluiics He MOXKET M0Ka3aTh 3HAHHsI Ha YPOBHE BOCIIPOU3BEICHUS
1 00BbsICHEHUS! UHPOPMAILIMK, HE MOXKET [M0Ka3aTh MHTEJUIEKTyalbHbIE HABBIKU PEIICHUS TPOCTHIX
3a/1a4.
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