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1 Heau ocBOeHMS TUCHUNIIHMHBI (MOIYJIA)

[ensimu OCBOEHMSI TUCUUIUIMHBI «MaTemaThuueckas CTaTUCTHKAa B METAJUTyprum» sB-
JSIOTCS. OCBOCHUE CHUCTEMBI 3HAHHA 00 OCOOCHHOCTSX IMOJIYYCHHUS, XpaHCHHS U 00padOTKH
nH(pOpPMaLIMU B YCIOBUIX COBPEMEHHOTO METAJTyPTHYECKOTO MPOU3BOJICTBA, a TAKXKE Pa3BU-
THE y CTYJCHTOB JIMYHOCTHBIX KauyeCTB W (OpMHpOBaHUE 0OLIETPO(ECCHOHANBHON U MPO-
dbeccnoHaNbHOW KOMIETeHIM B cooTBeTcTBUM ¢ TpeboBanusmu GPI'OC BO mo nampasie-
Huto noaroroBku 22.03.02 Meramutyprus.

2 MecTo TUCUMILIMHBI (MOYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

NMOATOTOBKH 0aKajiaBpa

Jucuuminza «MarteMaTHueckasi CTaTUCTHKA B METAIyPrUU» BXOIUT B BapUATHBHYIO
qacTh 010ka 1 00pa3oBaTeNbHON IPOTPAMMBI.

JUis u3ydeHus: JUCUUIUIMHBI HEOOXOAUMBbI 3HaHUs (YMEHMsI, BIIaJieHUs), CHOPMHUPOBAH-
HbIE B pe3yJbTaTe M3Y4eHUs TUCHUIUIMH «Maremaruka», «Mctopus meramnypruu/Hcropus
TEXHUKI».

3HaHus (YyMEHUS, BIAJCHUA), IOTYYECHHbIE P U3YUYEHUU JAHHON TUCUUIUIMHBI OyIyT
HEOOXO/UMBI NPU OCBOCHMM AUCLUILIMHBI «MOJeIMpOoBaHue MPOLECCOB U OOBEKTOB B Me-
TALTYPTUN», & TAKXKe JUISl MPOXOXKACHUS MPEATUIIIOMHON MPAKTUKHA U TPU TOJATOTOBKE Ma-
tepuaiioB k 3amute BKP.

3 Komnerenuun oOy4amomerocs, ¢opmMupyemMble B pe3yJbTaTe OCBOCHHA
AUCHUIIMHBI (MOAYJisl) ¥ IUVIAHUPYEMble Pe3yJIbTAThl 00y4eHUs
B pesynbraTe 0cBOEHHS AUCHUIUIMHBI «MaTemMaTHuecKkas CTaTUCTHKA B METAJUTYPTUU»
00yJaromuics T0JHKeH 001a1aTh CIEYIONMMHA KOMIIETCHIUSIMH:

CtpykTypHBIT
JIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs
KOMIIETEHIINH

OIIK-4 - roTOBHOCTBIO COYETATH TEOPHIO M MPAKTHKY /JIsl pellieHUus] HHKeHEePHBIX 3a1a4

3HaThb OCHOBHEBIE TCPMUHBI, OIIPCACIICHUS, TCOPEMDBI U ITOHATHUA MaTeMaTUIEeCKOM
CTaTUCTHUKU B MCTAJLIYPI'UH,

MCTOI[BI OLICHUMBAHUA MApaMETPOB HECU3BECTHOT'O PACIIPCACIICHUA I'CHE-
paJIBHOﬁ COBOKYINHOCTU IMPOU3BOJACTBCHHBIX JAHHBIX U IIPOBEPKU UX CBOﬁCTB;

YMern CocTaBisTh U pemarh pa3jIMyHbIC CTATUCTUYCCKUE 3aJa4H,
CprnHPIpOBaTL JaHHBIC 0000 00BeMa U npeaACTaBUTh UX BU3YyaAJIN3allUIO,
IMPOBCCTU ACCKPUIITUBHYIO CTATUCTUKY MO UMCIOIIMMCS JaHHBIM

BJ'IaI[eTL HaBrikoMm IMMPAKTUYCCKOIo aHa/In3a CTATUCTUYCCKUX NJAaHHBIX JJId PCHICHUA
TCXHOJOTHYCCKHUX 3aJda4

IIK-3 - roTOBHOCTBIO MCII0JIb30BATh q)H3HKO-MaTeMaTI/[‘-IeCKI/II7[ anmnapar 1Jisi pelcHus
3aJa4, BOSBHUKAOIIMUX B X0/1¢ npodwccnonanbnoﬁ ACATCIbHOCTH

3HaTh MeTopI TPOBEPKU CTATUCTUYECKHUX TUIIOTE3 B 00JIACTH METAJUTYPTHH O T1a-
paMeTpax pacrpeae’IeH! U COTJIACHU C TEOPETHISCKUM PaCIpe/IeICHHEM

Ymerp [TpoBepsiTh BMsiHUE N3ydaeMbIX (PaKTOPOB JIF0OOH MTPUPOIBI HA UCCIIETye-
MYIO IIEPEMEHHYIO

Brnanets HaBbIKOM MpakTHYECKOT0 MPUMEHEHUSI MOTYYSHHBIX 3HAHUHN JUTS PeILICHHS

peanbHbIX 33jau, BCTPEYArOIUXCsl B NPO(ECCHOHAIBLHOM 1€ATEIbHOCTH CTaTH-
CTHUKOB, aHAJTUTUKOB U APYTHX CIEIUATUCTOB COBPEMEHHBIX METAILTYPIUUECKUX
NPEAIPUATHN




4 CTpyKTypa U co/iepKaHHue QU CUUILIUHBI

OO0mmas TpyI0eMKOCTh JUCIUIIIMHBI COCTABIISAET 3 3a4eTHRIX equHUIbI, 108 akaa. 9acoB, B TOM YuCIIE:

- KOHTaKTHas pabora — 54,15 akan. 4acos:

- aynuTopHas — 51 akaz. 4ac, B ToM 4ucie 12 4acoB B MHTEPAaKTUBHOMN (opme;

- BHeaynuTopHas — 3,15 akan. yacos

- caMocTosiTenbHas pabora — 18,5 akan. yacos
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1. Beenenue. OCOOEHHOCTH UHKEHEPHOTO OIIK-4 — 3yB,
TpyZJa B YCIOBHSAX COBPEMEHHOTO METall- N3y4yeHne TeopeTH4ecKoro JeKINOH- [1K-3 —3yB
Jypru4eckoro mpou3BoAcTea. Mecto mMa- 2 1 4 2 HOI'0 MaTepuasna U UHTEpHET- VYceTHBII onpoc
TEMaTU4YECKON CTaTUCTUKH B COBPEMEHHOMN HCTOYHUKOB.
METaJITypruu
2. OcoOeHHOCTH MONTyYeHUs], XpaHEHUS U N3yuenune TeopeTuyeckoro JeKunoH- | YctHelif onpoc | OIIK-4 —3yB,
00paboTKu MHPOpPMAIIUN METOIAMU MaTe- 2 5 e 5 HOTO MaTepualia U UHTEpHET- ITK-3 —3yB
MaTH4ECKON CTaTUCTUKH B YCIIOBUSX Me- UCTOYHUKOB. [loaroToBKa K ycTHOMY
TaJUTypru4yeckoro Mporu3BoOJICTBA OIpocy.
3. Hane)xxHOCTh U I0CTOBEpHOCTh HH(pOP- 5 6 5 N3yuenne TeopeTnyeckoro JeKunoH- | 3ammuTa camocto- | OIIK-4 —3yB,
manuu. [lacnopra niaBok. 2 HOT'0 MaTepHuajia U HHTepHET- ATEIbHON I1K-3 —3yB




HCTOYHHKOB. pabothr Ne 1
4. baHKU TaHHBIX. ABTOMaTU3UPOBAHHbIC N3yuenue Teopernueckoro jekiuon- | Kourponbnas pa-| OIIK-4 — 3yB,
6a3bl naHHbIX. CTaTHCTHYECKAst 00paboTKa 2 APU 2 HOr'0 MaTepuajla U UHTEpHET- 6ota Ne 1 [1K-3 —3yB
MIPOM3BOJICTBEHHBIX IaHHBIX HA COBPEMEH- nctouyHuKoB. [lonroroBka K KoH-
HBIX METALTYPTHYECKUX MPEIIPUSTHIX TPOJIbHON padoTe
5. MeToapl MOATOTOBKM MH(MOPMAIMH JTSI N3yuenune TeopeTnueckoro JeKmuoH- | 3ammra camocto- | OITK-4 — 3yB,
WHXKEHEPHBIX pacyeToB. 3HAUYCHHE BU3Ya- 2 2 9 |HOTO Marepuana ¥ HHTCpPHET ATEILHOU pado- ITK-3 - 3yB
JIU3aIMH MPOU3BOJICTBEHHON HH(OpMAITUH. Tbl No 2
6. Mcrionbp30BaHue AIEKTPOHHBIX TaOIIUI] N3ydenue TeopeTnueckoro JeKuuoH- |3ammuTa camocto- | OIIK-4 —3ys,
JUTSI TIPEJICTaBIICHUs HH(pOpMaIUH. 2 421 2 |HOrO Marepuaia U UHTEpHET ATEeJIbHON pabo- [IK-3 — 3yB
TbI Ne 3
7. CoBpeMeHHbIE NAKEThl IPOrpaMM 3JIeK- N3yuenue Teopernueckoro jekuoH- | Kontponbnas pa- | OIIK-4 —3yB,
TpoHHbIX Tabmui. I[laker «OnucatenbHas 9 4 9 HOTO MaTepHualia U HHTepHET- 6ota Ne 2 [IK-3 — 3yB
CTaTUCTUKAY. nuctouyHuKoB. [loaroroBka K KoH-
TPOJIbHOU padoTe

8. OcobeHHoCTH pabOTHI ¢ MH(pOpPMALIHEH B N3yuenune Teopernueckoro Jekuon- | 3ammra camocto- | OIIK-4 —3ys,
cpene 3neKTpoHHbIX Tabmun. Co3naHue 9 A1 o |HOTO MaTepuaia u MHTEPHET SITETTLHOM [IK-3 — 3yB
rpaduueckux 0ObEKTOB Ha JINCTaX U Aua- pabotsl Ne 3
rpaMmax JJIeKTPOHHBIX Tadmui Excel.
9. lIpencranenue nHdoOpMaIuu B BUJIE N3yuenune Teopernueckoro Jekuon- | 3ammra camocto- | OI1K-4 — 3yB,
TabmuI U B rpadguueckoM Buae (rpaduxw, 2 4/411 | 2,5 |HOro marepuaia M HHTEPHET STEIIbHOU [1K-3 —3yB
Jarpammabl). paboTsl Ne 4
Hroro no xypcey 17 |3a/12m| 185 IK3aMeH OIIK-4 — 3yB,

' I1K-3 — 3yB

1 o
— 3aHATUSA TPOBOJAATCA B MHTCPAKTUBHBIX q)opMax (T.e. n3 4 Jacos MPAKTUYCCKUX 3aHATUU 2 Jaca IMPOBOAUTCA C UCIIOJIB30BAHUEM MHTCPAKTUBHBIX

METO/IOB)




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jlnst peanuzaiiuyl MpeIyCMOTPEHHBIX BHJIOB yuyeOHOH paboThl B KauecTBe oOpa3oBa-
TENBPHBIX TEXHOJIOTHH B TPENOJaBaHUU TUCHUIUIMHBI «MaTeMaTHyeckas CTaTHCTHUKA B Me-
TATypTUW»  HCIIOJIB3YIOTCS KaK TPAJAMLMOHHAS M MOJYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIO-
T'MH, TaK ¥ TEXHOJIOTHUS MMPOOJIEMHOTO M HHTEPAKTUBHOTO O0yUYCHUSI.

Jlekuuu mpoxonsaT Kak (GopMe MH(POPMAITMOHHBIX JIEKIHA, TaKk U B (popme NeKIuii-
KOHCYJIBTAIMH, TJIe TEOPETUYECKUI MaTepuall 3apaHee BBIAACTCS OO0YYaIOMIMMCS ISl CaMo-
CTOSITENIFHOTO M3Y4YEHHsI, JJIsl TIOATOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIKLIHUsS Mpo-
XOJUT TI0 TUITY BOIIPOCHI-OTBETHI-IUCKycCHs. MHOTIa JeKunu npoxoasaT B BUJE MPOOIeMHON
JICKIMH C OCBEIEHUEM Pa3JInYHBIX HAYYHBIX IIOJX0/I0B K MIOCTABICHHOM Mpobiieme.

[Ipn mpoBeseHNH MPAKTHYECKUX 3aHATHH HEOOXOANMO IeJICHAPABICHHO MEPEXOANUTh
OT PENpPOAYKTHUBHBIX METOJ0B OOY4EHUS K YACTUYHO-TIOMCKOBBIM U MCCIIEIOBATEIbCKUM Me-
TOJaM, Pa3BUBas JIOTHYECKOE MBIIUICHUE, yMEHHE apryMEHTHUPOBAaTh M OTCTAaUBaTh COO-
CTBEHHOE TOHMMaHue Bompoca. C 3TOH LEeNbI0 BO3MOXKHO HCIIOJIB30BaHUE KaK TPaTUIMOH-
HOH, TaK MPOOJIEeMHON ¥ MHTEPAKTUBHOIN 00pa30BaTEIbHBIX TEXHOJIOTUH.

Ha 3ansaTusx menecooOpa3HO UCIONB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO B3aUMOOOY-
YeHHsI, COBMEIIAs €e C TEXHOJIOTHEel rmpobiaeMHoro o0ydenus. [Ipu 3ToM HE0OXOIMMO TIOBBI-
[IaTh IMO3HABATEIbHYI0 AKTUBHOCTH CTYJCHTOB, OPTaHU3Ysl CAMOCTOSITENbHYIO paboOTy Kak
UCCIIEIOBATEIbCKYIO TBOPUYECKYIO AESTEIBHOCTb.

Crnemyer MCHOJIB30BaTh KOMIUIEKC WHHOBAIMOHHBIX METO/OB AKTUBHOTO OOydYeHWs,
BKJIFOYAIOIIUI B CeOsl:

- CO3/1aHUe MPOOJIEMHBIX CUTYallUid C MOKAa3aTebHBIM PEIICHHEM MPOOJIEMBbI Tpenoa-
BaTeseM u 0e3 Hero;

- CaMOCTOSITENIbHYIO TTOUCKOBYIO JESTEIBHOCTh B PEHICHWU NMPOOIJIEM, HAIPABISIEMYIO
IpernoaaBaTesieM;

- CaMOCTOSTENIEHOE pelleHrne MpolieM 00ydJaroIuMUCs MO/ KOHTPOJIEM IperoiaBaTe-
JISL.

Peanu3anyss M”HHOBAIIMOHHBIX METOJOB OOYYEHHs BO3MOXKHA C HCIIOJIIb30BAaHHEM Clie-
JYIOIIUX TPUEMOB:

- pacKphITHE TpenoaBareieM MPUYUH U XapakTepa Heynad, BCTPEUYAOIIUXCS MPU pe-
HIEHUH NTPo0IIeM;

- IGMOHCTpPAINHS PA3HBIX OXO0/I0B K PEHICHUIO0 KOHKPETHOM MPOOIIEMBI;

- QaHAJIM3 MOJYYEHHBIX PE3yIbTaTOB M OTHICKAaHUE I'PAHUI] UX TPUMEHUMOCTH U JIp.

[lpn mpoBeneHNH 3aKIIOYUTEIBHOTO KOHTPOJS HEOOXOIMMO BBISIBUTH CTEIICHb IIpa-
BWJILHOCTH, 00beMa, ITyOHHbI 3HAHUH, YMEHHI, HABBIKOB, TIOJYUYSHHBIX TIPH U3YYEHHH Kypca
Hapsy C BBISIBJICHUEM CTEIICHH CAaMOCTOSITEIbHOCTH B PUMEHEHHUH MOTyISHHBIX 3HAHHA.

K WHTEepakTHBHBIM METO/aM, HCIOJb3YyEeMbIM TPU W3YyYCHUW AUCHHUILIMHBI «AHAIH3
YHCIIOBOM MH(POPMALIUN», OTHOCSITCS: HCIOIB30BAHNE MTPOOJIEMHBIX METOJIOB M3JI0KEHUS Ma-
Tepuaia ¢ MPUMEHEHUEM IBPUCTUYECKUX MTPUEMOB (CO31aHUe MPOOIEMHBIX CUTYAIUH U JIp.);
a TaKk)Ke CO3J]aHUe AJICKTPOHHBIX MPOAYKTOB (IIPE3CHTAIIH).

6 YueOHO-MeTOAUYeCcKOe 00ecTieueHHe CAMOCTOAITeILHOIH padoThl 00y4yarouxcst

Bomnpocs! s caMonpoBepKH MPECTaBICHBI B BUJIE TPAKTUKO-OPHEHTUPOBAHHBIX 3a-

}IaHI/II\/II AJId BBIIIOJIHEHUA PACUCTOB IO MPUMCEHCHUIO YUCIICHHBIX METOJOB JJII OLICHKU HC-
MOJIb30BAHUSI TIPOU3BOACTBEHHBIX M TEXHOJIOIMYECKHX JAHHBIX. Takxke BOIPOCHI I CaMo-
NIPOBEPKH TIPE/ICTABICHBI TEOPETHUECKUMH BOIIPOCAMH, TPEOyIOImUe pa3BEPHYTOTO yCTHOTO
OTBETa, MO3BOJISIOIINE MTPOBEPUTH YPOBEHb YCBOCHUS 3HAHUW M OCBOEHHUS OOLIMX M Hpodec-
CHOHAJIBHBIX KOMHeTeHHI/Iﬁ 10 AUCIIUITIIINHE.

[To nucrumnmuHe «MaTeMmaTHyeckass CTATHCTHKA B METAJUIyprHH» IpelycMOTpeHa
ayIUTOpHAs U BHEAYAUTOPHAsl CAMOCTOSATEIbHAsI paboTa 00y4YarouXcs.

AynuTopHas caMOCTOATENbHAs pad0oTa CTY/IEHTOB MPEIIONAraeT peuieHne KOHTPOIIb-



HBIX 33/1a4 HA MPAKTUYECKUX 3AHITHUSIX.

Bomnpock!l u 3aganus s NpakTAYECKUX 3aHSATUNA U MPOBEACHUS CAMOCTOSTEIBLHON pa-
00THI IO TUCIUIUIMHE «MaTeMaTnyeckasi CTaTUCTHKA B METAJUTYPTHI» OMyOJIMKOBAHBI B ClIE-
IyloleM y4eOHO-METOJAMYECKOM obOecriedeHnH: «AHamu3 HHQPOpPMAIMH B METaLUTyprHI».
Meronudeckue yka3zaHUsi K TPAKTHUYECKUM paboTaM MO JUCHUIUIHHE «AHAIHU3 YHCIOBON
uHpopmanumn» 1 odydaromuxces no HampasieHnto 22.03.02 «MeTtamuryprus» THEBHOU U
3a049HON Qopm oOydeHus: Marauroropck: M3n-Bo MarHUTOTOpCK. TOC. TEXH. YH-Ta WM.
I'. 1. Hocoma, 2017. 26 c.

TeMbl caMOCTOATEILHBIX Pa0OT:

Camocmosimenvtas paboma N? 1

HccnenoBanue BIUSHIS TEMIIEPATyphl U JABJIICHUS B IIAXTE JOMEHHOM MeYH HAa paBHO-
BECHBIN cocTaB rasza no peakuuu Ct + CO,=2CO

Camocmosimenvhas paboma N© 2

HccnenoBanue U3MEHEHUI paBHOBECHOW KOHIIEHTPAIMK KHCIOPO/a B YCIOBHIX CTaJle-
IIaBWIbHBIX Tporieccos 1o peakiuu [C] + [O] = {CO}

Camocmosimeavnasn paboma N 3

AHanu3 uncinoBod uHbopMaIuu (MacrnopToB KOHBEPTEPHOU IUIABKU) C HUCIOJIb30BAHU-
€M craTHCcTHYecKoro makera Excel

Camocmosimenvtas paboma N? 4

[TonGop nuHUi TpeHaa s BBIOOPKH MPOU3BOJICTBEHHBIX JTaHHBIX

AyIMTOpPHBIE KOHTPOJIbHbIE PA0OTHI:

Konmponvnas paboma Nel

1. Ipeamer u3yuenust Hayku «Cratuctuka»? UTo HEOOXOIUMO BBITOIHHUTH MEpPEX
HAYaJoM aHanu3a HHpopMaIuu?

2. Knaccudukamnus morpemnrHoctei? (aOCoMoTHAsI, OTHOCUTENbHAS, TIPUBEICHHAS, Me-
TOAUYECKas, TMYHOCTHAS, “TIpoMaxu’’, UHCTpyYMEeHTanbHas, u T.1. Kitacc Tounoctu npubopa?
UTto 03Ha4aeT ero YMCIeHHOE 3HaueHue?

Konumponvnasa paboma Ne2

1. OnmcartenbHONM CTaTHCTHKA (CpeqHee 3HAYeHHEe, MaTeMaTHYecKoe OXHUIAaHUE, HOP-
MaJIbHBIN 3aKOH paclpeleNieHus, TUCIEPCUs, CPEIHEKBAAPaTUIECKOe OTKIOHEHHE, MOJIa, Me-
JiaHa)

2. Csa3p Mexay mapamerpamu ((GyHKIIMOHAJIbHAs, CTOXAacTUYecKas), KOBapHalus U
KOPpEeJSIIKs, TapHas ¥ MHOXKECTBEHHAS, YHCIICHHOE 3HaUYeHHe Kod(duimeHTa KOppesaua 1
€ro CBOMCTBA.

IIpumepHBIE BONPOCHI 1JIs1 YCTHOT'O ONpPoOca:
1.Yto Ha3bIBaeTCS CTATUCTUKOMN?
. [lpuMeHeHne MaTeMaTHYECKONW CTATUCTUKH B 00JaCTH METAJITypruu?
. Kak xnaccuduumpyrorcs norpemsoctu?
. UTo Ha3bIBalOT aOCOJIFOTHON MOTPEIIHOCTHIO?
. UTO Ha3bIBarOT OTHOCUTEIBHON MOTPEMIHOCTHIO?
. UTo Ha3bIBAIOT NPUBEACHHOMN MOIPEUTHOCTHIO?
. Uro Takoe “npomaxu’?
. UTo Ha3bIBAIOT KJIACCOM TOYHOCTH NproOopa? UTo o3HavaeT ero YUCIeHHOE 3HaYeHue?
. UTo Ha3bIBaIOT OMMCATEIHLHOM CTATUCTUKON, KaKHe CTaTUCTUUYECKHE (QYHKIIUU BKIIOUECHBI
B 9TOT TEPMUH?
10. Kak onpenenuts cpeHee 3Ha4YeHUeE U1l HEIPEPbIBHOW U TUCKPETHON BETUYUHBI?
11. Yto Takoe MaTeMaTH4eCKOe OKUJaHUE?
12. HopmainbHbIi 3aK0H pacnpeenenus (MaTeMaTuuecKuil 1 rpaguueckuii) Buj?
13. Yro Ha3bIBaeTcs aucrepcuei?
14. UTo Ha3bIBAIOT CPETHEKBAIPATUYECKUM OTKIIOHEHHEM?
15. Yto Ha3bpIBatOT MOJIOM?

O 0 NN DN Wi



16. UTto Ha3pIBaIOT MEeAUAHOM?

17. Kakue BUJIBI CBSI3M MEXKTy TapaMeTpaMu ObIBAtOT?
18. Uto Ha3BIBAIOT CTOXACTHYSCKOM CBA3BIO?

19. YUto Ha3bIBalOT KOBapUalKeii?

20. Yto Ha3bIBAIOT KOppeEsIuei?



7 OneHOYHbBIE CPEICTBA ISl POBECHUs POMEKYTOYHOM aTTeCTAllUN
a) [linanupyemble pe3yabTaThl 00YyUYeHHs U OlEHOYHbIE CPECTBA ISl POBEJACHUs MPOMEKYTOYHON aTTeCTANNM:

CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeCTBa

OIIK-4 - roTOBHOCTBIO €

04€eTaTh TEOPHUI0 U MPAKTHKY /s pellleH

Hd HHKCHEPHBIX 3a1a4

3HaThb

OCHOBHBIE TEPMUHBI, OIIPEJIEICHHUS,
TEOPEMBI U IOHATUS MAaTEMATHUYECKOM
CTaTHUCTUKH B METAJTypIUH;

MeTto/1bl OLIEHMBAHUS [TAPAMETPOB
HEU3BECTHOIO pacIpeesIeHUs TeHEPallb-
HOW COBOKYITHOCTU IIPOU3BOJCTBEHHBIX
JaHHBIX U IIPOBEPKU UX CBOUCTB;

Ilepeuens meopemuueckux 60npocos K IK3ameHy:
1.Yro Ha3bIBaETCS CTATUCTUKON?
2. [lpyumeHeHne MaTEMaTHYECKON CTATUCTUKU B 00aCTU METAJLITyprun?
3. Kak knaccuunupyrorcs morpemHocTu?
4. Yto Ha3bIBAIOT a0COJIFOTHOM MOTPEIIHOCTHIO?
5. YTo Ha3bIBAIOT OTHOCUTENBHOM MOIPEIIHOCTHIO?
6. UTo Ha3bIBAIOT IPUBEACHHOMN MOIPEUTHOCTHIO?
7. Yro Takoe “npomaxu’’?
8. UTo Ha3bIBAIOT KJIACCOM TOYHOCTHU IprbOopa? YTo 03HAaYaeT ero YMCcIeHHOEe 3Ha-
yeHue?
9. UTo HA3BIBAIOT OMKCATEIHHON CTATHCTUKOMN, KAKHE CTATHCTUYCCKUE (QYHKITUU
BKJIFOYEHBI B 3TOT TEPMHH?
10. Kak onpenenuth cpeaHee 3HAUECHUE JIJIs1 HEIPEPHIBHOM U JUCKPETHON BEIUYU-
HBbI?
11. YTo Takoe MaTeMaTH4eCcKOe OKUJaHue?
12. HopmanbHbIi 3aK0H pacnpeenenus (MaTeMaTuuecKuil U rpaduieckuii) Buj?
13. Yrto Ha3bIBaeTCA qucriepcuei?
14. Yto Ha3bIBAIOT CPEHEKBAAPATUYECKUM OTKIOHEHUEM?
15. Yto Ha3bIBAIOT MO0 ?
16. Uto Ha3LIBAIOT MeAUAHO?
17. Kakue BUIbl CBA3M MEXAY apaMeTpaMu ObIBatOT?
18. YTo Ha3bIBAIOT CTOXACTUYECKOM CBSA3BIO?
19. YUto Ha3pIBatOT KOBapuanuein?
20. Yto Ha3bIBAIOT KOppeEsuen?
21. ITapHast * MHOKECTBEHHAS! KOPPEJSLUS?
22. Kak onpenenuTb KOdQPHUIHMEHT KOppensuuu?




CTpyKTYpHBIN 2JIEMEHT

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeCcTBa

KOMITETCHIIUH
23.Yucnennoe 3HaYeHUE K0P PUIIMEHTA KOPPEIIALHH?
24. Yto Ha3BIBAIOT perpeccueii?
25. TlosicHuTe MPUHIUIT METOIa HAUMEHBIIIUX KBaJIpaTOB?
26. YpaBHeHHUE perpeccu U KOdQPHUIMEHT armpoKCUuManun?
27. YpaBuenue nunuu Tpenna u KodhPUIMEHT anmnpoKcuMaIun?
28. Yrto HazpiBaloT kputeprem duiiepa?
29. Yro Ha3biBalOT KpuTepueMm CThroieHTa?
30. Kak BbINOJHSAETCS MPOBEPKA CTATUCTUYCCKUX THUIIOTE3 HA aJIEKBATHOCTD
YMetb CocTaBisTh M peHIaTh pa3lIuYHbIC Ilpumepnvie npakmuyeckue 3a0anusn 011 IK3AMEHA.
CTaTUCTHYECKHE 3324, - BBIMOJHUTH 3aJjaHle OTrpaHUYeHHI (YCIOBUIA) BBeleHHEM OapbepHOM, mTpadHOn
Crpynnuposath  JaHHbIE  JHO0OTO | hyHKIMH;
o0beMa U NpEACTABUTH HMX BH3yalu3a- |- oOpabaThIBaTh MACCHB JAHHBIX KOHBEPTEPHHIX IUIABOK, CIPYIIUPOBATH AaHHEIE,
LU0, IPOBECTH NCCKPUITHBHYIO CTAaTH- [ BpigBUTH KOPPEJLMIO MEXKAY 3aJlaHHBIMU ITapaMeTpaMu JaHHBIX
CTHUKY I10 MMCHOIINMCA JaHHbIM
Bnaners HaBbIKOM MpakTUYECKOTr0o aHaIn3a 3aoanus na pewienue 3a0ay u3 npogheccuonHanvHoul odnacmu

CTaTUCTUYCCKUX OAHHBIX IJIS pCHICHUS
TCXHOJOTUYCCKHX 3a1a4

— HCTIONIB3Ys TakeT «OmucaTeNibHas CTATHCTHKA», MPOAHATH3UPOBATH BBIOOPKY H3
1300 mmaBok B KKIJ

IIK-3 - roTOBHOCTBLIO MCII0JIb30BATh (l)H3HKO-MaTeMaTI/l‘-leCKI/Iﬁ anmnapar aJisi pelicHusd 3a/1a4, BOSGHUKAKIIUX B X0/1€ I[pO(l)eCCHOHaJILHOﬁ aes-

TeJIbHOCTH
3HaTh Meroapl IPOBEPKU CTATUCTHIECKUX | Ilepeuens meopemuyueckux 60npocos K IK3amemny:
TUNoTe3 B 001aCTH METAJLTyPriy O T1a- 1. [ToHsiTHE CTATUCTUUYECKOM TMIIOTE3BI
pameTpax pactpe/ie/IeHuii U cornacuu ¢ | 2, JByXBBIOOPOUHBIH t-TeCT 151 cpeHuX. TexHomorus: paboTsl
TCOPCTUYCCKUM PACTIPEACIICHUCM 3. Cuctemuoe nporpammuoe odecnieuenue (CI10)
4. [Tpuxnannoe nporpammuoe obecneuenue (I1110)
Ymerp [IpoBepATh BIUSHNE N3YYaEMBIX

(bakTopoB 000 MPUPOIBI HA HUCCIETY-
eMYIO NIePEMEHHYIO

IIpumepnvie npakmuueckue 3a0anus 014 IK3AMEHA:
- UCTIONB3Ysl PYHKIUIO CO3MaHMsI rpaduIeckux OOBEKTOB Ha JIMCTaX M JUarpaMmax
ANEKTPOHHBIX Tabimi Excel (mHelyarsie rpadukn), OLEHUTH JOCTOBEPHOCThH 3HAa-
YeHHU TTapaMeTPOB MAaCCHBA JAHHBIX M YIAINUTH BBITAIAIONINE TOUKH.




CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeCcTBa

Bnanets

HaBbIkoM MpakTH4ecKoro npumMeHe-
HUS MOJTYYSHHBIX 3HAHUN JJIs1 PEeILECHUs
peanbHBIX 33a7a4, BCTPEUAIOIINXCS B
npodecCHOHATBHOM JesITeTbHOCTH CTa-
TUCTHUKOB, AaHAJIUTUKOB U IPYTUX CIIEIH-
QJIMCTOB COBPEMEHHBIX METaJUTypruye-
CKUX MPEINPUITHN

3aoanun na pewienue 3a0ay u3 npogheccuoHanvHou odonacmu:
—B cpelie dIeKTpOoHHBIX Tabmui Excel nmpoananmu3upoBaTh MpOU3BOJICTBEHHBIC AaH-
Hble qoMeHHOro 1exa [TAO «MMK» u o1leHUTh BIUSIHUE TEMIIEpaTyphbl U AaBICHUS
B LIAXTE JIOMEHHOM €Y Ha PaBHOBECHBIN COCTAB Ia3a




0) Ilopsnok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAIUH, IOKA3aTeJIM M KPUTEPUH OLleHHBa-
HHUSA

[TpomexyTouHas aTTecTalys 1Mo JUCHUIUIMHE «MaTeMaTnieckas CTaTHCTUKA B METaJLTyp-
UM BKIIIOYAET TEOPETUUYECKHE BOMPOCHI, O3BOJISAIONINE OLICHUTh YPOBEHb YCBOCHHS 00y4aro-
MIMMUCS 3HAaHUH, U IPAKTUYECKHE 3a/1aHUs, BBIBISIOIINE CTETIEHb C(OPMUPOBAHHOCTH YMEHUI
U BJIaJICHUH, TPOBOJIUTCS B (pOpME IK3aMeHa.

DK3aMeH MO JaHHOM MUCLUIUIMHE MPOBOIMTCSA B YCTHOH (opMe MO IK3aMEHAI[MOHHBIM
Ouieram, KaXIblil U3 KOTOPBIX BKIIIOUAET 2 TEOPETHUECKUX BOMPOCA U OJHO MPAKTUYECKOE 3a-
JTaHHE.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CUCTEMATUYECKOE U TI1y0oKOe 3HaHue y4eo-
HOT'O MaTepuasia, CBOOOIHO BBIMOJIHSACT MPAKTHUECKUE 3a/laHUsl, CBOOOIHO ONEpUpYEeT 3HAHUSI-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIILIEHHOMN CJI0KHOCTH.

— Ha OLIEHKY «Xopomio» (4 6amra) — o0yJaromuiicss TEMOHCTPUPYET CPEAHHIA YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHLIUNA: OCHOBHbBIC 3HAHUS, YMEHHUSI OCBOEHBI, HO JIOMYCKAIOTCS He-
3HAYUTEIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHEHUS MPH AHATUTHYECKUX OMEpaIusax, nepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OILICHKY «YJAO0BJIETBOPUTEILHO» (3 Oaia) — 00yJaromuics AeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINII: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIMOKH, TPOSIBIISIETCS OTCYTCTBHE OTAEIBHBIX 3HAHWW, YMEHUH, HABBIKOB, 00yUYarOIUics
UCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHHS MPH ONEPUPOBAHMM 3HAHUSMU U YMEHUAMU TPU HX
NepeHOCce Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HEeYAO0BJIETBOPUTEIbHO» (2 Oanna) — oOydaromuics JeMOHCTPUPYET 3Ha-
Hus He Oosee 20% TeEOpeTHYecKoro Marepuana, 10IMyCcKaeT CyIECTBEHHbIE OIIMOKH, HE MOKET
MOKAa3aTh MHTEIUIEKTYya IbHbIe HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyJOBJIETBOPHUTEJbHO» (1 Oain) — oOyuaromuiics HE MOXET MOKa3aTh
3HAHUS Ha YPOBHE BOCIPOU3BEICHHS M OOBSICHEHUS MH(OpMALUU, HE MOXKET MOKa3aTh UHTEI-
JIEKTYyaJIbHBIC HABBIKM PEUICHUS IIPOCTHIX 33/1a4.

8 YuebHO-MeToiMYeCKOe U MHGOPMAIIMOHHOE 00€ecIieueHne IUCITUTLTHHBI
a) OcHoBHas TUTEpaTYypa:

1. Coxomnog, I'. A. OCHOBBI MaTEeMAaTHYECKON CTATUCTUKH : yU4eOHHK. — 2-¢ m31. — M. :
NH®PA-M, 2019. — 368 c. + on. marepuansl [DJAeKTpOHHBIA pecypc; Pexum gocryma
http://www.znanium.com].— (Bricmiee oOpa3oBaHme: bakanaBpuar). —

www.dx.doi.org/10.12737/3072. - ISBN 978-5-16-101131-7. - Tekct : snekrpoHHsbiid. - URL:
https://new.znanium.com/catalog/product/1008001

0) JlonomuurtensHas TuTeparypa:

1. Menbauuenko, A. C. MaremaTtruyeckasi CTATUCTHKA M aHAJIU3 JIaHHBIX : yueOHOe T0Co-
oue / A. C. Menpanuenko. — MockBa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-906953-62-
9.— Tekcr: onexTpoHHBIH // JlaHb : JIeKTpOHHO-OMOMMorewnass cucrema. — URL:
https://e.lanbook.com/book/108035

2. Xycuyraunos, P. I1I. MaremaTrueckas craTUCTHKA: YdeOHoe mocoone / XyCHYTAWHOB
P.II. - M.:HUIl THO®PA-M, 2019. - 205 c. (Bricuiee o6pa3oBanue: bakanaspuar) (O0m0xKa.
KBC)ISBN 978-5-16-009520-2. - Tekct : anexTponHsbIi. - URL:
https://new.znanium.com/catalog/product/1002159

3. Bepesunen, U. B. [IpakTuky™m 10 T€OpHH BEPOSATHOCTEH W MaTEMaTHYECKOH CTATHCTHKE
/ . B. bepesunen ; Beicimas mkona menemkmenta CII6I'Y. — 9-e usz., ucnp. u gon. — CaHKT-
[TeTepOypr : Beicmas mkona meremxmenTa, 2013 — 163 c. - ISBN 978-5-9924-0088-5. - Teker



https://new.znanium.com/catalog/product/1008001
https://e.lanbook.com/book/108035
https://new.znanium.com/catalog/product/1002159

: anekTpoHHbI. - URL: https://new.znanium.com/catalog/product/492718

4. Koran, E. A. Teopust BeposiTHOCTEH U MaTeMaTHYEeCKas CTaTHUCTHKA : ydeOHUK / E.A.
Koran, A.A. FOpuenko. — Mocksa : UTHOPA-M, 2020. — 250 c. — (Bricmee obpazoBanue:
bakanaspuar). — DOl 10.12737/textbook_5cde54d3671a96.35212605. - ISBN 978-5-16-
106292-0. - Tekcr : anekrponnsiid. - URL: https://new.znanium.com/catalog/product/1052969

5. Menpanuenko, A. C. CTaTUCTHUECKHI aHAJIM3 B METAJUTYPTHH U MaTEPUAIOBEICHUH :
yuebnuk / A. C. Menbanuenko. — MockBa : MUCUC, 2009. — 268 c¢. — ISBN 978-5-87623-
258-8. — Texkcr : anexktpoHHbll // Jlanb : 3ieKkTpoHHO-OMOMMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/2066

Iepuoauyeckas neyarsb ((KypHAJIbI):

1. HayyHO-TeXHUUECKUI U HayYHO-IIPOU3BOJCTBEHHBIN KypHal "M3BecTus Bricimx
Yuebubix 3aBencuuii. Yepnas Meramtyprus". — URL: https://fermet.misis.ru/jour/index

2. HayuHO-TeXHMYECKHUI U TPOM3BOJACTBEHHBIN xypHal «Metamypr». — URL:
http://www.metallurgizdat.com/index.php

3. Hay4HO-TeXHUYECKHA, TPOU3BOJICTBEHHBIN U y4eOHO-METOANMYECKH xKypHan «[Ipous-
BOjIcTBO mpokaray. — URL: http://www.nait.ru/journals/index.php?p_journal id=7

4. HayuyHO-TeXHMYECKUI U TPOU3BOJCTBEHHBIN KypHal «UEpHas metamunyprus. bronne-
TEHb HAYYHO-TEXHUYECKOHN U IKOHOMUYECKOM nHpopmanumny». — URL:
https://chermetinfo.elpub.ru/jour

5. Hayunsrii xxypuan «4€pusie metamiby. — URL:
https://www.rudmet.ru/catalog/journals/5/

6. Journal of Chemical technology and metallurgy (xypHai XuMuueCcKO#t TEXHOJIOTUH U
merawtyprun). — URL: https://dl.uctm.edu/journal/web/home

7. Hayunsrii xxypHan «Bectnuk MI'TY um. I''M. HocoBay». — URL: http://vestnik.magtu.ru/

8. Crienmmanm3upoBaHHbIA HAYYHO-TEXHHUUECKUH *KypHa «JIuTeiiHOe MPON3BOACTBO. —
URL: http://www.foundrymag.ru/

9. Hayuno-rexundeckuii sxypHan «JIurermmk Poccum». — URL:
http://www.ruscastings.ru/work/396/6988

10. EsxxemecstyHBIN HAYIHO-TEXHUYECKHIA ¥ TIPON3BOACTBEHHBIN JKypHaT «MeTaiuioBee-
HHE ¥ TepMHuuecKkas o0padoTka metaimoBy. — URL: http://mitom.folium.ru/

11. ExemecsiuHbIi perieH3upyeMBbIii TPOU3BOICTBEHHBIH, HAYYHO-TEXHUYECKUI U y4eOHO-
metoanyeckuit xypHan "TexHonorus metamuios". — URL:
http://www.nait.ru/journals/index.php?p_journal_id=8

12. XKypnan «Teopust 1 TEXHOIOTUS METALTyprudeckoro npousBoacTea». — URL:
http://ttmp.magtu.ru/ru/

B) MeToanyeckune yKazaHusi:

«AHanu3 uHGOpMallMU B METAJUTYprumn». Meronnyeckue yka3aHus K NpPaKTUYECKUM pa-
60TaM Mo TUCLUIUTMHE «AHAIN3 YUCIOBOM HH(pOpMAMKU» ISl 00YJaIOIMXCs [0 HAIPaBJICHUIO
22.03.02 «Metannyprusi» JHEBHOW U 3a04HOM ¢opMm oOyuenusi: Maruurtoropck: M3a-so Mar-
HUTOTOPCK. TOc. TexH. yH-Ta uM. I'. 1. Hocosa, 2017. 26 c.

r) Ilporpammuoe odecnneuenue u UHTEepHET-pecypcenl:
IIporpamMmmHoe o0ecneyeHue:

Haunmenosanue [10 No norosopa Cpox neiCTBUS TUTICH3UHI
MS Windows 7 Professional(wist | ;1 1557 18 o1 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno

CBOOOJHO  pacmpocTpa-

FAR Manager msemoe 11O

OeccpovHO
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7Zip CcBOOOIHO

pacnpoCcTpaHsIeMoe

0eccpovHO

HNuTepHeT-pecypesbl

— HaunonansHas nH(GOpMAIMOHHO-aHATUTHYECKAasd cUcTeMa — PoccuiicKuii MHIIEKC HAYYHOTO
murupoBanus (PUHLY). — URL: https://elibrary.ru/project_risc.asp.

— ITouckoBas cucrema Akaaemusi Google (GoogleScholar) — URL: https://scholar.google.ru/.

— Nudopmanmonnas cucrema — EquHoe oKHO 1ocTyma K nHGpopMannoHHbIM cuctemam — URL:
http://window.edu.ru/.

— @enepanbHOE TOCYIAapCTBEHHOE OFODKETHOE yupexieHue «DepepalibHbli WHCTUTYT MPO-
MBIIIEHHON cOOCTBEHHOCTHY. — Peskum noctyma: https://wwwl.fips.ru/

9 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIINHBI

Tun u Hazeanue ayoumopuu

OcHawenue ayoumopuu

VYyeOHas ayquTopus ais
NPOBECHUS 3aHATHUH JIeK-
IIMOHHOTO THIIA

TexHuueckue cpencTBa 00ydeHus, CayKalue 1Jis IpecTaB-
JieHus y4eOHOM HHPOpPMALIUU OOJIBIIION ayIUTOPHH: MYJIbTH-
MEAMIHBIC CPECTBA XPAHCHHUS, TIEPEIavd U TIPEICTABICHUS
yueOHoit nadopmanuu. Crenuanu3upoBaHHas MeOesb

VYyeOHast ayquTopus Ais
IIPOBE/ICHUS MPAKTUYECKUX
3aHATHI

TexHu4eckue cpencTBa 00ydeHus, CIyKalie 1 IpeacTaB-
JieHus y4eOHOM HHPOpMALIUU OOJIBIIION ayTUTOPHH: MYJIbTH-
MEAWIHBIC CPEICTBA XPAHCHHUS, TIEPEIavX U TIPEICTABICHUS
yueOHoit nadopmanuu. Crenuanu3upoBaHHas MeOesb

VYyeOHast ayquTopus Ais
IPYIIIOBBIX U UHJMBH]TY-
aJIbHBIX KOHCYJIbTAlUH, Te-
KYLIEro KOHTPOJIS U Mpo-
MEKYTOYHOM aTTECTALIMU

Kommbrotepnas Texuuka ¢ nakerom MS Office, ¢ moakioue-
HUEM K ceTH «IHTEpHET» U ¢ JOCTYIIOM B 3JICKTPOHHYIO HH-
(dbopmarmoHHO-00pa3oBaTeNibHyI0 cpeay yHuBepcurera. Crie-
UATM3UPOBaHHAs MeOeIIh

[Tomernienue 11t caMocTo-
ATEIbHOU paboThI

Kommnerorepaas texuuka ¢ makerom MS Office, ¢ moakmoue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B JICKTPOHHYIO HH-
dbopMarmoHHO-00pa3oBaTenbHyl0 cpeay yHuBepcuteta. Crie-
[IMaTU3UpOBaHHAs MeOeITh

[Tomemenue 1uist XpaHeHUs
U IpOPUIAKTHYECKOTO 00-
CITy>KMBaHHsI y4eOHOTO
o0opyoBaHUs

Crneunanu3upoBaHHas MeOesb: CTeIIaXKU U1 XpaHEHUs
yueOHOT0 000PYIOBAHMS.

HNHCTpyMEHTBI AJ11 peMOHTa y4eOHOro 060py10BaHUs.
[Ixadsr q1a xpaHeHUsT y4eOHO-METOUIECKON JOKYMEHTAIIHI
U MaTepuasoB
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