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ITporpammy cocTaBUI(1):

Cm.npenoo., Jlyxosnosa C.M.

Pabouas nporpamma

Mertposiorusi, CTaHIAPTH3ALUA U cepTHhUKAIMNS

Pa3zpaborana B coorserctBuu ¢ OC BO:

CaMOCTOSITENFHO yCTaHABIMBAEMBbIN 00pa30BaTENIbHBIN CTAaHIAPT BBICIIEr0 00pa3oBaHus - OakaigaBpuar denepanbHoe
roCyJJapCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKICHUE BbIcIIero o0pazoBanus « HalmoHasbHbIH UCCIie10BaTeNbCKUi
texHosoruueckuii yausepcuretr « MUUCHC» no Hanpasnenuto noarotoBku 22.03.02 Merayprus (npuka3z ot 02.04.2021 . Ne 119
0.B.)

CocraBneHa Ha OCHOBaHHHU YUeOHOTO IUIaHa:

22.03.02 Metamnyprus, OM-24.plx O6paboTka METaIUIOB AaBJICHHEM, YTBEPXKACHHOTO Y4eHbIM coBeToM BO HUTY "MUCHUC"
28.12.2023, mpoTtokon Ne 5-23

Pa6ouas mporpamma o1o0peHa Ha 3aceanuu Kadeapsl

ba3oBbIx JAUCHUILINH

IIpoTokout ot 20.05.2024 t., Ne9

W. o. 3aB. kad BJ] JI.O. Moxkpenosa



1. HEJIX X 3AJAYH OCBOEHUA

1.1|O3HaKOMUTH C CYIICCTBYIOIICH HOPMATHBHOM JOKYMEHTAIIUEH, yCTaHABIMBAIOLICH TOYHOCTHBIC TPEOOBAHUS B
MAaIIMHOCTPOCHUH, IPABUIILHO BBIOMPATh HOPMUPYEMbIE OOBEKTHI U HEOOXOJMMBbIE TPEOOBaHNUS;

1.2|HayuuTs npaBHIbLHO BRIOMPATh HOPMUPYEMBIE CTAaHIAPTAMU I1apaMETPhl, HAUOOJIee MOJIHO XapaKTePH3YIOIINE
9KCILUTyaTallMOHHbBIC CBOMCTBA HOPMUPYEMBIX 3JIEMEHTOB C YYETOM TEXHOJIOTHYESCKUX MPUYHH MOSIBJICHUS TOTPEIIHOCTEH U
BO3MOYKHOCTEH M3MEPEHHSL.

1.3 Hay‘{I/ITB IIOJIb30BAThCs YHUBEPCAJIbHBIMU U CIICHUAJIBHBIMU CPECACTBAMU U3MEPCHUA;

1.4(PaccunThiBaTh HOIYyCKU HA pa3Mepbl, 3a30Pbl U HATATH B COEANHEHHUH JIeTalel B COOTBETCTBUH € X (HYHKIIMOHAIBHBIM
Ha3HAuYCHHUEM;

1.5|CocraBnars u pacCcuuThIBaTh pa3MEPHBIC LECTIN; YATATh TOYHOCTHBIC TpeGOBaHI/Iﬂ, YKa3aHHBIC Ha YEPTEKAX O603Ha'{eHI/I$IMI/I;

1.6 HpaBI/IJ'ILHO O(bOpMJ'IHTI) YEPTEKU C YKa3aHUEM TOYHOCTH OTACIbHBIX 3JIEMEHTOB z[eTaneﬁ.

2. MECTO B CTPYKTYPE OGPA3OBATEJIbHOM ITPOT'PAMMBI

Huxn (pazgen) OIT: |ELO

2.1|TpedoBaHus K NMpeIBapUTEILHON NOATOTOBKE 00y4aK0IIErocs:

2.1.1|MaremaTuka

2.1.2|MartepuanoBenenue 1 uactb

2.1.3|OnexTpoTeXHUKA U 3JEKTPOHUKA

2.1.4|Teopetuueckasi MeXaHUKa

2.1.5|1undopmaruka

2.2| JucuumianHbl (MOIYJIM) U NPAKTHKH, JUISI KOTOPBIX 0CBOECHHE JAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeanecTByoniee:

2.2.1|TTIpon3BoiCTBEHHAS MPAKTHKA MO MOJTYYCHUIO MPO(ECCHOHANIBHBIX YMEHUH | OTIbITa PO()ECCHOHATBHOM JeSITETbHOCTH.
Yacrs 1

2.2.2|Jeranu mammx

2.2.3|O6opynoBaHKe METAILTYPTHUECKHX IEXOB

2.2.4|TIpon3BoACTBEHHAS MPAKTHKA MO MOJIYYCHUIO MPO(ECCUOHANIBHBIX YMEHUIN H OTbITa MPO(ECCHOHATBHOM JeSITEITbHOCTH.
Yacts 2

2.2.5|TToaroToBKa K npoueaype 3aluThl U mponenypa 3aumrsl BKP

2.2.6|IIpoexTupoBaHue METAJUTypPrUUECKUX IIEXOB

2.2.7|HayuHo-HccnenoBarensckas pabora

3. PE3YJIbTATBI OBYYEHMUS 11O JTUCHTUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIMSIMHA

YK-2: Cnoco6en cooupaTh U HHTEPNPETHPOBATH IaHHBIE H ONIPeesTh KPYT 33/1a4 B paMKaXx MOCTABJIEHHOI 11eJIH, BLIOUPATH
ONTHMAJIbHbIE CMIOCO0BI PelIeH s, HCXO/s U3 IeCTBYIOIIMX MPABOBBIX HOPM, HMEIOIIMXCS PECYPCOB U OrPaHUYEHHIl, yMeHne
000CHOBBIBATH MPHHSITHIE PeIIEHUs

YK-2.2: BoiOupaeT onTuMaabHble COCOObI pellleHHs 32124, HCXOAs W3 AeiiCTBYIOIINX MPABOBBIX HOPM, HMEIOLIUXCS
pecypcoB H OrpaHUYeHUH

3HaTh:

VK-2.2-31 3akoHOaTeNbHbIE 1 HOPMAaTHUBHbIE IIPABOBBIE aKTHI,PYKOBOISIIIE MaTEPHAIbI II0 OCHOBHOH JIESITEIbHOCTH;

YMmers:

VK-2.2-V1 BbiOnpath:cpencTBa N3MEPEHUS U KOHTPOJIS FTEOMETPHUUYECKUX MTapaMeTPOB JeTallel; IPUMEHSTh MPaBUiia IPOBEICHUS
KOHTPOJISI U HCITBITAaHUH;

Buaanern:

VK-2.2-B1 HaBBIKaMH CaMOCTOSTENBHON PabOTHI ¢ TEXHUUECKOH JINTEPaTy POl I TOMCKAa HHPOPMALUK O PEIICHUH MPAKTHIECKUX
3aj1a4, CBA3aHHBIX C NPOGECCHOHANBHO NeATENbHOCTbIO;

4. CTPYKTYPA U COJAEP)KAHHE

Kon HaumenoBanue pasnesioB u teM /Buj 3ansitusi/| Cemectp / | YacoB | Komneren- |JIlutepatypa u| Ilpumeuanue
3aHATHSA Kypc 111011 3J1. pecypcbl

Pa3znen 1. B3aumo3amMeHs1ieMOCTb.




11 OCHOBHBIE ITOHATHUS O B3aUMO3aMEHIEMOCTH 2 VK-2.2 JI1.1J11.2
netanei, y310B u Mmexanu3MoB.[lonsTus o JI1.3J12.1
TOYHOCTH(B TEXHHUKE) M MOTPEIIHOCTH JI2.2713.1
pasmepa.Pa3meps! , mpeaenbHbIe OTKIOHEHHUS, 21
JOIyCKU ¥ nocaaku. OCHOBHbBIE OTKJIOHEHUS IS
o0Opa3oBaHMs MOcaIoK. B3anmo3aMeHseMoCTh
neraneit mo GpopMe 1 B3aMMHOMY PACIOJI0KEHUIO
noBepxHocTei. /JIek/

1.2 IToxaroroska k BeinojHeHuto JI31. "PacueT mocamok 2 VK-2.2 JI1.1J11.2
C HaTAroM 3aJaHHoro coeaunenus". [loaroroska x JI1.3J12.1
BemonHenuro [[32 "Pacuer mocanox ¢ 3a30pom
3aganHoro coeaunenus”. /TIp/

1.3 12 /Cp/ 10 VK-2.2 JI1.1J11.2

JI1.3J12.1

1.4 ObecnieueHne B3aMM0O3aMEHIEMOCTH MIPH 2 VK-2.2 JI1.1J11.2
MMPOEKTUPOBAHUH, TIPOU3BOJICTBE 1 JI1.3J12.2
skcrutyataiui. OCHOBHBIE OTKJIOHEHHS IS
o0pazoBaHus mocagoK. [IpHHINTIBI TOCTPOSHHUS
JIOIyCKOB U nocanok.0003HaueHe Ha uepTexax
nonyckoB (GopMbl U pacnionokenus. Cucrema
JIOITYCKOB M TIOCAJIOK JUIS MOIIUITHUKOB KaueHHS.

/JTex/

1.5 IMoaroroBka k BeinonHeHUI0 KontpossHas padorta 2 YK-2.2 J1.1J11.2

Nel "Momycku u nocaaku”. /TIp/ JI1.3J12.1 J12.2
31

1.6 OcBoeHUE JEKIMOHHOI0 MaTepuaa ¢ 12 YK-2.2 J1.1J11.2
HCTIONTb30BaHUEM KOHCIIEKTA, PE3EHTAINH 1 JI1.3J12.2
pexoMeHnayeMoii urepatypoto /Cp/

1.7 Pa3zmepHbIe 1ienu - TEpMUHBI U 2 JI1.1J11.2
onpenenenus. Kimaccupukanus pasMepHbIX JI1.3J12.1 J12.2
neneil.Meropl pacueTa pa3MEpHBIX LIENEH.

/Jlex/

1.8 OcCBOEHHE METO/IOB pacueTa pa3MEPHBIX LICTEH. 2 YK-2.2 JI.1J11.2
IToarotoBka K BhITIOHEHHIO KOHTPOIBHOM paboThI JI1.3J12.1 J12.2
Ne2 "Pasmepnsie nieru! /TIp/ €]

1.9 OcBoeHHE JEKIMOHHOT0 MaTepuaa ¢ 12 YK-2.2 J1.1J11.2
HCTIONTb30BaHUEM KOHCIIEKTA, IPE3CHTAINH 1 JI1.3J12.1 J12.2
pexkomMeHayemMoi nuteparypsito. Iloaroroska k €]
BeImoaHeHnI0 KoHTponbpHOM paboTs! "PazmepHbie
uernu". /Cp/

Pazgen 2. Cranpaprusanus

2.1 Kparkas ucropust pa3BUTHsI CTaHAAPTU3AIUH. 2 JIT.1 J11.2
HopmartusHo-nipaBoBas ocHOBa JI1.3J12.1 J12.2
cTanaapTH3anuy. Equnas cucreMa KOHCTPYKTOPCKOM 21
nokymentaunn(ECK/I). Enunas cucrema
texHosornueckoit fokymentauu(ECT/I).

OcHOBHBIE (PYHKIIHH U METOIBI
cTanaapTu3auy. Onepeskaronias cCTaHIapTH3aAIHKS.
CrangapTu3anus 1 Ka4ecTBO NpoayKuuu. /JIex/

2.2 KonrpomnbHas pabota Ne3 1o pazaeny 2 J1.1J11.2
"Crangaptusanus” B hopme tectupoBanus /TIp/ JI1.3J12.1 J12.2

€]

2.3 OcBoeHHE JEKIOHHOTO MaTepHalla ¢ KOHCTICKTOM, 12 YK-2.2 J1.1J11.2
Mpe3eHTALMEN U TUTEepaTypPHbIMU JI1.3J12.1 J12.2
nucrouHnkamu. Beimonnenue KoHTponbHOW paboThl B 21

¢dopme tectupoBanus. /Cp/

Paznen 3. OcHOBBI METPOJIOTMHU U TEXHHYECKUX
H3MepeHni




3.1 4 1 VK-2.2 JI1.1J11.2
[Tonsitue o metposnorun. Ouzndeckas JI1.3J12.1 J12.2
BenmunHa.CucTeMa equHuIl (PU3HIECKUX 21
BenmuuH. Kitaccnguxanus METoJ0B B CPEeJICTB
U3MepeHHi. MexIyHapoIHast CHCTeMa eINHHUI]
¢$msnyeckux BeauduH. /JIex/

3.2 KonrposbHas padora Ned4 1o pazaeny "OCHOBBI 4 3 YK-2.2 JI.1J11.2
Mmetposorun" B hopme TectupoBanus. /I1p/ JI1.3J12.1 J12.2

€

3.3 Buast 1 MeToab! u3Mepenuit. CpeacTBa U3MEpeHUH. 4 3 YK-2.2 JI.1J11.2
Merponoruueckue XapakTepuCTUKH CPEJICTB JI1.3J12.1 J12.2
n3Mepennii. Kimaccrel TOUHOCTH CpeACTB N3MEPEHHH. )

/JTex/

3.4 Konrponbnas pabora Ne5 o pazneny "Texuudeckue 4 3 VK-2.2 JIL.1J11.2
usMepenus” B popme tectupoBanus /TIp/ JI1.3712.1 J12.2

€]

3.5 Mertposorudueckas aTTecTals CpeACTB U3MEPEHHIA. 4 2 VK-2.2 JIT.1JI1.2
IlorpemnocTn m3mepenuii. Merponormaeckoe JIT.3J12.1 JI2.2
obecrieyeHue N3NNIl Ha pa3HBIX CTAUIX UX €]
JKH3HEHHOTO 1uKIa. /JIex/

3.6 CamocrosTenbHast paboTa 1Mo 0CBOCHHIO 4 12 YK-2.2 JI.1J11.2
JIEKIIMOHHOTO MaTepHaja ¢ UCIIOJIb30BaHUEM JI1.3712.1 J12.2
KOHCIIEKTa, MPE3EHTANN U PEKOMEHIYEeMOH 91
aurepatypsl. /Cp/

Pa3nen 4. OcHoBBI cepTH(UKALUN.
TloaTBep:KAeHNE COOTBETCTBHS

4.1 Ilenn u 3amaun MONTBEPKISHHSI COOTBETCTBUSI. 4 2 JI1.1 JI1.2
CucTeMbl cepTUPHUKALNT U TTOATBEPIKICHUS JI1.3J12.1 JI2.2
cooTBeTcTBU. CXEeMBI IEKIapupOBaHuUs 1 21
cepruduxanun. /Jlex/

4.2 Ceprudukaiys CHCTEM MEHEKMEHT KauecTBa. 4 2 JIL.1J11.2
MextyHapoHasl IPAKTUKa CEPTUPUKAIINY. JI1.3J12.1 J12.2
Ceprudukanus npousBoactea. /Jlex/ 31

4.3 Koutponbnas padota Ne6 1o pazueny "OcHOBBI 4 4 JIT.1JI1.2
cepruduxanuu.llonTeepkeHre COOTBETCTBUA" B JI1.3J12.1 JI2.2
dhopme tectuposanus. /TIp/ 31

4.4 OcBoeHUeE JIGKIIMOHHOTO MaTepraia ¢ 4 10 YK-2.2 JIL.1J11.2
HCIOJIb30BaHUEM KOHCIEKTA, MPE3eHTAlUN U JI1.3J12.1 JI2.2
peKkoMeHIyeMoii uTepatypbl. [loaroToBka K €
KOHTPOJIbHOI paboTte Ne6(TecTupoBanue) mo
pazneny "OcHoBbl ceprudukanmu. [loarBepxkaeHue
cootBercTBus". /Cp/

5. ®OHJ1 OHEHOYHBIX MATEPHUAJIOB (Ilpuioxenue)

6. YHEBHO-METOJNYECKOE H THOOPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHast TUTEpPaTypa

ABTOpLI, COCTaBUTECIIN

3arnaBue

Bubauoreka

W3parenscTBO, TOI

3aiineB C.A., ToncroB
A H 3aiinies C.A.,
Toncros
A.H.,I'pubanor 1./,
Kypranos A.Jl.

Mertponorus, cTaHaapTH3AIMS U
ceprudukanus B
MAIIMHOCTPOCHHH : YICOHHK

DNEeKTPOHHBIN KaTaJIoT

Mocksa Akagemus, 2009

J11.2

Bepemeesuu A.H.,mox
pen.C.M. I'opbaTtioka
Bepemeesuua A.H.

B3anmMo3aMeHsIeMOCTh,CTaHAAPT
M3alus U TEXHUYECKUE
WU3MEpPEHHsI: YUeOHUK

DNEeKTPOHHBIN KaTaJIoT

Mockga Uznatensckuii lom
"MUCuC2, 2015




JI1.3 |Aumos FO.B. lumoB  [Metposnorusi, crangapTusanusi 1 | DIEKTPOHHBIN KaTajor ITurep CIIb: ITurep, 2006
10.B. cepTudUKanus: y4eOHUK
6.1.2. lono/IHUTe/ILHAS JIUTepaTypa
ABTOpBI, COCTABUTEIH 3arnaBue BubGmmoreka WznarenscTBo, TOX
JI2.1 [BepemeeBuu A.H. Mertponorus, crannaptusanus 1 [MeTtoaudeckue mocoous Mocksa, 2004
ceprudukanus. Paznen: OcHOBBI
B3anMo3amensiemoctu: Kypc
TeKIui
JI2.2 |Cxuptaanze AT, Mertposorus, CTaHAapTH3aUus U | DNEeKTPOHHbIH KaTanor Crapsiit Ockon THT, 2011
Paakesuu S1.M. cepTUUKALUS: YICOHUK
Cxuptnamse A.T,
Panxesuu S1.M.
6.1.3. MeTtoauueckue pa3padoTKu
ABTODEI, COCTaBUTEIHN 3arnaBue Bubnmorexa W3narenscTBO, TOI
JI3.1 |I'epacumosa E.b. Mertponorus, craHnapTu3ays U - [ DIEKTPOHHBINA KaTaor Mocksa ®OPYM ,UHOPA-M,
cepTU(UKALUS : yueOHOEe 2008
noco6ue
6.2. Ilepeuens pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHHKAIINOHHOH ceTH « AHTepHET»
31 B3anMo3aMeHseMOCTb, CTanaapTu3alys 1 Texunyeckue  |https://Ims.misis.ru/enroll/9G73NW
HU3MEpEHUSL.
6.3 IlepeyeHb JULEH3MOHHOTO MPOTPAMMHOI0 00ecreYeHust
.1 |MS Office
1.2 |LMS Canvas

1.3 |MS Teams

14 |OC Windows

6.4. IlepeueHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTeM M NPodeccHOHAIbHBIX 023 JaHHBIX

U.1 |Hayunas snexkrponnas 6ubmuoreka eLIBRARY.ru — URL: https:/elibrary.ru/

N.2 [Hayunas snexrponnas 6udmmoreka MCuC - URL: http://elibrary.misis.ru/login.php

OnexrponHas 6ubnuoreunas cucrema (ObC) — « YHuBepcuterckas Oubnuorexa OHNaiiH» OTKPBITHINA KPYTIIOCYTOUHBIH

n3 JOCTYII Uepe3 MHTEPHET C perucTpannei B onoaroreke u  BBojgoM mapourst.- URL: http://biblioclub.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenue OcHauienue
12 Bzanmo3amMeHseMOCTh, CTAHIAPTH3ALKS H|KOMIIBIOTED, IIPOEKTOP, IKPaH, HHTEPAKTHUBHAS TOCKA
TEXHUYECKHE U3MEPEHHUS KOMIUIEKT  TEMATHYECKMX  ITPEe3eHTAal|i,  JIOCTYI K
6 B3anmMozameHseMoCTh, craHmapTusanus u|KoMIbroTephl, 10CTyI K HHTEPHETY
TEXHUYECKHE U3MEPEHHUS

8. METOAUYECKHUE YKA3ZAHUSA JISA OBYYAIOIUXCA

Becsb kypc paseneH Ha CaMOCTOSTENbHbIE B3aUMOCBSI3aHHBIE YaCTH, T.€. HIMEET MOLYJIbHOE NocTpoeHue. Pazsurue
CaMOCTOSITETILHOCTH CTYJEHTOB JIOCTUIAeTCsl TECTUPOBAHHUEM, PEILICHUEM 3a/1ad ¥ IPOPAOOTKON BOIPOCOB VISl BHYTPUCEMECTPOBOTO
KOHTPOJISI 3HaHUI.

Jlexuy npoBOJATCS C UCHONB30BAHNEM MYJIBTUMEIUHHBIX TEXHOIOTHH B CHEHAIbHO 000PYIOBAaHHBIX Ay AUTOPUSIX, IIPU STOM
JIEKIIMOHHBIN MaTepHa JeMOHCTPUPYETCS C UCIIOJIb30BaHueM rpadudeckoro pegakropa Power Point.

B KoHIIEe Ka)KJ0r0 MPaKTUYECKOTO 3aHATUS peKOMEHIyeTcsi TPoBOAUTh 10-15 MUHYTHBII T€CTOBBIN KOHTPOJIb Uil OLEHKH YPOBHS
YCBOEHUsI MaTepuasa KaKAbIM CTYJEHTOM.

JlucrMIuinHa OTHOCUTCS K TEXHUYECKUX HAayKaM U TpeOyeT 3HAYUTEeIbHOT0 00beMa caMOCTOSTeNbHOM paboThl. OTAebHbIC yueOHbIe
BOIIPOCHI BBIHOCSITCS] HA CAMOCTOATENbHYIO IIPOPAOOTKY M KOHTPOJIUPYIOTCS IOCPEICTBOM TeKyllel arTecTauuu. Ilpu sTom
OPTaHM3YIOTCS TPYIIIOBBIE M HHAUBHUAYaIbHbIE KOHCYIbTAIMY. KadecTBEeHHOE OCBOSCHHE JUCIUIUIMHEI BO3MOKHO TOJIBKO MPH
CHCTEMATHYECKON CaMOCTOATENIBHON paboTe, 4TO NOAJEPKUBAETCS CUCTEMOM TeKyllel 1 pyOeKHOH aTTecTaluy.

1. ITocemaTs Bce BUJIbI 3aHATHIA.

2. CBOEBPEMEHHO 3aperUCTPUPOBATHCS Ha PEKOMEHJOBaHHEIE AIEeKTpoHHbIE pecypesl -LMS Canvas n MS Teams.

3. IIpn BO3HUKHOBEHHH TIOOBIX BOMPOCOB MO COAEPKAHNIO Kypca M OpTaHU3aLIN paboThl CBOEBPEMEHHO 00pamaThes K
npernoaBarelo (B 4ackl OUHBIX KOHCYIbTanuii, uepe3 MS Teams wiu LMS Canvas).

4. AxTHBHO paboTaTh C HOPMATHBHO-IIPABOBBIMHU 0a3aMH CAWTOB, HAXOIAIINMCS B OTKPBITOM JOCTYTIE B ceTn MHTepHeT.

5. FImeTh 10CTyN K KOMIIBIOTEPY, IOJKIIOYEHHOMY K ceTH IHTepHeT.

KauecTBeHHOE OCBOSHUE NUCLMILIMHBI BO3MOXKHO TOJBKO IIPU CUCTEMATHUECKOH CaMOCTOATENbHOI paboTe, UYToO MO AepKUBAETCS
cucreMoi Tekyei arrecraiua Ha  LMS Canvas.

JlononuurensHas IUTepaTypa (C IUTepaTypoil MoxkHO paboTaTh Ha Kadeape B yachl KoHCyabTanuu u CP)




