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Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSITEeNBHO YCTaHABIMBaEMbIi 00pa30BaTENbHBIN CTaHAaPT BBICIIET0 00pa3oBaHus - MarucTparypa denepanpHoe
rOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE yUpexkIeHHEe BHICIIEro oopa3zoBanus « HannoHaabHbIN HCCaen0oBaTeNbCKUN
texHojoruueckuil yauusepcuter <« MUCHUCy» no nanpasnenuto moaroroBku 22.04.02 METAJUUTYPTI'USA (npukas ot 02.04.2021 r. Ne
119 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘IC6HOFO IJ1aHa:

Hamnpagsnenue 22.04.02 Metamnyprus, 22.04.02-MMT-23-13.plx [ludpoBoe ynpaBieHHEe TEXHOJOTHUYECKHMHU POIIECCaMU
METAJULypruy U MalIMHOCTPOEHUs, yTBepkAeHHOro YuensiM coBetoM HUTY MUCHUC B cocrae coorBercTBytomel OIIOII BO
22.06.2023, mporoxoin Ne 5-23

YrBepxnena B coctase OIIOIT BO:

Hamnpagsnenue 22.04.02 Metamnyprus, LludpoBoe yrnpasiieHre TEXHOIOTHISCKAMH MPOIIECCAMU METAJUTYPIHU ¥ MAIIMHOCTPOCHNS,
yrBepakaIeHHON YuensiM coBetom HUTY MUCHUC 22.06.2023, nporokon Ne 5-23

Pabouast mporpamma oj00peHa Ha 3aceaHuu
Ka(l)eupa METAJLTYPIrUuM CTAJIU, HOBBIX IPOU3BOJACTBECHHBIX TEXHOJIOTHI U 3alllUThl METAJ1JI0B

[Iporokoin ot 09.06.2022 ., Nel1

PykoBonutens noapaznenenus Jyo A.B.



1. HEJIX OCBOEHUA

1.1 | MaTp 3HaHKA B 00JIACTH MCCIICIOBAHHS COCTAaBA U OMPEIENICHU Ka9eCTBA CIIABOB YEPHBIX METAIIIOB, O3BOJISIONIIX
peraTh Ha MPOU3BOACTBE KOHKPETHBIE

1.2 | TeEXHOTOTMYECKHE 3a0aUN

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Brox OIT: b1.B./IB.04
2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:
2.2 Jucunninubl (MOIy/IHM) U PAKTHKHU, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeauIecTBYyOLIEe:

2.2.1 | CoBpeMeHHBIE METO/Ibl METAJLTYPIUU, MAIIMHOCTPOEHUS U MAaTEPUATIOBEICHUS
2.2.2 |VIHHOBalMOHHOE IIPOU3BOJCTBO BBICOKOJIEIMPOBAHHON CTAJIM U CIIJIABOB
2.2.3 | MopenupoBaHue U ONTUMHU3ALNS METAILTYPTUYECKUX MTPOIIECCOB
2.2.4 | MoHHTOPHHT pabOTHI METAILTYPTHIECKOTO MPEATIPUATHS
2.2.5 |OO6opynoBaHue U TEXHOJIOIUHU CHIELHATIBHOMN JIEKTPOMETAITypruu
2.2.6 |IloarotoBka K MpoOIEAYpe 3aIIUTHI M 3aIUTa BBITYCKHOW KBATH(QHUKAIIMOHHOW PabOTHI
2.2.7 |IlpenaumiaoMHas MpaKkTHKa
2.2.8 | HayuHo-uccnemoBarenbckas MpakTHKa
2.2.9 | HayuHo-uccnenoBarenabckas pabora
2.2.10 |Pa3paboTka u peanuzanus NpearnpuHIMATEIbCKUX TPOCKTOB
2.2.11 |IloaroroBka K MpoLeRype 3alIUThI U 3aI1MTa BHITYCKHON KBaTH(UKATMOHHON paboThI

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHITUAMNA

OIIK-1: Cnioco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIM) HCCIEI0BaTEIbCKHE 321241, HA 0CHOBE (pyHAaMeHTAJbLHBIX 3HAHMIA,
3HAHMIT B MEeKAMCHUIJIMHAPHBIX 00/1aCTSX B 00/1aCTH METAJLIYPIruu

3HaThb:

OIIK-1-32 MeToBI ¥ CpecTBa M3MEPEHHS (PU3NIECKIX BENUYNH, (HH3UKO-XUMHUECKAE OCHOBEI U ITPUHIIAIIEI OCHOBHBIX
METAJUIyprUYECKUX MIPOLECCOB IIPYU IPOU3BOJCTBE CILUIABOB YEPHBIX METAILIIOB

OIIK-1-31 omeHUBaTh COOTBETCTBUE AEATENBHOCTHU MOAPA3ACICHUIN U IPEANPUATHS HOpMaM U IpaBUIaM

YMeTh:

OIIK-1-Y1 onpenenars GU3NUCCKUE U MEXAHUIECKUE CBOMCTBA MATEPHUAIIOB MPH PA3IMIHBIX CIIOCO0AX MCIBITAHUN; TIPUMECHSTh
METOJIBI aHAIN3a U 00pabOTKH SKCTIEPUMEHTAITLHBIX JAHHBIX

IIK-4: Cioco0HOCTH NPOBOAUTDH IKCIEPUMEHTHI 110 32JaHHBIM METOIMKAM ¢ 00pa00oTKOi U aHAJIU30M Pe3yJIbTATOB

Baagern:

[1K-4-B2 naBBIKaMM IPHMEHEHHS METOJI0B KOHTPOJIS MaTEPHATIOB K KOHKPETHBIM IIPOU3BOICTBEHHBIM 3a1a4aM

[TIK-4-B1 MeTonamu aHanmm3a TEXHOJIOTHYECKUX MPOLIECCOB U UX BIUSHUS HAa KAUYECTBO MOJIYYaeMbIX U3EINH

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble
KOMIeTeHIUI pecypcsl padoTsl
Pa3gen 1. CTpykTypHBIE B
usuko-xumMuyecKkue
MeTO/Ibl AHAJIU3A
MaTepUajoB
1.1 CTpyKTypHBIE H QUIUKO- 1 4 OIIK-1-31 JI1.1 JI11.2
XAMHYECKHE METO/IbI AaHAJIN3a OIIK-1-32 JI1.3J11.4
Matepuainos /Jlex/ OIIK-1-Y1 IIK
-4-B1 IIK-4-B2
1.2 Mertamnorpadpuieckue u 1 4 OIIK-1-31 JIT.1J11.2
3JIEKTPOHHBIE OIIK-1-32 JI1.3J11.4
Mukpockornsl /TIp/ OIIK-1-Y1 IIK
-4-B1




Pa3nen 2. duznyeckue
CBOMCTBA METAJLJIOB U
CILIABOB

2.1 TemnoBsie CBOKCTBA 1 4 OIIK-1-31 JI1.1 JI11.2
MeTtasuioB /Jlex/ OIIK-1-32 JI1.3 J11.4
OIIK-1-Y1 IIK
-4-B1
2.2 3aKOHOMEPHOCTH TEIJIOBOTO 1 4 OIIK-1-31 JI1.1 JI11.2
pacimpeHus TBepAbIX OIIK-1-32 JI1.3J11.4
ten /TIp/ OIIK-1-Y1 IIK
-4-B1
Pa3gen 3. Metoast
onpenenenus GuU3MIeCKHX
CBOICTB
3.1 DNEKTPUYECKUE CBOWCTBA 1 4 OIIK-1-31 JIT.1J11.2
MeTtaioB /JIex/ OIIK-1-32 JI1.3J11.4
OIIK-1-Y1 IIK
-4-B1
3.2 Mertoabl u3MepeHust 1 5 OIIK-1-31 JIT.1J11.2
ANEKTPONPOBOAHOCTH /JIek/ OIIK-1-32 JI1.3 J11.4
OIIK-1-Y1 IIK
-4-B1
33 MarHuTHbIE CBOHCTBA 1 2 OIIK-1-31 JIT.1J11.2
METaJJIOB. XapaKTEePUCTUKH OIIK-1-32 JI1.3J11.4
METJIU THCTEpPE3UCca OIIK-1-Y1 IIK
(dheppomarneruxos. /I1p/ -4-B1
Paznen 4. ludppakumnonnnie
MeTO/Ibl HCCJIeI0BAHMS
METAJIJIOB U CIJIABOB
4.1 JndpakimoHHbIE METOBI 1 1 OIIK-1-31 JI1.1 JI11.2
uccnenosanus /I1p/ OIIK-1-32 JI1.3 J11.4
OIIK-1-Y1 IIK 21
-4-B1
4.2 PentrenoBckue 1 2 OIIK-1-31 JI1.1 JI11.2 Pl
JTu(paKTOMeTphl. AHAIH3 OIIK-1-32 JI1.3 J11.4
nudpaxrorpamm /T1p/ OIIK-1-V1 IIK
-4-B1
43 Ormpenienenue Tumna 1 4 OIIK-1-31 JI1.1 JI11.2
KPUCTALINYECKUAX CTPYKTYP OIIK-1-32 JI1.3J11.4
U MapaMeTpa PeIeTKy 1o OIIK-1-Y1IIK
nmudpakrorpammam /Ip/ -4-B1
4.4 CrekTpanbHble METOBI 1 74 OIIK-1-31 JIT.1J11.2 KM1
anamm3a /Cp/ OIIK-1-32 JI1.3 J11.4
OIIK-1-Y1 IIK
-4-B1
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI s
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTponsHoe Tposepsempie
KM MepOTIpUAITHE WHIUKaTOPBI Bonpocs! 11 TOATOTOBKU

KOMITETCHITNH




KM1

3auer

OIIK-1-31;0I1K-1-
32;0IIK-1-V 1;I1IK-4
-BL;IIK-4-B2

1. Kax n3meHsieTcs yAenbHOe AIEKTPUIECKOEe COIPOTUBICHHE IIPU
00pa3oBaHUM TBEPIBIX

pacTBOpoB?

2. Kaxue MeTobI U3MEpEHHS IEKTPUIECKOTO COMPOTUBICHHS
MIPUMEHSIIOT B

METANIO(PU3NIECKIX HCCIICJOBAHUAXK ?

3. OxuH u3 00pasmoB cranu Y8 UMeeT CTPYKTYpy INTACTHHIATOTO
HEpIINTA, a APYrod —

3epHUCTOr0. OJMHAKOBO JIU COMPOTHBJICHHE 3THX 00Pa3LOB, HMCIOLIHX
paBHbIE pa3Mepbl?

4. VY nenpHOE 3IEKTPUUECKOe COMPOTUBIICHHE cepedpa MEHbIIIE, YeEM
Mmenu. Kaxum Oyner

yZIeBHOE COIPOTHUBIICHUE CIIABA MEIH C CEPEOPOM IT0 CPABHEHHIO C
COIIPOTHBIICHAEM

KOMITOHEHTOB?

5. Moxer i tuiacTudeckas Ae(popMaIys IPUBECTH K CHIDKCHUIO
YIIEITBHOTO

COIPOTHUBIICHHS KaKOT0-TH00 crutaBa?

6. KakoBbI OCHOBHBIE 3aKOHOMEPHOCTH TEIJIOBOTO PACUIMPEHHUS
TBEPABIX TEN?

7. B uém 3axmrouaercs audhepeHnaIbHbIA JHIaTOMETPHYSCKIA
Metox?

8. KakoBo ycrpoiicTBo au¢hepeHIHanbHOr0 ONTHKO-MEXaHHYECKOTO
nunaromerpa’?

9. Kak onpenennuTs KpUTHYECKHE TOUKH (Ha30BOTO IPEBPAIICHHS
JUIIATOMETPUIECKOM

MeTonoM?

10. Yro Ha3pIBaeTCsl HAMAaTHUYEHHOCTBIO HACBIIEHHS U KaK €€ MOXKHO
U3MEPUTH?

11. B uém 3akmouaercst (pa3oBbIli MATHUTHBIA aHAIH3 CTATH?

12. Cpasuure Touku Kropu a3 oroxoxénusix cranei 10, 40, Y8 u V12,
13. Tpebyercs onpenenuTb KOMUIECTBO OCTATOYHOTO ayCTEHUTA B
3aKaJIEHHOU

329BTEKTOMIHON CTaJIM METOJIOM 3TajioHa ((Ppa3oBbIif MAarHUTHBIH
ananmu3). Kakoit oOpaszern

BBI MOXKET€ IPEUIOKUTE B KadecTse 3TanoHa? [Ipoananusupyiire
JIpyTye BO3MOKHbIE

BapHaHTbI?

14. MoxHo nu onpeaenuts Touky Kropu aycrenura ciasa 05H30? To
Ke IS

MapteHcuta ctanu 40?

15. Kak MOXXHO OIpeNieNnTh KOAPUUTUBHYIO CHITY?

16. O6pasis! cranu Y12, 3akanéHHble U OTIYIIEHHBIE IPH TEMIIepaType
ot 200 110

700°C, neperrytanbl. MOXXHO JIM Pa3JIOKHUTh UX B IMOPSIIKE BO3PACTAHHS
TeMIepaTypbl

OTIIyCKa HAa OCHOBAaHUM U3MEPEHUN KOIPLUUTUBHOMN CUIIbI?

17. Yka3aTh OCHOBHOE CBOWCTBO BEKTOPOB OOPATHOMN PEIIETKH.

18. KakoBa cBS3b MeXy BEKTOpaMH 00paTHOH penIeTK: 1
KpHCTaIOrpapUIecKUMU

IUIOCKO-CTSIMU C COOTBETCTBYIOIIMMH HHACKCAMU?

Yro yuuTHIBaeT CTPYKTYPHBIH (akTop?

19. 511 gero He0OXOAUMO BpaLIeHHE MOHOKPHUCTAIIIA B METO/IE
BpareHus’?

20. [TouemMy ONUKPHUCTAILI IPH CHEMKE MOXKET OCTaBaThCs
HEIOABHKHBIM ?

21. Kak nomyvaroT 1u(pakiuoHHYIO KapTUHY B YIEKTPOHHOM
MHUKpoOcKore?

22. YTo TaKkoe MOCTOSIHHAsE MUKPOCKOIIA, U KaK ONPEAEIISIOTCS
MEXIIJIOCKOCTHEIE

paccrostHus?

23. Kakue oTpakeHHs1 CIeIyeT UCIOIb30BaTh I HanOoJiee TOYHOTO
OIIpEeIeIICHAS

mapaMeTpa pemeTku?

24. Kak onpenenstoT yroi oTpakeHus mo audpakrorpammam?

25. Kak v moyeMy M3MEHUTCS IUPHHA TUPPAKIIHOHHBIX MAKCHMYMOB
IIpU HarpeBse

JneOopMUPOBAHHOTO MeTasia?




5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

32;0IIK-1-V 1;I1IK-4
-BL;IIK-4-B2

IIpoBepsemblie
Kon Hazpanue
WHIUKATOPBI Copeprxanue paboTsl
paboTHI paboTsI N
KOMITETEHIIU I
P1 Pedepats! u 3cce OIIK-1-31;0I0K-1- | CriekTpanabHbINA aHAIN3

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

OK3aMeH He NPelyCMOTPEH

5.4. MeToauka OueHKH OCBOEHUS JUCUMILIMHBI (Moayis, npakTuku. HUP)

IMocemenne Bcex CeMHHAPOB, 3amuTa pedepera

6. YHEBHO-METOAUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTCIIN

3ariaBue

Bubnmoreka

HSI[aTeJ'IBCTBO, rom

JI1.1 | [uBun A. T,
ITonomapes C. B.

Mertonsl 1 cpeacTBa
W3MEpPEHU, UCTIBITAHUHN U
KOHTPOJIS: yueOHoe mocodue

DJekTpoHHas OMOIHOTEKA

Tam6o0B: TaMOOBCKHMIt
rOCyJapCTBEHHBIN
TEXHUYECKUH YHUBEPCUTET
(TI'TY), 2013

T'opmenkoB Muxaunn
Bnapumuposuy, 1p.,
Kanomxkun Cepreit
Amutpueny

KOHTPOJIA. COBpeMeHHHe
METOBI UCCIICIOBAHNIA

(hyHKITHOHATBHBIX MaTEPHATIOB!

y4eOHO-MeTo. ocobue: yueo.
nocobue Ui CTy[. By30B,
00yu. o Hamp. 150100 -
Merannyprust

JI1.2 | [duBun A. T, MeToabl U cpencTBa DJeKkTpoHHas OUOIHOTEKA Tam60B: TamMOOBCKHIA
ITonomapes C. B. W3MEpPEHH, UCTIBITAHUHN U rocyAapCTBEHHBIN
KOHTpPOJIS: yueOHoe mocobue TEXHUYECKUN YHUBEPCUTET
(TTTY), 2014
JI1.3 | Apcenkun A. M., Mertonsl 1 cpeacTBa DJekTpoHHas OHOIHOTEKa M.: U3a-so MUCuC, 2010
Bbrixora 1O. C., W3MEpEHH, UCTIBITAHUHN U
I'opmienkoB Muxaun KoHTpoJs. COBpeMEHHBIE
Biiagumuposuy, ap., METO/Ibl UCCIICIOBAHUMA
Kanomxun Cepreit (YHKITHOHAIBHBIX MaTEpHAaJIOB:
JAmMuTpueBnd yaeOHO-MeTo. mocodue: yued.
nocoOue JUis CTyA. BY30B,
00y4. o Hamp. 150100 -
Meramnyprus
JI1.4 | Apcenkun A. M., Meronp! u cpencTsa Bubarorexka MUCuC M.: Uza-Bo MUCuC, 2010
Brixona 1O. C., W3MEPEHUN, UCTIBITAHUHN U

6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TETIeKOMMYHUKAIMOHHOI ceTH « UHTepHET»

31 |http://lib.misis.ru/index.html

6.3 Ilepeuenb MPOrpaMMHOro odecnedeHust

I1.1 Microsoft Office

1.2 |LMS Canvas

113 MS Teams

I1.4

JInuensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u

PerUsr
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
Ayn. | Haznauenune | OcuHarienne
| A-414 | VYuebHas ayauropus | Jlabopatopus "TexXHOIOTHIECKUX U3MEPEHHIH U TPHOOPOB"
| A-414 | Yuebnas ayauropust | JlaGoparopus "TexHOAOrH4ecKux u3MepeHuii u npudopos"




A-506

VYueOHas ayauTopHs

KOMITBIOTEPHl  JJIs  CTyZAeHToB  (pabodme  CTaHINH,
MOJNKIIIOYEHHBIE K JIOKATbHOM ceTth) - 12 1mT.; cepsep
JIOKaJbHOM  CeTH; TNPOEKTOp; JOoCKa Ml MapKepa;
KOMIIBIOTEPBI PacyeTHbIE (aBTOHOMHBIE, HE IMOJAKJIIOYEHHbIE
K JOKaJBHOM cetm) — 2; 1 pe3epBHBI aBTOHOMHBIH
o(uCHBIH KOMIBIOTEp, MOJKIIOYEHHBIH K ckaHepy — 1; 1
na3epHbIi npuHTep U 1 MOVY; KOMIUIEKT y4eOHO# Mebenu

8. METOANYECKHUE YKA3AHUSA 1JIS1 OBYYAIOIINXCA




