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JIner akryaamzanuu padodeil mporpaMmsl

Pabouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopena uist peanmu3armu B 2023 - 2024
y4eOHOM ToJly Ha 3acefaHnuu Kaenpsl JIMTEHHBIX MPOIIECCOB M MATEPUAIOBEACHUS

[Iporokom or 20 1. Ne

3aB. kadenpoii H.A. ®eOKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4eOHOM rojiy Ha 3aceqaHuu kageapsl JIMTEHHBIX TPOIECCOB M MATEPUAIOBEICHUS

[Iporokom or 20 . Ne
3aB. kadenpoit H.A. ®eoxTucron

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

[IpoTokomor 20 . Ne

3aB. kadenpoit H.A. ®eoxTucron

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu Kapeapsl JIMTEHHBIX TPOIECCOB M MaTePUAIOBEICHUS

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit H.A. ®eoxTucron

Paboyas nmporpamma nepecMoTpeHa, 00CyxeHa 1 o100peHa s peanusaruu B 2027 - 2028
y4eOHOM roay Ha 3acenannu Kadeapsl JIMTEHHBIX IPOIIECCOB M MaTEPUAIOBEICHHSI

[Ipotokom ot 20 . Ne

3aB. kadenpoit H.A. ®eokTucron




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 APOOHOT0 (DaKTOPHOTO SKCIIEPUMEHTA.

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

Jucnunnuua [lnanupoBaHue SKCIIEpUMEHTA BXOJIUT B 0053aTENbyI0 4YacTh Y4EOHOTO
rIaHa 00pa3oBaTEIHLHOM MTPOTPAMMBI.

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

AnHanu3 4ncioBoi HHGOpMAIH

MartemMaTHUeCcKH aHaINn3

MaremaTuka

3HaHus (yMEHHS, BIAJACHHS), MOJyYEHHbIE TIPH U3YUYCHUH JTAHHOW JUCIUILIMHBI OyayT
HEO0OXOUMBI JTsl U3YUYCHUS TUCIUTUIAH/TIPAKTHK:

MeTopl ONITUMH3AIIMN TIPOIIECCOB 00PAOOTKH METAIIOB JIaBJICHHEM

MopenupoBaHue IPOIECCOB K 0OBEKTOB B METALUTyprUd

[ToaroroBka k mporneype 3aiiuThl U 3alI1Ta BHITYCKHON KBaTU()UKAITMOHHOW PabOThI

CraTucTudeckue METOJbl YIPaBICHHUS KadyeCTBOM MPOAYKIUU 0OpabOTKH METauioB
JaBJIEHUEM

HudpoBuzamus MeTaLTypruuecKux TEXHOIOTHI

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJIbTaTe 0CBOCHHUS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe Pe3yJIbTaThl 00y4eHHs

B pesynbrate ocBoeHMs UCHMIUIMHBL (Moaynst) «llmaHupoBaHue 3KCIIEpUMEHTa»
oOyyaronuiicst 10KeH 001a1aTh CIEAYIOIUMU KOMIETEHIIUSIMMU:

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

OIIK-4 CriocoGeH mNpoBOAWUTH HU3MEpPEHUs U HaOmoJeHuss B cdepe MpodheccHoHaIbHON
JeATeIbHOCTH, 00pabaThIBATh U NPEJICTABIISATH SKCIIEPUMEHTAIbHbIE TAHHbIE

OIlK-4.1 BriOupaer u npuMeHsIeT METO/Ibl M CPEACTBA U3MEPEHUS JUIS OINpeaeTICHHS
CBOJMCTB MaTEpUAJIOB U U3JIEINH U3 HUX
OIIK-4.2 [IpoBOIUT 3KCIIEPUMEHTANIBHBIE HCCIIEOBAaHUS U MCIOJb3YEeT OCHOBHBIE

IIPHUEMBbI O6pa6OTKI/I W IPpCACTABJICHHUA ITOJIYUYCHHBIX JaHHBIX




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

YHUCIIC:

— KOHTaKTHas paborta — 8,7 akaJl. 9acosB:
— ayIMuTOpHas — 8 akaJl. 9acoB;
—BHeayautopHas — 0,7 akaj. 9acos;

— camocTosTenbHas padbora — 95,4 akas. 4acos;

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

— MOATOTOBKA K 3auéTy — 3,9 akan. yac
dopma aTTecTanuy - 3a4eT

AynuropHast I =
KOHTaKTHas paboTta E E dopma TeKyILEero
S B
B aKaj. 4acax o usn KOHTPOJIS
Paznen/ Tema 2, ( A ) E R . e Kon
> 3 © | camocrosiTensHO#t | ycmeBaemocTH u
JIACIUTUTAHBI 1 E = . | xommeTeHmn
2 & paboThI MPOMEKYTOTHON
nab. |mpakr.| =&
Jlek. = aTTecTaluu
3aH. | 3aH. O &
1.
1.1 Beenenue. Caenenus
13 TEOPUH BEPOATHOCTH U
MaTeMaTUYECKOM CTaTHuC-
TUKH reHepabHast
( p ITpopaboTka .
COBOKYIIHOCTb,  BBIOOpKa Texymumit
2 TEOPETHYECKOro
CITy4aiHbIX BEJINYMH, KOHTPOJb
(JIEKIIMOHHOT 0)
Xapa-KTepUCTUKU YCIIEBAEMOCTH. OIIK-4.1,
0,5 0,5 11,9 MaTepuara.
BbiOOpku)  Ilomstue o Msvuenne IMposenenue OIIK-4.2
BUAAX IUTAHUPOBAHUS yi pacdeTHBIX paboT ¢
JIOTIOJTHUTENBHOTO
MaTeMaTH4ec-Koro 31 npumenenuem [1K.
Mmarepuania.
(buznveckoro
9KCIIEPUMEHTOB,
MIPUHLUIAX
T€OMETPUIECKOTO u
1.2 Cratucruyeckue
METOOBl B  yIOpaBICHUH IIpopaboTka
KaueCTBOM  MPOXYKIMH.| , TEOPETUIECKOro
Texymui KOHTPOJIb (JIEKIIMOHHOT 0)
OpoayKuu.  [IpuHOIUIEL Marepuaia.
BEIOOpa KOHTPOJIHPYEMBIX Wzyyenue
rapamMeTpoB U UX YPOBHS B JIOTIOJTHUTENBHOTO
CTaH-JapTax Ha MaTepuana. Texymuit
METaJLTYPTUYECKYIO IIpopaboTka KOHTPOJb
MIPOAYKIIHIO. METOIMYECKUX YCIIEBAEMOCTH. OIlK-4.1,
0,5 0,5 11,9 o
CraTucTryeckoe yKa3aHUH K [IpoBenecHue OI1K-4.2
000CHOBaHHE obbema MPAaKTUYECKUM | pacdeTHBIX paboT ¢
BBIOOPKH TIPH KOHTPOJIE y 3aHITHSAM, npumenenuem [1K.
MOCTaBIINKA u COCTaBJIEHHE KOHC
MOTPEOUTEIS. -TIeKTa,
Konrtponbehsie kapthl. O0- MOJITOTOBKA
mas cxemMa YIpaBiIeHUs OTBETOB TI0
TEXHOJIOTHYECKUM KOHTPOJIEHBIM
00BEKTOM C aTaNTHBHBIM BOIPOCAM.
6J10KOM.




1.3 XapaKTepUCTHKH

BHJIOB IKCIIEPUMEHTOB opaGorka
(Teopernyeckuii  MOIXOA, Teop efnlleCKoro
MaTeMaTHYeCKOe (Heﬁ’( HOHHOTO)
CHMYJIMPOBAHUE YCIOBUI MaI;e A
OKCIIEPHMEHTA, s yg eHI/Ie.
HU3UUECKUI
¢ JIOTIOJTHUTEITBHOTO
9KCIIEPUMEHT),  YCIIOBUS wareprana Texymuii
mo-100uss  PU3UUECKOro Tpopa 60T1<é1 KOHTPOITH
00beKTa W MaTepualbHOU
P METOIUYCCKUX YCIEBAEMOCTH. OIlK-4.1,
kormuu. Bpibop Hambonee 0,5 0,5 12,1 S TpoBesieHe OIK-4.2
3¢ peKTHB-HO CXEMBI )
3$$CPHMCHT3 MPAKTHYECKUM | pacueTHBIX paboT ¢
' 3aHATUAM, npumeHenuem [1K.
CocraBieHue IUTaHa COCTABNCHHE KOI
MPOBEICHHUS
CIIeKTa,
9KCIIEPUMEHTOB  pa3-HbIX HOAFOTORKA
yYpOBHEN (OmBITHBIH, OTJI;[CTOB o
J1a60paTOPHBIH, KOHTPOTBHbIM
MOTYTIPOMBIIIICHHBIH, BOMDOCAM
MIPOMBIILICHHBIH, p ’
W3rOTOBJIC-HAE  OIMBITHO-
IIpopaboTka
TEOPETUIECKOr0
(JIEKIIIOHHOT 0)
1.4 BBeneHue B METOIUKY MaTepuaa.
TUIAHUPOBAHUSI N3yyenue
IKCIIEPUMEHTA (oOrmme JIOTIOJTHUTEITLHOTO
TIOHATHS, IPUHLHUIIBI). MaTepuaa. Texymuit
Buis napaMeTpoB IpopaboTka KOHTPOJb
ONTHUMHU3AINH, 05 05 119 METOINYECKUX YCIIEBAEMOCTH. OIIK-4.1,
000OILIEHHBIH  MmapameTp ' ' ' YKa3aHUH K [MpoBeneuue OI1K-4.2
onTUMH3aNuM,  (QyHKIHSA MPAaKTUYECKUM  |pacdeTHBIX paboT ¢
JKeNnaTeJIbHOCTH.  BbIOOp 3aHATHSM, npumenenuem [1K.
THUIIA MaTeMaTHYeCKOH COCTaBJICHHE KOH-
MIONTMHOMMAIEHOR WU CIIEKTa,
HMHON MOJEINH. MOArOTOBKA
OTBETOB IO
KOHTPOJIBHBIM
BOIIPOCAM.
1.5 Tonselit u ApoOHBIH IIpopaboTka
(aKTOPHBINH SKCIEPUMEHT. TEOPETUIECKOro
IIpaBuna MTOCTPOCHUS (JIEKIIOH-HOT0)
IUIAHOB ~ — JPOOHBIX Mmarepuania.
PpEIUTHK. Pucku npu Nzy4enue
WCIIONIb30BAHUH IUIAHOB C JIOTIOJTHUTENb-
JIpOO-HBIMU PEIUIMKAMHU — HOT'0 MaTepuana. Texymuit
BIMSHHE Ha  TOYHOCTD IIpopaboTka KOHTPOJb
MIPOTHO3UPOBAHHS 05 05 119 METOIMYECKUX YCIIEBAEMOCTH. OIlK-4.1,
GbyHKUIMM OTKIMKA. ThIbI ' ' ' yKa3aHUU K [IpoBenenue OI1K-4.2
IUIAHOB OKCIEpUMEHTa — NPAKTUIECKHM | pacdeTHBIX paboT ¢
IBY- U TpeX (aKTOpHBIC 3aHITHSAM, npumenenuem [1K.
mransl Tama N = mn (N — COCTaBIICHHE
HEOOXO0IUMOE KOJIUYECTBO KOHCIIEKTAa,
OITBITOB, M — KOJHUYECTBO TIO/ATOTOBKA
YpOBHEW  BapbHUpPOBaHHUS OTBETOB IO KOHT-
CIyqaiiHBIX (akTopoB, N — POJIEHBIM
KOJIMYECTBO (haKTO-POB). BOIMpOCaM




ITpopaboTka

1.6 Kos¢dumment
TEOPETHIECKOTO
KOHKOp/IAIIH!
(JIeKIIIOHHOT 0)
(xo3ddurment cormacust)
N Marepuana.
IPU  IKCIEPTHOW OIIEHKE
Hzyuenne
BIusHUSA ~ (HAKTOpOB  Ha
JIOTIOJTHUTENTBHOTO
GYHKIHIO OTKJIUKA .
MaTepuana. Texymuit
(mapamerp OITUMM3A-
. IMpopaboTka KOHTPOJIb
uun). OCHOBHBIE CBOMCTBA
METOIUYCCKUX YCIEBAEMOCTH. OIIK-4.1,
MaTpUIBl MaTeMaTHYECKH 0,5 0,5 11,9 -
yKa3aHUH K ITpoBeneHue OIIK-4.2
IUIAHUPYEMOTO 9KC-
MPAKTHYECKUM | pacueTHBIX paboT ¢
MeprMeHTa
3aHATUAM, npumeHenuem [1K.
(OpTOroHaNBHOCTD,
COCTaBJICHHE KOHC
POTOTabENBHOCTD,
-TeKTA,
CHMMETPUYHOCTh,  HOp-
MO/ITOTOBKA
MHPOBKa
N OTBETOB 110
IKCIIEPUMEHTATIBHON
KOHTPOJIHBIM
MaTpHUIbL).
BOIIPOCaM.
ITpopaboTka
TEOPETHIECKOr0
JICKI[MOHHOT'O
1.7 Meronuka pacyera ( )
Marepuana.
K03 GHULUEHTOB
Nzyuenue
IMITUPUYECKOTO
JIOTIOJTHUTEITLHOTO N
YpaBHEHUS 10 JIaH-HBIM Texymmit
TIPOBEJEHHOT O MaTepHaIa. KOHTPOJIb
P IIpopaboTka P
MJIaHUPYEMOT O YCIIEBAaEMOCTH. OIlK-4.1,
0,5 0,5 11,9 METOANYECKUX
JKCIIEPUMEHTA. CBsi3b o IIpoBenenue OIIK-4.2
yKa3aHUi K
apdexra  dak-Ttopa ¢ pacueTHbIX padoT ¢
MPAaKTUIECKUM
ko3 punmeramu npumenenuem [1K.
3aHATUAM,
ypaBHEHUSI. Kpurepuu
COCTaBJIEHHE KOHC
ONITUMAJbHOCTH  IUIAHOB
IeKTa, IOATOTOBKa
9KCIIEPUMEHTA.
OTBETOB I10
KOHTPOJBHBIM
BOIIPOCAM.
IIpopaboTka
TEOPETUIECKOro
(JIeKIMOHHOT0)
Mmarepuania.
1.8 BBenenue B pelieHue Nzyuenue
[0 TIOMCKY ONTHMAJIEHOTO JIOTIOJTHUTENBHOTO
SKCTPEMAJILHOTO 3HAUYEHUS MaTepuania. Texymuit
rapameTpa ONTUMH3ALHH B IIpopaboTka KOHTPOJb
obnactu OIpeeIeHUs 05 05 119 METOIUYECKUX YCIIEBAEMOCTH. OIIK-4.1,
GbyHKIUH JBYX u ' ' ' yKa3aHUH K [IpoBenenue OI1K-4.2
MHOTO(aKTOPHBIX MPAaKTUYECKUM  |pacdeTHBIX paboT ¢
ypaBHEHUI (meron 3aHITHAM, npumenenuem [1K.
KPYTOTO BOCXO)KICHHS COCTaBJICHHE
Bokca-Ywuncona u ap.). KOHCIICKTA,
TIO/ATOTOBKA
OTBETOB TI0
KOHTPOJEHBIM
BOIIPOCaM
HWroro no pazaeny 4 4 95,4
Hroro 3a cemectp 4 4 95,39999 3a4éT
Uroro o aucuuiuinye 4 4 95,4 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 IIpoieHHOW Teme. Ilpu
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
popaboTKe TEM B MpoLEeCce HaMcaHus pedepaToB, BBIIOIHEHUS 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# //



Jlanb : anexkTpoHHO-OMOMMOTeuHast cuctema. — URL: https://e.lanbook.com/book/108113. —
Pexxum nocryna: uist aBTOpHU3. I0JIB30BATENECH.

B) MeToauyeckue yKazaHus:

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 UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

Haumenosanue o

o Ne norosopa CpoOK IeHCTBYS TULEH3UN
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 0eccpouHO
Professional
STATISTICA |K-139-08 OT 0OECCPOUHO
Adobe Reader |cB0oGOgHO 0eccpoUHO

IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanwne xypca CchlTKa
DNEeKTPOHHBIE  PEeCcypchl  OMOIMOTEKH
MI'TY um. I'.11. HocoBa

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

Poccniickas Tocynapersenias https://www.rsl.ru/ru/4readers/catalogues/
oubanoTeka. Kataigorn

OdenepanbHoe roCy/lapCTBEHHOE

OI0DKETHOE yapexaenue|URL: http://www1.fips.ru/
«DenmeparbHBIN WHCTUTYT

ITouckoBas cucrema Axamemus Google

(Google Scholar)

HanmonansHas HH(OPMAIIMOHHO-

aHanuTHYecKas cucrema — Poccuiickuit|URL: https://elibrary.ru/project_risc.asp

nHaekc Haygnoro nuruposanus (PUHII)
9 MarepHaILHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

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

MartepuanbHO-TeXHUYECKOE 00ecTedeHNe TUCITUTUINHBI BKIIIOUAET:

1. Ayautopus Ans NeKIIMOHHBIX U MPAKTUYECKUX 3aHATHH - MynbTUMeIUITHbIE CpeACcTBa
XpaHEHUs, Mepefayd M MpeIcTaBieHHs WHQOpPMAIMK, MOJETH KPUCTATUYECKHX PEIIeTOK,
[JIaKaThI

2. Aynutopust 7Sl TPYIIOBBIX M HHAWBHUIYalbHBIX KOHCYIbTaIUi, Crieruanu3upoBaHHas
Mmebens. [TepconanbHbie KOMIbIOTEPHI ¢ TakeToM MS Office, Beixogom B

WNHuTepHeT U ¢ JOCTYmOM B DIIEKTPOHHYIO WH(OPMAIMOHHO-00pa30BaTENbHYIO CpEdy
YHHUBEPCUTETA TEKYIIET0 KOHTPOJIS M TPOMEKYTOUHOM aTTeCTaluu

3. Aymutopuu UL CaMOCTOSITENbHON paboThl: KOMIbIOTEepHBIE [lepcoHanmbHbIC
kommbioTepsl ¢ naketom MS Office, Beixoom B IHTEpHET 1 ¢ TOCTYIIOM B KJIACCHI; YMTAIbHBIC
3aJ1bl OMOIMOTEKH STEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.



4. Tlomerienue s xpaHeHus u npoduiaktuyeckoro Crenuain3upoBaHHas MeOeb.
CraHouHbBI mapk 00OpYyHOBaHUS M MHCTPYMEHTHI IJISi OOCITYXMBAHHUA M PEMOHTa Y4eOHOTO
obopynoBaHus. TPOPUIAKTHYECKOTO OOCIY)KHBAaHHS W PEMOHTa Y4eOHOro 0O0OpPYHIOBaHUA.
[Tomermenue utst XxpaHeHHS yaeOHOTO 000pyI0OBaHUS.



6 Y4yeOHO0-MeToaAuYecKoe

o0yuyawimuxcst

odecmeueHue

CaMOCTOATEJILHOH

I[MTPUJIOXEHUE 1

padoTbI

Ouenoynvie cpedcmea Ol Npo8eOeHUs meKyue20 KOHMpPOJas 6 6euoe ayoOumopHou

xoHmpoavHou pabomul (AKP)

% C

Hepeqeﬁb mem 0715l NOO2OMOBKU K CEMUHRAPCKUM 3AHAMUAM.

Hcxonuble naHHbIE A IMPOBEJIEHUS NPAKTUUECKUX 3aHATUN NpelcTaBieHbl B 16
BapUaHTaxX CllydallHbIX BEIOOPOK (00bEM BBIOOPKU — N = 59), 0JIMH U3 KOTOPHIX IPUBEACHA HIKE.

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 15,67 591 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. IIpaktraeckas nepBuyHas 00paboTKa BEIOOPKU CIy4aiiHOW BETUYHHBI

Beraucnute C  mpUMEHEHHWEM —pOrpaMMHOTO  mpoxaykta Exel  crarucruueckume
XapakTePUCTHKH (MUHMMAaJbHbIC, MaKCHMAJbHble, pa3Max 3HAYEHHi, CpEIHHE 3HAUYCHUS,
CpPEIHEKBAIPATHIECKOE OTKJIOHEHHE-CTaHAapPTHOE OTKIOHCHHE, KO3(D(GHIMEHT BapHAaIlnH,
MearaHa, MoJIa) PacueTHOM BBIOOPKH. TO €CTh BBIYKMCIIUTD 10 HEe3aBUCUMBIM (Xi) M 3aBUCHMBIM
(Yi) cmygaifHbIM BeJTMYMHAM CIIEAYIOIIME XapaKTEPUCTHKH:

- MUHHMAaJIbHbBIE 3HAYCHUS CITydaiftHbIx BeuauH - (Xi, Yi)min;

- MaKCUMaJIbHBIC 3HAUCHUS CITydalHbIX BeaHdrH - (Xi, Yi)max;

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

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

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

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

- MeauaHa BeIOOpKH (Med) — cpeiMHHOE 3HAYCHHE CIyYalHOW BEMYMHBI MEKITY
MUHHMAaIbHBIM U MakcuManbHbIM ee 3HadeHusmu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)min]/2;
MeMaHa B OOJIBIIMCTBE CAyYaeB HE COBIAIAET CO CPEAHUM 3HAYEHHUEM BBIOOPKH;

- Mozaa BbIOOpkH (MOd) — Hambosiee 4acTO BCTPEYAIOIIeeCs 3HAUCHHE CITy4alHON
BEJIMYMHBI (OTIPEIENIACTCS aHATM30M CITy4aliHOW BBIOOPKH WITH TI0 THCTOTPAMME).

[TocTpouTh TUCTOrpaMMBbI CITY4aifHBIX BEMTUYHH (Tpadudeckoe pacipeaeneHue
CIIyd4aifHO¥ BEIMYMHBI) U CPABHUTH MX C TEOPETUUYECKIUMH PACTIPEICICHUSIMH.

s woHKpeTHOW ciy4aitHoi BenmmuuHBl (Xi, Yi) ee pacmpeneneHue B BBIOOpKE
OTIpEJICNAETCS MOCTPOECHHUEM THCTOTPAaMMBL. AIITOPUTM 3TOTO TMOCTPOCHHS 3aKIIIOYAETCS B
CIIeAYIOIIEM:

- Ha OCH OpJMHAT OTKJaJbIBaeTcs 4actota (Nj) WM 4actocTh (Ni/N) — KOJIUYECTBO
3HAUEHUH CITy4alilHOW BENWYHHBI, TIOMAJAIONINX B ONpeAeTICHHBI MHTEPBAI 3HAYCHUN; Ha OCH
ablucc OTKIIAIBIBACTCSI HECKOJIBLKO WHTEPBAJIOB BHYTPH pa3Maxa CIy4ailiHOW BEITMYMHBI, YUCIIO



ITUX UHTEPBAJIOB OINPECISICTCS] CTATUCTHYECKH, B OOJIBIIMHCTBE CIYYaeB 3TO YHCJIO COCTABIISACT
10 unTEpBaAOB;

- IPUA 3TOM HPOBEPOUYHBIMU KPUTCPUSMH MPABUIBHOCTH MOCTPOCHUS THCTOIPAMMbI
SIBJISICTSI BBITIOJHEHUS YCIIOBUE Xni = N mim X(ni/n) = 1.

AKP 2. KoppenaunoHHblii aHaJIU3 BIOOPKU

Pacuurath npu momornu mporpammoro npojaykra Exel (Haxxats Ha kinaBuiry fx, BHIOpaTh B
MO3ULUU «CTAaTUCTUKa» (QYHKLIMIO «KOPpEI», yKa3aTh KOOPAMHATHI COOTBETCTBYIOIIMX IIap
CIIyJalHBIX BEJIMYMH, MOJYYHUTh 3HAYCHHS TMAapHBIX KOI()(UIIMEHTOB KOPPEISIMH) MOTapHbIE
KOA(QQHUIUEHTH KOPPETSAIIHA MEX Ty HE3aBUCMBIMH CITY9aifHBIMU BEIMYHMHAMU — Ixixi+1 U MEXKITY
3aBucuMbIMU (Yi) U He3aBUCUMBIMU (Xi) MEPEMEHHBIMU -lyixi; ONPEACIUTh UX 3HAUYUMOCTH
IyT€M CpPaBHEHUS C TAOJMYHBIMU, KpUTUUECKUMHU 3HAYEHUSMH KO3(pPUIIMEHTa KOPPESILIHH.

Huxe npeacrapnena Tabiuia ¢ KpUTUYECKUMU 3HAYEHAMU KOAIPPHUIIMEHTA KOPPENSILIUY B
3aBUCHMOCTH OT 00beMa BHIOOPKH (N) U YpOBHS 3HAYUMOCTH (01); o0 = 1 — P, r/1e P — BEpOsITHOCTh
COOBITHSL.

Kputnueckue 3HaueHus: KOAPPUIIMEHTA KOPPEISIHIH

O6bvem YpOoBeHb 3HAUUMOCTH, O
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 3ano0xens! popMylIsl 11 pacyeTa IMonapHoro ko3QpQpuuuenta KOppesun:
- Mixi+l = Z(Xi— Xicp)( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX j+1



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

3HaunMOCTh  KOd(puumeHTa TapHOW KOppEeNALUU  ONpEAENsieTcss CpaBHEHHEM
(dakTHuecKkoro 3HaueHHs KOA(pUIHMEHTAa KOpPpeIsiMM ¢ TaOIMYHOM 3HAYCHHUEM: €CIU
(baxTHuecKoe 3HaYeHHE OOJIbIIE TAOIUYHOTO, TO CYHIECTBYET MEXKIYy HEU3BECTHBIMU 3HAUMMAs
CTaTUCTHYECKAsl CBS3b, B IPOTHBHOM CJIy4ae TaKOBAasl CBSA3b OTCYTCTBYET.

AKP 3. Ortcents He3HaumMble (akTop aHanm3mpyemMoil BbIOOpkH. OmnpenenuTsb
CTaTUCTUYECKH 3HAYMMBbIE CBSI3M MEXIY 3aBUCHMBIMHU M HE3aBHCHUMbBIMU IEPEMEHHBIMU U BUJA
PErpecCUOHHOM 3aBUCUMOCTH, a TAK)KE MEX/ly HE3aBUCUMBIMU [1IE€PEMEHHBIMHU.

B nepByto ouepenp cTpouTcs KOPPEISLUOHHAS MAaTPULIA — CHMMETPUYHAs OTHOCUTEIIBHO
JUaroHanyu (aHaJOTMYHO TaOIuIE CHOPTUBHOIO COPEBHOBATEIBHOIO KOMAaHAHOTO WU
JIMYHOCTHOTO YEMIIMOHATa) — 00pa3el] MPUBOAUTCS HUXKE.

X1 Xo X3 Xa X5 Y1 Y, Y3 Ya

Xl 1 rxl,x2 rxl,x3 rxl,x4 rxl,x5 ryl,xl ryZ,xl ry3,xl ry4,xl
X2 1 I'x2x3 rx2,x4 rx2,x5 ryl,x2 ryZ,xZ ry3,x2 ry4,x2
X3 1 I'x3,x4 I'x3,x5 ly1,x3 ly2,x3 ly3,x3 ly4,x3
) 1 I'xa,x5 ly1 x4 ly2 x4 Y3 x4 lya x4
Xs 1 ly1x5 ly2,x5 I'Y3xs I'Yaxs
Yl 1 ryl,yZ ryl,y3 ryl Y4
Y2 1 ry2ys ly2,y4
Y3 1 Iy3y4
Ya 1

3arem 3HaYeHUs KOA(D(UIIMETOB MAPHBIX KOPPEIALNA OTMEUAIOTCS 3HAKOM (+), €CJIH 3TOT
KO3 PHUITUEHT KOPPETAIUN CTATUCTHUECKH 3a9UM, ¥ 3HAKOM (-), €Ciii KO3 OUITMEHT KOPPETSITIT
He3HaunM. JIJIsi OTCerBaHUsI HE3aBUCHMBIX IEPEMEHHBIX (X-0B) MPOBOIUTCS (OJMH U3 METOOB)
CIIEAYIONIasl MPOLEAypa: U3 OOLIeH KOPPESIIMOHON MaTpHIbI BBIACTSETCS Y4acTOK ¢ Xi U B
STYCHKAaX MPOCTABISACTCS COOTBETCTBEHHO (+) WitH ().

X1 X2 X3 Xs Xs Kou-Bo

3HAYUMBIX
KOppeJsuii

X1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xq | + - + 1 + 3

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

Takum oOpa3zom, mocine AByX uTTepauuid octanuck 3 X-a - Xi, X3, u Xs.

Jli1s BbIOOpA 3HAUMMBIX 3aBHCUMOCTEH (M0 K03(pPUIIMEHTY KOPPESIHK) MEXIY Y-MU H
X-MH, 4TOOBI TOCTPOUTH PETPECCHOHHBIC YPABHEHUS CBSI3HM, HEOOXOMMO TPOAHATH3UPOBAT CIIIe
OJIHY YacCTh KOPPEISIIIMOHHON MaTPHUIIBIL:

Y1 Y2 Y3 Yq 3HauUMEIE
Koppensaun X
c Yi
X1 fyixa/+ | Pyosal- | fyaxalt | ryaxal- X1¢YiuY3
X2 Pxaxel- | Faxel- | Faxel- | Ixaxel- X2 — HeT
KOPPEISLUIA ¢
Yi
X3 faxal- | axal- | rxaxal- | Baxs/+ X3cYs
X4 Pl | taxalt | rxaxal+ | rxaxal- | Xac Y1, Y2, Y3
Xs Faaxs/- | Maxsl- | xaxsl- | Faxs/+ Xsc Yy
3nau. koppen. Yi | Yic Yac Ysc Yasc
c Xi X1, Xa Xa X1, Xa | Xz, Xs




Ha ocHoBanuM 3Ha4MMbIX KO3()PHUIUENTOB KOppeIaun Mex Ly Yiu Xi OIpeaenseTcs, 9To
HEOOXOAUMO TOJIYYHTh PErPECCHOHHBIE YPABHEHHMS CIIEAYIOUIMX BUIOB M C YYETOM OTCEUBAHMS
X-0B:

Yi= ap+ aiXi+ asXy;

Y2=ao + asXy;

Y3 =ao+ aiXy+ aaXs;

Y4 =ao+ azXs+ asXs;

AKP 4. IIpu momomu npuMeHeHHs PerpeCCHOHHOTO aHAIN3a PacCUUTaTh KOAPPUIINEHTHI
PErpecCMOHHOTO YpaBHEHHUSI.

B AKP 3 omnpeneneHbl BUAbl PErPECCUOHBIX 3aBUCUMOCTEH, KOTOpble HEOOXOAMMO
MOJIYYUTh Ui OLICHMBAHMS, MPOrHO3a MU YIPaBJICHUS TEXHOJOTHYECKUMHU mporeccamu. s
pacuera KoO3((UIHMEHTOB ypaBHEHUH do, & NPUMEHSETCS pacueTHBIM METOJ HauMEHbIINX
kBagparoB (MHK) c wucnonp3oBaHueM uUCXOMHOW BBIOOPKM ciydaiHbIXx BennuuH. MHK
MIPENIOoNaraeT MOUCK AKCTPEMaIbHOrO0 (MHUHUMAIBHOIO) 3HA4YeHHUsS (PYHKIUOHAA CYMMBI
Pa3HOCTH B KBaJpaTe MKy (aKTUUECKUMU U PACUETHBIMU 3a4CHUSIMU (DYHKIIUHM OTKJIMKA:

F = 2(Ygaxr. — Ypacs)? — min (0). B ypaBHEHHE MOACTABIAIOTCS TTOCTPOYHO (PAKTHIECKUE
3HAQYEHUS Ygaxr. U Ypacu. B BUAE ypaBHEHHMs, nosydeHHOro B AKP 3. Jlisg pemeHns yka3aHHOTO
(GyHKIMOHAIa HEO0X0AUMO MOIYYUTh CUCTEMY YPAaBHEHUN B YAaCTHBIX NMPOU3BOJHBIX U KaxkI0€
U3 YpaBHEHMH NpUpPaBHATH K Hym0. Takum oOpa3zom, moiydarcs 3HA4€HHUsS CBOOOJHOTO WiieHa
ypaBHEHUS a0 U KOO(PPUIIMEHTHI MPU HE3aBUCHUMBIX MEPEMEHHBIX &8 = axi. IS onmepaTuBHOrO
peuiennss MHK nmpumensiercs nporpammuoe odecriedenue Exel (fx — nuneiin). B moxnporpamme
«JTUHEWH» YKa3bIBAIOTCA KOOPIWHATHI Yi U Xi, 3aTeM Habuparorcs nozunun «MCTUHA» u 3aTtem
Shift+Ctrl+Enter. B mpenBapuTebHO BBIIEICHHOE MMOJIE TPOTPAMMHO TTOMEIIAIOTCS PE3YIbTaThl
pacueta — KOSQQHUIMEHTH Ao, & = axi (TepBast cTpoka), KodpumuenT nerepMuHarmu R? (3-1
cTpoka, 1-ii cronber), kputepuii @urrepa F (4-as ctpoka, 1-b1it cromberr).

AKP 5. [IpoBecTn KOPpEKTUPOBKY TOUHOCTH YPAaBHEHUS PETPECCUU B TEUEHUH BPEMEHH.

CornacHo tpe6oBanusim OCT 14-34-90 «CraTucTUYECKH TPUEMOYHBIM KOHTPOJb
KauecTBa METAJUIONPOAYKLIUU [0 KOPPEISIUOHHOW CBSI3M MEXJY HapaMeTpaMu» BO3MOXKHO
UCIIOJIb30BAHME  PErPEeCCHOHHBIX  3aBHUCUMOCTEH  IapaMeTpoB  KadecTBa  (BpeMEHHOE
COMPOTHUBIIEHUSI Pa3pPbIBY, OTHOCUTEIIBHOE CYKEHHUE U T.I.) OT (aKTOPOB (XMUMUYECKUI COCTaB
CTalld, TEXHOJIOTMYECKUE TmapaMeTpbl IMpolecca) [Uisi TMPOTHO3UPOBAHUS CBOMCTB 0e3
OCYUIIECTBJICHUSl Pa3pyLIAONIMX HUCHbITaHUM. J[1s NpOBEpKM TOYHOCTH MOJEIHM IPU 3TOM
HaOupaeTcsi KOHTPOJIbHBIM MAacCCHUB JAaHHBIX, COCTOSIIMX W3 PE3YAbTAaTOB pa3pyLIArOIINX
UCIIBITAHUN OJTHOM JlecsATON IIaBoK/maptuit Takoi nmpoaykuuu. [Ipu Habope He meHee 50 maaBok
WIM OAWH pa3 B KBapTaj MPOBOJIUTCA MPOBEPKAa TOYHOCTH NPHUMEHSIEMON MaTeMaTU4YecKOu
perpeccun. MeToauka MpoBepKH 3akiovyaerca B cieayromieM. Habupaercs MaccuB pasHOCTEH
MeXay (PaKTHUECKUMHU JaHHBIMU KOHTPOJBHOW BBIOOPKM M DPACYETHBIMU 3HAUCHUSMHU I10
PErpEeCCHOHHOMY YPaBHEHHUIO (Ypaxr. — Ypacu.), PACUUTHIBAETCS CpeIHEE 3HAUCHUE ITUX OTKIOHEHHI
U CpaBHUBAETCA CO CTAaTHUCTUYECKUM KpUTEpHEeM (CTaHIApTHBIM OTKIOHEHHEM MapaMerpa
KauecTBa - Syi). Ecnu cpenHee OTKIOHEHHE MEHEE CTaTUCTUYECKOrO MapaMeTpa, TO ypaBHEHUE
NpU3HAETCS  AJEKBAaTHbIM pEAJbHBIM  YCJIOBUSIM. B NpOTMBHOM cilydyae MPOBOJIUTCS
KOPPEKTUPOBKA YpaBHEHHs MMyTeM HM3MEHEHHUS 3HAYEHHUS €ro CBOOOJHOIrO uieHa: do1 = ao -/+
Y(Yoaxr. — Ypaca,)/N, T N — 00bEM KOHTPOJILHOMN BBIOOPKH, 3HAK -/+ MOKA3BIBET, UTO, €CIIU CPEIHEE
OTKJIOHEHHUS Ayi UMEET 3HaK +/- , TO KOPPEKTHUPOBKA 3HAYCHUS Ao OYIET COOTBETCTBEHHO -/+AYyi.

AKP 6. TTocTpouTh MaTpHILy TIOJTHOTO (paKTOPHOTO SKCrepuMenTa Tuma 2" —22 u 23,
B ocCHOBaHMH CTENEHHOW 3aBHCHUMOCTH IIPEJICTABICHO KOJIMYECTBO YPOBHEU
BapbHUpoBaHus (pakropoB. Mimeercs 1Ba BapuaHTa ypoBHEH: 2 - MUHUMAJIbHOE U MaKCUMAJIbHOE
3HAa4eHUs U 3 — MUHUMAaJbHOE, MAKCUMAJIbHOE U Cpe/iHee 3HaueHus (akTopoB. B mokaszarene
CTENEHHON 3aBUCHMOCTH MPEACTaBICHO KoiudecTBO (hakropoB. Ilpu cocTaBieHHMHM MaTpHIIbI
TUTAHUPOBAHUS SKCIEPUMEHTa HEOOXOIMMO YUYUTHIBATh YETHIPE CBOMCTBA CYIIECTBOBAHUS



YpOBHEH  (DaKTOPOB: CHMMETPUYHOCTb, OPTOTOHAILHOCTb, POTATAOCIBHOCTh, YCIOBHUE
HOPMHUPOBKH.

Onpenenutb K03)OUIUCHTHI YPaBHEHHUS 110 U3BECTHOMY alroputMmy: i = (ZXiYi)/n, ao
= Zyil/n.

AKP 7. IloctpouTh Bce BO3MOXHBIE BAPUAHTHI MATPHUIBI JPOOHOTO SKCIEPUMEHTA
tumna 237, 22, Onpenenuts ko3¢ GUIMEHTH ypaBHEHHS TI0 H3BECTHOMY IrOpUTMY: ai = (ZXiYi)/N,
ao = XZyi/n.

AKP 8. Pacumrars ko3(pHUIHEHT KOHKOpAauuu (Kod(h(UIMEHT coriacusi) Npu
IKCIIEPTHOW OLICHKE BIHMSHHUS (PaKTOPOB Ha (PYHKIMIO OTKIHMKA (IIapaMeTp ONTHMHU3AIMU) IO
cnenyromeit 3apucumocti: W = 12S/[m?(n-n)], rme S — cymMMa KBagpaToB OTKJIOHEHHH OT
CpEeIHEro 3HA4YEHHsI OIICHKH YKCIIEPTOB, M — YHCIIO SKCIEPTOB, N — YUCIIO (HaKTOPOB.

AKP 9. Halitu »skcTpeMmanpHOE 3HadeHHE IapaMeTpa ONTUMHU3AlMKM B 00JacTu
onpezeneHuss QyHKIUU IBYX U MHOTO(AKTOPHBIX YpPaBHEHUH (METOJ KPYTOrO BOCXOXICHHUS
bokca-Yuicona) ¢ mnpuMEHEHHEM HWTTEPallMOHHOIO [OIIAaroBOro MeEToJa B HaIpaBJiICHUU
TpaJIueHTA.

Memoouueckue pexomeHOayuu 011 NOO2OMOBKU K CEMUHAPY -  NPAKMUYECKUM
3aHAMUAM

CeMuHap - BuJ TPYNIOBBIX 3aHATUNA MO KAaKOW-TMOO HAy4dHOW, yueOHOM M Apyroi
npoOsieMaTuKe, aKTUBHOE OOCYXKJIEHHWE YYaCTHUKAMHU 3apaHee MOJATOTOBJIICHHBIX COOOIICHUIH,
JTOKJIam0B U T.M. C TEMaTUKON CEMHUHAPOB CTYIAEHTHI 3HAKOMATCS 3apaHee. AJITOPUTM TOArO-
TOBKHM K CEMHHApy CIIEIYIOIIUNA: BHIOpAaB TeMy, CTYJEHT COCTaBJISET CBOM IUIaH-TpauK MOJI-
TFOTOBKM K ceMuHapy. s mpuoOpeTeHus MHPOKOro BUIACHUS MPOOJIEMBbI CTYyIEHT CTapaeTcs
OCMBICIIUTD €€ B 0011IeM 00beMe; TO3HAKOMHUTHCS C TEMOH 10 6a30BOMY Y4€OHOMY MOCOOUIO HITH
JPyroi OCHOBHOM PEKOMEHAYEMOW JIMTEpPAType; BBIIBUTH OCHOBHBIC HWJEH, PACKPBHIBAIOIIUE
JaHHYI0 TpOoOJeMy; CBEpUTh HX OMNpEAeNeHUs CO CIPABOYHHKAMH, SHIMKIONEAWEH; MOA-
TOTOBUTH IUIAH-KOHCIEKT PACKPBITUS JAHHON MPOOJIEMBI; BBISIBUTH HESICHBIE BOIIPOCHI U IOJIO-
OpaTh OMOJHUTENBHYIO JUTEPATypy IS MX OCBEUICHHS; COCTABUTH TE3UCHI BBICTYILJICHHUS Ha
OTJIENbHBIX JIMCTAX Ui MOCIEAYIOEro BHECEHHS JOMOJIHEHUH U MOArOTOBUTH JOKIA] WM pe-
depar s cooOIlIeHUs Ha CeMUHAape; MpoaHalM3UpPOBaTh COOPAHHBIM MaTepuan AJs JOIMOJHU-
TeIbHOW MHGpOpPMAIUHU [0 TEMaM CEMHUHAapa; TOTOBSCH K BHICTYIUIEHHUIO Ha CEMHUHape, M0 BO3-
MO>KHOCTH MPOKOHCYJIBTUPOBATHCS C MPENoJiaBaTesieM; OTHOCUTHCSA K COOpaHHOMY MaTepuaiy,
KaK K UICTOYHHKY OYTyIIUX UCCIIeI0BaHUH.

CeMuHapcKue 3aHATHS PACIIMPSIOT W 3aKPEIUISIOT 3HAHUS, 3aJI0)KEHHBIE B TEOPHUH
npenMera. Ha HUX BBIHOCSATCS BOMPOCHL, OCOOCHHO HEOOXOAMMBIE JUIsl MPAKTUKH, WU MPo0-
JIEMHBIE BOIIPOCHI, KOTOPbIE BO3MOYKHO PEIIUTh TOJILKO B Mporecce coTpyanuyectBa. Cpenu
00s3aTeNnbHBIX TPeOOBaHMI K CEMUHAPY - MPEIBAPUTENHLHOE 03HAKOMIICHHE C TEMOM, BOITPOCaMuU
U JIATEPATYPOU IO JTAHHOU TEME.

CoBpeMeHHas MpaKTHKa IpeajaraeT MUPOKUH KPyTr TUIIOB CEeMUHApCKuX 3aHsaTuil. Cpeau
HUX 0c000€ MECTO 3aHMMAeT CEeMHHAp-AMCKYCCHs, TJIe B JHAJOTe€ XOPOIIO YCBAUBAETCS HOBas
nHbOopMalKs, BUIHBI YOSKICHUS CTYACHTA; 00CYKIAI0TCS IPOTUBOPEUHS (SIBHBIC U CKPBITHIE) U
HEJOCTaTKU; A oOCyKIeHHs] OepyTcsi KOHKPETHbIE aKTyallbHbIE BOMPOCHI, C KOTOPHIMU CTY-
JEHTHl TPEABAPUTENIBHO O3HAKOMJIEHBI. Takke B CEMHMHAp BKIIOUAKOTCS BOMPOCHI JJIsl WH-
TEJUIEKTYaJIbHON Pa3MHHKHU (MHOTJA 3TO TUCKYCCHMOHHAs CTaThs, MO KOTOPOHM CTaBsTCS MpOO-
JIEMHBIE€ BOIPOCHI); IUCKYCCHSI MOJKET pa3BepThIBAThCSA 3a0YHO KaK KpyroBoi cemuHap. [anee
MOJBOAATCS WTOTH AMCKYCCHM, 3aCIyIIMBAIOTCS M 3alllMILNAIOTCS MPOeKTHbie 3ananus. [locne
3TOT0 MPOXOJHUT "MO3rOBOM MITYpM" MO HEpElIeHHBIM MpoOIeMaM IHCKYCCUU, a TaKKe BBISB-
JISIFOTCS TIPUKIIAJIHBIE ACTIEKThI, KOTOPhIE MOKHO PEKOMEHJI0OBATh IS BKIIOYEHHS B KypCOBBIE U
JUTUIOMHBIE pa0OTHI UM B anpoOaliiio Ha mpakTtuke. Ha ceccun mpemnoaaBarens o0o0maer pe-
3yNbTAThI MPOICTAHHON CTYACHTOM PaOOTEHI.



CeMUHapbI-IUCKYCCUU TIPOBOJATCS C 1EJIBIO BBISIBJICHUS MHEHHUS CTYIEHTOB IIO
aKTyaJIbHbIM BOIIPOCAaM M3y4aeMOI'0 IIpeaMeETa.

CemuHap-uccie[oBaHUE MPENoIaraeT MpeiIBapuTeNIbHyI0 paboTy - HamucaHue pede-
para, I0KJIajga Mo UTOraM OMBITHON paboThl. YdacThe B HEM - 3TO, IMPEXKJE BCEro, AUANIOT CTY-
JIeHTa ¢ mpernojaBareneM. Pe3ynbraTsl 00CYX/Ial0TCS HA CeMHUHApE ¢ HarjsiIHBIM MOKa30M HC-
CIIEZIOBATEIILCKOTO Marepuana (CXembl, TaOmuIpl, rpadukd, AMArHOCTHYECKUE METOJIUKH).
YactuuHo MaTepuai MoxeT 0bITh BKItoueH B BKP. IIpu noaroroBke k ceMuHapy-uccieJOBaHUIO
CTYICHT M3y4aeT pe3yJabTaTbl TEOPETUYECKUX HCCIIEJIOBAaHUM, COCTaBiseT OMOIHOrpaduio mo
TeMe, YUUTCs NHUcaTh 0030Pbl 0 TEXHUYECKOH 3a/1aue-npodiieme.

[IpoGnemMHBIIl ceMUHAp TOTOBUTCS MPENOJABATENEM JTOCTaTOYHO OCHOBATEIBHO: IO-
OuparoTcs TpoOJIEeMHBIE M KOHTPOJBHO-TIPOBEPOYHBIE BOMPOCHL. Takoil ceMHHap BO3MOXKEH
TOJIBKO TOCJIE MPOXOXKJIEHUS TeMbl. K HEMY CTYJIEHTBI TOTOBSITCS IO JUTEPATYPHBIM HCTOYHU-
KaM: MOHOrpaduu, CIpaBOYHUKHU, cJOBapu, *kypHaibl. K mpobiemMHOMy ceMuHapy npocmar-
puBaeTcs JMTEpaTypa B paMKaxX pa3iMYHbIX HCCIENOBATENbCKMX IIKOJN  (Hampumep
"TpaauiInOHHBIE U HETPAIUITMOHHBIE TTOAXO0AbI K pobsieme").

Hau6onpmyto 3¢p(eKTHBHOCTh MPUHOCAT CEMHUHAphI, MPOBOJUMBIE B (OpPME KOJIIEK-
THBHOM MO3HABATENBbHOM JIEATEIILHOCTH, UMEIOLIEH OIpeie]IeHHbIe 0COOEHHOCTH, @ UMEHHO:

- pazJielieHre CTY/IEHTOB Ha IPYMIIBI M0 UX JKeJaHUIo (¢ 00sf3aTeIbHbIM y4acTHEM CTY-
JIEHTa C YCTONYMBBIM UHTEPECOM K JAaHHOMY MPEIMETY);

- IOCTAaHOBKA OOIIKX LIeNIel U 3a/1a4 ISl TPYIIIIBL;

- paboTa B MOCNEA0BAaTEIbHOCTH - UHAUBHAYaJIbHas, MapHas (4alle BCEro NmepeKpecT-
HBII onpoc), paboTa B rpymnine, KOJUIeKTUBHAS;

- 00s13aTeNnbHOE MpeBapUTEIHLHOE OTPAaHUUEHUE TI0 BPEMEHH Ka)KJI0TO 3Tana 3aHsATHil;

- DKCTIEPTHBIA aHATU3 C pacyeToM Kod(PHIneHTa KOHKOPAAIIHH;

- OIICHKa pa0OoThI IPYIIIBI IPENOAAaBATEIIEM;

- IPOBEJICHUE CAMOOLIEHKHU.

Tpumepuoii nepeuervb mem pehepamos 8 suoe UHOUBUOYAAbHbIX domaunux 3aoay (MU[3)

N3 Ne 1. Tlonstuga MareMaTHYECKOM CTAaTUCTUKH. BuHIbI SKCIEPUMEHTOB.

KounTposbubie kapThl. [11aHbl SKCIIEPUMEHTOB

1. OcHOBHbIE TMOHSATHS W3 TEOPUU BEPOSTHOCTH M MATEMaTHUYECKOH CTAaTUCTHKU
(reHepasibHasi COBOKYIHOCTb, BEIOOPKA CITyJalHbIX BETMYHH, XapaKTEPUCTUKH BBIOOPKH).

2. IlonsaTue o BUJAX MJIAHUPOBAHUS MATEMATHYECKOTO M (PU3UYECKOTO IKCIIEPUMEHTOB,
MPUHIIUIIAX T€OMETPUUECKOTO U (PU3MUYECKOTO MO00US 00BEKTOB YIIPABICHHUS.

3. Texkyuuii KOHTPOJIb MPOYKLUU.

4. TTpuHuMIibl BbIOOpAa KOHTPOJIUPYEMBIX MapaMeTpOB W HMX YPOBHS B CTaHAapTax Ha
METAJLTyPrHYECKYIO POIYKIIHUIO.

5. Craructuueckoe 000CHOBaHHE O0OBeMa BHIOOPKH MPU KOHTPOJIE Y TMOCTaBIIMKA U
MOTPEOUTEIIS.

6. KoHTpoJIbHBIE KapTHhI.

7. O06mas cxema yrpaBJieHHs] TEXHOJIOTUYECKUM OOBEKTOM C aJanTUBHBIM OJIOKOM

8. TeopeTnueckuii MOIX0J, MaTeMaTHYECKOE CHUMYIMPOBAHUE YCIOBUN AKCIEPHUMEHTA,
(bu3HYeCKuit HIKCIEPUMEHT.

9. YcnoBus noo0us pusnueckoro o0beKTa U MaTepUanbHOM KOMUH.

10. Bo16op Hanbosee 3¢h(heKTUBHON CXEeMbl HIKCIIEPUMEHTA.

11. CocraBneHue minaHa MPOBEIEHUS SKCIEPHUMEHTOB pa3HBIX YpPOBHEH (OMBITHBIN,
nabopaTopHbIH, MOJTYTIPOMBIIIUICHHBIH, MIPOMBIIILIICHHBIH, W3TOTOBJICHHE OTIBITHO-
MIPOMBIIIIJIEHHOW TApTHN).

N3 Ne 2. Koapunuent koukopaanuu. [IpaBuia mianupyeMoro skcrepuMeHTa
1. Buasl mapameTpoB ONTUMHU3AIUM, 00OOIIEHHBI MapaMeTp ONTUMM3AIMU, (QYHKIUSI
KEJIaTEbHOCTH.



2. Beibop THma MaremMaTH4eCcKOi OJTUHOMUATHLHON WITH WHOW MOJICITH.

3. [IpaBuia nocTpoeHusl MIaHOB — IPOOHBIX PEILIHK.

4. PUCKM MIpH UCTIOJIB30BAaHUM TUIAHOB C IPOOHBIMH PEIUIMKAMU — BIIMSIHAE HA TOYHOCTh
MPOTHO3UPOBAHMS (DYHKIIUU OTKIIMKA.

5. Tunbl TWIAHOB JKCIEPUMEHTa — NBY- U TpexX (akropHbie miansl tuma N = m” (N —
HE00X0IMMOE KOJIMUYECTBO OMBITOB, M — KOJMYECTBO YPOBHEH BapbUPOBAHHS CIyYalHBIX (hak-
TOPOB, N — KOJWYECTBO (PaKTOPOB).

6. Koaddunment xonkopmamwu (KOXPQGUIIUEHT COTJIACHsI) TPU DSKCIEPTHOH OIICHKE
BIUSHHS ()aKTOPOB Ha (PYHKIMIO OTKJIMKA (TTapaMeTp ONTUMH3AIINN ).

7. OcHOBHBIE CBOMCTBA MaTpUIbl MAaTEMaTUYECKHU INIAHUPYEMOTO SKCIIEpUMEHTa (OPTOro-
HaJIbHOCTh, POTOTA0EIBbHOCTh, CHMMETPUYHOCTh, HOPMUPOBKA SKCIIEPUMEHTAILHON MaTPULIBI).

8. Metonuka pacdyeta KOIDPHUIIMEHTOB HSMIIUPUUYECKOTO YPABHEHHUS 110 JaHHBIM
IIPOBEJIEHHOTO MJIAHUPYEMOT'O SKCIIEPUMEHTA.

9. Cs3b 3¢ ¢ekra pakropa ¢ KorpuMeHTaMH YpaBHEHHUS.

10. Kputepuu onTuManbHOCTH IJIAHOB 3KCIIEPUMEHTA.

11. BBegenue B pelieHHE MO MOUCKY OINTHUMAIbHOIO 3KCTPEMAIBHOIO 3HAYCHMS
napaMeTrpa ONTHUMH3allMd B 0OJacTH omnpefeneHuss QYHKIUU ABYX W MHOTO(paKTOPHBIX
ypaBHEHUH (MeTOJ KpyToro BocxoxaeHus bokca-Yuicona u ap.).

[Tpunoxxenue 2
7 OneHo4YHbIe CPeACTBA VIS MIPOBEACHHUS IIPOMEKYTOYHON aTTecTaluu



a) [lnanupyemble pe3ybTaTbl 00y4eHHs M OLICHOYHbIE CPeACTBA JIsl IPOBeAeHUA
NPOMEKYTOYHOH aTTeCTALMM:

CrpykTypHBIi
JIEMEHT

[Inanupyembie pe3ysbTaThl 00YUCHUS

OneHouHbIE CpesicTBa

OIIK-4 - CrocobeH TpOBOIUTH M3MEpeHUs: W HabmrogeHus B cdepe mpodeccHoHaTbHON
ACATCIBbHOCTH, OGpaGaTLIBaTI) U OPCACTABIATh OKCICPUMCHTAJIbHBIC JaHHBIC

OIlIK-4.1

BriOupaeT u mpuMeHsIeT METOIbI U
CpencTBa U3MEPEHHUs U1 OlIpeesie-
HHUsI CBOMCTB MaTEpPHUAIIOB U U3JIEIUN U3
HUX

Teopernueckue Borpoch! (M3 Ne 1, 2)

1. CBenenus U3 TEOPUU BEPOSITHOCTU U
MaTeMaTHU4eCKOW CTaTUCTUKU (TeHE-
paibHasi COBOKYITHOCTb, BRIOOPKA
CITy4ailHBIX BEJIMYWH, XapaKTEPUCTUKHI
BBIOOPKH).

2. Buapl nimaHupoBaHUs MaTeMaTHYeC-
KOTO ¥ (PM3UYECKOTO IKCTICPUMEHTOB,
MIPUHITUTIE TEOMETPUIECKOTO U (hU3H-
YECKOTO 1MOI00UsS 0OBEKTOB yITpaBJe-
HUS.

3. [Topsimok mpoBEIECHUS TEKYIIETO
KOHTPOJISI IPOTYKLIUH.

4. [TpuHIMIIBL BEIOOPA KOHTPOJIUPYE-
MBIX [TAPaMETPOB U UX YPOBHSI B CTaH-
TapTax Ha METaJUTypru4eCcKyo Mpo-
ITYKIUIO.

5. Cratuctuueckoe 000CHOBaHKE 00b-
eMa BbIOOPKH IPU KOHTPOJIE Y OCTaB-
11K ¥ TIOTPEOUTEIS.

6. MeToapl MOCTPOEHUST KOHTPOJIBHBIX
KapT.

7. OO011YyI0 CXeMY yIpaBJIEHUS TEXHO-
[TOrn4ecKM 0OBEKTOM C a/IalTUBHBIM
OJIOKOM.

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

0. VYcnoBus moaoOus (U3HYECKOTO




OIIK-4.2

[TpoBOIUT SKCTIEPUMEHTAIILHBIE UCCIIE-
JOBaHMS U UCIIOJIb3YET 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(P(PUIUEHTBI PETPECCHOHHOTO
ypaBHeus: merogom MHK

2. HaxomuTh SKCTpeMabHOE 3HAYCHUE
apaMerpa ONTUMM3AallMM B 00JacTH
onpeseneHuss (QYHKIUHM C TIPUMEHe-
HUEM HTTEPAIIMOHHOTO IOIIAroBOTO
METO/1a B HAIIPABJICHUH T'PATUCHTA.

3. CTpouTh BapHaHTBI MaTPHUIIBI APOO-
HOTO JKcrepuMenTa Tuma 2571, 252
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 YpaBHEHHsI pErPECCUU B TEUEHUHU
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,
riae N — 00beM KOHTPOJBbHON BEIOOPKH,
3HAK -/+ MOKa3bIBET, YTO, €CIIU CPeJl-
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-
e TPOBEICHUS] 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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