





JIner aktyaauzanuu padodeil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4eOHOM roly Ha 3acefqanuu kKadenpsl JIMTEHHBIX TPOLIECCOB M MAaTEPHATIOBEICHUS

[Iporokom or 20 . Ne

3aB. kadenpoii H.A. ®eokTucros

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
yueOHOM rojy Ha 3acemanuu kKadeapsl JIMTEHHBIX IPOIECCOB M MAaTEPUATIOBEICHHSI

[Iporokomor 20 1. Ne

3aB. kadenpoit H.A. ®eOKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu Kageapsl JINTEHHBIX TPOIECCOB M MaTePUAIOBEICHUS

[Iporokom or 20 1. Ne

3aB. kadenpoit H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2027 - 2028
yueOHOM rojy Ha 3aceqanuu Kadeapsl JIMTEHHBIX MPOIECCOB M MaTEPHUATIOBEICHUS

[IpoTokomor 20 . Ne

3aB. kadenpoit H.A. ®eokTHCTOB




1 ey ocBOEHUS AUCHUILTUHBI (MOYJ151)

Lenbto ocBoeHHst MOAyAs IUCHMIUIMHBI «llaHMpoBaHME >KCIIEPHMEHTa» SBIISAETCS
MOJAroTOBKa OakanaBpoB 1o HanpasieHuo 22.03.02 «Mertamnyprus» u npo(uiIro moAroTOBKU «
Texnonoruu u nudpoBoe ynpapieHHUE MPOLIECCAMU TPOU3BOACTBA YEPHBIX METAJIIOB U CIJIABOBY
- 04HOM (opMbI 00yUEHUS K TIPO(HECCUOHATILHOM ACSITETLHOCTH B COOTBETCTBUU C TPEOOBAHUSAMU
®enepanbHOro ['ocymapcTBeHHOro 00pa30BaTENLHOTO CTaHAAPTA.

3amaueil M3y4YeHUs AUCHUIUIMHBI SIBJISIETCS TOATOTOBKA CTYAEHTOB K TBOPYECKOMY
MIPUMEHEHHIO TOJYYeHHBIX 3HAHUH MTPH CO3/IaHIH HOBBIX U COBEPIICHCTBOBAHHIO AEHCTBYIOLINX
TEXHOJIOTUYECKUX IPOIIECCOB, POPMHUPOBAHUIO Y CTYIEHTOB CHUCTEMBI 3HAHUH 110 UTAHUPOBAHUIO
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 CITyJaiHbIX BEJIMUNH;

- chopMHUpPOBATh y CTyIEHTAa NPEACTABICHHUS O KOPPEISAIHOHHOM H PErpecCHOHHOM
aHaJN3aX, METOAMKE OTICHKH M OTCEMBAHUH Pa3IMUHBIX (DaKTOPOB BEIOOPOK CITyYaliHBIX BEIINYHH;

- HAY4YATh OOYYaloUMXCsl METOJaM IUIAHUPOBAHHOTO OKCIEpUMEHTa M TIOMCKa
ONITUMAJILHBIX 3HAUYEHUH (DYHKIIMU OTKIJIMKA B ONIPEICTICHHOMN 001aCTH CYIIECTBOBAHHS (PaKTOPOB
TEXHOJIOTHYECKOTO MPoIiecca;

- TIPUMEHSTh METOJIbI TUIAHMPOBAHHOTO JKCIIEPUMEHTA JUTsl OOJIETYEHHs] PacueToB TpH
MIPUMEHEHUH APOOHOT0 (haKTOPHOTO SKCIIEPUMEHTA.

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

Juctunnuua [lnanupoBaHue SKCIIEpUMEHTA BXOJIUT B 00S3aTENbyI0 4YacTh Y4EOHOTO
rIaHa 00pa3oBaTEIHLHOM MTPOTPAMMBI.

Jns  w3ydeHus  AWCHUIUIMHBI ~ HEOOXOAWMBI  3HAaHWS  (YMEHUS,  BJIQJICHHUS),
chopMUpOBaHHBIC B pE3yNIbTaTe U3yUEHUS AUCITUTUTNH/ TPAKTHK:

MeTtopI iCClIeTOBaHMS MaTEPUAJIOB U MPOIECCOB

AnHanu3 4ncioBoi HHGOpMAIN

KomnbsroTepHbie METOAbI MPOSKTHPOBAHUS METAJLTYPTHUECKUX IIEXOB

OCHOBBI AITOPUTMHU3AIUH U CO3AaHKE TU(PPOBBIX MOAEIEH

KomnbrorepHbie METOAbI MPOSKTHPOBAHUS DJIEMEHTOB METAJUTYPTHUYECKUX ITeUe

MartemMaTHUeCKHH aHaINn3

MaremaTuka

duzuka

HNudopmaruka u nHGOPMAITMOHHBIE TEXHOJIOTHH

3HaHus (yMEHUS, BIAJACHUS), IOJyYEHHbIC MIPU U3YYCHUH JAHHOM IUCHUIUIMHBI OyAyT
HEOOXOIUMBI JJIsl U3YYSHHS] AUCIUILTUH/TIPAKTHK:

MoaenupoBaHue MpoLeccoB U 0ObEKTOB B METATLTyPTIHH

OcHOBBI 1ToMcKa U 00paboTKK HH(GOPMAITUHU B 00JIaCTH MPOU3BOICTBA YEPHBIX METALIIOB

Hay‘IHO-I/ICCJ'IeI[OBaTCJ'ILCKaSI pa60Ta
OcHOBEI LII/I(I)pOBI/ISaI_[I/II/I B IIPOU3BOJACTBC HpOKaTHOﬁ npoaAyKIunu
Iloarororka k Impoueaype 3allilMThHI U 3a1lUTa BBIHYCKHOﬁ KBaJII/I(i)I/IKaHI/IOHHOﬁ pa6OTBI

3 Kommnerenuun ody4arouierocsi, opMupyemMbie B pe3yJabTaTe 0CBOCHUS

AUCHHUILINHBI (MOLYJIS) U IJIAHUPYEMble Pe3y1bTaThl 00y4eHust

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



Koxa mnnukaropa

OIIK-4 CnocobeH mTpoBOIUTH H3MEpeHHs W HaOmoAeHus B cdepe mpodeccHoHaNbHOMI

JEATeIbHOCTH, 00pabaThIBATh U MPEJICTABIISATH SKCIIEPUMEHTAIbHBIC TAHHBIC
OIlIK-4.1

Nuaukatop 10CTHXKEHUS KOMIIETEH NN

BriOupaer u npuMeHseT METOIbl M CPENICTBA U3MEPEHUS ISl OTIPEICICHUS
CBOWCTB MaTEPUAJIOB U U3/1CIIUN U3 HUX

OIIK-4.2 [IpoBOAUT 3KCIIEpUMEHTANIBHBIE MCCIIEIOBAHMS U MCIOJB3YyEeT OCHOBHBIE

IIPHEMBI 00paOOTKH U IPEICTABICHHUS ITOJYICHHBIX JAaHHBIX




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

YHUCIIC:

— 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 3 =
o | vonraxtHas paGora E E ®opma Tekymero
Pazznen/ Tema S (B axaj. yacax) g = Brx KOHTPOILA Kon
g 5 S | camocToATeNBbHOM | ycrieBaeMoCTH U
JIACIUTUTAHBI 5 - . | xommerenpn
o & paboThI MPOMEKYTOTHON
© na6. | mpaxr. [ € .8
Jlex. : 1 2'¢ aTTecTaluu
3aH. 3aH. [ &
1.
1.1 Benenue. CeneHus u3
TEOPUH  BEPOSTHOCTH |
MaTeMaTUYECKON
CTaTUCTUKU (TeHepajbHas
COBOKYITHOCTb, ~ BBIOOpKa TpopaGoka
CIy4aiHbIX BEJTMYUH "
xay:KTe HCTHKH BEIGO KH)’ TeopeTrueckoro |Tekymuii KOHTpOIb
PaKTep PKH). (JIEKIIOHHOT 0) YCIIEBAEMOCTH.
ITonsitue 0 BHAAX OIIK-4.1,
3 3 5 MaTepuara. [IpoBenecuHue
IUTAHUPOBAHUS OIlK-4.2
MATEMATHICCKOrO " Nzyuenue pacueTHbIX padoT ¢
JIOTIONIHUTENBHOT O | mpuMeHenueM [1K.
(buznveckoro MaTeDHANA
JKCIIEPUMEHTOB, p ’
MIPUHLUIAX
T€OMETPUYECKOTO u
(buznveckoro o100Hst
00BEKTOB YIPaBIICHUSI.
1.2 Cratuctuyeckue
METOABI B  yIpaBlIeHUU| 6
Ka4eCTBOM MIPOIYKLHH.
Texymuit KOHTPOJb
nponykiuu.  [IpuHDUIEL
BEIOOpa  KOHTPOJIHUPYEMBIX
IapamMeTpoB U UX YPOBHS B MropaGorka
cTaHaapTax Ha pop Texymuit KOHTPOIBb
TEOPETUIECKOro
METaJLTYPTUYECKYIO yCIIEBaeMOCTH.
(JIEKIIMOHHOT 0)
MIPOAYKIIHIO. [IpoBenenue OIlK-4.1,
4 4 6 MaTepuarna.
CraTrcTryeckoe Msvuenne pacuetHbIx pabor ¢| OIIK-4.2
000CHOBaHHE obbema onong;TenLHoro npumenenueM I1K.
BBIOOPKH TIPH KOHTPOJIC Yy A MaTeDHANA - AKP Ne 5
MOCTaBII[AKA u P :
MOTPEOUTEIS.
KonTponbusie KapTHI.
OO6mas cxema yIrpaBlICHHS
TEXHOJIOTHYECKUM
00BEKTOM C aJaNTHBHBIM
6JI0KOM




1.3 XapakTepHuCTHKH BHIOB

IKCIIEPUMEHTOB
(Teoperndeckuil  moaXof,
MaTEeMaTHYeCKOe
CHMYJIMPOBAHUE  YCIOBUM
IKCIIEPUMEHTA
PHUMEHTA, ITpopaboTka
busryecKuii
METOIMICCKUX
9KCIIEPUMEHT), YCIOBUSI TIO- o
YKa3aHUH K .
J00ust (busmyecKoro Tekymuii KOHTPOITb
N MPAKTHICCKUM
00beKTa W MaTepUATbHON R YCIIEeBaeMOCTH.
konuu. Bribop Haubonee i [IpoBenenue OIlK-4.1,
o 6 COCTaBJICHHE
s¢dexTuBHOI CXEMBI pacuerHbIx pabor c| OIIK-4.2
KOHCIICKTa,
IKCIIEPUMEHTA. HOATOTOBKA npumeHenuem [1K.
Cocrasienue TJIaHa - AKP Ne 4
OTBETOB TI0
MPOBEICHHUS
KOHTPOJIbHBIM
9KCIIEPUMEHTOB  Pa3HBIX
N N BOIIPOCaM.
YpOBHEH (OTIBITHBIH,
J1a00paTOPHBIN, MOIYIPO-
MBIIIJICHHBIN,
MIPOMBIILICHHBIH,
M3TOTOBJICHUE OTIBITHO-
MIPOMBIILJICHHON TAPTHH).
1.4 BBeneHue B METOIUKY
TUTAHUPOBAHUSI
SKCIEPUMEHTA ob1ue
P ( IIpopaboTka N
TIOHSITHS, MIPUHIIATIB). Tekymuii KOHTPOJTb
TEOPETUIECKOr0
Buisr rnapameTpoB YCIIEeBaeMOCTH.
(JIEKIIIOHHOT 0)
OINTHMHU3AIINH, [IpoBenenue OIIK-4.1,
N 6 Mmarepuana.
00OOIIECHHBIH  MapamMerp Msvaenne pacuetHbIx pabor c| OIIK-4.2
ONTUMU3ANNH,  QYHKIHS zlonon::Tenbﬂoro npumeHenuem T1K.
JKENATEITbHOCTH. Bri6op - AKP Ne 6
- Mmarepuania.
THUIIA MaTeMaTHYeCKOH
TIOJIMHOMHUATBHON WIH
HMHOU MOJEINH.
1.5 Tlonselii u apoOHBIH
(aKTOPHBI JKCIIEPUMEHT.
[IpaBuna TIOCTPOEHUS
IJTAHOB — JJPOOHBIX PETUIUK.
Pucku mpu ucnons3oBaHun
IUIAHOB  C  APOOHBIMH IIpopaboTka .
Texymuit KOHTPOJIBb
perMKamMu — BIUSIHAE Ha TEOPETUIECKOro
TOYHOCTb (JIEKIIMOHHOT 0) YCTIeBACMOCTH.
[IpoBenecuue OIlIK-4.1,
IIPOrHO3UPOBAHUS 6,4 MaTepuaa.
pacuetHbix pabor ¢| OIIK-4.2
GbyHKUMM OTKIMKA. THIbI Mzydenue
npumenenuem [1K.
IUIAHOB 9KCIEPUMEHTa — JIOTIOJTHUTENBHOTO
- AKP Ne 6, 7
IBY- U Tpex (aKTOpHbIC Mmarepuania.

mranel tma N = mn (N —
HEOOXOIUMOE KOJINYECTBO
OIBITOB, M — KOJUYECTBO
ypOBHEI BapbUPOBAHUS
ciyyaiiHbIX (aKTOpoB, N —




1.6 Kos¢dpunment
KOHKOpIAIAH

(ko3 dumment  cormacws)
IIPH  DKCIEPTHOH OLICHKE

BIMsHUA ~ (PAKTOPOB  Ha
KIIUIO OTKJIKA IMpopaboTka N
yHxL pop Tekymmii KOHTPOITb
(mapamerp ONTUMM3ALMHN). TEOPETUYECKOrO
o YCIIEBAEMOCTHU.
OcHOBHbIE CBOMCTBa (JIEKIIIOHHOT 0)
[IpoBenenue OIlK-4.1,
MaTpHIBl MAaTEeMATHYECKH 4 4 6 Mmarepuana.
pacueTHbIX pabor ¢| OIIK-4.2
IJIAaHUPYEMOT O Nzyuenne
9KCIIEPUMEHTA JlononHTebHOrO | DTN CHEHHIEN K.
- AKP Ne 8.
(OpTOrOHATBHOCTH, Mmarepuana.
POTOTa0ENBHOCTD,
CHMMETPHYHOCTD,
HOPMHUPOBKa
3KCIIEPUMEHTATbHOI
MaTpUIIBI).
1.7 Meroguka pacuera
k03¢ GULUEHTOB
SMITUPUYECKOTO YPaBHEHHUS ITpopaboTka N
P yp bop Texymuit KOHTpOIb
MO JaHHBIM IPOBEICHHOTO TEOPETUIECKOr0
IUTAHUPYEMOTO (JIEKIIIOHHOT 0) YOIeBaeMoCTH.
Py’ [IpoBenenue OIIK-4.1,
JKCIIEPUMEHTA. CBs3b 4 4 6 Mmarepuania.
pacueTHbIX pabor ¢| OIIK-4.2
addexra (akropa c Nzyuenue
npumenenueM I1K.
K02 HHUIHCHTAMU JIOTIOJTHUTEITLHOTO AKP Ne 9
YpaBHEHUSL. Kpurepun MaTepuana. -
ONTUMAIBLHOCTH  ITUIAHOB
IKCIIEPUMEHTA.
1.8 Bsenenue B pelieHue
MO TMOUCKY ONTHMAJILHOTO
ITpopaboTka .
9KCTPEMAJIBHOIO 3HAYECHUS Tekymuii KOHTPOJIb
TEOPETHYECKOro
napameTpa ONTHMU3ALUH B yCIIeBaeMOCTH.
(JIEKIIMOHHOT 0)
obnactu orpe/eNIeHUs [MpoBeneunue OIlK-4.1,
3 3 5 MaTepuaa.
GbyHKIUH JIBYX u pacuetHbix pabor ¢| OIIK-4.2
Nzydenue
MHOTO(aKTOPHBIX npumenenuem [1K.
o JIOTIOJIHUTENILHOT'O
ypaBHEHUI (METOMI KPYTOT'O - AKP Ne 9.
Mmarepuania.
BOCXOX/IEHUS Bokca-
VYwuiicona u ap.)
Wroro no pazaeny 30 30 46,4
HUroro 3a cemecTp 30 30 46,4 3a4éT
Uroro o aucuuiuinye 30 30 46,4 3a4er




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nponecce npenonaBanus qucuuIuineel «l InanupoBaHue S3KCrIEpUMEHTa» IPUMEHSIOTCS
TpaAULIMOHHAS U MOYJIBHO-KOMIIETEHTHOCTHAs! TEXHOJIOTHH.

Jlekuuu MpoXoAaT Kak B TPAAULIMOHHOM dopme, Tak U B (popMe JeKIHii-KOHCYIbTAlNH,
IZic TEOPETUYECKUI MaTepuas 3apaHee BbIIACTCS CTYACHTAM JUIsl CAaMOCTOSATEIIBHOTO U3YYEHUs,
JUIS MOATOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00Opa3oM, JIEKLIMs MPOXOAUT IO THILYy BOIPOCHI-
OTBETHI-AUCKYCCHs. JIEKIIMM YUTAIOTCA C UCIOJIb30BAHUEM MYJIbTUMEIUIHOTO 000pyn0BaHuS,
IIPE3EHTALMOHHBIX MaTEPUAIOB.

JIeKIMOHHBIA MaTepuall 3aKpeIuIsieTCs B XOJ€ INPAaKTUYECKHX 3aHIATHH, Ha KOTOPBIX
BBINIOJIHAOTCS TPYNIIOBBIE WIM WHJIMBUAyAJIbHBIE 3aJaHMs 10 IIpoieHHOW Teme. Ilpu
IIPOBEJICHUH MPAKTUUYECKUX 3aHSATHI UCIOJIB3YETCS] METOJI KOHTEKCTHOIO OOy4EeHHsI, KOTOPHIH
II03BOJIAET YCBOUTH MaTepHal IIyTeM BBISBIICHHS CBA3EH MEXIY KOHKPETHBIM 3HAHUEM M €r0
IIPUMEHEHHEM.

[Ipy BBINIOJIHEHMM NMPAKTHUYECKUX 3aHATUN HCHOJB3YETCS TEXHOJOTHS KOJUIEKTMBHOTO
B3aUMOJICHCTBUS. 3aHATHS NMPOBOJATCS B BHUJIE OOCYXJIEHUS MOJYYEHHOTO 3aJaHUs, MPU ITOM
CTYHACHTBHl pabOTalOT COBMECTHO C TMOCIEIYIOIIUM TPYNIOBBIM aHAIU30M MOJyYEHHBIX
pe3ynbTaToOB.

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
popaboTKe TEM B Mpollecce HaMMCcaHus pedepaToB, BHIMOIHEHNUS HHINBUIYAIbHbBIX 3a/1aHUH, B
MpoLiecce MOATOTOBKH K KOHTPOJIbHBIM pab0TaM M UTOTOBOM aTTECTAII|H.

6 YueOHO-MeToquYecKOe 00ecnedeHue CaMOCTOATEIbHOIH PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPeACTBA 1/ MPOBeAeHU NPOMEKYTOUYHOMH aTTeCTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIMOHHOE 00ecnieyeHHe AU CIUIIMHBI (MOYJIs1)

a) OcHoBHAas1 IMTEpPaTypAa:

1. Menbunuenko, A.C. AHaau3 TaHHBIX B MaTepHaIoBeAeHUH | yueOHoe mocooue / A.C.
Mensanuenko. — Mocksa : MUCHUC, [6.1.]. — Yacts 1 —2013. — 72 c.— ISBN 978-5-87623-
666-1. — Tekcr: snekrpounsiii // Jlane . snekrpoHHO-OMONMHMOTEYHast cucrema. — URL:
https://e.lanbook.com/book/117168 (mara obpamenus: 12.01.2023) — Pexum moctyma: st
aBTOPU3. MOJIH30BATEICH.

2. Aunpees, C. M. MoaenupoBaHue 00bEKTOB M CHCTEM yIIPaBJICHUs ;| yueOHOe mocoowue /
C. M. Augapees ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snektpow. onr. quck (CD-ROM). -
3ary. ¢ Tutyn. 9kpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true (mara oOpamenus: 12.01.2023). -
Maxkpoo06bekT. - Tekcr : anexTponHslil. - ISBN 978-5-9967-1028-7. - CBenenust 10CTyHbBI TAaKKe
Ha CD-ROM.

0) lonostHUTEIBHAS TUTEPaTypa:

1. Annep, FO.I1. Meromonorust U npakTUKa IJIAHUPOBaHUS dKcrepuMmeHTa B Poccun :
moHorpadwust / FO.I1. Axnep, FO.B. I'panosckuii. — Mocksa : MUCUC, 2016. — 182 ¢. —


https://e.lanbook.com/book/117168
https://magtu.informsystema.ru/uploader/fileUpload?name=3337

ISBN 978-5-87623-990-7. — Texkct : anekrpoHHblid // JlaHb : 31€KTpOHHO-OMOIHMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/93686 (mata oopamienus: 12.01.2023). — Pexum
JOCTYIIA: JUIsl aBTOPH3. TI0JIb30BATEIICH.

2. Menbuuuenko, A.C. MartemaTHyeckasi CTaTHCTHKA W aHAIMW3 JaHHBIX . y4eOHOe
nocobue / A.C. Menpanuenko. — Mocksa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-906953-62-
9. — Tekcr : snekrponubiii // Jlanp : snexkTpoHHO-OMOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/108035 (mata ob6pamienus: 12.01.2023). — Pexxum goctyma: ajis
aBTOPU3. I10JIb30BATEIIECH.

3. Crenanos, I1.E. [lnanupoBanue 3KCriepuMeHnTa : yaeOHo-MeTouueckoe mocooue / T1LE.
CrenanoB. — Mocksa : MUCHUC, 2017. — 22 c. — Tekcr : a1eKTpoHHbIi // JIaHb : 31eKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/108113 (nara oOpaiieHwus:
12.01.2023). — Pexum pocTyma: yisi aBTOPU3. T0JIb30BATEIICH.

B) Meroauyeckue yKasaHus:

1. Cratuctuueckue MeToAbl 00paOOTKU U aHAJIM3a YUCIOBOW MH(POPMALIMH, KOHTPOJIS U
ynpBbUIeHHs kKayecTBoM npokata/M.U. Pymsuues, C.A. Jlesangosckuii, H.A. Pyuunckas, K.E.
Uepkacos, A.B. JlorunoB. — YuebHoe nocodue. — Marauroropck: M3a-Bo MarHutoropck. roc.
TexH. yH-Ta M. [ .J1. HocoBa, 2014. 257 c.

2. MonoukoBa O.C. BapuwanTsl 3aJaHuil 10 aHAIW3y YHUCIOBOW HH(pOpPMAIHUH s
OakanaBpoB. — MeTroanueckue ykazanus. - Marauuroropck: M31-Bo MarHutoropcek. roc. TexH. yH-
tauM. I'.11. Hocosa, 2017. 15 c.

r) [Iporpammuoe o0ecieuenne u UHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenoanue [10 Ne norosopa CpoK eHCTBYS TULEH3UN
MS Office 2007 |y 135 o1 17.09.2007 Seccpouno
Professional
STATISTICAB.6 K-139-08 ot 22.12.2008 0ecCpovHO
Adobe Reader CBOOOTHO 0eccpoUHO
DJIEKTPOHHBIE
TLTAKaThbI TTo K-278-11 ot 15.07.2011 6eCCPOUHO
IHACIUIUINHE
"MartepuanoBegeHue"

IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchlika
HanuonanbHast uHGOPMAIHOHHO-aHATUTHYIECKAST
cuctema — Poccuiickuii  mHzmeke Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposauus (PMHII)
ITouckoBas cucrema Axamemuss Google (Google URL: https://scholar.qoogle.ru/
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MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE JUCIUTUINHBI BKIIOUACT:

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE JUCIUTUINHBI BKIIOUACT:

1. YuebHas aynuTopus 1J1sl IPOBECHUS 3aHITHH JEKIIMOHHOTO THUIIA OCHAIIICHA!

- TEXHWYECKHMHU CPEICTBAMU OOYUYCHHS, CIYKAUIUMH JUIS TPEICTAaBICHUS Yyu4eOHOMH
uHbopManuy OOJNBIIONH ayAUTOPUHU: MYJIbTHMEIUHHBIMH CPEICTBA XPAaHCHHS, MEpeAaydl H
npeacTaBIeHus yaeOHOU HH(OpMAITHH;

- CHeMaIM3UPOBAHHON MEOEIbIO.

2. YueOHas ayuTOPHUs IS IIPOBEICHUS IPAKTUIECKUAX 3aHATHI OCHAIIICHA!

- TEXHWYECKHMHU CPEJCTBaMU OOYUYCHHS, CIY)KAIIUMH JUIS TPEICTAaBICHUS YydeOHOMH
uHbopManuy OONBIIONH ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEJICTBA XpaHEHHs, Mepeladydl H
npeicTaBIeHus yueOHOU HHpOpMaIIY;

- CHeMaIM3UPOBAHHON MeOEbIO.

3. YueOHast ayauTopus IJIsi TPYNIOBBIX M WHIMBHUIYaTbHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTeCTalluy OCHAIICHA!

- KOMITBIOTEPHO# TexHHUKOH ¢ makeroM MS Office, ¢ moakmodeHuem k cetu «HTEpHET»
Y C IOCTYITOM B AJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENBHYIO CPEY YHUBEPCHTETA,

- CHeIMaIM3UPOBAHHON MeOebIO.

4. TTomerieHue yIs1 CAaMOCTOSITEILHOM PaOOTHI OCHAIIIECHO:

- KOMITBIOTEPHO# TexHHUKOH ¢ maketoM MS Office, ¢ moakmodeHuem k cetu «HTEpHET»
Y C IOCTYIIOM B AJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHTETA,

- CHeMaIM3UPOBAHHON MeOebIO.

5. Ilomemenne nansa XpaHeHHsT W TPOPUIAKTHYECKOTO OOCITYy)KHBaHUS Yy4eOHOTO
000pyI0BaHUSI OCHAIIICHO:

- CTICIIMATTU3UPOBAHHON MEOEIBIO: CTEUTaKaMH I XpaHEeHUs y4eOHOTO 000pyA0BaHUS;

-MHCTPYMEHTaMH JJIs pEMOHTA y4eOHOTO 000py/I0BaHMS;

- mkadamu Ui XpaHeHHsI y4eOHO-METOINYEeCKOM TOKYMEHTAllUK U MaTepraoB.
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6 YueOHO-MeTOAUUECKOE

o0yuyamuxcst

odecmeueHue

CaMOCTOATEJILHOH

I[MTPUJIOXXEHUE 1

padoTbI

Ouenounvie cpedcmed Ol _NPO8eOeHUs. MeKyule20 KOHMpOoJs 6 eude  ayoumopHou

xoHmpoavHou pabomul (AKP)

% C

Ilepeuenv mem 0114 NOO20MOBKU K CEMUHAPCKUM 3AHAMUAM.
Hcxonnble naHHbIE AJI IMPOBEJIEHUS NPAKTUUECKUX 3aHATUN NpelacTaBieHbl B 16
BapUaHTaxX CllydalHbIX BEIOOPOK (00bEM BBIOOPKU — N = 59), 0JIMH U3 KOTOPHIX IPUBEAECHA HIXKE.

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
2,11
2,87

%
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
19,11
18,35

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

4,9
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
5,28
5,52

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
2,52
1,65

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
1,37
1,26

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
60,23
60,02

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
6,79
11,69

¢
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
9,08
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 59555 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 1,46 62,62 10,68 13,85

AKP 1. IIpaktrueckas nepBuyHas 00paboTKa BEIOOPKU CIy4ailHOW BEITUYHHBI

Bbruncnute € mpuMeHeHHeM —mnporpammuoro mpoaykra Exel  craructuyeckue
XapaKTepUCTUKH (MHHAMAJIbHBIC, MaKCHMAJbHbBIC, pa3Max 3HAYCHUH, CpeIHHWE 3HAuYCHWUS,
CPEIHEKBaPaTHUECKOE OTKJIOHCHUE-CTaHAaPTHOE OTKIIOHEHWE, KOX(PQHUIMEHT BapHaIuH,
MeJIMaHa, MOJia) pacueTHOM BBIOOPKH. TO €CTh BBIYMCIUTD MO0 HE3aBUCUMBIM (X) M 3aBUCUMBIM
(Yi) cny4aifHbIM BEJTMUHUHAM CIIEAYIOIINE XapaKTePUCTHKH:

- MUHAMAJIbHbBIC 3HAYCHUSI CITydalHbIX BeuduH - (Xi, Yi)min;

- MaKCHMAaJIbHBIC 3HAYCHUS CaydailHbIX BeauuuH - (Xi, Yi)max;

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

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

- CpeIHEeKBaIpaTHYeCKOe OTKIOHECHHE=CTaHJApTHOE OTKIOHeHHe Sxi = [X (Xi —
Xep)?I]°®; Syi = [Z (Yi— Yep)?In]*%;

- ko3 durment Bapuarmu, % — Vi =  (SxilXepi) 100 % 1 Vyi = (SyilY ¢pi) 100%;

- MeauaHa BeIOOpkH (Med) — cpelMHHOC 3HAYCHUE CIyYalHOW BETMYMHBI MEXKIY
MUHHMAaJIbHBIM U MakcuManbHbIM ee 3HadeHusmu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)min]/2;
MeMaHa B OOJIBIIMCTBE CIy4aeB HE COBIANIACT CO CPEIHUM 3HAYCHUEM BBIOODKH;

- mMozaa BbIOOpkH (MOd) — Hambosiee 4acTO BCTPEYAIOIIEECs 3HAUCHHE CIIy4alHOM
BEJIMYUHBI (OTIPEACIISICTCS aHAIM30M CITyJaitHOW BBIOOPKHU HITH I10 TUCTOTPaMME).

[TocTpouTh THUCTOrpaMMBl CIy4alHBIX BeJdWYuH (rpaduyeckoe pacrpeieneHue
CIIydaifHOU BEIMYMHBI) U CPABHUTH UX C TEOPETUYECKIUMH PACIIPEICICHUSIMH.

Jlns xoHKpeTHOM ciywaitHoi BenmmuuHBl (Xi, Yi) ee pacmpeneneHue B BBIOOpKE
OTIpEJIeNEeTCS TOCTPOEHUEM THUCTOTPAMMBI. AJTOPUTM 3TOTO TMOCTPOCHMS 3aKIIIOUAETCS B
CIIeAYIOIEM:

- Ha OCH OpJAMHAT OTKJIaapiBacTCs 4actota (Ni) WiM 4actocth (Ni/N) — KOJHUYECTBO
3HAUEHUH CITy4alilHOW BENWYHHBI, TOMAJAIONINX B ONpEAeTICHHBI MHTEPBAI 3HAYCHUN; Ha OCH
ablucc OTKJIAIbIBAETCS] HECKOJIBKO WHTEPBAJIOB BHYTPH pa3Maxa CIydalHOW BEJIMYWHBI, YHCIIO
ATUX WHTEPBAIOB OMPEAETSAETCS CTATUCTUYECKH, B OOJBIIMHCTBE CIIy4aeB 3TO YHUCIIO COCTABISET
10 unTEpBaNOB;



- IPU 3TOM HPOBEPOUYHBIMU KPUTCPUSMH MPABUIBHOCTH MOCTPOCHUS TUCTOTPAMMBI
SIBJISICTSI BBITIOJTHECHUS YCIIOBUE Xni = N mim X(ni/n) = 1.

AKP 2. KoppenaunoHHbslii aHaJIU3 BIOOPKU

Pacuurath npu momorinu nporpammoro mnpojaykra Exel (naxxatp Ha kinaBuiry fx, BHIOpaTh B
MO3UIMH «CTATUCTHKA» (QYHKIHUIO «KOppeNl», yKa3aTb KOOPAWHATHI COOTBETCTBYIOIIUX IMap
CIIyJaHBIX BEJIMYMH, MOJYYHUTh 3HAYCHHS MApHBIX KO()(UIIMEHTOB KOPPEISIMH) MOTapHbIE
KOA(QQHUIUEHTH KOPPEISIIHA MEX Ty HE3aBUCMBIMH CITY9aifHBIMU BEIMYMHAMU — Ixixi+1 U MEXKITY
3aBucuMbIMU (Yi) U He3aBUCUMBIMU (Xi) MEPEMEHHBIMU -lyixi; ONPEACIUTh UX 3HAUYUMOCTH
IIyTEM CPaBHEHHS C TAOJMYHBIMH, KPUTUIECKUMHU 3HAYEHUSAMH KOA(PPHUIHEHTA KOPPEISALIUH.

Hwxe npencraiena Tabiuia ¢ KpUTHIECKUMU 3HaYCHIMHU K03 duiimenTa koppessiun B
3aBUCHMOCTH OT 00beMa BHIOOPKH (N) U YpOBHS 3HAYUMOCTH (01); o0 = 1 — P, r/1e P — BEpOsITHOCTh

COOBITHSL.
Kputnueckue 3HaueHus: KodQpPUIMEHTa KOPPEISIUU
Ob6bvem YpoBeHb 3HAUUMOCTH, O
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 3anoxensr popMylIsl 11 pacdeTa IonapHoro ko3QpQGuuuenta KOppensmun:
- Nixi+l = Z(Xi— Xiep) ( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX j+1

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

3HaunMocTh K03 duimenta

MapHOU

KOPpEISLHH

OTIpeeNsIeTCS

CpaBHCHHUEM

(paKTI/ILIeCKOFO 3HaA4YCHUA I(OE)(I)(I)I/II_II/IGHTEI Koppeisinuu € TaOJUYHOM 3HAQUYEHUEM: €CIIH



(baxTHuecKkoe 3HaYeHHE OOJIbIIE TAOIUYHOTO, TO CYHIECTBYET MEXKIYy HEU3BECTHBIMU 3HAUMMAs
CTaTUCTUYECKAs CBS3b, B IPOTUBHOM CIIy4ae TaKOBasi CBSI3b OTCYTCTBYET.

AKP 3. Ortceutsr He3HaunmMble (akTop aHaIM3UpyeMoil BbIOOpKH. Omnpenenutsb
CTaTUCTUYECKU 3HAYMMBbIE CBSI3M MEXIY 3aBUCHMBIMHU M HE3aBHCHUMBIMU IIEPEMEHHBIMM U BUJA
PErpECCUOHHOM 3aBUCUMOCTH, a TAK)KE MEXK/ly HE3aBUCUMBIMU IIEPEMEHHBIMH.

B nepByto ouepenp cTpouTcs KOPpEISLUOHHAS MAaTPULIA — CHMMETPUYHAsE OTHOCUTEJIBHO
JUaroHanyu (aHaJOTMYHO TaOIuIE CIHOPTUBHOIO COPEBHOBATEIBHOIO KOMAaHAHOTO WU
JIMYHOCTHOT'O YEMIIMOHATa) — 00pa3el] NPUBOAUTCS HUXKE.

X1 X> X3 Xs X5 Y1 Y, Y3 Y4

X1 1 I'x1,x2 I'x1,x3 Ix1,x4 I'x1,x5 ly1xi 'Yz x1 ly3xi ly4.x1
X2 1 I'xax3 I'x2,x4 I'x2,x5 ly1x2 ly2.x2 ly3x2 ly4.x2
X3 1 I'x3.x4 I'x3,x5 ryl,x3 ryZ,x3 ry3,x3 ry4,x3
X4 1 I'x4,x5 ly1 x4 ly2 x4 Y3 x4 lya x4
Xs 1 ly1.x5 ly2,x5 I'Yy3xs I'Yaxs
Yl 1 ryl,yZ ryl,y3 ryl Y4
Y? 1 ry2.y3 ly2,y4
Y3 1 Iy3y4
Y4 1

3areM 3HaueHUs K03(pPUIIMETOB MapHBIX KOPPENISILNUNA OTMEYAOTCS 3HAKOM (), €CIIH 3TOT
K03 (UIIMEHT KOPPENSILUN CTATUCTUYECKHU 3a4HUM, M 3HAKOM (-), €CITH KOAPPHUIIUEHT KOPPEISAIUU
He3HayuM. [ OTCeMBaHUs HE3aBUCUMBIX MepeMeHHbIX (X-0B) MpoBOAUTCS (OJIMH U3 METOJIOB)
cenyromas mporeaypa: u3 o0Iel KOPPeIsIIuOHON MaTPHIIBl BBIIEISIETCS yJ9acTOK ¢ X U B
siYeKax MPOCTABJISIETCS COOTBETCTBEHHO (+) miu (-).

X1 X2 X3 Xa Xs Kom-Bo

3HAYUMBIX
KOppeJsnii

X1 + - + - 2-1-0

X2 | + 1 - - + 2

Xz | - - 1 + - 1-0

Xq | + - + 1 + 3

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

Takum oOpa3om, mocie ABYX UTTepanuii octamuck 3 X-a - X1, X3, u Xs.

Jlst BBIOOpA 3HAYMMBIX 3aBUCUMOCTEH (110 KOA(PPHUIIMESHTY KOPPEIAINN) MKy Y-MH U
X-MH, 4TOOBI TOCTPOUTH PETPECCHOHHBIC YPABHEHUS CBSI3H, HEOOXO0MMO IPOAHATM3UPOBATH CIIIE
OJIHY YacCTh KOPPEJSIIIMOHHON MATPHUIIBI:

Y1 Y Y3 Ya 3HaUYMMBIE
Koppensauu Xi
c Yi
X1 fyixa/t | Pyosal- | fyaxalt | ryaxal- X1¢cYiuY3
X2 Ixixel- | Faxel- | Faxel- | Fxaxel- X2 — HeT
KOPpeJISLHii ¢
Yi
X3 Fxaxal- | Maxal- | Baxal- | Ixaxsl+ X3cYa
X4 Ixaxalt | Faxalt | Baxalt | axal- | Xac Y1, Y2, Y3
Xs xaxs/- | Faxsl- | Faxsl- | Ixixs/t Xsc Yq
3nau. xoppen. Yi | Yic Yac Ysc Yasc
c Xi X1, Xa Xa X1, Xa | Xz, Xs

Ha 0cHOBaHMM 3HAYUMBIX KO3()PUIHEHTOB Koppensauun Mexay Yiu Xi OIpeneseTcs, 9To
HE0OXO0JMMO TIOJTy4YUTh PETPECCHOHHBIE YPABHEHUS CIIEAYIOMIUX BHIOB M C Y4ETOM OTCEHBAHUS
X-0B:

Yi= ao+ arXi+ asXs;

Y2=ao + asXs;



Y3 =ao+ arXs + asXs;
Y4 =aog+ azXs+ asXs;

AKP 4. IIpu nomomu npuMeHeHHs perpecCCHOHHOTO aHAIN3a PacCUnuTaTh KOAPPUIIUEHTHI
PErPECCUOHHOTO YpaBHEHMUSI.

B AKP 3 omnpeneneHbl BUAbl PErPECCHOHBIX 3aBUCUMOCTEH, KOTOpbIE HEOOXOAMMO
MOJIYYUTh Ui OLICHMBAHMS, MPOrHO3a U YIPaBJICHUS TEXHOJOTMYECKUMU mporeccamu. s
pacuera KO3(hQUIMEHTOB YpaBHEHUH &o, & NPUMEHSETCS PACYETHBIM METOJ HAMMEHBIINX
kBagpatoB (MHK) ¢ wucnonp3oBanmeM WMCXOMHOW BBIOOpKH ciydailHbIX BenmmunH. MHK
MIPENIONAaraeT IMOUCK AKCTPEMaJIbHOrO0 (MHUHUMAJIBHOIO) 3HA4YEHUsS (PYHKIUOHAIA CYMMBI
Pa3HOCTH B KBaJpaTe MEXy (PaKTUYECKUMU U PACUETHBIMU 3a4CHUSAMU (DYHKIIMHM OTKJIMKA:

F = 2(Ygaxr. — Ypace)? — min (0). B ypaBHEHHE MOACTABIAIOTCS TOCTPOYHO (AKTHIECKUE
3HAYECHUS Ygpaxr. ¥ Ypacu. B BUAC ypaBHEHHsI, omyueHHoro B AKP 3. Jlns pemenus yka3aHHOTO
(G yHKIMOHAIa HEO0XOAUMO MOIYYUTh CUCTEMY YPAaBHEHUH B YAaCTHBIX MPOU3BOJHBIX U Kaxk10€
U3 YpaBHEHMH NpUpPaBHATH K HYM0. TakuMm oOpa3zom, mojydarcs 3Ha4eHHs] CBOOOJAHOTO wWieHa
ypaBHEHUS a0 U KO3(PPUIMEHTHI IPU HE3aBUCUMBIX MEPEMEHHBIX & = axi. I onepaTuBHOrO
pemiennss MHK nmpumensieTcs nporpammuoe odecriedenue Exel (fx — nuneiin). B momnporpamme
«JTMHEWH» YKa3bIBAIOTCA KOOPJIWHATHI Yi U Xi, 3aTreM Habuparorcs nozunnu «MCTUHA» u 3aTtem
Shift+Ctrl+Enter. B npenBapuTenbHO BBIJCICHHOE MOJIe MTPOTPAMMHO MOMEIIAKOTCS PE3YIbTaThI
pacuera — KOOQQHUIMEHTH Ao, & = axi (TepBast cTpoka), KodpumuenT nerepmunarmmu R? (3-1
cTpoka, 1-it cronberr), kputepuit @urrepa F (4-as ctpoka, 1-b1it cromberr).

AKP 5. TIpoBecTtr KOpPEKTUPOBKY TOYHOCTH YPAaBHEHHUSI PErPECCUM B TEUEHUH BPEMEHH.

Cornacao TtpeboBanusMm OCT 14-34-90 «CraTHCTHYECKHH TPUEMOYHBI KOHTPOIH
KayecTBa METAJUIONPOIYKIIMU MO KOPPEISLIHUOHHON CBSI3M MEXAY MHapaMeTpaMu» BO3MOXKHO
UCIOJb30BAHUE  PErPECCHOHHBIX  3aBUCHMMOCTEH  IapaMeTpoB  KadyecTBa  (BpeMEHHOe
COIIPOTHUBJIEHUS PA3PbIBY, OTHOCUTEJIBHOE CYXKEHHUE U T.I.) OT (aKTOPOB (XMMUYECKUH COCTaB
CTalM, TEXHOJOTMYECKUe IapaMeTpbl Ipoliecca) A IMPOTrHO3MPOBAaHUS CBOMCTB  0e3
OCYILIECTBJICHUS Pa3pylIAOMUX HCObITaHUH. [ MpOBEpKM TOYHOCTH MOJEIH IPU ITOM
HaOUpaeTcsi KOHTPOJIBHBIH MAcCUB JIaHHBIX, COCTOSIIIUX M3 pe3yJbTaTOB pa3pyLLAOIINX
WCTIBITAHUN OJTHOW JIECSATOM TUTABOK/TIapTHil Tako# mpoaykiuu. [Ipu Habope He MeHee S0 mIaBok
WIA OAMH DPa3 B KBapTajl IPOBOJUTCS IMPOBEpPKa TOYHOCTH IPHUMEHSIEMON MaTeMaTHYeCKOH
perpeccun. Meroiuka NMpoBEpKH 3akirodaeTcs B cienyrouieM. HaGupaercs maccuB pasHocTei
MEXJy (AKTUYECKMMM JaHHBIMH KOHTPOJIBHOM BBIOOPDKM M pAacueTHBIMM 3HAUYEHUSIMH II0
PErpecCuOHHOMY YPABHEHUIO (Yaxr. — Ypacu.), PACUMTHIBAETCS CPEHEE 3HAUCHUE ITUX OTKJIOHEHU
U CpPaBHMBAETCS CO CTATUCTHYECKUM KpHUTEPHEM (CTaHIApTHBIM OTKIOHEHMEM IapaMerpa
KadecTBa - Syi). Ecnu cpenHee OTKIIOHEHHE MEHEE CTaTUCTUYECKOIO IapameTpa, TO ypaBHEHHE
NPU3HAETCS  aJIeKBaTHBIM peaJbHbIM  YCIOBUSM. B NpoTMBHOM cilyyae NpPOBOJUTCA
KOPPEKTUPOBKA yPaBHEHHs MYTEM HM3MCHEHHs 3HA4YCHHs €ro CBOOOJHOro wieHa: do1 = ao -/+
2(Ypaxr. — Ypacs.)/N, T1Ie N — 00BEM KOHTPOJILHOM BHIOOPKH, 3HAK -/+ MOKA3bIBET, YTO, €CIIH CPEIHEE
OTKJIOHEHHsI Ayj IMEeT 3HaK 1/- , TO KOPPEKTUPOBKA 3HAYCHHS 3o OyJIeT COOTBETCTBEHHO -/+Ayj.

AKP 6. TTocTpouTh MaTpUILy T0JIHOTO (JaKTOPHOTO AKcHepuMenTa Tuna 2" —22 u 23,

B ocHOBaHuMM CTENEeHHOW 3aBUCHUMOCTH IPEJICTABIEHO KOJUYECTBO YpPOBHEM
BapbUpoBaHus (pakropoB. Mimeercs 1Ba BapuaHTa ypoBHEH: 2 - MUHUMAJIbHOE U MAaKCUMAJIbHOE
3Ha4eHUs U 3 — MUHUMAaJIbHOE, MAaKCUMAJIbHOE U CpejiHee 3HaueHus QakTopoB. B mokasarene
CTENEHHON 3aBUCHUMOCTH MPEACTaBIECHO KoJIM4yecTBO (hakropoB. Ilpu cocTaBieHHMM MaTpHIIbI
IUTAHUPOBAHUS JKCIEPUMEHTa HEOOXOJUMO YUYUTHIBATh YETHIPE CBOMCTBA CYIECTBOBAHUS
ypOBHEH  (DaKTOPOB: CHUMMETPHUYHOCTb, OPTOTOHAIBHOCTb, POTATA0EIBHOCTb, YCIOBHE
HOPMHUPOBKH.

Ornpenenuth K03QHUIMEHTH! YPaBHEHHUS [0 U3BECTHOMY alIroputMy: i = (Zxiyi)/n, ao
= Xyi/n.

AKP 7. IloctpouTh Bce BO3MOXHBIE BapHaHThl MATPHULBI JPOOHOTO SKCHEPUMEHTA

tuna 2%?, 252, Onpenenuts ko>GPUIMEHTH ypaBHEHHS 110 H3BECTHOMY aIropuT™My: ai = (ZXiyi)/n,
ao = Xyi/n.



AKP 8. Pacumtars k03(pPHUIHMEHT KOHKOpAAauuH (KOd(h(UIMEHT coriacus) Npu
OKCTIIEPTHON OILIEHKE BIHMSHUA (DakTOpoB Ha (DYHKIHMIO OTKIHMKA (MapaMeTp ONTUMHU3AIMH) IO
cnenyromeit 3apucumocti: W = 12S/[m?(n-n)], rme S — cymMMa KBagpaToB OTKIOHEHHH OT
CPEIHEro 3HAYEHUs OLIEHKH 3KCIIEPTOB, M — YUCIIO 3KCIIEPTOB, N — YHUCIO (PaKTOPOB.

AKP 9. Halitn »sKkcTpeManbHOE 3HA4YCHHE TIapamMeTpa ONTUMHU3ANUA B 00JacTH
ompeneneHuss QyHKIUU IBYX M MHOTO(GAKTOPHBIX YpaBHEHHH (METOJ KPYTOTO BOCXOXKICHHS
bokca-Yuicona) ¢ npuUMEHEHHEM HWTTEPAallMOHHOIO [OLIAroBOr0 METOoJa B HaIlpaBJICHUU
rpagueHTa.

Memoouueckue pexomeHOayuu 011 NOO20MOBKU K CEMUHApY -  NPAKMUYECKUM
SAHAMUAM

CemuHap - BUJ TPYNIOBBIX 3aHATHH MO KAaKOW-TMOO HAy4YHOH, Y4eOHOW W Jpyrou
npo0semMaTuke, aKTHBHOE OOCYXKJIEHHE YyJaCTHHKAaMHU 3apaHee MOJTrOTOBICHHBIX COOOIIEHHH,
nokiagoB U T.M. C TeMaTHUKOW CEeMUHApOB CTYAEHTHI 3HAKOMSTCS 3apaHee. AJITOpPUTM MOJro-
TOBKHM K CEMHHApy CIIEIYIOIIUNA: BHIOpAaB T€My, CTYJEHT COCTaBJISET CBOM IUIaH-TpapuK MOJI-
TOTOBKM K ceMuHapy. s mpuoOpeTeHus: MMPOKOTo BHUJAEHUS MPOOJIEMBbI CTYIEHT CTapaeTcs
OCMBICIIUTB €€ B 00I11IeM 00beMe; TO3HAKOMHUTHCS C TEMOU 10 6a30BOMY yueOHOMY MOCOOHUI0 UITH
JPYroi OCHOBHOM PEKOMEHIYyEMOMW JIMTEPAType; BBIABUTb OCHOBHBIE WJIEH, PACKPBIBAIOIINE
JAHHYIO0 TpoOJeMy; CBEpUTh WX OINPEACNIEHUS CO CHPABOYHHKAMH, SHUIMKIONEAWEH; MOA-
TOTOBUTH IUIAH-KOHCHEKT PACKPHITUS JaHHON MPOOJIEMBbI; BBISIBUTH HESICHBIE BOIPOCHI M MOJO-
OpaTh OMOJHUTENBHYIO JUTEPATypy IS MX OCBEUICHHS; COCTaBUTh TE3UChI BBICTYIUICHHS Ha
OTJIENbHBIX JHUCTAX Ul MOCIEAYIOEro BHECEHHS JOTIOTHEHUH U MOArOTOBUTH JOKJIA] WIH pe-
depar s cooOIIEeHNs Ha CEMUHAape; MpoaHalIu3upoBaTh COOPAaHHBIM MaTepuan Jjs JOMOJHU-
TeIbHOW MHGpOpPMAIMHU [0 TEMaM CEMHUHapa; FOTOBSCh K BHICTYIUIEHHIO Ha CEMHUHape, M0 BO3-
MO>KHOCTH MPOKOHCYJIBTUPOBATHCS C MpeMojiaBaTesieM; OTHOCUTHCS K COOpaHHOMY MaTepuaiy,
KaK K UICTOYHHKY OyIyLIUX UCCIIeI0BaHUH.

CeMuHapckue 3aHATUS PACHIMPSIOT MW 3aKPEIULIIOT 3HAHUSA, 3aJI0)KEHHBIE B TEOPUH
npeaMera. Ha HUX BBIHOCSATCS BOMPOCHI, OCOOEHHO HEOOXOAWMBIE JUIsl MPAKTUKH, WU Mpo0-
JIEMHBIE BOIIPOCHI, KOTOPbIE BO3MOHO PELIMTh TOJBKO B Ipolecce corpynHuuectsa. Cpeau
00s3aTeNnbHBIX TPeOOBaHUM K CEMHHAPY - MPEIBAPUTENILHOE O3HAKOMIIEHUE C TEMOI1, BOIIpOocaMu
Y JIUTEPATypOU MO JAHHOU TEME.

CoBpeMeHHas mpakTHKa MpejyiaraeT MUPOKUH KPyT THIIOB CEMUHAPCKUX 3aHITUH. Cpenu
HUX 0c000€ MECTO 3aHMMAaeT CEMHUHAp-AMCKYCCHS, IJIe€ B JHAJIOTe€ XOPOIIO YCBAaWBAETCS HOBas
uHpopMaLus, BUIHBI YOSKICHUS CTYJCHTA; 00CYKIAI0TCS IPOTUBOPEUHs (IBHBIE U CKPBITHIC) U
HEJOCTaTKU; A1 oOCyKIeHHsl OepyTcsi KOHKPETHbIE aKTyallbHbIE€ BOINPOCHI, C KOTOPHIMU CTY-
JEHTBl TPEJBAPUTEIBHO O3HAKOMJICHBI. TaKkkKe B CEMHHAp BKIIIOYAKOTCS BOIPOCHI JJIsl WH-
TEJUIEKTYaJIbHOM Pa3MHHKHU (MHOTJA 3TO TUCKYCCHOHHAs CTaThs, MO KOTOPOM cTaBATCSA MpoO-
JIEMHBIE BOIIPOCHI); IUCKYCCHSI MOKET pa3BepThIBATHCSA 3a0UHO KaK KpyroBoi cemuHap. [lanee
MOJBOAATCS UTOTH AMCKYCCHM, 3aCIYILIMBAIOTCS W 3alIMILAOTCS NMpPOeKTHbIe 3amanus. Ilocie
3TOr0 MPOXOAMUT "MO3rOBOM MITYpM" MO HEpelIeHHBIM MpobiaeMaM IAUCKYCCUU, & TaKKe BBISB-
JISIFOTCS TIPUKIIAJIHBIE ACTIEKThI, KOTOPbIE MOKHO PEKOMEHJI0BATh IS BKIIOYEHHS B KypCOBBIE U
JUIUIOMHBIE pa0OThI UM B anpoOaluio Ha npaktuke. Ha ceccun npenogaBatens 00o0maeT pe-
3yNbTaThl MPOACTAHHON CTYACHTOM PaOOTHI.

CeMHHapbI-JUCKYCCUM TMPOBOJATCA C LEJIbIO BBISBICHUS MHEHHS CTYAEHTOB 10
aKTyaJbHBIM BOIIPOCAM M3Y4aeMOTO IIPEAMETA.

CemuHap-uccie1oBaHUE MperoaraeT MpeiBapuTesIbHy0 paboTy - HamucaHue pede-
para, 10Kj1aja Mo UToraMm ONBITHON paOoThl. YUacThe B HEM - 3TO, IPEXKJe BCEro, AUANOT CTY-
JIeHTa ¢ mpenojaBareneM. Pe3ynbraTsl 00CYX/IalOTCS HA CEMHUHApe ¢ HarjsiIHbIM MOKa30M HC-
CJIEZIOBATENIbCKOTO Marepuana (CXembl, TaOmuipl, rpaduky, AMArHOCTHUECKUE METOJIUKH).
YactuuHo MaTepuasl MoxeT ObITh BKItoueH B BKP. Ilpu moaArotoBke k ceMUHApY-UCCIEA0BAHUIO
CTYIEHT M3y4yaeT pe3yJbTaTbl TEOPETUYECKUX HCCIeOBaHMM, cocTaBiseT OuOnuorpaduio mno
TeMe, YIUTCS TUCaTh 0030phl O TEXHUYECKOH 3a1aue-nipobiaeme.

[IpoGnemHBIIl ceMUHap TOTOBUTCS IPENoAaBaTeNIeM JI0CTaTOYHO OCHOBATENbHO: MOJ-
Ouparorcs MpoOJIEeMHBIE M KOHTPOJBHO-IIPOBEPOYHBIE BOMpOCHL. Takoil ceMHHap BO3MOXKEH



TOJIBKO TIOCJI€ TIPOXOKICHUS TeMbl. K HEMY CTYIEHTBI TOTOBATCS 1O JIMUTEPATYPHBIM HUCTOYHU-
KaM: MOHOrpa(uu, CIPaBOYHHMKH, CIOBapH, XKypHaibsl. K mpobiemMHOMY ceMuHapy mHpocmar-
pUBaeTcs JMTEpaTypa B paMKax pa3IMYHbIX HCCIENOBATENBCKUX IIKOJ  (Hampumep
"TpaauIIMOHHBIE U HETPAJAUIIMOHHBIE TTOAXO0/IbI K pobiieme").

Haubonpburyto 3pGeKTHBHOCTh MPUHOCAT CEMUHAPBI, TPOBOJIUMBIE B (OpPME KOJIICK-
THUBHOW MO3HABATEIILHOM JESITEIHHOCTH, UMEIOIEH OTIpeeTICHHbIE 0COOCHHOCTH, 2 IMEHHO:

- pa3zereHre CTYJCHTOB Ha TPYIIBI 110 UX JKEJIAHHUIO (C 00s3aTeNbHBIM y4acTHEM CTY-
JICHTAa C YCTOMYMBBIM HHTEPECOM K TAHHOMY IPEAMETY);

- IOCTaHOBKA OOLINX IeNIeH U 3a7a4 JUIsl TPYIIIHI,

- paboTa B MOCJEIOBATEIBHOCTH - MHAWBUAyaJbHAas, MapHas (Jaiie BCEro MepeKpecT-
HBII onpoc), paboTa B rpymie, KOJUIEKTUBHAS;

- 00s3aTeNbHOE MPEIBAPUTEIBHOE OTPAHUYCHHE TI0 BPEMEHH KaXKI0TO 3Tara 3aHsATHH;

- BKCIIEPTHBIN aHAJIN3 C pacueToM Ko3(p(ulneHTa KOHKOpAAlH;

- OIIeHKa pabOThI TPYIIITBI MIPETIOaBATEIIEM;

- IPOBEJICHNE CAMOOIICHKH.

Lpumepubiii nepeyenv mem pegpepamos 6 guoe uHousuUdyaIbHblx domauwinux 3aday (M/13)
N3 Ne 1. Tlonstus wmaTeMaTH4YeCKOW CTATUCTUKHU. BHIBI HKCIIEPUMEHTOB.

Kontponsasie kapThl. [11anbl S3KxClIEpUMEHTOB

1. OcHOBHbIE TMOHSTHUA W3 TEOPUU BEPOATHOCTH M MATEMATHYECKOW CTATUCTUKHU
(reHepanpHas COBOKYITHOCTH, BRIOOPKA CITYYaHBIX BEJTUYHH, XapaKTEPUCTUKHA BHIOOPKH ).

2. TonsTHEe O BUAAX TJIAHUPOBAHHUS MAaTEMaTUYECKOTO U (PU3UUECKOTO IKCIIEPUMEHTOB,
MPUHIIATIAX TEOMETPHUIECKOTO U (PU3HUECKOTO TI0100MsT 0OBEKTOB YIIPABJICHHS.

3. Texynuii KOHTPOJIb IPOTYKIIUN.

4. IlpuHuumnel BbIOOpa KOHTPOJUPYEMBIX MapaMeTpPOB M HUX YPOBHS B CTaHAApTax Ha
METaJLTyPrUYECKYI0 MPOAYKIIHUIO.

5. Cratuctudyeckoe 000OCHOBaHHME 00BbeMa BBIOOPKH IPU KOHTPOJIC y TOCTABIIMKA W
MOTPEOUTEIIS.

6. KoHTponbpHBIE KapTHI.

7. Obmas cxema yrnpaBJeHHUsI TEXHOJIOTHUYECKIM OOBEKTOM C aJalTUBHBIM OJIOKOM

8. Teopernueckui MoJX0J, MAaTEMATHUYECKOE CUMYJIMPOBAHHUE YCIOBHUM IKCIIEPUMEHTA,
(buznyecKuit HIKCIIEPUMEHT.

9. YcnoBus nonobust pusmdeckoro o0bekTa U MaTepHalIbHON KOTIHH.

10. Be16op Hauboaee 3pheKTUBHOM CXEMBI SKCITIEPUMEHTA.

11. CocraBneHue IUIaHA MPOBEACHUS OSKCIEPUMEHTOB Pa3HBIX YPOBHEH (OIBITHBIM,
n1abopaTopHbIH, MOJTYIIPOMBILUICHHBIH, POMBIIIJICHHBIH, W3rOTOBJICHUE OTIBITHO-
MIPOMBIIIJICHHOW apTHN).

N3 Ne 2. Koapdunment konkopaanuu. [IpaBuia niaHupyemMoro skcrnepumMeHTa

1. Buasl mapameTrpoB ontumu3anuu, oOOOIIEHHBIH MapamMeTp ONTHUMHU3ALUU, (QYyHKIHS
KeNaTeIbHOCTH.

2. Be16op THIa MaTEMaTHYECKOM MOJMHOMUAIBHON WIIM HHOM MOJENH.

3. IIpaBuna nocTpoeHUs IIAHOB — APOOHBIX PETLIMK.

4. Pucku mpu UCNOJIb30BaHUM IUIAHOB C APOOHBIMH pEIIMKaMH — BIMSIHUE Ha TOYHOCTb
MIPOrHO3UPOBaHMS (PYHKLIUU OTKJIHKA.

5. Tunbl TIAHOB JKCIEPUMEHTa — IBY- U TpexX (aktopHbie miansl tuma N = m” (N —
HE00X0/IMMOE KOJMUYECTBO OMBITOB, M — KOJMYECTBO YPOBHEH BapbUpOBaHMs CIydalHBIX (hak-
TOPOB, N — KOJMYECTBO (aKTOPOB).

6. Koapduuument konkopmaruu (ko3(pQUIMEHT coriacusi) MpU SKCIEPTHOH OIEHKe
BIUSHUS (PAaKTOPOB Ha (DYHKIMIO OTKJIMKA (ITapaMeTp ONTUMM3AINN).

7. OCHOBHBIE CBOICTBA MATPHIIbI MAaTEMATHUECKHU IJIAHUPYEMOTO KCIIEPUMEHTA (OPTOro-
HAJIBHOCTh, POTOTA0EIBHOCTh, CHMMETPUYHOCTh, HOPMHUPOBKA SKCIIEPUMEHTAIBHON MaTPHULIBI).



8. Meroauka pacyera KOIPPUIMEHTOB HSMIMPUYECKOTO YPaBHEHHSI 1O JaHHBIM
MIPOBEACHHOTO TUIAHUPYEMOTO SKCIIEPUMEHTA.

9. Cs13b 3¢ dexTa Ppakropa ¢ Kod3hUIeHTaMH ypaBHEHHSL.

10. Kputepuu onTuManbHOCTH IJIAHOB 3KCIIEPUMEHTA.

11. BBenenuwe B pemieHHE 1O MOWMCKY ONTHUMAIBHOTO SKCTPEMAIBHOTO 3HAYCHUS
mapaMeTpa ONTHMHU3AalMK B 00JacTH omnpefeneHus (YHKIUU JBYX W MHOTO(aKTOPHBIX
ypaBHEHUH (MeTOJ KpyTOro BocxoxaeHus bokca-Yuicona u ap.).

[NPUJIOXXKEHHUE 2
7 OueHo4YHbIe CpeACTBA 1JIsl IPOBEAeHUS MPOMEKYTOUYHOI aTTecTalluu
a) [liianupyemMble pe3y/ibTaThl 00yUeHHsI U OLIEHOYHbIE CPeACTBA /ISl IPOBeAeHHUS
NMPOMEKYTOYHOHM aTTECTALMHU:



CrpyKkTypHBIi
JJIEMEHT

[Tnaaupyemblie pe3ynbTaThl 00yICHHS

OneHouHbIE CpescTBa

OIIK-4 - CnocobeH TpOBOIUTH M3MEpeHUs: M HabmrogeHus B cdepe mpodeccHoHaTbHON
ACATCIBbHOCTH, O6pa6aTbIBaTb N ONPCACTABIATH OKCICPUMCHTAJIBHBIC JaHHBIC

OIlIK-4.1

Bo16upaeT u npuMeHsieT METOIbl U
CpencTBa U3MEPEHHUs JUIs OlIpeeIie-
HUS CBOWCTB MAaTEpUAJIOB U U3ICIIAN U3
HUX

Teoperuueckue Bompockl (MJI3 Ne 1, 2)

1. CBeneHus U3 TEOpUU BEPOATHOCTU U
MaTEeMaTHYECKON CTaTUCTUKH (TEeHe-
paJIbHasi COBOKYITHOCTb, BEIOOPKA
CITy9aliHbIX BEJTUYHH, XapaKTEPUCTUKH
BBIOOPKN).

2. Busbl mmaHupoBaHUS MaTeMaTudec-
KOTO ¥ (PU3NICCKOTO IKCIIEPUMEHTOB,
[TPUHIIAITE TEOMETPUICCKOTO U (DU3HU-
4eCKOT0 1MoI00Ust 0OBEKTOB yIIpaBJe-
HUSI.

3. [lopsimok mpoOBEAEHHUS TEKYILETO
KOHTPOJIS PO TyKITHH.

4. IIpuHIUIBI BEIOOpA KOHTPOIUPYE-
MBIX TTapaMeTPOB U UX YPOBHS B CTaH-
mapTax Ha METaJUTYpPTHYECKYIO MPO-
ITyKITHFO.

5. Cratuctuueckoe 000CHOBaHKE 00b-
eMa BbIOOPKH MPU KOHTPOJIE Y TIOCTaB-
[ITUKa U TTIOTPEOUTEIIS.

6. MeTo1bl MOCTPOEHUS KOHTPOJIBHBIX
KapT.

7. OO0I1YyI0 CXEeMY yIpaBJIeHUS TEXHO-
[TOrHYecKM 0OBEKTOM C a/IalTUBHBIM
0JIOKOM.

8. Teopernueckuii Moaxo/1, MaTeMaTH-
UecKoe CUMYJIMPOBaHKUE YCIOBUH KC-
nepuMeHTa, GU3NYECKU IKCIepu-
MEHT.

0. VYcnoBus moaoOus (HU3HYECKOTO




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
[PErPECCUOHHBIN aHaIU3bl, PACCUUTHI-
BaTh KOA(PPHUIIMEHTHI PErPECCHOHHOTO
ypaBHeus: merogom MHK

2. HaxomuTh SKCTpeMabHOE 3HAYCHUE
apaMerpa ONTUMM3AallMM B 00JacTH
onpeseneHuss (QYHKIUHM C TIPUMEHe-
HUEM HTTEPAIIMOHHOTO IOIIAroBOTO
METO/1a B HAalIPaBJICHUH IPa/INEHTA.

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-
TH YpaBHEHUS PETPECCUU B TCUCHUN
BPEMEHH 110 MacCHUBY pa3HOCTEH
Mex-11y (PaKTHUECKUMU JaHHBIMU
KOHT-POJILHON BBIOOPKHU 1
[pacueTHBIMH 3HA-YEHUSIMH 110
[PErPECCUOHHOMY ypaBHE-HHIO (Yaxr. —
Vpacs.). ECliu cpentnee oT-kiioHeHue
MEHEeE CTaTUCTUYECKOro Ma-paMerpa -
CTaHJApPTHOTO OTKJIOHEHUS S, TO
ypaBHEHUE PU3HAETCS a[ICKBAT-HbIM.
B 11poTHBHOM cllyyae MpOBOAUT-CS
KOPPEKTUPOBKA YPaBHEHHUSI ITyTEM
M3MEHEHUS 3HAYEHUS €r0 CBOOOTHOTO
wieHa: do1 = ao -/+ Z(Yaaxr. — Ypaca)/N,
rae N — 00beM KOHTPOJBbHON BEIOOPKH,
3HAK -/+ MMOKa3bIBET, YTO, €CIIN CPE/I-
Hee OTKIIOHEHUs Ayj IMeeT 3HaK +/-,
TO KOPPEKTUPOBKA 3HAUEHUS o OyIeT
COOTBETCTBEHHO -/+Ayi.

6. PaccuuteiBath KO3 PUITUEHTHI per-
[PECCUOHHOTO YpaBHEHHUS (110 BBIOOPKE,
[pe/JI0’KEHHOH IpernojaBareneM) noc-
1e TPOBEJICHUs] KOPPESIIMOHHOTO
AHaJIN3a, OTCEUBAHUS HE3HAYMMBIX

hakTONOR ¥ OTIheNTeNIeHNd CRA3N 3ABU-




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

IIpome:xxyToyHass arrectauuss mno aucuumianHe «IlnanupoBaHue 3JKCIEpHUMEHTa»
MPOBOJUTCS B BUJE 3a4eTa. 3ayeT MPOCTABISIETCS MOCTE OLECHKH 3HAHHWHA OOydJarommuxcs IO
pe3ysabTaTaM 3allUThl BBITOJIHEHHBIX JJAOOPATOPHBIX pa0OT U KOHTPOJBHBIX PadOT, BKIIFOYAFOIINX
TEOPETUYECKUE BOIIPOCHI U MPAKTUUECKUE 3aJaHUsl, BBIABISIOLINE CTENEHb COPMUPOBAHHOCTH
YMEHUH U BIJIAJICHUM.

IToka3aTenu U KpUTEPUH OLICHHBAHUSA 3a4eTa:

Jns mony4yeHus: OLeHKU

— «3a4YTeHo» — oOydyaromuiicss JOJDKEH II0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCIIPOM3BEICHUSI W OOBSCHEHUS MH(POPMALMK, HO W WHTEIUICKTyalbHbIC HABBIKM PEIICHUS
npoOieM M 3ajad, HaXxOK/IE€HUS YHUKAJbHBIX OTBETOB K IpoOJieMaM, OLEHKU U BBIHECEHUS
KPUTHYECKUX CYXKJICHHN;

— «He 3a4TeH0» — 00yJaroluiics He MOXKET M0Ka3aTh 3HaHWs Ha YPOBHE BOCIIPOU3BEICHUS
1 00BbsICHEHUSI HTHPOPMAILIMK, HE MOXKET [M0Ka3aTh MHTEJUIEKTYyalbHbIE HABBIKU PEIICHUSI TPOCTHIX
3a/1ay.



