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Pabouas mporpamma AUCHUTLIMHBI (MO JIs)

MeToabl KOHTPOJISI U AHAJIN3A

3akperieHa 3a nozxpaszaeneHiueM  Kadeapa Metanaypruy cTaiu, HOBBIX TPOM3BOACTBEHHBIX TEXHOIOTHN U 3aIIUTHI

METaJUIOB
Harmnpasnenue noaroToBku 27.04.04 YIIPABJIEHUE B TEXHMYECKUX CUCTEMAX
Ipoun HudpoBuzamnust 1 aBTOMATH3ALUS TEXHOJIOTUIECKUX MPOIIECCOB
Kpannopuxamus Maructp
dopma 00ydeHHs O4YHasA
OO0mast TPyA0EeMKOCTh 33ET
YacoB 1o yueOHOMY IJIaHY 108 ®opMBI KOHTPOJISI B CEMECTpax:
B TOM YHCIIC: 3a4eT C OIL[CHKOU 2
ayJUTOPHBIC 3aHATHS 51
camocTosTeNbHas paboTa 57

Pacnpene.ﬂenne YacCoB JUCHHUIVIMHBI ITO0 CEMECTPaM

Cemectp
(<Kypc>.<CemecTp Ha 2(1.2)
Kypee>) Hroro
Henens 18
Bun 3anaruii vII PIT yII PII

[IpakTuueckue

51 51 51 51

Uroro ayn.

51 51 51 51

KonraktHas pabora

51 51 51 51

Cawm. pabota

57 57 57 57

Hroro

108 108 108 108




IIporpammy cocraBumn(u):
0.m.H., npo@., I pueoposuu K.B.

Pabouas mporpamma
MeToabl KOHTPOJISI H AaHAJIM3A

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSITEeNBHO YCTaHABIMBaEMbIi 00pa30BaTENbHBIN CTaHAaPT BBICIIET0 00pa3oBaHus - MarucTparypa denepanpHoe
rOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE yUpexkIeHHEe BHICIIEro oopa3zoBanus « HannoHaabHbIN HCCaen0oBaTeNbCKUN
TexHojorudeckuil yauupepcuter « MUCuCy» no Hanpasnenuto noarorosku 27.04.04 YIIPABJIEHUE B TEXHUYECKUX
CUCTEMAX (mpuka3 ot 02.04.2021 . Ne 119 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘IC6HOFO IJ1aHa:

27.04.04 VIIPABJIEHUE B TEXHUYECKNX CUCTEMAX, 27.04.04-MYTC-23-1.plx [{udpoBusaims u aBTOMaTH3AIUSI
TEXHOJIOTHUECKHUX TPOLECCOB, yTBepKAeHHOro YueHbiM coBeToM HUTY MUCHUC B cocrae coorBercrBytomei OIIOII BO
22.06.2023, mporoxoin Ne 5-23

YrBepxnena B coctase OIIOIT BO:

27.04.04 YIIPABJIEHVE B TEXHUUYECKNX CUCTEMAX, LludpoBusamust 1 aBTOMaTH3aIHsI TEXHOJIOTMIECKHIX ITPOIIECCOB,
yrBepakaIeHHON YuensiM coBetom HUTY MUCHUC 22.06.2023, nporokon Ne 5-23

Pabouast mporpamma oj00peHa Ha 3aceaHuu

Ka(l)eupa METAJLTYPIrUuM CTAJIU, HOBBIX IPOU3BOJACTBECHHBIX TEXHOJIOTHIT 1 3alIMThI METAJJI0B

[Iporokoin ot 09.06.2022 ., Nel1

PykoBoautens noapasaencuus A.B. Jlyo



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

Baox OIT: B1.0

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 |MaremaTnueckoe MOIEIUPOBAHUE TEXHOIOTUUECKUX [IPOLIECCOB

2.2.2  |MogenupoBaHue U ONTUMU3ALUS TEXHOJIOTUYECKUX IIPOLIECCOB

2.2.3 |IloaroroBka K MpoIeaype 3alUTHl M 3aIUTa BBITYCKHOW KBAUTH(HUKAIIIOHHONW pabOTHI

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA

OIIK-10: CriocoGeH pyKOBOAUTH Pa3padoTKOil METOAMYECKHX H HOPMATHBHBIX IOKYMEHTOB, TEXHHYECKOIi IOKYMEHTAIIMN B
00J1aCTH aBTOMATH3AIIMH TEXHOJOTHYECKHX MPOIeCCOB M MPOU3BO/ICTB, B TOM YHCJIe M0 KH3HEHHOMY UK.y MPOAYKIHH 1
ee Ka4yecTBY

3HaTb:

OIIK-10-31 meTomsl ¥ cpeacTBa M3MepeHHs HU3NICCKUX BETUIHMH, PU3UKO-XUMHUECKHE OCHOBBI M IPUHITUITEI OCHOBHBIX
METAJUTyprHYECKHUX MPOIECCOB MTPH MPOU3BOJICTBE CIIABOB YEPHBIX METAIIIOB

OIIK-9: Cnocoden pa3padaTbiBaTh METOAMKHU H BBINOJIHATH 3KCIIEPUMEHTHI HA JefiCTBYIOIIUX 00beKTax ¢ 00padoTkoi
pe3y/1bTaTOB HA OCHOBE HH(OPMALMOHHBIX TEXHOJIOIHI U TEXHHYECKHX CPEICTB

3HaTb:

OIIK-9-31 oueHUBAaTh COOTBETCTBHUE ACATEILHOCTH MOAPA3ACICHUN U IPENIPUATHSI HOpMaM U IIpaBUiIaM

YMmerb:

OIIK-9-Y1 onpenenars puzndeckue 1 MEXaHHUECKUE CBOMHCTBA MAaTEPHANIOB IIPU Pa3IMYHBIX CIIOCO0AaX UCIIBITAHUN; IPUMEHATh
METO/Ibl aHANIU3a U 00PaOOTKH HKCIIEPUMEHTAIBHBIX JaHHBIX

OIIK-10: CriocoGeH pyKOBOAUTH Pa3padoTKOil METOAMYECKUX H HOPMATHBHBIX IOKYMEHTOB, TEXHHYECKOI IOKYMEHTAIINN B
00.1aCTH aBTOMATH3AIIMH TEXHOJIOTHYECKUX MPOIeCCOB M MPOU3BO/ICTB, B TOM YHCJIe M0 KH3HEHHOMY UK.y MPOAYKIIHH 1
ee Ka4yecTBY

Baanernb:

OIIK-10-B1 HaBbIkamMu IPUMEHEHUST METOJJOB KOHTPOJISI MATEPHAJIOB K KOHKPETHBIM MPOU3BOICTBEHHBIM 3a/1a4amM

OIIK-9: Cnocoden pa3padaTblBaTh METOAMKHU H BbINOJIHATh 3KCIIEPUMEHTHI HA efiCTBYIOIIUX 00beKTax ¢ 00padoTkoi
pe3y/1bTaTOB HA OCHOBE HH(OPMAILMOHHBIX TEXHOJIOIHH U TEXHHYECKHX CPEICTB

Baanernb:

OIIK-9-B1 meTronamu aHanu3a TEXHOIOTMYECKUX [IPOLIECCOB U MX BIUSHUS HA KAUECTBO I1OJIy4aeMbIX U3AEIHNI.

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pa3nesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI U pecypcsbl padoTsl

Pa3gen 1. CTpykTypHBIC H
(pusnko-xumMnyeckne
METOJbI aHAIN32

MaTepuaIoB
1.1 CrpyKTypHBIE U pU3nKO- 2 8 OIIK-9-31 JI1.1 JI1.2
XUMHUYECKHE METObI aHAIU3a OIIK-9-V1 JI1.3J11.4
Matepuaios /TIp/ OIIK-9-B1
OIIK-10-31
OIIK-10-B1
1.2 Meramnorpadpudeckue u 2 9 OIIK-9-31 JIL.1J11.2
AJIIEKTPOHHbBIC OIIK-9-B1 JI1.3J11.4
MuKpockorsl /T1p/ OIIK-10-31

OIIK-10-B1




Pa3nen 2. duznyeckue
CBOICTBA METAJJIOB H
CIJIABOB
2.1 TemuoBbie cBOICTBA 2 4 OIIK-9-31 JIT.1J11.2
metamioB /IIp/ OIIK-9-B1 JI1.3J11.4
OIIK-10-31
OIIK-10-B1
2.2 3aKOHOMEPHOCTH TEIJIOBOTO 2 4 OIIK-9-31 JI1.1 JI11.2
pacimpeHus TBepAbIX OIIK-9-B1 JI1.3J11.4
ten /TIp/ OIIK-10-31
OIIK-10-B1
Pa3gen 3. Metoast
onpenenenus GuU3MIeCKHX
CBOICTB
3.1 DNEKTPUYECKUE CBOWCTBA 2 4 OIIK-9-31 JIT.1J11.2
meTtamios /I1p/ OIIK-9-B1 JI1.3 J11.4
OIIK-10-31
OIIK-10-B1
3.2 Mertoabl u3MepeHust 2 4 OI1K-9-31 JI1.1 JI1.2
anextponpoBoanoctu /T1p/ OIIK-9-B1 JI1.3 J11.4
OIIK-10-31
OIIK-10-B1
33 MarHuTHbIe CBOHCTBA 2 4 OIIK-9-31 JIL.1J11.2
METaJJIOB. XapaKTEePUCTUKH OIIK-9-B1 JI1.3J11.4
MIETJIM TUCTEpE3nca OIIK-10-31
(dheppomarneruxos. /I1p/ OIIK-10-B1
Paznen 4. ludppakumnonnnie
MeTO/Ibl HCCJIeI0BAHMS
METAJIJIOB U CIJIABOB
4.1 JndpakimoHHbIE METOBI 2 6 OIIK-9-31 JI1.1 JI11.2
uccnenosanus /I1p/ OIIK-9-B1 JI1.3 J11.4
OIIK-10-31
OIIK-10-B1
4.2 PentrenoBckue 2 4 OIIK-9-31 JIT.1J11.2
JTu(paKTOMeTphl. AHAIH3 OIIK-9-B1 JI1.3 J11.4
nudpaxrorpamm /T1p/ OIIK-10-31
OIIK-10-B1
43 Ormpenienenue Tumna 2 4 OIIK-9-31 JIT.1J11.2
KPUCTALINYECKUAX CTPYKTYP OIIK-9-B1 JI1.3J11.4
U MapaMeTpa PeIeTKy 1o OI1K-10-31
nmudpakrorpammam /Ip/ OIIK-10-B1
4.4 CrekTpanbHble METOBI 2 57 OIIK-9-31 JIT.1J11.2
anamm3a /Cp/ OIIK-9-B1 JI1.3 J11.4
OIIK-10-31
OIIK-10-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

3a4er ¢ OLEHKOH

OIIK-10-31;0MIK-10
-B1;0I1K-9-31;011K
-9-V1;0IK-9-B1

1. Kax u3meHsieTcs yAenbHOE IEKTPUIECKOE CONIPOTUBICHHE TIPH
00pa3oBaHUM TBEPIBIX

pacTBOpoB?

2. Kaxue MeTobI U3MEPEHHS JIEKTPUIECKOT0 CONPOTHBICHHS
MIPUMEHSIIOT B

METANIO(PU3NIECKIX HCCIICJOBAHUAXK ?

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

3epHUCTOr0. OJIMHAKOBO JIU COMPOTHBIICHUE 3TUX 00Pa3LoB, MMEIOIIIX
paBHbIE pa3Mepbl?

4. VY nenpHOE 3IEKTPUIECKOE COMIPOTHURICHHE cepedpa MEHbIIe, YeM
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. Yo Ha3bIBaeTCsl HAMAarHUYEHHOCTHIO HACKIIIEHHUS U KaK €€ MOKHO
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

3a9BTCKTOUIHON CTAIM METOIOM 3TaOHA ((ha30BbI MarHUTHBIN
ananmu3). Kakoit oOpaszern

BBI MOKET€ TIPEUIOKUTh B KadecTse 3TanoHa? [Ipoananmsupyiite
JIpyTye BO3MOKHbIE

BapHaHTbI?

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

MapteHcuta ctanu 40?

15. Kak MOXXHO OIpeNieNnuTh KOAPLUUTHUBHYIO 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 KOIPLUUTUBHON CHIIBI?

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(ppakiuoHHYIO KapTUHY B JJICKTPOHHOM
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.)

IIpoBepsemblie
Kon Hazpanue
WHIUKATOPBI Copeprxanue paboTsl
paboTHI paboTsI N
KOMITETEHIIU I
P1 Pedepats! u rcce OIIK-10-31;0IIK-10 | CriekTpanbHbINA aHAIN3
-B1;0IIK-9-31;0IIK
-9-Y1;0I1K-9-B1

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

ABTOpBI, COCTaBUTENN 3aryaBue Bubnmoreka WznarenscTBo, rox
JI1.1 | AuBun A. T, Mertonp! u cpencTa OnexTpoHHast ONOIHOTEKa Tam60B: TamOOBCKHI
ITonomapes C. B. U3MEPEHUH, UCIIBITaHUl U rOCyJapCTBEHHBIN
KOHTPOJIS: yueOHoe mocodue TEXHUYECKUH YHHUBEPCUTET
(TTTYVY), 2013
JI1.2 | [duBun A. T, MeToabl U cpencTBa DJeKkTpoHHas OUOIHOTEKA Tam60B: TamMOOBCKHIA
ITonomapes C. B. U3MEPEHUH, UCIIBITaHul U roCyJJapCTBEHHBIN
KOHTpOJIS: yueOHoe rmocobue TEXHUYECKUN YHHUBEPCUTET
(TTTY), 2014
JI1.3 | Apcenkun A. M., Mertonsl 1 cpeacTBa DJekTpoHHas OHOIHOTEKa M.: U3a-so MUCuC, 2010
Bbrixora 1O. C., W3MEpEHH, UCTIBITAHUHN U
Tl'opmenkos M. B., ap., | korTpons. CoBpeMeHHBIE
Kanomxwun C. /1. METO/IbI UCCIIEIOBAHUI

(DYHKIIMOHATBHBIX MaTEPHUAIIOB:
yaeOHO-MeTo. mocodue: yued.
nocoOue JUis CTyA. BY30B,
00y4. o Hamp. 150100 -

Meramnyprus
JI1.4 | Apcenkun A. M., Meronp! u cpencTsa bubmmorexka MUCuC M.: U3a-Bo MUCuC, 2010
Brixona 1O. C., W3MEPEHUN, UCTIBITAHUHN U
T'opmienkoB M. B., ap., | konTposns. CoBpeMeHHbIE
Kanomkwsa C. J1. METOJBI UCCIICAOBAHUI

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

6.3 Ilepeuennb NPOrpaMMHOro odecrneyeHust

II.1 | Microsoft Office

1.2 |LMS Canvas

I1.3 MS Teams

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ay | Hasnauenue | OcHarenne
| A-414 | Yuebnas ayauropust | JlaGoparopus "TexHOAOrH4ecKux u3MepeHuii u npudopos"
| A-414 | VYuebHas ayauTopus | JIabopaTopus "TexHOIOrHueckux U3MepeHui 1 IprudopoB”
A-506 VYueOHas ayauTopus KOMITBIOTEPBl  JJIs  CTyZIeHToB  (pabodme  CTaHIWH,
MOJKIIOYEHHBIE K JIOKaTbHOW ceTH) - 12 1mT.; cepsep

JIOKaJbHOM  CeTH; NPOEKTOp; JOCKa Ml MapKepa;
KOMIIBIOTEPBI PacyeTHbIE (aBTOHOMHBIE, HE IMOAKIIOYEHHbIE
K JOKaJIBHOM cetm) — 2; 1 pe3epBHBII aBTOHOMHBIH
Oo(HCHBI KOMITBIOTEP, MOAKIIOYEHHBIH K ckanepy — 1; 1
na3epHbIi npuHTep U 1 MDY, KOMIUIEKT y4eOHO# Mebenu




8. METOAUYECKHE YKA3AHUSA JJIAA OBYYAIOIIUXCA




