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3aB. kadenpoit H.A. ®eokTucron




1 ey ocBOEHUS AUCHUILTUHBI (MOYJ151)

Henbto ocBoenust monyns aucuuiuHbl "[lnaHupoBaHue 3KkcriepuMeHTa" SIBISIETCA
noarotoBka OakamaBpoB no HampasieHuio 22.03.02 "Meramnyprus MarepuaioB” u mpoQuito
noAroToBKH "TeXHOJIOTHS JUTEWHBIX NporeccoB" K MpOo(ecCHOHAIBHOW JAEATENILHOCTH B
coorBeTrcTBUM C TpeOoBanusimu PenepanbHoro l'ocymapcTBEHHOTO  00pa30BaTEIBLHOTO
CTaHJapTa.

3amaueil M3y4YeHUs AUCHUIUIMHBI SIBJISIETCS TOATOTOBKA CTYAEHTOB K TBOPYECKOMY
MIPUMEHEHHIO TOJYYeHHBIX 3HAHUH MTPH CO3/IaHIH HOBBIX U COBEPIICHCTBOBAHHIO AEHCTBYIOLINX
TEXHOJIOTUYECKUX IPOIIECCOB, POPMHUPOBAHUIO Y CTYIEHTOB CHCTEMBI 3HAHUH 110 IITAHUPOBAHUIO
HKCTIIEPUMEHTOB BO BceX cepax yueOHOW M NMPOW3BOACTBEHHOW NESATEIHHOCTH. JTa 3a/1ava
pemraeTcst cieIyomUMHU CII0Co0aMu:

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

- chopmMHupoBaTh y CTyAEHTa NPEACTABIECHUS O KOPPEISIIMOHHOM U PETPECCHOHHOM
aHaJN3aX, METOJIMKE OIEHKH M OTCEMBAHUS PA3IIMIHBIX (PAaKTOPOB BHIOOPKH CITyIaliHBIX BEINYHH;

- 00yunTh oOOyyaroumMxcs METOoJaM IIJJaHUPOBAHHOTO JKCIEPUMEHTa M IOMCKa
ONITUMAJILHBIX 3HAUYEHUH (DYHKIIMU OTKIJIMKA B ONIPEICTICHHOMN 001aCTH CYIIECTBOBAHHS (PaKTOPOB
TEXHOJIOTHYECKOr0 Ipoliecca;

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

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

Jucnunnuna [lnanupoBanne 3KCHepruMEHTa BXOJUT B 00S3aTENbHYIO YacTh YYEOHOTO
rIaHa 00pa3oBaTEIHLHOM MTPOTPAMMBI.

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

AnHanu3 4ncioBoi HHGOpMAIN

MartemMaTHUeCcKHi aHaIn3

HNudopmaruka u nHGOPMAITMOHHBIE TEXHOJIOTHH

MaremaTuka

3HaHus (yMEHHS, BIAJACHHS), MOJyYEHHbBIE TIPH U3YUYCHUH JTAHHOW JUCIUILIMHBI OYyayT
HEOOXOUMBI JUTsl U3YUCHUS TUCIUTUIAH/TIPAKTHK:

MopaenupoBaHue IpoIEeCcCOB K 00BEKTOB B METALUTyprUd

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

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJibTaTe 0CBOCHHUS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe Pe3yJIbTaThl 00y4eHHs

B pesynbrate ocBoeHMs UCHMIUIMHBL (Moaynst) «IlnmaHupoBaHue 3KCIIEPUMEHTa»
oOyyaromuiics 1oKeH 001a1aTh CIEAYIOIUMU KOMIIETEH UMM

Ko nanukaTtopa NHaukaTop 10CTHKEHUS KOMIICTCHITUN

OIIK-4 CriocobGeH mNpoBOAWUTH H3MEpPEHUs U HaOmoJeHuss B cdepe MpodheccHoHAIbHON
JeATeIbHOCTH, 00pabaThIBATh U NPEJICTABIISATH SKCIIEPUMEHTAIbHbIE TAHHbIE

OIlK-4.1 BriOupaer u npuMeHseT METO/Ibl M CPEACTBA U3MEPEHUS JUTS ONpeaeTICHHs
CBOJMCTB MaTEpUAJIOB U U3JIEINH U3 HUX
OIIK-4.2 [IpoBOIUT IKCIIEPUMEHTANIBHBIE MCCIIEJOBAaHUS U MCIOJB3YEeT OCHOBHBIE

IIPpUEMBI O6pa6OTKI/I W IPCACTABJICHHA ITOJIYUYCHHBIX JaHHBIX




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

qHce:
— 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 3 =
KOHTaKTHas paboTta E E dopma TeKyILEero
S B
B aKaJl. yacax 3] 1201 KOHTPOJIS
Paznen/ Tema g, (B axan. yacax) E R N P Kon
> 3 O | camocToATenbHOM | yCIIeBaeMOCTH U
JIACIUTUTAHBI % E = . | xommerenmu
o & paboThI MPOMEKYTOTHON
na6. | mpakr. | £ 8 ATTeCTALIIH
Jlek. 5 e 1
3aH. | 3anH. | &
1.
1.1 Beenenue. Cenenus u3
TEOPUH  BEPOSITHOCTH |
MaTeMaTUYECKON
CTaTHCTUKU  (TeHepaibHas
( p ITpopaboTka
COBOKYITHOCTb,  BBbIOOpKa .
2 Teoperudeckoro |Texymui KOHTpOIb
CITy4aiHbIX BEJINYUH,
(JIEKIIMOHHOT 0) YCIIEBAEMOCTH.
XapaKTePUCTUKU BBIOOPKN). OIlK-4.1,
0,5 0,5 11 MaTepuara. [MpoBeneuue
INonstue 0 BUAAX OIIK-4.2
Nzyuenue pacueTHbIX padoT ¢
IUTAHUPOBAHUS
JIOTIOJIHUTENBHOT O | mpumenenuem [1K.
MaTeMaTHYECKOro u
Mmarepuana.
(buznveckoro
9KCIIEPUMEHTOB,
MIPUHLUIAX
T€OMETPUIECKOTO u
1.2 Cratucruyeckue
METOABl B YNPaBICHHH IIpopaboTka
Ka4eCTBOM TPOXYKIHHL | 4 TEOPETHIECKOro
Texymuni KOHTPOJIb (JIEKIIMOHHOT 0)
MIPOIYKIHH. [puHIMIBL Marepuaia.
BbIOOpa  KOHTPOJIUPYEMBIX Wzyyenue
rapamMeTpoB M UX ypPOBHS B JIOTIOJTHUTENBHOTO
CTaHAapTax Ha Mmarepuania. N
Texymuit KOHTPOIBb
METaJUTyPTUYECKYIO ITpopaboTka
yCIIeBaeMOCTH.
MIPOAYKIIMIO. METOIUYECKUX OIIK-4.1,
0,5 0,5 12 o [IpoBenenue
CraTucTrueckoe yKa3aHUH K OI1K-4.2
pacueTHbIX padoT ¢
000CHOBaHUE obbema MPAaKTUYCCKUM
npumenenuem [1K.
BBIOOPKH TIPH KOHTPOJIE Yy 3aHATHSIM,
MOCTaBIINKA u COCTaBJIEHHE KOHC
MOTPEOUTEIS. -TIeKTa,
KonTponsHbie KapThL. TIO/ITOTOBKA
OOmias cxema yIpaBiIeHHS OTBETOB IO
TEXHOJIOTHYECKUM KOHTPOJEHBIM
00BEKTOM C aJanTHBHBIM BOIPOCAM.
OJI0KOM.




1.3 XapakTepucTHKH BUIOB

IKCIIEPUMEHTOB Mpopaborka
(Teopernyeckuii  mOAXOL, Teopl))e TPH%CKOFO
MaTeMaTHYECKOE (eKIHOHHOTO)
CHMYJIMPOBAHUE  YCIOBHM MATCDHANA
JKCIEPUMEHTA, Us p eHI/Ie.
(bU3MYECKHI SKCTIEPUMEHT), nononHyI/lIITenbﬂoro
YCIIOBHS ronooust MATePHANA
¢usmyeckoro 00BEKTa U o I;GOTKA Texkynuii KOHTPOJIb
MaTepuaTbHON KOITHH. pop YCIIEeBaeMOCTH.
METOIUYCCKUX OIIK-4.1,
Beibop  Hambomee  3- 0,5 0,5 12 AsaHMi K [poseneHue OIK-4.2
(EeKTUBHOI CXEMBI HY;KTH%CKHM pacdeTHbIX paboT ¢ '
IKCIIEPUMEHTA. p3aH$[TI/I$[M npumeHenuem [1K.
CocraBiieHHE IJ1aHa COCTABIICHIC ;(0H
MPOBEICHHST  IKCIIEPUMEH- clleKTa
TOB pa3sHbIX YpOBHEN HOI[FOTOI;Ka
(onbITHBINA, 1a00OpaTOPHBIH, OTBETOB 116
MOTYTIPOMBIIILICHHBIH, KOHTDONEHEIM
MIPOMBIILICHHBIH, BOTI"I[) ocam
HM3TOTOBJIEHUE OIIBITHO- p ’
MIPOMBIILICHHON TAPTHH).
IIpopaboTka
TEOPETUIECKOr0
JIEKIIHOHHOT'O
1.4 BBeneHue B METOJIUKY ( Malie ana )
MIJIaHUPOBAHMS I/I3Y'I:CHPIC.
9KCIEPUMEHTA (oOmre OTONHHTELHONO
TOHATHUSA [IPUHLIAIIG). .
Bt ’ HI; al\]je O)B Marepuana. Tekymuii KOHTPOJTh
pamerp TIpopaboTka YCIIEeBaeMOCTH.
ONTHUMHU3AINH, OIIK-4.1,
. 0,5 0,5 12,4 METOJIMYECKUX [IpoBenenue
0000I1IEHHBIH napamerp o OIlK-4.2
O Fp—. YKa3aHUH K pacueTHbIX padoT ¢
i npakTuueckuM | mpumenenuem [1K.
JKEIATEIBHOCTH. Bri6op S
THIIA MaTEeMaTHYESCKOM COCTABICHIE I’(OHC
MOJMHOMMAIBLHON U UHON [1eKTa, MOAFOTOBKA
MOJIEIIH. >
OTBETOB 110
KOHTPOJIbHBIM
BOIPOCaM.
1.5 Tlomupli u JIpOOHBIN IIpopaboTka
(aKTOpHBI  KCIEPUMEHT. TEOPETHUYECKOrO
IIpaBuna MTOCTPOCHUS (JIEKIIMOHHOT 0)
IUTAHOB — JIPOOHBIX PEIUIUK. MaTepuana.
Pucku mpu ucnons3oBaHUN Nzydenue
IJIAHOB c JPOOHBIMHU JIOTIOJHUTEIHHOT O
peIuIMKaMu — BIIMSHHE Ha MaTepuana. S D——
TOYHOCTb ITpopaboTka yi P
YCIIEBAEMOCTH.
MIPOTHO3MPOBAHUS () YHKIIUU METOIMYECKUX OIlK-4.1,
0,5 0,5 12 o [IpoBeneuue
OTKJIMKA. THOBI  IIAHOB yKa3aHUH K ACUCTHEIX PABOT C OIIK-4.2
JKCIEpUMEHTa — JBY- H MPAaKTUYCCKUM 11.; I/IMCHCHI/IEM K
Tpex (aKkTOpHBIC IUIAHBI 3aHATHAM, P ’
mama N = mn (N - COCTaBJICHHE
HEOOXOIUMOE KOJIHYECTBO KOHCITEKTA,
OIBITOB, M — KOJHUYECTBO IMOATOTOBKA
YpOBHEH BapbHUPOBAHUS OTBETOB 110
ciydaiiHbIX (hakTopoB, N — KOHTPOJIbHBIM
KOJINYECTBO (haKTOPOB). BOIIPOCaM.




ITpopaboTka

1.6 Kosddpunment
TEOPETUIECKOr0
KOHKOp/IAIIH!
(JIeKIIIOHHOT 0)
(ko3 dunment  cormacus)
N Marepuana.
NP DKCIIEPTHON  OLICHKE
Wzyuenne
BiusHUA ~ (pakTOpoB  Ha
JIOTIOJTHUTENTBHOTO
GYyHKIHIO OTKJIHKA
Marepuana. .
(mapamerp ONTUMHU3AIMH). Mbopaborka Tekymuii KOHTPOJTb
OCHOBHbBIE cBolicTBa bop YCIIEeBaeMOCTH.
METOIUYCCKUX OIIK-4.1,
MaTpUlbl MaTEMAaTUYECKU 0,5 0,5 12 N ITpoBeneHue
YKa3aHUH K OIIK-4.2
IUIAHUPYEMOTO pacdeTHbIX paboT ¢
MPAKTHICCKUM
9KCIIEPUMEHTA npumeHenuem [1K.
3aHATUAM,
(HOpMUpOBKa,
COCTaBJICHHE
CHMMETPHYHOCTD,
KOHCIIEKTa,
OpPTOrOHATLHOCTb,
MO/ITOTOBKA
pororabenbHOCTh
N OTBETOB 110
IKCIIEPUMEHTATIBHON
KOHTPOJIbHBIM
MaTpHUIbL).
BOIPOCAM.
ITpopaboTka
TEOPETUIECKOr0
(JIEKIIIOHHOT 0)
Marepuana.
1.7 Meroauka pacyera p
Nzyuenue
K03 GHULUEHTOB
JIOTIOJTHUTEITLHOTO
SMITUPUYECKOTO YpaBHEHHUS
110 JaHHBIM IIPOBEACHHOIO MaTCepHaIa. Texkyuuit KOHTPOJIb
TUTaHH eMorop Ipopaborka z’mmaaeMocZI:/I
Py METOJIMUECKHX b ’ OIIK-4.1,
IKCIIEPUMEHTA. CaBs3b 0,5 0,5 12 o IposeneHue
yKa3aHUH K OIIK-4.2
addexra (akropa c pacueTHsIX padoT ¢
MPAKTHISCKUM
ko3 punmenramu npumenenuem [1K.
3aHATUAM,
ypaBHEHUSI. Kpurepuu
COCTaBJIEHHE KOHC
ONITUMAJILHOCTH IUIAaHOB
-TIeKTa,
9KCIIEPUMEHTA.
MIOATOTOBKA
OTBETOB I10
KOHTPOJBHBIM
BOIIPOCAM.
IIpopaboTka
TEOPETUIECKOro
(JIEKIIMOHHOT 0)
Mmarepuania.
1.8 BBeneHue B perieHue mo Nzyuenue
TIOUCKY ONTHUMAJILHOTO JIOTIOJTHUTENBHOTO
9KCTPEMAJIBHOIO 3HAYEHHS Mmarepuania. N
Texymuit KOHTPOJIb
rapameTpa ONTHMHU3aLUH B IIpopaboTka
yCIIeBaeMOCTH.
obnactu OIpeeICHHs METOIUYECKUX OIIK-4.1,
0,5 0,5 12 o [IpoBeneuue
(GyHKIMM JBYX M MHOTO- yKa3aHUH K OIlK-4.2
N pacdeTHbIX paboT ¢
(akTOpHBIX ypaBHEHUit MPAKTHIECKUM
npumenenuem [1K.
(meron KpyTOro 3aHATHSM,
BOCXO)KACHHS Bokca- COCTaBJICHHE
VYuicona u ap.). KOHCIICKTAa,
TIO/ATOTOBKA
OTBETOB IO
KOHTPOJBEHBIM
BOIPOCAM.
HWroro no pazneny 4 4 95,4
Hroro 3a cemectp 4 4 95,4 3a4éT
Uroro o aucuuiuinye 4 4 95,4 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 YueOHOo-MeTOouYecKOe 00ecnedeHue CaMOCTOATEIbHOI PadoThl 00YYaKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPeACTBA 1/ POBEAeHU POMEKYTOUYHOM aTTeCTAlMH
[IpencraBieHsl B IPUIOKEHUU 2.

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

a) OcHoBHAas1 IMTEpPaTypAa:

1. JIykpsinos, C. Y. OCHOBBI HHKEHEPHOTO 3KCIIepuMenTa: YuebHnoe nocobue / JIyKbsHOB
C.U., ITanoB A.H., BacunseB A.E. - Mocksa U1 PUOP, HUL] UH®PA-M, 2019. - 99 c.: -
(Bricmiee o6pazoBanme: bakamaBpuar). - ISBN 978-5-16-100021-2. - TekcT : 3JE€KTPOHHBIH. -
URL.: https://new.znanium.com/catalog/product/1020699 (narta obpamienus: 25.12.2019).

0) JlonoJiHUTEIbHAS JIUTEPATYpA:

1. Annep, FO.I1. Meromonorust ¥ NMpakTHKa IUIAHKPOBAHUS dKcriepuMeHTa B Poccuu :
monorpacdwust / FO.I1. Amnep, F0.B. I'panosckuii. — Mocksa : MUCUC, 2016. — 182 ¢. — ISBN
978-5-87623-990-7. — Tekcr : snekTpoHHbIi // JIaHb : 37€KTPOHHO-OUOIHOTEYHAS CHCTEMA, —
URL.: https://e.lanbook.com/book/93686 (nata ooparienus: 12.01.2023). — Pexxum moctyna: s
aBTOPU3. TIOJIH30BATENEH.

2. Menbpanuenko, A.C. Maremaruyeckasi CTaTHCTHKA M aHANU3 JaHHBIX . y4eOHOe
nocobue / A.C. Mensunuenko. — Mocksa : MUCHC, 2018. — 45 ¢. — ISBN 978-5-906953-62-
9. — Tekcr : anektponubii // JlaHe @ JnexkTpoHHO-OMOmHOTeuHast cuctema. — URL:
https://e.lanbook.com/book/108035 (mata obpamienus: 12.01.2023). — Pexum goctyma: st
aBTOPU3. TIOJIH30BATENEH.

3. Crenanos, I1.E. [InanupoBanue 3KCriepuMeHTa : yaeOHo-MeTouueckoe mocooue / I1.E.
CrenanoB. — Mocksa : MUCHUC, 2017. — 22 ¢. — Tekcrt : anekTpoHHbii // JlaHb:



https://new.znanium.com/catalog/product/1020699
https://e.lanbook.com/book/9368
https://e.lanbook.com/book/108035

ANIEKTPOHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/108113 (mata
obpamenus: 12.01.2023). — Pexxum foctymna: 1jis aBTOPH3. I0JIb30BATEICH.

B) MeroauyecKkue yKasaHus:

1. Cratuctuueckue MeToAbl 00pa0OTKU U aHAJIW3a YUCIOBOM HHPOPMAIIMHI, KOHTPOJIS U
ympasienusi kauectBoMm npokata/M.U. Pymsiaues, C.A. JleBannoBckuii, H.A. Pyunnckas, K.E.
Uepkacos, A.B. JlorunoB. — Yuebnoe nocodue. — Maruuroropck: M3a-sBo Marautoropck. roc.
texH. yH-Ta uM. [ .J1. Hocosa, 2014. 257 c.

2. MonoukoBa O.C. BapuanTsl 3aaHuii 10 aHAIW3y YHUCIOBOW HH(pOpMaUH st
OakanaBpoB. — Meroanueckue ykazanus. - Marauroropcek: M31-80 MarHuroropcek. roc. TexH. yH-
taum. .. Hocosa, 2017. 15¢c.

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypcebl:

IIporpammMHoe o0ecnieuenmne

Haumenosanue I10 Ne norosopa CpoOK JIeHCTBYS TULEH3UN
MS Office 2007 No 135 oT GecepouHo
Professional 17.09.2007
STATISTICAB.6 K-139-08 OT 0eccpoYHO
Adobe Reader CBOOOTHO 0eccpoUHO
DJIEKTPOHHBIE
[JIAKATHI 110 K-278-11 oT Secepodro
TUCLUIUINHE 15.07.2011
"Marepuanoseeaue"

IIpodeccuonanbHble 0a3b1 JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa

HauunonansHas UH(GOPMAITMOHHO-
aHamuTHUeckas cucteMa — Poccuiickuii|lURL: https://elibrary.ru/project risc.asp
nHaekc Haygnoro nurtuposanus (PUHIL)

ITouckoBas cucrema Akamemust Google

(Google Scholar) URL.: https://scholar.google.ru/

denepanbHOC rOCyJIapCTBEHHOE

oromketHoe yupexaenne «Penepanbusiii|URL: http://www1.fips.ru/

WHCTUTYT MIPOMBIIIIEHHON

Poccmtickan Tocynapcrsennas https://www.rsl.ru/ru/4readers/catalogues/
ounbnuoreka. Karanorun

DJIEKTPOHHBIE  pecypchl  OMOIMOTEKH

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

MI'TVY um. I'.'11. HocoBa

9 MaTepHaIbHO-TEXHHYECKOE oDecnevYeHne U CIUILINHBI (MOIYJIs)

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOC oOecreueHue JAUCIUITIIIMHBI BKIIFOYACT:


https://e.lanbook.com/book/108113
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

MaTepI/IaJIBHO-TCXHI/I‘-IGCKOG obecrnieucHue JUCHUIINIMHBI BKJIFOYACT:

Tun u Ha3Banue ayautopuu OcHalleHUe ayAUTOPUH

1. Aynuropust 1)1 JIEKUMOHHBIX U IPAKTUUECKUX 3aHATHH - MylbTUMEUITHBIE CpeaCcTBa
XpaHeHUs, Mepefadyn U TPEICTaBICHUS WHPOPMAlKU, MOJCIN KPHCTAIMYECKUX PEIIETOK,
IJ1aKaThl

2.  Aymutopus Ui TPYNNOBBIX W WHAUBUAYaJIbHBIX  KOHCYJBTAIWH,
CrenranusupoBaHHas MeOeis. [TepconanbHbie kKomnbroTepsl ¢ maketom MS Office, Beixomom B

WHTepHeT U ¢ JOCTYIIOM B 3JEKTPOHHYIO HMH(OPMaMOHHO-00pa30BaTEIIbHYIO Cpeay
YHUBEPCUTETA TEKYILIETO KOHTPOJISI M TPOMEXYTOUHOM aTTeCTalluu

3. Ayauropuum i CaMOCTOSITENBHOM paboThl: KommbloTepHbie [lepcoHanmbHBIC
KomrbioTepsl ¢ maketom MS Office, BrixogoMm B IHTEpHET ¥ ¢ IOCTYIIOM B KJIACCHI; YATATBHBIC
3aJ1bl OMOIMOTEKH SJEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENIbHYIO CPEY YHUBEPCUTETA.

4. Tlomemmenue Juisi XpaHeHUs U npoduiakTuyeckoro Crienuaau3upoBaHHas MeOelb.
CraHouHbIi napk oOOpyIOBaHUS U MHCTPYMEHTHI JJIsl OOCIYKMBaHUS U PEMOHTAa y4eOHOTO
000pynoBaHus. MPOMUIAKTUUECKOTO OOCTY)KUBaHUSI U PEMOHTa Y4eOHOro OOOpYHAOBaHUS.
[Tomemnienue 11t XxpaHeHHs] yueOHOTo 000pyI0BaHUS.



6 Y4yeOHo-MeTOoauIeCKOoe

o0yuyawimuxcst

odecmeueHue

I[TPUJIOXEHUE 1

CaMOCTOATEJILHOH

padoTbI

Ouenounvie cpeocmea Ol _NPOGeOeHUs MeKyule20 KOHMpPOJs 6 6uoe  ayoOumopHoul

xoHmpoavHou pabomul (AKP)

Hepeqeﬁb mem 0715l NOO2OMOBKU K CeEMUHAPCKUM 3AHAMUAM.

Hcxonnble naHHble UIsl MPOBEJIEHUS MPAKTUYECKUX 3aHATUM INpeACTaBieHbl B 16
BapUaHTax Ccly4yailHbIX BIOOPOK (00BeM BBIOOPKU — N = 59), 0JIMH U3 KOTOPBIX MPUBEJEHA HUXKE.

%

% C Cr %Mn 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
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 3anoxensl GopMyIIbl T pacueTa monapHoro KodhQpuiineHTa KOppesaiuu:
- Ixixit1 = Z(Xi— Xicep) ( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX i+1
yixi = Z(Xi— Xiep)( Yi— Yep) YiXil NSxiSyi.

3HAYNMOCTD

ko3¢ durmenra
¢dakTHueckoro 3HaueHHs Kod(pQHUIMEHTa KOppeasiuMU ¢ TaOJIMYHOM 3HAa4YeHUEM:

MapHOU

KOppesiuu

ONPCACIIACTCAH

CpaBHCHHUEM

€Clin

¢bakTHuecKkoe 3HaYeHHe OO0JIblIe TaOIUYHOTO, TO CYLIECTBYET MEX/1y HEU3BECTHBIMU 3HAUMMast
CTaTHUCTUYECKAs CBA3b, B IPOTUBHOM CIIy4ae TaKOBas CBSA3b OTCYTCTBYET.

AKP 3. Ortceuth He3HaunMble (akTop aHanu3upyeMoil BbIOOpkH. OrnpenenuTh
CTaTUCTUYECKH 3HAYMMBbIE CBSI3M MEXIY 3aBUCHMBIMH M HE3aBHCHUMBIMHU IIEPEMEHHBIMM U BUJA
PErPECCUOHHOM 3aBUCUMOCTH, a TAK)KE MEXK/y HE3aBUCUMBIMU NIEPEMEHHBIMH.




B nepByro odepens CTpOUTCS KOPPEIALMOHHAS MATPULIA — CHMMETPUYHAsE OTHOCUTEIILHO
JUaroHanyu (aHaJOTMYHO TaOJULE CIOPTUBHOI'O COPEBHOBATEIBbHOIO KOMAaHAHOTO WU
JMYHOCTHOTO YEMITMOHATA) — 00pa3el] MPUBOIUTCS HIDKE.

X1 X2 X3 X4 Xs Y1 Y2 Y3 Y4

X1 1 I'x1,x2 I'x1x3 I'x1,x4 I'x1.x5 ly1xi ry2xi ly3xi lyaxi
X2 1 I'x2x3 I'x2,x4 I'x2,x5 ly1,x2 ly2.x2 ly3x2 ly4.x2
X3 1 I'x3.x4 I'x3.x5 ly1x3 ly2.x3 ly3.x3 ly4,x3
X4 1 I'x4,x5 ly1.x4 ly2.x4 rys.xa lya x4
Xs 1 ly1.x5 ly2,x5 I'Y3xs I'Yaxs
Y1 1 ly1y2 ly1y3 ly1y4
Y: 1 ry2,y3 ly2,y4
Y3 1 ly3y4
Y4 1

3areM 3HaueHUs K03(pPUIIMETOB NapHBIX KOPPEISILNUNA OTMEYAOTCS 3HAKOM (), €CIIH 3TOT
K03 UIIMEHT KOPPENALUN CTATUCTUYECKHU 3a4HUM, M 3HAKOM (-), €CIIH KOAPPHUIIUEHT KOPPEISALUU
He3HayuM. [y OTCeMBaHUs HE3aBHUCHUMBIX IIEpEMEHHBIX (X-0B) MpoBOAUTCS (OJIMH U3 METOJIOB)
cienyromas mpoleaypa: u3 o0mel KOppeIsiuOHON MaTPHIIbl BBIIEISIETCS y4acToK ¢ X U B
sieKax MPOCTABIISETCS COOTBETCTBEHHO (+) miu (-).

X1 Xo X3 Xa Xs Kon-Bo

3HAYUMBIX
KOppesuil

X1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz |- - 1 + - 1-0

Xa | + - + 1 + 3

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

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

Jlst BBIOOpA 3HAYMMBIX 3aBUCUMOCTEH (110 KOAPPHUIIMEHTY KOPPEIAINN) MKy Y-MH U
X-MH, 9TOOBI TOCTPOUTH PETPECCHOHHBIC YPABHEHUS CBSI3H, HEOOXO MO MTPOAHATH3UPOBATH CIIIe
OJIHY YacCTh KOPPEISIIIMOHHON MaTPHUIIBI:

Y1 Y Y3 Ya 3Ha4YMMBIE
Koppensuu Xi
c Yi
X1 ryixal+ | Tyosal- | Fyaxal+ | Tyaxal- X1¢cYiuYs
X2 Ixixef- Fxixel- Ixixel- Ixixel- X2 — HEeT
KOppeJsLui ¢
Yi
X3 Faxal- | Maxal- | Baxal- | Ixixslt X3cYa
X4 Ixixalt | Faxalt | Baxalt | faxal- | Xac Y1, Y2, Y3
Xs xixsl- | Fxaxsl- | Faxsl- | Ixixs/+ Xsc Yq
3nau. xoppen. Yi | Yic Yac Yac Ysc
c Xi X1, Xa Xa X1, Xa | Xz, Xs

Ha ocHOBaHMM 3HAYUMBIX KO3()PUIHEHTOB KOppensauun Mexay Yiu Xi OIpeneseTcs, 9To
HEe0OXOJMMO TIOJTyYUTh PEFPECCHOHHBIE YPABHEHHS CIIEAYIOIIUX BHUIOB U C Y4ETOM OTCEMBAHUS
X-0B:

Yi= ao+ arXi+ asXs;

Y2=ao + asXs;

Y3 = a0+ aiXy+ aaXs;

Ys=ap+ azXsz+ asXs;

AKP 4. IIpu nomouy npuMeHeHHs perpecCCHOHHOTO aHAIN3a PaccuuTaTh KOAPPUIHEHTHI
PETPECCUOHHOTO YpaBHEHMUSL.



B AKP 3 omnpeneneHbl BuAbl PErPECCHOHBIX 3aBUCUMOCTEH, KOTOpbIE HEOOXOAMMO
MOJIYYUTh Ul OLICHMBAHMS, NPOrHO3a MU YIPaBJICHUS TEXHOJOTMYECKUMU Imporeccamu. s
pacuera KO3(G(UIMEHTOB YpaBHEHUH &o, &i NPUMEHSETCS PACYETHBIM METOJ HAMMEHBIIUX
kBagpatoB (MHK) ¢ wucnonp3oBaHmeM HCXOJHOW BbIOOpKHM ciydailHbIX BenmnunH. MHK
NPEaoaraeT MOUCK AKCTPEMaJbHOrO (MHHUMAIBHOTO) 3HaueHHs (yHKIMOHAA CYMMBbI
Pa3HOCTH B KBaJpaTe MKy (aKTUUECKUMU U PACUETHBIMU 3a4CHUSIMU (DYHKIIUHM OTKJIMKA:

F = 2(Ygaxr. — Ypacs)? — min (0). B ypaBHEHHE NOACTABIAIOTCS TOCTPOYHO (PAKTHIECKUE
3HAYEHUS Ygaxr. U Ypacu. B BUJIE ypaBHeHUs, noayyeHHoro B AKP 3. Jlns pemieHus ykazaHHOTO
¢byHKIIMOHATA HEOOXOAUMO MOIYYUTh CHCTEMY YPaBHEHHMI B YAaCTHBIX NMPOM3BOJHBIX M KaXKI0E
U3 YpaBHEHHI NMPHUPABHATH K HYMO. TakuM 00pa3oM, MOJIydarcsi 3Ha4eHUs CBOOOJHOTO 4iIeHa
ypaBHEHHsT do M KOA(PPHUIMEHTHI MPU HE3aBHCHUMBIX TEPEMEHHBIX ai = axi. i1 onmepaTHBHOTO
peuiennss MHK npumensiercs nporpammuoe odecriedenue Exel (fx — nuneiin). B moxnporpamme
«JTUHEWH» YKa3bIBAIOTCA KOOPIWHATHI Yi U Xi, 3aTreM Habuparotcs nozuniun «MCTUHA» u 3aTtem
Shift+Ctrl+Enter. B npenBapuTenbHO BBIICICHHOE MOJIE MPOrPAMMHO MOMEIIAIOTCS PE3YJIbTATHI
pacuera — KOOQQHUIMEHTH Ao, & = axi (TepBas cTpoka), KodpumuenT nerepMunarmmu R? (3-1
cTpoka, 1-ii cronberr), kputepuit @urrepa F (4-as ctpoka, 1-bit cronbern).

AKP 5. [IpoBecTr KOPPEKTUPOBKY TOUHOCTH YPAaBHEHUS PETPECCUU B TEUEHUH BPEMEHH.

Cornacao TtpeboBanusmMm OCT 14-34-90 «CraTHCTHYECKUH TPUEMOYHBIH KOHTPOIb
KayecTBa METAJUIONPOIYKIIMU MO KOPPEISLUHUOHHON CBSI3M MEXAY HapaMeTpaMu» BO3MOXKHO
UCIOJIb30BAHME  PErpeCCHOHHBIX  3aBHCHUMOCTEH  MapaMeTpoB  KadecTBa  (BpeMEHHOE
COTPOTHUBIIEHUSI Pa3pbIBY, OTHOCUTENIBHOE CYXEHHUE U T.I.) OT (aKTOPOB (XMMUYECKUIN COCTaB
CTaJld, TEXHOJIOTMUECKHWE TmapaMeTpbl IMpolecca) [Uisi TMPOTHO3UPOBAaHUS CBOMCTB  0e3
OCYILIECTBJICHUS pa3pyIlIaOMUX HUCHbITaHUN. [lJI1 MpoBEpKHM TOYHOCTH MOJENU MPU STOM
HaOupaeTcsi KOHTPOJIbHBIM MAacCUB JAaHHBIX, COCTOSIIIMX W3 PE3yJbTaTOB pa3pylIaroInX
WCTIBITAHUN OJTHOW JIECATON TUTABOK/TIApTH Tako# mpoayknuu. [Ipu Habope He MeHee S0 mIaBok
WIM OJIUH pa3 B KBapTajd MPOBOJUTCS MPOBEpPKAa TOUYHOCTU MPUMEHSIEMONW MaTeMaTH4eCKOU
perpeccun. MeTonuka MPOBEPKHU 3aKitoyaeTcs B cienytonieM. Habupaercs maccuB pa3HOCTEH
MeXay (PaKTHUECKUMHU JaHHBIMU KOHTPOJBHOM BBIOOPKM M PACYETHBIMU 3HAUEHUSMU I10
PErpecCHOHHOMY YPaBHEHHUIO (Ypaxr. — Ypacu.), PACUUTHIBAETCS CpeIHEE 3HAUEHUE ITUX OTKIOHEHH
U CpaBHUBAETCA CO CTAaTUCTUYECKUM KpUTEpHEeM (CTaHIApTHBIM OTKJIOHEHHEM IapaMerpa
KauecTBa - Syi). Ecnu cpenHee oTKIOHEHHE MEHEE CTAaTUCTUYECKOrO apaMeTpa, TO ypaBHEHUE
npu3Ha&Tcsl aJeKBaTHBIM  pealbHBIM  yCJIOBUSIM. B  mpoTUBHOM ciydyae MpPOBOAUTCSA
KOPPEKTUPOBKA YpaBHEHHsI IMyTeM HM3MEHECHHUS 3HAYCHHUS €ro CBOOOJHOIrO uieHa: do1 = ao -/+
Y(Yoaxr. — Ypaca.)/N, T N — 00bEM KOHTPOJILHOM BBIOOPKH, 3HAK -/+ MMOKA3BIBET, UTO, €CJIU CPEIHEE
OTKJIOHCHHUS Ayi UMEET 3HaK +/- , TO KOPPEKTHUPOBKA 3HAYCHUS Ao OYIET COOTBETCTBEHHO -/+Ayi.

AKP 6. ITocTpouTh MaTpHILy OJHOTO (haKTOPHOTO dKCTepuMenTa Thma 2" —22 n 28,

B ocHOBaHMM CTENEHHOW 3aBHUCHUMOCTH IIPEJICTaBICHO KOJMUYECTBO YPOBHEM
BappupoBaHusa pakTopoB. MiMeeTcs 1Ba BapuaHTa YpOBHEW: 2 - MUHUMaJIbHOE U MaKCUMAaJIbHOE
3HAYeHUS U 3 — MUHHMaJIbHOE, MaKCUMaJbHOE U CpeJHee 3HaueHus ¢akTopoB. B mokaszarene
CTETIIEHHON 3aBUCHUMOCTH MPEJCTaBICHO KolndyecTBO (akTopoB. Ilpu cocTaBieHHH MaTpUIIbI
IUTAHUPOBAHUS DKCIEpUMEHTa HEOOXOJMMO YUYUTHIBATh UETHIPE CBOICTBA CYIIECTBOBAHUS
ypoBHEH  (DaKTOPOB: CHUMMETPHUYHOCTb, OPTOTOHAJIBLHOCTb, PpOTATA0ENbHOCTh, YCIOBHUE
HOPMHUPOBKH.

Omnpenenutb K03hGUIHUEHTHI YPABHEHHUS 110 H3BECTHOMY aIrOpUTMY: ai = (ZXiYi)/Nn, o
= Xyi/n.

AKP 7. IloctpouTh Bce BO3MOXHBIE BapHAHThl MATPHULBl JPOOHOTO SKCHEPUMEHTA
tuna 2%, 22, Onpenenuts ko3 PUIMEHTH ypaBHEHHS 110 H3BECTHOMY aIropuT™MYy: i = (ZXiYi)/n,
ao = Xyi/n.

AKP 8. Pacumtarh k03(pGHUIMEHT KOHKOpAauuH (KO3(h(UIMEHT coriacus) Mpu
HKCIEPTHON OlIeHKE BIMSIHMUA (DaKTOpOB Ha (DYHKIMIO OTKJIMKA (IapaMeTp ONTHUMHU3AIMH) IO
cnenyromeit 3apucumocti: W = 12S/[m?(n-n)], rme S — cymMMa KBagpaToB OTKIOHEHHH OT
CPEIHEro 3HaYeHUs OLIEHKH SKCIIEPTOB, M — YUCIIO SKCIEPTOB, N — YUCIO (PaKTOPOB.



AKP 9. Halitn »sKkcTpemanbHOE 3HA4YCHHE TIapaMeTpa ONTUMHU3AlUKA B 00JacTH
ompeneneHuss GyHKIUU IBYX M MHOTO(AKTOPHBIX YpaBHEHHU (METOJ KPYTOTO BOCXOXICHUS
bokca-Yuicona) ¢ npUMEHEHHEM HTTEPAaLMOHHOIO [OLIAroBOr0 METOJa B HaIpaBJICHUU
rpagueHTa.

Memoouueckue pexomenOayuu 01 NOO20MOBKU K CeMUHApy -  NPAKMUYECKUM
3AHAMUAM

CemuHap - BUJA TPYNIOBBIX 3aHATHN MO KAKOW-TMOO HAyYHOH, Y4eOHOW W Jpyrou
npobsemMaTuke, aKTHBHOE OOCYXJIEHHE YYaCTHHKAMHU 3apaHee IMOJTrOTOBICHHBIX COOOIIEHUH,
noki1agoB U T.0. C TeMaTHUKOW CEMUHApOB CTYAEHTHI 3HAKOMATCS 3apaHee. AJITOPUTM IOArO-
TOBKM K CEMHHApy CIIEIYIOIIUNA: BBIOpaB T€My, CTYJEHT COCTaBJISET CBOM IUIaH-TpapuK IOJ-
TFOTOBKHM K ceMuHapy. i mproOpeTeHusl MHPOKOro BUIEHUS MPOOJEMBbl CTYyIEHT CTapaeTcs
OCMBICJTHTH €€ B 00IeM 00beMe; TO3HAKOMHUTHCS ¢ TEMOM 10 6230BOMY Y4eOHOMY TTOCOOHIO WITH
JPYrOi OCHOBHOM PEKOMEHIYyEMOW JIMTEpPAType; BBIABUTb OCHOBHBIE WJIEH, PACKPBIBAIOIINE
JAHHYIO TpoOJeMy; CBEpUTh WX OINpEAENEeHUs CO CHPABOYHMKAMH, SHUIMKIONEAWEH; IMOA-
TOTOBUTH IUIAH-KOHCHEKT PACKPHITUS JaHHON MpPOOJIEMBbI; BBISIBUTH HESICHBIE BOIIPOCHI U MOJIO-
OpaTh JONOJIHUTENBHYIO JUTEPATypy IS MX OCBEUICHHS; COCTaBUTh TE3UChl BBICTYIUICHUS Ha
OTJIENbHBIX JUCTAX Ul MOCIEAYIOLEro BHECEHHS JOTOJHEHUHM U MOATOTOBUTH JOKJIA] WIH pe-
(depar s cOOOILIEHNsT Ha CEMUHApe; MpoaHalu3upoBaTh COOPAaHHBIM MaTepuan Ajs JOTMOJHU-
TeIbHOW MHGOpPMAIMH [0 TEMaM CEMHUHapa; FOTOBSCh K BHICTYIUIEHHIO Ha CEMHUHape, 1Mo BO3-
MO>KHOCTH MPOKOHCYJIBTUPOBATHCS C MpeEIojiaBaTesieM; OTHOCUTLCSA K COOpaHHOMY MaTepuaiy,
KaK K UICTOYHHMKY OYyTyLIUX UCCIIeI0BaHUN.

CeMuHapcKue 3aHATUS PACIIUPSIOT U 3aKpEeIUIAIOT 3HAHUS, 3aJ0KEHHbIE B TEOPUU
npeaMera. Ha HUX BBIHOCSATCS BOMPOCHI, OCOOEHHO HEOOXOAMMBIE JUIsl MPAKTUKH, WU Mpo0-
JIEMHBIE BOIIPOCHI, KOTOPbIE BO3MOKHO PELIUTh TOJILKO B TMpolecce coTpyaHuyectBa. Cpenu
00s3aTeNnbHBIX TPeOOBaHUM K CEMUHApPY - MPEIBAPUTEILHOE O3HAKOMIIEHHE C TEMOI1, BOIIpOocaMu
Y JIUTEPATypOU MO TAHHOU TEME.

CoBpeMeHHas MpakTHKa MpejyiaraeT MUPOKUI KPyT TUIIOB CEMUHAPCKUX 3aHITU. Cpenu
HUX 0c000€ MECTO 3aHMMAEeT CEMHHAp-AMCKYCCHS, IJIe B JHAJIOTe€ XOPOIIO YCBAaUBAETCS HOBas
nH(pOopManus, BUIHBI YOSKICHUS CTYICHTa; 00CYKIal0TCsI TPOTHBOPEUHS (SIBHBIC U CKPBITHIC) U
HEJOCTaTKU; A1 oOCyKIeHHs] OepyTcsi KOHKPETHbIE aKTyallbHble BOIMPOCHI, C KOTOPHIMU CTY-
JEHTHl TpPEABAapUTEIbHO O3HAKOMJIEHBL. Takke B CEeMHMHAp BKIIIOYAIOTCS BOMPOCHI Ui WH-
TEJUIEKTYaJIbHOM Pa3sMHUHKU (MHOTIIA 3TO JIMCKYCCHOHHAsl CTaThsl, O KOTOPOM cTaBATCA Mpoo-
JIEMHBIE BOIIPOCHI); IUCKYCCHSI MOXKET pa3BepThIBATHCSA 3a0UHO Kak KpyroBoi cemuHap. [anee
MOABOJISATCS UTOTH JUCKYCCHH, 3aCIyLIMBAIOTCA U 3aIIMINAIOTCSA NMPOeKTHble 3amaHus. [locne
ATOTO MPOXOJUT "MO3TOBOM IITYpM" IO HEPEIICHHBIM MPOOJIeMaM JUCKYCCHH, & TaKKE BbISB-
JISFOTCSL TIPUKIIAJHbBIE ACTIEKThI, KOTOPhIE MOKHO PEKOMEHJIOBATh ISl BKIIOUEHHS B KYpCOBBIE U
JUIUIOMHBIE pabOThl UM B anpoOaiuio Ha npaktuke. Ha ceccun mpenoaaBarens o0o0maer pe-
3yNbTaThl MPOACTAHHON CTYACHTOM PaOOTHI.

CeMUHapBI-IUCKYCCUU TPOBOJSATCS C II€NBI0 BBISIBJICHUS MHEHHsI CTYJIEHTOB IIO
aKTyaJlbHBIM BOIIPOCAM U3Yy4aeMOT0 IpeaMeTa.

CeMuHap-uccieioBaHre MpEArnoJiaraeT NpeaBapuTeIbHyl0 paboTy - HamucaHue pede-
paTa, JOKJIaja Mo UTOraMm OMBITHOM paboThl. YUacTHe B HEM - 3TO, MPEXKJe BCEro, AUajor CTy-
JIeHTa ¢ mpernojaBareneM. Pe3ynbTaTsel 00CyKIal0TCS Ha CEMUHApE C HATJISIAHBIM MOKAa30M HC-
CIIEIOBATEeNIbCKOr0 Marepuana (cxembl, TaOmuipl, Tpadukd, IUATHOCTHYECKUE METOJUKH).
YactuuHo MaTepuan MoxeT ObITh BKItoueH B BKP. [Ipu moaroroBke k ceMuHapy-uccieJ0BaHUIO
CTYIEHT M3y4yaeT pe3yJbTaTbl TEOPETUYECKUX HCCIEeOBaHMM, cocTaBiseT OuOnuorpaduio mno
TeMe, YUUTCs UucaTh 0030pbl 10 TEXHUYECKOH 3a/1aue-1ipoodiieme.

[IpoGnemHBIIl ceMUHap TOTOBUTCS MpPENoJaBaTelIeM J0CTaTOYHO OCHOBATENbHO: MOJA-
Ouparorcs MpoOJIeMHBIE M KOHTPOJBHO-NIPOBEPOUHbIE BOMpochl. Takoil ceMHHap BO3MOXKEH
TOJIBKO MOCJE MPOXOKJIEHUA TeMbl. K HEMy CTyJeHTBI TOTOBSTCS MO JUTEPATYPHBIM HUCTOYHU-
KaM: MOHOrpaduu, CIpaBOYHUKHU, CIOBapH, *KypHaibl. K mpobieMHOMYy ceMHHapy HpocMaT-
pUBaeTcsl JUTEpaTypa B paMKax Ppa3IMYHBIX HCCIEAOBATENIbCKUX KON  (Hampumep
"TpaIuinoHHBIE ¥ HETPAAUIIMOHHBIE TIOIXOABI K podieme").



Haubonpburyto 3ppeKTHBHOCTh MPUHOCAT CEMUHAPBI, TPOBOJIUMBIE B (OpPME KOJIICK-
TUBHOM TIO3HABATEIbHOM AEATEIBHOCTH, UMEIOIIEH OTIpe/IeIeHHbIe 0COOEHHOCTH, & IMEHHO:

- pa3zereHre CTYJCHTOB Ha TPYIIBI 10 MX JKEJIAHHUIO (C 00s3aTeNbHBIM y4acTHEM CTY-
JIEHTA C YCTONYMBBIM UHTEPECOM K JaHHOMY MPEIAMETY);

- MIOCTaHOBKA OOLIUX IeNeH U 3a7a4 JUIsl TPYIIIIbI;

- paboTa B IOCJIEIOBATEIBHOCTU - UHAUBUIYalIbHAs, MapHas (4ale BCEro IMepeKpecT-
HBII onpoc), paboTa B rpymnie, KOJUIEKTUBHAS;

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

- BKCIIEPTHBIN aHAJINU3 C pacueToM Ko3(p(uLneHTa KOHKOpIALHH;

- OIIeHKa pabOThI TPYIIITBI IIPETIOIaBATEIIEM;

- IPOBEJICHUE CAMOOLIEHKHU.

IpumepHnuwiii nepeuenv mem peghepamos 6 ude uHOUBUOYANbHBIX doMautnux 3adayd (U/13)
N3 Ne 1. Tlomsatus wMaTeMaTH4YeCKOW CTATUCTUKHU. BHIBI HKCIIEPUMEHTOB.

Kontponsnsie kapThl. [11aHbl S3KxCIIEpUMEHTOB

1. OcHOBHBIE TIOHSTHUS U3 TEOPUM BEPOSITHOCTH M MAaTEMAaTHUYECKOW CTATUCTUKH
(reHepanbpHas COBOKYITHOCTH, BRIOOPKA CITYYalHBIX BEJTUYHH, XapaKTEPUCTUKUA BBIOOPKH).

2. TonsTHe O BUAAX TJIAHUPOBAHHUS MAaTEMaTUYECKOTO U (PU3UUYECKOTO IKCIIEPUMEHTOB,
MPUHIIATIAX TEOMETPUIECKOTO U (PU3UIECKOTO 010011 OOBEKTOB YIIPABIICHHUS.

3. Texynuii KOHTPOJIb TPOIYKIUN.

4. IlpuHnumbel BeIOOpAa KOHTPOJIUPYEMBIX MapaMeTPOB M HMX YPOBHS B CTaHIapTax Ha
METaJTyPrUueCKyI0 MPOAYKIIHUIO.

5. Craructuueckoe 000CHOBaHHE O00OBeMa BHIOOPKHM MpPU KOHTPOJIE y IMOCTaBLIMKA U
OTpeOuTeNs.

6. KoHTpOJIbHBIE KapTHI.

7. Obmas cxema yrnpaBJeHHUsI TEXHOJIOTHUYECKIM O0OBEKTOM C aJalTUBHBIM OJIOKOM

8. Teopernueckuid MoOJX0/, MATEMAaTHUYECKOE CUMYJIMPOBAHHUE YCIOBHUM IKCIIEPUMEHTA,
(hbM3UYECKUI SKCIIEPUMEHT.

9. YcnoBus moaoOus GU3ndeckoro 00beKTa ¥ MaTepruaIbHON KOTIUH.

10. Br16op nHanbosiee 3pPeKTUBHON CXEMBI SKCTIEPUMEHTA.

11. CocraBneHue IIaHa TPOBEICHUS HKCIIEPUMEHTOB Pa3HBIX YPOBHEH (OMBITHBIMH,
nabopaTopHbIH, MOJTYIIPOMBILUICHHBIH, POMBIIIJICHHBIH, U3TOTOBJICHUE OTIBITHO-
MIPOMBIIIJICHHOW TApTHH).

N3 Ne 2. Koaddunuent konkopaanuu. [IpaBuia miaHupyeMoro 3KCrepuMeHTa

1. Buasl napameTrpoB onTuMu3anuy, oOOOIIEHHBIH MapaMeTp ONTHUMHU3ALNH, (DYHKIHS
KeJIaTeJIbHOCTH.

2. Be16op THIIa MaTeEMaTHYECKOM MOJIMHOMHUAILHON MIIM MHOM MOJEIIH.

3. IIpaBuna nocTpoeHUs IIAHOB — APOOHBIX PETLIMK.

4. Pucku mpu UCHOJIb30BaHUM IUIAHOB C JIPOOHBIMU PEIUIMKAMHU — BIMSIHUE HAa TOYHOCTb
IIPOrHO3UPOBAHMS (PYHKLIUHU OTKJIMKA.

5. Tunbl MIaHOB JKCIEPUMEHTa — IBY- U TpexX (akropHbie miansl tuma N = m" (N —
HE00X0/IMMO€E KOJMUYECTBO OMBITOB, M — KOJMYECTBO YPOBHEW BapbUpPOBaHMs CIy4alHBIX (hak-
TOPOB, N — KOJMYECTBO (haKTOPOB).

6. Koapduuument konkopmamuu (ko3(pQUIUEHT coriacusi) MpHU SKCIEPTHOH OIEHKe
BIUSHUS (PAaKTOPOB HA (DYHKIMIO OTKJIMKA (ITapaMeTp ONTUMH3AIINN).

7. OCHOBHBIE CBOICTBA MaTPHIIbI MAaTEMATHUYECKHU MJIAHUPYEMOTO HKCIIEPUMEHTA (OPTOro-
HAJIbHOCTh, POTOTA0EIbHOCTh, CHMMETPUYHOCTh, HOPMUPOBKA HKCIIEPUMEHTATIBHOM MaTpPHUIIbI).

8. Meroauka pacueta KOI((UIMEHTOB HMIHMPUUYECKOTO YpPAaBHEHHsI IO JaHHBIM
IIPOBEACHHOTO TUIAHUPYEMOTO 3KCIIEPUMEHTA.

9. CBs13b ¢ dexTa pakropa ¢ Ko3(hPUIIeHTaMH YpaBHEHHUSL.

10. Kputepun onTuManbHOCTH IJIAHOB SKCIIEPUMEHTA.



11. BBenenue B pemieHHEe IO MOHMCKY ONTHUMAIBHOTO SKCTPEMAIBHOTO 3HAYEHUS
napaMeTpa ONTHMHU3AaLUK B 00JacTh omnpefeneHus (QYHKIUU JBYX W MHOTO(aKTOPHBIX
ypaBHEHUH (METOJ KpyTOro BocxoxaeHus: bokca-Yuicona u np.).



I[MTPUJIOXEHUE 2

7 OneHo4YHbIe CpeACcTBA ISl IPOBeAeHHUs TPOMEKYTOYHOM aTTecTaluu
a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBeIeHHA
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 Borpocs! (M]3 Ne 1, 2)

1. CBenenus U3 TEOPUU BEPOSITHOCTU U
MaTEeMaTHYECKON CTaTUCTUKH (TeHe-
pasibHasi COBOKYITHOCTh, BRIOOPKA
CITy9aliHbIX BEJTUYHH, XapaKTEPUCTUKH
BBIOOPKN).

2. Busbl mimaHupoBaHUS MaTeMaTH4ec-
KOTO ¥ (PM3UYECKOTO IKCTICPUMEHTOB,
[TPUHIIAITE TEOMETPUICCKOTO U (DU3H-
YECKOTO 1MOI00UsS 0OBEKTOB yITpaBJe-
HUSI.

3. [lopsimok mpoBEAEHHUS TEKYILETO
KOHTPOJISI POTYKITUH.

4. [TpuHIMIIBL BEIOOPA KOHTPOJIUPYE-
MBIX TapaMEeTPOB U UX YPOBHS B CTaH-
[TapTax Ha METaJLUTyprUYecKyIo Mpo-
[TyKITHIO.

5. Cratuctuueckoe 000CHOBaHKE 00b-
eMa BbIOOPKH IPU KOHTPOJIE Y TIOCTaB-
[TUKa U TIOTPEOUTEIIS.

6. MeTo1pl MOCTPOCHUS KOHTPOJIBHBIX
KapT.

7. OO011YyI0 CXeMY YIpaBJICeHHUs TEXHO-
[TOrn4ecKM 0OBEKTOM C a/IalTUBHBIM
0JIOKOM.

8. Teopernueckuii Moaxo/1, MaTeMaTH-
YEeCKOe CUMYIUPOBAHUE YCIOBHIH JKC-
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
[PErPECCUOHHBIN aHaIU3bl, PACCUUTHI-
BaTh KOA(P(PUIUEHTBI PETPECCHOHHOTO
ypaBHeus: merogom MHK

2. HaxomuTh SKCTpeMabHOE 3HAYCHUE
apaMerpa ONTUMM3AallMM B 00JacTH
onpeseneHuss (QYHKIUHM C TIPUMEHe-
HUEM UTTEPALMOHHOTO IOLIAroBOTO
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. [IpoBOUTH KOPPEKTUPOBKY TOUHOC-
TU ypaBHEHHS PErPECCUU B TEUEHUU
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,
riae N — 00beM KOHTPOJBbHON BEIOOPKH,
3HAK -/+ IMOKa3bIBET, YTO, €CIIH 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-
1€ MpOBEAECHNS KOPPEIALMOHHOTO
AHaJIN3a, OTCEUBAHUS HE3HAYMMBIX

hakTONOR ¥ OTIheNTeNIeHNd CRA3N 3ABU-




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

IIpome:xxyToyHast 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, HaxXxOXKJIEHUS YHUKAJIbHBIX OTBETOB K IpoOiieMaM, OLIEHKM U BBIHECEHUS
KPUTHYECKUX CYXKJICHHN;

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



