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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

ensto ocBoenust momyns auctuiuinHbl b1.5.21 6a3zoBoit wactu Oyoka 1 mucruriinH
yueOHOoro 1urana «MoJenupoBaHUEe U ONTHMH3AIMSA CBONCTB MaTEpHUAIOB U TEXHOJIOTHYECKUX
MIPOIIECCOBY SBJISICTCS TOATOTOBKA OakanaBpoB 1o HampasieHuto 22.03.01 «KMarepuanoBeneHue
U TEXHOJOTUU MATEPHaJOB» W MPO(UII0 MOATOTOBKH «MarepHalloBeICHHE U TEXHOJIOTHH
MaTepuaioB (B MAIIMHOCTPOCHHH)» K MHPOdEeCcCHOHAIbHONU AESITEIbHOCTH B COOTBETCTBUU C
TpeboBanusiMu DeaepanpHOro ['ocyaapcTBeHHOr0 00pa3oBaTeILHOTO CTAaHAAPTA.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucuuruinHa MoaenupoBaHie U ONITUMH3ALHs CBOMCTB MaTepHaIOB U TEXHOJOTHYECKUX
IPOIIECCOB BXOJIUT B 4YacTh y4eOHOro IuiaHa (pOpMHUPYEMYIO0 yYaCTHHKAMHU OOpa3oBaTEIbHBIX
OTHOILEHUH 00pa30oBaTeIbHOI IPOrpaMMBl.

Jns  wu3ydeHUs  JUCHUIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

MaremMaTHuecKkasi CTaTHCTHKA B METAJLTypPTUU

WNudopmarrka 1 M”HGOPMALIMOHHBIE TEXHOJIOTUU

Amnanu3 yuciioBoit HHpopMaLun

MarepuanoseneHnue

Teopus Tepmudeckoit 00padOTKH

[InanupoBaHue dKCIIEpUMEHTA

O6paboTKa IKCIIEPUMEHTATBHBIX JAaHHBIX

MexaHnuecKue CBOMCTBa MaTepHalloB

®u3nYeCKre CBOMCTBA MATEPHUAIIOB

3HaHus (YMEHHUs, BIaJeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUTLTNH/TIPAKTHK:

[Tpou3BoaCTBEHHAS — MPEAUIITIOMHAS TPAKTHKA

IToaroToBka K cjaue u caaya rocyapcTBEHHOT0 IK3aMeHa

[TonroToBka K 3alUTe U 3aIIKTa BBITYCKHON KBAIM(UKAITMOHHON paboThI

OCHOBBI POCKTUPOBAHUS TEXHOJIOTHIECKUX TTPOIIECCOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynpraTe ocBO€HHS AMCHUILIMHBI (Moayns) «MojaenupoBaHHWE U ONTHUMHU3ALMA
CBOWCTB MaTepHajoB U TEXHOJOIMUECKUX MPOLECCOB» OOyJaroIuics MOJKeH o0anaTh
CJIETYIOIIUMU KOMIIETEHIIUSIMHU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[TK-2 Criocoben pazpabaThiBaTh TEXHOJIOIMYECKHI MPOIECC MOIYYEHUSI MaTepHUajoB C Y4eTOM
HKCILTYaTaIllMOHHBIX TPeOOBaHUMN, IPEABSBISIEMBIX K HUM

[K-2.1 VYcranaBnuBaeT TpeOOBaHUS K IKCIUTyaTallMOHHBIM CBOMCTBaM W3JENIHMH Ha
OCHOBE YCJIOBUM DKCILIYyaTaLlMU

I[IK-6 CrocoOeH BHOCHTh HM3MEHEHHS B THIIOBOH TEXHOJOTHYECKHUI mnmponecc B o0iactu
MaTCpHUAIIOBCACHUA W TCEXHOJIOTHU MATCPUAJIOB C LCJIBIO KOPPEKTHUPOBKH SKCILTYaTAllMOHHBIX
CBONCTB MaTCpHaJIoB U I/ISIICJ'II/Iﬁ 13 HUX

[1K-6.1 Brocur mpemiokeHuss 1O HM3MEHEHHMIO pPeXHMa TEpPMHUYECKOH U
XUMHUKO-TEpMHUECKONH 00paboTku ¢ 1nenpio  Oonee 3¢ deKTuBHON
pean3aly BO3MOKHOCTEH MaTepuasia




4. CTpykKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 55 akaJl. 4acos:
— ayIuTOpHas — 54 akaJl. 4acoB;
— BHeayIMTOpHAas — 1 aKaJ1. 4acos;
— caMOCTOsITeNIbHAs paboTa — 53 akaj. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

®dopma aTTeCTalMU - 324ET

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

dopma TEKyIIEro
Bun KOHTPOJIS
CaMOCTOSITEILHOH | ycrieBaeMOCTH U
paboThI MIPOMEKYTOUHOH
aTTecTaluu

Kon
KOMIIETEHIIMH

Paznein/ rema
JIUCIUATIIUHEI

Cemectp

nab. | mpakr.
3aH. 3aH.

Jlek.

CaMocTrosTenbHas
pa60Ta CTYACHTA

1. OCHOBBI nporiecca
MozenupoBaHus. [IOHATHS CHUCTEMBI
u anementa. HaydHoe ncciemoBanue.
TTOHATHS MOJIETTH U MOJICTHPOBAHHSI.

1.1 Hasnauenue u (QyHKIHMH
Mmozeneil. CTpykTypa mpoiecca
MOZEIUPOBAHHUS. Tpouecc
MO3HaHUS 00BEKTa C TIOMOUIBIO
mozenu. [Iporecc mocTpoeHus
MOJICIA €  KCIIOJIb30BAHUEM
JKcrepuMenTa.  JlocromHCcTBa
MaTeMaTHYECKHX Mozenei.
IIpuMeHeHne MaTeMaTHYECKHX
Mozenen B cucTemMax TpopaGoTka
YIIpaBJIeHUS IpoBepka
TEOPETUYECKOTO

TCXHO-JIOTHYCCKUMHU MPaKTUICCKUX
MPOIIECCAMH. CI105KHOCTb 7 4 63.41 | 11 (Hﬁl;l?s::;;o) 3aaHuH. I1K-2.1,
CUCTEM u MoJIeIeH. ’ s eHHe. 3aciymmBaHue [K-6.1
IIpobnemubie CHTYaIHH. i JOKJIAJIOB TI0
Dransl IIO3HABATCJIIBHOI'O AIOTIOHHUTEIIEHOTO TEMCE.
mporecca B MOJIETHPOBAHUU. MaTCepHaa.
Ilonxon k pemeHuro 3amad oOT
3agaun. [loaxon K pemieHuro
3a-1a4 oT 00BeKTA.
Knaccudpukanus 00BEKTOB
MO/JICTUPOBAHUSI. Cxema
MPOBEACHHS MOJIEITBHOTO
HCCIIEJOBAHNS. [ytn
uiean3ain peaNrbHBIX
00BEKTOB

Wroro no pazneny 4 6/3,41 | 11




2.
9KCHepI/IMeHTaJ'II)HO-CTaTI/ICTI/I‘IeCKI/Ie
MCTOJBI MATEMATHUYCCKOI'0 OIMMCAHUA

OCHOBHBIE XapaKTePUCTUKH
CITyJaiHBIX BEJHMYHH.
21 JIee ¢dopMmbl  3aKoHa
pacrpezeieHus CIy4JaifHOI
BEJINYUHBL: byHKIMSA
pacnpeneneHus, TUIOTHOCTh
pacmpeneneHusl. [HonsrTust
MaTEeMaTHYECKOTO  OXKHJIAHUS,
JTUCTICPCHUH, ko3 duinenra IMpopaGorka
KOppeIIHY, JTUHUHU pop
TEOPETHYECKOTO
perpeccum. OcobeHHocTu
(JIEKITMOHHOTO)
JIMCTICPCHOHHOTO,
Marepuana.
KOPPEJISILIIOHHOTO u Mavaerme
PErpecCUOHHOTO aHaJIN30B. i
. JIOTIOJTHUTEIIBHOTO
PerpeccroHHBI aHaIM3 TpPH MaTePHANA
MaCCHBHOM " AKTHBHOM Iro I; 60T1<.a 3aciynMBaHue
(axTopHOM 9KCIIEpUMEHTE. MefozI:qucmx JIOKJIAJIOB TI0 K-2.1
Wnes perpeccuonHoro aHanusza| 7 6/31 | 10 asarmil K teme. [IpoBepka K 6. ll
u Merona HaMMEHBIINX . yaKTquCKHM MIPAaKTHIECKUX '
KBaJIPaToB. JlBa yTH pSaHSITI/IHM paboT.
TIOJTyYEeHUsI MCXOJHBIX JAHHBIX ’
COCTaBJICHHE
UL OlIpeIeTICHUS COHCIEKTa
K03 (PUIMEHTOB  ypaBHEHHs ’
. MOATOTOBKA
perpeccum. AKTUBHBII OTBETOB 0
(haxTOpHBIi IKCTIEPUMEHT.
KOHTPOJIBHBIM
Marpuna TUTAHUPOBAHUS
. BOIIPOCaM.
skcnepuMenTa. [lomHbil U
JIPOOHBIN (hakTOpHBII
IKCIIEPUMEHT. Merto/uka
pacuera K03 PHITHCHTOB
ypaBHeHus perpeccuu. [Ipumep
AKTHBHOTO (baxTopHOTO
IKCHEPUMEHTA.
Hroro no pazaeny 6/31 | 10

3. 3amaun CTaTUCTUYECKOM
onrumu3anui. OCHOBHEIE TTOHATHS U
oTIpeeTeHIS CTaTUCTUYECKOH

ontumuzaund. OIHOMEpHBIC 3a/a4u
CTATHYECKON ONTUMH3AIHH.




3.1 Teopema Beiiepmrpacca.
Pemenne omnomepHoil 3amaum
METOJIOM MIPOU3BOJHOM.
Pemenne 3amau omgHOMEpHOI
ONITHMU3ALUH METOJlaMU
nepedopa 3HAYCHUH IIEIEBO
(yHKLIMHU, 30JI0TOTO CEYEHUs,

JIMXOTOMHH, KBaZpaTUYHOM
ITpopaboTka
UHTEpHOISIIUY. MHOTOMEpHbIE
. TEOPETHYECKOTO
3a71a4n CTaTHYECKON
(JIEKIMOHHOT0)
ONTUMH3ALIUY. Teopema
Marepuana.
CYIIECTBOBAHHUS u
Wzyuenne
0COOEHHOCTU pelLIeHus.
. JOTIOJIHUTENHHOTO
Pemenne 3amau mMHOrOMEpHOI
MaTepHaia. 3aciymuBaHue
ONTUMH3ALNU METOZaMHU
. IIpopaboTka JTOKJIAJIOB T10
MOJIHOTO Tiepe-0opa 3HAYeHUit
LeeBoit F— 621 10 METOIUYECKHX TEME. I1K-2.1,
Y ’ yKa3aHUH K IIposepka IK-6.1
M0-KOOPIUHATHOTO CITyCKa,
MIPaKTHIECKUM MIPAaKTHIECKUX
IpaJIEHTHOTO CILyCKa,
N 3aHATUSM, paboT.
HanCKOpeHIero CITyCKa,
. COCTaBJICHHE
METOJIOM KOH(HUTYypaIHid.
. KOHCIIEKTa,
Pemenne 3amad mMHOTOMEpHOM
- MOATOTOBKA
ONTUMH3ALUU  CIy4alHBI-MHU
. OTBETOB I10
METOJaMHu: JIOKaJIbHBIH
U KOHTPOJIEHBIM
CITy4aiHbIH TTOMCK c
. BOIIPOCaM
BO3BPATOM, JIOKAJIBHBIH
CITy4aiHBbIH TIOUCK c
[IEPECUYETOM, JIOKQJIbHBII
CITy4aiHBbIH IIOUCK o
HAMITyYIei pooe,
I1100abHbIH Clly4aiHbIH
MOUCK,  METOJ  CIy4alHBIX
UCTIBITaHUH.
HWroro no pazaeny 6/21 | 10
4, UccnenoBanue ornepauunit
"Unentuduxanms’. Bagaun
uaeHTH(pUKaIUM B Y3KOM U
MIUPOKOM CMBICIIE.
ITpopabotka
TEOPETHYECKOTO
(JIEKIIMOHHOTO)
41 CrpykTypHas cxema MaTepHana.
UICHTU(QHKAIIN c Uzydenue
HOACTPaNBAEMON MOJEIBIO. JIOIIOJIHUTEIILHOTO
ToHsaTHE «MOIENH ONEpAIHNY. Marepuana. 3acirymmBanue
Tpu Tuna HeomnpeaeIeHHOCTEH ITpopabotka JIOKJIaJI0B I10
NPU  HMCCIICIOBAHUY OTIEPAlIH. 7 621 6 METOINYECKUX TeMe. MK-2.1,
Ilpunmun Ilapeto. Ilonsarue yKa3zaHui K IIposepka [K-6.1
«JIMHEWHOe MIPaKTHYSCKUM MIPaKTHYECKUX
MPOTPaMMHUPOBAHHUEY. 3aHATHSIM, 3aJlaHui.
IlocTanoBka 3a71a4u COCTaBJICHHE
JIMHEHHOTO KOHCIIEKTa,
MpOrpaMMHUPOBAHHSI. MOJIrOTOBKA
OTBETOB IO
KOHTPOJIBHBIM
BOIIPOCaM.
Hroro no pazaeny 6/21 6
5. Hcnoomns3oBanue Monmenend s
UCCIIEA0BaHYS, yIIpaBJICHUs u
obyuenusi. Cucrema wmojened Ui

WICCIIEAOBAHYSI U YIPABICHUSL.




IIpopaboTka

TEOPETUYECKOTO

(JIEKITMOHHOTO)
5.1 XapakTepUCTHKH MOJeIei Marepuana.
JUISL MCCIIeIOBAaHMS IIPOIIECCOB, U3zydenue
JUIL pacdeTa W ONTHMHU3AIUH JIOTIOJTHUTEITLHOTO
TEXHOJIOTHH, ULt Mmarepuana.
MPOTHO3UPOBAHUS IIpopaboTka Tposepka
OIITUMAJIbHBIX TpaeKToOpuit 4 6211 10 | Meroamueckux MK-2.1,

o MIPAKTHIECKUX
mporiecca BO BPEMEHH, IS yKa3aHHUH K AGOT. [K-6.1
CTaOMITN3UPYIOIIETO W MPaKTHICCKHUM p
CIEISIET0  PEeryINpOBaHUSL. 3aHATHSM,
Ponb Mojernedl mpu cuHTE3e COCTaBJICHHE
ITOPUTMOB yIIpaBJICHHSI. KOHCIIEKTA,
MonenupoBanue u o0y4yeHue. MOJTOTOBKA
OTBETOB 10
KOHTPOJIBHBIM
BOIIPOCaM.
HWroro no pazaeny 4 6/21 | 10
6. OnruMu3zanus yIpaBJIeHHs
TEXHOJIOTHEeH TePMUIECKON
00pabOTKH METAJJIOB U CIUIABOB.
6.1 O6mas nmocraHOBKa 3a7ayu
ONITHMU3ALUH YIIpaBIICHUS
TETJIOBBIM PEKIMOM B
pabouem MIPOCTPAHCTBE
TPOMBIIIICHHBIX reyen.
CTpyKTypHO-(hYHKIIHOHAIBHAS
CXeMa CHCTEMBbl ONTHMHU3AIUH
yIIpaBIeHUS TETIOBBIM
PEKUMOM B pabouem
MPOCTPAHCTBE MPOMBIIIICHHOM IIpopaboTka
MEeYH. Maremarnyeckas TEOPETUYECKOTO
Mozenb  (QyHKIIMOHHPOBAHHUS (JIeKIMOHHOTO)
CHCTEMBI aBTOMaTHYECKOH MaTepHania.
ONITHMU3ALUH YIIpaBJICHUS Uzydenue
TCIIJIOBBIM PEKUMOM JOITOJIHUTCIIBHOT'O
MPOMBIIIIEHHBIX meyei. Mmarepuana.
CTpyKTypHass cxema MOJEIH IIpopaboTka Tposepka
CHCTEMBI ONITHMH3ALUHT METOIUYECKUX MK-2.1,
2 6/21 6 o MIPAKTUYECKUX

yIpaBJieHHs TEIUIOBBIM yKa3aHUH K IK-6.1
PEKIMOM B paboyem MIPaKTHIECKUM pagor.
MIPOCTPAHCTBE MPOMBIIIJIEHHOMN 3aHATUSAM,
MEeYd C IIeNbI0 MUHHMH3aLUH COCTaBJICHHE
YIEIBHOTO pacxoia TOIUIMBA. KOHCIIEKTa,
MaremaTrdeckas MOJIENb MOATOTOBKA
CTATHYECKOW XapaKTEPUCTUKH OTBETOB 10
TEIJIOBOTO peXxnMa B paboueM KOHTPOJIBHBIM
MPOCTPAHCTBE MPOMBIIIICHHOM BOIIpOCaM.
neun. Pacuer xoadduimentos
ypaBHEHHS perpeccun c
pUMEHEHHEM MeToAa
HaWMEHBIIUX KBaJIpaToB.
bnok-cxema MPOTPaMMBbI
pacuera K03 GHIUEHTOB
anMpOKCUMHUPYIOLIETO
MOJIMHOMA CTaTHYECKOH
XapaKTEPUCTHUKH.
Wroro no pazneny 2 6/21 6
Uroro 3a cemectp 18 36/14,41| 53 3auéT




HTtoro no aucumiuinHe

18

36/14,4
144

53

3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmpouecce npenopaBaHus DUCUMIUIMHBL «MoJenupoBaHUE W ONTUMU3ALMS CBOWCTB
MaTepuajioB M TEXHOJOTMYECKUX  IPOLECCOB»  INPUMEHSAIOTCA  TPaJULUUOHHAas U
MOJAYJIbHO-KOMIIETEHTHOCTHAS] TEXHOJIOIMH.

Jlekuuu MpoXOAsT KaK B TPATUIIMOHHON (hopMme, Tak U B (hopMe JIEKINH-KOHCYIbTALIUH,
r7ie TEOPETUUECKUI MaTepral 3apaHee BbIIACTCS CTYJIEHTaM JJI CAMOCTOSITEIBHOTO U3y4YEHUs,
JUIs  TIOATOTOBKM BONPOCOB JIEKTOPY, TakKUM O0pa3oM, JIEKIUS MPOXOAMT IO THUIY
BOIIPOCHI-OTBETHI-AUCKYCCUA. JIEKIMM YHMTAIOTCA C HCIOJIb30BAHMEM MYJIbTUMEIUNHOTO
000py0BaHus, IPE3EHTAMOHHBIX MaTEPUAIIOB.

JIeKIMOHHBI MaTepuall 3aKpeIvIsieTcs B XOAE NPAKTUYECKUX 3aHATHH, HAa KOTOPBIX
BBIIIOJHAIOTCS TPYIIIOBBIE WIM WHIUBUAYAIbHbIE 3aJaHUsl 10 MpoijaeHHoW Teme. [lpu
MPOBEJICHUH MPAKTUUYECKUX 3aHSATHI MCIOJB3YETCS] METOJl KOHTEKCTHOT'O OO0y4YeHUSs, KOTOPHIH
MIO3BOJIIET YCBOUTbH MaTepuajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
MIPUMEHEHUEM.

[Ipu BBINOJIHEHUU NPAKTHUYECKUX 3aHATUN HCHOJIb3YETCS TEXHOJOTUS KOJIJIEKTUBHOIO
B3aMMOJICHCTBHS. 3aHATHUSL IPOBOJATCS B BHUJIE OOCYKIEHUS MOJYYCHHOTO 3aJlaHusl, IPU 3TOM
CTYACHTHI pabOTAalOT COBMECTHO C TMOCIEAYIONIMM TPYIIOBBIM aHAIW30M TOJYYEHHBIX
pe3ynbTaToB. Hampumep, cTpykTypy CIUIaBOB ONpENENseT KaXKIbld CTYAEHT MpPU HU3YyYEHUU
AKCIEPUMEHTAJIbHBIX 00pa3lioB, a aHajlu3 IOJYyYEHHBIX pE3yJbTaTOB [0 EJUHUYHBIM
MIOKa3aTeJIsIM, BHIITOJIHEHHBIX OTAEJIBHBIMU CTYJE€HTaMU, IPOBOAUTCS IPYIIIIOBBIM METOIOM.

B yueOHOM mporiecce HCIONB3YIOTCS aKTUBHBIC M MHTEPAKTHBHBIE (DOPMBI IPOBEICHUS
3aHSATUH  (KOMITBIOTEPHBIC CHUMYJISILUU, pPa300p KOHKPETHBIX CHUTyallMid) B COYCTaHHH C
BHEAYIMTOPHOW paboOTOi ¢ MeNb0 POPMHUPOBAHUS U Pa3BUTUS MPO(HECCHOHATBLHBIX HABBIKOB
oOyJaromuxcs.

CaMmocrosiTenbHasi paboTa CTYIEHTOB CTHUMYJIMPYET CTYAEHTOB K WHAMBHUIYaJbHOMN
npopaboTKe TeM B Ipolecce HanmucaHus pedeparoB, BHIMOTHEHUS UHIUBUAYATbHBIX 3aJaHU, B
IIPOLIECCE NOATOTOBKU K KOHTPOJIbHBIM pad0TaM U UTOIOBOM aTTECTALIUH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OneHoYHbIE cpeacrea AJisl IPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. EdppemoB I'.'I. MonenupoBaHue XMMHKO-TEXHOJIOTMUECKUX MPOLECCOB: YUEOHUK. —
M.: HUIL[ HUHO®PA-M, 2016. — 255 c. ISBN 978-5-16-011030-1. — Pexum pgocryma:
http://znanium.com/catolog.php?/bookinfo=510221

2. Arees H.I'. MopenupoBaHue mporeccoB U OOBEKTOB B METAJUIypruu: YueOHoe
nocoone. — Yp®dVY, 2016. 108 c. — ISBN 978-5-7996-1712-7. - Pexwum jgocryma:
https://search.rsl.ru/ru/record/01008533871

3. Jleymmn, 1.0. MogenupoBanue mporeccoB U 00beKTOB B MeTanypruu [Tekcr]:
Vueonux/NU.0. Jleymmn. - M.: ®opym: HUIL[ MHODPPA-M, 2017. - 208 c. - ISBN
978-5-91134-732-1. - Pexxum nocrtyma: https://chaconne.ru/product/3783795/

0) lomostHuTeIBLHASI TUTEPaTypa:

1. banaun, K. B. Teopus BeposTHOCTEH U MaTeMaTH4ecKasl CTaTUCTHUKA [ DIEKTPOH-HBIH
pecypc] : YueOnuk/K. B. bannun, B. H. banusikos, A. B. Pykocyes. - 2-e u3n. - M.: Jlamkos u
K, 2010. - 473 c. — Pesxum goctyma: http://znanium.com/bookread. php?book=414902. — 3aru. C
skpana.-ISBN 978-5-394-00617-3.



http://znanium.com/catolog.php?/bookinfo=510221
https://search.rsl.ru/ru/record/01008533871%203
https://search.rsl.ru/ru/record/01008533871%203
https://chaconne.ru/product/3783795/
http://znanium.com/bookread

2. I'mypman, B.E. Teopus BeposiTHOCTEl 1 MaTeMaTnueckasi cratuctuka [Teker]: Yue0. mocobue
s By30B/ B.E. 'mypman. - M.: Beicirast mikoma, 2002 . - 479 c.- ISBN 068-3-98704-477-1. -
Pexum J0CTyma: - https://fileskachat.com/view/60885 2b9f206bf7cd 2hb6
ef041380fb1795524.html

3. 3akreiim A.FO. OOmas xuMuYecKkash TEXHOJOTHS: BBEICHHE B MOJCIUPOBAHUE
XHMHUKO-TEXHOJIOTHYECKHUX MPOIECCOB [ DNEKTPOHHBIN pecypc] : yuebd. mocooue/A YO, 3akreim. -
3-e uzn., nepepad. u gorm. - M.: Jloroc, 2014. - 304 c. - (HoBast yauBepcurerckas Ou0iamoreka). -
ISBN 978-5-98704-497-1. - Pexum JOCTYTIA: http://books21.download/
obschaya_himicheskaya_tehnologiya_vvedenie_v_modelirovanie_himiko_tehnologicheskih_pro
tsessov_ucheb_posobie_ayu zakgeym 3 e izd_pererab_i_dop_novaya_universitetskaya_kniga
_grif/

4. Craructrueckuil anamus ganueix B MS Excel: Yuebnoe nocooue/A.1O. Kosnos, B.C.
Mxurapsia, B.®. [llumios. - M.: UHOPA-M, 2014. - 320 c.- ISBN 978-5-16-004579-5. - Pexum
noctymna: http://ean13.info/9785160045795.htm

5. Cmupnos, H.B. Kparkuili kypc MmaTemMaTuyecKoil CTaTHUCTUKM JJs TEXHUYECKUX

npunoxxkenuii[ Tekct]: yuebHoe nmocobue/H.B. Cmupnos, U.B. lynun-bapkosckuii. — M.: u3z-Bo
1969 512

chruko-MmaTemMaTHuCK Ol MTUTENATVNRI Pexum

— C - mToCTVITA®

B) MeToauyeckue ykasaHus:

1. CrarucTuyeckue MeToIbl 00paObOTKH M aHAIHM3a YHCIOBOM MHPOPMAIUHU, KOHTPOJISI U
ynpasieHus: kauectBoM npokara/M.M. Pymsanues, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
UYepxkacos, A.B. JlorunoB. — YueO6Hoe nocodue. — Marautoropck: M3a-Bo Marautoropck. roc.
texH. yH-Ta uM. .. HocoBa, 2014. 257 c.

2. MomoukoBa O.C. BapuaHTbl 3amaHWil 10 aHAIW3Y YHUCIOBOH WHGOPMAIUU IS
OakanaBpoB. — MeToauueckue yka3aHus. - Marautoropck: M3a-Bo MarHuTOropck. roc. TeXH.
yu-ta um. I'.1. Hocosa, 2017. 15 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

Haunmenoanwue 10 Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
MS Windows 7

Professional (nist J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (st J-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007y 135 1 17.09.2007 GeccpotHO
Professional

7Zip CBOOOIHO  PacCIpOCTPaHIECMOE OECCPOUHO

IIpodeccnonasibubie 0a3bl JAHHBIX H HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
HasBanue kypca Ccpuika

DnekTpoHHas 0aza MEepUOAMYECKUX u3gaHuid East
View Information Services, OO0 «1IBUC»

https://dlib.eastview.com/

HammmonansHas HH(pOpPMAITMOHHO-aHATUTUYECKAS
cucreMa Poccuiickuii  MHAEKC HAy4HOTO
nutupoBanus (PYHI)

URL:
https://elibrary.ru/project risc.asp

[Touckomast cucrema Axanemuss Google (Google
Scholar)

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



https://fileskachat.com/view/60885_
http://books21.download/
http://ean13.info/9785160045795.htm%205
http://ean13.info/9785160045795.htm%205
http://opac.hse.ru/absopac/index.php?url=/notices/index/IdNotice:259143/Source:default
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

Nudopmanmonnas cucrema - EnmHOEe OKHO JocTyma K

nHGOPMAIMOHHBIM pecypcam

denepalibHOE TOCYAAPCTBEHHOE OI0HKETHOE YUPEKICHUE

«DenepanbHbIT UHCTUTYT npomsinutennoi|URL: http://www1.fips.ru/

COOCTBCHHOCTHY
9 MaTtepHaJILHO-TEXHHYECKOE o0ecneyeHne JUCIHILIHHBI (MOYJIs)

URL: http://window.edu.ru/

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOG obecrieucHUe JUCHHUIIIMHBI BKIIFOYACT:
MaTepHaano-TeXHqucxoe obOecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:

1. YyeOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOIO THUIIA OCHAILIECHA!

- TEXHUYECKHMMH CPEICTBAMU OOY4YEHMs, CIYKallMMU Ui IpPEJCTaBICHUsA YydeOHOIl
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPAaHCHHS, NEepeaaydl U
MpeACTaBICHHS y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VYuebHasg ayauTOpusl i TPOBEIEHUS MPAKTUYECKUX 3aHATUH  OCHAIlEeHa
1a00paTOPHBIM 000PYAOBAHUEM:!

- o0opymoBaHue Uil HpUrOTOBICHHUA HUIMGOB (OTpe3Hble, UUIM(OBAIbHBIE U
MIOJINPOBAJIbHBIE KPYTH; 000pyA0BaHUE JIsl TPABJIEHUS LUTHU(OB);

- MalIMHbl YHUBEPCAJIbHBIE UCIIBITATEIbHBIE HA PACTSDKEHUE, CIKATHE, CKPYUYUBAHUE;

- MEpUTEIbHBIA HHCTPYMEHT;

- IpuOOPBI 1J1 U3MEPEHUs TBEPLOCTH 110 MeToAaM bpuneinist u Poksenna;

- MUKPOTBEPAOMED;

- [IeYd TEPMUYECKUE;

- Mmukpockornsl MUM-6, MUM-7,

- KOMITBIOTEpHAsI cHCTeMa aHanu3a n3oopaxenuit « Thixomet Proy

- KOJUIEKIIMM MHUKpPO- ¥ MaKpOULIU(OB YIIEPOJUCTBIX U JIETMPOBAaHHBIX CTajedl u
CIIABOB;

- aIbOOMBI MUKPOCTPYKTYP;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayauTopus JJIsi TPYIIOBBIX U MHIVBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUYHOM aTTECTALINN OCHAIIIECHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 1151 CAMOCTOSITEIHHOM PabOTHI OCHAIIICHO:

- KOMITBIOTepPHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTeNbHYIO CPEely YHUBEPCUTETA;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

5. llomemenue s XpaHeHUS M NPODUIAKTUYECKOTO OOCTYXKHBaHUS Y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMHU JJIsl XpaHEeH!s y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTa Y4eOHOTr0 000py10BaHMS;

- mkadamMu sl XpaHEHUs] yueOHO-MEeTOINYECKON JOKYMEHTAIlMY U MaTEPUAJIOB.


http://window.edu.ru/
http://www1.fips.ru/

[Tpunoxenue 1

6 YueOHO-MeTOaUYECKOoe ol0ecrmeyeHue CaMOCTOATEAbHONH PadoThI
0O0yUaroImuXcA

Ouyenounvie cpedcmea 015l _NpoeeoeHuss meKyule20 KOHMpOoJs 6 6uode ayoumopHou
KoHmpoabHou pabomol (AKP)
Ilepeuens mem 015 N0020MOBKU K NPAKMUYECKUM 3AHAMUAM.

AKP Ne 1. OrcenBanue OMMOOYHBIX U B3aMMOBIHUSIONNX (DAKTOPOB

[To wWcxomHOW TNPOM3BOJBLHON  BBIOOPKE CIydyaWHBIX  BEJIMYHMH, 3aJaHHOMN
MperoaaBaTesieM, PACCYUTHIBAIOT KOAIPPUIIMEHTHI MAapHOH KOPPETSIUU MEXy HE3aBUCUMBIMH
dakTopamu X, CpPaBHHBAIOT 3TH KOI(PQPHUIMEHTH KOPPEISNHH C TaOJUYHBIMH 3HAYCHHSIMHU
KPUTHYECKHX K0 (DHUIIMEHTOB KOPPEAIUH (B 3aBUCHIMOCTH OT 00BheMa BEIOOPKHU U 3HAUUMOCTH —
BEPOATHOCTH 00ECIIEYEHHOCTH — 0L = 1-P, T1ie P — BEPOATHOCTHAS XaPAKTEPUCTUKA) - I, SHAUECHUS
l'qp OTIPEAENIAIOT MO CIENUAIbHBIM CTATUCTUYECKUM TaOJIUIIaM, IOMEIIEHHBIM B CIIELHAIbHBIE
CIIPABOYHHKH WJIH JINTEPAType MO MaTEMaTHUECKON CTaTUCTHUKE. J{J1s onpeneneHus: 3SHAaYUMBbIX U
HE3HAYMMBIX KOA(h(DHUIIMEHTOB MapHON KOPPEISAINN MEXKIY X; CTPOSIT KOPPEISAITUOHHYIO TA0HITY
B BUJIE:

Xy X2 X3 X4 Xs
X1 1 I'x1,x2 I'x1,x3 I'x1,x4 I'x1,x5
X2 1 I'xox3 I'x2,x4 I'x2x5
XS 1 I'x3,x4 k3.5
X4 1 rx4,x5
Xs 1

3areM (QakTOphl, UMEIOIINE HAUOOIIbIIIEe KOJTMYECTBO 3HAYUMBIX KOA(PDUIIUEHTOB MapHBIX
KOPPEJALMM, UTEPAIMOHHO HCKIIOYAIOTCS W3 PACCMOTpPEHHUsS. B KOHEUHOM HTOTEe OCTAarOTCs
dakTopbl, HE3aBUCUMBIE APYr OT Apyra. [Ipu orcenBaHuu OmMUOOYHBIX (HAKTOPOB HEOOXOIUMO
MPUHUMATh BO BHUMaHUE (PU3UYECKUN CMBICT — BaXKHOCTh KOHKPETHOTO (PAaKTOpa MO CTETEHU €ro
BIUSHUS Ha (PYHKIHIO OTKIIHKA.

AKP Ne 2. Hepaspymaromuii KOHTposib KadecTBa. lIoHATHE O CTaTUCTHYECKOM
MPOrHO3MPOBAHUU U YIIPABICHUH Kaue€CTBOM MPOYKIIUU

B cootBercTBUM ¢ TpeGoBaHUS HOpMaTUBHBIX TokyMeHTOB (H/I), [Takux kak 'OCT P
56612-2013. «KoHTponbs HepaspymaronmMu Metogamu. TepMuHbl u onpexaeneHus», [OCT P
50779.83 — 2018. «Crarucruyeckue Metonsl. Ilpomenypa cTaTHCTUYECKOIO HPUEMOYHOIO
KOHTPOJISI 110 ayibTepHaTuBHOMY nipu3Haky», OCT 14-1-34-90. «CtaTuCTHYeCKHA MPUESMOYHBIN
KOHTPOJIb KayecTBa METAJIIONPOAYKIIUH MO KOPPEISILIMOHHON CBA3M MEX1y IapaMeTpamu»|, mo
BBIOOpPKE CIy4yailHBIX BEJTMYMH, 33JaHHBIX IPENOIaBaTeIeM, PACCUNTHIBAETCS POTHO3UPYIOLIEe
perpeccuonHoe ypaBHeHue (1o metoauke AKP Ne 4), a 3atem npoBoauTcs, pu HEOOXOAUMOCTH,
€ro KOPPEeKTHPOBKA (M3MECHEHHE 3HAYCHUSI CBOOOHOTO WiICHA YPaBHEHHS dg) 0 IPOBEPOYHOMY
MaccuBy aaHHbIX Y = f(X;). MeToauka npoBepku:

- paccuuThIBa€TCA PA3HOCTh MeXAy (AKTUYECKUMHU JaHHBIMU KOHTPOJbHOU
BBIOOPKHU U PAaCUETHBIMU 3HAUCHUSIMH II0 PETPECCUHOHHOMY YPABHEHHIO (Ygaxr. — Ypacu.),

- OmpeJensieTcs cpeiHee 3HaYeHHe dTUX OTKIOHEHUH,

- CpaBHHMBAETCS CO CTAaTHMCTUYECKUM KpUTEpUEM (CTaHIAPTHBIM OTKJIOHEHUEM
mapamMeTpa KadecTsa - Syi),

- IpU CpPEeJHEM OTKJIOHEHHH MEHbILIeM CTAaTUCTUYECKOro IMapaMeTpa ypaBHEHHE
NpU3HAETCS aJIEKBATHBIM PEAIbHBIM YCIOBUSM,

- IPU CPEJHEM OTKJIIOHEHHM OOJblIeM Syi MPOBOAUTCS KOPPEKTHPOBKA ypPaBHEHMS

IyTeM M3MEHEHUS 3HAYEHHs €ro CBOOOIHOTO WICHA: 8o1 = g ~/+ X(Ypaxr. — Ypacu.)/N, T1IE N — 00BeM
KOHTPOJIbHOM BBIOOPKH, 3HAK -/+ IIOKA3bIBAET, UTO, €CJIN Cpe/lHEe OTKIOHEHHs AY; UMeeT 3HaK +/-,
TO KOPPEKTUPOBKA 3HAYEHUS dp OyJI€T COOTBETCTBEHHO -/+AY;.



AKP Ne 3. I'ncrorpammel, auarpamma [lapeTo, KOHTPOJIbHBIE KapThl
Jlnst KOHKpeTHOM ciy4yaiiHo# BenmuuHBI (Xj uiau Yj) ee pachpeeiecHiue B BEIOOPKE
ornpenensercs rpaguIecKuM MOCTPOSHHEM THUCTOTPAMMBI:

- Ha OCH OpJAMHAT OTKJaJbIBacTCs 4actora (Nj) WM 4actocTh (Ni/N) — KOJIMYECTBO
3HAQYCHUM CIy4allHOM BEJIMYMHBI, NONANAIOIIMX B ONPEACICHHBI MHTEpBal 3HAYCHMM; HA OCU
abcuuce OTKIIAAbIBAETCSI HECKOJIBKO MHTEPBAJIOB BHYTPU pa3Maxa Cly4dailHOW BEJIMYMHBI, YUCIIO
ATUX UHTEPBAJIOB OMPEAEISACTCS CTATUCTHUECKH, B OOJBIINHCTBE CIY4aeB 3TO YHCIO COCTABIIACT
10 unTepBaOB;

- IIPU 3TOM IPOBEPOUYHBIMU KPUTEPUSMU MPABUIBHOCTH IMOCTPOCHUS] TUCTOTPAMMBI
SIBJISIIOTCSI BBITIOJTHEHHUS YCIIOBHH XN = N wim X(Ni/n) = 1.

T.o. mosydaercs cTyneHuYaTass KpUBas peajbHOIO PpacIpeneeHHs] Cily4alHON
BEJIMYMHBI, KOTOPOE 3aTEM MOKHO CPABHUTH C TEOPETUYECKUM.

Juarpamma [Tapero npumeHsieTcs 1715 ONPEesIEHUs CTENIEHU BaXXHOCTU — 3HAUUMOCTH
BiMsHUS hakTopoB Ha QyHKIHIO OTKIKKA (YY) — CTpOoUTCs rpadudeckas 3aBUCHMOCTh, B KOTOPOt
1o ocu abcuucce pacronaraioT (HakTopsl, a Ha OCH OpJAUHAT — YAENbHBIA Bec (%) Wi IOJS OT
eauaunbl. [lpu 3TOoM cHauana Ha ocu alcCIMCC pacroyiararoT Hambosee 3HauuMble (DaKTOPHI,
rpaduK CTPOST B BHJIE CTYIIEHYATON KPUBOHA, a TIOCIIE KAKAOTO (paKTOpa ero BIUSHUE CYMMHUPYIOT
C TpPEObIIyIIMM YpOBHEM BIUSHUS (HaKTopa IO 3HAYUMOCTH BIUSHUS C MOJIy4YCHUEM
HAaKOIUTENbHOM — KyMyJATUBHON KpuBoi. [locieqHee 3HaueHue 3TOW KpUBOM JOKHO OBITh
pasHo 100 % (1). Ha nuarpamme Ilapero BbiaenstoT o6iacte HauboIee BECOMBIX — 3HAYUMBbIX
(GakTOpOB, CyMMapHbI YIEIbHBIM BEC BIMSIHUS KOTOPBIX paBeH 75 %, ocTainbHble (PaKTOpPHI
He3HaunMo BiusA0T Ha mapametp (Yi). OTo — oauH u3 3¢h(GEeKTUBHBIX CIIOCOOOB OTCEHMBAHUS
He3HaYnMBIX QakTopoB. [1o 3amanuio mpernogaBarens 00yJaronuiicss CTpouT auarpammy Ilapero
0 SKCIIEPUMEHTAIILHBIM JaHHBIM.
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KontponpHas kapra tuna Xq, — R
['paHUIBI peryTupPOBAHUS OTPEICIISIOT 110 CICAYIOIIAM 3aBUCUMOCTSIM:
- 175 cpefHuX 3HadeHud X, — BepxHssA rpanuua perynupoBanus: UCL = Xcpep +
ARp; HokHAs rpanuna perynupoBanus: LCL = Xepep - AzRep;
- 11 3HaueHuWM pasmaxa R - Bepxusas rpanuna perynupoBanusi: UCL = DuRp;
HIWKHsAA rpaHuna peryauposanus: LCL = D3R,
3HaueHUs1 COOTBETCTBYIOIIUX KO3()PHUIIMEHTOB NPEICTABICHbI B Ta0I.

N A, D; D,
2 11,880 - 3,267
3 11,023 - 2,575
4 10,729 - 2,282
5 |0577 - 2,115
6 | 0483 - 2,004
7 10419 0,076 1,924
8 10,373 0,136 1,864
9 |0,337 0,184 1,816
10 | 0,308 0,223 1,777

AKP Ne 4. PerpeccuoHHblii aHanu3. I[loka3aTenn TOYHOCTM U aJ€KBATHOCTH
perpeccoHHbIX ypaBHeHUM (kputepuu CrtbiogeHTa, Duiepa, KodGOUIMEHT >TaCTUYHOCTH U
BKJIaJ (aKTOPOB B (PYHKLHMIO OTKJIHMKA, OCTAaTOYHOE CPEIHEKBAIPATUYECKOE OTKIOHEHHE —
CTaH/IapTHOE OTKJIOHEHHE — PErPECCUOHHOIO YpaBHEHUS)

Jlnst pacdeta K03 UIIMEHTOB PErPECCHOHHBIX YPaBHEHHH g, 8 IPUMEHSETCS] pacueTHBIN
MeTos HauMmeHblinx kBaapaToB (MHK) c ucronb3oBaHneM HCXOJHOW BBIOOPKH ClIydalHBIX
BennurH. MHK npeanonaraer mouck skcTpeMaibHOro (MUHMMAIbHOI0) 3HaUeHUs (PyHKIIMOHAA
CYMMBI Pa3HOCTH B KBajJpaTe MeXny (DaKTHYEeCKMMH W PaCUETHBIMH 3HAYCHUSIMHU (QYHKIIUU
OTKJIMKA!

F = Z(Ypaxr — Ypacs)” — min (0).

B ypaBHEeHHE MOJCTaBIIAIOTCSA MOCTPOYHO (AKTUYECKHUE 3HAYEHUS Ypacr. M Ypaca. B BHIE
ypaBHeHud. Jlns pemieHus yka3zaHHOro (yHKIMOHala HEOOXOJWMO IMOJIYYUTh CHCTEMY
YPaBHEHMI B YAaCTHBIX MPOM3BOAHBIX M KaX/J0€ M3 ypaBHEHUH NPUPABHATH K HYIO. Takum
o0pa3oM, TMoJydyaTcsi 3HAYEHHUs] CBOOOJHOrO 4iE€HAa YpaBHEHHS dp U KOA(P(UIUEHTHl Mpu
HE3aBUCHMBIX TI€PEeMEHHBIX & = ax. Jna onepatuBHoro pemenuss MHK npumensiercs
nporpammuoe obecrieuenne Excel (fx — numeitn). B momnporpamme «IMHEWH» YKa3bIBAIOTCS
KOOpJMHATHI Yj U Xj, 3areM HaOupatorcs no3unun «MICTUHA» u 3atem Shift+Ctrl+Enter. B
MpeBapUTENbHO BBIACIEHHOE II0Jieé TPOTrPpaMMHO TOMENIAIOTCS pe3yJbTaThl pacyeTa
K03 PULIMEHTHI dg, 8i = axj (epBasi CTpoka), K0dQHUIUEHT AeTepPMUHAILINN R? (3-1 CTpoka, 1-i
cronberr), kpurepuit dumepa F (4-as crpoka, 1-s1if cTonberr).

Koadduunent MHOKeCTBEHHON KOoppensiuu R xapakTepusyer cTeneHb JMHEHHON CBA3U
YpaBHEHUsI PETPECCHU C peabHBIM TpoiieccoM (BeiOOpKoi). [Ipm R Gombine kputHueckoro,
TAaOJIMYHOTO KOA(PPHUIHMEHTA KOPPEISALUN JTMHEHHOCT 3TOM CBSA3M CTATUCTHUUYECKH 3HAUUMA.



Kpurepnit ®@umepa (F) npencrasisier co0oil OTHOIIEHHWE CTaHIAPTHBIX OTKJIOHEHUH
pacyeTHOro MaccuBa JaHHBIX K (DaKTHYECKON BBIOOPKH B KBajpare; B 3TOM CIy4ae ypaBHEHHE
IPU3HAETCS aIeKBaTHBIM PEAIbHBIM 3HAYEHUAM BBIOOPKH, €CIU Fpacy. [ Fragn.. Fragn, ONIpenensercs
0 CHelMaIbHbIM TabauaMm (B J1t000M CIPaBOYHUKE, TOCOOMH 110 MAaTEMATUYECKON CTaTUCTUKE)
B 3aBHCHMOCTH OT 00BbEMa HMCXOIHOH BBIOOPKM M CTEMEHH CBOOOIBI, KOTOpasi ONpENesieTcs
pasHuLIe MeX1y OO0beMOM BBIOOPKM M KOJMYECTBOM HE3aBUCHUMBIX IIEPEMEHHBIX B
pPEerpecCHOHHOM ypaBHEHUH.

PerpeccnoHHoe ypaBHEHME TaK)Ke OLEHMBAETCSI IO OCTaTOYHOMY CTaHIApPTHOMY
OTKJIOHEHHIO — Syor = (1- RZ)O’S. UeM MEHBIIE 3HAYCHHUE Sy, TEM TOYHEE PETPECCHOHHOE
ypaBHEHHE.

Onenka 3HAYUMOCTH KO3 GUIMEHTOB MpH (PakTopax (& mpu Xj) IPOBOJUTCS MO pacyeTy
3HaueHuil kputepus CTplogeHTa — t = a/SXi, KoTopoe cpaBHUBAETCS C TAOIUYHBIM 3HAUCHUEM
(cM. m000e M31aHue M0 MaTEMATUYECKON CTaTUCTUKE).

AKP Ne 5. UccnenoBanue onepanuii

K wuccrnenoBanuio omepanuii  OTHOCATCS  Pa3UYHBIC MOJEIM MaTeMaTHYEeCKOTO
IIPOrpaMMHUPOBAHUsl — JIMHEWHOIO, HEJIMHEHHOIOo, KBaJApPaTUYHOIO, LEJIOYHUCIECHHOIO U
JMHAMUYECKOTO MPOrpaMMHPOBAHUS, 3aJaud MHOTOKPUTCPUAILHOW ONTHMHU3AIUH, a TaKXKe
METO/Ibl O€3yCIOBHON ONTUMHU3ALMU (YHKIUI MHOTUX EPEMEHHBIX. DTO KacaeTcs OnpeaeacHus
KpaTyailero MmyTd; ONTHMH3AIMU PACKpOs, HallpUMep, JIUCTOBOM 3aroToBkH; 3(dekTuBHOM
TCXHOJIOTHUH IO KPUTCPUIO, HAITPUMEP MUHUMAJIbHBIX HEPro3arpar v T.I1.

Omnpenenutb 6€3yCIOBHBIA SKCTPEMYM JUISI LIEJIeBOM QYHKIUH 110 TabJI.

Bapuant
1 2 3 4 5
Oynkmas | X+ y+xy-4x-5y xy(1-x-y) 3X+6Y-X-Xy+y* 2Xy-4x-2y VP-X2-Xy-2X-BYy
6 7 8 9 10
DyHKIHs X-y>-3xy X>+8y°-6xy+1 2XC-XyP+5Xe+Y? | Bx+12y-2x°-2xy+2y? | 2X°-yP-4xy-2x-y+1

AKP No 6. Meroapl MOUCKa JKCTpEMAlbHBIX 3HAYEHWH (3HAYEHHH JOKaTbHOM
ONTUMM3ALMK) QYHKIUHU OTKIUKA. MeToa KpyToro BocxoxaeHus — merof bokca-Yuicona
Haiitu skcTpeManbHOe 3HaueHHE NapamMeTpa ONTUMH3AIMU B OOJACTH OIpeNesIeHus
(GYHKIIMH ABYX U MHOTO(AaKTOPHBIX ypaBHEHUH (METO KpyTOro BocxoxaeHus: bokca-Yusicona) ¢
IPUMEHEHUEM UTEPALIMOHHOIO TIOIIArOBOr0 METO/A B HAIIPABJIEHUHU I'PAJMEHTA.

AKP Ne 7. PaccuutaTh ONTHMAJIBbHYIO TEXHOJOTHIO TEpMUYECKOH 00paboTKH
METAJUIOB U CIJIABOB HA IIPUMEPE PEKPUCTAUIM3ALUOHHOTO OTKUIa HU3KOYIJIEPOAMCTON CTaIn
08I0

[ToCTpOUTh MATpHIy IOJHOrO (PAKTOPHOro SKcrepuMeHTa Tuma 2" —2% u 2%
Onpenenuts 3HaUUMBIE IEMEHTBl XUMUYECKOTO COCTAaBa CTAIM U TEXHOJIOTMYECKHUE TapaMeTpBl,
BIMAIOIIME HA MEXAaHWYECKHE CBOMCTBA M CTPYKTypy Metaima. [Ipm cocTaBieHUM MaTpHIlbI
IUIAHUPOBAHMSI IKCHEPUMEHTAa HEOOXOIUMO YUYHUTHIBaTh YEThIpEe CBONCTBA CYIECTBOBAHUS
ypoBHEN  (AKTOPOB: CHMMETPUYHOCTb, OPTOTOHAJIBHOCTb, POTATA0EIbHOCTh, YCIOBUE
HOPMHPOBKH.

Omnpenenuth K03 GUIMEHTHI ypaBHEHHS 110 U3BECTHOMY allTOPUTMY: &; = (2X;Y;)/n, &g
= Zyi/ n.

Memoouueckue pexomenoayuu 015 NOO20MOBKU K CEMUHAPY — NPAKMUYECKUM 3AHAMUAM

CemuHap - BUJ TPYNIOBBIX 3aHATHHA MO KakoW-1uM00 HaydyHOW, y4yeOHOM M Jpyroii
npo0iieMaTuke, aKTUBHOE OOCYKIEHHE Y4YaCTHUKAMU 3apaHee IMOATOTOBJIEHHBIX COOOIEHUH,
J0KIa10B U T.1. C TEMAaTUKON CEMUHAPOB CTYAECHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM OATOTOBKU
K CEMUHApy CJICYIONINNA: BEIOpAB TEMY, CTYJIEHT COCTaBIIAECT CBOM IIaH-Tpa(uK MOI-TOTOBKH K
cemuHapy. [y npruoOpeTeHus UpoKOro BUACHUS IPOOIEMbI CTYIEHT CTapaeTCsl OCMBICIIUTD €€
B o0miemM oObeMe; MO3HAKOMHUTHCS € TeMOH 1o 0a30BOMYy yuyeOHOMY IMOCOOWIO WM JpPYroit
OCHOBHOI pPEKOMEHAYEMOW JIMTEpaType; BBISIBUTH OCHOBHBIE WJEHM, PACKPBIBAIOLIUE JIAHHYIO




npobieMy; CBEpPUTh HX OIpPENEeNCHUs CO CHPAaBOYHHKAMHM, SHIUKIONEIUEH; MOA-TOTOBUTH
IUTAaH-KOHCIIEKT PACKPBITUS JaHHOM IpOOJIeMBbl; BBIABUTH HESCHBIE BOIPOCHI U IOA0-OpaTh
JOTIOJTHUTEIBHYIO JIMTEPATypy JUISI HMX OCBELICHHS; COCTaBHTb TE3UCHl BBICTYIUICHHS Ha
OTJEJIBHBIX JIMCTaX sl MOCJIEIYIOLIEro BHECEHMs JONOJIHEHUH W MOATOTOBUTH JIOKJIAJ WU
pedepar mns COOOIICHHWS Ha CEMHHApE; NPOAaHAIM3UPOBAThH COOPAHHBIM Marepuan s
JIOTIOJIHU-TEIbHOM MH(OpMaLIMK 10 TEMaM CEMHHApPa; TOTOBACH K BBICTYIIJICHUIO HA CEMUHApE, 110
BO3MOXKHOCTH IPOKOHCYJIBTHPOBATHCA C MpPENOoJaBaTeIeM; OTHOCHTBCS K COOpaHHOMY
MaTepHaly, Kak K MCTOYHUKY OyIyLIMX UCCIIeI0BaHUM.

CemMHuHapCKuE 3aHATHS DPACHIMPSIOT M 3aKPEIUIAIOT 3HAHUS, 3aJ0KEHHbIE B TEOPHH
npeamera. Ha HHMX BBIHOCATCS BOIPOCHl, OCOOCHHO HEOOXOOUMBbIE M HPAKTUKH, WIH
po0JIeMHbIE BOIPOCHI, KOTOPbIE BO3MOXHO PEIIUTh TOJIBKO B Ipoliecce coTpynuudecTa. Cpenu
00s13aTeNIbHBIX TPEOOBaHUN K CEMHHAPY - NPEIBAPUTEIbHOE 03HAKOMIIEHHE C TEMOI1, BOIpOcCaMu
U JIUTEPATYPOM 110 TaHHOU TEME.

CoBpeMeHHas IpaKkTUKa NpeaIaracT MMPOKUHA Kpyr TUIIOB CEMUHApCKuX 3aHATHH. Cpenu
HUX 0C000€ MECTO 3aHMMAeT CeMHUHApP-IHCKYCCHs, TJe B JAMAJIOre XOPOILIO YCBaWBaeTCs HOBAs
uHpopMaLs, BUAHBI YOXKIEHUsS CTYAECHTa; 00CYKIAI0TCs MPOTUBOPEUHs (IBHBIE U CKPBITHIE) U
HEJIOCTaTKU; ISl 00Cy)AeHUs1 OepyTcsi KOHKPETHBIE aKTYalIbHBIE BOIPOCHL, C KOTOPBIMH CTY-
JICHTbl TpPEJBAPUTEIbHO O3HAKOMJIEHBI. Takke B CEMHUHAp BKJIIOYAKOTCS BONPOCHI UL
MHTEJUIEKTYaJIbHOH pPa3sMUHKU (MHOTJA 3TO JUCKYCCHOHHAs CTaThsl, 1O KOTOPOH CTaBATCS
poOJIeMHbIE BOIIPOCHI); JUCKYCCHSI MOXET pa3BepPThIBATbCS 3a0YHO KaK KpPYroBOH CeMMHap.
Jlanee MOABOISATCS MTOTH TUCKYCCHH, 3aCTyIIMBAIOTCS M 3AIIMIIAIOTCS MPOEKTHBIC 3a/laHMUSL.
[Tocne sToro mpoxoauT "MO3roBoi WITypM" 10 HepelleHHbIM MpolieMaM AUCKYCCHH, a TaKKe
BBISIBIISIIOTCSL TIPUKJIATHBIE ACHEKThl, KOTOPHIE MOXHO PEKOMEHIOBATh sl BKJIIOYEHUS B
KypCOBbI€ U JUILIOMHBbIE pabOThl WM B anmpobauuio Ha npakThke. Ha ceccum mpernonaBaTeib
000011aeT pe3yIbTaThl MPOJICTTAHHON CTYACHTOM Pa0OTEHI.

CeMHUHApBI-IUCKYCCUN TPOBOJAATCS C LEJIbIO BBIABICHUS MHEHHUsS CTYIEHTOB IIO
aKTyaJIbHBIM BOIPOCAM U3y4aeMOro MpeIMeTa.

CemuHap-uccieJoBaHue IpeanojaraeT MpeABApUTEIbHYI0 paboTy - HallucaHMe
pedepata, HOKIama IO UTOTAM ONBITHOW pabOTHL. YYacTHe B HEM - ATO, MPEXKJIE BCETO, AUAIOT
CTYZAIEHTa C IpernojaBaTesieM. Pe3ynbraTsl 00CyKIal0TCd Ha CEMUHApEe ¢ HAIJIAJHBIM MOKa30M
HCCJIEIOBATEIbCKOTO MaTepuana (CXeMbl, TaOJIuLbl, rpapuKy, JUArHOCTHYECKUE METOJIUKH).
YacTuuHo MaTepHrai MoxxeT ObITh BKItoueH B BKP. IIpu moaroroBke k ceMHUHApy-UCCIEI0BAaHHIO
CTYJIEHT H3ydaeT pe3yJbTaThl TEOPETUUYECKUX HCCIEAOBAaHUN, COCTaBiseT OuMOIMorpaduio mo
TeMe, yUUTCs MUcaTh 0030phl [0 TEXHUYECKOH 3a/1aue-Tipolieme.

[TpoOnemHBII ceMHUHAp TOTOBHUTCS NpEnojaBaTeleM TOCTATOYHO OCHOBATEIHHO:
noaouparoTcs MpoOJEeMHbIE U KOHTPOJIBHO-IIPOBEPOUHBIE BONPOCHL. Takoi ceMHHap BO3MOXKEH
TOJILKO TIOCTIE TIPOXOKACHUS TeMbl. K HEMy CTyIEHTBI TOTOBSITCS 110 JTUTEPATYPHBIM UCTOYHHKAM:
MOHOTrpaduu, CIpaBOYHUKH, CIIOBAapH, *KypHaibl. K mpobieMHOMY ceMuHapy mpocMaTpUBaeTCs
JUTepaTypa B paMKax pa3JIMYHBIX MUCCIEA0BATENbCKUX IIKOJ (Hampumep, "TpaauiioHHble U He-
TpaJULIMOHHBIE TTOXOABI K Tpodieme").

HaubGonpmyto 3¢ ¢ekTuBHOCT, HPUHOCAT CEMHUHAphl, NPOBOAMMBIE B (Qopme
KOJIJISKTUBHON MO3HABATENbHON JEsATEeIbHOCTH, HMMEIOUIeH OIpe/esieHHble OCOOCHHOCTH, a
UMEHHO:

- pa3zereHHe CTYAEHTOB Ha TPYMNbI MO HMX JKEJTaHHIO0 (C 00sA3aTeNbHBIM y4acTHEM
CTY/ICHTA C YCTOMYMBBIM HHTEPECOM K TAHHOMY TIPEIMETY);

- MOCTAHOBKA OOIIMX IIeNel U 3a7ay4 JUIsl TPYIIIbI;

- paboTa B TIOCJIEI0BATENILHOCTH - HHAMBHyalbHAsI, TapHas (Jalie BCETo NepeKPECTHBIN
orpoc), paboTa B rpyIrne, KOJJIEKTUBHAS;

- 00s13aTebHOE MTPEIBAPUTEIBEHOE OTPAHUYCHUE TTI0 BPEMEHH KaXKI0TO dTara 3aHATHH;

- OKCIEPTHBIN aHAJIN3 C pacyeToM KO3 UIIMeHTa KOHKOPIAINH;

- OIICHKA Pa0OTHI TPYIIITHI MTPETIOIaBaTeNEM;

- IPOBEICHNE CAMOOIICHKH.



Ipumepnwiii nepeuenv mem pegpepamos 6 ude uHOUBUOYALbHbIX QoMawHux 3aday (U/3)
N3 Ne 1. OcHOBBI ITpo1IECCa MOJECTUPOBAHUS
1. 3agava pucrumiuHbl «MOJCIUPOBAHKE W ONTHUMH3AIMS CBOWCTB MaTepHajoB U
TEXHOJIOTHYECKHX TPOIICCCOBY.
2. CtpykTypa Kypca — IpOrHO3UPOBAaHUE U ONTUMH3ALNs (YHKIIMN OTKIIHKA.
3. TloHsATHe O CTaTHCTHYECKOM IIPOTHO3MPOBAHMHM M YIPABICHHH Ka4yeCTBOM
npoaykiuu. Hepaspyiaromnuit KOHTpOJIb KauecTBa.

N3 Ne 2. DkcriepiMeHTaTbHO-CTATUCTHYECKHAE METOIBI OTIMCAHUS 00BbEKTa
1. IlpenBaputenbHast 00pabOTKa CTATUCTUUECKUX JAHHBIX.
2. I'mcrorpammsl, auarpamma [lapeTto, KOHTPOJIbHBIE KapThl.
3. OtcenBaHue OMMOOYHBIX M B3aUMOBIIUSAIOUINX (PaKTOPOB.
4. Perpeccuonnslii ananu3. Meton HauMmenblux kBajapatos (MHK).

M]3 Ne 3. 3amaun cTaTUCTUYECKOM ONTUMHU3AINN
1.Meroapl Mmoucka 3KCTPEMaJIbHBIX 3HAYEHWH (3HAYEHUW JIOKAJIhbHOM ONTHUMH3AIUH)
(GYHKIIY OTKIIUKA.
2. Metop kpyToro BocxosxieHus — metos bokca-Yuicona.

N3 Ne 4. ViccnenoBanue ornepanuit
1. OcHOBHBIE IMOHSITUI METO/IA.
2. [TpuMepsl MpUMEHEHHS METO/Ia.

N3 Ne 5. Ucnionb3oBaHue MoAeNel A7sl UCCIIEOBaHNUS, YIIPaBICHHS U 00ydeHUs

1. TpeGoBaHUs, MPEABSIBIIEMbIC K IIPOTHO3UPYIONTUM PErPECUOHHBIM 3aBHCSIMOCTSIM.
2. TpeOoBaHus, NPEABABIAEMbIE K YIPABIAIOMIUM PETPECUOHHBIM 3aBUCSIMOCTSIM.

3. IlonsiTre 00 afanTHBHOM YIPABJICHUU.

4. IlpuMeHeHre METOIUKHY TJIAHUPOBAHHOTO SKCIIEPUMEHTA.

5. TpeboBanusI K HCXOIHOM BBIOOPKE NPHU IIIAHUPOBAHUM (DAKTOPHOTO HKCIIEPUMEHTA.

U3 Ne 6. Ontumusanusi yrpaBieHHMs TEXHOJIOTMEW TepMUYEeCKOH 00paboTKH
METAJIJIOB U CILIABOB
1. TlocraHoBKa 3agauM ONTHUMH3ALMHU YIPABICHUS TEXHOJIOTMEW TEPMUYECKOH U
XUMHKO-TEPMHUECKONH 00pabOTKH METAJIOB U CIUIABOB.
2. Maremaruueckass MOJENb CBSI3M CTPYKTYpPHBIX T[IOKa3aTeledl U MapaMeTpoB
MEXaHUYECKUX CBOMCTB MeTalla C XMMUYECKMM COCTaBOM MeTallla (CIUIaBa) U TEXHOJIOIMYECKUX
PEXMMOB TEPMHUUYECKOHN (XMMUKO-TEPMUUECKON) 00pabOTKH.



[Tpunoxenue 2

7 OHeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuu

a) [lnanupyemsble pe3yabTaTbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Inanupyembie
pe3yIbTaThl 00yICHHUS

O1neHOYHBIC CPEACTBA

I1K-2 CnocobeH pa3pabaThiBaTh TEXHOJOTHYE

CKUI TpoLIecC MOJyYeHUs MaTepPUaIoB C Y4ETOM

9KCILTyaTallUOHHBIX Tpe6OBaHI/If/'I, MPCABABIACMBIX K HUM

[1K-2.1

YcranaBnuBaeT
TpeboBaHUs K
AKCIUTyaTaIllMOHHBIM
CBOMCTBaM H3JeNUNA Ha
OCHOBE YCIIOBUM
JKCILTyaTaluuu

IlepeueHb TeopeTHYECKUX BOMPOCOB K 3a4eTy

1. CiiyuaiiHas cTOXacTU4YeCKasl BEIMUMHA.

2. DOyHKUMOHANBHAsA W CTATUCTHYECKas
3aBUCHUMOCTb.

3. IlonsTne reHepanbHOM COBOKYINHOCTH U
BBIOOPKH.

4. CratucTuueckue MapameTpbl A OLEHKU
CIIy4ailHOM BEJIMYUHBI.

5. 3aBUCHMBIE M HE3aBUCHMBIC CIIy4alHBIC
BEJIMYUHBI.

6. ®akTopbl U GYHKINS OTKIIUKA.

7. Ilopsitok OTCenBaHUsI HE3HAYMMBIX (PaKTOPOB.
8. Pacnipenenenus ciiy4ailHOM BEJIMYMHBI.

9. HopmanpHoe  pacrmpeneieHMe UM €ro
XapaKTEPUCTHUKHU.

10. 'ucTorpamMmsl.

11. JInarpamma Ilapero.

12. [IpnunHHO-CIIEACTBEHHAsT ~ auarpaMma
Hcukassl.

13.  KontponbHble kapThl. CrnocoObl  HX
IOCTPOEHHU M OLEHKH  HM3MEHYMBOCTH
rapamMeTpoB KauecTBa.

14. Pacuer cTaTUCTUYECKH HEOOXOIMMOIO
o0Bbema BBIOOPKH.

15. TTapHbIit 1 MHOXECTBEHHBIN KOA(PPHUIIHEHTHI
koppemsun. Koagduunent nerepmunanuu.

16. KoppensiinoHHO-pErpecCHOHHbIN aHaIN3.
17. Pacuer perpeccnoHHOro ypaBHeHus. OneHka
TOYHOCTH YypaBHEHUS M €ro aJeKBaTHOCTH
peanbHOMY IIpoIecey.

18. Kputepuu CreronenTa, @umiepa.

19. OcrarouHoe CpEeIHEKBAIpaTUIECKOE
OTKJIOHEHHE —  OCTaTOYHOE  CTaHJapTHOE
OTKJIOHEHHE.

20. Omenka Bkiaga (GakTOpoB Ha 3HAYEHUE
¢byHKIMN OTKJIMKA. Koapduument
3JIaCTUYHOCTH.

21. JlucriepCUOHHBIN aHAIH3.

22. Koppektnposka IIPOrHO3UPYIOLLETO

YpaBHCHHUA PpCrpeCCu MNpHU CTATUCTHYCCKOM




MPUEMOYHOM KOHTpOJIE TO KOPPEIALUOHHON
CBSI3U MEXAY NapaMeTpamu.

23. [Tonsitue 00 yIpaBJICHUHU B
ABTOMATU3UPOBAHHOM PEXKHUME.

24. AnanTuBHOE yIIpaBJICHUE.

25. Meroauka MIaHUPYEMOro SKCIIEPUMEHTA.
26. TpeOoBaHMS K HCXOJHOH BBIOOpKE IIpHU
[JIAHUPOBAHUU IKCIIEPUMEHTA.

27. llonneiid  ¢GaKkTOPHBIM  MaTEeMaTHYCCKU
IJIAHUPYEMBbIN IKCIIEPUMEHT.

28. JlpoOHbIli  (akTOpHBIH MaTeMaTHYECKH
IJIAHUPYEMBbIN IKCIIEPUMEHT.

29. Henapamerpuueckasi CTaTUCTHKA.

30. Ilouck sKCTpeMalbHBIX 3HAYEHUH (YHKINUU
OTKJIMKA.

31. MeTton
boxkca-Yuiicona.

32. Meroas! Taryumu.

KpyTOro BOCXOK/ICHUS

IIK-6 CnocobeH BHOCHUTH H3MEHEHHMS B THUIIOBOH TEXHOJIOTMYECKHUIH mnponoecc B obnactu
MaTCpHAJIOBCACHUA W TCXHOJOIMM MATCPUAJIOB C HCJIbIO KOPPCKTUPOBKH ISKCINTYaTalMOHHBIX
CBOMCTB MaTCpraIoB U I/I3I[6J'II/II‘/‘I U3 HUX

[1K-6.1

Brocur npeoxenus no
HU3MEHEHUIO pexuma
TEPMUYECKOU u
XUMHUKO-TEPMHUYECKOIN
00paboTKM C  TENBIo
Oonee s pexTuBHON
peanu3anuu
BO3MOKHOCTEN
MaTtepuaina

Ilepeyens TeopeTHYeCKHX BOMPOCOB K
3a4yery:
1. 3amava aucuumiauHbl «MoJenupoBaHue u

ONITUMHU3ALIHS CBOICTB MaTepuaioB U
TEXHOJIOTHYECKHUX MPOIIECCOBY.
2. CtpykTypa Kypca — HPOTHO3UPOBAHHE H

OIITUMM3aAN U q)YHKHI/II/I OTKJIMKA.
3. OTcenBaHKE OITUOOYHBIX M B3aMMOBJIHAIOIINX

(haxkTopoB.
4. [TonsiTue 0 CTaTUCTUYECKOM
IIPOTHO3UPOBAHUM U YIIPABICHUU Ka4eCTBOM
MPOJIYKLIUH.

5. Hepazpymaromuii KOHTpOJIb Ka4eCTBa.

6. IlonsaTne o reHepaabHOW COBOKYIHOCTH M
BBIOOPKU CITy4aifHOM BETMYMHBI.

7. KpaTtkue cBejeHUs U3 TEOPUHU BEPOATHOCTH U
MaTeMaTHYeCKON CTATUCTKH.

8. IIpoBepka CTaTUCTUYECKUX THUIIOTES.

9. [IpeaBaputenbHas obpaboTka
CTaTUCTUYECKUX JTAHHBIX.

10. lucnepCrOHHBIN aHAIH3.

11.  T'mcrorpammsbl, guarpamma Ilapero,
KOHTPOJIbHBIE KapThI.

12. TTapHbIif 1 MHOKECTBEHHBIH KO3 PHUITMEHTHI
koppensun. KoadgdunueHnt geTepMuHaIim.

13. PerpeccuoHHbIi aHanu3. Pacder nmapHbIX u
MHO>KECTBEHHBIX PETPECCUOHHBIX YPaBHEHHIH.
14. Tloxa3arenu TOYHOCTM M aAECKBAaTHOCTU
PEerpecCuOHHBIX ypaBHEHUU (xputepuu
Crprozi€eHTa, ®duiepa, KO3(QPUIUEHT
9IACTUYHOCTU M BKJIAJ (DaKTOpPOB B (YHKIHIO
OTKJIMKA, OCTAaTOYHOE CPEIHEKBAJPAaTHUECKOE




OTKJIOHEHHE — CTaHJapTHOE OTKJIOHEHHE —
PErPECCUOHHOTO YPaBHEHMUS).

15. Metoapl nmovcka 3KCTpEMaJIbHBIX 3HAYCHUN
(3HaUEHMI JIOKAIIBHOW ONTHMM3ALUHU) (PYHKIUU
OTKJIMKa. MeTOJT KPyTOTO BOCXOKJICHHUS — METO/T
bokca-Ywuicona.

16. Tlonsitne o HemapamMeTPUYECKOM METOJIE
onTUMU3aIMK — MeToA Taryuu.

17. TpeboBanusl, MIPEbSABIISIEMbIE K
IIPOrHO3UPYIOIIUM perpecCuOHHBIM
3aBUCHUMOCTSIM.

18. TpeboBanus, IIpebsABISIEMbIE K

YIPaBJISIOUIIM PErPeCCUOHHBIM 3aBUCHMOCTSIM.
19. Tlonstue 00 amanTHUBHOM YyIpaBieHUU.4.
[IpumeneHnne  METOAMKH  IJIAHUPOBAHHOIO
JKCIIEPUMEHTA.

20. TpeOGoBaHMS K HCXOAHOH BBIOOpKE WIpU
MJIAaHUPOBAHUH (PAKTOPHOTO IKCIIEPUMEHTA.

21.  TIlocranoBka  3agaud  ONTHUMHU3ALUU
YIOPABJICHHUS TEIUIOBBIM PEKUMOM B pabouem
MPOCTPAHCTBE TEPMUUYECKUX MEUEH.

22. MaremaTnueckas MOJENb
(YHKITMOHUPOBAHMSI CUCTEMbI aBTOMATHUYECKOM
ONTUMU3AIMH YIPABJICHHUS TETIOBBIM PEKUMOM
TEPMHUUYECKUX TeUeHl.

23. Pacuer ko3¢ ¢duMeHTOB  ypaBHEHUS
perpeccuu ¢ IPUMEHEHHEM METO/1a HAUMEHbBIIIHX
KBaJIPaToB.

0) Ilopsanox mnpoBegeHMs TNPOMEKYTOYHOM AaTTECTAMH, IOKA3aTeJM H KPHTEPHH
OlLICHUBAHMSA:

IIpome:xkyToyHass arrecrauus no aucumiuvinHe «MoaeaupoBaHue M ONTHMHU3ALUA
CBOICTB MAaTEPHAJIOB M TEXHOJOTHYEeCKHX INPOLECCOB» IIPOBOAUTCS B BUJE 3a4eTa. 3adyeT
IPOCTABIISIETCS TOCTE OLEHKU 3HAHMM OOy4aroluxcs MO pe3yibTaTaM 3allMThl BBITOJHEHHBIX
7a00paTOpPHBIX PAOOT M KOHTPOJIBHBIX paboT, BKIIOYAIOIIMX TEOPETUYECKHE BOMPOCH MU
MIPAKTUYECKHE 3a/IaHus, BBIABIIAIONINE CTENIEHb C(POPMUPOBAHHOCTH YMEHUMN U BiIaJIEHUI

IToxa3aTeu U KPpUTEPUH OLlCHUBAHUS 3a4eTa:

J1s oTy4eHus: OLCHKU

— «3a4YTeH0» — OO0yyaloluiics [OJDKEH II0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCIIPOM3BECHUS U OOBSICHEHUS HMH(OpMAIMHM, HO W HMHTEUIEKTyaJlbHbIE HABBIKH PEIICHUS
npoOsieM W 3a7ady, HaXOXKJICHHUS YHUKAJIbHBIX OTBETOB K MpoOiemMaM, OLEHKH U BBIHECEHUS
KPUTUYECKHUX CY)KJICHHIA;

— «He 3a4TeHO0» — 00yJaroNI1iicsl He MOXKET MO0Ka3aTh 3HAHUSI Ha YPOBHE BOCIIPOU3BEICHUS
U 00bsCHEHU HHPOPMALINH, HE MOXKET IMOKa3aTh MHTEIICKTYaIbHbIE HABBIKU PELICHHUS POCTHIX
3ajad.




