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@DOoH/| OIIEHOYHBIX CPEJICTB MO AUCHUIUTHHE « OCHOBBI IPOCKTUPOBAHUS M YKCIUTyaTalliyd MaIllH U arperaTos
METaJUTypruIecKoil MPOMBIIUICHHOCTH» JUISI MPOMEXYTOYHOM aTTecTalud pa3pabdoTaH B COOTBETCTBHHU C
(henmepalbHBIMU TOCYIAPCTBEHHBIMHA TPEOOBAHUSIMH IO HAYYHOH CIieUalbHOCTH 2.5.21«MaImHbI, arperaTsl
Y TEXHOJIOTHYECKUE MPOIIECChl» Ha 0cHOBe Paboueit mporpamMmbl TUCIUIIIUHBI « OCHOBBI IPOCKTHPOBAHUS U
SKCIUTyaTallid MallliH U arperaroB MeTalTypru4ecKor MPOMBIIUICHHOCTHY, [looxeHuss 0 GOopMHPOBaHUH
®doHpa oreHOYHBIX cpeacTs o nucrummuinae (POC).

1. IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB 00y4YeHHUS MO JUCHHUILUIUHE (MOIYJIIO0),
COOTHECEHHBIX C IJIAHNPYEMbIMH Pe3yJIbTATAMHU 00Pa30BaTebHOI NMPOrpaMMbl

Tabnuna 1. KoMnereHIMu 1 MHAMKATOPbI UX TOCTUKEHUS

KOI[ U HAUMCHOBAHHEC KOMIICTCHIINH I/IHIII/IKaTOpBI JOCTHIXKCHUA

Tabnuma 2. [TacnopT GoHIa OIIEHOYHBIX CPEICTB

KO]I pesynbTara OL[GHO‘IHBIG CpCACTBa TCKyLICH aTTCCTAlU

Kontpomupyemsie
poIMpY 00yd4eHus 1o
Neri/nt paszenbi(TeMbl)
R — JCLUILIHHE/
MOJLITEO Haumenosanue Dopma

3 kypc, 4 kypc

2. TumnoBble KOHTPOJIbHbIE 3aIaHNsI WJIH HHbIE€ MAaTEePHAJIbl, HE00X0IMMbIE JIJIsl OIleHKH
3HAHMH, YMEHMiH, HABBIKOB M (WJIH) ONbITA JeSTEJIbHOCTH, XaPAKTEPHU3YHOIIHe
npouecc GopMUpPOBaHMST KOMIETEHHHI B Xo0Je OCBOeHHsI 00pa3oBaTeIbLHOM
NMPorpamMmbl.

2.1. 3apanus AJs1 TEKyLIero KOHTPOJIsA yCleBaeMOCTH

1. JlaiiTe onpeaeneHue MeTauryprudeckoit Mamuusl. [IpuBenure knaccuduxamnuo
METaJLIIypruuecKoro o0opy10BaHusl.

2. OxapakTepu3yHTe COBPEMEHHOE COCTOSIHUE U TEHAECHLUU Pa3BUTHS METAJULy pPru4ecKoro
MaIIMHOCTPOECHHUS.

3. Ilepeuucnure ocHoBHbIE cTaauu npoektrupoBanus no ECKJI. Kakosa cTpykrypa

TEXHAYECKOTO 3aIaHuA?

Urto Takoe kputepuu paboTOCIOCOOHOCTH METAILTYPTrHIECKOTO 000pYI0BaHUS?

Onumure MeTo] KOHEUHBIX 351eMeHToB (MKD) u ero npuMeHeHne B MpOYHOCTHBIX pacuéTax.

Kaxue CAD/CAE-cuctembl UCHOIB3YIOTCS AJIsl IPOSKTUPOBAHNS METAIITYPIrUUECKUX MallIuH?

KaxoBbl KOHCTPYKTUBHBIE OCOOEHHOCTH U MPUHIUIIBI pacyéTa CTaHUH?

HazoBuTe THIBI NPUBOJOB B METAIITYPrHU€CKOM 000py/10BaHUU.

CpaBHUTE NOAMINITHUKYA KAYEHHUS U CKOJIbKEHUS JUISl TSKENBIX MaIIHH.

10. KaxoBsl MeTO b pacuéra 3yOuaThIX Mepeaay s MeTallTypruieckoro oo0opynoBaHus?

11. CdopmynupyiiTe OCHOBHBIE TOKA3aTENH HAJEKHOCTH.

12.  Yro Takoe HapaOOTKa Ha OTKA3 U UHTEHCUBHOCTh OTKA30B?

13. Kaxue pakTopsl BIUSIOT Ha J0JITOBEYHOCTh METAJUTYPrU4ecKoro 000py10BaHus?

14. KakoBbI METO/BI MPOTHO3UPOBAHUS OCTATOYHOTO pecypca?

15. HazoBure 0CHOBHBIE BUILI U3HAIIMBAHUA JETAJICH.

16. Kak ocymiecTBisieTcst BBIOOp CMa30UHbIX MaTepUasoB JUIsl BBICOKOTEMIIEPATYPHBIX Y3JI0B?

17. Yro moHuMaeTcs Mo npeAeabHbIM COCTOSSHUEM 000py10BaHuUs?

18. Kak craructudecku o0pabaThIBarOTCs JaHHBIE 00 OTKa3ax?

19. Kak pexnMbl Harpy>KeHHs BIUAIOT HA peCcypc MaluH?

20. KaxoBBI IEpCIIEKTUBHBIE HAPABIICHNUS] COBEPIICHCTBOBAHNS KOHCTPYKIIMI METAILITYPrU4eCKUX
MaIuH?
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2.2. TeMbl NMCbMEHHBIX PadoT (3cce, pepepaThbl, KYpcoBbie padoThI U AP.)

Temsl pedepaToB

1.

10.

Ponpe mamuH u arperatoB B Metautypruu. Kiaccudukanus o0opy1oBaHus: JTOMEHHBIE 1IEXH,
cTaneruiaBwibHble nexu (kouseprepsl, 1CII, MHJI3), npokaTHble 1exXu, BCIIOMOraTeJIbHOE
obopyioBaHue.

TenneHuMU pa3BUTHS: YBEIMUCHHE €AMHUYHON MOIITHOCTH, aBTOMATH3AIHs, POOOTH3AIHA,
SHEprocOepeKeHHeE.

Oransl npoekTupoBanus o ECK/I: texunueckoe 3apanue (T3), SCKU3HBIN TPOEKT,
TEXHUYECKUHN MPOEKT, pabovas JOKyMEHTAIHS.

[TpuHuMnb! obecrieueHus: IPOYHOCTH, KECTKOCTH, AOIATroBe4HOCTH. Kpurepun
pabotocnioco6HOoCTH. TpeboBaHMs TPOMBILLIEHHON 0€30IaCHOCTH IPU MPOEKTUPOBAHUH.
Amnanu3 conepxanus T3 Ha npoekTHpoBaHue arperara. Pa3paboTka TEXHUUECKOTrO
IIPEUIOKEHUS B paMKaX HaAy4HOT'O UCCIIEOBAaHUS ACIIUPAHTA.

CAD/CAE-cucremsl (KOMITAC-3D, ANSYS, SolidWorks). MeToa KOHEUHBIX 3JIEMEHTOB
(MKD) B npouHOCTHBIX pacuéTtax. BelOop MaTepuasioB ¢ yuéToM TEPMOMEXaHUYECKOTO
HarpyxeHus.

ITonsaTus HanEXHOCTU: O€30TKA3HOCTD, JOJITOBEYHOCTh, PEMOHTOIIPUTOJHOCTD,
coxpaHseMocTb. DaKTOpbI, BIAUAIOINE Ha HAAEKHOCTb. [Toka3arenyn HanéKHOCTH
(BepoATHOCTH 0€30TKa3HOW pabOoThl, HApaOOTKa Ha OTKAa3, UHTEHCUBHOCTh OTKA30B, PECYPC).
CraTucTU4ecKre METO bl OLIEHKH.

Kpurepuu npenensHoro coctosnus. [Iporno3upoBanue ocTaTo4HOro pecypcea (pacuéTHo-
HKCHEPUMEHTAIbHbIE METOIbI, PU3UKO- CTATUCTUYECKHE MOJIEIIN).

dakTopbl U3HALIMBAHUSA (a0pa3UBHBIN, YCTAIIOCTHBINA, KOPPO3UOHHBIH). BbIOOp cMa30uHbBIX
MaTepHaoB.

Pacuér nokazareseit HAAEKHOCTHU IO CTATUCTUKE 0TKa30B. IlocTpoeHne KpUBbIX U3HOCA.
AHanu3 NpuYMH 0TKa30B (Ha IpUMEpe HayYHO-HCCIEeI0BATENbCKOM paboThl).

2.3. ®oH/1 OLIEHOYHBIX CPEICTB

1. 3aganus 3aKpPHITOro0 THIA HA YCTAHOBJIEHUE COOTBETCTBUSA (4 IIT.)

3aganue 1.1. YcTaHOBUTE COOTBETCTBUE MEXKIY arperaroM U Ha3HaAUYE€HUEM.
Arperat Hasznauenue
1. lomeHHas neyn A. HemnpepbIBHOE JTUTHE 3ar0TOBOK
2. KucnopoiHblil KOHBEpPTEP b. BriutaBka uyryHa
3. MHJI3 B. [lepenen uyryHa B crajb
4. IIpokaTHbIi CTaH I'. Tedbopmariusi MeTajij1a BaJKaMH

321,[[8.HI/IG 1.2. YcTaHoBUTE COOTBETCTBHUE MCKAY ITOKa3aTCJICM HaJEKHOCTH U OIPCACIICHUCM.

IToxa3arens Ornpenenenue

1. be3oTka3HOCTH A. CriocoGHOCTH COXpaHITh pabOTOCIIOCOOHOCTD 10
MPEACIBHOTO COCTOSIHUS

2. JlonroBe4HOCTH b. CoxpaHsiTh CBOMCTBA MOCIE XPaHEHHS/TPAHCIIOPTUPOBKHU

3. PeMOHTONIPUTOJHOCTH B. Coxpanste paboTOCIOCOOHOCTH B TEYECHHE 3aJaHHOU
HapabOTKH

4. CoxpaHsieMOCTh I'. TIpucnocobIeHHOCTh K MPEAYNPEKICHUI0 U yCTPAaHEHHIO
OTKa30B

3amanue 1.3. YcraHoBuTe COOTBETCTBHE Mexay odTanoMm mnpoektupoBanus (ECKJ]) u ero
COJIEpKAHUEM.

‘ Oran ‘ Conepxxanue




1. Texuuueckoe 3amanue A. ITonHBIN KOMIUICKT YepTEeKEH U crienrpUuKaImiio
2. DCKU3HBII TPOEKT b. Ucxomnbpie TpeOOBaHMS K U3ICTHIO

3. TexHu4ecKkuil MpOeKT B. IIpyHIMNMaIbHbIE KOHCTPYKTUBHBIE PELICHHUS
4. PaGouasi TOKyMeHTaIUs I'. YTouHEHHBIE pelIeHus ¢ pacyeéTaMu

3ananue 1.4. YcTaHOBUTE COOTBETCTBHE MEXK/LY JETAIbI0/Y3JI0M U XapAKTEPHBIM J1€(PEKTOM.

V3en Tunuaselii nedext

1. 3ybuaTas nmepenaya A. bpuHennupoBaHue TIOPOKEK KaueHUs

2. lloAIIMIHUK KayeHUst b. BrikpamuBanue 3y0a (IUTTHUHT)

3. ITpokaTHbIil BaJIOK B. YcranoctHas TpemuHa Ha IIeHKe

4. CranuHa I'. TToTepst )KECTKOCTH, TPEIIUHBI B CBAPHOM IIBE

2. 3agaHus 3aKPHITOr0 THIIA HA YCTAHOBJIEHHE NOCJI€0BATEIbHOCTH (4 1IT.)

3aganue 2.1. Pacnosioxkurte 3Tamnbl dU3HEHHOTO IIUKJIA METAJUTypruyeCcKOil MallluHbl B MPAaBUILHOMN
MOCJIeI0BATEILHOCTH (HAUMHAS C UJICH):

1. Dkcruryaranus

2. [IpoexTupoBanue

3. Vrunusanus

4. 3roToBiicHUE

5. Texuuueckoe oOcinyxuBaHue (0e3 yriayOneHus B pEMOHT)

3aganue 2.2. YKaXUTe MOCIEI0BATEIbHOCTh ATanoB npoektupoBanus no ECK/I.
1. TexHUYECKU TPOCKT

2. Texuuyeckoe 3agaHue

3. PaGouast JoKyMeHTaIus

4. DCKU3HBIN NPOEKT

3aganue 2.3. YCTaHOBUTE IMOCJIEIOBATEIILHOCTh BBIMOJHEHUSI MPOYHOCTHOTO pacuéra MeETOA0M
KOHEUHBIX JIEMEHTOB.

1. 3aganue cBOMCTB MaTepuaia

2. TlocTpoeHne KOHEYHO-3JIEMEHTHOM CETKH

3. IIpunosxeHne Harpy30K U TPaHUYHBIX YCIOBUM

4. Co3ganue 3D-Monenu

5. MHTepnperanus pe3ybTaToB

3ananue 2.4. PaccraBbTe 3Tanbl CTATUCTUYECKOTO aHATM3a HaI&KHOCTHU IO TOPSIZIKY.
1. Pacuér MHTEHCHUBHOCTH OTKA30B

2. COop aHHBIX O HapaOOTKE Ha OTKa3

3. Onpenenenue cpenneit Hapadotku Ha otka3z (MTBF)

4. ITocTpoeHHe TUCTOrPaMMBbl PacIpeeICHHS

3. 3aganus KOMOMHHUPOBAHHOIO THIIA ¢ BLIOOPOM OJHOI0 BEPHOI0 OTBeTa H 000cHOBaHueM (4
IIT.)

3amanune 3.1. Kakoit meron Hambosiee 3(h(HEKTUBEH M MPOTHO3UPOBAHUS OCTATOYHOTO pecypca
OTBETCTBEHHOTO y3J1a IPU HAJIMUUU CTATUCTUKH OTKA30B?

A) DKCIIepTHBIX OLIEHOK

b) IlogpakropHoro ananusza

B) PacuérHo-3KCrIepuMEeHTaNbHbIN ¢ KHHETUYECKUMU YPaBHEHUSIMU

I') Meton ananoruit



3amanue 3.2. Kakoe 3 TpeOoOBaHMI HE OTHOCUTCS K IIpaBUJIaM MPOMBIIIICHHONW 0€30MacHOCTH MPHU
HKCIUTyaTallii METAJLTYy pru4ecKoro o6opyaoBaHus?

A) 3anperneHrne peMOHTa, OYUCTKU JBKYIIIMXCS YacTe BO BpeMsi pabOThI

b) Hannuue nuiieH3un Ha SKCILTyaTaluio B3PhIBOIIOXKAPOONACHBIX 00BEKTOB

B) [IpoBenenme skcrnepTHU3bl MPOMBIIIEHHOW 0€30MaCHOCTH 110 UCTEUEHUH CPOKA CITYKOBI

I') YcranoBKka aBTOMaTHYECKOTO MOKAPOTYIICHUSI BO BCEX OBITOBBIX TTOMEIICHUSX

3amanwue 3.3. Yro sBisiercs riaBHBIM npenumyiiectBoM MKD mipu pacuére cTaHUHBI CITOKHON POPMBI?
A) IlpocroTa py4yHoro cuéra

b) Bo3MoXHOCTB yuéTa CJI05KHOM r€OMETPUH U IPaHUYHbBIX YCIOBUMI

B) OtcytcTBHEe HEOOXOAMMOCTH B SKCIIEPUMEHTAIBHOM ITPOBEPKE

I') PaGota ToBKO € YIpyrumu nedopManusmMu

3ananue 3.4. Kakoit mokazartens HaI&KHOCTH XapaKTEPU3yeT TOIBKO O€30TKAa3HOCTh?
A) KoadhpurmeHnt roroBHOCTH

b) BepositHoCTh 6€30TKa3HOI paboTHI

B) KoadduiueHT TeXHUIECKOTO UCIIOJIb30BAHUS

I') Cpennee BpeMs BOCCTaHOBIICHUS

4. 3aganuss KOMOMHUPOBAHHOIO THINA ¢ BbLIOOPOM HECKOJLKHX BAaPHAHTOB OTBeTa M
o0ocHoBaHMeM (4 mIT.)

3ananue 4.1. Kakue hakTopsl HEMOCPEICTBEHHO BIUSAIOT HA IOJITOBEYHOCTD MOAIIUITHUKOB KaueHUs?
(BriOepute Bce BepHbIE)

1. YacToTa BpallleHus: ¥ Harpy3Ka

2. CopT ¥ YUCTOTA CMA3KU

3. TemnepaTypa HOJIIMITHUKOBOTO y3J1a

4. YcnoBus XpaHEHHS MOIIAITHUKA 10 MOHTaXa

5. LiBeT okpacku Kopiryca

3ananue 4.2. Boibepute equHUYHbBIC TTOKAa3aTeNU HAIEKHOCTHU (XapaKTepU3yIOT OJTHO CBOWCTBO):
1. BepositTHOCTB 06€30TKa3HON pabOTHI

2. KoadduiireHT roToBHOCTH

3. CpenHsst HapaOOTKa Ha OTKa3

4. Koo puuueHT TeXHHIECKOTO UCIIOIb30BaHUS

3amanue 4.3. Kakue U3 TIEpEUNCICHHBIX HANpPAaBICHUH SABISIOTCA IEPCIEKTUBHBIMU B
MIPOEKTUPOBAHUH METAJLTyPrUUeCKUX MallinH?

1. Ilpumenenne UPPOBHIX ABOWHUKOB

2. Tononoruyeckast onTumu3zanus Ha ocHope MKO

3. ITonHBINM 0TKA3 OT KCIIEPUMEHTAILHON TPOBEPKU

4. Ucnonb30BaHNE aJIMTUBHBIX TEXHOJIOTHH JUIsl U3TOTOBJIEHUS JIeTanen

5. MckiroueHne BeexX 3alIUTHBIX KOXKYXOB

3ananue 4.4. Kakue napameTpsl HEOOXOIUMO KOHTPOJIUPOBATH MPH OIICHKE TEXHHUYECKOTO COCTOSTHHS
penykropa (6e3 yriaybieHus B IMarHOCTHKY, TOJIBKO 00IIre moKa3aTenn)?

1. YpoBeHb BuOpanuu (MHTETPaIbHBIN )

2. Temniepatypa macna

3. Hannume MeTamimueckoi CTpy>KKH B Macye

4. Tok anexTpoaBUTaTesns

5. JlaBneHue B cUCTEME CMa3Ku

5. 3agaHus OTKPBHITOIO THIIA C PAa3BEPHYTHIM OTBETOM (4 1IT.)



3amanue 5.1. CpaBHUTE AeHOPMANMOHHYIO TEOPHUIO TUTACTUYHOCTH U TEOPHIO ITACTUYECKOTO TCUCHUS.
YkaxkuTe 00J1aCTH IPUMEHUMOCTH, JOCTOMHCTBA U HEIOCTATKH KaXKIOTO MOAXO0/a.

3amanue 5.2. OnMUIMTE MOCIEA0BATEIIFHOCTD Pa3pabOTKH TEXHUYECKOTO 3a/IaHHsI Ha IIPOSKTUPOBAHUE
HOBOTO MPOKATHOTO cTaHa. Kakue ucxoiHbIe TaHHBIC JOKHEI OBITh B HEM OTPaKCHBI?

3ananue 5.3. O0bAcHUTE, KaK cXeMa HaMPsHDKEHHOTO COCTOSTHUS BIIUSET Ha IUIACTUYHOCTh METaljia IpU
obOpaboTke nmapneHuem. [IpuBeawTe MpUMEpHI MPOLECCOB C OJIATONPHUATHOW W HEOIArOMpPUSTHOM
CXEMOM.

3ananue 5.4. Pa3zpaboTaiite yKpymHEHHYIO CXEMY TPOSKTUPOBAHUS y3J1a METAJUTY PrUYECKOM MAITMHBI
¢ ucnonb3oBaHueMCAD/CAE-cucrem (KOMIIAC-3D), nHaunnas ¢ T3 um 3akaH4YMBas BBITYCKOM
pabodeii TOKyMEHTaIUH.



