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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.01 MammuHoCTpO€EHHe

rog, Habopa rpynrbl: 2026
IIporpamMmmy cocTaBuIu:

Kadenpa E4 TexHonorusi naTpoHHOTO MPOU3BO/CTBA M 06paboTKa MeTalioB
JaBJieHeM
PeminieB Eprenuit FOpreBuy, 4.T.H., AOLIEHT, JOLIEHT

Kadenpa E4 TexHomorusi maTpoHHOTO TTPOU3BO/CTBA M 00pab0oTKa MeTaioB
JaB/ieHuemM
Pacynos 3aitHoguH Hypmyxame[oBud, K.T.H., JOLIEHT

IIporpamma paccMoTpeHna
Ha 3ace/laHuu Kadepbi-pa3paboTumka
paboueii nporpammMel E4 TexH0/10rHs MaTPOHHOT0 MPOM3BOJACTBA U 00pad0TKa MeTa/VIOB JaB/IeHHEeM

3aBegytromuii Kadeapoit Hecrepos H.U., X.T.H., fow.

[Iporpamma paccMoTpeHa
Ha 3ace/laHUM BhIMyCKatoIlel Kadepbl

E4 TexHo/I0rus NaTPOHHOT0 NMPOU3BOACTBA U 00Pad0TKa MeTa/VIOB AaB/IeHHeM

3aBenyromuii kadenpoii Hecrepos H.U., K.T.H., f01].



PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEXHOJIOT'US XY OXXECTBEHHOM OBPABOTKN METAJIJIOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

ITK-1.1 — CnocobeH pa3pabaTbiBaTh HOBBIE TEXHOJIOTHUECKHE TPOLIeCCHI TMCTOBOM U 0ObeMHOW XOJIOAHOMH
LIITAMITOBKH, KOBKH, FOpsiuel IITaMIIOBKH

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-1.1

3HAHUSA:

OCHOBHBIX HCTOYHUKOB WHGOpMAIMK MO MPOGUI0 JAUCIUIIMHEL "TeXHOMTOTHS Xy/I0)KeCTBeHHOM
06paboTKu MeTasioB";

0Cc00EHHOCTH COBPEMEHHBIX TeXHOJIOTHH Xy0)KeCTBeHHOW 00pabOTKM MaTepuasoB ( XyZo)KeCTBeHHast
00paboTka MeTasna); KpUTEPUM KauyecTBa AeKOPATUBHBIX W3/e/Wid; TIPUHLUILI PaboThI, TeXHUYeCKre |
TEXHOJ/IOTUYEeCKHEe XdPaKTePHUCTUKHU I10/TyddeMbIX I/IBAE]IHIE, KOHCTPYKTHUBHbIE OCO6EHHOCTI/I paBpa6aTbIBEIEM])IX
Y UCIONb3yeMbIX TEXHUYECKUX Cpe/ICTB; BbIOOpa TexHonoruu mpoijeccoB (TTI) monyueHus W3fenvil B
3aBUCUMOCTH OT YCJIOBUM UCIIO/h30BaHUs, Ha3HAUEHHUS U XY/I0)KECTBEHHOMW [IEHHOCTH;

YMEHUsL:

HAXO[UTh HAayYHO-TEXHUYECKYI0 WH(OPMAIIUI0, UCIO/H30BaTh OTEUECTBEHHBIM W 3apyOeXXHBIM OITBbIT
TIPY TIPOEKTUPOBAaHUY TEXHOJIOTMYeCKUX MPOLIeCCOB Xy/0/KeCTBeHHOW 00paboTKK MeTasoB;

TIPOEKTUPOBATh M37le/Usl AeKOPaTUBHO-TIPUK/IaZHOTO UCKYCCTBA; CO3/[aBaTh JeKOPAaTUBHbIE W3/IeNus U3
Pa3/UUHBIX MaTepuaioB C COOJIOJIeHHeM TEXHOJIOTHUECKUX U XY[AOKECTBEHHBIX YCIOBUM; W3bICKAaHUS
BO3MOXKHOCTH COKpAIl|eHHs 1IMK/Ia paboT 3a cyeT MpUMEHEeHHUs] COBPEMEHHBIX MaTeprasioB U 000py0BaHus;

HaBbIKU:

paboThl pa3NMUHBIMKA WHCTPYMEHTaMH, TIPUMEHseMbIMH B TIpOLiecce XyJOKeCTBeHHOW 00paboTKu
MaTepyasioB; BBITIOJIHEHWS He CJIOKHBIX JeKODAaTMBHBIX KOMIIO3WLUHA C WCIONb30BaHUEM TEXHOJIOTUN
XyJOKeCTBEHHOM KepaMWKH, XyJOXKeCTBEHHOW o00pabOTKM MeTassa; HaBbIKAMWA OpWEHTalMd B
npodeCCHOHANBbHBIX MCTOUHUKAX WH(opMaliuy (MeToAWUYecKass JIMTepaTypa, CaiThl, 00pa3oBaTe/bHBIE
TopTasbl U T.A.).



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctnmuaa TEXHOJIOT S XY 0XXKECTBEHHOM OBPABOTKU METAJIJIOB siBnsiercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM MO HarnpasyieHuto 15.03.01 MawuHocmpoeHue.

CogepxaHve IUCLMIVIMHBI fBJ/IseTCs jiorndeckuMm npopopkennem aucouivme: MTHIXKEHEPHASA U
KOMIIBIOTEPHASA I'PA®UKA, MATEPUAJIOBEJEHUE n TEXHOJ/IOI'N1
KOHCTPYKIIMOHHBIX MATEPHAJIOB, ®W3NYECKHUE OCHOBBI IIUIACTUYECKOM
JEOOPMAIINN.

Copep>kaHue AUCLUIVIMHBIL sIBsieTCsl OCHOBOM [n/s1 ocBoeHusi gaucuuivinH: ITEPCIIEKTUBHBIE
TEXHOJ/IOI'nn I'OPAYEIIITAMIIOBOYHOI'O ITPON3BO/ICTBA, INEPCIIEKTUBHBIE
TEXHO/JIO'MA XO/IOJHOHNITAMIIOBOYHOI'O ITPOM3BO/JCTBA, IIOAI'OTOBKA K
IPOIIEAYPE 3AIIUTHI U 3AIIUTA BBIITY CKHON KBATTM®UKAIIMOHHOM PABOTBL

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-1 — CniocobGeH MpUMeHsTh eCTeCTBeHHOHAYYHbIe U 00IlenHKeHepHbIe 3HaHUs1, METOZIbI
MaTeMaTUyeCcKOro aHanr3a U MOZIe/IMPOBaHKs B ITPOQeCCUOHAILHOM [1esITeNTbHOCTH

¢ OIIK-12 — CriocobeH obecreunBaTh TEXHOJIOTUUHOCTE M3/e/THH U MPOIIeCCOB UX U3TOTOBJIEHUS], YMETh
KOHTPOJIMPOBATh COOMOieHe TeXHOIOTMYeCKOW AUCLUATUIMHBI IPU U3TOTOBIEHUH U3Zeni
MalllMHOCTPOeHHsI

¢ OIIK-5 — CriocobeH paboTaTh C HOPMaTUBHO-TEXHUUECKOM JOKYMEHTal[Uel, CBI3aHHOH C
NpoQeCcCcuoHaNbHOM [1eSITeNbHOCThIO, C YUeTOM CTaH[apToOB, HOPM U NpaBu/

¢ [TK-1.2 — CriocobeH ornpe/iesisiTh HaMpsHKeHHO-/1e(hOPMUPOBAHHOE COCTOSTHUE 3aTrOTOBKH B TIPOIIECCE ee
TIaCTAYECKOTO J1e()OPMHUPOBaHUS

¢ [IK-1.6 — CriocobeH NMpoOBOAUTD KCIIEPUMEHTHI 110 UCC/IeJOBAHHUI0 TEXHOIOTMUECKMX TapaMeTpOB
orepanuii 00paboTKy MeTaslIoB JjaB/ieHWeM IO CTaHAAPTHBIM U 3alaHHBIM MeTOA1KaM, 06pabareiBaTh 1
TeXHUYEeCKH TPaMOTHO 0()OPMJISITh Pe3y/ibTaThl HayUHO-HCC/Ief0BaTeNbCKUX paboT B obiactu
MaIlMHOCTPOEHUS



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pas/ie/ioB H AMAAKTHYECKHX eIHHHI]

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM
¢opme

BCEIr'o
CamocrosTebHasA
pabora cTyaeHToB

BCEI'o
Jlekuuu

®dopmupyemast
KoMmmereHus, %

IIK-1.1

XapakTepUCTUKHU CI/IaBOB.

Pasaen 1. Merannbl 1 CIIaBbl, IpUMeHsAeMble IIPH M0J/Iy4YeHHH Xy/10)KeCTBEHHbIX l/l3)2[EJ'lHif‘l us3
metaia. 1.1. TIpousBogcTBo Metawios 1.2 Knaccudukaius marepuanoB. MexaHnueckue CBOHCTBA
7 MeTa/IoB. XUMHUeCKre CBOiCTBa MeTa/uioB. 1.3 OCHOBHbIE BH/bI HCIIO/Ib3yeMbIX MaTeprasos 1.4
XapaKTEprIE ocobeHHOCTH MeTa/uToB 1.4 JIuTeliHble CBOMCTBA META/UIOB U CIUIABOB. LlBETOBl:Ie

21 1 1 20

Paspen 2. OcHOBHBIE onlepaliMy U BUABI XY/ T
7 TexHOIOrHsi Xy/0)KeCTBeHHOM KOBKH 2.3 Oco6eHHOCTH X0/I0HO KOBKHM 2.4 OcobeHHOCTH
MeTaIonnacTiku 2.4 I'pasuposka 2.5 ®unurpans 2.6 Xygo)KeCTBeHHOe SMalTlpoBaHUe.

.

TKH MeTa/lIoB. 2.1 YekaHka 2.2

21 1 1 20

25

Paspen 3. TexHonoruu u PYA

u3fenui. 3.1 OCHOBHbIe MOHATHS O a/AUTHBHBIX TEXHOJIOTHSX OBICTPOrO MPOTOTUMMPOBaHHUS. 3.2
OtmrumnrensHble ocobenHocty 3D-nipunTepa. Knaccudukanus. Co3naHne KOMITBIOTEPHOM MOZeN
Gyay1ero o6bekrta 3.3 Moze/mpoBaHie MeTO/OM HarllaB/IeHHsl. DKCTPY3HOHHas Ievarb. [1opolkoBas
neyarb. 3.4.Marepuassl s 3D-nieyat(ABS, PLA). M3roToB/ieHHe MacTep-Mo/ienield Xy/l0)KeCTBEeHHbIX
nsgenuid. 3.5 OdopmieHre uepTexxeld /1 U3TOTOBIEHHS MOZE/IH.

TNPOTOTUIIMP B MPOU3BO/ICTBE Xy/|0)KeCTBEHHBIX

23 1 1 22

20

CO3/]aHHeM OIBITHBIX 06PA3LiOB.

Paspen 4. KoMnbloTepHoe MPoeKTHPOBaHHe C NPHMeHeHHeM ClielHa/IbHBIX MPOrpaMMHBIX
nakeroB. 4.1.ITpoeKTHpPOBaHUe Xy[0)KeCTBEHHbIX M3zie/nit. Beibop cTuis. Pa3paboTka ackusa u

7 yepTeXxa usfenst. MeToapl U3roToBieHHs 06pastia-3TanoHa 4.2. [IpoeKTHpoBaHue Xy[0KeCTBeHHBIX
W3/1e/Mi TIPY TTIOMOILLY KOMITbIOTepHO# nporpamMmel ArtCAM Pro ¢ nocieflytolym npakTH4eCKUM

21 1 1 20

20

Paspen 5. JlazepHas 00p

T IX M3Aeaui. 7.1.J1a3epHasi rpaBUpOBKa 1

TKa Xy
7 ¢$hopmoobpasoBanue KOHTYpoB 7.2.JIazepHasi CBapKa M naika usgenuii 7.3.0co6eHHOCTH CeeKTUBHOTO
nazepHoro crutaenenus (SLM-texnonorust). KoHcTpyKTopckast aganTarust Mogeu. [loct-o6paboTka
uszienvid. 7.4. TexHosmornyeckoe 060pyoBaHue, PUMeHsieMoe TPH Jla3epHoii 06paboTKM U3geHii.

22 0 0 22

10

Bcero 3a 7 cemecTp

108 4 4 104

100

Bcero no gucuumnHe

108 4 4 104

100

3.2. CamocrosTenbHast padora crygenra (CPC)

Ne
n/n

Homep 1 HanmeHOBaHue
pasjea JUCHHILIMHBI

CopepkaHue yueOHOro 3aJaHus

Oo0neMm,
4acoB

Pasgen 1. Metannel n
CI/IaBbl, IPUMEHsIEMbIe
TIpY TIOJTyYeHUHN

XY/10’)Ke CTBeHHBIX M3/ie/ui
Y3 MeTaslia.

Mertasibl U CT/IaBbl, IPUMeEHseMble NTPY MOTyYeHUH
Xy[0XKeCTBeHHBIX H3/ienuii». TexHomornueckue GaKkTopsl,
B/IMSIFOLIME HAa BLIOOD METaJlIOB U CIIJIABOB TIPH HEOOXOMMOCTH
MOJTyYeHHUs XyA0’KeCTBEHHBIX U3/le/Ui € 3alaHHbIMU
CBOWCTBaMM.

20

Pazgen 2. OcHOBHBIE
oreparnyy U BUJIbI
XY/10’Ke CTBeHHOM
00paboTKM MeTaslIoB.

JluTeliHble YK/IOHBI , Ta/ITeH, TIPUITYCKH Ha yCaZIKy CTIJIaBOB U Ha
MexaHW4JeCKyto 00paboTKy. I'ajlbBaHWUeCKOe TIOKPBITHE.
UepHeHue.

20

Pazgen 3. TexHonorun u
obopyzoBaHue
TIPOTOTUITUPOBAHUS B
TTPOU3BO/ICTBE
Xy[0KeCTBeHHBIX U3/IeJTHH.

A IUTHBHBIE TEXHOJIOTHUH B MPOU3BO/ICTBE OTJIMBOK U JINTEMHBIX
(hopM COXKHOM reoMeTprUeCKol (GOpPMBI.

22

Pasgen 4. KomnbrotepHoe
MPOEKTUPOBAHUE C
MIpUMeHEeHUEM
CreLaibHbIX
MPOrpaMMHBIX MaKeTOB.

.I'paBupoBanbHO-(pe3epHbIi cTaHOK Roland ¢ uncioBbIM
MPOTPaMMHBIM YTIPaBIeHUEM [IJIsI U3TOTOBIEHUST MacTep-
Mogiesniel Xy[ioKeCTBeHHbBIX u3fenuii. OcobeHHOCTH
JKCIUTyaTaly ¥ OCTpoeHusi nporpamMM. Ky3HeuHsblit
WHCTPYMEHT U 000py0BaHue.

20

Pasgen 5. JlasepHas
obpaboTka
Xy[,0’KeCTBEHHBIX U3e/nH.

W3yueHHble 1a3epHOM TeXHOJIOTUH.

22

Bcero 3a 7 cemectp

104

37360




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciepyroumx popmax:

[TMarHocTuyeckas pabora;

BOIIPOCHI /I/IsI TEKYIIIEr0 KOHTPOJIS;

BOITIPOCHI K 3a4eTy.

HpOME)KYTO‘lHaH dTTecTalud rMpoBOAUTCA B d)opMax:

3a4yeT.

5. YUEBHO-METOJIMYECKOE Y1 TH®OPMAIIMOHHOE OBECITEUEHUE
TCHUATUIVHBI

5.1. OcHOBHas UTeparypa Io JUCLIUIUIAHE:

1. E. FO. PemmieB, M. FO. Cunaes, 3. H. PacynoB. . TexH0/I0THs U3TOTOB/IEHUS AeTasieli ¢
npuMeHeHHeM Tipolecca yekaHku. CIT6.BI'TY "BOEHMEX" um. [T. @. YctuHoBa, 2017, 16
9K3.

2. E. FO. Pemuues, FO. I1. Komsirun, U. H. ITaHkpatoB. . TeXHOMOTHS Xy[0’KeCTBEHHON 00pabOTKM
meTannos. CIT6.BT'TY "BOEHMEX" um. []. ®@. YctuHoRa, 2018, 15 3K3.

3. 1. A. Kanorko, C. b. Ky3embaes, JIsatina KyzembaeBa. . TeXHO/IOTHS Xy/05Ke CTBEHHOM
o6pabotku marepuasnos. CankT-ITeTepOypr: Jlanb, 2021, /1. pec.

4. JI. T. )KykoBa, B. b. JIusmmy, B. I1. CokosioB. . TexHonorus xyz0xeCTBEHHOI'O UThbs. MOCKBa:
FOpairir, 2019, s1. pec.

5.2. JloriosiHUTe/IbHAS IUTepaTypa 1o AUCLIUIIVHE:

1. 3. bpenosib. . Teopust 1 MpakTHKa 1OBeIMPHOro Jena. JI.: MamumHocTpoeHue. JIeHUHrp. OTA-
Hue, 1977, 1 3K3.

5.3. Ilepuoguyeckue U3gaHus:
He Tpe0yHTCH.

5.4. [TepeueHb pecypcoB HH(GOPMaLMOHHO-Te/IeKOMMYHUKAL[MOHHOM ceTu "VIHTepHeT",
HEOOXOIUMBIX [I7Isl OCBOEHUST AUCIIUTTUHBI, 37IEKTPOHHBIE OUOTUOTEUHBIE CUCTEMBI:

1. https://e.Janbook.com/book — 3BC Jlans;

2. http://library.voenmeh.ru/ — ®yHzaamenTansHas 6udmoreka BI'TY «BOEHMEX» um. [1.®.
YCTHHOBA;

3. http://library.voenmeh.ru — ®yHaamenTansHas 6udaroreka BI'TY «BOEHMEX» um. [1.®.
YcTrHOBA.

CoBpeMeHHbIe MPodecCcHoHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HarrionanbHas snektpoHHas 6ubnuoreka (HIB);

2. https://cyberleninka.ru/ - Hayunast 3nekrponHasi 6ubmoreka « KubepyieHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBasi 3/eKTpoHHast bubMoTeka Poccuiickoro
donHzma pyHmaMeHTaTBHBIX UCC/Ie0BaHUMH.

I/IHCl)OpMaL[I/IOHHbIe CIMpaBOYHbI€ CUCTEMBI:

1. TexakcniepT — VIHGOpMAaIMOHHBIH ITOPTaI TEXHUUeCKOTO peryaupoBanys: Hopmel, rpaBuiia,
crangaptel PD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l
I'OCToB cobcrBenHow reHepauuu BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncynsrantIlntoc- HpOpMal[MOHHBIN TTOpPTas MPaBoOBOM
vHbOopMaIru.

5.5. TIporpamMMHOe obecrieueHue:;

He TpebyeTcs.



5.6. laopmMariioHHbIe TEXHOJIOTHH:

B3auMo/ieiicTBUe ¢ obyuaromumucs nocpeactsom SVIOC Moodle BI'TY «BOEHMEX» um. [J.®.
YcTrHOBaA.



6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE TUCLUIIJIMHBI

6.1. JIekijioHHBbIE 3aHATHS:

CreL{MaTM3UpOBaHHbIe TpeOOBaHuUs 110 000PYAOBaHUIO OTCYTCTBYIOT; ayJUTOPUS C
M0Ca/JOYHBIMU MeCTaMH I10 KOJIMUeCTBY CTY[eHTOB; JOCKa.

6.2. IIpouee:

1. pabouee MecTo TiperiofiaBare/isi, OCHallleHHOe KOMIBIOTEPOM C A0CTYIOM B IHTEpHeT;
2. pabourie MecTa CTY[ieHTOB, OCHAIlleHHbIe KOMIIBIOTEPAaMH C JIOCTYTIOM B VIHTEpHET,
nipe/iHa3HAYeHHbIe /1711 paboThl B 37IEKTPOHHON 00pa3oBaTeibHOM Cpe/ie.



ITpunoxenue 1
K paboueii mporpaMme JUCIATLTHHBI
TEXHOJIOI'U XYAOXXECTBEHHOU OBPABOTKI METAJIZIOB

AnHoTanusa padodeil MporpaMMel

Iuciyniaa TEXHOJIOTUSA XYJAOXKECTBEHHOW OBPABOTKU METAJIJIOB
SIBJIIETCS IUCLUIUIMHON YacTH, (opMHpyeMoli ydYaCTHHMKAMH 00pa30BaTe/IbHBIX OTHOIIEHHUMH
0/10ka 1, mporpaMMbl MOATOTOBKY 110 HampaBaeHuto 15.03.01 MawuHocmpoeHue. TUCLATIIMHA
peanusyetcsi Ha Qakynsrete E Opyxue u cuctembl Boopyxkenus BI'TY "BOEHMEX" um. [J.®.
YcruHoBa kadeznpoii E4 TexHosmorust maTpoOHHOTO MTPOM3BOACTBA M 00pabOTKa MeTasIIOB /laB/IeHHeM.

JucuuryivHa HallesieHa Ha (popMUpOBaHUe KomMnemeHyui:
IMK-1.1 CriocobeH pa3pabaTkiBaTb HOBBIE TEXHOJIOTMYECKHE IIPOLIECChl JIMCTOBOM U 0ObeMHOM
XOJIOZIHOM IIITAMITOBKH, KOBKH, TOpsTUeli IITaMITOBKH.

Cofep)kaHve  AMCLMIUIMHBI ~ OXBaTblBaeT KPYyI  BOMPOCOB, CBSI3aHHBIX C  OCHOBHBIMU
TEXHOJIOTMUeCKUMH OTIepaljisiMi U3TOTOBIEHUS XY/[0’KeCTBeHHBIX W3/e/IUi U3 MeTajJIOB U CIIJIABOB
(MeTtannbl M CrviaBbl, MpUMeEHsIeMble TPU TIOAYUYEHUM XYAO)KeCTBEHHBbIX H3[efWi W3 MeTasa.
TexHonorud U 06OpyZOBaHME TPOTOTUIMPOBAHUSA B TIPOU3BOJICTBE XY/OXKECTBEHHBIX W3/e/IUH.
[MpousBoacTBO Mofenel s XyA0)KeCTBEHHOTO JiMThsl. KoMITbIOTepHOe IIPOeKTUPOBaHUe C
TpUMeHeHWeM CIeliMabHBIX TIPOrPAMMHBIX TaKeTOB. TeXHOOTUsl Xy[AOXKeCTBEHHOW KOBKU W
crlecapHOrO  UCKyccTBa. JlasepHasi o0paboTKa  XymoKeCTBeHHBIX — u3fiermid.  [ITamroBka
Xy[OKeCTBEHHBIX [leTasiell. TexHosoruueckde TIpUeMbl [1eKOPaTUBHOTO O(OPMJIEHUsST TOTOBBIX
XY[I0’Ke CTBeHHBIX U3/Ie/IUH.).

[Iporpammoiit JUCIUITIMHLI TPelyCMOTPEHBI C/le/IyIollrie BUABI KOHTPOJISA:

TeKylUii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B TUCKPETHbIE BPEMEHHbIe
WHTepBaJbl B CJIeAYIONMX (opmax:
e JMarHocTuueckas pabora;
e BOIIPOCHI [|jIsI TEKYIL[ETO KOHTPOJIS;
e BOMPOCHI K 3aUeTy.

Hpomemy’roqnaﬂ dTTeCTAlUA ITPOBOJUTCA B (1)0pMaXI
e 3ayeT.

OO0111as TPYZI0EMKOCTh OCBOEHUS JUCHUIUIMHBI cocTap/seT 3 3.e., 108 u. TIporpaMMoi AUCIUTUIMHBI
TIPelyCMOTPEeHbI JIEKLIUOHHLIe 3aHATHS (4 4.), caMocTosTenibHas pabora cryznenTa (104 a).
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IIpunoxenue 2

K paboueii mporpaMme JUCIHTLTHHBI
TEXHOJIOI'US XYAOXXECTBEHHOU OBPABOTKI METAJIZIOB

TEXHOJJIOI'MU 1 ®OPMbI OBYUYEHUA

PekoMeH/jaliud 110 0CBOEHHIO JUCLIUIIMHBI /I CTYJAeHTa

Tpy0eMKOCTb OCBOEHUS JUCLIMIIIMHEI cocTaBnsgeT 108 u., U3 HUX 4 4. ayAUTOPHBIX 3aHATUH,
1 104 u., OTBeJIeHHBIX Ha CAaMOCTOATE/IbHYIO0 Pab0Ty CTy/ieHTa.

PekoMeH/IalMU TI0 pacripeZie/IeHHI0 yueOHOTO BpeMEHH TI0 BH/IaM CaMOCTOSITebHON paboThl
U pa3jieiaM JTUCILUTUTUHBI TPUBe/IeHbI B TabuIle.

KoHTponb 0CBOEHMS] [AUCLUTUIMHBI TIPOWM3BOJWTCS B COOTBeTCTBMU C [lono)keHueM o
TeKyIIeM, pyOe>KHOM KOHTpOJIe YCIIeBAEMOCTH U TIPOMEXKYTOUHOM aTTeCTalluy 00yUYaroluXcs.

@®opMBl KOHTDO/ST YW KPUTEPUM OLIeHWBAHUS TIpUBeJeHbl B TpUIokeHnu 3 K Paboueii

rporpamme.

HaumeHnoBaHue padoThI

PexkomeHpyemMasi IuTepaTypa

'TpyA0eMKOCTB,
4Jac.

Pa3aen 1. MeTa/nibl M CIUIaBbl, IPUMeHsieMble IPH NO/IyUeHUH XY/ 0)KeCTBeHHbIX U3/ie/IMH U3
MeTaJsiia.

MeTaslibl U CIJIaBbl, IPUMeHsieMble TIPU
M0/TyUeHUN XyA0XKeCTBeHHbIX U3/e/TUii».
TexHonornyeckue (hakTopkl, BAUSIOLIIE Ha

JI. T. XKykoBa, B. b. JIusuny, B. I1.
Cokonos. . TexHonorus
XY[10’Ke CTBEHHOT0 JIUThs1: MOCKBa:
FOpaiiT, 2019 (1)

E. FO. Peminies, FO. I1. Komsirun, U.
H. ITankparos. . TexHosorus
XyJ0>KeCTBEHHOH 00paboTKH

BBLIOOD METAJI/IOB U CIIABOB TPH MeTamios: CII6.BI'TY 20
HeoOX0MMOCTH TIosTyyeHHs XygokecTBeHHbIX |"BOEHMEX" um. /1. @. YcTHHOBa,
W3e1Ui C 33JaHHbIMU CBOMCTBaMMU. 2018 (1-3)

3. bpenoss. . Teopus ¥ npakTUKa

10BesIMpHoOro flena: JL.:
MammHocTpoeHnue. JIeHUHIp. OT/-
Hue, 1977 (1-4)
Wroro no pasgeny 1 20

Pa3zzen 2. OCHOBHBIE OTIEPAIIMH M BH/IBI XY0)KECTBEHHOI 00pad0TKH MeTaJljioB.

JluTeiHble YK/IOHBI , Ta/ITeNH, IPUIYCKH Ha

N. A. Kanomiko, C. B. Ky3embaes,
Jlsaiina Ky3embaeBa. . TexHomorus
Xy/10’KeCTBeHHOW 00paboTKn
MatepuasioB: CaHkT-IleTepOypr:
Jlanb, 2021 (4-7)

yCaAKy CIUIABOB I Hd MEXAHITIECKYTO E. FO. Pemites, FO. I1. Komsarun, 1. 20
06paboTKy. ['aibBaHUUECKOE TIOKPHITHE.

H. Tlaukparos. . TexHonorus
UepHeHue. .

Xy/I0’KeCTBEHHOU 06paboTKu

metasios: CIT6.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2018 (1)
Wroro no pasgeny 2 20

Pazgen 3. TexHo/0ruM U 000PYAOBaHHE MPOTOTUIHPOBAHUSA B MPOU3BOACTBE Xy 0)KECTBEHHBIX
H3/Ie/TUH.

AJIUTUBHBIE TEXHOIOTHH B IIPOM3BO/ICTBE
OT/TMBOK M JIMTEMHBIX (POPM CJIOKHOU
reoMeTpuyuecKoil (popmel.
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E. FO. Pemites, FO. I1. Komsarun, 1.
H. Tlaukparos. . TexHonorus
Xy/I0’KeCTBEHHOU 06paboTKu

metasios: CIT6.BI'TY

"BOEHMEX" um. 1. ®. YcTHHOBa,

2018 (3-5)
N. A. Kanorko, C. B. Ky3embaes,
JIsttina Ky3embaeBa. . TexHOMOTHS

22
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Xy/I0’KeCTBEHHOU 06paboTKu
MmarepuanoB: CaHkr-ITetepOypr:
Jlanb, 2021 (1-4)

E. }O. PemiuieB, M. FO. Cunaes, 3.
H. Pacysnos. . TexHosiorus
WU3TOTOBJIEHUSI JleTaiei C
IIpYMeHeHUeM IpoLiecca UeKaHKU:
CII6.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2017 (1-2)

Nroro no pasgeny 3

22

Pa3nen 4. KOMHBIOTEPHOE MpPOeKTHUPOBAHHE C IIDUMEHEHHEM CII€IIMA/IBHBIX ITPOrPaMMHBIX

IIAKeTOB.

.I'paBupoBanbHO-(pe3epHsbIil cTaHOK Roland c
YLCIOBBIM ITPOTPAMMHBIM yTIPAB/IeHHUEM IS

H3T0TOBJ/IEHMSA MElCTEp-MO,E[GJIEﬁ

XyZI0’KeCTBEHHBIX u3e/nid. OcobeHHOCTH
SKCITTyaTally ¥ TIOCTPOeHUs! [IPOrpaMM.
Ky3HeuHblii THCTPYMEHT ¥ 000py/[0BaHHe.

E. FO. Pemines, FO. I1. Komsirun, U.
H. Ilaukparos. . TexHonorus
XyZ0’KeCTBEHHOUM 06paboTKu

metasios: CIT6.BI'TY

"BOEHMEX" um. [I. ®. YcTuHOBa,

2018 (5-7)

E. }O. PemiuieB, M. FO. Cunaes, 3.
H. Pacysnos. . TexHosiorus
WU3TOTOBJIEHUSI JleTaiei ¢
TIpUMeHeHreM TIPoIiecca YeKaHKHU:
CII6.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2017 (1-7)

JI. T. )KykogBa, B. b. JIusmmy, B. I1.
Cokonos. . TexHonorus
Xy[0>KeCTBEHHOTO JINThsI: MoCKBa:
FOpaiiT, 2019 (5)

20

Wtoro no pa3peny 4

20

Pa3zjen 5. JIazepHasa 06padoTKa Xy/J0)KeCTBEHHBIX U3/Ie/THH.

V3yueHHbIe JlTa3ePHOUM TeXHOIOTUU.

E. FO. Pemiues, FO. I1. Komsrun, U.
H. Ilankparos. . TexHo/orus
XyZJ0’KeCTBEHHOU 00paboTKu

metasios: CIT6.BI'TY

"BOEHMEX" um. [I. ®. YcTHHOBa,

2018 (8)

N. A. Kanomiko, C. B. Ky3emb0aes,
Jlsaiina Ky3embaeBa. . TexHomorus
Xy/I0>KeCTBeHHOW 00paboTKu
MatepuasioB: CaHkT-ITeTepOypr:
Jlanb, 2021 (1)

22

Uroro no pa3geny 5

22

12
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IIpunoxenue 3
K paboueii mporpaMme JUCIATLTHHBI
TEXHOJIOT'USI XYJOXXKECTBEHHON OBPABOTKUA METAJIJIOB

®OH/JI ODEHOYHbBIX CPEACTB

@oH/[| OIIeHOUYHBIX CPe/ICTB, TO3BOJISIOIINE OI[eHUTh Pe3y/bTaThl 00yUeHMUs 110 JaHHOM AUCIUIIINHE,
BKJIFOUAOT B Ce0s:

[MarHocThueckas pabota

*  BOMPOCHI JJIs1 TEKYIL[Ero KOHTPOJIS;
* BOMPOCHI K 3aUeTy;
e 33uerT.

Kpurtepuu oneHuBaHus

Juarnocruyeckas pabora
Huarnoctuueckasi pabora npoBoauTcs B ¢popme Tecta B IVIOC Moodle:

e [IpY MPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTecTalus;
e IIpY NPaBWJILHOM OTBeTe Ha 60% BOIMpOCOB U Ooree - aTTecTarysl.

Bonpocs! A/1s1 TeKylero KOHTpoJis

CriMcoK BOMIPOC TeKyILero KOHTPoJIs B (hopme JrarHOCTHUeCKOoi paboThl pa3pabaThiBaroT
(oOHOB/IsIET) B TeueHHe CeMeCTpa B COOTBETCTBHY C MaTeprasiaMH, KOTOpble U3yJaroT 00ydJaroruie B
yCTaHOB/IeHHbIe BDeMeHHbIe TIPOMEKYTKH.

Bonpocsl K 3auety

1. OCHOBHBIE TIOHATHS O A/IIUTUBHBIX TEXHOJIOTUSAX OBICTPOTO MPOTOTUIHMPOBAHHUSI.
2. JluTeliHble CBOMCTBA MeTaJUIOB U CIU1aBOB. [IpOM3BO/CTBO MeTa/IOB
3. Matepuansi anis 3D-nieuatu(ABS, PLA). M3rotoBneHue MacTep-Moieiel Xy0KeCTBeHHbIX
W3[eui.
4. OdopmiieHue uepTeskeil [y U3TOTOBIeHUS Mofieny. JIuTelHble YKIOHbI , Ta/iTe/H, IPUIYCKU Ha
yCa/IKy CIJIaBOB M Ha MEXaHUUYeCKYI0 00paboTKy
5. OTmrunre/bHble 0cobeHHocTH 3D-npuHTepa. Knaccudukarys. Co3gaHre KOMIIBIOTEPHOM MOZe/T|
Oyayiero o6bekTa. MosielMpoBaHHe METO/IOM HarllaB/ieHusl. DKCTPY3WOHHAs rmevathb. [TopolkoBas
revaThb.
6. TexHonmornuecke (HakTOphI, BAUSIOLIME Ha BLIOOD METasI/IOB U CIJIAaBOB TIPH HEOOXOJUMOCTH
TMOJTyueHHUs1 Xy0)KeCTBEHHbIX M3/le/IUii € 3alaHHbIMU CBONHCTBAMHU.
7. I'paBupoOBaibHO -(ppe3epHbIii cTraHOK Roland ¢ urcioBBIM IIPOrpaMMHBIM YITPAB/IEHHEM IJIst
W3TOTOBJIEHUS] MacTep-MojieNiell Xyo>KeCTBeHHbIX u3euid. OcoOeHHOCTH SKCTUTyaTal[uy U
MOCTPOEHUS TIPOrpaMM.
8. OCHOBHBIE OHATHS 0 aAJUTHBHBIX TEXHO/IOTHSIX OBICTPOTO IPOTOTUIIMPOBAHKSI.
9. IIpoekTrpoBaHKe Xy/[0’KeCTBEHHBIX U3/e/IMii IPH MTOMOIIM KOMIbIOTepHO# nporpaMmel ArtCAM
Pro c mocieayomym rnpakTHUeCKUM CO3JaHHEeM OTTBITHBIX 00pasLioB
10. ITpousBoacTBO MeTa/u10B. Knaccudukaiiys MmarepranoB. MexaHnuecke CBOMCTBA MeTaJLJIOB.
XuMuueckye CBOWCTBA METAJJIOB.
11. OcHOBHBIe TeXHOIOTHYeCKHe CTII0COOBI 1e()OPMUPOBAHUS KOBKOTO Kejle3a: Harpes, ITPOTSDKKA,
CKpYyIJIeHUe IPaHel, BbIca/iKa, rubKka, pyOka, pojieBaHue, CKPyUMBaHHEe-TOPCUPOBAHKE, IITHIIKY,
BEPTKH KoJleL], pacceKaHre, CKOOBbI.
12. Victopusi BO3HUKHOBEHUS 1 Pa3BUTHS MeJjallbeDHOTO HCKYCCTBa.
13. YekaHka Me/jasieli C IpUMeHeHeM COBPEMEHHOTO 000pyAoBaHusl. THITbI TIAMSITHBIX 3HAKOB.
N3roToBneHyre MaMsATHBIX 3HAKOB C TIPUMEHeHHeM a/|IUTUBHBIX TeXHOIOrui U 3D-neuary.
14. Marepuans! gyst 3D-rieuatr(ABS, PLA). M3roToBneHre MacTep-Mozesiel XyZoKeCTBeHHBIX
W3eUin.
15. Topsiuast o6bemHast mrammoBka. CyIiHOCTE npotiecca. O6/1acTh MPUMeHEeHMS.
16.0cobeHHOCTH CeNleKTUBHOTO J1a3epHOro criiaBineHus (SLM-texHonorus). KoHcTpykTopckast
aganTarus mogenu. [TocT-06paboTka U3zmeHid.
17.11BeTOBBIE XapaKTEPUCTUKHU CIIJIABOB.
18.TexHonoru4eckrie IpreMbl JeKOPaTUBHOTO 0)OPMJIEHUSI TOTOBBIX XyZI0’KeCTBEHHBIX HU3/IeJTHI.
19. TexHO/MOrMYecKoe 06OpPy/I0BaHKe, TIPIMeHsIeMOe TIPH J1a3epHOi 00pabOTKM M3/ieTHid
20. JlucroBas wtammnoBka. CylHOCTb rpotecca. VicxoHbI MaTepya U MPOAYKLUSL.
21. Ky3HeuHblii THCTPYMeHT U 000pyoBaHue.
22. TexHonoruvyeckue rpreMbl JeKOpaTUBHOTO 0(OPMJIEHHS TOTOBBIX XyJ0KeCTBEHHbBIX U3 e/nii.
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23.0c00eHHOCTH CeIeKTUBHOTO Jla3epHoro cruiaBieHus (SLM-texHonorus). KoHCTpyKTOpCKas
ajanraius Mogeau. ITocT-o6paboTka U3eTui.

24 A JUTVBHBIE TEXHOIOTUY B IPOM3BOACTBE OTJIMBOK U JINTEMHBIX ()OPM C/I0KHOM reoMeTpHrue CKOH
(hopmbl

25. TIpoeKTHpOBaHKE XYyI0XKECTBEHHBIX U3enuid. Beibop cTust. Pa3paboTka 3CKHM3a U uepTexa
uszenvs. MeToipl U3rOTOB/IEHUsT 00pa3iia-3TaaoHa

26. OCHOBHbIE TEXHOJIOTHUECKHE CITIOCOObI 1e(hOPMUPOBAHUST KOBKOTO Kejie3a: HarpeB, MPOTSKKA,
CKpYT/IeHHe rpaHel, BbICa/iKa, THOKa, pyOKa, Mpo/ieBaHre, CKPyUHBAHHE-TOPCUPOBAHUe, IIHIIKH,
BepPTKH KoJieL], pacceKaHre, CKOOBbI.

27.TexHonorndyeckre QakTopbl, BMSIOMIYE HAa BEIOOP METAa/I/IOB U CTIJIABOB IPU HEOOXOAWMOCTH
TMOJTyYeHHUs XyA0yKeCTBEHHBIX M3/le/INii € 3alaHHbIMU CBONHCTBAMHU.

28./IHCTpYyMeHT [ijIs UueKaHKHU MeJaei

29.ITporpaMMHbIe MakeThl [/1s1 IPOEKTUPOBaHUS Xy[0KeCTBeHHbIX U3genui 31 neyatu

30. Knaccudurarus criocobos 371 meuatu

3auer

st ciauy 3aueta 00ydaroIeMycst BBIJJAIOT TPH BOMPOca 13 00IIero Crvcka.
- IPaBW/IbHBIE OTBETHI HA OOJBIITYIO YaCTh TIOCTABJIEHHBIX BOIPOCOB — «3aUTEHO»;
- HellpaBU/IbHbIE U HEMOJIHbIe OTBEThI Ha BCe TIOCTaB/IeHHbIe MperofaBaresieM BOMPOCHl — «He
3aUTEHO».
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[MacropT ¢oH/ja OLIEHOUHBIX CPEACTB
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Bormpocs!
Pa3zgen 1. Meranibl 4 CIIaBbl, ISt
4 - [ApHMeHsieMbIe PU MOy YeH!H 27 1 1 20 o5 |TeKyLero
Xy/[0)KeCTBeHHbIX H3/1e/TUH 13 KOHTPOJIS,
MeTaJsuia. Bompocei
K 3aueTy
Bompocel
hin e
Pa3gen 2. OcHOBHbIE onlepanuy U TEKVILETO
4 7 |BUABI XyA0KeCTBeHHOH 00padoTKu 21 1 1 20 25 yi
KOHTPOJIS,
MeTaJ/lJIoB.
Bormpocst
K 3a4eTy
Bormpocs!
Pa3pen 3. Texnonorum u IS
4 - 000pyAOBaHMe MPOTOTUIMMHPOBAHNS B 23 1 1 2 o0 |TeKyLero
MPOU3BO/ICTBE XY 0)KeCTBEHHbIX KOHTPOJIS,
H3/1e/ T, Borpochi
K 3aueTy
Bompocsi
Pa3spen 4. KomnbroTepHoe ISt
4 - |TPOEKTHpOBaHHe C NPUMeHeHHeM 21 1 1 20 o0 |TeKyLero
creljiaja1bHbIX NPOrPaMMHBIX KOHTPOJIS,
MaKeToB. Bormpockl
K 3a4eTy
Bormpocs!
LISt
4 7 Pazgen 5. JIazepHasn 05pa§0TKa 2 0 0 2 10 |Texyuero
Xy/[0)KeCTBeHHbIX H3/Ie/TH. KOHTPOJIS,
Bompocei
K 3aueTy
Bcero 3a 7 cemectp 108 4 4 104 100
Bcero no aucurniuHe 108 4 4 104 100
15 37360




OneHouHble MaTepuasbl o aucouninae TEXHOJIOI' A XYI[O)KECTBEHHOfI
OBPABOTKU METAJIJIOB

IIK-1.1 - CnocobeH paspaGambieéams HO8ble MexXHO/102u4ecKue Npoyecchl AUCT06801 U 066eMHOll
X0/100HOUl WIMAMNOBKU, KO8KU, 20psiyell WmamMnosKu

Ne 1 TlpounTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBHE
[IpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE

YCTaHOBHTE COOTBETCTBHUE MeXAy BUaMu O6pa6OTKI/I MeTaJ/IJ/IOB U UX XdPaKTepUCTUKaMM:

K Ka’k71ol TO3UIUM B JIEBOM CTOJIOIIE, MO/j0epUTe TIO3UIUIO0 U3 TIPABOTO CTOJIONIA.

(DOPMOI/IBMQHEHI/IE MeTaJ/ljla TIpU TeMIIepaType BhILIe

TeMIiepaTypbl peKpuCTaii3alun Jluctosas
1. S 1 A. xononHas
LITaMIIOBKa
Hedopmariyis MeTasia yiapaMy Wi iaBieHneM
[IpU TeMIlepaType HrKe TeMIlepaTyphbl OO6bemHast
2. peKpUCTalIi3alun B. xonogHas
LITaMIIOBKa
[MonyuyeHue MOMBIX U 00BEMHBIX ZieTanel CI0KHON
KOHGUTypaLuu
3. urypary B. KoBka
W3roropneHue Aetaseit myTeM OTAe/IeHUSI YaCTH
4 Marepuasa r I'opsiuas
’ " LITaMIIOBKa

Ne 2 TIIpouuTaiiTe TEKCT U YCTAaHOBUTE TIOC/I€0BATETHHOCTD

YcraHoBHTe NMPABU/IBLHYIO TIOC/Ie[0BaTeIbHOCTE OMepaLyii Ipy ropsiyeld 00beMHON
IITAMITOBKE Xy/,0)KeCTBEHHOTO U3e/usi:

3anuIuTe COOTBETCTBYIOIIYIO TIOC/Ie/[0BaTe/IbHOCTE LGP C/1eBa HampaBo Oe3 mpobenoB u
TOYeK.

1.  TlpepBapuTesibHasi KOBKa 3arOTOBKHU

2.  Harpes 3aroToBku io TeMIiepaTyphbl IITaMIIOBKH
3.  YcTaHOBKa 3arOTOBKU B IIITaMIl

4.  BolnosHeHWe TIpeBapUTeIHLHON IIITAMIIOBKT

5.  ®uHanbHas OTAeNKa U3Jenus

6.  OuwncTka u3genus OT OKaJIWHbI
Ne 3 T[IpouuTaiiTe TEKCT U yCTaHOBHUTE M0OC/IeA0BaTeIbHOCTh

YcraHoBUTe MPABU/IBHYIO MOC/Ie0BaTe/IbHOCTh OTIepaLyii IIPY XOJIOAHOU JTMCTOBOM
IITaMITOBKE XyZJ,0’KeCTBEHHOT'O U3Je/Hs:

3anuIuTe COOTBETCTBYIOIIYIO TIOC/Ie/[0BaTe/IbHOCTE LGP c/1eBa HampaBo Oe3 mpobenoB u
TOUEK.

1. IloproroBka U IpaBKa MCXOZHOTO MaTeprana
2.  Pa3meTka U pe3ka 3aroTOBKU

3.  TlpesBapuresbHasi rubKa
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No 4

Ne 5

Ne 6

Ne 7

Ne 8

4.  OxoHuaresibHas LITAMIIOBKa
5.  Ortgenka v OUMCTKA U3ZeUs
6.  KoHTposb KauecTBa rOTOBOTO M3/e/IUs

7.  Tepmuueckasi 00pab0OTKa 3aroTOBKU

ITpouunTaiiTe TEKCT, BbIOEpUTE TIPABU/IbHBIN OTBET U 3alUILIUTE apryMEeHTHI,
060CHOBBIBaroLI1e BEIOOP OTBeTa

[TpounTaiiTe TeKCT, BbIOepUTe MPABU/ILHBIN OTBET U 3alTUILNTE apryMeHTHI,
060cHOBbIBatoLL1e BLIOOP OTBeTa

B mipotiecce ropsiueli MITAMIOBKY XY/I0XKeCTBEHHOTO U3/IeNHs U3 JIaTYHU HEOOXOMMO
OTIpe/Ie/TUTh ONITUMAJILHYIO TeMITePaTyPy HarpeBa Metasuia. [1pu Kako Temrieparype ciiefyet
TIPOBOZWTH IITAMITOBKY /1715 TIOJTyYeHUs] KaueCTBeHHOTO u3ziesiusi 6e3 06pa30BaHUs TPELUH?

3anuiiyTe HOMep BEIOpaHHOIO oTBeTa 0e3 TOUKU 1 000CHOBaHMe BbIOOpa
1. 600-700°C

2. 800-900°C

3. 950-1000°C

4. 1100-1200°C

I[TpouwnTaiiTe TEKCT, BbIOEPUTE MPaBU/IbHBINM OTBET U 3aIUIIUTEe apryMeHTH,
060CHOBBIBaOIIME BEIOOD OTBETA

T[TpouuTaiiTe TEKCT, BbIOEPUTE TIPABU/IBLHBINM OTBET U 3aIMUIINUTE apTyMEHThI,
000CHOBBIBaIOII1E BLIOOP OTBETA

[17151 U3rOTOB/IEHHs IEKOPATUBHOM CTAaTyITKU M3 OPOH3BI METOZOM CBOOO/IHOM KOBKU
TpebyeTcs BbIOpaTh criocob npeaBapuTebHON 00paboTku Metania. Kakue u3
Tepeurc/ieHHbIX BapUaHTOB Hanbosiee MOAXOAT AJisl JaHHOU 3afauu?

3amnuiMTe HOMep BEIOpAaHHOTO OTBeTa 0e3 TOUKU U 000CHOBaHKeE BbIOOpa
1.  Omxur

2.  Hopmanusauus

3.  Ornyck

4.  3akanka
IIpounTaiiTe TEKCT 1 3aMMUILIMTE PA3BEPHYThbI 000CHOBAHHBIM OTBET
ITpounrTaiiTe TEKCT U 3aMUIINTE PAa3BePHYThI 000CHOBAHHBIM OTBET

OnuInMTe 0CHOBHbIE TEXHOJIOTHUECKHe 0COOEHHOCTH pa3paboTKu mpoljecca 00beMHOM
XOJIOJHOM ILITaMITOBKH JI/Isi IPOM3BO/ICTBA XY/I0)KeCTBEHHBIX U3/e/THI U3 MeTala. YKaKUTe
MoC/IeJ0BaTeIbHOCTE OTlepaLiiii, HeoOXoAWMBIe MHCTPYMEHTBI U 000PYZOBaHKe, a TaKKe
TpebOBaHMs K UICXOAHOMY Marepuaity.

ITpounTaliTe TEKCT U 3aMUIIMTE Pa3BEPHYTHIM 000CHOBAHHBIN OTBET
[TpounTaiiTe TEKCT U 3alUILKTe Pa3BePHYThIA 000CHOBaHHBIN OTBET

Kakvie 0CHOBHBIE TeXHO/IOTMYeCKHe TIPOLeCChI JINCTOBOM U 0ObeMHOM XOJIOIHOH IITaMITOBKH,
KOBKH U rOpsTUei IITaMITOBKY BbI 3HA€Te KOTOPOE UCIIO/b3YeTCsl B TIPOLIECCe XyA0XKeCTBeHHOM
o6paboTtku MeTaI0B? OnuiUTe UX 0CO6EHHOCTH M 00/1aCTH TIPUMEHeHHsI.

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE

YcTaHOBHTe COOTBETCTBHE MEXAY BH/I0M Xy/0)KeCTBEHHOI 00pa00TKH MeTa/ia U ero
TEXHO/IOTHYECKMMH 0COOeHHOCTAMH:
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K kaxk/10¥i o3uIIUK B JIEBOM CTOJI0I1e, MO/[0epUTe MO3UIUI0 U3 TIPABOTO CTOJIONIA.

Co3paHue
penbeHBIX
WU300parkeHUH
nyTeM

" nedopmaru
MeTaia

yAapaMu
MOJIOTKA

YekaHKa

TexHuka
Co3/jaHus
@KyPHBIX

" Y30pOB U3
TOHKOH
TPOBOJIOKU

dunrrpasb

Hanecenue
OmManb CTeK/JI0BUJHOTO
3. B. nokpsITHs Ha
MeTa/UInYeCKyI0
[OBEPXHOCTh

ITonyuenue
00BbEMHBIX
W3IeMui ImyTemM
3a/TMBKU
pacruiaBa B
opmy
Co3pgaHue
yITyOIeHHBIX
PHCYHKOB

Jluthe MyTeM yaaeHus
5. d metanna

PEXYLIUM
WHCTPYMEHTOM

I'paBupOBKa

Ne 9 TlpoumTaiiTe TEKCT, BbIOEPUTE MPABU/IBHBIN OTBET U 3allUILKTe apryMEeHTHI,
0060CHOBBIBArOIIME BEIOOP OTBETa

[TpouwnTaiiTe TEKCT, BoIOEPHTE MTPABU/IbHBINA OTBET M 3alMIIINTE apryMEHTHI,
000CHOBBIBaIOII1E BLIOOP OTBETA

st MpOM3BO/ICTBA CEPUM IEKOPAaTUBHBIX 37IEMEHTOB U3 HEP>KaBeloIlel CTaly TOMIMHON 1.5
MM C KPUBOJTMHEMHBIMY TIOBEPXHOCTSIMH U CJIOKHOU TeoMeTprel Heo0X0JUMO BbIOpATh THTT
LITaMITyHOII[ero 00opynoBaHust. Kakve 13 mepeurc/ieHHbIX BapUaHTOB Haubosiee MOAXOAAT
JUIST JAaHHOM 3a/jaum’?

3anuimTe HOMep BBIOpaHHOTO OTBeTa Oe3 TOUKHM U 000CHOBaHUe BbIOOpa
1.  KpuBOLMITHBIN Npecc

2.  TI'uppaBnmueckuit mpecc

3.  IIHeBmaTuueckwuii mpecc

4.  ®OpMOBOYHBIA MOJIOT

Ne 10 ITpounTaiiTe TEKCT, BbIOEPUTE MTPABUIbHBIE OTBEThI M 3alMIIIMTE apryMEHTHI,
000CHOBBIBAOII[1E BLIOOD OTBETOB

ITpouuTaiiTe TEKCT, BbIOEPUTE MPABU/IbHbIE OTBETHI U 3aMHILIUTE apTyMEHTHI,
000CHOBBIBaOIIME BLIOOP OTBETA.
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ITpu NMPOEKTUPOBAHNY TEXHOIOTMYECKOTO Tporjecca 00-eMHO# ropsiueil INTaMIOBKH
HeoOXOMIMO YUUTHIBATh CJIEYIOLe XapaKTePUCTHKU:

3anuiiMTe HoMepa BbIOpaHHBIX OTBETOB 0e3 MPo0esioB 1 ToueK U 000CHOBaHUe BEIOOpa
1.  HauanbHas TemmepaTypa HarpeBa 3aroTOBKH

2.  MexaHnueckue CBOKWCTBA MaTepHrasna

3. Tum mraMnyemMoro u3zenus

4.  TIpou3BOAUTENBHOCTH Mpecca

5.  Tpebyemas 111epOXOBaTOCTh MOBEPXHOCTH

Ne 11 TIpouuTaiiTe TEKCT, BbIOEPUTE MPABUIbLHBIE OTBETHI M 3alMIIINTE aPTyMEHTHI,
000CHOBBIBalOIIYE BEIOOD OTBETOB

[TpouwnTaiiTe TEKCT, BbIOEpUTE MPaBHU/IbHBIE OTBETHI U 3aIHIINTEe apryMeHTH,
0060CHOBRBIBarOIIME BEIOOP OTBETA.

ITpu pa3paboTke TeXHOIOTMYECKOTO MPOIiecca ropsiueid IITaMIIOBKH HEOOXOAUMO YUUTHIBATh
ClieAyroIiye lapamMeTphl:

3anuinTe HOMepa BEIOPAHHBIX OTBETOB Oe3 Mpo0esioB 1 Touek U 000CHOBaHKe BIOOpa
1. TemriepaTypHbIi peXXuM 00paboTKH

2. Tun mwrammyemoro mMarepuasna

3.  Pa3mepsl 3aroToBKH

4.  Tuvmn UCrob3yeMoro o00py/[0BaHuUs

5. TpebyeMasi TOUHOCTb U3/€/HSI

Ne 12 IMpouunTaiiTe TEKCT, BbIOEpHTe MPaBU/IbHBIE OTBETHI M 3AITUILINTE apryMeHTH,
000CHOBBIBaOIIIYE BEIOOD OTBETOB

I[TpouwnTaiiTe TEKCT, BbIOEPUTE MPaBHU/IbHBIE OTBEThI U 3aIHIINTE apryMeHTH,
000CHOBbIBaroIIHe BEIOOP OTBeTa.

Kakue TeXHOJIOrn4eCcKHe TMpoLieCcChl OTHOCATCS K MeToAaM 00paboTKH MeTasljioB [aB/ieHUeM
MIpY Xy OKeCTBeHHOH 00paboTKe? BribepuTe BCe MpaBUIbHbLIE BADUAHTHI.

3anuinnTe HOMepa BEIOPAHHBIX OTBETOB Oe3 MpobesioB 1 Touek 1 000CHOBaHKe BIOOpa
1. JIncroBas XonofHas ITaMITOBKa

2.  Jlutbe B recuanbie (hOPMbI

3. OObeMHas X0/I0{Has LIITAMITOBKA

4. Koska

5.  DJeKTpo3po3uoHHasi 00paboTka

6. Topsuyas wramnoBKa
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