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PaGouas nporpamma coctasieHa Ha ocHoBe @PI'OC BO - GakanaBpuar 1o HarpabjIeHHIO
noarotoBku 22.03.01 MarepuanoBe/ieHHe U TEXHOJOTHH MaTepualioB (rnpuka3 MuHOOpHaAyKH
Poccuu ot 02.06.2020 r. Ne 701)

PaGouass mporpamMma paccMOTpeHa M onoOpeHa Ha 3acegaHuu kadenpbl JIMTEHHBIX

POLECCOB ¥ MaTePUATIOBEICHUS
21.01.2022, npotokou Ne 6 M
3aB. kadenp H.A. ®eokTrCcTOB

PaGoyas nporpamMma ofo6peHna meroanueckoi komuceneir MMMuM
15.02.2022 r. npotokon Ne 6 -

[Tpencenarens A.C. CaBuHOB

PaGouas nporpamma cocTaBjieHa: ( 7 /0 ) %/
noueHT kadenpsl JINTuM, kana. TexH. HayK z ;‘/’ 0.C. MonoukoBa
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Penensenr: e

noueHT Kadeapst MuTO/[uM, kaH. TeXH. HAyK _—_ - M.A. lllekiee




Jluer aktyaausanun paboyeii nporpaMmel

Pa6ouas nporpamMma rnepecMoTpeHa, oocysxkaeHa u onodpena s peanusanuu B 2023 - 2024
yueGHOM rojy Ha 3aceaHuu Kapenpsl JIMTEHHBIX IPOLIECCOB M MATEPUATIOBEACHHUS

[IpoTokomor _ 20 r. Ne

3as. kadenpoii H.A. ®eokTHCTOB

Pabouas nmporpamma nepecMoTpeHa, oocyskaeHa 1 onobpena /uis peanusanuu B 2024 - 2025
yueGHOM rojy Ha 3acefanuy kadeapsl JIMTEHHBIX MPOLECCOB M MaTEPUATIOBEACHHUS

IIpoTokon oT 20 1. Ne

3aB. kadenpoi H.A. ®eoKTHCTOB

PaGouas mporpaMma repecMoTpeHa, o0cyxk/aeHa 1 onobpena s peanusanuu B 2025 - 2026
yue6GHOM rojy Ha 3acenanuy Kadeapsl JIMTEHHBIX MPOLECCOB U MATEPHAIOBEACHHS

[Iporokomor __ 20 1. Ne

3aB. xadenpoi H.A. ®eokTHCTOB

PaGouas nporpamMma rnepecMoTpeHa, obcyskaeHa u onodpena s peamusanuu B 2026 - 2027
yueGHOM rojy Ha 3acefiaHuy Kadeapbl JIMTEHHBIX MPOLECCOB H MaTEPHATIOBEACHHUS

[Tporoxom ot __ 20 r. Ne
3aB. kadenpoit H.A. ®eokTrcTOB




1 Ilenn ocBOEHUSI TUCIMIIJIMHBI (MOTYJIsI)

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 MATEPHAJIOB» M MPO(UII0 MOATOTOBKH «MaTepHalloBEICHHE U TEXHOJIOTHH
MaTeprajioB (B MalIMHOCTPOCHUH)» K MPO(ECCHOHAIBLHOU JEATEIFHOCTH B COOTBETCTBHHU 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 AUCLUILIUH/ 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:

[Tpon3BoACTBEHHAS — TPEIUIIIIOMHAS TPAKTHKA

IToxroToBka K cjaue u caaya rocyapCcTBEHHOT0 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 Crniocoben pazpabaThiBaTh TEXHOJIOIMYECKHN MPOIECC MOIYYEHUSI MaTepHajoB C Y4eTOM
HKCILTYaTaI[MOHHBIX TPeOOBaHUMN, IPEABSBISIEMBIX K HUM

[1K-2.1 VYcranaBnuBaeT TpeOOBaHUS K DKCITyaTallHOHHBIM CBOMCTBAM HM3JIEIHI HA
OCHOBE YCJIOBHI AKCILTyaTalluu

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 BHocur mpemiokeHuss 1O  HM3MEHEHHMIO pPeXHMa TEpPMUYECKOH U
XUMHUKO-TEpMHUECKONH 00paboTku ¢ 1nenpio  Oonee 3¢ deKTuBHON
pean3aly BO3MOKHOCTEH MaTepuasia




4. CTpyKTypa, 00b€EM U colepKkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM
qyuce:
— KOHTaKTHas padora — 73,9 akaj. 4acoB:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHeaynuTopHas — 1,9 akaj. yacos;
— caMocTosTenbHas padora — 34,1 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

®dopma aTTeCcTalMu - 3a4ET

AynutopHast
KOHTaKTHast pabora
(B akaj. yacax)

dopma TEKyIIEro
Bug KOHTPOJIS
CaMOCTOSITEJIbHOM | yCIIeBaeMOCTH U
padoThI MIPOMEKYTOUHOH
aTTecTaluu

Kon
KOMIIETEHLINN

Paznein/ rema
JHACLUATIIAHEL

Cemectp

nab. | mpaxT.
3aH. | 3aH.

Jlek.

CamocrosrenbHas
paboTa CTy/IeHTa

1. OCHOBBI npoiiecca
MozenupoBaHus. [IOHATHS CHCTEMBI
u 3neMenTa. HaydaHoe ncciemnoBanue.
TTOHATHS MOJIETTH U MOJICTHPOBAHHSI.

1.1 Hasnauenwe u (QyHKUIUK
Mmopeneit. CTpykTypa npouecca
MOZEIUPOBAHHUS. Ipouecc
MO3HaHUS 00BEKTa C MOMOIIBIO
Mmozenu. IIporecc mocTpoeHus
MOJICIM €  HCIOJb30BaHUEM
JKcrepuMeHTa.  JlocTronHcTBa
MaTeMaTHYECKUX Mojenei.
IIpuMeHeHne MaTeMaTHYECKHUX
Mozenen B cUCTeEMax IpopaGoria
YIIpaBJIeHUS IpoBepka
TEOPETUYECKOTO

TEXHO-JIOTUYECKUMHU MPaKTHYECKUX
MPOIIECCAMH. CII05)KHOCTB 7 8 6/3.411 5 (H;I:ig;::;go) 3aaHuH. TIK-2.1,
CUCTEM u MOJIEIEH. ’ s eHHe' 3aciymmBaHue TK-6.1
IIpobnemubie CUTYaIUH. i JOKJIAJIOB TI0
Orarnbl MM03HABATEIILHOTO AIOTIOTHUTELHOTO TEeMe.
mpolecca B MOJCIHPOBAHUM. varepuana.
Ilogxon x pemienuo 3agad OT
3agaun. [loAxom K pemIeHHro
3a-1a4 oT o0BbeKTa.
Knaccudpukanus 00BEKTOB
MO/JICTUPOBAHUSI. Cxema
MPOBEACHHS MOJIEJIEHOTO
HCCIIEJOBAHNS. Ilytn
uiean3ain pearbHBIX
00BEKTOB

Wroro no pazaeny 8 6/3,411 | 2




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

OCHOBHBIE XapaKTEePUCTUKH
CITyJaiHBIX BEJHMYHH.
21 JIee ¢dopMmbl  3aKoHa
pacrpezeieHus ciy4JailHOI
BEJINYUHBL: GyHKIHSA
pacnpeneneHus, IUIOTHOCTh
pacmpeneneHusl. [MonsTust
MaTEeMaTHYECKOTO  OXKUJIAHUS,
JTUCTICPCHUH, koadduinenrta TMpopaGorka
KOppeIIHY, JTUHUH pop
TEOPETUYECKOTO
perpeccum. OcobeHHocTH
(JIEKIIHOHHOTO)
JTUCTIEPCHOHHOTO,
Marepuana.
KOPPEJISIIIMOHHOTO u Msvuenne
PErpeccCHOHHOTO aHaJTU30B. v
. JIOTIOJTHUTEIBHOTO
PerpeccHoHHBI aHaNMM3 TpH MaTePHATa
MaCCHBHOM u AKTHBHOM Iro §60T1<.a 3aciymmBaHue
(axTopHOM JKCIIEpUMEHTE. MGfO,II[)I/ILIeCKI/IX JIOKJIAJIOB TI0 K2 1
Wnes perpeccuonHoro anamuza| 7 6/31 10 CasaRmi K teme. [IpoBepka K 6I l,
u MeToza HaMMEHBIINX . yaKmquKHM MIPaKTHIECKUX '
KBaJIPaToB. Ba yTH psaHsleM paboT.
TIOJTyYEeHUsI UCXOJHBIX TaHHBIX ’
COCTaBJICHHE
JUIst onpeneneHus COHCILCKTA
K03 PUIMEHTOB ~ ypaBHEHHS ’
. IIOJTOTOBKA
perpeccum. AKTHBHBIN OTBETOB 10
(haxTOpHBIi IKCTIEPUMEHT.
KOHTPOJILHBIM
Marpuna IUTAHUPOBAHUS BOIIDOCAM
skcnepuMeHTta. llomHelt  u p '
JPOOHEIH (baxTopHBIH
JKCIIEPUMEHT. Meronuka
pacuera k03 urreHToB
ypaBHeHus perpeccuu. [Ipumep
AKTHBHOTO (dakTopHOTO
IKCTIIEPUMEHTA.
Hroro no pazaeny 6/31 | 10

3. 3a£[a‘II/I CTaTUCTUYECKOMN
OIITUMH3AIIUH. OCHOBHBIC TIOHATHS U
OIIpeaCICHUA CTaTUCTUYECKOM

ontumuzanuu. OIHOMEpHBIE 3a1auu
CTATHYECKON ONTUMH3AIHH.




3.1 Teopema Beiieprpacca.
Pemenne omnomepHo#l 3amaum
METOJIOM MIPOU3BOJHOM.
Pemenne 3amau omgHOMEpHOI
ONITHMU3ALUH MeToJIaMU
nepebopa 3HAYCHUH LIEJICBOM
(yHKLIMHU, 30JI0TOTO CEYEHUs,

JTMXOTOMMH, KBaJpaTUYHON
ITpopaboTka
UHTEPIOJSIUA. MHOTOMEpHBIE
N TEOPETUYECKOTO
3a/a4n CTaTUYECKOU
(JIEeKIIOHHOT0)
ONTUMH3ALIUY. Teopema
MaTepHaa.
CYyIIECTBOBAHUS u
Nzyuenue
0COOEHHOCTU peLIeHHs.
. JIOTIOJTHUTEIBHOTO
Pemenne 3amad mMHOTOMEpPHOI
MaTepHaa. 3aciymuBaHue
ONTUMH3ALNU METOAaMH
N IMpopaboTka JTOKJIAJIOB T10
MOJTHOTO Tiepe-0opa 3HAYCHUIA
. METOIMYECKUX TEME. TIK-2.1,
LeNeBOn ¢bynkuum,| 7 6/21 10 .
YKa3aHUH K IIposepka I1K-6.1
[10-KOOPIMHATHOTO CITyCKa,
MIPAKTUYECKUM MIPAKTUYECKUX
IpaJIEHTHOTO CITyCKa,
N 3aHATUAM, paboT.
HaNCKOpeHIero CITyCKa,
o COCTaBJICHHE
METOAOM KOH(HUTYpaIUii.
. KOHCIIEKTa,
Pemenne 3amau mMHOTOMEpPHOI
. II0JITOTOBKA
ONTUMH3ALUU  CIy4alHBI-MH
N OTBETOB MO
METOIAMHU: JIOKaJIbHBIN
U KOHTPOJIbHBIM
CITy4aiHbIH TIOUCK c
N BOIIPOCaM
BO3BPATOM, JIOKaJIbHBIN
CITy4aiHBbIH IIOUCK c
[IepecyeToM, JIOKaJIbHBIN
CITy4aiHBbIH IIOUCK 1o
HaWITy4Iei poOe,
r100abHBIT CITy4aiiHbIH
MOWCK, METOA  CIy4yallHBIX
WCIIBITaHUH.
HWroro no pazaeny 6/21 10
4, HWccnenoBanue ornepauuii
"Unentuduxanms’. 3amaun
UIEHTUQUKAIIMK B Y3KOM U
HIMPOKOM CMBICJIE.
IMpopaboTka
TEOPETUYECKOTO
(JTeKIMOHHOTO)
41 CrpykTypHas cxema Marepuaia.
UICHTU(QHKAIIN c Nzyuenue
MOJICTPAaNBAaEMON MOJICTIBIO. JIOTIOJTHUTEIBHOTO
IlonaTne «Monenp oneparum». MaTepHaa. 3aciymuBaHue
Tpu Tuma HeompenereHHOCTEH IMpopaboTka JIOKJIaJI0B T10
[P MCCIIEOBAaHUH OTIEPAIUi. 7 621 1 METOAMYECKUX TEeMe. IK-2.1,
Ilpunmun Ilapeto. IlonsTue yKa3aHuH K IIposepka TK-6.1
«IMHEHHOe MPAKTUIECKUM MIPAKTUYECKUX
MpOrpaMMHUPOBAHUEY. 3aHATHM, 3a/laHui.
ITocraHoBKa 3a1a4n COCTaBJICHHE
JIMHEHHOTO KOHCIIEKTa,
MIPOTPaMMHUPOBAHUSL. IIOJITOTOBKA
OTBETOB I10
KOHTPOJIbHBIM
BOIPOCAM.
Wroro no pazneny 6/21 1
5. Ucnomp3oBanme Mopeneit st
UCCIIeIOBAHUS, yIpaBIICHHS u
oOyyenus. Cucrema Monenedt st

HCCJICOOBAHN U YIIPABJICHUS.




[TpopaboTka

TEOPETUYECKOTO

(JIEKIITHOHHOTO)
5.1 XapakTepuCTHKH MOjIeIei Marepuana.
JUISL MCCIIEIOBAHMS TPOILIECCOB, Uzyyenue
JUIL pacdeTa W ONTHMH3ALUH JIOTIOJTHUTEIIEHOTO
TEXHOJIOTHH, UL Marepuana.
MPOTHO3UPOBAHUS ITpopaboTka Tposepka
OIITUMAJIbHBIX TpaeKTopuil 8 62U | 51 | MeTommueckux IK-2.1,

, M MIPAKTHIECKUX
mporiecca BO BPEMEHH, JUIS YKa3aHHH K AGOT. TK-6.1
CTaOMITN3UPYIOLIETO WU MPAKTHICCKUM p
CIIEMSIET0  PETyIHPOBAHUSL. 3aHATHUSM,
Pone Mopeneid mnpu cuHTE3e COCTaBJICHHE
ITOPUTMOB YIIpaBIeHHS. KOHCIIEKTa,
MonenupoBanue u o0y4yeHue. MOJIrOTOBKA
OTBETOB 110
KOHTPOJIbHBIM
BOIIPOCAM.
HWroro no pazaeny 8 621 |51
6. OnruMu3zanus yIpaBJIEHHs
TEXHOJIOTHEHN TEePMUAYECKON
00pabOTKH METAJJIOB U CIUIABOB.
6.1 O6mas nmocraHOBKa 3a/1a4u
ONITHMU3ALUH YIIpaBIeHUS
TEIUIOBBIM PEKIMOM B
pabouem MPOCTPAHCTBE
TPOMBIIIICHHBIX reyei.
CTpyKTypHO-(hYHKIIHOHAIBHAS
CcXeMa CHCTeMbl ONTHMHU3AINH
yIIpaBIeHUS TETIOBBIM
PEKIMOM B pabouem
MPOCTPAHCTBE MPOMBIIIIEHHOM IpopaboTka
neyu. MaremaTuyeckas TEOPETUYECKOTO
Mozenb  (HYHKIMOHUPOBAHHS (IeKuIMoOHHOTO)
CUCTEMBI aBTOMATHYECKOI Marepuaia.
ONITHMU3ALUH yIIpaBIeHUS Uzyyenue
TCIIJIOBBIM PEKUMOM JOIIOJIHUTECIIBHOT'O
MPOMBIIIIEHHBIX TeyeH. Marepuana.
CTpyKTypHass cxema MOJCIH [TpopaboTka Tposepka
CHCTEMBI ONITHMU3ALUH METOIMYECKUX IK-2.1,
4 6/21 6 o MIPAKTUYECKUX

yIpaBJieHHs TEIUIOBBIM yYKa3aHUH K I1K-6.1
PEKIMOM B paboyem MPAKTHIECKUM pagor.
MPOCTPAHCTBE MPOMBIIIIEHHOMN 3aHATUAM,
MeYd C IeJbI0 MUHHMH3ALUH COCTaBJICHHE
YIENBHOTO pacxoja TOIUIMBA. KOHCIIEKTa,
MaremaTtrdeckas MOJeTb MIOJrOTOBKA
CTaTU4ECKOM XapaKTepUCTHKU OTBETOB 110
TEIJIOBOTO PeXuMa B pabouem KOHTPOJIbHBIM
MPOCTPAHCTBE MPOMBIIIICHHOM BOIIPOCAM.
neun. Pacuer xosddunmenrosn
ypaBHEHHS perpeccun c
pUMEHEHHEM MeTo/1a
HaWMEHBIIUX KBaJIPaToB.
bnok-cxema IIPOrpaMMBl
pacuera koa(durrenToB
anMpOKCUMHUPYIOLIETO
MOJIMHOMA CTaTUYECKOM
XapaKTEPUCTHUKH.
Hroro no pazzpery 4 6/21 6
HWroro 3a cemectp 36 36/14,411| 34,1 3a4éT




HTtoro no aucumiuinHe

36

36/14,4
144

34,1

3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

Jlekuuu MpoXoAsT KaK B TPATUIIMOHHOHN (hopMme, Tak U B (hopMe JIEKUUH-KOHCYIbTAlUH,
r7ie TEOPETUUECKUI MaTepral 3apaHee BbIIACTCS CTYJIEHTaM JJI CAMOCTOSITEIBHOTO U3y4YEHUs,
JUIs  TIOATOTOBKM BOINPOCOB 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
3aHATUN (KOMIBIOTEPHBIE CUMYISALUU, pa300p KOHKPETHBIX CHUTYyallUil) B COYETaHUU 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
IpoLEecCce MOATOTOBKU K KOHTPOJIbHBIM pad0TaM U UTOIOBOM aTTECTALINH.

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

7 OuneHovnblie 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 MeETAJUIypruu: YueOHOe
nmocoone. — Yp®dVY, 2016. 108 c. — ISBN 978-5-7996-1712-7. - Pexwum jgocryma:
https://search.rsl.ru/ru/record/01008533871

3. Jleymmn, M.0. MojenupoBaHue TPOIECCOB U OOBEKTOB B MeTaurypruu [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/010085338713
https://search.rsl.ru/ru/record/010085338713
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 JOCTYyIIa: - https://fileskachat.com/view/60885 2b9f206bf7cd 2b6
ef041380fb1795524.html

3. 3akreiim A.KO. OOmas xuMudecKkash 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 JOCTYyIIa: 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.®. [llumos. - M.: UHOPA-M, 2014. - 320 c.- ISBN 978-5-16-004579-5. - Pexum
noctyna: http://ean13.info/9785160045795.htm

5. CmupnoB, H.B. Kparkuii kypc MaremMarnuecKoll CTaTUCTUKHU I TEXHUYECKHUX

npunoxxkenuii[ Tekct]: yuebHoe nmocobue/H.B. Cmupnos, U.B. lynun-bapkosckuii. — M.: u3z-Bo
huruko-maremaTuuckoli TUTENATVNRT 1969 - 512 c - Pewxum nocTvna

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

Haumenosanwue [10 Ne norosopa Cpoxk neiicTBuUS TUIICH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip CBOOOJIHO  PACIPOCTPAHIEMOE OECCPOUHO
STATISTICA B.6 K-139-08 ot 22.12.2008 0OECCPOUHO
Kaspersky Endpoint
Security s J1-162-21 ot 26.03.2021 26.03.2023
6usHeca-CtaHapTHBIN
FAR Manager CBOOOJIHO  PACIPOCTPAHIEMOE OECCPOIHO
MS Office 2003 Ne 135 ot 17.09.2007 GeccpotHO

Professional

CBOOOJHO  pacHpoCTpaHsIeMOe
110
Bpaysep Yandex CBOOOJTHO  PacIpOCTPaHSIEMOE OECCPOYHO

Bpay3ep Mozilla Firefox 0eccpodHo

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HazBanue kypca Ccpuika
OnekTpoHHass 0a3a mepuoauueckux u3naHmii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/



https://fileskachat.com/view/60885_%202b9f206bf7cd%202b6%20ef041380fb1795524.html
https://fileskachat.com/view/60885_%202b9f206bf7cd%202b6%20ef041380fb1795524.html
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/

Hanuonanenas MH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — POCCUICKUI MHIIEKC HAYYHOTO LIUTUPOBAHUS
(PUHII)

ITouckoBass cucrema Axagemus Google (Google
Scholar)

WNudopmannonnas cucrema - EnuHoe okHO AocTyna K
MH(OPMaLMOHHBIM pecypcam

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

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

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

denepanpHOe rocyapCcTBEHHOE Or0KETHOE
yupexaenue «Denepanbubiii nHCTUTYT npombiiutienHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:
MaTepHaano-TeXHqucxoe obecrieucHUe JUCHHUIIIMHBI BKIIFOYACT:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOTIO TUIIA OCHAIIIEHA!

- TEXHWYECKHMH CPEICTBAMU OOYYCHHMS, CIYKAIIMMHU Ui TPEJCTAaBICHUSA Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMH CpEJICTBA XPAaHEHMs, NepeAayd U
npeJcTaBieHus yueOHOM HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

2. VYueOHas ayauTOpWsl s TPOBENEHHUS TPAKTHYECKUX 3aHITUH OCHAIIECHA
1ab0paToOpHBIM 000PYAOBAHUEM:

- ob0opymoBaHue ISl TpPUTOTOBICHHA HUM(GOB (OTpe3Hble, UUTM(POBATIBHBIE U
HOJMPOBAJIbHBIE KPYT'H; 000pyJOBaHUE 11 TPABJIEHUS HIITU(OB);

- MaIIMHBI YHUBEPCAJIbHBIE NCTIBITATEIIHHBIE HA PACTSHKEHUE, CKATHE, CKPYUYHUBAHHE;

- MEpUTEIIbHBIN HHCTPYMEHT;

- IpuOOPHI JJIs1 U3MEPEHHUS TBEPIOCTH 110 MeToAaM bpunernst u Poksena;

- MUKPOTBEpAOMED;

- TICYH TEPMUYECKUE;

- mukpockornsl MUM-6, MUM-7,

- KOMIIBIOTEPHAs CHCTEMa aHalIn3a n3o0paxenuii « Thixomet Proy

- KOJUIEKIIMM MHKpPO- ¥ MakpoHUIU(OB YIIEPOAMCTHIX U JIETUPOBAHHBIX CTaled U
CIUIaBOB;

- aTbOOMBI MUKPOCTPYKTYP;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebHas ayauTopus A TPYNINOBBIX U MHIUBHYaJIbHBIX KOHCYJIbTALUH, TEKYILIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTalliy OCHAIICHA!

- KOMITBIOTEpPHOI TexHuKoit ¢ maketom MS Office, ¢ moxkirouenuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHune 1151 CAMOCTOSITENHFHOM PabOTHI OCHAIIICHO:

- KOMITBIOTEPHOH TexHHKO# ¢ makerom MS Office, ¢ moakmouenunem k cetn «HTEpHET»
M C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTebHYIO CPETY YHUBEPCHUTETA,

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue st XpaHeHUS M NPOMUIAKTHYECKOrO OOCTYKHBaHUS Y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMHU JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTa Y4eOHOTr0 000py10BaHMS;

- mkadamu It XpaHeHus yaeOHO-METOMUECKON TOKYMEHTAIINY H MaTEPUAIIOB.


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

[Tpunoxenue 1

6 YueOHO-MeTOoAHYeCKOe o0eceyeHne caMOCTOATEIbHOI PpadoThl 00y4aloIuXCs

Ouyenounvie cpedcmea 015l NpoeeoeHuss MmeKyule20 KOHMpoJs 6 6uode ayoumopHou
KoHmpoabHou pabomol (AKP)
Ilepeuens mem 015 N0020MOBKU K NPAKMUYECKUM 3AHAMUAM.

AKP Ne 1. OrcenBanue ONMOOYHBIX U B3aMMOBIHUSIONIHNX (haKTOPOB

[To wWcxomHOW TNPOM3BOJBLHON  BBIOOpKE CIydyaWHBIX  BEJIWYHMH, 3aJaHHOMN
Iperno/iaBaTeseM, paCCUUTHIBAIOT KOA(PPHUIMEHTH MapHOW KOPPEISIUN MEXTY HE3aBUCUMBIMU
dakTopamu X, CpPaBHHMBAIOT 3TH KOA(PPHUIMEHTH KOPPEIANHH C TAOJUYHBIMH 3HAYCHHUSIMU
KPUTUYECKUX KOAPPHUIIMEHTOB KOPPEIALUH (B 3aBUCUMOCTH OT 00beMa BEIOOPKHU U 3HAYMMOCTH —
BEPOATHOCTH 00ECIIEYEHHOCTH — 0 = 1-P, T1ie P — BEPOATHOCTHAS XaPAKTEPUCTHKA) - I'p,. SHAUCHUS
l'qp OTIPEAENIAIOT MO CIENUAIbHBIM CTATUCTUYECKUM TaOJIUIIaM, IOMEIIEHHBIM B CIIELHAIbHBIE
CIIPABOYHHKH WJIM JINTEPAType M0 MaTeMaTHUECKOM cTaTucTuke. [[is onpeneneHus 3Ha4UMbIX U
HE3HAYNMBIX KOA(PPHUIIMEHTOB TApHOU KOPPEISIIUU MKy Xi CTPOAT KOPPESIHOHHYIO TaOIUILy
B BUJIE:

X1 X2 X3 X4 Xs
Xl 1 Ix1x2 Ix1.x3 I'x1,x4 I'x1,.x5
X2 1 I'ox3 ', x4 M2 x5
X3 1 I'x3,x4 I'x3.x5
Xa 1 M4 x5
Xs 1

3areM (QakTOphl, UMEIOIINE HAUOOIIbIIIEe KOJTUYECTBO 3HAYUMBIX KOA(PDUITUEHTOB MapHBIX
KOPPEJALMM, UTEPAIMOHHO HCKIIOYAIOTCS U3 PACCMOTpPEHHUsS. B KOHEUHOM HTOTEe OCTAarOTCs
dakTopbl, HE3aBUCUMBIE APYT OT Apyra. [Ipu orcenBaHuu OMUOOYHBIX (HAKTOPOB HEOOXOIUMO
MPUHUMATh BO BHUMaHUE (PU3UYECKUN CMBICT — BaXKHOCTh KOHKPETHOTO (PAKTOpa MO CTETIEHU €ro
BIUSHUS Ha (PYHKIHIO OTKIIHKA.

AKP Ne 2. Hepaspymaromuii KOHTposib KadecTBa. lIoHATHE O CTaTUCTHYECKOM
IIPOTHO3UPOBAHNUY M YIIPABICHUHU Ka4e€CTBOM IPOTyKIIHH

B cootBercTBHM ¢ TpeGoBaHUS HOpMAaTUBHBIX TokyMeHTOB (H/I), [Takux kak TOCT P
56612-2013. «KoHTponbs HepaspymaronmMu Metogamu. TepMuHbl u onpexaeneHus», [OCT P
50779.83 — 2018. «Crarucruyeckue MeTonsl. Ilpomenypa cTaTHCTHYECKOIO HPUEMOYHOIO
KOHTPOJISI 110 ayibTepHaTuBHOMY mpu3HaKy», OCT 14-1-34-90. «CtaTuCTHYeCKHA MPUEMOYHBIN
KOHTPOJIb KayecTBa METAJIIONPOAYKIIUH MO0 KOPPESILIMOHHON CBSA3M MEX1y IapaMeTpamu»|, mo
BbIOOpPKE CIy4yailHBIX BEJTMYMH, 33JaHHBIX IPENOIaBaTEIeM, PACCUNTHIBAETCS MPOTHO3UPYIOLIEe
perpeccuonHoe ypaBHeHue (1o Metoauke AKP Ne 4), a 3atem npoBoanTCs, pU HEOOXOIUMOCTH,
€ro KOPPEeKTHPOBKA (M3MECHEHHE 3HAYCHUSI CBOOOHOTO WieHAa YpaBHEHHS dp) 0 MIPOBEPOYHOMY
MaccuBy aaHHbIX Y = f(X;). MeToauka npoBepku:

- paccuuTBIBaeTCS PA3HOCTh MeEXIy (AKTHUYSCKUMH JaHHBIMH KOHTPOJIBHHOM
BBIOOPKHU UM PAaCUETHBIMU 3HAUCHUSIMH II0 PETPECCUHOHHOMY YPABHEHHIO (Ygaxr. — Ypacu.),

- ompeJensieTcs cpeiHee 3HaYeHHe dTUX OTKIOHEHUH,

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

- IpU CpEeJHEM OTKJIOHEHUH MEHbILIeM CTAaTUCTUYECKOro IapaMeTpa ypaBHEHHE
NpU3HAETCS aZICKBAaTHBIM PEATbHBIM YCIIOBHSIM,

- TIPU CPEeHEM OTKJIOHEHUH OOJIbIIEM Sy MPOBOJUTCS KOPPEKTUPOBKA ypaBHEHMS

IIyTeM U3MEHCHUS 3HAYEHHS €ro CBOOOIHOTO WICHA: 8o1 = g ~/+ X(Ypaxr. — Ypacu.)/N, T1IE N — 00BeM
KOHTPOJIbHOM BBIOOPKH, 3HAK -/+ IIOKa3bIBAET, UTO, €CJIU Cpe/lHEe OTKIOHEHHs AY; UMeeT 3HaK +/-,
TO KOPPEKTUPOBKA 3HAYEHUS 8y OYJIET COOTBETCTBEHHO -/+AY;.

AKP Ne 3. I'mcrorpammel, nuarpamma [lapeto, KOHTpOIbHbBIE KapThl



s KoHKpeTHOH ciydaiiHoi BenuuuHbl (X uiau Y;) ee paclpenelieHue B BBIOOpPKe
omnpezensercs rpadpuuecKuM MOCTPOESHHUEM TUCTOrPAMMBI:

- Ha OCH OpJMHAT OTKJaJabIBaeTcs 4acrora (Nj) WM YacTocTh (Ni/N) — KOJIUYECTBO
3HAYEHUU CIIy4yalHOW BEJIMYMHBI, MOMAJAIOIIUX B ONPEIACICHHbIA MHTEPBAJ 3HAYCHMI; HA OCH
a0CIMCC OTKJIAJBIBACTCSl HECKOJIBKO MHTEPBAJIOB BHYTPHU pa3Maxa ClIy4yaHON BEIIMYMHBI, YUCIIO
9TUX UHTEPBAJIOB OMPEIEIAETCS CTATUCTUYECKH, B OOJBIIMHCTBE CIIy4aeB 3TO YHCIO COCTABIISET
10 unTEpBaNOB;

- TIpU 3TOM IPOBEPOYHBIMU KPUTEPUSMHU MPABUILHOCTU MOCTPOEHUSI TUCTOTPAMMBI
SIBJISTFOTCSI BBITIOJTHEHUS YCIIOBHUE XN; = N wim X(Ni/n) = 1.

T.o. momydaercs cTymeHYaras KpHUBas pPEaJbHOTO paclpeaeseHus CiaydaiHon
BEJIMYMHBI, KOTOPOE 3aTEM MOXHO CPAaBHUTH C TEOPETUUECCKUM.

Huarpamma [1apeTo npumeHsieTcs 17151 ONpeeSICHUsI CTENEHU BaXKHOCTH — 3HAYUMOCTH
BiaustHus (pakTopoB Ha (QyHKIMIO OTKIHKa (Y) — cTpouTcs Tpaduyeckas 3aBUCHUMOCTD, B
KOTOPOW 10 och abcmucce pacronaraioT (akTopbl, a Ha OCH OpJIWHAT — yAenbHbIH Bec (%) wim
nonst oT eauHMnbl. [Ipu 3ToM cHayana Ha ocu abcuucc pacrosiararoT Hanbosiee 3HAYMMbIe
(dakTopbl, TpadUK CTPOSIT B BUJIE CTYIICHYATOW KPUBOH, a MOCIIe KaXKI0T0 (PaKTopa ero BIUSHUC
CYMMHUPYIOT C IPEIBIIYIIUM YPOBHEM BIUSHUSA (PAKTOPA MO 3HAYUMOCTHU BIHUSHUS C MOJIyYCHUEM
HAaKOIUTENbHOM — KyMyJATUBHON KpuBoi. [locieqHee 3HaueHue 3TOW KpUBOM JOKHO OBITh
paBHo 100 % (1). Ha nuarpamme Ilapero BbiaenstoT o6iacte HauboIee BECOMBIX — 3HAUMMBbIX
(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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[Toctpouts koHTpoabHyto kapTy (KK) tuma X., — R. Ilo 3amanuio mpenojaBaTens
oOydaromuiicss fomkeH noctpouth KK u ycTaHOBUTH ypoBeHb CTaOMIBHOCTH IOKa3aTess
KauecTBa MPOLYKIUH.
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KontponpHas kapra Tuna Xq, — R
['paHUIBI peryTupOBAHUS OTIPEICIISIOT 110 CICAYIOIIAM 3aBUCUMOCTSIM:
- 175 cpefHuX 3HaueHud X, — BepxHssa rpanuna perynupoBanus: UCL = Xcpep +
AR p; HokHAs rpanuna perynupoBanus: LCL = Xepep - ARep;
- 11 3HaueHuM pasmaxa R - Bepxusas rpanuna perymupoBanusi: UCL = DuRp;
HIWKHsAA rpaHuna peryauposanus: LCL = D3R,
3HaueHUs1 COOTBETCTBYIOIUX 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 a/J€KBATHOCTH
perpeccoHHbIX ypaBHeHUM (kputepuu CrtbrogeHTa, Duiiepa, KodGOUIMEHT >TaCTUYHOCTH U
BKJIaJ (aKkTOPOB B (PYHKLHMIO OTKJIHMKA, OCTATOYHOE CPEIHEKBAJpPATUYECKOE OTKIOHEHHE —
CTaHJAPTHOE OTKJIOHEHHE — PETPECCHOHHOTO YPaBHEHHUS)

Jlnst pacueTta K03 UIIMEHTOB PErPECCHOHHBIX YPaBHEHHH g, 8 IPUMEHSETCS] pacueTHBIN
MeTos HauMmeHblux kBaapaToB (MHK) c ucronb3oBaHneM HCXOJHOW BBIOOPKHU CllydalHBIX
BennurH. MHK npeanonaraer mouck skcTpeMaibHOro (MUHMMAIbHOI0) 3HaUeHUs (PyHKIIMOHAA
CYMMBI Pa3HOCTH B KBaJpaTe MeXny (DaKTHYEeCKMMH W PaCUETHBIMH 3HAYCHUSIMHU (QYHKIIUU
OTKJIMKA!

F = Z(Ypaer — Ypacs.)” — min (0).

B ypaBHEeHHE MOJCTaBIIAIOTCSA MOCTPOUYHO (PAKTUYECKHUE 3HAYEHUS Ypacr. H Ypacu. B BHIE
ypaBHeHHs. J[ns pemeHuss yka3aHHOTO (YHKIMOHATa HEOOXOJUMO TMONYYHTh CHCTEMY
YPaBHEHMI B YAaCTHBIX MPOM3BOAHBIX M KaX/J0€ M3 ypaBHEHUH NPUPABHATH K HYIO. Takum
o0pa3om, MoJydarcs 3HAYEHUs CBOOOJHOTO 4jieHa YpaBHEHHS 8o U KOI(PPHUIMEHTH Npu
HE3aBUCHMBIX TI€PEeMEHHBIX & = ax. Jna onepatuBHoro pemenuss MHK npumensiercs
nporpammuoe obecrnieuenne Excel (fx — numeitn). B momnporpamme «IMHEWH» YKa3bIBAIOTCS
KOOpJMHATHI Yj U Xj, 3areM HaOupatorcs nosunun «MMCTUHA» u 3atem Shift+Ctrl+Enter. B
NPeBApUTENFHO BBIJICICHHOE TOJIE MPOTPAMMHO TOMEMIAIOTCS pe3yabTaThl pacdera —
K03 PULIMEHTHI dg, 8i = axj (epBasi CTpoka), K0dQHUIUEHT AeTepPMUHAIINN R? (3-1 CTpoka, 1-i
cronberr), kpurepuit dumepa F (4-as crpoka, 1-s1if cTonberr).

Koadduunent MHOKeCTBEHHOHN KOoppensiuu R xapakTepusyer cTeneHb JMHEHHON CBA3U
YpaBHEHUs PETPECCHU C pealbHBIM TporeccoM (BeiOOpkoit). [Ipm R OGombine kputHueckoro,
TaOJIMYHOTO KOA(PPHUIHUEHTA KOPPEISALUN JTMHEHHOCT 3TOM CBSA3M CTATUCTHUYECKHU 3HAUUMA.



Kpurepnit ®@umepa (F) npencrasisier co0oil OTHOIIEHHWE CTaHIAPTHBIX OTKJIOHEHUH
pacyeTHOro MaccuBa JaHHBIX K (DaKTHYECKON BBIOOPKH B KBajpare; B 3TOM CIy4ae ypaBHEHHE
IPU3HAETCS aJeKBAaTHBIM PeallbHbIM 3HAYEHHAM BbIOOPKH, €CIH Fpacy. > Fragn.. Frasn OIpenensercs
0 CHelMaIbHBIM TabauaMm (B J1it000M CIIPaBOYHUKE, TOCOOMH 110 MAaTEMAaTUYECKON CTaTUCTUKE)
B 3aBUCHMOCTH OT 00BbEMa MCXOJHON BBIOOPKH M CTENEHH CBOOOBI, KOTOpas ONpEneseTcs
pasHuLIe MeX1y OO0beMOM BBIOOPKM M KOJMYECTBOM HE3aBUCHUMBIX IIEPEMEHHBIX B
pPEerpecCHOHHOM ypPaBHEHUH.

PerpeccnoHHoe ypaBHEHHME TAaKK€ OLIEHMBAETCSI II0 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 omepanuidi  OTHOCATCS —PA3JIMYHBIC MOJEIM MAaTEMaTHYECKOTrO
IIPOrpaMMHUPOBAHUsl — JIMHEHHOIO, HEIMHEHHOIO, KBAaJPAaTHUYHOIO, LEJIOYNUCIEHHOTO |
JMHAMUYECKOTO MPOrpaMMHPOBAHUS, 3aJaud MHOTOKPUTCPUAILHOW ONTHMHU3AIUH, a TaKXKe
METO/Ibl O€3yCIOBHON ONTUMHU3ALMU (YHKIUI MHOTUX EPEMEHHBIX. DTO KacaeTcs OnpeaeacHus
KpaTyaiero myTH; ONTHMU3ALUU PACKPOs, HAIPUMEP JIMCTOBOH 3aroToBKH; 3(PQPEKTUBHON
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-XyPH+5X°+Y? | Bx+12y-2x°-2xy+2y° | 2X°-yP-Axy-2x-y+1

AKP No 6. Meroapl MOUCKa JKCTpEMAlbHBIX 3HAYEHWH (3HAYEHHH JOKaTbHOM
onTUMM3AIMK) QYHKIUU OTKIUKa. MeTo 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,
BIMSIOIIME HA MEXAaHWYECKHE CBOMCTBA M CTPYKTypy Metaima. [Ipm cocTaBieHMM MaTpHIbI
IUIAHUPOBAHMUS IKCIEPUMEHTAa HEOOXOIUMO YUYHUTHIBAaTh YEThIpE CBOWCTBA CYIIECTBOBAHUS
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,
JokmagoB U T.1. C TeMaTMKOW CEMHHApOB CTYAEHTHl 3HAKOMSTCS 3apaHee. AJTOpUTM
MOJIMO-TOBKM K CEMHHApy CIIETYIOIIUNA: BBIOpaB TEMY, CTYIEHT COCTaBIIIE€T CBOM IJIaH-TpapuK
NOJ-TOTOBKH K ceMHuHapy. /L1 mpuoOpeTeHus MUPOKOTro BUACHHS IPOOIEMbI CTYJICHT CTapaeTcs
OCMBICIIUTB €€ B 0011IeM 00beMe; TO3HAKOMHUTHCS C TEMOH 110 6a30BOMY Y4eOHOMY MTOCOOUIO UITH
JpPYro OCHOBHOM PEKOMEHIYEMOW JMTEPATYPE; BBIABUTH OCHOBHBIE HJIEH, PACKPBIBAIOILKE




JAaHHYIO TpoOJeMy; CBEpUTb HX OIpPEICNICHUS CO CIPABOYHHKAMH, SHIMKIIONEIUCH;
NOJ-TOTOBUTH IIAH-KOHCIIEKT PACKpPHITHS JAaHHOM MpPOOJEMbl; BBIIBUTH HEACHBIE BOIPOCHI U
110/10-0OpaTh ONOJHUTENBHYIO JINTEPATYPY Ui UX OCBEILEHHUSI; COCTABUTh TE3UCHI BBICTYILICHUS
Ha OT/EJbHBIX JIUCTAX AJIS MOCIEAYIOIIEr0 BHECEHUs JONOJHEHUH U MOATOTOBUTH JOKJIA/A WIIH
pe-depar uis COOOIIEHUS HA CEMUHApEe; IMPOAHAIM3UPOBAaTh COOpAaHHBIA MaTepuan Jyis
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.

CeMuHapckue 3aHATUS DPACIIUPSIOT M 3aKPEIUIAIOT 3HAHUS, 3aJI0XKEHHBIE B TEOPUH
npeamera. Ha HHMX BBIHOCATCA BOIPOCHl, OCOOEHHO HEOOXOIMMBbIE JUIsl MPAKTUKH, WIN
IpO0-JIEMHBIE BOIIPOCHI, KOTOPbIE BO3MOXKHO PELIUTh TOJBKO B IIPOLECCE COTPYAHUYECTBA.
Cpenu 00s3aTeNnbHBIX TPeOOBAaHUI K CeMHUHApy - IMPEIBApPUTEIBHOE O3HAKOMIIEHHE C TEMOM,
BOIIPOCaMHU U JIUTEPATYPO 110 TaHHOW TEME.

CoBpeMeHHas IpaKTUKa MpearaeT MUPOKUN Kpyr TUIIOB CEMUHAPCKUX 3aHATHH. Cpeau
HUX 0C000€ MECTO 3aHMMAeT CEMUHAp-IUCKYCCHS, TZIe B JMAJIOre XOPOLIO YCBAaMBAaeTCsl HOBAs
uHopMaLs, BUAHBI YOXKIEHUS CTYAECHTa; 00CYKIAI0TCs MPOTUBOPEUHs (IBHBIE U CKPBITHIE) U
HEIOCTaTKU; ISl 00Cy)AeHus: OepyTcss KOHKPETHBIE aKTyallbHbIE BOIIPOCHI, C KOTOPBIMH CTY-
JICHTbl TpPEJBAPUTEIbHO O3HAKOMJIEHBI. Takke B CEMHUHAp BKJIIOYAKOTCS BONPOCHI UL
MHTEJUIEKTYaJ IbHOH pa3sMHUHKH (MHOTZA 3TO JIUCKYCCHOHHAs CTaThs, MO KOTOPOH CTaBATCS
poOJeMHbIE BOIIPOCHI); JUCKYCCHSI MOXET pa3BepThIBAaTbCA 3a0YHO KAaK KPYroBOM ceMuHap.
Jlanee moABOJATCS WTOTU JHUCKYCCHM, 3aCIyLIMBAIOTCS U 3AIIMIIAIOTCS MPOEKTHBIC 3a/laHus.
[Tocne 3Toro mpoxoAuT "MO3roBOM WITYpM" MO HEpelIeHHBIM IpobjIeMaM JUCKYCCHH, a TaKkxke
BBISIBIISIFOTCSL TIPUKJIAHBIE ACHEKThl, KOTOpPBIE MOXXHO PEKOMEHIOBATh JUIsl BKIIOYCHHS B
KypCOBbI€ U JUILIOMHBbIE pabOThl WM B anmpobauuio Ha npakThke. Ha ceccum mpernonaBaTeib
000011aeT pe3yIbTaThl MPOJICTTAHHON CTYACHTOM Pa0OTEHI.

CeMUHApBI-IUCKYCCUN TPOBOJAATCS C LEJIbIO BBIABICHUS MHEHHMS CTYIEHTOB IIO
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOro IpeaMeTa.

CemuHap-uccieJoBaHue MpeanojaraeT MpeABapUTEIbHYI0 paboTy - HalucaHHe
pede-para, JOKJIaga 10 UTOTaM ONBITHON paboThl. YUacThe B HEM - 3TO, IPEXKAE BCEro, TUAIOr
CTy-JIeHTa ¢ mpernojaBaTeneM. Pe3ynabpTaTel 00CyKIat0Tcsd Ha CEMUHApe ¢ HarjsIHBIM MOKa30M
UC-CIIEI0BATENbCKOT0 MaTepuana (CXeMmbl, TaOIulbl, TpaduKH, TUArHOCTUYECKUE METOJUKH).
YacTuuHo MaTepHrai MoxeT ObITh BKItoueH B BKP. IIpu moaroroBke k ceMHUHApy-UCCIEI0BAaHHIO
CTYJIEHT H3ydaeT pe3yJbTaThl TEOPETUUYECKUX HCCIEAOBAaHUN, COCTaBiseT OuMOIMorpaduio mo
TeMe, yUUTCs MUcaTh 0030phl MO0 TEXHUYECKOH 3a/1aue-ipoliaeme.

[TpoGiieMHBIII ceMHHAp TOTOBUTCS MPENOAABATENIEM JOCTATOYHO OCHOBATENIBHO:
noJ-OuparoTcst MpoOsIeMHbIE U KOHTPOJILHO-ITPOBEPOUHBIE BOIIPOCHL. Takoil ceMHuHap BO3MOXKEH
TOJBKO TIOCJE TPOXOXKICHHS TeMbl. K HeMy CTYyAEHTBI TOTOBSTCA IO JINTEPaTYPHBIM
UCTOYHU-KaM: MOHOTrpaduu, CIpaBOYHHMKH, CIOBapH, *kypHaibl. K mpobieMHOMY ceMHHapy
IIpOCMaT-pUBAETCs JIMUTEpaTypa B paMKaxX pa3IMYHBIX HCCIEAOBATEIbCKUX IIKOJI (Harpumep
"TpaAuLIMOHHBIE U HETPAIUIIMOHHBIE TOAXO0/IbI K Ipobaeme").

HaubGonpmyto 3¢ ¢dekTuBHOCT, NPUHOCAT CEMUHAphl, NPOBOAMMBIE B (Qopme
KOJIJICK-TUBHOW IO3HABATEIbHON JEATENIbHOCTH, HMMEIOIIEeH oOIpe/ielieHHble 0COOEHHOCTH, a
UMEHHO:

- pa3zereHHe CTYAEHTOB Ha TPYMNbI MO HMX JKEJTaHHIO0 (C 00sA3aTeNbHBIM y4acTHEM
CTY-JIEHTa C YCTOWYMBBIM HHTEPECOM K JAHHOMY TIPEIMETY);

- MOCTAHOBKA OOLIMX IIeNel 1 3a1a4 JUIsl TPYIIIbI;

- pabora B TMOCIENOBATEIbHOCTH - WHAMBHUAyaJlbHas, TMapHas (yalie BCEero
nepeKpecT-Hbli 0mpoc), paboTa B IpyIe, KOJUIEKTUBHAS;

- 00s13aTeNIbHOE MPEBAPUTEIHLHOE OTPaHUUEHHUE 10 BPEMEHH KayKJI0T0 dTana 3aHsATHil;

- OKCIEPTHBIN aHAJIM3 C pacyeToM KOA(pPHUIIMEHTAa KOHKOPIAINH;

- OLIEHKa pa0OTHI TPYIIIBI IPENOIaBaATENIEM;

- IPOBEJIEHNE CAMOOLICHKHU.



Ipumepnwiii nepeuenv mem pedhepamos 6 ude uHOUBUOYALbHLIX QoMawHux 3aday (U/3)
N3 Ne 1. OcHOBBI ITpo1IeCcCca MOJECTUPOBAHUS
1. 3agaua aucuumuiMHbl «MOJCIUPOBAHME W ONTHMH3ALMS CBOWCTB MAaTEpUAIOB U
TEXHOJIOTHYECKHX TPOIICCCOBY.
2. CtpykTypa Kypca — IpOrHO3UPOBAaHUE U ONTUMH3ALNs (YHKIIMN OTKIIHKA.
3. TloHsATHe O CTaTHCTHYECKOM IIPOTHO3MPOBAHMHM M YIPABICHHH Ka4yeCTBOM
npoaykuuu. Hepaspyaromuili KOHTpOJIb Ka4eCTBa.

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 cTaTUCTUYSCKOM ONTHUMHU3AIAN
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. [IpumMepsl MpUMEHEHHUS METO1A.

N3 Ne 5. Mcnionbp3oBaHue MoAeNel sl UCCIIEOBAHUS, YIIPABICHUS U 00y4YeHUS

1. TpeGoBaHUs, MPEABSIBIIEMbIC K IIPOTHO3UPYIONTUM PErPECUOHHBIM 3aBHCSIMOCTSIM.
2. TpeOoBaHus, NPEABABIAEMbIEC K YIPABISIOIIUM PETPECUOHHBIM 3aBUCSIMOCTSIM.

3. IlonsTe 00 aAanTUBHOM YIIPaBJICHUU.

4. IlpumeHeHuEe METOIUKY TUIAHUPOBAHHOIO SKCIIEPUMEHTA.

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

U3 Ne 6. Onrumuzanus YHpaBieHHUs TEXHOJIOTHEH TepMHUecKOH 00paboTKu
METAJIJIOB U CILIABOB
1. TlocraHoBKa 3agauM ONTHUMH3ALMHU YIPABICHUS TEXHOJIOTMEW TEPMUYECKOH U
XUMHKO-TEPMHUECKONH 00pabOTKH METAJIOB U CIUIABOB.
2. Maremaruueckass MOJENb CBSI3M CTPYKTYpPHBIX TIIOKa3aTeled M mapaMeTpoB
MEXaHUYECKUX CBOMCTB MeTallla C XMMUYECKHM COCTaBOM MeTallia (CIijiaBa) U TEXHOJIOTHUECKUX
PEXMMOB TEPMHUUYECKOHN (XMMUKO-TEPMUUECKON) 00pabOTKH.



[Tpunoxenue 2

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

a) Ilnannpyembie pe3yabTaThl 00y4eHHUsI M OLlCHOYHbIE CPEACTBA VIS IPOBeCHUS

MPOMEKYTOYHOM aTTEeCTALMU:

O1neHOYHBIC CPEACTBA

CTpyKTypHBIH
PYKTYD [Inanupyembie
3JI€MEHT
pe3yIbTaThl 00yICHHUS
KOMITETCHIIUH

I1K-2 CnocobeH pa3pabaThiBaTh TEXHOJOTHYE

CKHI IIpoueccCC MOJIYy4YCHU MaTCpHUaIoB C YUYCTOM

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

[1K-2.1 VYcranaBnuBaet
TpeOoBaHUs K
IKCILTyaTaIMOHHBIM
CBOWCTBAM WU3JICNIUN Ha
OCHOBE YCIIOBUM
AKCILTyaTaIH

IlepeueHb TeopeTHYECKUX BOMPOCOB K 3a4eTy
1. CnyyaitHasi cToXxacTuueckasi BeJIMUMHA.

2. OyHKUWMOHANBHAS W CTaTHCTUYECKas
3aBUCHUMOCTb.

3. IlonsaTtne reHepalbHOW COBOKYIMHOCTH U
BBIOOPKH.

4. CTaTUCTHYECKHE IapaMeTpbl I OICHKHU
CIIy4ailHOM BEJIMYUHBI.

5. 3aBucUMBIE U HE3aBUCUMBIE Cly4yaillHbIE
BEJIMYUHBL.

6. ®akTophl U QYHKIUS OTKIIHKA.

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

9. HopmanpHoe pacmpeneireHue U €ro
XapaKTEPUCTHKHU.

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
koppensun. KoadgdunueHt getepMuHaIim.

16. KoppenainoHHO-perpeCCUOHHBIN aHAIN3.
17. Pacuet perpeccCMOHHOTO ypaBHEHHS. OLIEHKA
TOYHOCTH YypaBHEHMS M €ro aJeKBaTHOCTU
peanbHOMY IIpoIecey.

18. Kputepuu CrrronenTa, @umiepa.

19. OcrarouHoe CpEeIHEKBAIpaTUIECKOE
OTKJIOHEHHE —  OCTaTOYHOE  CTaHJapTHOE
OTKJIOHEHHE.

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

21. JlucriepCUOHHBIN aHAIH3.

22. Koppektuposka MPOTHO3UPYIOILIETO

YPaBHEHUSI PErpecCUd IIpU CTATUCTUYECKOM




MPUEMOYHOM KOHTpOJIE TO KOPPEIALUOHHON
CBSI3U MEXAY NapaMeTpamu.

23. [Tonsitue 00 yIpaBJICHUHU B
ABTOMATU3UPOBAHHOM PEXKHUME.

24. AnanTuBHOE yIIpaBJICHUE.

25. Meroauka MmiaIaHuPyeMOro SKCIEpUMEHTa.
26. TpeboBaHusi K HCXOJHOW BBIOOpKE IpHU
[JIAHUPOBAHUU IKCIIEPUMEHTA.

27. llonneiid  ¢GaKkTOPHBIM  MaTEeMaTHYCCKU
IJIAHUPYEMBbIN IKCIIEPUMEHT.

28. JlpoOHbIli  (akTOpHBIH MaTeMaTHYECKH
IJIAHUPYEMBbIN IKCIIEPUMEHT.

29. Henapamerpuueckasi CTaTUCTHKA.

30. Ilouck sKCTpeMalIbHBIX 3HAYEHUH (HYHKIHU
OTKJIHKA.

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
U3MEHEHHUIO pexxumMa
TEPMUYECKOU u
XUMHUKO-TEPMHYECKON
00paboTKM C  TENBIo
Oonee 3P PeKTUBHOMN
peanuzanuu
BO3MOKHOCTEN
MaTtepuaina

Ilepeyens TeopeTHYeCKHX BOMPOCOB K
3a4ery:
1. 3amava aucuumiauHbl «MoJenupoBaHue u

ONTUMM3AIMA  CBONHCTB  MaTepuajioB U
TEXHOJOTMYECKUX MPOLIECCOBY.
2. CrpykTypa Kypca — THPOTHO3HPOBAHHME H

OIITUMH3aAN U q)YHKHI/II/I OTKJIMKA.
3. OTcenBaHKE OITUOOYHBIX M B3aMMOBJIHAIOIINX

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

5. Hepazpymaromuii KOHTpOJIb Ka4eCTBa.

6. IlonsaTne o reHepaabHOW COBOKYIHOCTH M
BBIOOPKU CITy4aifHOM BETMYMHBI.

7. KpaTtkue cBejeHUs U3 TEOPUHU BEPOATHOCTH U
MaTeMaTHYeCKON CTATUCTKH.

8. IlpoBepka CTaTUCTUYECKUX TUIIOTE3.

9. [IpeaBaputenpHas obpaboTka
CTaTUCTUYECKUX JaHHBIX.

10. lucnepCrOHHBIN aHAIH3.

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

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

13. PerpeccuoHHbI aHanu3. Pacuer nmapHbIX u
MHO>KECTBEHHBIX PETPECCUOHHBIX YPaBHEHHIH.
14. Tloxa3arenu TOYHOCTM M aAECKBAaTHOCTU
PEerpecCuOHHBIX ypaBHEHUU (xputepuu
Crproz1€HTa, ®duiepa, KO3 PUIUEHT
AJACTUYHOCTH W BKJIAJ (PAKTOpoB B (DYHKIIHIO
OTKJINKA, OCTAaTOYHOE CPEIHEKBAJAPATHUYECKOE




OTKJIOHEHHE — CTaHJapTHOE OTKJIOHEHHE —
PErPECCUOHHOTO YPaBHEHMUS).

15. Metoapl nmovcka 3KCTpEMaJIbHBIX 3HAYCHUH
(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  IJIAHUPOBAHHOTO
JKCIIEPUMEHTA.

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

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 METO0/1a HAWMEHBIIHNX
KBaJIpaToB.

0) Ilopsanox mnpoBegeHMs TPOMEKYTOYHOM AaTTECTALMH, IOKA3aTeJM M KPHTEPHH
OlLICHUBAHMSA:

IIpome:xkyTouyHast arrecTauus Mo AUCHUILIMHe «MoaenupoBaHue M ONTHMHU3ALMA
CBOICTB MATEPHAJIOB M TEXHOJOIrHYEeCKHX IPOLECCOB» IPOBOJUTCS B BUJAE 3a4era. 3adyer
IPOCTABIISIETCS TOCTE OLEHKU 3HAHMM OOy4aroluxcs MO pe3yibTaTaM 3allMThl BBITOJHEHHBIX
7a00paTOpPHBIX PAOOT M KOHTPOJIBHBIX paboT, BKIIOYAIOIIMX TEOPETUYECKHE BOMPOCH MU
MPAKTUYECKHE 3a/IaHUs, BBIABIISAIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUM

IToxa3aTenu U KPpUTEPUH OLIEHUBAHUS 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 MOYKET M0Ka3aTh 3HAHUSI Ha YPOBHE BOCIIPOU3BEICHUS
U 00bsCHEHU HHPOPMALINH, HE MOXKET IMOKa3aTh MHTEIICKTYaIbHbIE HABBIKU PELICHHUS POCTHIX
3ajad.




