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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

lenbto ocBoeHus moxayisa AucUUIUIMHBL "[lmaHupoBaHue 5KcrepuMeHTa" SBISETCA
NoAroToBKa OakanaBpoB 1o HampasieHuto 22.03.02 "Meramnyprusa" u IpoQHI0 MOATOTOBKH
"OO6paboTka METAIOB JAaBJICHHEM" K MPOQPECCHOHAIBHOU JEATEIBHOCTH B COOTBETCTBUU C
TpeboBanusiMu DeaepanpHOro ['ocyaapcTBeHHOro 00pa3oBaTeILHOTO CTAaHAAPTA.

3amavyeil W3y4deHHs IUCUUILUIMHBI SIBISETCS MOATOTOBKA CTYACHTOB K TBOPYECKOMY
MIPUMEHEHUIO MOJTYYEHHBIX 3HAaHUN TP CO3/IJaHUU HOBBIX U COBEPILIEHCTBOBAHUIO JACHCTBYIOIINX
TEXHOJIOTHYECKHX MTPOLIECCOB, POPMHUPOBAHUIO Y CTYJICHTOB CUCTEMbI 3HAHUH 1O IJITAHUPOBAHUIO
IKCIIEPUMEHTOB BO BceX cepax ydyeOHOHW M TMPOW3BOACTBEHHOH NEATEILHOCTH. JTa 3aaada
pelaeTcs CiaeayIMMH CI0OCO0aMU:

- JIaTh TMOHATHUS 00 OIIEHKE IKCIEPUMEHTAIIbHBIX JIAHHBIX, FTEHEPAIbHONW COBOKYITHOCTH U
BBIOOPKU U3 HEe CIIy4aliHbIX BEJIMYUH;

- chopMHUPOBATh y CTYyJEHTAa MPEICTABICHHUS O KOPPEISAIMOHHOM U PErPEeCCHOHHOM
aHaJIM3aX, METOJUKE OIICHKU 1 OTCEUBAHUS PA3IUYHBIX ()aKTOPOB BEIOOPKH CITyYalHBIX BEIHUNH;

- 00yuuTh OOYy4YaOMIMXCS METOJaM IUIAHUPOBAHHOTO JKCIIEPUMEHTAa M IOMCKa
ONTUMAJILHBIX 3HAYEHUH (YHKIIMH OTKIIMKA B OTIPEAeNIEHHOM 00J1acTH CyILeCTBOBaHUS (haKTOPOB
TEXHOJIOTMYECKOI0 MPOIIecca;

- IPUMEHATh METOJbI TUIAHWPOBAHHOTO JKCIIEPUMEHTa ISl 00JEerYeHusl pacyeToB Mpu
MPUMEHEHHUHU IPOOHOTO (PaKTOPHOTO IKCIICPUMEHTA.

2 MecTo IMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil IPOrpaMMbl

Hucnummaa [TnaHupoBaHue SKCIIEPUMEHTA BXOAHWT B 00SA3aTEIbyI0 YacTh y4EOHOTO
11aHa 00pa30BaTesIbHON POTrPaMMBI.

JUis  u3ydyeHWss  AUCUMIUIMHBI ~ HEOOXOAMMBbI  3HaHUs  (YMEHHS,  BIAJCHMS),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

AHanus yucioBoi HHPopMau

MaremaTtuueckuii aHaIu3

Maremaruka

dusuka

WNudopmarrka 1 HHGOPMAITMOHHBIE TEXHOJIOTUU

3HaHus (YMEHHUs, BIAJCHUS), IOJyYEeHHbIE IPU W3YYEHUH TAHHOW JUCHMIUIUHBI OyIyT
HEOOXOAUMBI JUIsl U3yUSHUS IUCIUIUTNH/TIPAKTHK:

MonenupoBaHu€e MPOLECCOB U 0OBEKTOB B METAILITYPTUU

[ToaroroBka Kk npoiietype 3aliuThl ¥ 3allMTa BHITYCKHON KBATM(PUKAIIMOHHOMN paboTh

[udpoBuzarys MeTaUTypruieckiux TeXHOIOTUiI

3 Komnerenuun ody4aromierocsi, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBoeHus aucuMIiMHbl (Monyns) «[lmaHupoBaHME SKCHEPUMEHTa»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIMIUMU KOMIETEHIIUIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-4 CriocobeH mpoBOIUTH H3MEpeHHs M HaOmoaeHus B cdepe mnpodeccuoHanbHOM
JIeSITeTIbHOCTH, 00pabaThIBaTh U MPEJICTABISITh DKCIIEPUMEHTAIBHBIC TaHHBIS

OIlK-4.1 Bri6upaeT u nmpuMeHsieT METO/Ibl U CPEACTBA U3MEPEHUS TSl OTpeieNIeHuUs
CBOICTB MaTEpUAJIOB U W31 U3 HUX
OIIK-4.2 ITpoBOAMT APKCHEPUMEHTANbHBIE MCCIEAOBAHUS M HCIOJIB3YET OCHOBHBIE

preMbl 00paOOTKH U IPEACTABISHHUS ITOJYICHHBIX JaHHBIX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIINHBI (MOAYJIS)
OO0mas TpyI0eMKOCTh JNUCIMIUIMHBI COCTaBIsAeT 3 3a4eTHhIX eauHull 108 akan. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 8,7 akaj. 4acoB:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynuTopHas — 0,7 akaJl. 4acoB;

— caMocTosiTenbHas pabora — 95,4 aka. yacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaIiK - 3a4€T

AynuropHas g
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
Paznen/ Tema 2, (B axaz. yacax) E E‘ Bux . KOHTpOJIA Kon
> 3 © | caMOCTOATENIFHON | YCIIEeBaEMOCTH H
JIACIMTUTHHBI R S . | xomneTenn
Q & padoThI IIPOMEKYTOYHOM
na6. |npakr.| £ .8
Tlex. Z'g aTTecTaluu
3aH. | 3aH. O &
1.
1.1 Bsenenne. CaeneHus
U3 TEOPUH BEPOSTHOCTH W
MaTeMaTHYEeCKOH CTaTHc-
THKH reHepaibHas .
COBOKyl‘[HOCTI(:, 15:160p1<a Ipopaborka Texymuit
crtyuaitibix BeTHHH, TEOPETHYECKOTO KOHTPOJTb
(JIEKIIMOHHOTO) YCIIEBAEMOCTH.
XapaKTCPHCTHIH 0,5 0,5 12,1 MaTepHana. [IpoBeneHue OrK-4.1,
BelOOpku) Ilomstue o ! ' ' OIIK-4.2
BHIAX IaHIpOBAHNS U3zydenue pacueTHBIX paboT
JIOTIOJTHUTEINIFHOTO | ¢ IPUMEHEHNEM
MaTeMaTHIECKOTO u
P — Marepuaa. TIK.
IKCIIEPUMEHTOB,
MPUHIIIIAX
TEOMETPUUYECKOTO u
1.2 Craructuueckre
METOALl B  YIPaBJICHUU ITpopaboTka
Ka4eCTBOM  TPOXYKUMHL [ 4 TEOPETHYECKOTO
Texymuit KOHTPOJIb (JIeKIMOHHOTO)
nponykiuud.  [TpuHIUIEL Marepuana.
BBIOOpa KOHTPOJIUPYEMBIX Nzyuenue
napaMeTpoB U UX YPOBHS B JIOTIOJTHUTEIIEHOTO Texcymit
CTaH-ZIapTax Ha MaTepHania.
METaJUTYPTUIECKYIO IIpopaboTka crIIf:aTepn?(J)]cbm
MIPOIYKIIHIO. METOINYECKUX Y ’ OIIK-4.1,
0,5 0,5 11,9 o [IpoBeneHue
Craructudeckoe YKazaHuH’ K OIlK-4.2
000CHOBaHUE o0beMa MPaKTUICCKUM pacueTHpIx pabor
BBIOOPKHU TIPU KOHTpOIE y 3aHITHSM, ¢ "pmlffI?eHHeM
MOCTaBIINKA u COCTaBJICHHE ’
noTpeouTens. KOHCIIEKTa,
Kontponbubie kaptsl. O6- TIOATOTOBKA
masg CcxXeMa YIpaBJICHHUA OTBETOB I10
TEXHOJIOTHYECKUM KOHTPOJIbHBIM
O6'I)eKTOM C aJaliTHBHBIM BOIIpOCaM.
6JI0KOM.




1.3 XapakTepUCTHKA

BUJIOB 9KCHEPUMEHTOB
. IIpopaboTka
(TeopeTrueckuil  MOIXOJ,
TEOPETHYECKOTO
MaTeMaTH4YeCcKoe
. (JIEKIMOHHOTO)
CHMYJIMPOBAHUE YCIOBHUH
Mmarepuana.
9KCIIEPUMEHTA,
¢busnyeckuit Msyuenne
JIOTIOJTHUTEIILHOTO .
SKCHEPUMEHT),  YCJIOBHUS Tekymmit
Marepuana.
no-1o0ust  (PU3HUYECKOTO KOHTPOJIb
N IIpopaboTka
00beKTa U MaTepPHUATBHOM YCIIEBaEMOCTH.
METOJIUYCSCKUX OIIK-4.1,
kormuu. Bribop Hamboinee 0,5 0,5 11,9 N [IpoBeneHue
% yKa3aHHUH K OIIK-4.2
3¢ peKTUB-HOI CXEMBI pacueTHbIX paboT
MPAKTHICCKUM
JKCIIEPUMEHTA. C IpUMEHEHHEM
3aHATHSM,
CocraBienue TIaHa IK.
COCTaBJICHHE
MPOBEACHHUS
KOHCIIEKTa,
SKCIEPUMEHTOB  pa3-HbIX
. N MOJIrOTOBKA
ypOBHEH (OTIBITHEIH,
N OTBETOB 110
1abopaTOpHbIi,
. KOHTPOJIbHBIM
MOJTYTIPOMBILICHHBIH,
. BOIIPOCaM.
TPOMBIIIICHHBIH,
W3TOTOBJICHUE  OIBITHO-
ITpopaboTka
TEOPETHYECKOTO
(JIEKIMOHHOTO)
1.4 BBeneHue B METOAUKY MaTepHana.
TUIaHUPOBAHUS Uzyuenue
IKCIIEPUMEHTA (oOmme JIOTIOJTHUTENIEHOTO Texyrmit
TIOHSITHS, TPUHITUIIEI). Mmarepuaa. Y
B I 6 KOHTPOJIb
HIBI apaMeTpoB popaboTka
ONTHUMM3AIAHN METOIMUECKUX yCreBaeMoCTH. OIIK-4.1
L 0,5 0,5 11,9 . ITpoBeneHue )
0000IIeHHBIH  MapaMeTp yKa3aHUH K OIlK-4.2
pacyeTHbIX paboT
ONTHUMHU3ANNY,  OYHKIHS MPaKTHIECKUM
C IpUMEHEHHEM
JKenaTenbHOCTH.  Bribop 3aHATHSM, K
THOA MaTeMaTH4YeCKOI COCTaBJIEHHE KOH- ’
MOJTMHOMHATBHOM I CIIEKTa,
WHON MOJICNH. MOJrOTOBKA
OTBETOB I10
KOHTPOJIbHBIM
BOIIPOCAM.
1.5 Tlomueiii U ApOOHBII IIpopaboTka
(haKTOPHBII 3KCIIEPUMEHT. TEOPETUYECKOTO
IpaBuna MOCTPOSHUS (JIeKIMOHHOTO)
IUIaHOB - JIPOOHBIX MaTepHaa.
PpEIUINK. Pucku npu Nsyuenune
UCTIOJI30BaHUU TUIZHOB C JIOTIOJTHUTEIb- .
Texymnit
JIPOOHBIMH PETUTUKAMHU — HOTO MaTepuaa.
KOHTPOITb
BJIMSHHUE Ha  TOYHOCTh IIpopaboTka
MIPOTHO3UPOBAHMS METOINYECKUX yereBaeMocTH. OIIK-4.1
p p 0,5 0,5 11,9 o [IpoBeneHue o
¢yHKIMU OTKIHKA. THIBI YKazaHuH’ K OIlK-4.2
pacyeTHbIX paboT
IUIAHOB OJKCIIEpUMEHTa — MPAKTHIECKUM
C IPUMEHEHHEM
IBY- W TpeX (haKTOpHEIE 3aHATHSM, K
ranel tama N = mn (N — COCTaBJICHHE ’
HEOOXOIUMOE KOJIMYECTBO KOHCIIEKTa,
OMBITOB, M — KOJUYECTBO MOJrOTOBKA
YpOBHEH  BapbUPOBAaHUS OTBETOB I10
ciyyaiiHbIX (haKToOpoB, N — KOHTPOJBHBIM
KOJINYECTBO (haKTOPOB). BOIIPOCAM.




IIpopaboTka

1.6 Koaddumuenr
TEOPETHYECKOTO
KOHKOP/IAIIUU
(JIEKITMOHHOTO)
(ko3¢ dunmeHT coryacus)
N Marepuana.
NpU  IKCIEPTHOW OIICHKE
Nzyuenne
BiIMsHUS  (AKTOPOB  Ha
JIOTIOJTHUTEIIEHOTO .
GbyHKIHIO OTKJIMKa Tekymmit
Mmarepuana.
(mapaMeTp ONTUMH3ALINH). KOHTPOJIb
. ITpopaboTka
OCHOBHBIE CBOWCTBa YCIeBaeMOCTH.
METOAUYECKHX OIIK-4.1,
MaTpHUIIBl MaTeMaTU4eCKU 0,5 0,5 11,9 o [IpoBeneHue
yKa3aHU# K OIIK-4.2
TUTAHAPYEMOTO pacyeTHBIX paboT
MPAKTHIECKIM
9KCIIEPUMEHTA C IPUMEHEHUEM
3aHITHSM,
(OpTOrOHaNbHOCTS, IIK.
COCTaBIICHHE
POTOTa0EIBHOCTD,
KOHCIIEKTa,
CHMMETPUYHOCTb,
MOJIrOTOBKA
HOPMHPOBKA
N OTBETOB 110
IKCTIEPUMEHTATBEHOMN
KOHTPOJIbHBIM
MAaTpHIIBI).
BOIIPOCaM.
ITpopaboTka
TEOPETHYECKOTO
(JIEKIIMOHHOTO)
1.7 Meronuka pacueTa MaTepHania.
k03 urmeHToB Uzyuenwue
IMITUPHUYECKOTO JIOTIOJTHUTEIBHOTO .
Texymuit
yYpaBHEHHS MO JaHHBIM Marepuana.
KOHTPOJIb
MPOBEIEHHOTO IIpopaboTka
yCIeBaeMOCTH.
TUIAHUPYEMOTO METOIMYECKUX OIlK-4.1,
0,5 0,5 11,9 o [IpoBenenue
9KCIIEPUMEHTA. CBs3b yKa3aHUH K OIIK-4.2
pacyeTHbIX paboT
3¢pdekra  daktopa ¢ MPAaKTUICCKUM
C IPUMEHEHHEM
k0a(punmenTamu 3aHATHAM, MK
YpaBHEHHSI. Kputepun COCTaBJICHHE ’
ONTHUMAIILHOCTH  TUIAHOB KOHCIIEKTa,
JKCIIEPUMEHTA. IIOJTOTOBKA
OTBETOB 110
KOHTPOJIBHBIM
BOIIPOCAM.
ITpopaboTka
TEOPETHYECKOTO
(JIEKILIMOHHOTO)
Marepuana.
1.8 BeeneHue B pelieHHe Nzyuenue
M0 TIOMCKY ONTHMAJILHOTO JIOTIOJTHUTEIIEHOTO .
Texymmit
IKCTPEMATIBHOTO 3HAYCHHSI Mmarepuana.
KOHTPOJIb
napaMeTpa ONTHMH3AIIHY B IIpopaboTka
yCIeBaeMOCTH.
obnactu onpeaeneHus METOINYECKUX OIIK-4.1,
0,5 0,5 11,9 o [IpoBeneHue
(dhyHKIUU JBYX u yKa3aHUH K OIlK-4.2
pacyeTHBIX PadoT
MHOTO(aKTOPHBIX NIPAKTUYECKUM
o C IPUMEHEHHEM
ypaBHEHHI (mMeTon 3aHATHSM, K
KPYTOTO BOCXOKICHHS COCTaBJICHUE ’
Bokca-Yuncona u np.). KOHCIIEKTA,
MOATOTOBKA
OTBETOB I10
KOHTPOJIbBHBIM
BOIIPOCaM
HWroro no pazneny 4 4 95,4
Hroro 3a cemectp 4 4 95,39999 3a4éT
Hroro no aucrumianne 4 4 95,4 3a4er




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouiecce npenogaBanus nucuIuinHbl «l [nanupoBaHue 3KCIEpUMEHTA» MPUMEHSIOTCSA
TPaJULIMOHHAS U MOJYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Jlexumu IPOXOJAT KakK B TPAAUIIMOHHON (opMe, TaK U B (hOpPME JICKIIUH-KOHCYIbTAIUH,
IJ€ TEOPETHUYECKUI MAaTepHall 3apAHEE BBIAACTCSA CTYICHTaM ISl CAMOCTOSITEIIBHOIO U3yUYEHHS,
JUISL TIOATOTOBKHU BOMPOCOB JIEKTOPY, TAaKUM 00pa30M, JICKIUS MPOXOIUT MO THITY BOMIPOCHI-
OTBETHI-IUCKYCCUs. JICKIIMU YUTAIOTCS C HMCIOJIb30BAHUEM MYJIbTHMEIUWHOTO 000PYHAOBaHUS,
MPE3EHTAMOHHBIX MAaTEPUATIOB.

JleKMOHHBIA MaTepuan 3aKperuisieTcs B XOJ€ NPAKTHYECKUX 3aHATHM, HAa KOTOPBIX
BBIMIOJIHAIOTCS TPYNIOBbIE WM HWHAMBUIyAJIbHBIE 3aJaHUs IO MpoijaeHHOW Teme. [lpu
MPOBEJCHUH MPAKTUYECCKUX 3aHSATHI HCIOIB3YETCS] METOJI KOHTEKCTHOTO OOYYCHWHsI, KOTOPBIN
MO3BOJISIET YCBOUThH MaTEpUall MyTEM BBISBICHUS CBSI3€H MEXIYy KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipyu BBHINOJHEHUU MPAKTUYECKUX 3aHITHH HCIOJIB3YETCS TEXHOJOTHUS KOJUIEKTHBHOIO
B3aMMOJICHCTBYS. 3aHATHS MIPOBOJATCS B BHJE OOCYKICHHS MOMYYEHHOTO 3aJaHHs, IPH ITOM
CTYIEHTBHl pabOTalOT COBMECTHO C TMOCJIEAYIOIIMM TPYIIOBBIM aHATU30M MOJYUYEHHBIX
pe3yJIbTaTOB.

B yueGHOM mporiecce UCHONB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI IPOBEICHUS
3aHATUN (KOMIBIOTEPHBIE CHUMYJSLHMHA, pPa300p KOHKPETHBIX CHUTyalldii) B COYETAHUU C
BHEAYJIUTOPHOU paboToii ¢ 1enpio GopMupoBaHUS U pa3BUTUS MPOGECCHOHATBHBIX HABBHIKOB
o0ydJarouuxcsi.

CaMmocTtosiTenbHasi paboTa CTYIEHTOB CTUMYJIHPYET CTYAEHTOB K WHIUBUAYATbHON
popaboTKe TeM B IPOIECCe HAMMCAHUs pedepaToB, BHITOJHCHUS WHANBUIYAIBHBIX 3a/IaHUMN, B
MIPOIIECCE MOATOTOBKY K KOHTPOJIBHBIM Pab0TaM M UTOTOBOM aTTECTallUH.

6 YueOHO-MeTOIMYECKOE 0O0ecreueHue CAMOCTOSITeIbHOI padoThl 00y4arouXCs
[IpencrarneHo B mpuitoxeHuu 1.

7 OneHOYHBIE CPeACTBA /sl IPOBeeHH s IPOMEKYTOYHOM aTTecCTAlMI
[IpencraBieHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE OfecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. JykesinoB, C. 1. OCHOBBI HH)KEHEPHOTO IKCIIepUMEHTa: YueOHoe mocodue / JIyKbsiHOB
C.HU., IlanoB A.H., BacuiwseB A.E. - Mocksa M1 PUOP, HUI] MTH®PA-M, 2019. - 99 c.: -
(Boiciiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-100021-2. - TekcT : 35eKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/1020699 (nara oopamienus: 25.12.2019).

0) lonmotHuTEIBHAS TUTEPaTypa:

1. Annep, FO.Il. Merononorus u npakTuka IUIaHUPOBaHUA 3KcHepuMeHTa B Poccun :
monorpadus / F0.I1. Axznep, }0.B. I'panockuii. — Mocksa : MUCUC, 2016. — 182 c. — ISBN
978-5-87623-990-7. — Tekcr : anekTpoHHbIH // JIaHb : 37eKTPOHHO-OMOIMOTEYHAs CHCTEMA. —
URL: https://e.lanbook.com/book/93686 (mara obpamienus: 17.12.2019). — Pexum nocryna:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

2. Menpanuenko, A.C. Maremartuyeckas CTaTHUCTHUKAa M aHalIM3 JAHHBIX | ydeOHoe
nocooue / A.C. Menpunuenko. — Mocksa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-906953-62-
9. — Texkcr : onekrponsblid // JlaHe : s1meKTpoHHO-OMONHMOTEeYHass cucrema. — URL:
https://e.lanbook.com/book/108035 (mara obpamenus: 18.12.2019). — Pexum moctymna: st
aBTOPH3. MOJIH30BATEIIEH.

3. Crenanos, I1.E. [InannpoBanue sxcniepumenTa | yaeOHo-MeToamaeckoe nocooue/I1.E.
CrenanoB. — Mocksa : MUCHUC, 2017. — 22 ¢. — TekcT : 3neKTpoHHbIi //



https://e.lanbook.com/book/93686
https://e.lanbook.com/book/108035

Jlanp : snekTpoHHO-OMOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/108113. —
Pexxum octyna: aJist aBTOpU3. MOJIb30BATEIEH.

B) MeToauyeckue ykazaHusi:

1. Cratuctudeckre MeTOAbl 00paOOTKH M aHATN3a YHCIOBOW HH(OpMAIIMH, KOHTPOJIS U
ynpBbUieHUs kadectBoM npokata/M.U. Pymsanes, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
Uepxkacos, A.B. JlorunoB. — Yue6Hoe nocodue. — Marauroropck: M3a-Bo Maruutoropck. roc.
texH. yH-Ta uM. .. Hocoga, 2014. 257 c.

2. MonoukoBa O.C. BapuaHTpl 3agaHuii 1O aHAIW3Yy YUCIOBON HHpOpMammu ais
OaxanaBpoB. — Meronuueckue ykazanus. - Maruuroropck: M3n-so MarHuToropcek. roc. TexH. yH-
taum. I'.'1. Hocosa, 2017. 15¢c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanue 10 Ne norosopa CpoK IeHCTBUS JTUIICH3UH
MS Office 2007 Ne 135 oT 5eCCDOMIO
Professional 17.09.2007 P
STATISTICA B.6 K-139-08 OT OeCCpPOUHO
ONEeKTPOHHBIE K-227-12 or
TUTAKaTBI IO KYPCY |11 59 2012 0eccpodHo
"Marepuanosegenue" [

Adobe Reader cBOOOTHO 0eccpoUHO
IpodeccuonanbHbie 6a3b1 JTAHHBIX M HHGOPMAIIMOHHbIE CIIPABOYHbIE CHCTEMbI
HazBanue kypca Cchlika
HarmonanbHas UH(POPMAIIMOHHO-

aHamuTHueckas cucrema — Poccuiickuii|URL: https://elibrary.ru/project_risc.asp
HHAEKC HayaHoro nutuposanusg (PYHIL)
[TouckoBas cucrema Axamemuss Google
(Google Scholar)

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

denepaibHOe rOCyIapCTBEHHOE
oromkeTHoe yupexaenue «Denepansubiii|URL: http://wwwl.fips.ru/
HWHCTUTYT HpOMBIHIJ'IeHHOfI

OJEeKTPOHHBIE  pecypchl  OMOIMOTEKH

: i 2 =
MLTY . T Hocopa https://magtu.informsystema.ru/Marc.html?locale=ru

Pocculickas I'ocynapcrBennas
ouosmoreka. Karagoru
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTIHHBI (MOLYJIs1)

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

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIUITIIIMHBI BKIIFOYACT:


https://e.lanbook.com/book/108113

MaTCpI/Ia.HBHO-TeXHI/I‘-IGCKOG obecrneucHUe JUCIHUIIIIMHBI BKIIFOYACT:

1. AynuTtopust 1Jis ISKIIMOHHBIX U MPAKTHYECKUX 3aHITUN - MyJIbTUMETUIHBIC CPECTBA
XpaHEeHHs, TMepeladyd U TpPEACTaBICHUs WHQPOPMAIUU, MOJCIN KPUCTALTUYECKUX PEIICTOK,
TUIaKaThI

2. Aymurtopust  Jis TPYNIOBBIX W WHAMBHIAYAIBHBIX  KOHCYJIbTAIUH,
CrernanusupoBanHas Mebelb. [lepconanbHbie KoMmbioTepsl ¢ makerom MS Office, Beixoaom B

WHTEepHET M C JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpEIy
YHHUBEPCHUTETA TEKYIIETO KOHTPOJIS M IPOMEXYTOYHON aTTeCTAIlH

3. Ayauropuum i CaMOCTOSTENBbHON paboThl: KommbloTepHble [lepcoHanbHbIE
KoMIboTephl ¢ maketoM MS Office, Beixomom B IHTEpHET U ¢ JOCTYIIOM B KJIACChI; YMTAILHBIC
3aJ1bl OMOIMOTEKH AIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA.

4. TlomenieHue asi XpaHeHUs: W Hpoduiaktuaeckoro Crienuanu3upoBaHHas MeOelb.
CraHOYHBII Tapk 00OpYIOBaHMS M MHCTPYMEHTHI JUIsl OOCITYXKHBaHHMS M PEMOHTa y4eOHOTrO
obopynoBaHus. MPOGUIAKTHYECKOTO OOCIYy)KMBAaHUS M PEMOHTa Y4eOHOro 00OpYyIOBaHUS.
[Tomerienue aJ1st XpaHeHUst y4eOHOTO 000PYIOBAHHUS.



[MPUJIOXEHMUE 1

6 Y4yeoHo-MeToauYeCcKoe ob0ecneuenmne CaAMOCTOATEJILHOMI padoThbI
00y4arIuXCcs

Ouenounble cpeocmea Oiisl NPOBeOeHUs. MeKVUule20 KOHMpPOJs 8 euoe ayoumopHou
Konmpoavrou pabomul (AKP)
Ilepeueny mem 0151 NOO2OMOBKU K CEMUHAPCKUM 3AHAMUIM.

Wcxonuple naHHBIE JUIS TPOBEACHHS TNPAKTHYECKUX 3aHATHH NpENCTaBIeHB B 16
BapHUaHTaX CIy4alHBIX BEIOOPOK (00BeM BBIOOPKU — N = 59), OAMH U3 KOTOPBIX IPUBEACHA HUXKE.
%

% C Cr %Mn Ni Ti HRC Ku ¢
2,49 15,21 5,75 2,87 1,52 61,04 5,01 16,58
2,15 17,83 4,58 2,4 1,16 62,17 7,76 9,22
2,01 17,15 3,26 2,98 1,24 61,49 6,06 17,97
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
29 0,366¢ 0,4329 0,2034 0,5488 06824
29 0,3238 0,488¢9 0,4281 0,2869 06924
2 0,2388 0,3402 0,403 0.4969 03844
¥ 0,2948 0,3496 0,489 04480 03240
49 0,2578 0,384 0,38%8 0,4082 02598
49 0,2278 0,38%4 0,334d 0,3931 04898
59 0,2988 0,2832 0,334 03641 04253
&0 0,2308 0,2%88 0,818 0,3548 04658
20 0,2468 0,2390 0,2948 03819 04999
g0 0,18>¢ 0,233 0,2%85% 08,2850 03628
80 0,1828 0,28%8 0,2262 08,2838 03348
190 0,1¢328 0,2028 0,2482 0,2649 93312
@Exel 3 ogge%@ﬁﬁmy bl J:[Jlo;bja%@éem I pna%@koa@dgmr@e%lﬂ@qgg estiae 11

A BAi+1 = 2§3 Xiep) PO3 — X#D@IXiXi+1/DPASX i+162, 49 72 11,12

Fi7 = 2045 ¥ieo)( Yo 0/ er) Yi%iaBSiSvi1 43 5956 921 10,51

SZ{QgHMo%H;SZ KOD g)lﬂﬂemaz 9ilapHOIi 93KOPPSTAYFIM  QUPENeNsicyes  CpaBHeHHEM
q)aKTI/Iqe-ZcEgro 3T§L;§Hm[ 51(@3 I/ILI,EI%T& K(ipggnﬂu%% 2§ Ta6n1711§HOM ?%‘—I@HI/ICM €cJI
(baKTI/Iq d e 3H ':}eglge 60);558139 Ta6ﬂfi‘ﬁoro Tf 5cgmecg8%eér Mencz[}i 6ICH3BeAf1é]ébIMI/I 3HAUYNMas

CTaTI/ICTHtIeCKaH CBﬁ3L B np HOM cﬂ ae TaKOBaSI 0135135 OTCYTCT \6
2,73 16,78 7,02 5,39

2,77 16,23 5,87 1,22 1,88 59,66 11,33 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 1,26 60,02 11,69 9,92
22 16,21 3,07 2,57 1,64 62,35 111 6,04
22 16,07 401 258 164 6163 974 3.58



AKP 3. Orceurs He3HaunMble (akTOp aHaIU3Upyemoil BbIOOpkH. OnpenenuTsb
CTAaTUCTUUYECKU 3HAUUMBIE CBSI3M MEX/y 3aBUCHUMBIMHU U HE3aBHCHUMBIMU IIEPEMEHHBIMU U BHJIA
PErpECCUOHHON 3aBUCUMOCTH, a TAK)KE MEKY HE3aBUCUMBIMU IIEPEMEHHBIMH.

B niepByto ouepenb CTpOUTCS KOPPEISILIMOHHASA MaTpULla — CHMMETPUYHAsi OTHOCUTENIBHO
qUaroHanu (aHaJOrMYHO TaONWIE CIOPTUBHOTO COPEBHOBATEIBHOIO KOMAHAHOTO WM
JMYHOCTHOI'O YEMIIMOHATa) — 00pa3ell IPUBOAUTCS] HUXKE.

X1 X2 X3 Xa Xs Y1 Y2 Y3 Y4

X1 1 Ix1,x2 I'x1,x3 Ix1,x4 I'x1,x5 ly1x1 Iy2 x1 ly3,x1 lyax1
X2 1 I'ox3 I'x2 x4 I'2,x5 ly1x2 ly2.x2 ly3x2 lyax2
X3 1 I'x3,x4 I'x3,x5 ly1,x3 ly2,x3 Iy3x3 ly4.x3
X4 1 I'x4 x5 Iy1x4 Iy2,x4 Iy3xa lya x4
Xs 1 Iy1,x5 Iy2,x5 Iy3xs I'Yaxs
Y1 1 ly1y2 ly1y3 ly1,y4
Y, 1 yays | Tyaya
Y3 1 ly3.y4
Y 1

3arem 3HaueHHS KOAPPHUIUETOB APHBIX KOPPEISAIUI OTMEYAIOTCS 3HAKOM (+), €CITH ATOT
KO3 PHUITUEHT KOPPEISAIMN CTATUCTUYECKH 3a4UM, ¥ 3HAKOM (-), €CITU KOA(PPHUIIUESHT KOPPEAIUN
He3HauuM. J[J11 oTcenBaHUsl HE3aBUCUMBIX MEpEMEHHBIX (X-0B) MPOBOAUTCS (OAUH U3 METOJ/IOB)
clenyolas mpoienypa: u3 oOiell KOppensiuOHOW MaTPHIIbl BBIAETSETCS y4acToK ¢ Xj U B
si9eHKaxX MPOCTABJISCTCS COOTBETCTBEHHO (+) min (-).

X1 X2 X3 X4 Xs Komn-Bo

3HAYUMBIX
KOPPEIISIITHAN

X1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xq| + - + 1 + 3

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

Takum 006pazom, mocsue AByX UTTepanuii octaauck 3 X-a - X1, X3, 1 Xs.

Jli1g BbIOOpa 3HAUMMBIX 3aBUCUMOCTEH (M0 KO3()PUIMEHTY KOPPEISALUHN) MEXIY Y-MU U
X-MH, YTOOBI TOCTPOUTH PEIPECCUOHHBIE YPABHEHUS CBSA3H, HEOOXOAMMO POAHATU3UPOBATS E1IIe
OJIHY YacCTh KOPPENSILHOHHOW MaTPUIIbL:

Y1 Y2 Y3 Y4 3HaUUMEBIE
Koppersanuu Xi
c Yi

X1 ryixt/+ | Fyoxil- | ryaxil+ | ryaxil- Xi1cYiuYs

X2 rxl,x2/' rxl,x2/' rxl,x2/' rxl,x2/' X2 — HET
KOPpEISALHN ¢

Yi

X3 Ix1,x3l- Ix1,x3l- Ixixal- | rxaxal+ X3cYs

Xa Ixaxal+ | rxaxal+ | taxal+ | raxal- | Xac Y1, Y2, Y3

Xs xixs/- | xaxsl- | Ixaxsl- | Fxaxs/+ Xsc Yy

3Ha4. koppel. Yi Yic Yac Ysc Ysc
¢ Xi X1, Xa Xa X1, Xa | X3, X5

Ha 0CHOBaHMHM 3HAYUMBIX KO>()(PUIMEHTOB Koppensanun Mexay Yiu X orpeaensercs, 4To
HEOOXOMMO TOJTyIUTh PETPECCHOHHBIE YPABHEHUS CIIEAYIOMIUX BHIOB U C YY4ETOM OTCEMBaHUS
X-0B:

Yi1= ao+aXi+ asXy;

Y2=ao + asXy;

Y3 =ao+ arXy+ asXs;

Y4 =ap+ azXs+ asXs;



AKP 4. [Tpu momonm NpuMEeHEHHS peTPECCHOHHOTO aHaJIN3a PaCCUUTaTh KO3 (HUITMESHTHI
PErPECCUOHHOTO YPaBHEHMUSL.

B AKP 3 ompeneneHbl BHUIBI PETrPeCCHOHBIX 3aBHCHMOCTEH, KOTOPBIE HEOOXOIMMO
NOJYYUTh JJIS OLEHHBAHHWS, NMPOTHO32 M YIPABJICHUS TEXHOJIOIMYECKHMMHM mporeccamu. s
pacueta KO3 (UIMEHTOB YypaBHEHUH &g, @i MPUMEHSETCS PACYETHBIA METOJl HAaWMEHBILINX
kBagpatoB (MHK) c wucnonb3oBanueM HCXOJHON BbIOOpKM ciaydaidHbix BenmnunH. MHK
IpelroyiiaraeT MOMCK AKCTPEMajabHOro (MUHUMAIBHOIO) 3HA4YeHHUS (YHKUIHMOHAIA CYMMBbI
Pa3sHOCTH B KBaJpare MEXAY (PaKTHUECKUMH U PACUCTHBIMU 3a4C€HUSAMH (DYHKIIMU OTKJIMKA:

F = Z(Ypaxr- — Ypacs.)? — Min (0). B ypaBHeHHe TI0CTABIAIOTCSA TOCTPOUYHO (PaKTUUECKHE
3HAUEHUS Ygpaxr. U Ypaca. B BUJIE ypaBHEHUs, nosryueHHoro B AKP 3. /lns pemienus yka3aHHOTO
¢dbyHKIIMOHATa HEOOXOAUMO MOIYYUTh CUCTEMY YPaBHEHUU B YAaCTHBIX NMPOU3BOJHBIX U KaX]0€
U3 YpaBHEHMI MPHUPABHATH K HYmMO. TakuM 00pa3oM, MOIy4arcss 3Ha4eHUs: CBOOOIHOTO 4ieHa
ypaBHEHUS d&o U KO (PUIIMEHTHI IPU HE3aBUCUMBIX MEPEMEHHBIX ai = ax. s omepaTuBHOTO
peuenuss MHK npumensiercst nporpammHuoe odecrieuenue Exel (fx — nuneiin). B noanporpamme
«IMHEWH» YKa3bIBAIOTCS KOOPJWHATHI Yi U Xi, 3aTreM Habuparotcs nozunun «MCTUHA» u 3aTtem
Shift+Ctrl+Enter. B npenBapuTeibHO BbIACICHHOE TI0JIE TPOTPAMMHO TOMEIIAOTCS PE3YJIbTAThI
pacuera — KO3(D(UIMEHTHI 8o, 8 = axi (epBasi cTpoKa), KodGuuuent nerepmuHanun R? (3-a
cTpoKa, 1-ii cronber), kpurepuii Gumepa F (4-as crpoka, 1-biii cronberr).

AKP 5. IIpoBecty KOPPEKTUPOBKY TOUHOCTH YPAaBHEHHSI PErPECCUM B TEUEHUH BPEMEHH.

CornacHo TpeboBanusiMm OCT 14-34-90 «CraTUCTHUECKHI NPHEMOYHBIH KOHTPOIIb
KayecTBa METAJUIONPOAYKIUHU MO KOPPEISLMOHHOM CBSI3U MEXAy HapaMeTpaMu» BO3MOKHO
UCIIONIb30BAaHUE  PErpecCHOHHBIX  3aBUCHMOCTEH  MapaMeTpoB  KadecTBa  (BpEeMEHHOE
COIIPOTHUBIICHUS Pa3pPbIBY, OTHOCUTEIILHOE CY)KEHHE U T.I.) OT (PaKTOpOB (XMMHUYECKUH COCTaB
CTaJld, TEXHOJOTMYECKHE TMapaMeTpbl Ipolecca) [Uisi TMPOTHO3UPOBAHUSA CBOMCTB 0Oe3
OCYIIECTBJICHUS pa3pylIAlONIMX MCIbITAaHUM. J[Is1 mpoOBEpKHM TOYHOCTH MOJEIM IHpPU 3TOM
HaOHMpaeTcss KOHTPOJBHBIM MACCHB JIaHHBIX, COCTOAIIUX W3 PE3yIbTAaTOB pa3pyLIAOIINX
WCIIBITAHUH OJTHOW JIECATON IIABOK/TapTUil Takou npoaykiuu. [Ipu Habope He MeHee 50 m1aBok
WIM OOUH pa3 B KBapTaJl INPOBOJUTCS NPOBEPKAa TOYHOCTU IMPUMEHIEMON MaTeMaTHYeCKON
perpeccun. MeTonuka MpOBEPKU 3aKiIr0O4aeTcs B cienyromeM. Habupaercs maccuB pa3HOCTel
MEXIY (PaKTHUYECKMMM JaHHBIMH KOHTPOJBbHON BBIOOPKM M pacYETHBIMHM 3HAUYEHUSIMH I10
PErpecCUOHHOMY YPaBHEHHUIO (Ygpaxr. — Ypacu.), PACUUTHIBAETCS CPEHEE 3HAUCHHUE ITHUX OTKJIOHEHUI
U CpPaBHHUBAETCS CO CTATUCTHYECKHMM KpHUTEpPHEM (CTaHJIApTHBIM OTKJIOHEHHEM IapaMmerpa
KadecTBa - Syi). Ecnmm cpemHee OTKIOHEHHE MEHEE CTaTUCTHYECKOTO ITapamMeTpa, TO ypaBHEHHE
NpU3HAETCS  ANEKBaTHBIM pEAJbHBIM  YCIOBHSAM. B TIpPOTMBHOM cilyd4ae IpPOBOJIUTCS
KOPPEKTUPOBKA YpaBHEHUsI MMyTEeM W3MEHEHHUS 3HAYCHHUS €ro CBOOOIHOTO WieHa: dor = o -/+
2(Ypaxr. — Ypacu.)/N, TIe N — 00EM KOHTPOIBHOM BEIOOPKH, 3HAK -/+ MOKA3bIBET, YTO, €CIIH CPEIHEE
OTKJIOHEHHS Ayj UMEET 3HaK +/- , TO KOPPEKTHPOBKA 3HAUCHHUS Ao OYIIET COOTBETCTBEHHO -/+AYyi.

AKP 6. ITocTpouTh MaTpHIly HOTHOTO (JaKTOPHOTO dKCcHepuMenTa Tuma 2" —22 u 23,

B ocHOBaHWM CTENeHHOW 3aBUCHMOCTH TPEACTABICHO KOJHYECTBO YPOBHEH
BapbUpoBaHus (akTopoB. MiMeeTcs nBa BapuaHTa ypOBHEH: 2 - MUHUMAJIbHOEC M MaKCUMAaJIbHOE
3HaYeHMs U 3 — MUHUMaJbHOE, MaKCUMAIIbHOE M CpelHee 3HaueHus (akTopoB. B mokasarene
CTETNICHHOW 3aBHCHUMOCTH TPEJCTABICHO KOJMYECTBO (akTOpoB. [IpH COCTABICHWU MATPHIIBI
TUIAHUPOBAHHS JKCIIEPUMEHTa HEOOXOIMMO YYUTHIBATH YETHIPE CBOMCTBA CYLICCTBOBAHHUS
ypoBHE#H  (aKTOPOB: CHMMETPUYHOCTh, OPTOTOHAIBHOCTh, POTATA0CIBHOCTh, YCIOBHUE
HOPMHUPOBKH.

Omnpenenuth K03()GUIMEHTHI ypaBHEHHUS 10 H3BECTHOMY allTOpUTMY: i = (XXiYi)/n, ao
= Zyiln.



AKP 7. IToctpouTh Bce BO3MOXHBIE BapUAHThl MATPHULIBI IPOOHOTO SKCIIEPUMEHTA
tumna 232, 252, Onpenenuts K03 UIHIEHTH ypaBHEHHS 110 M3BECTHOMY alnroputMy: ai = (Ixiyi)/n,
ao = Xyi/n.

AKP 8. Pacuurtatp ko3d¢dumumeHT koHkopaanuud (KO3(QQHUIHUEHT COrjacus) IpH
9KCIIEPTHOW OLIEHKE BIHMSHUSA (aKTOPOB HAa (QYHKIMIO OTKIMKA (IapaMeTp ONTHMHU3AIMN) IO
cnenyromeii 3apucumoctu: W = 12S/[m?(n®-n)], rme S — cymMMa KBajpaToB OTKIOHEHMH OT
CpEeIHEer0 3HAYEHUsI OLIEHKHU SKCIEPTOB, M — YKCIIO 3KCIEPTOB, N — YUCIIO (HaKTOPOB.

AKP 9. Halith »sKcTpeMallbHOE€ 3Hau€HHWE TapaMeTpa ONTHMH3alUU B 00JaCTH
ompezaeneHuss QYHKIUU TBYX U MHOTO(AKTOPHBIX YpPaBHEHHH (METOJ KPYTOTO BOCXOXKICHUS
bokca-Yuiicona) ¢ npuMeHEHHEM UTTEPAllMOHHOTO IIOIIArOBOrO0 METOAAa B HAIpPaBICHUU
rpajiieHTa.

Memoouueckue pexomenoayuu Ol NOO20MOBKU K CeMUHAPY -  NPAKMUYECKUM
3AHAMUAM

CemuHap - BUJ TPYNIOBBIX 3aHATHH MO KaKOW-THMOO HAaydyHOW, y4yeOHOW M Ipyroit
npo0JjeMaTuke, akTUBHOE OOCYXKJIEHHE yYaCTHHKAMHU 3apaHee IHOJTrOTOBJIECHHBIX COOOILEHHIH,
JnoknanoB U T.1. C TEeMaTUKOM CEMUHApOB CTYAECHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM IOATrO-
TOBKM K CEMHUHApy CIEIYIOLIU: BHIOpaB TeMy, CTYACHT COCTaBIsA€T CBOM IUIaH-rpaduK MOJ-
FOTOBKM K ceMuHapy. s mpuoOpeTeHusi MMPOKOro BUJAEHHUS MPOOJIEMbI CTYAEHT CTapaercs
OCMBICIIUTD €€ B 00111eM 00beMe; T0O3HAKOMUTBCS ¢ TEMOH 110 0a30BOMY y4eOHOMY OCOOUIO MIIH
JpYroll OCHOBHOM PEKOMEHAYEMOW JIMTEpaType; BBIABUTb OCHOBHBIE HJEH, PACKPBIBAIOIINE
JAaHHYIO TpoOJeMy; CBEpUTb HMX OIpPENEICHUs CO CIPABOYHHMKAMH, SHLUKIIONEAUEH; MOM-
TOTOBHUTH TUTAH-KOHCIIEKT PACKPBITUS JAHHOW MPOOJIEMBI; BBISIBUTH HESCHBIE BOMPOCHI M I1O/I0-
OpaTh JAONOJHUTENbHYIO JUTEPATYPY IS UX OCBEIICHHUS; COCTaBUTh TE3UCHl BBICTYIUICHHS Ha
OTJIEbHBIX JIMUCTAX IS ITOCJIEAYIOIEr0 BHECEHUS JOMOIHEHUHM U MOATOTOBUTH JAOKJIAJA UM pe-
depaT a1 cooOIIeHUsT HAa CEMUHApE; MpOoaHATU3UPOBaTh COOpaHHBIA MaTepHuai Ajsl JONOIHU-
TEJBHOW MH(OPMAIMK MO TeMaM CEMHHApa; TOTOBSACH K BHICTYIUICHHIO Ha CEMUHape, MO BO3-
MOKHOCTH TPOKOHCYJIBTUPOBATHCS C MpPEIoiaBaTesieM; OTHOCUThCS K COOpaHHOMY MaTepHaiy,
KaK K UICTOYHHMKY OYyIyIIMX UCCIIEeI0BaHUM.

CeMuHapckue 3aHATUS DPACIIUPSIOT M 3aKPEIUBIIOT 3HAHUS, 3aJI0XKECHHBIE B TEOPUH
npeaMera. Ha HUX BBIHOCSTCS BONPOCHI, OCOOEHHO HEOOXOAMMBIE NIl MPAKTUKH, WU MpoOo-
JIEMHBIE BOIIPOCHI, KOTOPHIE BO3MOYKHO DPELIUTH TOJBKO B Ipolecce coTpyaHuuectBa. Cpenn
00s13aTeIbHBIX TPEOOBAHHI K CEMUHAPY - MPEIBAPUTEITHLHOE O3HAKOMJIEHUE C TEMOM, BOIpOCaMH
U JIMTEPATYPOH 10 TaHHOU TEME.

CoBpemeHHas pakTHKa MpeiaraeT MUPOKUN KpyT TUIIOB CEMUHAPCKUX 3aHATul. Cpenun
HUX 0C000€ MECTO 3aHMMAaeT CeMMHApP-IMCKYCCHs, TJe B AMAJIOre XOpOULIO yCBaWBaeTCs HOBas
uH(popMaLrs, BUTHBI YOSKICHUS CTYJEHTA; 00CYX AAI0TCS MPOTUBOPEUHs (SIBHBIE U CKPBITHIE) U
HEJIOCTaTKU; sl 00CyXAeHUs1 OepyTcsi KOHKPETHBIE aKTyallbHble BOIPOCHI, C KOTOPBIMH CTY-
JEHTBl TPEABApPUTEIBHO O3HaKOMJIEHBL. Takke B CEeMHHap BKIIOYAIOTCS BONPOCHI JJIs MH-
TEJIJIEKTYAJIbHOM pasMHMHKH (MHOTJA 3TO JAMCKYCCHOHHAs CTaThsl, 10 KOTOPOW CTaBATCS MPOO-
JIEMHBIE€ BOIIPOCHI); TUCKYCCHSI MOKET pa3BEepPTHIBATHCA 3a0YHO Kak KpyroBoi cemuHap. [lanee
MOJIBOAATCS. UTOTH AMCKYCCHH, 3aCIyIIMBAIOTCA M 3aAIIMINAIOTCA NMPOEKTHbIE 3anaHus. Ilocne
ATOr0 MPOXOAUT "MO3TroBOHM MITYpM" MO HEpELIEHHBIM MpobjaeMaM AMCKYCCUH, a TaKKe BbISB-
JISIOTCS IPUKJIQJHBIE aCIIEKThI, KOTOPhIE MOYKHO PEKOMEHI0BAaTh Ul BKIIOUEHUS B KYpPCOBBIE U
JTUTITIOMHBIE PabOTHI WK B ampoOaruio Ha mpakTuke. Ha ceccum mpenogaBarens o0odmaer pe-
3yJIbTaThl POJICIIAHHON CTYAEHTOM Pa0OTHI.

CeMUHapbI-IUCKYCCUU TPOBOJSATCS C LEJbI0 BBISBICHHWS MHEHHSI CTYJIEHTOB IIO
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOI0 IIpeaMETa.

CemuHap-uccneoBaHUE TMPEINoiaracT MpeABapUTEIbHYI0 paboTy - HammcaHue pede-
para, JIOKJIaJia 10 UTOraM OIBITHOM paOoThl. YuacTHe B HEM - 3TO, MPEeXkJIe BCEro, AUAIOT CTYy-
JIeHTa C mpernojaBareneM. Pe3ynbTaTsl 00CyX1al0TCd Ha CEMUHApE C HAIJISIIHBIM MOKa30M HC-



CJIEZIOBATENILCKOTO MaTepuana (CxXembl, TaOmuIbl, rpaduKH, JAUArHOCTHUYECKUE METOJHUKH).
Yactuano matepuan MoxeT ObITh BKItoUueH B BKP. [Ipu moaroroBke k ceMuHapy-ucciieIoBaHUIO
CTYACHT M3y4YaeT Pe3yJIbTaThl TEOPETUYECKHX HCCIENOBaHM, COCTaBisgeT OMOIMOrpaduio mo
TeMe, YUUTCS MUCaTh 0030pbI MO0 TEXHUYECKOM 3a/1aue-rpooieme.

[TpobnemMHBII ceMHUHApP TOTOBUTCS MPEINOJABATENEM JOCTATOYHO OCHOBATENBHO: IOJI-
Ouparorcs TpoOJieMHBIE M KOHTPOJIBHO-IIPOBEPOUYHBIE BOIMPOCHL. Takoil ceMuHap BO3MOXKEH
TOJILKO TIOCJIE MPOXOXKICHUSA TeMbl. K HEMY CTYIEHTBHI TOTOBSTCS 1O JIUTEPATYpPHBIM HCTOYHU-
KaM: MOHorpaduu, CIpaBOYHUKHU, CIOBapH, *ypHaibl. K mpobiemMHOMY ceMuHapy Mnpocmar-
pUBaeTCs JIMTEpaTypa B paMKaxX pa3IMYHBIX HCCIIEAOBATEIbCKUX IIKOJN  (Hampumep
"TpaauIIMOHHBIC U HETPAAUIIMOHHBIE TIOJIXO0IBI K TTpodieme").

Haubonpuryto 3QQeKTHBHOCTh MPHUHOCAT CEMUHAPHI, MPOBOJUMBIE B (OpPME KOJICK-
TUBHOI MO3HABATEILHOM JESATEIbHOCTH, UMEIOLIEH Onpe/ielIeHHbIe 0COOEHHOCTH, @ HMEHHO:

- pa3zerneHue CTYJSHTOB Ha TPYIIBI 110 UX XKeJTaHUIO0 (C 00s3aTeNbHbIM y4acTHEM CTYy-
JIEHTa C yCTOMYMUBBIM UHTEPECOM K TAaHHOMY IPEIMETY);

- MOCTAHOBKA OOIIMX IeNeH 1 3a7a4 JUIsl TPYIIIbI;

- paboTta B MOCJeI0BAaTEIbHOCTH - UHAUBHYallbHAsA, AapHas (Yalle BCEro MepeKpecT-
HBII OIPOC), paboTa B rpyIiIie, KOJUIEKTUBHAS;

- 00s13aTeNbHOE MPEBAPUTEILHOE OTPAaHUUEHHUE TI0 BPEMEHH KaXKI0T0 dTamna 3aHsATHi;

- OKCIIEPTHBIN aHATHM3 C PacYeTOM KOA(PPHUIIEHTA KOHKOPIAIHH;

- OIICHKa pa0OTHI TPYIIIHI PENOaBATENIEM;

- IPOBEICHNE CAMOOIICHKH.

Hpumepuviii nepeuenv mem pedpepamos 6 uoe UHOUBUOYAAbHBIX domawHux 3a0ay (M13)

N3 Ne 1. Tlonstus wmareMaTH4YEeCKOM CTATUCTUKU. BHIBI AIKCIIEPUMEHTOB.

Konrtponbhble kapThl. [IaHbl 3KkcriepuMeHTOB

1. OcHOBHblE TOHSATUS M3 TEOPUU BEPOSATHOCTH M MATEMaTHYECKONW CTAaTUCTUKU
(reHepaJibHasi COBOKYITHOCTh, BBIOOpPKA CITydaliHbIX BEJIMUMH, XapaKTEPUCTUKH BEIOOPKH).

2. IlonsTHe 0 BUJaX MJIAHUPOBAHUS MATEMATUYECKOTO U (PU3UUYECKOIO SKCIIEPUMEHTOB,
HNPUHIUIAX TE€OMETPUIECKOT0 U (PU3MYECKOro MOJ00HsI 0OBEKTOB yIpaBJICHUS.

3. Texymuit KOHTPOJIb MPOTYKIIMH.

4. TlpyHUMIIEI BBIOOpPA KOHTPOJIMPYEMBIX MapaMeTpoOB W HUX YPOBHS B CTaHAApPTax Ha
METAJITyPrUYECKYI0 IPOAYKIIHIO.

5. Craructuueckoe 00OOCHOBaHME O0beMa BBIOOPKM MpPHU KOHTPOJE Y IOCTABIIUKA U
noTpeourens.

6. KoHTpONbHbIE KapThI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTHUYECKUM O0OBEKTOM C aJJaTUBHBIM OJIOKOM

8. Teopernueckuii MOAX0A, MaTEMaTHYECKOE CUMYJIMPOBAHUE YCIOBUN IKCIEPHMEHTA,
(bu3nYECKUi IKCIEPUMEHT.

9. Ycnous nogobus pusnyeckoro o0beKTa U MaTepUaibHOM KOMUH.

10. BeiOop Haubonee 3¢ PpexkTUBHON CXEMBbI IKCIIEPUMEHTA.

11. CocraBneHue IulaHa NPOBEJIEHHUS SKCIIEPHUMEHTOB pa3HBIX YpPOBHEH (OINBITHBIH,
1ab0paTOpPHBIi, MOJTYTIPOMBIIUIEHHBIH, IIPOMBIIIIEHHBIH, U3TOTOBJICHUE OTIBITHO-
IPOMBIIIJICHHOH MapTun).

N3 Ne 2. Koappunment konkopaanuu. [IpaBuia niaHupyemMoro sKCrepumMeHTa

1. Bunel mapameTpoB onTUMM3alMM, 0OOOIIEHHBIA MapaMeTp ONTUMHU3ALMU, QYHKIUS
JKEJIaTEbHOCTH.

2. BeiGop Tuma MaTreMaTH4eCKON MOJTMHOMHUATHHOM WK WHOM MOJIEITH.

3. IlpaBuiia HOCTPOEHHUS TUIAHOB — IPOOHBIX PEIUIHK.

4. Prcku mpH MCIOJB30BaHUU IJIAHOB C APOOHBIMH PEIUIMKAMH — BIHMSHHUE HA TOUHOCTb
NPOTHO3UPOBAHUS (YHKIIMU OTKIIHKA.



5. Tumbl TIAHOB SKCIIEPUMEHTa — OBY- M TpeX (akropubie tianbl Tanma N = m" (N —
HE00XO0IUMOE KOJIMYECTBO OMBITOB, M — KOJIMYECTBO YPOBHEW BapbUPOBAHUS CIy4dailHbIX (hak-
TOPOB, N — KOJIUYECTBO (PaKTOPOB).

6. Koadpounuent konkopmanuu (kodO@HUIMEHT corjacusi) HpH SKCIEPTHOM OIEHKE
BIMSIHUA (PAaKTOPOB HA (PYHKIUIO OTKJIMKA (apaMeTp ONTHMH3ALINN).

7. OCHOBHBIE CBOMCTBA MATPHUIbl MATEMATUYECKHU TNIAHUPYEMOTO IKCIIEPUMEHTa (OPTOro-
HAJIbHOCTh, POTOTA0ENBHOCTh, CHMMETPHYHOCTH, HOPMUPOBKA IKCIIEPUMEHTAIBHOW MaTPHUIIBI).

8. Meronuka pacyera KO3(PQPUIMEHTOB SMIHUPUYECKOTO YPAaBHEHHUSI IO JIaHHBIM
IPOBEICHHOTO TUIAHUPYEMOTO SKCIIEPUMEHTA.

9. CBs3b addekTa paktopa ¢ Kod3PPUIIUSHTAMH YPaBHEHUS.

10. Kputepuu onTuManbHOCTH IJIAHOB SKCIIEPUMEHTA.

11. BBemenue B pelieHHE IO MOHCKY OINTHUMAIBHOIO 3KCTPEMAIbHOIO 3HAYEHUS
napamMeTrpa ONTUMH3AIMM B 00JacTH omnpeAeieHus (QYHKIUU JBYX U MHOTO(AKTOPHBIX
ypaBHEHUH (MeTof KpyToro BocxoxaeHus bokca-Yuicona u np.).



[NPMJIOXEHUE 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHHUS
NMPOMEKYTOYHOM aTTeCTAlluM:

CtpyKTypHBII
JJIEMEHT

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeacTBa

OIIK-4 - CnocobeH mpoBOAUTh W3MEpeHHs W HabmoneHus B cdepe mnpodeccHoHaTbHON
JESITEIILHOCTH, 00pabaThIBaTh M MPEACTABISATH IKCIICPUMEHTAIBHBIE TAHHBIC

OIlK-4.1

BriOupaeT u mpuMeHsIET METOIBI U
CpelcTBa U3MEPEHUs ISl OIpeiesie-
HHS CBOMCTB MaTe€pUaJIOB U U3JICTUN U3
HUX

Teopetnueckue Bonpocs! (M3 Ne 1, 2)
1. CBeneHus U3 TEOPUHU BEPOSATHOCTH U
MaTEeMAaTHYECKON CTaTUCTUKH (TeHe-
paJibHasi COBOKYITHOCTb, BEIOOPKA
CITy9aifHBIX BEJTMYHMH, XapaKTEPUCTHKU
BBIOOPKH ).

2. Bunbl mmaHupoBaHust MaTeMaTudec-
KOro M (PU3NYECKOT0 IKCIICPUMEHTOB,
[IPUHIIAITE TEOMETPUIECKOTO U (DU3HU-
YEeCKOTro Mo00Ms OOBEKTOB yIpaBiie-
HIISL.

3. [Topsinok mpoBeAeHUS TEKYILETO
KOHTPOJISI IIPOTYKITHH.

4. [TpuHIHIBL BEIOOpA KOHTPOIHUPYE-
MBIX TTAPAMETPOB U UX YPOBHS B CTaH-
[TapTax Ha METaJLTypruuecKyro Ipo-
TyKITHFO.

5. CTaTHCTHYECKOE 000CHOBAHHE 00b-
eMa BBIOOPKU TIPH KOHTPOJIC Y MOCTAB-
KA ¥ TIOTPEOUTENS.

6. MeTOIbI TOCTPOCHHSI KOHTPOJIBHBIX
KapT.

7. O011y10 CXEMY YIPaBJIEHUSI TEXHO-
[TOrMYECKHM 00BEKTOM C aJJalITHBHBIM
0JI0KOM.

8. TeopeTnueckuii moaxoj, MaTeMaTH-
YECKOE CUMYJIUPOBAHUE YCIIOBUH 3KC-
nepruMeHTa, GU3NYECKU IKCIIepH-
MEHT.

0. VYcnoBus momobus Qu3nIecKoro




OIIK-4.2

[IpoBoauT SKCTIEPUMEHTATILHBIE UCCIIE-
JIOBaHUS U UCTIOJIb3YET OCHOBHBIE
npreMbl 00pabOTKHU U MpeACTaBICHUS
MOJTYYEHHBIX JJAHHBIX

Pemmtn 3agauy u3
npodeccuonansHoi oomactu: (AKP Ne
1-9)

1. ITpoBOAUTH KOPPEIALUOHHBIN U
[PErpeCcCUOHHBINA aHAJIN3bI, PACCUUTHI-
BaTh KOA((HUIIMEHTHI PETPECCHOHHOTO
ypaBHeus: MetojoM MHK

2. HaxoauTh 3KCTpeManbHOE 3HaYEHHE
apameTrpa ONTUMH3alMU B 00JIACTH
orpeneneHuss (QyHKIMA C TpUMEHe-
HUEM WTTEPAllMOHHOIO I10IIArOBOrO
METO/1a B HAIPaBJICHUH IPAUCHTA.

3. CTpouTh BapUaHThl MaTpHIbI 1pO0-
HOTO PKCIIEPUMEHTA TUTIA 231 252
onpeesaTh KodhPHUIMEeHTh ypaBHe-
HUS 10 U3BECTHOMY aJITOPUTMY: & =
(Zxiyi)/n, a0 = Zyi/n.

4. CTpoUTh MaTpPUILy TIOJTHOTO (PaKTOp-
HOrO DKCIepUMeHTa Trma 2" —22 1 28
orpenensaTb KodpPpHUIrueHTs ypaBHe-
HUS 110 U3BECTHOMY aJITOPUTMY: @i =
(Zxiyi)/n, ao = Zyi/n.

5. IIpoBOAMTH KOPPEKTUPOBKY TOYHOC-
T YpaBHEHUS PETPECCUU B TECUCHUHU
BPEMEHU 110 MAaCCHUBY Pa3HOCTEH
MEX-1y PaKTHUYECKUMH JaHHBIMH
KOHT-POJIBHOM BHIOOPKU U
[PACYETHBIMH 3HA-YEHUSIMH I10
[PErpeCCUOHHOMY YpaBHE-HHIO (Yaxr. —
Vpacs.). Eciii cpeniHee oT-kinoHeHue
MEeHee CTaTUCTHYECKOTro a-pamerpa -
CTaHJAPTHOTO OTKJIOHEHUS S, TO
ypaBHEHHE MPU3HAETCS aZleKBaT-HbIM.
B npoTUBHOM Ciy4ae IpOBOJUT-CS
KOPPEKTHPOBKA YpaBHEHUS ITyTeM
M3MEHEHMS 3HaYEeHUs ero CBOOOIHOTO
JIeHa: ao1 = ao -/+ Z(yq)am. - ypacq.)/n,
rre N —o00beM KOHTPOJIBHON BBIOOPKH,
BHAK -/+ IOKa3bIBET, UTO, €CIIH CPEJI-
Hee OTKJIOHEeHUs: Ayj UMeeT 3Hak +/-,
TO KOPPEKTUPOBKA 3HaUEHUs ao OyeT
COOTBETCTBEHHO -/+Ayi.

6. PaccuntbiBaTh K03(pPUIIEHTHI per-
[PECCHOHHOTO ypaBHEHHUsI (110 BEIOOpKE,
[peIJI0KEHHON MpernoaBaTeneM) 1moc-
e TpOBeACHUS KOPPETSAILIMOHHOTO
AHaJII3a, OTCENBAHUS HE3HAYMMBIX

(haKTODOB M omneneneHns CBIA3N 3aBU-




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUHU
OLlCHUBAHMUSL:

IIpome:xkyToynass arrecrauusa no aucuuniubHe «IliaHupoBaHHe 3JKCIEPHUMEHTA)
IPOBOJIUTCS B BUJE 3auyeTa. 3adeT MPOCTABIAETCS MOCJIE OLEHKM 3HaHWN OOydyaroIuxcs 10
pe3ysbTaTaM 3alUThl BBIIOJIHEHHBIX JIJAOOPATOPHBIX PA0OT U KOHTPOJIBHBIX PadoT, BKIIFOYAIOIINX
TEOPETUYECKHE BONPOCHl U NMPAKTUYECKUE 3a/1aHUsl, BBIABIAIONIME CTENIEHb C(HOPMUPOBAHHOCTH
YMEHUU U BIAJACHUMN.

Iloka3aTesu U KpUTEPUH OLIECHUBAHUA 324eTa:

Jl1s mosydeHus: OlleHKU

— «3a4YTeH0» — OOydyalolmuics [OJKeH I[I0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCIPOM3BECHUS U OOBSICHEHHs] MHPOpPMAIMKM, HO M HHTEJUIEKTYalbHbIE HABBIKM DPELICHUS
npoOiieM W 3a7ad, HaXOXKJICHHUS YHUKAITBHBIX OTBETOB K MpoOJeMaM, OIEHKA W BBIHECCHUS
KPUTHYECKUX CYXICHUM;

— «He 32YTeH0» — 00YyJalolMNCA He MOXKET MMOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS
U 00bsiCHeHHsI HH(OpMaLIMK, HE MOXKET MOKa3aTh MHTEIJICKTyalbHbIe HABBIKU PEIICHUS TPOCTHIX
3azad.



