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JIner akryanausauun padoueii nporpamMmmel

Pabouas nporpamma nepecmorpena, odcyxkaena n onodpena ana peannsauuu 8 2020 - 2021
yueOHOM roay Ha 3acenanunn kadeaps JIMTEHBIX MPOLECCOB 1 MAaTEPHANOBECHHA

[potokon ot 01 centadpsa 2020r. Ne 1
3aB. kadenpoii Z N H.A. ®deokTHCTOB

Paboyas nporpamma nepecmoTpena, odcykaeHa n onodpena ans peannsauiu B 2021 - 2022
yueOHOM roay Ha 3acenaumnu kadeaps JlureiiHbiX NPOLECCOB H MaTEPHANOBEASHHS

[Mporokonor 20 r. N
3ae. kadeapoii H.A. ®eokTrcTOR

PabBouas nporpamma nepecmorpena, odcyxknena n onodpena s peannsauun 8 2022 - 2023
yueOHOM roay Ha 3acenanin kadenpb JIMTEHHBIX NPOLIECCOB 1 MaTepPHAIOBEICHHA

[lporokonor 20 r. N
3as. kadenpoii H.A. ®eokTHCTOB

Pabouas nporpamma nepecMoTpeHa, odcykaeHa n onobdpera ans peanusaunu B 2023 - 2024
yueOHOM roay Ha 3acenanun kadeaps  JIuTelHbIX NPOLECCOB 1 MaTEpPHATOBEAEHHS

IIporokonor 20 r N
3as. xadenpoii H.A. ®eoktucros




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Ienpto ocBoenust moxynst aucuuiuimabl b1.5.21 6a3oBoii yactu OGnoka 1 AMCHUTUINH
yuebHoro 1uiana «MojenupoBaHie U ONTHUMM3AIMS CBOMCTB MaTepUaoB M TEXHOJIOTHUECKUX
IPOIIECCOBY SIBISIETCS MOArOTOBKa OakanaBpoB 1o HampasieHuto 22.03.01 «MatepuanoBeneHue
U TEXHOJOTMU MAaTepHuajoB» M NpOoUII0 MOATOTOBKM «MarepHaloBeeHHEe M TEXHOJIOTHH
MaTepHajoB (B MAalIMHOCTPOCHUH)» K MPO(ECCHOHAIBHOW AEATEIBHOCTH B COOTBETCTBUHU C
TpeboBanusimu degepanbHoro ['ocyaapcTBeHHOro 00pa3zoBaTeNbHOTO CTaHAAPTA.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Juctunnuaa MoaenrpoBaHue U ONTUMU3AIUS CBOMCTB MAaTEPUAJIOB U TEXHOJIOTUYECKUX
MIPOLIECCOB BXOIUT B 0a30BYIO YaCTh y4eOHOTO TIaHa 00pa30BaTeIbHON MPOTrPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

Matemaruueckas CTaTUCTUKA B METALITyprHH

Nudopmarrka u nHHOpMAIMOHHBIC TEXHOJIOTUI

AHanu3 yucioBoi uHpopmaIun

MarepuanoBeneHue

Teopus Tepmuueckoit 00padboTKu

[InanupoBaHue SKCIIEPUMEHTA

O6paboTKa IKCIIEPUMEHTATBHBIX JAaHHBIX

MexaHn4eckre CBOMCTBAa MaTEpUaAIOB

du3nyeckue CBOICTBA MaTEpUaIOB

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[IpousBoicTBEHHAS — IPEIUILIOMHAS [TPAKTHUKA

[ToaroroBka k cade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

[ToaroroBka K 3aIMTe 1 3alIUTa BBITYCKHOM KBAIM()UKAIIMOHHONW pabOThI

OCHOBBI TPOEKTUPOBAHUS TEXHOJIOTHYECKUX MTPOIIECCOB

Hayuno-uccnenoBatenbckas padboTa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynpraTe ocBO€HHS AMCHUIUIMHBI (Moayns) «MonaenupoBaHUE U ONTHMHU3ALMS
CBOWCTB MaTepHajoB W TEXHOJOIMUECKUX MPOIECCOB» OOyJaroIuics IOJKeH o0ianaTh
CJIEYIOIIMMHU KOMIIETEHIUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUEHUS
JJIEMEHT
KOMIIETCHIINHU

OIIK-2  crmocoOGHOCTHIO UCIIONB30BaTh B MPO(ECCHOHAIBHOM 1€ATEIbHOCTH 3HAHUS O
MOJX0/1aX U METO/ax MOJyYeHHsI pe3yIbTaTOB B TEOPETUUYECKUX U IKCIIEPUMEHTAIBHBIX
HCCIEIOBAHUIX

3HaTB - OCHOBHBIC onpeaeneHHﬂ U IIOHATHUA HpOHeCCOB MO}IGJ’II/IpOBaHI/Iﬂ 158
OIITUMU3ALINH;

- KJaccuUKAIUIO CITOCOO0B ONTUMHU3AINH, TEOPETHIECKHUE OCHOBBI
MOJIETTUPOBAHUS TEXHOJIOTUYECKUX MPOIIECCOB U METOAOB HUCCIIEIOBAHUS
ITOKa3aTesel KauecTBa NPOAyKIUH;

- OCHOBHBIE PAaCYETHBIE METObI ONMUCAHUS TEXHOJIOTUU MTPOIIECCOB.




YMers - 3¢ eKTUBHO MPUMEHATH METOIbl MOJICTUPOBAHHS U ONITUMH3ALIUN
peaJIbHBIX TEXHOJIOTMYECKHUX IPOLIECCOB;
- CTIOJIB30BATh METOABI (PU3MUECKOTO U TEOMETPUYECKOTO TTOO0HS.
Buaners - IPAaKTU4YECKUMHU HAaBBIKAMU 110 IPUMEHEHUIO METOI0OB MOJACIUPOBAHUS U

OIITUMM3ALNU,
- MCTOAaMH (bmnqea(oro U IrCOMECTPHUICCKOI0O HOIIOGI/ISI;
- HpO(bCCCI/IOHaJ'IBHBIM SA3BIKOM HpC,Z[MGTHOfI o0nacTH 3HAHUS.

ITK-3 roTOBHOCTHIO UCNOIB30BaTh METObI MOJIEIMPOBAHUS IIPU IPOIHO3UPOBAHUU U
ONTHUMH3ALMH TEXHOJIOTMYECKUX IPOLIECCOB U CBOMCTB MaTEPHUAJIOB, CTAHAAPTU3ALNN U
cepTU(HUKAIMHA MAaTEPHATIOB U TIPOIIECCOB

3HaTh

- OCHOBHBIC MaTEMAaTUYCCKUC MCTOAbl MOACIIMPOBAHUSA
CTPYKTYpOOOpa30BaHHS U CBOWCTB METAILJIOB;

- METO/bI ITOJyYEHHUs IPOTHOZUPYIOLIUX PErPECCUOHHBIX 3aBUCUMOCTEN
CTPYKTYPBI U CBOWCTB OT XUMHUYECKOTO COCTaBa CTAJIH U TEXHOJIOTHH
TEPMUYECKOH 00pabOTKH;

- pacyeTHBIC AITOPUTMBI JUTsI ONITUMHU3AIMH XMMHYECKOTO COCTaBa MeTallia
Y TEXHOJIOTHH Te€PMOOOPabOTKH.

YmeTh

- IPUMEHSTH Ha TIPAKTUKE METOJIbI MOJICIIUPOBAHUS
CTPYKTYpOOOpa30BaHUS U CBOMCTB METAJLIOB;

- PacCUYMTHIBATh MPOTHO3ZUPYIOIIUE PETPECCUOHHBIC 3aBUCUMOCTH
CTPYKTYPBI B CBOMCTB OT XHMHUYECKOTO COCTaBa CTAIU M TEXHOJIOTUU
TepPMUYECKON 00pabOTKH;

- HCIIOJIB30BATh PACUYETHBIC AJITOPUTMBI JISI ONTUMHU3AIUU XUMUYECKOTO
COCTaBa METAJlIa U TEXHOJIOTHU TEPMOOOPaOOTKH.

Brnanets

- HaBBIKaMU 10 MOJICTTUPOBAHUIO CTPYKTYPOOOpPa30BaHMS U CBOMCTB
METaJUIOB,;

- HaBbIKaMU 110 pacueTy MPOTrHO3UPYIOLINX PETPECCUOHHBIX YpaBHEHUM
CTPYKTYPbI U CBOWCTB OT XUMHUYECKOT'O COCTaBa CTAIM U TEXHOJIOTHU
TEPMHUUYECKOH ee 00paboTKH;

- BJIAZIETh IPUEMAMU pacyeTa ONTHUMU3ALMH XMMHUYECKOTI0 COCTaBa
MeTaljla U TEXHOJIOTUU TEPMOOOPaOOTKH JIIsl pa3IuYHbIX (PyHKUINN
OTKJIMKA.

[1K-7 criocoOHOCTHIO BBIOUPATH U MPUMEHSATH COOTBETCTBYIOIINE METO/IbI MOIETUPOBAHUS
(bU3nUEeCKNUX, XMMUYECKHX M TEXHOJIOTHYECKUX MTPOLIECCOB

3HaTh

- OCHOBBI MaT€MaTUYECKOTO U (PU3NYECKOT0 MOIETUPOBAHUS
TE€XHOJIOTUYECKHUX ITPOLIECCOB;

- (usmyeckre 0coOOEHHOCTH NOBEIEHUSI MaTepUaIoB IPU U3MEHEHUN
BHEIIIHUX YCIIOBUHA;

- OCHOBBI TEOPHH OO0 U MacIITaOHBIN QakTop Mpy NPOBEACHUU
HKCHEPUMEHTOB.

YMmern

- IPUMEHSATH Ha PAKTUKE METO/IbI TPOrHO3UPOBAHUS TEXHOJIOTHYECKUX
MIPOLIECCOB TEPMHUUECKON 00pabOTKH; pa3pabdaThiBaTh (HU3HUECKU
a/IeKBaTHBIE IPOTHO3UPYIOIIUE MOJIEIH — 3aBUCHUMOCTH;

- CTaBUTh ONTHUMHU3ALMOHHYIO 3a/1a4y U YMEThH €€ PEIINTD.

Bnaners

- HaBBIKAMU 110 pa3pabOTKe MPOTHOZUPYIONTUX PETPECCHOHHBIX
3aBHCHUMOCTEM;

- HaBBIKaMU 110 (PU3HUECKOMY MOJICITUPOBAHUIO TEXHOJIOTHIECKUX
IIPOLIECCOB;

- HaBBIKaMU 10 MTOJTYYECHHUIO ONTUMHU3AIMOHHBIX PEIICHHI.




Kon unaukatopa

WNHnukaTop TOCTHKEHUS KOMIIETEHITUN




4. CTpyKTypa, 00b€éM U colepkaHNe TUCHHUIINHBI (MOLYJIS)
OO0mmast TpyT0eMKOCTh AUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacoB, B ToM

HHUCJIC:

— KOHTaKTHas pabora — 45,55 aka. yacos:
— ayauTtopHas — 45 akaj. 4acos;

— paeayautopHas — 0,55 akan. yacos

— camocTosiTeabHas paboTa — 62,45 akaJl. 4acoB;

dopma arTecTaluuy - 3a4eT

Paznen/ rema

AynutopHas
KOHTaKTHas paboTa
(B akaj. yacax)

JACITUTLIAHBI

Cemectp

11a0.
3aH.

Jlek.
3aH.

MIPaKT.

CamocrosrenbHas
paboTa cTyaeHTa

Bun
CaMOCTOSITEIIbHON
padoThI

Dopma TEKYIIEro
KOHTPOJIS
yCIIEBAEMOCTH U
MIPOMEKYTOTHOM
aTTecTalluu

Kon
KOMIIETEHIIUU

1. OCHOBBI nporuecca
MOIETUPOBAHHUS. TonsTus
cUCTeMBl U 3yieMeHTa. HayuHoe
uccienoBanue. [IOHATHS MOJEH
Y MOJEIHPOBAHUSL.

1.1 Hasnauenne 31
(hyHKUINHU MoJieen.
Crpykrypa mporiecca
MojenupoBanus. [Ipouecc
MTO3HAHUS 00BEKTa c
ITOMOIIIBIO MOJICIIH.
IIpomecc MMOCTPOCHHUS
MOJIENI C UCIIOJb30BaHHEM
HKCIIEPUMEHTA.
JloctronncTaa
MaTEeMaTHYECKUX MOJISIICH.
IIpumenenue
MaTEeMaTHYECKUX MO
B CHCTEMaxX YIPaBICHUS
TEXHOJOTMYECKUMU 8
mporeccamu.  CI0XHOCTB
CHCTEM Hu MOJICTICH.
TIpobnemMHBIE  CHTYyaluH.
DTanbl  MO3HABaTEJIbHOTO
mporecca B
MoxenupoBanuu. [lonxon
pEIIeHNIO 3a7a9 OT 3a/Iaum.
Ilogxon k pemenuto 3agad
oT o0beKTa.
Knaccugukanms o0bexToB
MOJICTTPOBaHWSL. Cxema
MPOBEICHUS ~ MOJEJIBHOTO
HCCIIeIOBaHUS. [yt
nacaian3anuuun peanLHbe

15 6/31

11

IIpopaboTka
TEOPETHYECKOTO
(JIEKIIMOHHOTO)
Mmarepuana.
Nsyuenune
JIOTIOJTHUTENILHOTO
Marepuana.

ITposepka
MPAKTHIECKUX
3aJaHu.
3aciymmBaHue
JIOKJIAJI0B I10 TEME.

OIIK-2, TIK-3,
K-7

Wroro no pazneny

6/31

15

11

2. OKCIepUMEHTAJIbHO-
CTaTUCTHYECKHE METObI
MaTEeMaTHYECKOTro OMUCaHUs
OcHOBHbIE XapaKTepUCTUKU
CIy4aiHbIX BETUYHH.




2.1 ]JlBe ¢opMmbl 3akoHa
pacrnpeneneHust ciydaiiHOU
BEJINYUHBL: GbyHKIHA
pacnpeneneHusi, IOTHOCTh
pacupenenenus. [lonsarus
MaTeMaTHIECKOTO
OKHJAaHUs, JHCIepCuH,
K02 puIeHTa
b IIpopaboTka
KOppeJIsILHY, JIMHUH
TEOPETHYECKOTO
perpeccun.  OcobeHHOCTH ( p
JIEKIMOHHOTO
JMCIEPCUOHHOTO, 1 )
Marepuana.
KOPPEIJSIIMOHHOTO u
Uzyuenne
PErPECCHOHHOTO aHAIN30B.
N JIOTIOJTHUTEIIEHOTO
Perpeccuonnblit aHaJm3
Marepuana.
npu aCCUBHOM " popaborka 3aciymuBanue
AKTHBHOM (akTopHOM pop JIOKJIAJIOB IO TEME.
METOAUYECKHX OIIK-2, TIK-3,
OKCIIEPHMEHTE. Upesa| 8 | 1,5 6/31 | 10 - Iposepka
YKa3aHui K TIK-7
PErpecCUOHHOr0 aHajIu3a U MPaKTHIECKUX
MPAKTHIECKIM
MeTo/1a HaMMEHBIINX pabor.
3aHITHSM,
kBagpatoB. [IBa  myTH
COCTaBJICHUE
HOJTyYEHUsI HCXOJIHBIX
KOHCIIEKTa,
JaHHBIX UL ONpeNeNeHHUs
MOATOTOBKA
K03 GUIIIEHTOB &
OTBETOB I10
ypaBHEHHS perpeccum.
o N KOHTPOJbHBIM
AKTHBHBIT (axTopHbIi
BOIIPOCAM.
JKCIIEPUMEHT. Marpuna p
TUTAHUPOBAHUSI
skcriepuMenTa. [lomHbrit n
JpOOHBIH (akTOpHBIHA
JKCIIepUMeHT.  Meroanka
pacueta K03 (UIHEHTOB
ypaBHEHHS perpeccum.
TIpumep AKTHBHOTO
Hroro no pazaeny 15 6/31 | 10
3. 3agaudm  CTaTUCTHYECKOH
ONITHMH3ALIUH. OcHOBHEBIE
TIOHSITUS u onpeeneHus

CTaTUCTUYECKOM OIITUMH3AllUN.

OnHoMepHbIe

3aJjauyu

CTaTUYECKOU ONTUMHU3AIIUH.




3.1 Teopema
Beliepmrpacca. Pemienue
OJTHOMEPHOI 3a1a4n
METOJIOM MIPOU3BOAHOM.
Pemenue 3a1a4
OJTHOMEPHOH ONTHUMHU3AINH
METOAaMHU nepedopa
3HAYEHUN LIeJIeBOU
(dhyHKINY, 30JI0TOTO
CeueHws, JUXOTOMHH,
KBaJIPaTHYHOM IIpopabotxa
HHTEPIOJLIHHL. TEOPETHYECKOTO
MmuoromepHsie 3a1a4n (nexuonHoro)
CTaTHYECKOMN Marepuaina.
ONTHMH3AIIHHA. Teopema Hsysenue
CYIECTBOBAHMS " JIOTIOJTHUTEIILHOTO
0COOCHHOCTH peIICHHS. Marepuana. 3acnymuBanue
Perenne 3a1a4 [popaGota JIOKJIAJIOB TI0 TEME.
MHOTOMepHOIt 8 | 15 621 10 METOZMIECKHX Tposepka OIIK-2, TIK-3,
ONTUMH3ALUU  METOJaMHU ykasatui K IPAKTHIECKHX TIK-7
MIOJTHOTO nepebopa TpaKTHYCCKIM pabor.
3HA4YEHUI LIeJIeBOH SaHATHAM,
byHKIHH, Ho- COCTaBJICHHE
KOOPIMHATHOTO CITyCKa, KOHCIICKTa,
IpaJIneHTHOTO CILyCKa, TIoATOTOBkA
HANCKOpEHIIero  CITycKa, OTBCTOB 10
METOAOM  KOH(HUTYypaIuii. KOHTPOJILHBIM
Pemenne 3a7a4 Borpocam
MHOT'OMEPHOMI
ONITHMU3ALUH CIyJaiHBIMH
METOLaMU: JIOKAJIbHBIN
CITy9IaiHbII TIOUCK c
BO3BPATOM, JIOKaJIbHBIN
CITy9IaiHbII TIONCK c
MEePEeCcYeTOM,  JIOKAJIbHBIN
CIy4alfHbI{  TIONCK  TIO
HaWTy4Ien npobe,
HWroro no pazaeny 15 6/21 10
4. VccnenoBaHue — onepauui
«VneHTHOUKAIIDY. 3agaun
UICHTUQUKAIIMK B  y3KOM H
MIUPOKOM CMBICIIE.
IIpopaboTka
TEOPETUYECKOTO
4.1 CrpykrypHas cxema (IEKUHOHHOTO)
UICHTU(QHUKAIIN c MMaTepuana.
MOJICTPAaUBAEMOM MOJIEINBIO. yaenne
Tonstne «MOZIeNb JIOTIOIHHTEIBHOTO
omepauun». Tpu  THIA lhidgzgl; IgiJTIi'a 3acnymuBaHue
HeoINpeaeIeHHOCTeH  TpH JOKJIAJIOB IO TEME.
I/ICCJ’IS}JOB&HI/II/I onepaunpﬁ. 8115 621 | 10 METOAIHCCIIX ITposepka OMK-2, ITK-3,
IIpunumn ITapero. yKasatui K MPAKTUYECKHUX TK-7
ITonsTue «IUHEHHOE TpaKTHACCKIM 3aJIaHnH.
MIPOTPaAMMHUPOBAHHUEY. SAHATHAM,
ITocTanoBka 3a/1a4n COCTABJICHHC
IMHEHHOro KOHCIICKTA,
[IPOrpaMMHUPOBAHUSL. floAroToBka
OTBETOB I10
KOHTPOJIbHBIM
BOIIPOCAM.
Hroro no pazaeny 15 6211 | 10

5. Ucnonn3oBanue mMozenei s

UCCIIEA0BaHYS,
o0OyueHusl.
JULSL HCCIICIOBAHUS

yIpaBleHUsS U
Cucrema mojenei

u




IIpopaboTka

TEOPETUYECKOTO
51 XapaKTepUCTHKH
N (JIeKIMOHHOTO)
Mozenei TSt
MaTepHaia.
UCCIIEIOBaHUSl  MIPOLIECCOB,
Nzyuenne
UL pacuera u
JIOTIOJTHUTEIBHOTO
ONTUMH3ALUU TEXHOJIOTHH,
TUTSt MIPOTHO3UPOBAHHS MATCpHaIa.
OHTI/IMaJ'ILHIIZIX T al;KTO ui ITpopatorka ITposepka
P P METOIUYECKHX POBCp OIIK-2, TIK-3,
npoiiecca BO BPEMEHH, JUIS 15 6/21 10 o MPAKTUIECKUX
yKa3aHHUH K TK-7
CTaOMIIM3UPYIOIIETO WX pabor.
MPaKTUIECKUM
CJIEISIIIETO
3aHATHSM,
peryaupoBaHusl. Poup
o COCTaBJICHHE
Mofenedl  NpuU  CHHTE3e
KOHCIIEKTa,
ITOPUTMOB  YIIPaBJICHHUS.
IIOJITOTOBKA
MopenupoBanmue u
OTBETOB 110
oOy4eHue.
KOHTPOJIbHBIM
BOIIPOCaM.
HUroro no pasaeny 15 6/21 10
6. Onrumuzanus yIpaBlIeHHUS
TEXHOJIOTHEeH TePMHUIECKON
00pabOTKU METAJIOB U CILJIABOB.
6.1 OOmass nocraHOBKa
3aja4n ONITHMU3ALIUH
yIpaBJieHHUS TEIUIOBBIM
pexuMoM B paboueMm
MPOCTPAHCTBE
MIPOMBIIILICHHBIX neyei.
CtpyKTYypHO-
(yHKIMOHAIBHAS ~ CXeMa
CHCTEMBI ONITHMU3ALIUH
yIpaBJlieHHUS TEIUIOBBIM
pexxumMoM B pabouem
MIPOCTPAHCTBE
MPOMBILITIECHHON TECYH. IIpopaborka
MaremaTnueckass  MOZEb TCOPETHHCCKOro
(YHKIIMOHUPOBAHHS (nexuoHHOrO)
CHUCTEMBl aBTOMAaTHYECKOMN MMaTepI/lana.
ONTHMU3ALUH  YIIPABICHUS 3yHeHHe
TCIIJIOBBIM PEKUMOM AOTOIHATEILHOTO
MPOMBIIIIEHHBIX TIeYyeH. lh_IaaTepgana.
TK
CrpykTypHas cxema popabotka [Iposepka
METOAUYECKUX OIIK-2, TIK-3,
MOJEIH CHUCTEMBI 15 6/21 |11,45 o MPAKTHIECKUX
yKa3aHUH K K-7
ONTUMU3ALUN  YIIPABIICHUSA pabor.
TEIJIOBBIM ~ PEXUMOM B TpaKTIHCCKIM
HATHUAM
pabouem MIPOCTPAHCTBE 3a >
NPOMBIIDIEHHOW T€YH C COCTABJICHHC
iGN MHUHUMH3AUNA KOHCIICKTa,
YIETBHOTO pacxona TIoATOTORkKA
ToruiMBa. MartemaTnueckas OTBETOB 110
MOJEeNb CTaTHYECKOM KOHTPOJILHBIM
XapaKTCPUCTUKHU TCIIOBOI'O BOTPOCAM.
pexnmMa B pabouem
MPOCTPAHCTBE
MPOMBIILIEHHOH TIeYHu.
Pacuer ko3¢ duHeHTOB
YPaBHECHHUSI PErpeccuu ¢
pUMEHEHUEM Merona
HaMMCHBIIHNX KBaJgpaToB.
Brok-cxema  mporpamMmsl
pacuera  k03(unreHTOB
anMpOKCUMHUPYIOLIETO
MIOJIMHOMA CTaTHYECKOM
Uroro no pazneny 15 6/21 11,45




Hroro 3a cemectp

36/141

62,45

3a4éT

Hroro no JUCHUIIINHE

36/141

62,45

3a4€T

OIIK-2,IIK-
3,ITK-7




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mponecce npenopaBaHus IUCHMIUIMHBI «MoaenrupoBaHue W ONTUMHU3ALUS CBOWCTB
MaTepUAIOB M TEXHOJIOTMYECKUX IPOIECCOB» MPUMEHSIOTCS TPATUIIMOHHAS U MOIYJbHO-
KOMIICTEHTHOCTHAs TEXHOJIOTHH.

Jlexuuu POXOJAT KaK B TPATUIIMOHHOW (hopMe, TaK B B (pOpMe JICKITUI-KOHCYJIbTAIIUH,
IJ€ TEOPETUUECKUI MaTepHall 3apaHee BbIAAETCA CTYAEHTaM Il CAMOCTOSTEIIBHOTO U3YYEHUs,
JUISL TIOATOTOBKH BOMIPOCOB JIEKTOPY, TaKUM 00pa3oM, JICKIUS MPOXOJIUT IO THUITY BOIPOCHI-
OTBETHI-TUCKYCCUsl. JICKIIMU YUTAIOTCS C UCIOJIH30BAHUEM MYJIBTUMEIUIHOTO 000pyIOBaHUS,
MPE3EHTAMOHHBIX MAaTEPUAJIOB.

JleKnMOHHBIA MaTepHuan 3aKpEIUIsieTCsl B XOAE IMPAKTUYECKUX 3aHSITUH, HA KOTOPBIX
BBINIOJIHAIOTCS TPYNIIOBBIE WM WHAWBUIyaJIbHbIE 3aJaHusd MO mnpokjeHHor Teme. [lpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHI HCIOJB3YETCSI METOJl KOHTEKCTHOTO OOy4YeHUSs, KOTOPBIH
MO3BOJISIET YCBOUTH MaTepuall MyTEM BBISBJICHUS CBSI3€M MEXIY KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipy BBINOJIHEHUM MPAKTUYECKUX 3aHIATHM HCIOJb3YETCS TEXHOJOTUS KOJUIEKTUBHOTO
B3aUMOJICUCTBUS. 3aHATUS MPOBOIATCSA B BUIE OOCYXKICHUS MOJYYEHHOTO 3aJaHusl, IPU STOM
CTYIEHTBHl pabOTalOT COBMECTHO C TOCJIEAYIOUIUM TPYIIOBBIM aHAIH30M TOTYyYEHHBIX
pe3yibTaToB. Hampumep, CTpyKTypy CIUIaBOB ONPENENAECT KAXKIbIA CTYJICHT NPU H3YyYECHHH
SKCIIEPUMEHTANBHBIX O00pa3loB, a aHaJIW3 [OJIYYEHHBIX pe3ylbTaTOB MO €IWHUYHBIM
MOKA3aTeJIsIM, BBINIOJHEHHBIX OTACJIBHBIMU CTYJICHTAMU, IPOBOJIUTCS TPYIIIOBBIM METOAO0M.

B yuebGHOM mporiecce UCIONb3yI0TCS aKTUBHBIE U UHTEPAKTUBHBIE ()OPMBI IPOBEICHHUS
3aHATUN (KOMITBIOTEPHBIE CHUMYIISINH, pa300p KOHKPETHBIX CHUTYyalluil) B COYETAHUU C
BHEAYJIUTOPHON paboToil ¢ 1enbl0 POPMUPOBAHUS U Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0yyJaroumxcs.

CaMocTtosiTenbHass paboTa CTYIEHTOB CTHUMYJIHPYET CTYACHTOB K WHAMBHIYabHOM
MpopabOTKe TEM B MPOIIECCe HAMMUCAHUS PePepaToB, BHINOIHEHUS UHIMBUIYAIbHBIX 3aIaHUM, B
MIPOIIECCE MOATOTOBKH K KOHTPOJIBHBIM Pab0TaM M UTOTOBOM aTTECTallUH.

6 YueOHO-MeTOIMUECKOE 00ecedeHHe CAMOCTOSATEeIbHOH PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe CPeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneueHrue TUCIUITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Menbanyenko, A.C. MaremaTuueckasi CTaTUCTHKA M aHaIM3 JIaHHBIX : Yy4eOHOe
nocodue / A.C. Menpanuenko. — Mocksa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-906953-
62-9. — Tekcr : snexTpoHHbIH / JlaHp : >1MeKTpoHHO-OmMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/108035 (mata obpamenus: 01.09.2020). — Pexkum goctyma: uis
aBTOPH3. M1OJIb30BATENEH.

2. Cenbko, O.B. IludpoBbie METOABI TUATHOCTHKH W TPOTHO3HPOBAHMSI IPOIIECCOB :
yuebHoe mocobue / O.B. Cenbko. — MockBa : MUCHUC, 2016. — 85 c. — ISBN 978-5-
906846-21-1. — Tekcr : anekTpoHHBIH // JlaHb : 2neKTpoHHO-0MOIHOTeYHas cuctema. — URL:
https://e.lanbook.com/book/93680 (mara obpamenus: 01.09.2020). — Pexum mocryma: s
aBTOPH3. NOJI30BATEIICH.



https://e.lanbook.com/book/108035
https://e.lanbook.com/book/93680

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Mensuuyenko, A.C. AHanu3 JaHHBIX B MaTepUalOBEIEHUU : yuyeOHoe mocodue /
A.C. Menpunuenko. — Mocksa : MUCHUC, [6. 1.]. — Yactp 2 : PerpeccuoHHBIN aHAIU3 —
2014. — 87 c. — ISBN 978-5-87623-775-0. — Tekct : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/69760 (mara oOparmeHus:
01.09.2020). — Pexxum poctyma: /i aBTOPH3. MOJIb30BaTEIICH.

2. Kaitnora, B.H. Crarucruueckue MeTOoAbl B YIPABICHUH KavyeCTBOM : Y4eOHOE
nocooue / B.H. KaitnoBa, E.B. 3umuna ; mox obmeii penakuueid B.H. KaitHoBoii. — CaHKT-
[erepOypr : Jlaub, 2019. — 152 ¢. — ISBN 978-5-8114-3664-4. — TekcT : 3AeKTpOHHBIH //
Jlansb : anekTpoHHO-OMOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/121465 (nata
o6pamienus: 01.09.2020). — PexxuM gocTyma: 11 aBTOPH3. MOJIb30BaTEICH.

3. Jleonos, O.A. CraTucTHYeCKHE METO/bI B YIPaBJICHUU KadecTBOM : yueOHHK / O.A.
Jleonos, H.K. llIkapy6a, I".H. TemacoBa. — 2-e u3., ucnp. — Cankrt-IletepOypr : Jlans, 2019.
— 144 c¢. — ISBN 978-5-8114-3666-8. — Tekct : 3nekTpoHHbIN / JlaHB : 3IIEKTPOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/122150 (mata oOpameHus:
01.09.2020). — Pexwum goctymna: Ui aBTOPU3. OJIb30BATEIICH.

4 Ocunog, 10.B. KomnbroTepHoe MOJIEIMPOBaHIE HAHOTEXHOJIOTHIA, HAHOMATEPUAIIOB U
HaHOCTPYKTYp. Huddysus : yuebnoe mocodbue / FO.B. Ocunos, M.b. CnaBun. — Mocksa :
MUCHUC, 2011. — 73 c¢. — ISBN 978-5-87623-420-9. — Tekcr : anekrponHsiii // Jlanp :
JJIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/47465 (nara
obparenus: 01.09.2020). — Pexxwum gocTyma: Ui aBTOPU3. MOJIb30BATEIICH.

B) MeToaunyeckue ykasaHus:

1. Cratuctuyeckue MeToIbl 00pabOTKU M aHAIM3a YUCIOBOW MH(POPMAIUU, KOHTPOJIS U
ynpasieHus: kauectBom npokara/M.M. Pymsuues, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
YepkacoB, A.B. Jlorunos. — Yuebnoe nocobue. — Marautoropck: M3n-Bo Marautoropck. roc.
TexH. yH-Ta M. [.11. HocoBa, 2014, 257 c.

2. MomnoukoBa O.C. BapuaHTbl 3ajaHuii MO aHaNU3y YUCIOBOM HHGOpMANUU s
OaxanaBpoB. — MeToauueckue ykazanus. - Marautoropck: 131-8o MarHuToropck. roc. TexH. yH-
tauM. I'.1. HocoBa, 2017. 15 c.

r) [IporpammHoe o6ecneuenne u UHTepHET-pecypehl:

IIporpammHoe oGecnieueHue

HanmenoBanue o
10 Ne norosopa Cpoxk neiicTBuUS TUIICH3UU
MS Windows 7
Professional(ms  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |[I-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 0t 17.09.2007 0eccpouHo
Professional
¢BOOOIHO
FAR Manager pacnipocrpassiemoe IO OeccpovHO
] ¢BOOOIHO
Z1p pacmpoctpansiemoe [10 GeccpoaHo



https://e.lanbook.com/book/69760
https://e.lanbook.com/book/121465
https://e.lanbook.com/book/122150
https://e.lanbook.com/book/47465

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca

CchUIKa

OnexktpoHHass 0a3za TNEPHOAMYECKUX H3AAHUI
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HannonansHas nH(pOpMaIMOHHO-
aHaAJIMTHUECKas cucreMa — POCCHUCKHUM HWHOACKC
Hayuuoro rutuposanus (PUHII)

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

[Touckoras cucrema Akagemus Google (Google
Scholar)

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

Nudopmanmonnas cucrema - EauHOoe OKHO
JIOCTyNa K HH(OOPMALIMOHHBIM pecypcaM

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

QenepanbHOe  TOCYAAPCTBEHHOE OIOJKETHOE
YUpEXKICHUE «DenepasibHbII UHCTUTYT
MIPOMBIIICHHOM COOCTBEHHOCTHY

URL: http://www1.fips.ru/

Poccuiickas T'ocymapcTtBeHHass  OuOnmoTeka.
Karanoru

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

DnekTpoHHbIe pecypchl oubanoreku MI'TY um.
I''1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

VYHuBepcurerckass HMH(OPMalMOHHAsL CUCTEMaA
POCCHA

https://uisrussia.msu.ru

MesxyHapoaHas HAayKOMETpHUECKas
pedepaTHBHAs W MOJIHOTEKCTOBas 0a3a JaHHBIX
HayyHbIx u3ganu «Web of science»

http://webofscience.com

MexyHapoaHas pedepatuBHas u
MOJIHOTEKCTOBasl ~ CrpaBo4yHas 0a3a JaHHBIX
HAYYHBIX U3IaHUN «SCOPUS»

http://scopus.com

MexayHapoaHas 6a3za MOJTHOTEKCTOBBIX
*ypHasoB Springer Journals

http://link.springer.com/

MC)KI[}/'Hapo,I[HaH KOJIJICKII U HAayYYHBIX
MPOTOKOJIOB MO PAa3JIMYHBIM OTPACISAM 3HAHHUM
Springer Protocols

http://www.springerprotocols.com/

MexayHaposHas 0a3a Hay4yHbIX MaTepHajoB B
o0nacT (QU3NYECKUX HayK W WHXUHUPUHTA
SpringerMaterials

http://materials.springer.com/

MexayHapoiHas 6a3a CpaBOYHBIX U3JaHUH IO
BCEM oTpacysim 3Hanui SpringerReference

http://www.springer.com/references

ApxuB Hay4dHbIX >XypHaIoB «HannoHambHBIN
AIIEKTPOHHO-MH(GOPMAITMOHHBIN  KOHIIOPLILYM)
(HIT HOMKOH)

https://archive.neicon.ru/xmlui/



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
https://archive.neicon.ru/xmlui/

9 MaTepua/IbHO-TEXHHYECKOE o0ecnedeHne TUCUMILTHHBI (MO1YJIs1)

MarepuanbHO-TeXHUYECKOe 0OecTiedeHIe TUCIUIUINHBI BKIIFOYAeT:

1. Yuebnas ayauTopus 1Jis IPOBEACHUS 3aHATUH JICKIIMOHHOTO TUIIA OCHAIIIEHA:

- TEXHUYECKHMMHU CpEACTBAMU OOYYCHUS, CIYKAIIMMHU sl MPEACTABICHHUS Y4eOHOM
uHbopManuy OONBIIOW AyTUTOPUU: MYJIbTHMEIUHHBIMH CpEICTBA XPaHEHUs, Nepelayd U
IpeAcTaBiIeHUs yueOHON HH(POPMAIIH;

- CIeLIMAJIM3UPOBAHHOM MEOEIIbIO.

2. VYueOHas aymuTopusi ISl TIPOBEACHUS TPAKTUYECKUX 3aHATHH OCHAICHA
1a00opaTOpPHBIM 000PYJOBAHUEM:

- o0opynoBaHWe JUIi TPUTOTOBIECHUS WUIM(GOB (OTpe3Hble, UUTH(OBAIBHBIE |
MOJUPOBANIbHBIC KPYTH; 000pyI0BaHUE IS TPaBJICHUS HUTU(OB);

- MaIlIMHBl YHUBEPCAIbHBIC UCIIBITATEIbHBIC HA PACTSDKEHUE, COKaThe, CKPyYHBaHUE,

- MEPUTEIBHBII HHCTPYMEHT;

- IpuOOPBI 151 U3MEPEHNUS TBEPAOCTH 110 MeToaaM bpunenns u Poksemna;

- MEKPOTBEpAOMED;

- 1€Y1 TEPMUYECKHE;

- Mmukpockornsl MUM-6, MUM-7,

- KOMITBIOTEPHAsI CHCTEMa aHaju3a n3oopaxkenuit « Thixomet Proy

- KOJUICKIIMM MHUKPO- U MaKpOIUTH(OB YIrIEPOAUCTHIX M JICTHPOBAHHBIX CTAlCH H
CILJIABOB;

- aJIbOOMBI MUKPOCTPYKTYP;

- CIICIMATN3UPOBAHHON MEOEIBIO.

3. YueOHas aynuTopHsl JJs TPYNIOBBIX W WHAWBUIAYAIBHBIX KOHCYJIBTAI[MH, TEKYIIETO
KOHTPOJISL ¥ TPOMEXYTOYHOM aTTecTalliy OCHAIICHA!

- KOMITBIOTepHOI TexHHKo# ¢ makerom MS Office, ¢ noaxitouenuem k cetu «MHTEpHETY
U C IOCTYIIOM B DJICKTPOHHYIO HH(POPMAIIHOHHO-00Pa30BaTENbHYIO CPEy YHHBEPCUTETA;

- CIeIMaIM3UPOBAHHON MeOEIbIO.

4. TTomeneHue 1151 CAaMOCTOSTENIbHOM pabOThl OCHAIIIEHO:

- KOMITBIOTepHO# TexHMKo# ¢ makerom MS Office, ¢ moakmodenuem k cetu «MHTEpHETY
U C IOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO CPEY YHUBEPCUTETA;

- CIeIMaIM3UPOBAHHON MeOEIbIO.

5. ITlomemenue g XpaHeHHs M MNPOPUIAKTUYECKOTO OOCITYXKHBaHHUS Yy4eOHOTro
000pyI0BaHUsI OCHAIIIECHO:

- CIIeUAIM3UPOBAHHON MEOEIIbIO: CTeNIaKaMU JJIsl XpaHeHHsl y4eOHOTro 000py10BaHMs;

-MHCTPYMEHTaMHU JUIsl pEMOHTa y4eOHOIro 000py10BaHUS;

- mKadaMu U1 XpaHeHUs y4e0HO-METOANYEeCKOH TOKYMEHTAINU U MaTePUaIIOB.



IIpuiaoxkenue 1

6 YueOHO-MeTOaHYECKOe o0ecmedyeHue CaMOCTOATEAbHOH PpPadoThI
0O0yUaroImuXcA

Ouyenounvie cpeocmea Oisl NPOBEeOeHUs. MeKyue20 KOHMpOoJs 6 6uoe  ayoOumopHou
KoHmpoabHou pabomol (AKP)
Ilepeuens mem 0151 NOO20MOBKYU K NPAKMUYECKUM 3AHATMUAM.

AKP Ne 1. OrcenBanue OMMOOYHBIX U B3aHMOBIHUSIONINX (DAKTOPOB

ITo mcxoaHOM MPOU3BOJILHON BEIOOPKE CIIydalHBIX BEJIMYWH, 3aJIaHHOW TIPETOo1aBaTeieM,
pacCcUUTHIBAIOT KOA(PPHUIMEHTH MapHOH KOPPENALUU MEXAy He3aBUCHUMBIMH (akTtopamu X;,
CPaBHHMBAIOT 3TH KOA(D(UIMEHTH KOpPPeNslUuu C TaOIMYHBIMH 3HAUYEHUSMU KPUTHYECKHX
KOX(P(UIIMEHTOB KOppensuud (B 3aBUCUMOCTH OT oOBbeMa BBIOOPKM W 3HAYUMOCTH —
BEPOSATHOCTH OOECIEYEHHOCTH — 0o = 1-p, rae P — BEpOSTHOCTHAs XapPAKTEPUCTHKA) - [lyp.
3HaueHus [, ONPENESAIOT IO CHEHUANbHBIM CTATUCTUYECKUM TaOaulaM, MOMELIEHHBIM B
CHelHallbHble CHOPAaBOYHHKU WJIM JHMTEepaType IO MaTreMaThdyeckol craructuke. Jlius
OTIpeIeJIeHNs] 3HAYUMBIX ¥ HE3HAYMMBIX KO (PHUIIMEHTOB MAPHON KOPPEIALUU MEXKIY Xj CTPOSIT
KOPPEJSILHOHHYIO Ta0IHILYy B BUJE:

X1 X2 X3 X4 Xs
X1 1 I'x1,x2 I'x1,x3 I'x1,x4 I'x1,x5
X2 1 'x2x3 rx2,x4 rx2,x5
X3 1 I'x3,x4 I'x3,x5
X4 1 rx4,x5
Xs 1

3areM QakTopbl, UMEIOIIUE HauOOIbIIee KOIMYECTBO 3HAYUMBIX KOI(DPUIMEHTOB
IIapHBIX KOPPEJSIUN, UTEPAlMOHHO MCKIKYAKOTCd M3 pacCMOTpeHus. B koHedHOM wuTore
octarotca (haKTopbl, He3aBHCUMbIE Ipyr OT Apyra. Ilpu orcemBanuu OmmOOUYHBIX (AKTOPOB
HE0OXO0UMO MPUHUMATh BO BHUMaHHE (PU3NYECKHUI CMBICI — BaXKHOCTh KOHKPETHOTO (pakTopa
M0 CTENEHU ero BIUSHUS Ha PYHKIIMIO OTKIUKA.

AKP Ne 2. Hepaspymaromuii KOHTposnb KadecTBa. [loHsATME O cTaTMCTHYECKOM
IPOrHO3MPOBAHUU U YIIPABICHUH Kaue€CTBOM MPOYKIIUU

B coorBerctBUM C¢ TpeGoBaHMs HOpMaTuBHBIX JokymeHTOB (HJI), [Takux xak I'OCT P
56612-2013. «KoHTpons HepaspymarommMu Metogamu. TepMuHbl u onpeaeneHus», [OCT P
50779.83 — 2018. «Crarucruuyeckue Metoisl. Ilpomenypa CTaTUCTUYECKOrO HPUEMOYHOIO
KOHTPOJISI 110 ayibTepHaTuBHOMY mpu3HaKy», OCT 14-1-34-90. «CraTUCTHYEeCKHIA MPUESMOYHBIN
KOHTPOJIb Ka4eCTBa METAJIONPOAYKIIMH 110 KOPPESALMOHHOM CBA3M MEXy NapaMeTpammu»|, 1o
BBIOOpPKE CIy4yailHBIX BETMYMH, 33JaHHBIX IIPENOIaBaTEIeM, PACCUNTHIBAETCS TPOrHO3UPYIOIIEe
perpeccuonHoe ypaBHeHue (mo weroauke AKP Ne 4), a 3arem mpoBoguTcs, mpu
HEOOXOMMOCTH, €ro KOPPEKTHPOBKA (M3MEHEHUE 3HAYCHHUSI CBOOOJHOTO WICHA ypaBHEHUs dg)
110 TIPOBEPOYHOMY MaccuBy AaHHBIX Y = f(X;j). MeToauka npoBepku:

- paccuMTHIBaeTCS Pa3HOCTh MEXKIY (GaKTUUECKUMHU JaHHBIMU KOHTPOJBHOU BBIOOPKHU U
pacyEeTHBIMH 3HAYEHUSAMU 110 PETPECCHOHHOMY YPAaBHEHUIO (Ypaxr. — Ypacu.),

- OIpezeNseTcs CpeHee 3HaUeHUe 3TUX OTKJIOHEHUH,

- CpPaBHUBACTCA CO CTaTHCTUYECKUM KpHUTEepHeM (CTaHIApTHBIM OTKJIOHEHHEM
mapamMeTpa KadecTsa - Syi),

- IpU CpEAHEM OTKJIOHEHMHM MEHBIIEM CTATUCTHUYECKOIO IapamMeTpa YpaBHEHHE
NpU3HAETCS aIEKBATHBIM PEAIbHBIM YCIOBHSIM,

- IIpYU CPEJHEM OTKJIIOHEHHH OONbLIEM Syi IPOBOJUTCS KOPPEKTUPOBKA ypaBHEHUS ITyTeM
M3MEHEHHNS 3Ha4YEeHHs e€ro CBOOOMHOTO wieHa: do1 = 8o -/+ Z(Ypaer. — Ypacu)/N, TE N — 00BeM



KOHTPOJIBHON BBIOOPKH, 3HAK -/+ MOKA3BIBAET, UTO, €CIIH CPEIAHEE OTKIOHEHUs AY; UMEeT 3HaK
+/-, TO KOPPEKTHPOBKA 3HAYCHHUS ag OyICT COOTBETCTBEHHO -/+AY;.

AKP Ne 3. I'ucrorpammsl, tuarpamma Ilapero, KOHTpOIbHBIE KapThl

Jlyis KOHKpeTHOH ciydaitHON BenmuwumHbI (X; wiu Yj) ee pachpeleliecHue B BHIOOpKE
omnpezensercs rpadpuIecKuM MOCTPOSHHUEM TUCTOrPAMMBI:

- Ha OCHM OpAMHAT OTKJajbiBaeTcs vacrora (Nj) wim dYactocth (Ni/N) — KOIMYECTBO
3HAUYEHUM CIIy4ailHOM BEJIWYMHBI, MONAJAIIINUX B ONPEACICHHBIM MHTEPBAJI 3HAYEHUN; HA OCU
a0CIUCC OTKJIABIBACTCSl HECKOJIBKO MHTEPBAJIOB BHYTPHU pa3Maxa ClIy4yaHON BEJIMYMHBI, YUCIIO
STUX UHTEPBAJIOB ONPEAEISAETCS CTATUCTUYECKH, B OOJIBIINHCTBE CIIy4aeB 3TO YHUCIO COCTABIISET
10 unTEpBaOB;

- IpU 3TOM NPOBEPOUYHBIMU KPUTEPHUSIMH MPAaBUILHOCTU IOCTPOCHHSI THCTOTPaMMBbI
SIBJISTIOTCSI BBITIOJTHEHUS YCIIOBHUE XN; = N wim X(Ni/n) = 1.

T.o. momyvaercs cTyneH4aras KpuBasi peajibHOro pacrpeiesieHus: clydyaiiHOM BEeJIMYHHBI,
KOTOPOE 3aT€M MOXHO CPABHUTH C TEOPETUUECCKUM.

Huarpamma [lapeTo mpumeHsieTcst Ui ONpEeNIeHUs] CTETIEHN BaKHOCTH — 3HAYMMOCTH
BiusHus pakropoB Ha (yHkuuoo otkiauka (YY) — cTpouTcs Tpadudeckas 3aBUCHUMOCTD, B
KOTOpPOH 1O ocH abcuuce pacnoiiararoT (pakTopsl, a HA OCH OpAMHAT — YAENbHBIA Bec (%) wiu
nonst or eauHMnbl. [Ipu 3ToM cHauyanma Ha ocu abcuucc pacrosiararoT Hanbosiee 3HaYUMbIe
(baxTopsl, TpaQuK CTPOSIT B BUAE CTYNEHYATON KPUBOH, a IMOCIIe KaXI0T0 (haKTopa ero BIUSHUE
CYMMHPYIOT C TpPEAbLAYIIMM YPOBHEM BIHSHHUS (akTopa MO 3HAYUMOCTH BJIHUSHHUS C
IIOJIy4YEeHUEM HAKOIMUTEIbHON — KyMYJSITUBHOW KpuBOH. llociennee 3HaueHume 3TOM KpUBOHM
nomxHO ObITh paBHO 100 % (1). Ha nuarpamme [lapeto BoiaenstoT o0nacth Hanbosee BECOMBIX
— 3HAYUMBIX (DAKTOPOB, CYMMAapHBIN yIEIbHBIN BEC BIUSHUS KOTOPBIX paBeH 75 %, OCTalbHBIC
dakTopel He3HaunMo BiMSOT Ha mapamerp (Yi). OTo — oauH 3 3(h(PEKTUBHBIX CIOCOOOB
OTCeMBaHMS He3HAauuMBIX (akrtopoB. [lo 3amanmio mpenomaBaTenss OOYYAIOUIUICS CTPOUT
muarpammy [lapeto mo skcrepruMeHTaaIbHbIM JaHHbBIM.
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IToctpouts koHTposbHyto Kapry (KK) tmma X, — R. Ilo 3amanmio mpenonasarens
oOyuaromuiicss gomkeH noctpouTh KK u ycTaHOBUTH ypOoBeHb CTaOMIBHOCTU IOKa3aTess
KauecTBa MPOAYKIIUH.
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Kontpospnasd kapra Tuna X, — R
['panute! perynupoBaHus ONPEENISIOT M0 CIEAYIONIUM 3aBUCUMOCTSIM:
- Ul CpeiHUX 3HadeHu# X, — BepxHss rpanuna peryaupoBanus: UCL = Xcpep + A2Rcp;
HIDKHSS rpaHuna perynupoBanus: LCL = Xep/ep - A2Rcp;
- 114 3Ha4YeHui pa3maxa R - Bepxussa rpanuna peryauposanus: UCL = DsR,; HuoKHSS
rpanuna perynuposanus: LCL = D3R,.
3HaueHUS] COOTBETCTBYIOMUX KOA()(DHUIIMEHTOB MPEACTABICHBI B TA0JI.

N A, D, D,
2 | 1,880 - 3,267
3 | 1,023 - 2,575
4 0,729 - 2,282
5 | 0,577 - 2,115
6 | 0,483 - 2,004
7 | 0,419 0,076 1,924
8 | 0,373 0,136 1,864
9 |0,337 0,184 1,816
10 | 0,308 0,223 1,777

AKP Ne 4. Perpeccuonnsiii ananu3. [lokazarenn TOYHOCTH U  aJCKBATHOCTH
perpeccuoHHbIX ypaBHeHHH (kputepun CthiofieHTa, Puiepa, K03(pGUIUEHT ATACTUYHOCTH U
BKJIaJ] (aKkTOpOB B (PYHKIMIO OTKJIMKA, OCTATOYHOE CPEAHEKBAJPATUUYECKOE OTKJIOHEHHUE —
CTaHJApTHOE OTKJIOHEHHE — PETPECCUOHHOTO YPaBHEHHUS)

g pacdyera KO3(PQUIIMEHTOB PpErpecCUOHHBIX YPaBHEHMHM &g, @; NPUMEHseTCs
pacueTHbli MeTon HamMmeHblIUX KBagpaTtoB (MHK) c ucmonp3oBaHMeM HCXOIHOH BBIOOPKH
cinyvaiiHpix BennuuH. MHK mpeanonaraer mouck 3kcTpeManabHOro (MUHHMAIbHOTO) 3HAYEHUS
(GyHKLMOHATIa CYMMBI pa3HOCTH B KBaJpare MeXy (aKTHUYECKUMHU U pacCUeTHBIMHU 3HAYECHUSIMHU
(GYHKIIMM OTKJIMKA!

F = 2(Ygarr- — Ypacs.)” — min (0).

B ypaBHEHHE NOACTABIAIOTCSA MOCTPOYHO (DAKTHUECKHE 3HAYECHHS Ypaxr. U Ypaca. B BUIC
ypaBHeHMs. [l pelneHuss yKazaHHOrO (YHKIMOHANa HEOOXOJUMO MOJYyYUTh CHCTEMY
YpaBHEHUH B YAaCTHBIX MPOMU3BOJHBIX U KaXKJ10€ M3 YpPaBHEHUU NPUPABHATH K Hym0. Takum
o0Opa3oM, MoyyyaTcss 3HA4eHHsT CBOOOJHOTO YJ€HAa ypaBHEHHUS do U KOI(DDUIMEHTHI MpH
HE3aBUCUMBIX IIE€PEMEHHBIX & = axi. /[ omepatuBHoro pemenns MHK npumensercs
nporpammHoe obecnieuenne Excel (fx — nmmeitn). B momnporpamme «IMHEHH» YKa3bIBalOTCS
KoopauHaThl Y; U Xj, 3areM HaOuparorcs mosuimn «MMCTUHA» u 3arem Shift+Ctrl+Enter. B
IIPEIBAPUTEIBHO BBIACIEHHOE II0JI€ MPOrpaMMHO TOMEUIAIOTCS PE3yJbTaThl pacuera —
KOd(PUITMEHTHI 8y, &j = axj (IepBasi CTpoKa), KOAHUIHESHT TeTepMUHALIAN R (3-s cTpoka, 1-i
cronben), kpurepuit @umepa F (4-as crpoka, 1-b1ii cronber).



Koadduurent MHOKEeCTBEHHON Koppensuu R xapakrepu3yeT cTeneHb JUHEHHON CBA3U
YpaBHEHHUSI PETPECCHU C pealbHBIM TporieccoM (BeiOOpkoi). [Ipm R OGombie kputHueckoro,
TaOJIMYHOTO KOA((HULIMEHTA KOPPEISAIIUN JIMHEHHOCTh 3TOW CBSA3HM CTATUCTHYECKH 3HAUMUMA.

Kpurepuii dumepa (F) npeacraBiaseT coOOW OTHOIICHHUE CTAHIAPTHBIX OTKIOHCHHUI
pacueTHOro0 MacCHBa JaHHBIX K (PaKTUYECKOW BBIOOPKH B KBAJpaTe; B 3TOM Cllydae ypaBHECHUE
IPU3HAETCS aJEKBAaTHBIM pEAIbHBIM 3HAYEHHUAM BBIOOPKH, eClU  Fpacw. > Fragn.  Fraen
OTpeAeNseTcss 1O CHeMUATbHBIM Tabmuam (B JTOOOM  CIPaBOYHUKE, TMOCOOWH IO
MaTeMaTUYeCKON CTAaTUCTUKE) B 3aBHCHUMOCTH OT 0ObEMa HMCXOAHON BBIOOPKM U CTEHEHU
CBOOOMBI, KOTOpasi OMpENeNsieTCs pPa3sHUICH MEXIy OOBEMOM BBIOOPKH U KOJHMYECTBOM
HE3aBHCHUMBIX NIEPEMEHHBIX B PETPECCUOHHOM YpaBHEHUHU.

Perpeccuonnoe ypaBHEHHE TakK)Ke OIEHUBACTCS [0 OCTAaTOYHOMY CTaHJIAPTHOMY
OTKIIOHEHUI0 — Syer = (1- RZ)O’S. UeMm MeHbIIE 3HAYCHHE Soe;, TEM TOYHEE PETPECCHOHHOE
ypaBHEHUE.

Ornenka 3Ha4UMOCTH KodhurmenToB npu dakropax (a; mpu Xj) MPOBOIUTCS MO pacueTy
sHaueHul kpurepus CtprojieHTa — t = @i/SXi, KOTOpOe cpaBHHBAETCS C TAOIMYHBIM 3HAUCHUCM
(cM. mro0oe u31aHue 10 MaTEMaTHYECKON CTaTUCTHKE).

AKP Ne 5. UccnenoBanue onepanuii

K wuccnenoBanuio omepanuii  OTHOCATCS Pa3MUYHBIE MOJEIH MaTeMaTHYEeCKOTO
OpOrpaMMHUPOBAaHUsl — JIMHEHHOro, HEJIMHEHHOro, KBaJApPaTUYHOIO, LEJIOYMCICHHOTO U
JUHAMAYECKOTO MPOrpaMMHPOBAHUS, 3aadd MHOTOKPUTCPHAILHOW ONTHMHU3ALUH, a TaKXKe
MeTOAbl 0e3yCIOBHOW ONTUMHU3ALMU (YHKIMH MHOTUX TEPEMEHHBIX. JTO Kacaercs
OTIpeNeNIeHUs] KpaTJaiIIero IMyTH; ONTHMH3AIMU PACKposi, HApuUMep JHCTOBOW 3arOTOBKH;
3¢ (eKTUBHON TEXHOJIOIUH IO KPUTEPHIO, HAIIpUMep MUHUMAJIbHBIX 3HEpro3arpar u T.II.

Omnpenenuth 6€3yCIOBHBIA YKCTPEMYM JUISI IENEBOH (PYHKITUH 11O TalJI.

Bapuant
1 2 3 4 5
Oynkupst | X + yo+Xy-4x-5y xy(1-x-y) 3X+6Y-X"-Xy+Yy’ 2Xy-4X-2y yo-X°-xy-2x-6y
6 7 8 9 10
DyHKIHSA x>-y*-3xy X>+8y°-6xy+1 2X-Xy“+5X°+y? B6x+12y-2x°- 2X°-y*-4xy-2x-
2Xy+2y? y+1

AKP Ne 6. Metoapl moOHMCKa SKCTpPEMalbHBIX 3HAUYE€HUN (3HAUYEHUN JIOKAJIbHOU
ONTUMU3AIMN) GYHKLIUHU OTKIMKA. MeTos KpyToro BocxoxaeHus — Meto bokca-Yuicona

Haiitn skcrpemanbHOe 3HaYeHHE NapaMeTpa ONTHUMM3AIMH B OOJIACTH ONpENEIeHUS
(GyHKLIMU ABYX M MHOTO(aKTOPHBIX YpaBHEHUI (METOJ KpyTOro BocxoxJeHus bokca-Yuicona)
C IPUMEHEHUEM UTEPALMOHHOTO IMOIIArOBOro METOa B HAIIPABJICHUH T'PAJUECHTA.

AKP Ne 7. Paccuntarh ONTUMAIBHYIO TEXHOJIOTUIO TEPMUUYECKON 00pabOTKH METAIIOB U
CIUJIaBOB HA IPUMEPE PEKPUCTATUIM3ALMOHHOTO OTKUTa HU3Koyriiepoauctoi cranu 0810

[ToCTPOUTH MaTPHILy HOTHOTO (PAKTOPHOTO IKCIepuMenTa Turma 2" —2%u 2%, Onpenenutsb
3HAYMMBbIE AJIEMEHThl XUMUYECKOTO COCTAaBa CTAJIM U TEXHOJOTUYECKHUE MapaMeTPhl, BIUSIOLINE
Ha MEXaHWYECKHE CBOMCTBA U CTPYKTYpy MeTaiia. [Ipu cocTtaBieHnH MaTpHIlhl NTAHUPOBAHUS
HKCIIEPUMEHTa HEOOXOIMMO YUYHTHIBATh YETHIPE CBOMCTBA CYIIECTBOBAHHS YPOBHEH (PakTOpOB:
CHUMMETPUYHOCTh, OPTOTOHAIBHOCTh, POTATA0ETHbHOCTD, YCIOBHE HOPMHUPOBKH.

Onpenenuth K03(GPHUIMEHTHI ypaBHEHHS IO U3BECTHOMY anroputmy: a; = (Zxiy;)/n, ap =
Eyi/ n.

Memoouueckue pexomenoayuu 0151 NOO20MOBKU K CEMUHAPY — NPAKMUYECKUM 3AHAMUAM
CeMuHap - BHUJ TPYNIOBBIX 3aHATUN MO KakoW-mubO Hay4yHOM, y4eOHOM W napyroi
npobjemMaTuke, akTUBHOE OOCYXKJIEHHE yYaCTHHKAaMHU 3apaHee MOATOTOBJIEHHBIX COOOLICHHIA,
noknanoB U T.1. C TeMaTHKOW CEMUHApOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM MOJro-
TOBKM K CEMHUHapy CJIEIYIOLIHi: BHIOpaB TeMy, CTYAEHT COCTaBISET CBOH IIaH-rpaduk Moj-



TOTOBKM K ceMuHapy. s mpuoOpeTeHHs MIMPOKOro BUACHHUS MpOOJIEeMbl CTYIEHT cTapaercs
OCMBICIIUTB €€ B 0011IeM 00beMe; TO3HAKOMHUTHCS C TEMOH 110 6a30BOMY Y4eOHOMY MOCOOUIO UITH
JIPYroi OCHOBHOM PEKOMEHIYEMOW JIMTEPAType; BBIABUTb OCHOBHBIC HJIEH, PACKPBIBAIOIIME
JaHHYI0 TMpoOJeMy; CBEpUTh HX OINpeAeNieHUs CO CIPAaBOYHMKAMH, SHIMKIONEAUEH; IOA-
TOTOBHUTH TUIAH-KOHCIIEKT PACKPBITUS JAHHOW MPOOJIEMBI; BBISIBUTH HESCHBIC BOIPOCHI U IOJIO0-
OpaTh TOMOJHUTENBHYIO JTUTEPATypy AJIL X OCBELICHHS; COCTaBUTbh TE3UCHI BHICTYILJICHUS Ha
OTJIENbHBIX JIMCTAX IS TOCIEAYIOIIEr0 BHECEHUS JOTIOJIHEHUM U MOATOTOBUTDH AOKJIAJ] WM pe-
depar 11 cooOIIeHUsT HA CEMUHApE; MPOAHATU3UPOBATh COOPAaHHBIM MaTepuall JUisl JOMOJIHU-
TEJIbHOW MH(OPMAIMM MO TeMaM CEMHHApa; TOTOBSACH K BBICTYIJICHHIO Ha CEMUHApe, MO BO3-
MO>KHOCTH NPOKOHCYJIbTUPOBATHCS C IMpernojaBaTesieM; OTHOCUThCS K cOOpaHHOMY MaTepuaiy,
KaK K HCTOYHUKY OyIyIIIUX UCCIIETOBaHUMA.

CeMmuHapckue 3aHATUS PACIIMPAIOT W 3aKPEIUBIIOT 3HAHUS, 3aJI0)KEHHbIE B TEOpUU
npeamera. Ha HUX BBIHOCATCS BONPOCHL, 0COOEHHO HEOOXOAWMBIE JJIS MPAKTHKH, WIH MPoo-
JIEMHBIE BOIPOCHI, KOTOPbIE BO3MOYKHO PELIMTh TOJIBKO B Mpouecce corpyaHuyectBa. Cpenu
00s13aTeNIbHBIX TPEOOBAHUN K CEMHHAPY - MPEIBAPUTEIBHOE 03HAKOMJICHHE C TEMOM, BOIIPOCaMU
Y JTUTEPaTypou Mo TaHHOU TeMeE.

CoBpeMeHHas MNpakTUKa MpelaraeT IIUPOKUH KPyr THUIOB CEMHHAPCKUX 3aHSTUH.
Cpean HUX 0c000€ MECTO 3aHMMAaeT CEMHHAp-AUCKYCCUS, T/Ie B JUAJIOTe€ XOPOIIO YCBaWBaeTCs
HOBasg WH(OpMaIys, BHIHBI YOEXKIEHUS CTYJCHTa; OOCYKIAIOTCS MPOTUBOpEYUs (SBHBIC U
CKpBITBIE) M HEAOCTaTKW; ANl OOCYyXJIeHus OepyTcs KOHKPETHBIE aKTyallbHbIE BOIMPOCHI, C
KOTOPBIMU CTYJEHTHI NPEABAPUTEIBHO O3HAKOMIIEHBI. TaKkke B CEMUHApP BKIIIOYAIOTCS BOMPOCHI
JUTISL UHTEIJIEKTYadTbHOM pasMUHKU (MHOTJA STO AMCKYCCHOHHAsl CTaThs, M0 KOTOPOIl CTaBATCS
po0JIEMHBIE BOMPOCHI); TUCKYCCHSI MOKET pa3BEpThIBATHCS 3a0UYHO KAaK KPYroBOM ceMHHap.
[anee moABOAATCS WUTOTH AUCKYCCHH, 3aCIyLIMBAIOTCS U 3alUMUIAIOTCA NPOEKTHBIE 3a/JaHMS.
[Tocne sToro mpoxoaut "MO3roBoi mITypM" 1O HEPEIIEHHBIM MPoOIeMaM JUCKYCCHHU, a TaKKe
BBISIBJIIFOTCSL IIPUKJIAJHBIE AaCIEKThl, KOTOPblE MOXHO PEKOMEHJOBATh [Jisi BKJIKOYEHHUS B
KypCOBbI€ U JUIUIOMHBbIE pabOThl WM B ampodauuio Ha npaktuke. Ha ceccun mpernopaBarenb
0000111aeT pe3ynbTaThl MPOJICTAHHON CTYACHTOM paOOTHI.

CeMUHapbI-IUCKYCCUU TPOBOJATCS C LEJIbI0 BBIABICHUS MHEHUS CTYJEHTOB IO
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOTI0 IIPEaMETA.

CemuHap-uccieoBaHUE TpeIoiaracT MpeABapUTEIbHYI0 paboTy - HamucaHue pede-
para, JI0KJIaJia o UTOraM OMNBITHOM paOoThl. YUacTHe B HEM - 3TO, MPEX/]E BCEro, TUAJIOr CTy-
JIeHTa C mpenojasareneM. Pe3ynpTaTsl 00CyX1al0TCd Ha CEMUHApE C HAIJISIIHBIM MOKa30M HC-
CJIEZIOBAaTENILCKOTO MaTepuana (cxembl, TaOmuipl, rpaduKH, AMArHOCTHUECKUE METOJUKH).
Yactuyno wmatepuan MoxkeT ObiTh BikItoueH B BKP. Ilpu moaroroBke k ceMuHapy-
WCCJIEJOBAHMIO CTYIEHT M3y4aeT pPE3yJbTaTbl TEOPETHUUECKUX HCCIIEIOBAaHUM, COCTaBISAET
O6ubauorpaduro Mo TemMe, yuuTcs mucaTh 0030phl 10 TEXHUUECKOH 3a7jaue-1ipooiemMe.

[TpoOnemHbI ceMUHAp TOTOBUTCSA NpenojaBaTeieM JOCTaTOYHO OCHOBATENIBHO: IMOJI-
Ouparorcsd TpoOJIeMHBIE M KOHTPOJIBHO-IIPOBEPOUYHBIE BOMPOCHL. Takoil ceMuHap BO3MOXKEH
TOJIBKO IIOCJIE NMPOXOKIAEHUS TeMbl. K HEMYy CTYIEHTBI TOTOBATCS IO JINTEPATYPHBIM HUCTOYHH-
KaM: MOHorpaduu, CIpaBOYHHUKHU, CIOBapH, *ypHaibl. K mpobiemMHOMY ceMHUHapy mpocmar-
pUBaeTCsl JIATEpaTypa B pPaMKaX pa3IUYHBIX MCCIENOBAaTENbCKUX KON  (HAarpuUMep
"TpaauIIMOHHBIEC U HETPAAUIIMOHHBIE TIOJIXOIBI K TIpo0ieme").

Haubonpuryto 3pQpekTUBHOCTh MPHUHOCAT CEMHUHAPHI, MPOBOJUMBIE B (OpME KOJJICK-
TUBHOM MO3HABATEILHON JESITENILHOCTH, UMEIOLIEH Onpe/ielIeHHbIe 0COOEHHOCTH, @ UMEHHO:

- pa3zeneHue CTyJSHTOB Ha TPYIIBI 110 UX XKelaHUIo (C 00s3aTeNbHbIM y4yacTHEM CTy-
JIEHTa C yCTONYMBBIM MHTEPECOM K JAaHHOMY IPEIMETY);

- MOCTAHOBKA OOIIMX IIeNel U 3a7ay4 JUIsl TPYIIIbI;

- paboTta B MOCIEeI0BAaTENbHOCTH - UHAUBHyalbHAs, MapHas (4alle BCero NmepeKpecT-
HBII OIpoC), paboTa B rpyIIe, KOJUIEKTUBHAS;

- 00s13aTeNIbHOE MPEBAPUTEIHLHOE OTPaHUUEHHUE 10 BPEMEHH Ka)KJI0T0 dTana 3aHsATHi;

- OKCIEPTHBIN aHAJIM3 C pacyeToM KO3 PHUIIMEHTa KOHKOPIAINH;



- OIICHKA Pa0OTHI TPYIIIBI MIPETIOIaBaTeNEM;
- IPOBEJICHNE CAMOOLICHKH.

Ipumepnwiii nepeyenv mem pedpepamos 6 suoe uHousUdYaIbHbix Oomauinux saoay (M/13)
N3 Ne 1. OcHOBBI nIpoliecca MOJAEIUPOBAHUS
1. 3amaya aUCHUILIMHBI «MOJEIUPOBAHUE M ONTHMHU3ALMS CBOMCTB MaTepHAIOB U
TEXHOJIOTHYECKHUX TPOIIECCOBY.
2. CTpyKTypa Kypca — IPOrHO3UPOBAHUE M ONTHMH3AIMS (PYHKIIMH OTKJIMKA.
3. [MoHsTHE O CTATHCTUYECKOM MPOTHO3UPOBAHUHU U YIIPABICHUH KAY€CTBOM MPOIYKIIHH.

Hepaspymiaronumii KOHTPOJIb Ka4ecTBa.

N3 Ne 2. DkcriepuMeHTaIbHO-CTAaTUCTHIECKHNE METO/Ibl OTIMCAaHUsI 00bEeKTa
1. [IpenBaputenbHas 06pabOTKa CTATHCTUYECKUX JTAHHBIX.

2. 'ucrorpammel, auarpamma [lapeTo, KOHTPOJIbHBIE KapThI.

3. OtcenBanue OMMOOYHBIX M B3aMMOBIHSAIONINX (aKTOPOB.

4. Perpeccruonnslii anaym3. Meto HaumeHbux kBajapaTos (MHK).

W3 Ne 3. 3amauyu cTaTUCTHYCCKON ONTHUMU3ALNHI
1.MeTonpl moucka SKCTpPEMalbHBIX 3HAYEHUM (3HAUEHUH JIOKAJIbHOW ONTHUMU3ALIMM)

(GYHKLUHU OTKJIMKA.
2. MeToa KpyToro BoCXoxaeHust — MeToJ] bokca-Yuincona.

N3 Ne 4. UccnenoBanue onepauuii
1. OcHOBHBIE TOHATUS METO/IA.
2. I[Ipumepsl NpUMEHEHMSI METO/1A.

N3 Ne 5. Mcrionb30BaHre MOJIENEH /IJIsl HCCIIEIOBAHUS, YIPABICHHUS U O0y4IEeHUS

1. TpebGoBanus1, NPebIBISIEMbIC K IPOrHO3UPYIOIINM PETPECHOHHBIM 3aBUCSIMOCTSIM.
2. TpeOoBaHus, IPEABABIIAEMbIE K YIPABIISIOIIUM PETPECUOHHBIM 3aBUCSIMOCTSIM.

3. IlonsiTe 00 a1anTUBHOM YIPaBICHUH.

4. [IpumeHeHre METOIMKH MJIAHUPOBAHHOTO HKCIIEPUMEHTA.

5. TpeGoBaHMs K HCXOAHOM BHIOOPKE MPU TUIAHUPOBAHUN (PAKTOPHOT'O SKCIIEPUMEHTA.

N3 Ne 6. OnTumu3zanus yrnpaBieHUs] TEXHOJIOTHEH TepMUUECKOi 00pabOTKH METalIoB
¥ CIIJIaBOB

1. TlocraHoBKa 3ajJaud ONTHUMM3ALMM YIOPABICHHUS TEXHOJIOTMEH TEepMUYECKOH U
XUMHUKO-TEPMHUUECKON 00pabOTKH METAJUIOB U CILJIaBOB.

2. Marematudeckas MOJAETb CBSI3M CTPYKTYpPHBIX TIOKa3aTeled M IapaMeTpoB
MEXaHWYECKUX CBOWCTB MeTaJyla C XUMHYECKMM COCTaBOM MeTauia (CIjiaBa) u
TEXHOJIOTHYECKUX PEKUMOB TEPMUUECKOH (XMMUKO-TEpMHUUYECKON) 00paboTKH.



IIpunoxenne 2
7. OneHOYHBIE CPeICTBA /ISl IPOBe/IeHUsI IPOMEKYTOUYHOM aTTecTAlNU

[IpomexxyTouHass —arrecranuss MMEET LENbI0  ONPENEIUTh CTENEHb  JOCTHUKEHUS
3aMJIaHUPOBAHHBIX PE3YIbTATOB O0YUYEHHS MO IUCHUIUIMHE (MOAYIIO) 32 CEMECTP U MPOBOIUTCS
B (hopMe IK3aMeHa.

JlaHHBIN pa3Aesn COCTOUT UX JBYX ITYHKTOB:

a) Ilnanupyemble pe3ynpTaThl OOY4YeHHMs] U OIICHOYHBIE CpEACTBA IJIsl IPOBEICHUS
IIPOMEKYTOUHOM aTTECTAL[UH.

6) Ilopsamox mnpoBelAeHHUs NPOMEKYTOYHOW aTTECTAllUM, IIOKa3aTeNd W KPUTEPHUH
OLICHUBAHMS.



a) HJ'IaHI/IpyeMLIe pe3yJbTaThbl Oﬁy‘lEHI/Iﬂ U OICHOYHBIC CPEeACTBA AJIA IPOBCACHUSA HpOMe)KyTO‘lHOﬁ aTrecranum:

CTpyKTypHBI
3JIEMEHT

KOMIICTCHIIN U

[Inanupyembie
pe3yNbTaThl 00y4eHUS

O1eHOYHEIE cpe€acTBa

Kon u conep:xxanne komnerenuuu: OITK-2 — ciocoOHOCTBIO UCTIONB30BaTh B TPOGECCHOHATBHON ACITETFHOCTH 3HAHUS O MOAX0/1aX U METO1aX

IMOJIYYCHUA PC3YJIbTATOB B TCOPCTUYCCKUX U SKCIICPUMCHTAJIBHBIX UCCIICAOBAHUAX

3HaTh

- OCHOBHBIE OIIPEJIEICHHUS
U TIOHATHUS MPOLIECCOB
MOJICIIMPOBAHUS U OTITH-
MU3ALINY;

- KITacCU()UKALIUIO CIOCO-
0OB ONTHUMH3AIUH, TEO-
PETUYCCKUC OCHOBBI MO-
JEUPOBAHUS TEXHOJIOTH-
YECKHUX NPOLIECCOB U Me-
TOJIOB UCCIIEZIOBAHUS T10-
Ka3arelyie KayecTna npo-
JyKLWH;

- OCHOBHBIE pacueTHbIE

MCTOABI OIIMCAaHUA TCXHO-
JIOTUH ITPpOLECCOB

IlepeyeHn TeopeTHYECKHX BONMPOCOB K 3a4eTy

03O\ LN kW~

Ne)

10
11
12
13
14
15
16
17

18. Kpurepuu Creronenta, ®umepa.

. CityqaifHasi CTOXacTUYEeCKast BEJIMUMHA.

. OyHKIHMOHAJIbHAS U CTATUCTUYECKAsl 3aBUCUMOCTb.

. IlonsiTHE TeHEPaATEHOW COBOKYITHOCTH M BBIOOPKH.

. CratucTuyeckue napameTpsl AJis OUEHKH CIIy4alHOW BEJIMYUHBI.
. 3aBUCHMBbIC ¥ HE3aBUCUMBIC CITyYaiiHbIC BETUYNHBI.

. @akTopsl U QYHKIUS OTKIIMKA.

. [opsimok oTcenBaHusl HE3HAYUMBIX (DAKTOPOB.

. Pactipeienenus ciydaliHOM BEJIMYMHBI.

. HopManbHoOe pacnipesiesieHle U €ro XapakKTepUCTUKH.

. I'mcrorpammel.
. Anarpamma IlapeTo.

. [IpyunHHO-cnencTBeHHas quarpamma Vcrkassl.

. KonTponbubie kapThl. CIocoObI MX IOCTPOEHUS U OLIEHKU W3MEHUHMBOCTH I1apaMeTPOB KaueCTBa.

. Pacuer cratuctnuecku He06X0AUMOro 00bemMa BEIOOPKH.

. [lapHbIit 1 MHOKECTBEHHBIN K03 PuurenTsl koppensuuu. Koadduunent nerepmunanu.

. KoppensiimoHHO-perpecCuOHHBIN aHaIu3.

. Pacuer perpeccruonHoro ypaBHeHus. OlleHKa TOYHOCTH YPaBHEHHUS M €ro aJeKBaTHOCTHU pealbHOMY
nporeccy.

19. OcraTouHOE CpeTHEKBAIPATHYECKOE OTKIIOHEHNE — OCTATOYHOE CTAaHJAPTHOE OTKIOHEHHE.
20. Ouenka Bki1aga (akTopoB Ha 3HaYeHUE QYHKIMH OTKIMKA. KO3 dUIIUEHT 371aCTHIHOCTH.

21

22. KoppeKTHpOBKa IPOTHO3HPYIOLIETO

. lucnepcruoHHbIN aHATH3.

YpPaBHEHHUSI PETPECCUHM TMPU CTATUCTUYECKOM IMPUEMOYHOM

KOHTpOJIE 10 KOPPEALMOHHOM CBA3U MEXKY IIapaMeTpaMU.
23. Ilonarue o0 ynpaBieHHH B aBTOMaTH3UPOBAHHOM PEXHME.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1eHOYHEIE cpe€acTBa

24. AnanTuBHOE yIpaBJICHUE.

25. Meroauka rmiIaHUPYEeMOro SKCIIEPUMEHTA.

26. TpeboBaHMs K UCXOIHOM BBIOOPKE MPH TUIAHUPOBAHUU SKCTICPUMEHTA.
27. TonHslii (haKTOPHBIN MaTEMATUYECKH TUTAHUPYEMBIH SKCIIEPUMEHT.
28. JIpoOHbIii pakTOpHBIA MaTEMATUYECKU TUTAHUPYEMBIil SKCTIEPUMEHT.
29. Hemapamerpuieckasi CTaTUCTHKA.

30. Ilouck sKcTpeMallbHBIX 3HAYEHUH (PYHKIIMU OTKIIUKA.

31. Meroa kpyroro BocxoxieHusi bokca-Yuicona.

32. Metons! Taryum.

YmeTs

- 3¢ pEeKTUBHO TpUMe-
HSATH METOJIBI MOJIENINPO-
BaHUS U ONITUMH3AIAN
peasbHBIX TEXHOJIOTHYEC-
KHX TPOIECCOB;

- UCTIOJIb30BATh METO/IbI
(u3UYECKOro U reoMeT-
pHYECKOro mo100us;

IIpumepHbIe NpaKTHYECKHUE 32IaHNUS IJIf 3a4eTa

1. 3amaya gucuuminHbl «MoaenupoBaHWEe M ONTHUMH3ALUs CBOWCTB MAaTepUalOB U TEXHOJOTMYECKHX
IIPOLIECCOBY.

. CTpyKTypa Kypca — IpOrHO3MpOBaHUE U ONTUMHU3ALMS (PYHKIIUH OTKIIMKA.

. OTcenBanme OMMOOYHBIX U B3aUMOBIHUAIONIUX (PAaKTOPOB.

. [loHsATHE O CTATUCTUYECKOM IPOTHO3UPOBAHUY U YIIPABICHUH Ka4YE€CTBOM IPOIYKIUU.

. Hepaspy1uaromuii KOHTpOJIb Ka4yecTBa.

. [lonsiTvie 0 reHepaaIbHON COBOKYITHOCTH U BHIOOPKH CITy4yallHOM BETUUMHBI.

. KpaTkue cBeneHus U3 TeOpun BEPOATHOCTH U MAaTEMATUYECKOM CTATUCTKH.

. IIpoBepka CTaTUCTUYECKUX TUIIOTES.

9. IlpenBapurenbHast 00pabOTKa CTATUCTHUECKUX JAHHBIX.

10. JlucriepcOHHBIN aHaNN3.

11. I'mcrorpammsl, tuarpamma IlapeTo, KOHTpOIbHBIE KApTHI.

12. TapHblif 1 MHOKECTBEHHBIN K03 hunirenTs! koppemsnuu. KoadduurenT nerepmMuHanu.

13. PerpeccroHHBIN aHanu3. Pacuer mapHbIX 1 MHOXKECTBEHHBIX PETPECCUOHHBIX YPaBHEHUI.

14. [lokazaTeny TOUHOCTH M aIeKBaTHOCTU PErpPEeCCHOHHBIX ypaBHeHMH (kputepun CtbloneHTa, Ouiiepa,
KOA(QQHUIMEHT 3JIaCTUYHOCTH U BKJIAJX (PakTOpOB B (DYHKIMIO OTKJIMKA, OCTATOUYHOE CPEAHEKBAApaTH-
4eCKOE OTKIIOHEHHE — CTaHJapTHOE OTKJIOHEHUE — PETPECCUOHHOIO YPAaBHEHHUS).

15. MeTtoabl moKCcKa 3KCTPEMalIbHbBIX 3HAUYCHUN (3HAYSHUN JTOKAJTbHOW ONTUMU3AIUK) (QYHKIIUN OTKIIHKA.
Meroxa KpyToro BoCXoxaeHust — Mmetoll bokca-Yuicona.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1eHOYHEIE cpe€acTBa

16. [lonsiTHe 0 HEMapaMEeTPUUECKOM METO/E€ ONITUMU3ALUU — MeTO Taryuu.

17. TpeboBanus, NpeabABISEMbIE K IPOrHO3UPYIOIIMM PETPECCUOHHBIM 3aBUCUMOCTSIM.

18. TpebGoBanus, NpebsABISIEMbIE K YIIPABIIAIOLIMM PETPECCUOHHBIM 3aBUCUMOCTSIM.

19. Ilonarue o0 aganTuBHOM yrpaBieHUU.4. [IpuMeHeHNEe METOAMKHU IUIAHUPOBAHHOIO AKCHEPUMEHTA.
20. TpeGoBaHuUs K UCXOIHON BBIOOPKE MPH MJIAHUPOBAHUH (PAKTOPHOTO SKCIEPUMEHTA.

21. TlocraHoBKa 3ama4yd ONTHUMH3AIMU YHPABICHHUS TEIUIOBHIM PEKHMOM B pabodyeM MPOCTPAHCTBE
TEPMUYECKHX MeUeH.

22. Maremarudeckasi MOJeslb (PYHKIMOHUPOBAHUSI CUCTEMbI aBTOMAaTU4YECKOW ONTUMHU3ALMU YIIPABICHUS
TEIUIOBBIM PEKMMOM TEPMUYECKHX IeUei.

23. Pacuer k03¢ (pUIIMEeHTOB YpaBHEHUS pErpeccuu C MPUMEHEHHEM METO/Ia HANMEHBIINX KBAIPATOB.

Bnaners

- IPAKTUYCCKUMHU HABBI-
KaMH 110 IPUMEHEHUIO
METO/I0B MOJICITUPOBAHHS
U ONTHUMM3ALINY;

- MeToJ1aMu (PU3HYECKOTO
U T€OMETPUYECKOro 1o-
no0ust

- ipopeccroHaIbHBIM

A3BIKOM IIPEIMETHON 00-
JaCTH 3HAHHS

IIpumepHBbIii IEpeYeHb TEM CEMUHAPOB-pedepaToB

. [lepBuuHble apamMeTpbl OLIEHKH BBIOOPKH.

. OLleHOUYHBIE KPUTEPUN NTAPAMETPOB F'E€HEPATBHON COBOKYITHOCTH.

. IIpoBepka cTaTUCTUYECKUX TUIIOTE3.

. BepoaTHOCTHBIE pacnipeieeHusl ClIy4yallHOW BEJTUYHHBI.

. TpeboBanus k npeaBapuTeIbHONH 00paboTKe BEIOOPKH CIy4YailHON BEIMUYMHBI.
. IIpocTele cTaTHCTUYECKNE METOBI OLICHKH PACIPEIEICHUs CIy4ailHOW BEJIMYNHBI.
. KoHTpOJIBHBIE KapTHI.

. O1ceB rpyObIX OMINOOK BEIOOPKH.

. HopmanbHoe pacnipenenenue.

. Onpenenenne CTaTUCTUYECKH HEOOXOAUMOT0 00beMa BEIOOPKH.

. lucnepCuoOHHBIN aHAIN3.

. IlapHas koppensus.

. MHO>KecTBEHHas! KOpPesALHs.

. KoppensioHHO-perpecCuOHHBIN aHaIu3.

. JInneliHple ¥ HETMHEWHBIE PETPECCUOHHBIE YPABHEHUS.

. O1ieHKa TOYHOCTH, a/IEKBaTHOCTH PErPECCUOHHBIX YPaBHEHUH.

. Craructudeckue QyHKIMU B MporpaMmHoii cpeae Excel.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1eHOYHEIE cpe€acTBa

18
19
20
21

. [TonHbIi PakTOpHBIH MaTEMATHICCKUN TNIAHUPYEMBIN AKCIICPUMEHT.

. ApoGHBIi (paKTOPHBIM MaTEMAaTHYECKUH TNTAHUPYEMBIN SKCIIEPUMEHT.
. [Touck 3KCTpeManbHbIX 3HAUCHUHN (QYHKIIMH OTKIHMKA.

. Hemapamerpuueckasi CTaTUCTHK.

Koxa u conep:xanue komnerenuuu: [1K-3 — roTOBHOCTBIO HCIIOIB30BATH METO/IBI MOJICITMPOBAHUS TIPU MPOTHO3UPOBAHUH U ONITUMH3AIINN

TEXHOJOTHUYCCKUX IMPOLCCCOB U CBOMCTB MaTepuraioB, CTaHAAPTU3ALUN U CepTI/I(bI/IKaIII/II/I MaTCpHraJIOB U IMPOLECCCOB

3HaTh

- OCHOBHBIC MaTE€MaTH-
YEeCKHUE METO/1bl MOJIETIH-
pOBaHuUs CTPYKTypooOpa-
30BaHMsI U CBOMCTB Me-
TaJIJIOB;

- METObI MOIY4EHUS
MIPOTHO3UPYIOIIUX Per-
PECCHOHHBIX 3aBUCHMOC-
TEW CTPYKTYpbI U CBOWCTB
0T XMMHUYECKOT0 COCTaBa
CTaJIl ¥ TEXHOJIOTHH Tep-
MHUUYECKO 00paboTKH;

- pacYeTHBIC ANTOPUTMEI
JUIL OITUMM3AIUN XUM-
cocTaBa MeTaJlla U TeX-
HOJIOTUU TEPMOOOPabOT-
KA

IlepeyeHn TeopeTHYECKHX BONMPOCOB K 3a4eTy

03N LN kW~
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1p
18
19
20
21

. Cay4aiiHas croXxacTU4ecKasi BEJIMYUHA.

. @yHKIIMOHAIbHASL U CTATUCTUYECKASI 3aBUCUMOCTb.

. IlonsiTHE TeHEPaATbHOW COBOKYITHOCTH M BBIOOPKH.

. Cratuctuyeckue napameTpsl Ul OLEHKU CIIy4aliHON BEJIMYUHBI.
. 3aBUCHMBbIE 1 HE3aBUCUMBbIE CIy4aliHbl€ BETUUHHBI.

. @aKTopbl U QYHKINS OTKITUKA.

. [lopsiiok oTcenBaHusl HE3HAUUMBIX (DAKTOPOB.

. Pacnipenenenus ciry4ailHOM BEIMYHHBI.

. HopManbHOe pacripeneneHue u ero XapakTepUCTUKH.

10.
1.
12.
13.
14.
15.
16.
17.

I'mcrorpammel.

Huarpamma [TapeTo.

IIpynunHHO-cnencTBEHHAsA quarpamma Vcrukassl.

KonTponbasie kapTbl. CriocoObl X MOCTPOEHHUS U OLIEHKH U3MEHUMBOCTH [1apaMeTPOB KaueCTBa.
Pacuer craTucTnyeckn He0OX0AUMOro 00beMa BEIOOPKH.

[TapHbIit 1 MHOXECTBEHHBIN K03 PuirienTsl koppensuuu. Koadduunent nerepmunanu.
KoppensimoHHo-perpecCHOHHBIN aHaIu3.

Pacuer perpeccuonnoro ypaBHeHus. OlieHKa TOUHOCTH YpPaBHEHHSI U €r0 aJIeKBaTHOCTH PEATbHOMY
oreccy.

. Kpurepuu Crrronenra, @umepa.

. OcTaTo4HOE CPETHEKBAIPATUUECKOE OTKIOHEHNE — OCTATOYHOE CTAHJAPTHOE OTKJIOHEHHUE.

. Onenka BkJ1aza (hakTOpoB Ha 3HaYeHUEe QYHKIHMH OTKIMKA. KoapduneHT 31acTHIHOCTH.

. JlMCcTIepCUOHHBIN aHAIN3.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1eHOYHEIE cpe€acTBa

22. KoppeKkTHpoBKa IPOrHOZHMPYIOILIErO YPABHEHHUS PETrPEcCUU IPH CTATUCTUYECKOM IPUEMOYHOM
KOHTPOJIE 110 KOPPEISALMOHHON CBSA3HM MEXAY apaMeTpaMHu.

23. Tlonstue o6 ynpaBieHUH B aBTOMaTU3UPOBAHHOM PEXKHUME.

24. AnantuBHOE ynpaBlieHUE.

25. MeTtoauka IIaHupyeMOro dKCIIEpUMEHTA.

26. TpeboBaHUs K UCXOIHOM BBIOOPKE IPU IJIAHUPOBAHUU SKCIIEPUMEHTA.
27. IlonHblii (haKTOPHBINA MaTEMATUYECKH [UTAHUPYEMBbII SKCIIEPUMEHT.
28. JIpoOHbIii (hakTOpHBIN MaTeMaTHYECKH IJIAHUPYEMBIN SKCTIEPHMEHT.
29. HenapameTrpuueckasl CTaTUCTHKA.

30. [Touck SKCTpeMaNbHBIX 3HAUCHUH (DYHKIIMH OTKITHKA.

31. Meton kpyroro BocxoxaeHus: bokca-Yuincona.

32. Metons! Taryum.

YMmeTs

- IPUMCHATH Ha IMPAKTHUKE
METO]Ibl MOJICTTUPOBAHUS
CTPYKTYpOOOpa30BaHUs U
CBOIICTB METaJJIOB;

- paCCUUTHIBATD ITPOTHO-
3UPYIOLINE PErPEeCCHOH-
HBI€ 3aBUCHUMOCTH CTPYK-
TYpBI U CBOICTB OT XUMHU-
YECKOT0 COCTaBa CTAIU
TEXHOJIOTHH TepMHUYeC-
KOU 00paboTKu;

- UCTIOJIH30BATh PacyeT-
HBIC aJITOPUTMBI IJIA OII-
TUMHU3ALUN XUM.COCTaBa
MeTalljia U TEXHOJIOTUU

TEPMOOOPAOOTKH

IIpuMepHbIe NpaKkTHYeCKHe 3aaHUA 1JIs 3a4eTa

1. 3amaya gucuumuimHel «MoAEIMPOBaHWE M ONTHUMM3ALUs CBOWCTB MAaTEpUAIOB M TEXHOJOTMYECKUX
IIPOLIECCOBY.

. CTpykTypa Kypca — IpOrHO3UpOBaHKUE U ONTHUMU3ALUs GYHKIIUN OTKIIHKA.

. OtcenBanue OMMOOYHBIX U B3AUMOBIHSIONINX (PAKTOPOB.

. IloHsiTHE O CTATUCTUYECKOM IIPOrHO3MPOBAHUM U YIIPABICHUH Kau€CTBOM IPOIYKIMH.

. Hepazpyiaromuii KOHTpOJIb Ka4yecTBa.

. IloHsiTHE O reHepaIbHOW COBOKYITHOCTU M BHIOOPKH CITy4aifHOW BEJIMYHMHBI.

. Kpatkue cBenenus u3 Teopuu BEpOATHOCT U MAaTEMAaTUYECKON CTAaTUCTKH.

. IIpoBepka CTaTUCTUYECKUX TUIIOTES.

. IlpeaBaputensHas 06paboTKa CTAaTUCTUYECKUX JaHHBIX.

10. JlucnepcuOHHBIN aHAIN3.

11. I'mcrorpammsl, ntuarpamma IlapeTo, KOHTpOIbHBIE KAPTHI.

12. TTapHblif 1 MHOKECTBEHHBIHN K03 dunnenTs! koppemsuuu. KosdduuueHnTt nerepMuHanum.

13. PerpeccroHHBbIN aHanu3. Pacuer mapHbIX 1 MHOKECTBEHHBIX PETPECCUOHHBIX YPaBHEHUI.

14. [loka3zaTeny TOYHOCTU U a/I€KBaTHOCTU PErPECCHOHHBIX ypaBHeHHH (kputepuu CrbloseHTa, Ouiiepa,
KOX(QQHUIMEHT 3JIaCTUYHOCTH U BKJIAJX (GakTOpOB B (DYHKIMIO OTKJIMKA, OCTATOYHOE CPEAHEKBAJIpaTH-
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1eHOYHEIE cpe€acTBa

YeCKO€ OTKJIOHEHUE — CTaHJAapTHOE OTKIIOHEHHE — PErPECCUOHHOTO yPaBHEHUS).
15. MeTo/ibl MorcKa SKCTpEeMaIbHbIX 3HAUYEHUN (3HAYCHUH JIOKAJTbHOW ONTUMM3AIMN) (PYHKIIUN OTKJIMKA.
Mertoa KpyTOro BocXoxaeHus — meto bokca-Ywuicona.

16. IlonsATre 0 HemapaMeTPUUYECKOM METO/IE ONITUMU3ALNUN — METOA Taryuu.

17. TpeboBaHus, MpeabsBIAEMbIE K IPOTHO3UPYIOIUM PErPECCHOHHBIM 3aBUCUMOCTSIM.

18. TpeboBanus, NpeabABISEMbIE K YIIPABISIOLUIUM PErPECCUOHHBIM 3aBUCUMOCTSIM.

19. Ionarue o6 agantuBHOM yrpapieHuH.4. [IpuMeHeHre METOAMKH IIAHUPOBAHHOI'O 3KCIIEPHUMEHTA.
20. TpeGoBaHUs K UCXOTHOW BBIOOPKE MPH INIAHUPOBAHUH (PAKTOPHOTO SKCIEPUMEHTA.

21. TlocraHoBKa 3ajaud ONTHUMM3ALMU YIPABICHHUS TEIUIOBBIM PEXKUMOM B pabodyeM NpPOCTPAHCTBE
TEPMUYECKUX IIE€YEH.

22. Matemaruueckas MOJieslb ()YHKIIMOHUPOBAHUS CUCTEMbl aBTOMAaTHYECKOM ONTUMHU3ALMH YIIPABICHUS
TEIJIOBBIM PEXUMOM TEPMUUYECKUX MeUeH.

23. Pacuer k03¢ (pUIIMEHTOB YpaBHEHUS perpeccuu ¢ IPUMEHEHNEM METO/]a HAMMEHbBIINX KBaJPaTOB.

Bnanets

IIpumepHbIil IepeYeHb TeM CeMUHAPOB-pedepaToB

. IlepBuyHbIe apaMeTphl OLIEHKH BEIOOPKH.

. OLleHOYHBIE KPUTEPUN TAPAMETPOB F'eHEPATbHONW COBOKYITHOCTH.

. IIpoBepka CTaTUCTUYECKUX TUIIOTES.

. BeposiTHOCTHBIE pacnipefieneHrs CIy4alHOW BEJTUYUHBI.

. TpeboBanus Kk npeBapUTENIbHOM 00pab0TKe BEIOOPKHU CITyyaifHON BETUUNHBI.
. IIpocTble CTaTUCTUYECKHE METObI OLIEHKH PACIIPEACIICHUS CIy4alHON BEJINYUHBI.
. KoHTponbHbIE KapThI.

. OTceB rpyObIX OIIMOOK BHIOOPKH.

9. HopManbHOE pacipenencHue.

10. Onpenenenne CTaTUCTUYECKU HEOOXOAUMOTO 00BEMA BHIOOPKH.

11. JIucriepcMOHHBIN aHANN3.

12. ITapnas koppensuus.

13. MHOX€eCTBEHHAs KOPPETALUSL.

14. KoppenaimoHHO-pEerpeCCUOHHBIN aHAIHN3.

15. JInHeliHble N HEJIMHENHHBIE PETPECCUOHHBIE YPABHEHUSI.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1eHOYHEIE cpe€acTBa

16. OueHka TOYHOCTH, aIEKBATHOCTH PErPECCUOHHBIX YPAaBHEHUM.

17. Craructuyeckue GpyHKIMU B IporpaMMHoit cpeae Excel.

18. ITonHbIN (HaKTOPHBIN MaTEMATHYCCKUN INTAHUPYEMBIH AKCIIEPUMEHT.
19. JIpoOHBIii (hakTOpHBI MaTeMaTHYECKHH IITAaHUPYEMBII SKCIIEPUMEHT.
20. ITouck sKCTpeMaNbHBIX 3HAYCHUHN (PYHKIIMH OTKIIHKA.

21. Henapamerpuueckas CTaTUCTHUK.

KOII H COACPKAHUEC KOMIICTCHIMU: IIK-7 - crocoOHOCTBIO BBI6I/IpaTB U IIPUMCHATH COOTBCTCTBYIOIIUEC METOAblI MOICIUPOBAHUA (1)I/IBI/IIIGCKI/IX,

XUMHNYCCKUX U

TCXHOJIOTHYCCKUX NPOUCCCOB

3HaTe

- OCHOBBI MaTeMaTHyec-
KOTO U (PU3NIECKOTO MO-
JIeTUPOBaHMsI TEXHOJIOTHU-
YECKUX MPOLIECCOB;

- (huznyeckure ocodeH-
HOCTH ITOBE/ICHUS MaTe-
pPHAJIOB MTPU U3MEHEHUU
BHEIIHUX YCIIOBUN;

- OCHOBBI TEOPHH MO0~
Oust u MacTaOHBIN (hak-
TOp IIPH MIPOBEIEHUH JKC-
NEPUMEHTOB

Hepe'{eﬂb TCOPETHYCCKUX BOIIPOCOB K 3a49€TYy

. CimyyaiiHas cToxacTUyecKkasi BelIMYMHa.

. @yHKIIMOHAJIbHASL U CTATUCTUYECKAsl 3aBUCUMOCTD.

. IlonsiTHE TeHEPaATEHOW COBOKYITHOCTH M BBIOOPKH.

. Cratuctuueckue napameTpsl JUisl OLEHKU CIIy4aliHON BEJIMYUHBI.

. 3aBUCHMBbIE 1 HE3aBUCUMBbIE CITy4aliHbI€ BETUUHHBI.

. @aKTopbl U QYHKINS OTKITUKA.

. [lopsiiok oTcenBaHusl HE3HAUUMBIX (PAKTOPOB.

. Pacnipenenenus ciy4aiiHON BEIMYHHBI.

. HopmasibHOE pacnipenenenue u ero XxapakTepUCTHKU.

10. I'mctorpamMmsl.

11. narpamma IlapeTto.

12. IlpuunHHO-CnecTBEHHAs AuarpaMMa Vcukasbl.

13. KontposnbHble kapThl. CIOCOOBI UX MOCTPOEHUS M OLEHKH U3MEHYMBOCTH TapaMeTPOB KauecTBa.
14. Pacyer cTaTUCTHYECKH HEOOXOMMOT0 00beMa BEIOOPKH.

15. IlapHblif 1 MHOKeCTBEHHBIN K03 dunnenTs! koppemsuuu. KosdduuuenT nerepmuHanum.

16. KoppenainoHHO-perpecCHOHHBINA aHAJIN3.

17. Pacuer perpeccuoHHoro ypaBHeHHUs. OI€HKAa TOYHOCTH YPAaBHEHHS M €r0 aJC€KBATHOCTH PEATbHOMY
IIpOLECCY.

18. Kpurepuu Creronenta, ®umepa.

19. OctatouyHOE CpeAHEKBAAPATHIECKOE OTKIOHEHUE — OCTATOYHOE CTAHIAPTHOE OTKIOHEHHUE.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1eHOYHEIE cpe€acTBa

20
21
22
KO

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

. Onenka Bky1aia (pakTOpoB Ha 3HaueHHe PyHKIMM OTKINKA. Ko duimeHT 31acTuYHOCTH.
. ucniepcroHHBIN aHAIKU3.

. KoppekTtrupoBka pOrHo3UpyYIOLIEr0 ypaBHEHUS PErPECCUU IIPA CTATUCTUYECKOM ITPUEMOYHOM
HTPOJIE 110 KOPPEJSITUOHHON CBSI3U MEXY ITapaMeTpamu.

ITonsaTue 06 ynpaBiieHUU B aBTOMATU3UPOBAHHOM pEXKHUME.

AJTanITUBHOE YIIPABIICHHUE.

MeToauka II1aHUPyEMOT0 SKCIIEPUMEHTA.

TpeboBaHust K HCXOIHOM BBIOOPKE IPU IIIAHUPOBAHUU SKCIIEPUMEHTA.

[TonHbIH (akTOPHBIM MaTEMAaTUUECKU TUIAHUPYEMBbIH SIKCIIEPUMEHT.

JpoOHBIH (aKTOPHBII MaTEMAaTUYECKH TUIAHUPYEMBII SKCIIEPUMEHT.
Henapamerpuueckasi cTaTUCTHKA.

[Touck 3xcTpeManbHbIX 3HAUEHUH (QYHKIIUU OTKIIUKA.

Merton kpyroro BocxoxaeHus bokca-Yuicona.

Meroas! Taryuu.

YMmeTs

- IPUMEHSTh Ha IPAKTHKE
MCTOJbI ITPOTHO3UPOBA-
HUS TEXHOJIOTUYECKHUX
IIPOLIECCOB TEPMUYECKON
00paboTKu;

- pa3pabaTeiBaTh HU3H-
YECKHU a/IeKBaTHbIE MTPOT-
HO3ZHPYIOIIHE MOJIEIN —
3aBHCHUMOCTH;

- CTaBUTH OIITUMU3A-
IIUOHHYIO 33J1a4y U YMETh
€e PeIuTh

IIpumepHble NpakTHYECKHUE 32IaHUS IS 3a4eTa
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33,[[8.‘18. JAUCITUITIIMHBI ((MO,Z[CJIHpOBaHI/Ie U ONTHUMH3AIHUSA CBOMCTB MaTCepraJIOB U TCXHOJIOTHUYICCKHUX

OLECCOB».

. CTpykTypa Kypca — IpOrHO3UpOBaHUE U ONTHUMHU3ALUSA PYHKINN OTKIIHKA.

. OtcenBanue OMMOOYHBIX U B3AUMOBIHSIONINX (PAKTOPOB.

. IloHsiTHE O CTATUCTUYECKOM IIPOrHO3MPOBAHUM U YIIPABICHUH Kau€CTBOM IPOIYKIMH.
. Hepazpyiaromuii KOHTpOJIb Ka4yecTBa.

. IloHsiTHE O reHepaIbHOW COBOKYITHOCTH M BHIOOPKH CITy4aifHOW BEJIMYHMHBI.

. KpaTtkue cBenenust U3 Teopur BEpOATHOCTH U MAaTEMAaTUYECKON CTaTUCTKHU.

. IIpoBepka CTaTUCTUYECKUX TUIIOTES.

[IpeaBaputenpHas 00paboOTKa CTATUCTHYECKUX JAHHBIX.

. JucnepCUOHHBIN aHAIN3.

. 'mctorpammel, ntuarpamma [lapero, KOHTPOIbHBIE KapTHI.

. ITapHbIif 1 MHOKECTBEHHBIN KOAQPuIHeHTs! Koppesiuuu. Koadduiument nerepMuHaiyu.
. Perpeccuonnslii aHanmu3. Pacuer napHbIX 1 MHOKECTBEHHBIX PETPECCUOHHBIX YPABHEHMIA.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1eHOYHEIE cpe€acTBa

14. Tlokazarenu TOYHOCTH U aJIEKBAaTHOCTH PErPECCHOHHBIX ypaBHeHMH (KpuTepuu CthlogeHTa, duiiepa,
KOA(Q(QHUIHUEHT MACTHYHOCTH U BKJIAA (aKTOPOB B (DYHKIMIO OTKJIMKA, OCTATOYHOE CPEIHEKBAApaTH-
YeCKO€ OTKJIOHEHUE — CTaHIapTHOE OTKJIIOHEHHE — PErPECCUOHHOTO YPaBHEHUS).

15. MeToapl oMCKa SKCTPEMaIbHBIX 3HAUCHUH (3HAYEHUH JOKAIbHOW ONTUMU3ANUK) (PYHKIUU OTKIIHKA.

Mertox KpyToro BocxoxaeHus — meros bokca-Yuicona.

16. IlonsATre 0 HEmapaMeTPUUYECKOM METO/IE ONITUMU3ALNUN — METOA Taryuu.

17. TpeboBaHus, MpeabsBIIEMbIE K IPOTHO3UPYIOIUM PErPECCUOHHBIM 3aBUCUMOCTSIM.

18. TpeboBanus, NpeabABISEMbIE K YIIPABISIOLUIMM PErPECCUOHHBIM 3aBUCUMOCTSIM.

19. Ilonarue 06 aganTtuBHOM yrpaBieHuu.4. [IpuMeHeHre METOAMKH IIAHWPOBAHHOI'O AKCIIEPHUMEHTA.
20. TpeGoBaHUs K UCXOTHOW BBIOOPKE MPH INIAHUPOBAHUH (PAKTOPHOTO SKCIEPUMEHTA.

21. TlocraHoBKa 3ajaud ONTUMM3ALMK YIPABICHHUS TEIUIOBBIM PEXKHUMOM B pabodyeM MPOCTPAHCTBE
TEPMUYECKUX I1€YEH.

22. Matemaruydeckas MOJieNlb (PYHKIIMOHUPOBAHUS CUCTEMbl aBTOMAaTHYECKOM ONTUMHU3AIMH YIIPABICHUS
TEIJIOBBIM PEXUMOM TEPMHUUYECKUX TeUeH.

23. Pacuer k03¢ (pUIIMEHTOB YpaBHEHUS perpeccuu ¢ MPUMEHEHHEM METO1a HAMEHBIINX KBAIPaToB.

Bnanets

- HaBbIKaMU 110 pa3padoT-
K€ IPOTHO3UPYIOIIUX
PErpeCCUOHHBIX 3aBUCH-
MOCTEH;

- HaBbIKaMu 10 (husuyec-
KOMY MOJIEJTUPOBAHUIO
TEXHOJIOTUYECKUX PO~
1IECCOB;

- HaBbIKaMH I10 ITOJIy4C-
HUIO ONITUMU3AIMOHHBIX
pereHuit

IIpumepHBbIil IepeYeHb TeM CeMUHAPOB-pedepaToB

. IlepBuyHbIe apaMeTphl OLIEHKH BEIOOPKH.

. OLleHOYHBIE KPUTEPHUU NTAPAMETPOB FeHEPaTbHOU COBOKYITHOCTH.

. IIpoBepka CTaTUCTUYECKUX TUIIOTES.

. BeposiTHOCTHBIE pacnipefieneHrs CIy4alHOW BEJIMYHHBI.

. TpeboBanus Kk npeBapUTENbHOM 00pab0TKe BEIOOPKHU CITyyaifHON BETMUNHBI.
. [IpocTble cTaTUCTUYECKHE METOBI OLIEHKH PACIIPEACIICHUS CIIy4aiiHOM BEJINYUHBI.
. KoHTponbHbIE KapThI.

. OTceB rpyObIX OIIMOOK BHIOOPKH.

9. HopManbHOE pacipenencHue.

10. Onpenenenne CTaTUCTUYECKH HEOOXOAUMOT0 00BbeMa BHIOOPKH.

11. JlucriepcMOHHBIN aHANIN3.

12. ITapnas koppensuus.

13. MHOX€ECTBEHHAs KOPPETSALUS.

01N DN WM =




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsle
pe3yibTaThl 00yUeHHUS

O1eHOYHEIE cpe€acTBa

14. KoppenainoHHO-pEerpeCCUOHHBIN aHAJIHU3.

15. JIuneliHble U HEJIMHEHHBIE PETPECCUOHHBIE YPABHEHUS.

16. O1ieHKa TOYHOCTH, aJICKBATHOCTH PErPECCUOHHBIX YPaBHEHUH.

17. Cratuctuyeckue GpyHKIMU B TporpaMmMHoii cpeae Excel.

18. TlonubIi haKTOPHBIN MaTeMaTHYECKHH IIIAaHUPYEMbIi IKCIIEPUMEHT.
19. IpoGHbIii paKTOPHBII MaTEMAaTHYECKUN TUITAHUPYEMBIH SKCIIEPUMEHT.
20. ITouck sKCTpeMaNbHBIX 3HAUEHUN (PYHKIIMH OTKJIHKA.

21. Henapamerpuueckas CTaTUCTHUK.




0) Ilopsinox npoBeneHUsi MPOMEKYTOYHOH aTTeCTALIMH, MOKA3aTeJId W KPHTEPHH
OLICHUBAHUS

ITpomexyTouHas arrectanus o gucuuiuinHe «MoaenupoBaHue U ONTUMU3ALMS CBOMCTB
MaTepuaJioB M  TEXHOJIOIMYECKUX IPOLECCOB»  BKIIOYAECT TEOPETHYECKUE  BOIPOCHI,
HO3BOJISIOIINE OLCHUTh YPOBEHb YCBOEHUS 00YYaIOLIMMMCS 3HAHUM, U IPAKTUYECKHE 3aJaHHUs,
BBISIBIISIIOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHUH U BIIJICHUH, U IPOBOJUTCS B BUJIC 3a4€Ta.

IToka3zatenn u KPUTEPUHA OLICHUBAHUSA 3a4€TAa.

Jns monmydeHus: ONeHKU
— «3ayTeHo» — OOydYalIIWiACsI OJDKeH II0Ka3aTh 3HAHWsA HE TOJBKO Ha YPOBHE
BOCTIPOM3BEJICHUSI U OOBSICHCHHsS] MH(POpPMAIMK, HO ¥ HHTCJUICKTYAIbHBIC HABBIKU DPEIICHUS
npoOjeM W 3ajad, HaXOXKJICHHS YHUKAJIBHBIX OTBETOB K IIpoOseMaM, OLICHKH W BBIHECCHHS
KPUTHYECKUX CYKJICHUH;
— «He 3a4YTeHo» — OoOydJalluuiics HE MOXEeT I[I0Ka3aThb 3HAaHWA Ha YpPOBHE
BOCTIPOM3BEICHUS U OOBSICHEHUS MH(GOPMAITUH, HE MOXKET IT0Ka3aTh HHTCIUICKTYAIbHBIC HABBIKU
pelIeHus MPOCThIX 3a/1ad.



