MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

3HameHckui E.A.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OBPABOTKA METAJIJIOB JAB/IEHUEM
HamnpasyieHnue/cnenaaibHOCTb 17.05.01 boennpunackl ¥ B3pbIBaTEeIH
MOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma Boenpunacsl
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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)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
roz Habopa rpymmsr: 2025

IIporpamMmmy cocTaBuIu:

Kacdenpa E4 BEICOKOOHEPTETUUECKHUE YCTPOMCTBA
ABTOMATHNUYECKUX CUCTEM
Kupees Oner JleoHnpoBud, K.T.H., JOLIEHT

Kadeapa E4 BEICOKOOHEPTETUUECKHWE YCTPOMCTBA
ABTOMATUYECKHNX CUCTEM
Hectepos Hukomnaii iBaHOBUY, K.T.H., IOLIEHT, 3aBeyOL1i Kadeapoit

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka .

paboueii mporpammel E4 BBICOKOOHEPTETUUYECKUE YCTPOUCTBA ABTOMATUUYECKUX
CUCTEM

3aBegytromuii Kadezapoit Hecrepos H.U., k.T.H., fow.

[Tporpamma paccMoTpeHa
Ha 3ace/laHUM BbIMyCKatoIlel Kadepbl

E3 CPEACTBA ITIOPAXKEHUSA 11 BOEITPUITACHI

3aBenyrorui Kadeapoit 3HameHckuit E.A., K.T.H., 701.



PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OBPABOTKA METAJIVIOB JAB/IEHUEM

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



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

[TIK-4 — CriocobeH [eMOHCTPUPOBAThb 3HaHWsI OCOOEHHOCTel TMPOM3BOJCTBA, TEXHOJIOTUH W3TOTOBJIEHUS,
CHAapsDKeHHS U YTHU/IM3aLiy pa3NiyHbIX OOepUIiacoB

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

IIK-4

3HAHUA:
OCHOBHBIX TEXHOJIOTHI 06pa6OTKI/I METa/UIOB [J1dB/IeEHHWEeM, TIpDUMEHSEMBIX B TEXHOJIOTUYEeCKHUX

nporieccax
M3TOTOBJIEHHs OOENpPUIIACcOB U B3pbIBaTesIel;

YMmeHus:
ornpeze/jInTb MexXaHuueCKhe CBOMCTBA O6pa6aTbIBEIEMOFO MeTa/l/la U HUX H3MEHEHHEe B TIIpoLecce

XOJIO/IHOM TIaCTHUeCKOl Aedopmariumg;
pa3paboTaTh uepTeK 3aroTOBKH, MOTy4aeMOU ropsiueli TaMIoBKoOM , JJisl OC/IeIytolel 00paboTKu /10

Tos1iyyeHus TOTOBOM JeTaiu;



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

IOuciunmmia OBPABOTKA METAJIJIOB JAB/TEHUEM siBnisieTcsl TUCHMTUTMHON 005A3aTeTbHOM
yacTu 6;10Ka 1 nporpamMMeI TIOATOTOBKHM 110 HaripaBsieHuto 17.05.01 Boenpunach! u 83pbigament.

CopepyxaHue TUCLIUATITMHBI SIBJISIETCS JIOTHYe CKUM TIPOZIO/DKEeHHEM TUCIUTIIVH
MATEPUAJIOBEAEHUE N TEXHOJIOTY KOHCTPYKIIMOHHBIX MATEPUAJIOB.

CopiepkaHie [IUCLMIIMHBI  SIB/IAETCS OCHOBOM Ayt ocBoenusi guciuruivd: TEXHOJIOT'US
IMPOMN3BO/ICTBA CPE/ICTB ITOPAJKEHV A 1 BOEITPUITACOB.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUaroOILerocs A0 Havyasa W3yueHus JUCLATUINHBL:
¢ OIIK-2 — CrniocobeH caMOCTOATETLHO MMPUMEHSITH TIPUOOPEeTEeHHbIE MaTEMAaTUUEe CKUE,

€CTeCTBEHHOHAYUHbIE, COLUA/IbHO-KOHOMUUECKHUE 1 HpOClJECCI/IOHa]'I]:HbIe 3HaHUA [Jid pelleHus
WH)XE€HEDHBIX 3d/1a4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAMTOPHBIE 3aHATHSA N
B KOHTaKTHOIi ¢hopme 5 E o
z g §E
-9 z >
= o ¢ 5€| £%
g Q = < g EE s E
> E HanMeHoBaHMe pa3s/ie/ioB H JUAAKTHYECKHX eAHHHUI] = E g g E 3 5 ;
* & 2 g g 2 £ o 3
o g = | EE | £8 .
= = T & =S
) O & i
= X
=
Paspen 1. O6uyue cBefieHusi o 06padoTke Mera/uioB AasiieHuem. 1.1 Buapi o6paboTku
MeTaJl/IOB U MOHATHe 0 Aedopmariuu. 1.2 TBEpAble Tena u ux cBokcTa. 1.3 Bugs! u
4 7 MexaHu3Mbl fiedopmanyu. 1.4 JedeKTbl KpUCTA/TNUECKOH CTPYKTYpBI. 1.5 KoHTakTHOE 2 13 4 9 9 5
TpeHHe NpH 11acTrueckoit Aedopmaruu. 1.6 MicxopHble Matepuansl st OM/,. 1.7
VI3MeHeHHe CTPYKTYpPbl U CBOMCTB MeTaJl/IOB U CIUIABOB B pe3y/IbTaTe XOJIO/HOH 1 ropsyeit
/1aCTUYeCKOM fiedhopmariuu.
Paspen 2. KoBka u ropsiyasi 00béMHas mrammnoBka. 2.1 O6uue cBezenust. 2.2 Ornepaiyu
KOBKH. 2.3 OCHOBHO# HHCTPyMeHT KoBKH. 2.4 Harpes, Tepmuueckasi o6pabotka u
4 7 OXJIOK/|eHHe KOBaHHBIX MOKOBOK. 2.5 O6ILjye MOHATHS ITaMITOBKH. 2.6 Knaccudukarps 22 14 6 8 8 10
Buz0B ['OILl 1 [ITaMIIOBaHHBIX TIOKOBOK. 2.7 OcobeHHocTH 'OLLIl Ha pa3imuHoM
o6opyzoBaHuy. 2.8 Pa3paboTka uepTe)xa IOKOBKH U BbIOOP 3arOTOBKH.
Pa3spgen 3. XonoaHas 06béMHasA M JIMCTOBasA IITAMIOBKA. 3.1 TTOHSTHS XO/OAHOK
4 7 mramnoBku. 3.2 Buapl getaneii xonoaHoH 006EMHOM mTamoBKy. 3.3 [ToHsTHE 0 JTUCTOBOM 12 4 4 0 8 10
mramroBke. 3.4 Onepanyy JMCTOBOH IITaMIoBKH. 3.5. Buapl 6paka npu JIMCTOBOM
LITaMIIOBKe.
Paszpen 4. OCHOBBI IPOKATHOT0 MPOU3BOACTBA. 4.1 KpaTKast UCTOpHS, CYLIIHOCTb 1
4 7 OCHOBHBIe BU/Ibl. 4.2 OCHOBHbIE NapaMeTpbl U MeXaHW3M MpoTeKaHus rporecca. 4.3 14 6 6 0 8 10
OnepexxeHue 1 yLMpeHe Npy npokatke. 4.4 OCHOBHOe U BCIIOMOrare/isHoe 060py/j0BaHHe.
4.5 IpoKaTHble BaJIKH.
Paspen 5. Bosiouenne. 5.1 Kparkast uCTOpusi, CyIIHOCTb U OCHOBHbIe BU/BL. 5.2 BiusiHue
4 7 (hakTOpOB 1 OCHOBHbIE MapameTpsl rpotiecca. 5.3 ObopyzoBanue fis BooueHust. 5.4 10 2 2 0 8 10
VIHCTPYMEHT Ji/151 BOJIOUEHHsI.
Paspen 6. ITpeccosanue. 6.1 Kparkasi HCTOpUs, CyIIIHOCTb U OCHOBHbIe BU/bL. 6.2 Teuenue
4 7 MeTaJlia, CKOPOCTHbIE U CHJIOBbIE XapaKTepUCTHKH rpoLiecca. 6.3 O6opy/0BaHe HHCTPYMEHT 10 2 2 0 8 5
1 TeXHOJIOTHsl IPeCcCOBaHusl.
Paspen 7. Onepanun 06paboTKH MeTa/LIOB /JaB/ieHHeM, IPUMeHsieMble B IIPOU3BOJCTBE
4 7 cHaps/oB. 7.1 Crioco6bl noyyeHust 3aroToBok 7.2 ITosyueHre LITYUHbIX 3arOTOBOK /151 18 10 10 0 8 50
M3rOTOBJIEHUsI KOPITyCoB 7.3 PoTanoHHas BbITsSDKKa 7.4 [opsiuast packarka 7.5 PaguanbHast
KOBKA.
Bcero 3a 7 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100
3.2. AyAMTOPHBIA MPAKTHKYM
Homep n
P Oomem,
Ne HanMeHOBaHHe
Tema MNPAKTUHYECKOI'0 3daHATUA ayA.
n/n paspena
qacoB
AUCIHHUIIIMHBI
Paszzen 1. O6iue Onpepenedvie GyHKIMOHATBHOMN 3aBUCUMOCTH «MHTEHCUBHOCTh
1 CBeJleHHs I10 HaHpH)KEHI/Iﬁ — UHTEHCHUBHOCTbD /:[ECl)OpMaL[I/II/I» MeTaJ1JIOB U CIIJIaBOB I10 9
06pa60TKe MeTaJ/lJIOB |pe3y/jibTaTaM UCIIbITAHWA BXO/IOAHYIO U/IUHAPUUYE CKUX o6pa31_1013
JaBJ/IeHHEeM. PacCTsOKeHHeEM.
2 CDOPMI/IPOBEIHI/IE yepTexa KOBaHHO ITOKOBKH, pvaéT pa3mMepoB U )
MacCChI 3aroTOBKH, BbI60p THIIA 3aI'OTOBKH.
Pazgen 2. KoBka u
.. K]'IaCCI/ICl)I/IKaL[I/IH TIOKOBKM I10 UEPTEXKY AeTa/Iu, pa3pa60TKa UepTexa
3  |ropsiuast oObEMHAs . 2
IITaMIIOBAHHOHM ITOKOBKH.
IITAMIIOBKA. = =
4 HHFPEB MeTaJ/l/la repej KOBKOW U ITAMITOBKOU. Tunb! HarpeBdaTe/IbHbIX 4
YCTPOWCTB
Bcero 3a 7 cemecTp 17
3.3. CamocrosTenbHas padora crygenrta (CPC)
Ne |Homep u HaumeHOBaHMe Oo0nemMm,
Co;[ep)l(alme y‘IE6HOF0 3aiaHHUA
n/n pPa3ae/ia JUCIUIIINHbI YacoB
1 |Pa3gen 1. O6miwme N3yueHure TeopeTueCckoro Marepuasna 5
CcBefieHust 110 00paboTke  (BpimonHeHue JoMairHero 3aganud "OrnpezieneHue 4
MeTa/UIoB JlaB/ICHUEM. (GYHKLMOHAIBEHOM 3aBUCMMOCTH «UHTEHCHBHOCTE HaMpsDKEeHWHN —
HMHTEeHCUBHOCTbD ,Z[eq)OpMaL[I/II/I» MeTaJ1JIOB U CIIJIaBOB I10
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pe3y/bTaTaM HUCTBITAHUS BXOJIOAHYO [[UIHHPUYECKUX 00pasijoB
pacTsbkeHueM"
3 |Pasgmen 2. KoBka u N3yueHue TeopeTuueckoro Marepuasna 4
4 ropsidasi 00bEMHast BrinonHeHue joMaiiiHero 3aaHus "Pa3paboTka ueprexa 4
LITaMITIOBKa. IIITaMIIOBaHHO TTOKOBKHU".
[MonsiTust XonoAHOM MTaMNOBKYU. Busbl fetasneit XxonogHo
Paspen 3. XononHnas N o o
N 00BEMHOM IITaMITOBKH. [TOHSATHE O IMCTOBOM IIITAMITOBKE,
5 |oObéMHas U TUCTOBast " . 8
Omneparuu JTMCTOBOM 1ITaMMOBKA. Bupl 6paka mpu TMCTOBON
LITaMIIOBKa.
LITaMITOBKE.
Kparkas uctopusi, CylLIHOCTb ¥ OCHOBHbIE BU/Ibl. OCHOBHBIE
Paszpen 4. OcHOBBI P pud, CyIIY A
6  |upokarHOro rapameTphl U MexaHW3M MpoTeKaHus npoLecca. OnepexeHue u 8
P yLIMpeHue Npy npokatke. OCHOBHOE U BCIIOMOTaTe/IbHOe
TPOU3BOACTBA.
obopyznoBanue. ITpokaTHbIE BaJIKU.
Kpartkast ucropus, CyL{HOCTb U OCHOBHbIe BU/ibl. BiusiHue
7  |Pa3pen 5. BonoueHnue. (hakTOpPOB 1 OCHOBHBIE MapaMeTphl nporjecca. ObopyAoBaHue Jjist 8
BOJI0YeHUs1. VIHCTpYMEHT [i/1s1 BOJIOUEHUS.
Kpartkast ucropus, CyliHOCTb U OCHOBHbIE BH/Ibl. TeueHHe
8 |Pazmen 6. [IpeccoBaHMe. |MeTaslla, CKOPOCTHbIE U CUJIOBbIe XapaKTePUCTUKU Tpoliecca. 8
O6opyoBaHue MHCTPYMEHT M TEXHOJIOTHS TIPECCOBAHUSI.
Pazpen 7. Onepanyu
00paboTKK MeTasIoB
9 |nmaBnenuew, N3yuenune TeopeTueckoro Marepuasna 8
TpUMeHsieMble B
MPOM3BOJCTBE CHAPs/OB.
Bcero 3a 7 cemectp 57
4. ®OPMbI KOHTPOJIAA OCBOEHUA NNCIIUITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1{2(3/4| 5 6 |78 9 10 {11|12|/13|14| 15 |16 17
7 TexK | IP TexK, A3 | P TexK | P | 3, Borp. Ok3

YcioBHBIE 0003HAUEHMS:
¢ TP — npiarHocTryeckas pabora;
TexK — BompocCh! A1 TeKYILero KOHTPOJIS;
[3 — nomaiHee 3ajjaHue;
Borip. Dk3 — BOIIPOCHI K 5K3aMeHY.

TEKyluHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOAUTCA B IUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IBI B

cnenyromux dhopmax:

e UArHOCTUYECKas paboTa;

e BOIPOCHI /ISl TEKYIIIETO KOHTPOJIS;
e JIOMalllHee 33/]aHue;

¢ BOMPOCHI K 9K3aMEHY.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e 9K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . O6paboTtka MeTanioB faBiaeHreM. Ornepalii KOBKH U IITaMIIOBKU. TepMUHBI 1 onipefesienust. M.: W3-
BO cTaHfapToB, 1992, s5. pec.

2. A. B. I'ycekos, K. E. Munesckuii. . TexHonmorndeckue nporjeccbl 06paboTku MeTasioB pu
Mpom3Bo/CTBe cHapsaoB. HoBocubupck: HI'TY, 2017, s51. pec.

3. [I. T1. Ky3uetos, H. 1. Hecrepos, K. M. VBaHoB. . Teopusi I1aCTUUHOCTH U TeOPHsT 00pabOTKH
MeTasuioB AiaenenueM. CI16.BTTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2007, 371. pec.

4. . JI. KoHCTaHTHHOB. . TeXHO/IOTHsI KOBKU U ropsiueii 00béMHOM 1mTramnoBky. M.: UTHOPA-M, 2014, 5.
pec.

5. M. JI. KoncrantuHoB, C. B. CuziesibHUKOB. . Ky3HeuHO-1TaMIIoBouHOe npoussogcTeo. M.: MTH®PA-M,
2014, a51. pec.

6. W. JI. KoHctanTtuHoB, C. b. CuzsenbHuKoB, E. B. IBaHOB. . [IpokaTHO-peCcCcoBO-BO/IOYU/IBHOE
MpOU3BOACTBO. : U3a-Bo CDY, 2014, 551. pec.

7. 1. H. Ilankpatos, D. 1. YnbsaHoB, [. C. ®unuH. . Pa3paboTKka TeXHOIOTHM U3TOTOBIEHHS KOBaHOM
nokoBku. CIT6.BT'TY "BOEHMEX" um. /1. ®@. YctuHoBa, 2018, 31 3K3.

8. K. M. UraHnog, H. 1. Hecrtepos, [I. B. YcmaHoB. . [IpuknagHas Teopust riactuaHocty. CIT6.:
ITonutexuuka, 2009, 70 3k3.

9. H. 1. Hectepos. . Onepariuu suctoBoii mramnosku. CI16.: Y3a-so BI'TY "BOEHMEX" um. 1I. ®.
YctuHoBa, 2022, 311. pec.

10. H. Y. Hecrepos, B. I. TpomwuH, O. JI. KupeeB. . TexHOMOTHsI X0/I0AHON 00bEMHOM LIITaMITOBKH.

CII6.FT'TY "BOEHMEX" um. [I. @. YctuHoBa, 2016, 371. pec.

5.2. JloronHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCA.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHUKAIIMOHHOH ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHHS JUCIUIIUHBI, 3/1€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. http://www.library.voenmeh.ru — ®yuzaamenTtanbHas 6ubnuoreka BITY «BOEHMEX» um. 1.®.
YCTUHORA;

2. https://moodle.voenmeh.ru — BI'TY &quot;BOEHMEX&quot; um. [1.®. Ycrunora / Moodle;

3. https://e.Janbook.com/ — 3BC JlaHsb;

4. http://www.tnt-ebook.rt/ — TNT-EBOOK - D1eKTpoHHO-010/11M0TeuHast CHCTeMa.

CorpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcTOBas 37ekTpoHHas 6uboTeka Poccutickoro doHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHMI.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perymvpoBanusi: HopMmbl, mpaBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI [TOpTa IpaBoBOM MHPOPMALUH.
5.5. TTporpamMMHoe obecrieueHue:

He TpebyeTcsl.

5.6. ndopmalioHHbIe TeXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. NcnbiTarensHas Mmaitinda Shimadzu AGX-100 ¢ HomuHansHOU custoi 100 kH.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OBPABOTKA METAJI/IOB JAB/IEHUEM

AnHoTanusa paboueii nporpaMMsl

Ouctunmiaa OBPABOTKA METAJUVIOB JAB/IEHUEM siBrisieTcss JUCLIMTUIMHON 00s13aTe/IbHOM
yacTu 0/10Ka 1 rmporpaMMbl MOATOTOBKY 110 HanpasieHuto 17.05.01 Boenpunacht u eé3pbigamenu. [TUCLATUIMHA
peamm3yetcsi Ha (akynbreTe E Opykue U cuctembl BoopykeHuss bI'TY "BOEHMEX" um. 1.®. YcTtuHOBa
kadezpoit E4 BEICOKOOHEPTETUUECKHWE YCTPOMCTBA ABTOMATUYECKNX CUCTEM.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
IIK-4 CnocobeH [JeMOHCTPHpPOBaTb 3HAHMS OCOOEHHOCTEH TIPOM3BOACTBA, TEXHOJIOTMH H3rOTOB/IEHUS,
CHAPSDKEHUS ¥ YTUIM3alWK Pa3/InYHbIX O0erprIacoB.

Conep)KaHWe [AUCIUIUIMHBI OXBaThIBAET KPYTI BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMU OCOOEHHOCTSIMH
TeXHOJIOTHM 00pabOTKM MeTaslyioB [iaB/ieHWeM, OCHOBaMH Ky3HEUHO-IITAaMITOBOUYHOTO TIPOW3BO/ICTBA, BBIOOpA
THMA W Pa3MEPOB 3arOTOBOK /ST KOBKU W TOpsiueli IITaMIIOBKYA, OCHOBAaMH XOJIOJHOM 00paboTKu Metara,
3ar0TOBUTEJBHBIX OMepalyii 06paboTKU MeTasia JJaB/IeHUeM Y HarpaB/IeHUSMH UX Pa3BUTHSL.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
*  BOIIPOCKI /IJIs1 TEKYILIETO KOHTPOJIS;
e JOMaIllHee 3a/laHue;
¢ BOMPOCHI K 9K3aMEHY.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHA (34 u.), mpakTuueckue 3aHsATHS (17 4.), camocTosiTesibHass paboTa
crygenra (57 a).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
OBPABOTKA METAJI/IOB JAB/IEHUEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHune padoThI

PexkomeHpiyeMas iuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. O0mue cBeieHus M0 00padoTKe MeTa/UIOB JaB/IEHHEM.

V3yueHue TeopeTHUECKOTO MaTepHaa

K. M. UBanos, H. 1. Hecrepos, [. B.
YcmaHos. . [TpukiagHast Teopus

BXOJIOZIHYO [IWMH/PUYECKUX 00pasIioB
pactsbkeHueM"

Brinonnenuve gomMariHero 3aganus "OnpegeneHve
(YHKIIMOHATBHOM 3aBUCIMOCTH «UHTEHCUBHOCTh
HaTpspKeHUH — MHTeHCUBHOCTH JleopmMariyim»

MeTaJI/IOB U CIJIABOB TI0 Pe3y/ibTaTaM UCITbITaHuUsI

rutactuuHocty: CII0.: TTonuTexHuka,
2009 (1)

A. B. I'ycekos, K. E. Munesckuii. .
TexHOonOrMyeckue npoLecchbl
00paboTKu MeTasioB TIpU
TIPOU3BO/CTBE CHAPS/OB:
Hoerocubupck: HI'TY, 2017 (1)
. II. Ky3nenos, H. 1. Hecrepos, K.
M. IBaHoB. . Teopus m1acTUYHOCTU U
Teopusi 06pabOTKH MeTa/lIOB
nasnenrem: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2007 (1)

Wroro no pa3geny 1

Paspen 2. KoBka u ropsau

as 00béMHas IITaMIIOBKA.

V3yuyeHue TeOpeTHUECKOTO MaTepHana

N. JI. KonctaHTUHOB. . TexHonorus
KOBKH U ropstueii 00bEMHOM
wtamnoBku: M.: UH®PA-M, 2014 (1-
10)

. ObpaboTKa MeTal/IoB JIaB/IEHUEM.
Ormepariu KOBKU U IIITAMIIOBKH.

yepTeska LITaMIIOBaHHOM ITOKOBKH"'.

BrinonHeHne JoMalliHero 3ajaHus "PaspaboTka

TepmuHsbl U oripefenienusi: M.: M31-Bo
cTaHAapToB, 1992 (Bce)

N. H. TTaskparos, J. U. YinpsaHos, [.
C. ®uuH. . PaspaboTka TexHomornu
W3rOTOBJIEHUS] KOBAHOM IMOKOBKU:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2018 (Bce)

. JI. KoncraatuHos, C. B.
CupenbHUKOB. . Ky3HeuHo-
LITaMIIOBOYHOE [TPOM3BOACTBO: M.:
NHOPA-M, 2014 (2, 3)

Wrtoro no pasgeny 2

Pazpen 3. XooaHasi 00b€éMHas M JINCTOBAA MITAMIIOBKA.

IToHSATHSI XO/I0AHOM ITAMITOBKH. BU/IbI fieTaseit
XOJIOHOM 00BEMHOM 1ITaMITOBKU. IToHsTHE O
JTUCTOBOM miTaMIioBKe. Omiepaliiy TUCTOBOU
LITAaMITOBKH. BH/bI Opaka MpH JIMCTOBO IITaMIIOBKE.

. ObpaboTKa MeTaJlIOB JIaB/IEHUEM.
Ormepari[iu KOBKU U IIITAMIIOBKH.

TepmuHsbl U ornipefenienusi: M.: MI31-Bo

cTaHzapTos, 1992 (-)
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H. 1. Hecrepos. . Oneparjuu
yuctoBoy mtammnoBku: CIT6.: M3a-Bo
BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2022 (Bce)

H. N. Hecrepos, B. I'. TpouwuH, O. JI.
Kupees. . TexHO/10THs XOIOTHOM
006BéMHOI 1rTammoBku: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2016 (Bce)

N. JI. KoncrantuHos, C. B.
CuenbHUKOB. . Ky3HeuHo-
LITAMITIOBOYHOE [TPOM3BOACTBO: M.:
NH®PA-M, 2014 (4, 5)

Wroro no pa3geny 3 8
Pasgen 4. OcHOBBI NPOKAaTHOr0 NPOM3BOACTBA.
Kparkast uctopus, CylliHOCTb U OCHOBHBIE BU/IBI. N. JI. KoucrautuHos, C. b.
OcHoBHBbIe TTapaMeTpbl ¥ MeXaHU3M IIPOTeKaHUs CupenbHukos, E. B. ViBaHOB. .
nipouecca. OmnepekeHue U yIIMpeHue Mpy TIPOKaTKe. [MpokaTHO-TIpeccoBO-BO/IOUUIBHOE 8
OcHOBHOE U BCTIOMOTaTe/ibHOe 060py/I0BaHuUE. Mpou3BoOACTBO: : U3n-Bo CDY, 2014
[TpokaTHbIe Ba/IKU. (1,2
Wrtoro no pasgeny 4 8
Pa3pen 5. Bonouenne.
Kparkas ucropusi, CyIIHOCTb U OCHOBHbIE BU/IbI Y. JI. KoHCTaHTHHOB, C. B.
P pud, CyI ABL CupienbHUKOB, E. B. VBaHOB. .
BiusiHve ¢hakTOpOB ¥ OCHOBHBIE ITapameTphl
pomecca. OGODYIOBAHME LIS BOIOUeHHsI [IpokaTHO-I1peCcCcoBO-BOIOYUIBHOE 8
pon ) PYA A ) Mpou3BOACTBO: : U3n-Bo CDY, 2014
WHcTpy™MeHT /151 BOJIOUeHUS. (4, 5)
b
Wroro no pasgeny 5 8
Pazgen 6. IlpeccoBanue.
Kparkast ucropusi, CyLLIHOCTb U OCHOBHbIE BU/IbI Y. J1. KoHCTaHTHHOB, C. B,
P puA, CyIy ARl CupenbHukos, E. B. BaHoB. .
TeueHue MeTasa, CKOpOCTHbIE U CUJIOBbIE
XapaKTepUCTUKH Tpoliecca. O6opyoBaHue TIpOKATHO-TIPeCCOBO-BOMIOWHITLHOE 8
P p pon ) PYA MPOU3BOACTBO: : 31-Bo CDY, 2014
WHCTPYMEHT U TeXHOJIOTUS TpeCcCOoBaHUS. 3, 5)
3
Wrtoro mno pa3aeny 6 8

Pazpen 7. Onepaijuu 00padoTKH MeTa/lVIOB JJaBJI

€HHEM, IPpUMEHsEMbIE B IIDOU3BOACTBE CHAPAJAOB.

A. B. I'ycekos, K. E. MuneBckui. .
TexHonOrMyeckue mpoLecchl

N3yuenue TeopeTHyeckoro Marepuasa 00paboTKu MeTasioB TIpU 8
TIPOM3BO/ICTBE CHAPS/IOB:
Hoeocubupck: HI'TY, 2017 (1 - 5)
Uroro no pa3peny 7 8
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OBPABOTKA METAJIVIOB JAB/IEHUEM

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

e /IOMalllHee 3a/laHue;

e BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;
e BOMPOCHI K IK3aMEHY;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

JomaiHee 3aiaHue
Tema fomariHero 3a/iaHus "Pa3paboTka uepTeska IITaMIIOBaHHOW TTOKOBKH'.
O6pa3el] BBITIOJIHEHHOTO 33/]aHUs HAX0AUTCS B Y MK JIMCIUI/IHBL
OTuer Mo OMAILIHUM 3a/IaHUSIM TIPeCTaB/ISIeTCs B TIeYaTHOM BH/ie. 3alljiTa OTUeTOB IPOXOAUT B opme
OTBETOB Ha IT0CTaB/IeHHbIE Mpero/iaBaTesieM BOMPOCH! MPH MPOMEXKYTOUHOW aTTecTaliuu. B ciyuae eciu
odopM/ieHHe OTUeTa U OTBEThI CTY/|eHTa Ha IT0CTaB/IeHHbIe BO BPeMsl 3all[UThl BOIIPOCHI COOTBETCTBYIOT
yKa3aHHBIM TpeOOBaHUsM, CTYAEHT Mo/ydyaeT Haubosbiiee unc/io 6amioe — 100 6asios.
IMomariHee 3aJjaHye MPUHUMAETCS TIPH HAaTM4WK 75 0asuioB.
KpuTepuu orjeHUBaHUS:
- IPaBU/ILHOCTh OTBETOB Ha BOTMPOCHI— 50 6asi/ios;
- TIPaBUJILHOCTE OOPMIIEHHS OTYeTa (CTPYKTYPHAs YIIOPSA0UeHHOCTD, CChIJIKU Ha JIMTEPaTypy, Tab/uLbl,
puCyHKH) — 20 6asIoB;
- aKTya/IbHOCTh — 10 6a/ioB;
- IOTUYHOCTH | TIOC/Ie/I0BAaTeILHOCTh U3/IOXKeHUs1 MaTeprana — 10 6anios;
- BBICOKOe KauecCTBO rpacudeckoro mMarepuasna — 10 6asos.
Otuet 1o foMallIHeMy 3aJldHUI0 He MOKeT OBbITh MPUHSAT U TIOZ/IeXKUT JopaboTKe K Cilyuae:
- OTCYTCTBUSI HeOOXOUMBIX Pa3fiesioB;
- HeOpeXXKHOTO U 6e3rpaMOTHOTO 0OPMIIEHMSI.

Bonpoch! Aist TEKyIIero KOHTPOJIs
Bompocsl st TeKyIero KOHTpOJIsl ycIrieBaeMOCTH B (hOpMe AUarHOCTHUeCKOM paboThI
pa3pabatbiBatoTcst (OOHOB/ISIFOTCST) €XKeroJHO B COOTBETCTBUH C MaTeprajiaMu, U3yUeHHBIMH 00yJaroiMHCS.

Bonpocs! K 3k3amMeHy
1. OcHOBHBIe BU/IBI TIPOLIECCOB 00pabOTKU METa/JIOB U MX 0COOEHHOCTH.
2. Buzel 00paboTky MeTtanoB faBneHveM. [Tousitre fedopmaryu, ynpyras, raactuueckas. TBepzble Tena
(xpucTanmueckue ¥ aMopdHbIe).
3. Medopmariust ¥ CrioCcoObI €€ OL[EeHKH.
4. Bupl TutacTrueckoit edopMariuu.
5. MexaHu3mbl miactuueckoit gedopmanun. JedekTsl KpUCTA/TMUECKOHN perleTKH
6. Buzbl TBEPABIX Tl M CBOMCTBA, KOTOPLIMUA OHU 00/1a1at0T, TIOHSATHE O TI0JIM- U MOHOKPHCTAasIIaX.
7. MexaHu3Mbl JlehopMariiy Tojii- 1 MOHOKPUCTA/IIOB.
8. JledeKTh! KpUCTa/IMUECKON CTPYKTYPbI peabHbIX MeTasl/IoB.
9. BimsiHMe KOHTAKTHOTO TpeHUs Ha nporjeccsl OM/I, BUbI TpeHUs: U TpebOBaHKs K CMasKe.
10. Kakue ucxoiHble MaTepuasbl UCIOIb3YIOT AJist poLeccoB OM/?
11. TTporjecc KOBKU U ero orepaluu.
12. Onepanuy KOBKH. XapaKTepUCTUK BeTMUMHbI e)OpMaLivy TIPH KOBKe.
13. TTocniefoBaTenbHOCTD Pa3pabOTKH TEXHOIOTHUECKOTO TIPOLieCCa KOBKH.
14. IlpeaBapuTenbHble, 0OCHOBHBIE M BCIIOMOTaTe/IbHbIe Orepariii KOBKU.
15. Harpes, Tepmuyeckasi 06paboTKa 1 0XJ1aX/jeHHe KOBAHHbBIX IOKOBOK.
16. OO11[1e MMOHSTHS IITAMIIOBKH.
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17. Knaccudwukarwms Buo ['OLL 1 rTaMioBaHHBIX TTIOKOBOK.

18. OcobenHocTtu I'OII Ha pa3mMyHOM 000pPYZIOBaHUH.

19. TToHsITHST XOOAHOM IIITAMIIOBKU.

20. Bugsl geTaneii X0/I0JHON 00bEMHOM IIITaMITOBKH.

21. O6bemHas mTamioBka. Onepaiuu. OcoOeHHOCTH TEXHOJIOTHH.

22. TloHsATHE O TUCTOBOM HITaMITOBKe. Omiepalliy JTMCTOBOM IIITAMIIOBKH.

23. Oneparyu UCTOBOM IITAaMITOBKH. Bkl Gpaka MpH JIMCTOBOM IIITAMITOBKE.

24. JTucroBast mramroBka. Oneparpiy. Oco6eHHOCTH TeXHOIOTHH.

25. Cy1JHOCTb ¥ OCHOBHBIE BU/bI IPOKATKU.

26. UcxopHble 3arOTOBKH /151 IPOKATKH.

27. IlpomonbHas mpoKarka.

28. ITonepeuHas npokarka. [Ipojo/ibHO-TIONEepeyHast MpoKaTKa.

29. Craguu nporjecca NpoKaTKH.

30. SABnenus onepekeHUs U YIIUPEHUS IIPY NIPOKATKe.

31. OcHOBHBIe NapaMeTphl KacchdrKaluy 000py10BaHus /ISl TPOKATKH.

32. Iporjecc BosioueHus. OnipesiesieHre, 0CHOBHbIE 0COOEHHOCTU U OTPaHUUEHHS.

33. TexHonornueckre BO3MOXXHOCTH BojIoueHUs. OripesiesieHUe KOJIMYeCTBa MPOTSIKEK.
34. TIpou3Bo/CcTBO (haCOHHBIX TIPOdUIEH BOIOUEHUEM.

35. TexHOMOrUs BOIOYEHUS.

36. CxeMa BOJIOKU U €€ XapaKTepHble 30HBbL.

37. Turbl IPUMEeHseMBbIX BOJIOK, UX JOCTOMHCTBA U HEIOCTAaTKU.

38. Cy1HOCTb M OCHOBHbIE BUBL. TeueHre MeTasa.

39. CKOpOCTHBbIe 1 CUJIOBbIE XapaKTePHUCTUKU TpoLiecca.

40. ObopymoBaHKE UHCTPYMEHT Y TEXHOJIOTHUS ITPECCOBAHMSI.

41. CriocoOblI rpeccoBanust. XapakTep TeueHus MeTasiaa. ©aKkTopel, BAUSIOIIME Ha KAUeCTBO U3/e/Ini TIpr
TPeCcCOBaHUU U ycuiiue JiehopMUpPOBaHUe.

42. TexHOI0rUs IIPeCCOBAHUS.

43. XapaKTepuCTHKa UCXOJHBIX 3arOTOBOK, MPUMEHsIeMbIX [i/1s1 U3TOTOB/IEHHS KOPITyCOB CHapsiZi0B.
44. Crioco0bl Momy4eHus INTYYHBIX 3arOTOBOK /I/Isl U3TOTOB/IEHUs KOPITYCOB CHAapSIZOB.
45. TIpumMeHeHHe pOTAL[MOHHON BBITSDKKH B MPOL{ECCe U3TOTOB/EHHsI KOPITYCOB CHapsi/IOB.
46. TIpumeHeHue ropsiueii packaTKy B TIPOLieCCe U3rOTOBJ/IEHUS KOPITyCOB CHapSi/IOB.
47. IlpuMeHeHNe paiiaJbHON KOBKHU B MPOLIECCE U3TOTOB/IEHUS KOPITYCOB CHapSII0B.

JK3aMeH

Mo Ka>kZoMy KOHTPOJIBHOMY MEDPOTIPHUSTHIO 00yYaroluii (Tpy AMarHoCTUUECKUX paboThl, JOMaIliHIe
3a/IaHUs ¥ YUeT MOCeIaeMOCTH 3aHsATHI) o0yyJaroruiics HabupaeT 0a/ubl B COOTBETCTBHU TEXHOJIOTUYECKOH
KapTol JUCLIMIUTUHBL. MUHUMaIbHOE KOMUYeCTBO 0asiyioB U KOJIMYEeCTBO 0asIoB, He0OX0[UMOe [i/is TIO/TyUeHUs!
orpe/ie/ieHHOU OLleHKH (OT/IMYHO, XOPOLLIO, Y0B/I€TBOPUTE/IBHO), YCTaHABAUBAETCSI HOPMAaTUBHBIM aKTOM 10
yHUBepcuTeTy. Eciu o pe3ysbratam 00yueHHs B ceMecTpe 00y4Jaroluiics He Habpaa MUHUMAa/TbHOe
KOJTUUECTBO 0asI/IoB, TO eMy He0OXOAUMO BBITIOIHUTE OMAIIIHYE 3a/IaHus U TIPUNMTH Ha 9K3aMeH.
Ecim obyuatommuiics ipeTeHAyeT Ha 60/iee BEICOKYIO OIIEHKY, TO eMy HeoOX0IUMO MPUNUTH Ha SK3aMeH.
Ha sK3ameHe o0yyJarolieMycst rpe/jjiaraeTcst 2 BOIpoca U3 CIMCKa SK3aMeHaI[MOHHBIX BOTIPOCOB.
KpuTepuu orjeHUBaHUS:
* OL[eHKAa «OTJINYHO» BBICTAB/ISIETCS CTY[EHTY, IPOUHO YCBOUBILIEMY IIPOrPaMMHbIN MaTepyaJi, UCYepIibIBatollle,
rPaMOTHO U JIOTUUeCKU CTPOMHO ero U3JararoiieMy, B OTBeTe KOTOPOTO TeCHO YBS3bIBAeTCS TEOPUSI C
MPAKTUKOMN. IIpH 3TOM CTYZIEHT He 3aTPYAHSIETCSI C OTBETOM TPY BUIOM3MEHEHUU 3a/laHusl, CBOOOHO
CTIpaBJIsieTCsl € 33/lauaMu, BOMIPOCAMU M IPYTUMU BU/IaMU TIPUMeHeHUs 3HaHWM, TT0Ka3bIBaeT 3HaKOMCTBO C
JIUTEpPaTypol, MPaBUILHO 000CHOBBIBAET TIPUHSTHIE PEIIIeHMS.
* OIIeHKA «XOPOIIIO» BBICTAB/ISIETCS CTYAEHTY 3HAIOIeMy MPOrPaMMHBIN MaTeprasl, TPaMOTHO U TI0 CYII[eCTBY
W3/IararoileMy ero, KOTOpbIii He JOMyCKaeT CyLleCTBEHHbIX HETOUHOCTeU MpU OTBeTe Ha BOIPOC, TTPABUIbHO
TIPUMEHSIET TEOPETUUECKHE TTOJIOXKEHUS TIPY PEIIIeHHH MPaKTHUUeCKUX 3a/iau, BjiajieeT HeoOXoAUMBIMU
HaBbIKaMH ¥ MpreMaMH UX BLITIOJTHEHUS.
* OIIeHKAa «Y/JJOB/IETBOPUTEIbHO» BBICTABJISETCS CTYAEHTY, KOTOPBI MMeeT 3HaHUS B TIpeJiesiax MUHUMaabHO
HEeoOXOZIMMBIX TpeOOBaHMH, HO He YCBOWI JieTasiel, JOMyCKaeT HETOYHOCTH, He JI0CTaTOUYHO TPaBU/IbHbIe
(hopMy/TMpOBKHY, HAPYIIIEHHS TIOC/Ie W3JI0XKEHHs TIPOrPaMMHOT0 MaTeprasia ¥ UCILIThIBAET 3aTPY/AHEHUS ITPU
BBITIOJTHEHUM MPAaKTAYECKUX 3a/au.
* OLIeHKa «HEeY/I0B/IeTBOPUTEIbHO» BBICTAB/SETCS CTYLEHTY, KOTOPBII He 3HAaeT 3HaUUTEe/IbHOW 4acTH
MPOrpaMMHOI0 MaTepuasia v He YJ0BJIeTBOPSIeT MUHUMA/bHO He00XOAUMBIM TpeOOBaHUAM, JOMTyCKaeT
CyleCTBeHHbIe OIMOKY, HEYBEPEHHO, € OOBIINMU 3aTPyAHEHUSMH Y HETOUHO PellaeT MpakTHyecKue
3aJaHUs.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHUe pa3/iesioB U
JMAJAKTHYECKUX eJUHHIY

BCEI'O

AyauTopHbIe

3aHATHUA B

KOHTAKTHOMH

dopme

BCEI'O

Jleknuu
IIpakTHueckue

3aHATHUA

CamMocTosTenbHaa
padoTa cTyaeHToB

dopmMmupyemas
KomIeTeHus, %

IIK-4

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

Pasgen 1. O0uyue cBejeHuUs 110
00pabdoTKe MeTa/VIOB JJaB/IEHHEM.

22

13

Bompocsl
K
JK3aMeHy,
Bormpocsl
IS
TeKyl1lero
KOHTPOJIS,
Homarnee
3a/laHue

Paspen 2. KoBKa u ropsiuasi 00émMHas
IITaMIIOBKa.

22

14

10

Bompocsl
K
JK3aMeHy,
Bormpocsl
ISt
TeKyl1ero
KOHTPOJIS,
HomaruHee
3a/iaHue

Pazpen 3. XosogHas o0béMHasA u
JINCTOBAs IITAMIIOBKa.

12

10

Bompocsl
K
JK3aMeHy,
Bormpocsl
hincH
TeKyl1ero
KOHTPOJISA

Pa3zgen 4. OcHOBBI NPOKATHOTO
NMPOU3BOJCTBA.

14

10

Bormpocsi
K
5K3aMeHY,
Borpocsl
OIS
TeKyl1ero
KOHTPOJISA

Pa3pgen 5. Bosiouenue.

10

10

Bornpocst
K
5K3aMeHy,
Bompocsl
Ji6) ¢
TeKyILlero
KOHTPOJISA

Paspgen 6. IlpeccoBanue.

10

Bormpocs!
K
JK3aMeHy,
Bormpocsl
hintH
TeKyl1ero
KOHTPOJISA
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Bormpocsl

JIs1
Paspen 7. Onepanuu 06padoTKn TeK?fmero
MeTa/I/I0B /ilaBjieHueM, npumensevsle 8| 18 | 10 | 10 0 8 50 KOHTPOJIA,
NPOU3BO/CTBE CHApA/0B. Bomnpocel
K
3K3aMeHy
Bcero 3a 7 cemectp 108 | 51 | 34 17 57 100
Bcero mo auciunInHe 108 | 51 | 34 17 57 100
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Onenounblie MaTrepuasl no gucuumiudie ObBPABOTKA METAJIJIOB JAB/IEHUEM

ITK-4 - CnocobeH demoHCcmpupoeamb 3HaHUsA 0coGeHHOoCcmell Npou3800cmed, mexHo/102ull U320Moe/1eHus,
CHapsiceHus U ymu/au3ayuu pas1u4HbIX 6oenpunacos

Ne 1 TIIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

Kakumu criocobamut 06paboTKK METasI/IOB /IaB/IeHUEM TI0/TyYaroT [PUBEIeHHBIE B JIEBOM CTOJI0LIe
3aTOTOBKH JI/IsI Ia/IbHEHIIIero UCT0/Tb30BaHUsI TIPH U3TOTOB/IEHUH fieTasieli MallIMHOCTPOEHUs?

K kak/10¥1 1o3uIyy B JIeBOM CTOIOIe, TIoAOeprTe ITO3UIIUIO U3 TPABOTO CTO/OIa.

1. Kpyrslit mpyTok A. TlpeccoBanue
2. Jluct b. IIpokarka

3. [Tpodusis amOMUHUEBBIMA B. Bonouenue
4. JleHTa

5. IIpoBoJsioka

6. Penbc

Ne 2 TIpouMTaiiTe TEKCT ¥ YyCTAaHOBHUTE COOTBETCTBHE

K kakomy Kjaccy orneparuii 06paboTKy MeTaslIoB [jaB/ieHHeM OTHOCSTCS TpYBe/ieHHbIe B JIEBOM
cTonbLe onepauyu?

K kaxk/i0ii o3uiuu B IeBOM CTOJI011e, MO[0epHTe TIO3UIUI0 U3 TIPABOTO CTOJIONIA.

Onepanyst
1. BriTsikka A. nuctoBoii
LITaMIIOBKH
Onepaijus
2. IMTpoTspkka b. o0beMHo
LITaMIIOBKH
3. Packarka B. Oneparyus
KOBKU
4. O6xuM
5. BrinaBnvBanue
6. Bricagka

Ne 3 IIpouMTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

K KaKOMY BUAY IMPOKaTa OTHOCUTCS TIPOKAT C IMOIIepeyHbIM CeUeHreM, IPUBEAEHHBIM B JIEBOM CTOHGLIQ?

K Ka)X10¥ 1O3ULIMY B JIEBOM CTOJIOLIE, TOAOeprTe MO3UIIMIO U3 ITPABOro CTO/IOIA.

®dacoHHBIN
MpoKar

" ob1ijero
Ha3HaAueHUI

-]

.JJ
o,
o

e owww
Faruna

5 —

|

2. b. CoproBoii
MpoKar
TIPOCTOM

¢hopmbl
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Ne 4 TlpouuTaiiTe TEKCT U yCTaHOBHUTE COOTBETCTBUE

®dacoHHbBIM
MpoKar

" cnelyanbHOT
Ha3HaueHUst

K Kak710i1 TO3UIHM B JIEBOM CTOJIOIIE, MO0epUTe TIO3UIUI0 13 TIPABOTO CTOJONA.

1. KoBka

2. ITpokarka

19

nporecc
nedopmaryu
MeTasia myTem
ob>KaTHsi UCXOHOM
3arOTOBKH MEX[Y
BpallaOLMMHCS

" BaJIKaMH C LIe/TbI0

yMeHbLlIeHNs
TOT1ePeYHOro
CeyeHMsl 3ar0TOBKU
Y TIpY/IaHus edt
3a/JaHHOM (POPMBI

. obpaboTtka

MeTaJ/l/IOB
IaBjieHueM
MeCTHBIM
TIPUJIOKEHHEM
Ae(opMUPYIOLIIX
Harpysox C
TIOMOLLIBIO

(0]
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YHHUBEPCAIbHOTO
MOZIK/ITHOTO
WHCTPYMEHTa Un
OOIKOB

BU/l 06paboTKH
MeTaslioB
JlaByieHUEeM,
3aKJTIOYaroLUICS B
NpH/JaHUH
obpabaTbiBaeMOMY
MeTasuly 3aZlaHHOH
(hopmbI TIyTEM

' BIAaB/IMBAHMS €ro U3
3aMKHYTOT0 00bemMa
yepes OJWH WU
HECKOJIbKO KaHaJIOB,
0bpazyembIx
(hopmoobpazyrormm
TpPeCcCOBLIM
WHCTPYMEHTOM

3. Bomnouenue B

BUzi 06paboTKH
MEeTaJsljioB
JlaB/IeHHeM,
3aK/TIIOYaroLUCs B
TIPOTSTUBAaHUU
3aroTOBKU
MOCTOSIHHOT'O
T1OT1ePeYHOro
CeueHUs yepes
T7IaBHO
Cy’KarolIMics KaHasl
BOJIOKU.

4, ITpeccoBanue I.

Ne 5 TIlpouuTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

BoJsioka nMeeT Hecko/IbKO 30H. Pacronoykute Ha3BaHUsI 30H BOJIOKY B [10C/IeJOBaHUY C/le[JOBaHUsI OfiHa
3a Jpyrou.

, LY
NN E
_.\\\__";.\\\1_

3anuimre COOTBETCTBYIOLYHO IOC/1€40BaTE€/IbBHOCTDh L[I/ICl)p CJ/IeBa HalipaBO oes HpO6EJ'IOB " TOYEK.

1. mepexogHas
2. BBIXOZHAas

3. obkuMarotas
4. BXogHas

5. Kanubpytomjas
Ne 6 IlpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/IE[0BaTe/IbHOCTD

Pacrnionoxxute B nopsake BO3pdCTaHUA 110 BE/JIMUKMHE XdaPaKTepUCTUKKY MeXaHUuueCKUX CBOMCTB METaJIJIOB
U CIT/IaBOB, MCII0/JIb3yeMbI€ B TEXHOJIOTMUECKHUX pacyeTax IMmporLeccoB O6pa6OTKI/I MeTa/I/IOB [iaB/IeHHeM 1
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Ne 7

Ne 8

Ne 9

B pacyeTax IITaMIIOBOIO MHCTPYMeHTa Ha IPOYHOCTb.
3anuinnTe COOTBETCTBYIOIIYIO TMTOC/IeI0BaTeTbHOCTL TGP cieBa HampaBo 6e3 MpoOenioB U TOuek.
1. IIpenes MpOUYHOCTH (BpeMeHHOe COMPOTUBJ/IEHHKE)
2. Ilpepen ynipyroctu
3. IIpenen TekyuecTtu
4. TIpepes IpONOPLMOHAILHOCTU

5. VicTHHOE HamnpsDKeHWe TIPU pa3pbiBe 00pa3iia NpH UCTIBITAHUYW Ha PACTSKEeHUe

HpquTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[BHLIﬁ OTBET U 3allMIINTE apryMeEHTHI, O6OCHOBLIBaIOLL[I/Ie BLIGOp
oTBeTa

Kakne mexaHnuyecKue CBOMCTBa MeTa/VIOB U CIIIABOB OIpeZe/IOT UCIbITaHueM LIUIHHPUYe CKUX
00pa3uoB pactsbkeHreM B cootBeTcTBur ¢ 'OCT 1497-84?

3anuiiyTe HOMep BLIOpAHHOTO OTBeTa 0e3 TOUKU 1 000CHOBaHKE BbIOOpa.
1. 3aBUCMMOCTb UHTEHCHBHOCTH HAIpPsPKeHUH 0T MHTeHCUBHOCTH Jedopmariyit

2. TIpenen TeKkyuecTy, npefies IPOYHOCTH, UCTUHHOE HamlpshKeHNe TIPH pa3phiBe, OTHOCHTETbHOE
yAJIMHEHNe, OTHOCHUTE/ILHOE Cy)KeHHe

3. IIpenen TeKyuecTH, TIpeiel IPOYHOCTH, UCTUHHOE HaTpsDKeHe TPH pa3phiBe, OTHOCUTETbHOe
VIJIMHeHNe, OTHOCUTe/TbHOe CY>KeHHe, 3aBUCHMOCTb MHTEHCUBHOCTH HAIIPSDKEHUM OT MHTeHCUBHOCTH

Jedopmarit

4. IIpenen TeKy4ecTy, npejien MPOUYHOCTH, HAMPsUKeHNe Cpe3a, NCTUHHOe HarpspKeHHe TIPU pa3phIBe.

HpquTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

YTo U3 Mepeurc/ieHHOro OTHOCAT K HeJI0CTaTKaM Mporiecca CBOOOHOM KOBKHU?

3anuiiyTe HOMep BEIOpAaHHOIO OTBeTa 0e3 TOUKU 1 000CHOBaHMe BbIOOpa.

1. MO)KHO M3rOTOBUTD TIOKOBKH MaCCOM HECKOJIbKO COTE€H TOHH U JI/TMHHOM [[0 ZIeCATKOB METPOB
2. KoBaHHbI! MeTasla1 IylacTUUHee JTIMTOro

3. YHuBepcasbHOCTb 000PYAOBAHUS U MHCTPYMeHTa
4. Bosbllie AOMYCKU, TIPUITYCKU U HAalTyCKH

5. M3roToB/ieHye KPYMHOrabapUTHBIX TTIOKOBOK He TpebyeT sedopMUpyroIero 060pyAoBaHus
OTHOCHUTEJIbHO OOJIBIION MOLIHOCTH

[TpouwnTaiiTe TEKCT, BEIOEpHUTE MPABU/IBLHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

ITpu Kakux TemriepaTypax IpOBOAST XOJIOJHYIO AedopMarnio?

3anuimTe HoMep BBIOpDAHHOTO OTBeTa U 000CHOBaHUE BBIOOpa:

1. mpu Temneparypax Bo3Bpara -  (0,25-0,3) Trin. Pekpucranin3sarjusi OTCYyTCTBYeT, HO TIpoLiecc
BO3Bpara (CHsATHE HalpsDKeHHH) yCTieBaeT MPOU30MTH. Pecypc miacTUUHOCTH Y MeTajlla BhIIlle, a

yTPOYHEHNE MPAKTUYECKHA COOTBETCTBYET YIIPOUHEHHIO TIPH XOJIOZHOM 06paboTKe.

2. TIpU TeMIlepaTypax HuyKe TeMIiepaTyphbl BO3BpPaTa, OHa COTIPOBOKAAETCS YIIPOUHEeHeM U
V3MeHeHHeM CTPYKTYphI MeTasiia. Bo3Bpar u pekprcTanian3alys MoJHOCTBH0 OTCYTCTBYHOT.

3. Mpy TeMIiepaTypdx BbIlIe TeMIIEPATYPbI PEKPHUCTa/VIN3dlHUH. PEKpI/ICTa]'IJ'II/BaL[I/IH yciieBaeT HpOH3OI>iTPI

TIO/THOCTEIO, T.e. ZiehOpMHPOBaHHbIE UCKAXKeHHbIE 3ePHa IMOJTHOCThIO 3aMEeHSIFOTCS Ha HOBEIE
PaBHOOCHBIE 3epHa.
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4. Tipu TemriepaTypax, O/IM3KUX K TeMriepatype Hadasa pekpucrtanamusanuu (0,4 Trt).
Pekpucrannvsanys nporekaeT HeIOJIHOCTLIO. MeTasul 0HOBPEMEHHO COZIepPXKUT JBa TUIIA
MHUKDOCTPYKTYD, B TIOKOBKe HapsJy C YIIPOUHEHHBIMU Jie(pOPMHUPOBaHHBIMU 3epHAMH UMEIOTCS
pasylnpoyHeHHble PeKpPUCTa/I/IM30BaHHBIe.

Ne 10 TTpouuTaiiTe TEKCT, BHIOEPUTE MPABUILHBIE OTBETHI M 3aMMIIIMTE aPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

YKakrTe BApUaHThI KOJIMUeCTBEHHOM OL|eHKH BeTMUMHBI T/IaCTHUeCcKol fedopmariyu.
3anmivTe HoMepa BEIOpaHHBIX OTBETOB Oe3 rpobesioB U ToYeK U 000CHOBaHUe BbIOOpa:
1. OTHOIIeHKe U3MeHeHHs TMHeHHOT0 pa3Mepa K ero HauaJIbHOW BelrYrHe.

2. VI3mMeHeHuWe pa3Mepa B COOTBETCTBYIOIINX eAWHUIAX U3MePEHHUSsI.

3. OTHoIeHre N3MeHeHUsI TUIOIIA/IN MOTIePeYHOro CeueHust K Haua/lbHOM TIIOIa/iH.

4. VI3MeHeHMe TUI0L]a[y TOMePeuyHOro CeueHus.

5. OTHoOIlIeHKe TUTOIA/1 MTOMePeYHOro ceueHust obpasija MpH pacTHKeHUY K Haua/IbHOM T/I0IIazn
obpasiia.

6. HaTypaHLHLIﬁ J'IOFapI/ICbM OTHOILI€HKWSA BEJIMUMHBI KOHEUHOI'O pa3mMepa K Haua/IbHOM BeJIMUrHe.,

Ne 11 TTIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

YKa)kuTe JOCTOMHCTBA XO/I0HOM 06beMHOM IIITaMITOBKH.
3anuInuTe HOMepa BEIOPAHHBIX OTBETOB Oe3 MpobesioB U Touek U 060CHOBaHMe Bhibopa:

1. I03BO/ISIET TIO/TyYaTh 3arOTOBKH, MaKCUMa/TbHO MPHUO/TKEHHBIE TI0 (hopMe U pa3MepaM K TOTOBBIM
JeTasnsm

2. cIoCcOOCTBYET CHYDKEHHUIO TPYA0EMKOCTH ITPOU3BO/ICTBA 3@ CUET YCTPAHEHHS UK CBeJIEHHS K
MHUHHUMYMY HeoOX0JUMOCTH MTOC/IeAyIolIel 10paboTKu

3. TI03BOJISIET TIOBBICUTh MPOYHOCTHL U W3HOCOCTOMKOCTD To/Iy4aeMbIX AETHHEﬁ

4. 03BO/IsIeT OBBICUTD IMPOYHOCTH U HM3HOCOCTOMKOCTD MAaTpUI] U ITyaHCOHOB, TIPUMeHsI€MbIX B
ITaMIIaxX OJisd XOHOAHOﬁ 00BEMHOM IIITAMIIOBKH

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE TTPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

YKa)kTe 0CHOBHBIE MPerMyll{eCTBa ropsueii fedopmaiyu.
3anuiumrTe HoMepa BIOPaHHBIX OTBETOB Oe3 MpobesioB 1 ToueK U 000CHOBaHHe BBIOOPA.

1. XapaKTepuCTUKU MTPOUHOCTH MeTasljla yBeJUUHNBaOTCs, XapaKTePUCTHKU TUVIACTUUHOCTH
YMEeHBIIIAkTCS.

2. 3epHa MeTaJjlyla UMelT BBITSHYTYIO B HallpaBlIeHUH Hanbosiblelt JedopManivu yaiuHeHus Gopmy;
MeTaJl/l CTRHOBUTCSI aHU30TPOITHBIM.

3. BO3MOYKHOCTb TIO/Ty4YaTh MeJKO3ePHUCTYIO CTPYKTYPY, KOTOpas MOBbIIIAaeT MPOYHOCTh, YAAPHYIO
BSI3KOCTb M YCTa/IOCTHYIO IPOYHOCTh MeTasljla 10 CpaBHEHHUIO C KPYTTHO3ePHUCTON CTPYKTYPOH.

4. TeKCTypa Y aHW30TPONMSI CBOMCTB MeTasljla MeHblIle BEIPDa)KEeHbI, UeM B TeX Ke CaMbIX MeTasllax,
IehOopMHPOBaHHBIX BXOMOJHYIO.

Ne 13 TIpouuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET
UTO MOHMMAIOT MOA, HAK/IENOM MeTasia?

Ne 14 TIpouuTaiiTe TEKCT U 3aITUILIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET
OxapakTepu3yiiTe TP OCHOBHBIX BH/la POKATKH.

Ne 15 IIpouMTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE

CooTHecHTe BU/| HarpeBaTe/IbHbIX YCTPOHCTB, IPUMEHSIeMBbIX [I/Is HarpeBa 3aroTOBOK I1epef]
00paboTKOli 1aB/IeHneM, U CII0CO0 Harpesa.
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K kaxk[i0¥i O3uI[UU B JIEBOM CTOJI0I1e, MO/I0epHTe TIO3UIUI0 U3 TIPABOTO CTOJONIA.

[psimoi
1. YCTaHOBKM UH/IYKL[MOHHOIO Harpesa .
Harpes
KoceHHblit
2. DJIeKTpHUYEeCKHE TIeYr COMPOTUBIIEHUS .
Harpes
[TnameHHbIe TTEUN
3.
4. YCTaHOBKM 3/IeKTPOKOHTAKTHOTO HarpeBa

Ne 16 IIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

CooTHecHTe MeTo/Ibl Pa3/ie/ieH st HICXOJHOT0 MeTasiia (TIPYTKH, JTUCThI) U CXeMBbI TIPOLIeCCOB
paszeneHusl.

K Kak710i1 O3UIIMK B JIEBOM CTOJIOI1e, MO0eprTe TIO3UIUI0 U3 TIPABOTO CTOJIONA.

= { - . Otpeska
w
L = A, TIPYTI Ha
3 /.- f\' - xfl p

HOXXHHULIaX

! < o = / _
u,j II N / JIoMKa Ha

2 K b.
}- . . XJ1aJHOJIOMax
(] -
§ = ti
3. B. l"azoBas
pe3ka
_ Ejl
| Otpeska Ha
N/ HOXXHULAX
4. ] & I. nns paspesku
\ | 1- JINCTOBOT'O
E I - } 1 . merasuia
e T Db
5.
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Ne 17 IlpouMTaiiTe TEKCT U yCTAaHOBUTE TOC/Ie[0BaTeTbHOCTD
YcraHoBuTe 110C/Ie/i0BaTeIbHOCTb pacueTa pasMepoB 1ITaMIIOBaHHOM 3aroTOBKM KOpILyca CHapsijia.

i II_..n _‘ | L L

3anuiMTe COOTBETCTBYIOLIYIO MOC/Ie[0BaTe/IbHOCTD LU(P c/1eBa HarpaBo Oe3 MpobesnoB U TOuek.
1. TomuyHa gHa HIT

2. Hapy>xHbiii AriamMeTp IITaMITIOBaHHOW 3aroTOBKY DIIIT.

3. [luameTpnl KaMOPBI B 3aIaHHBIX CEUeHUsIX dIT

4. Bricora konyca HK

5. I'my6uHa Kamops! LT
Ne 18 IIpounTaiiTe TEKCT U YCTaHOBUTE TOC/E[0BaTeTbHOCTD

YcTaHoBUTe TI0C/Ie[I0BAaTELHOCTD TTPOEKTUPOBAHUS TeXHOIOTMUeCKOTO Mpoliecca U3roTOBIeHUS
3aroTOBKH /IJIs1 CHapsiia METOJ[OM ropsiueli 00beMHOM IIITaMITOBKH.

3anuIuuTe COOTBETCTBYIOLIYIO NOC/Ie/|0BaTe/IbHOCTb LGP c/1eBa HarpaBo 6e3 MpobesioB 1 TOYeK.
1. Pa3paboTKa uepTe)ka LITaMITIOBaHHOW ITOKOBKH.

2. YcTaHOB/IeHYe Tepexo/I0B LITaMIIOBKH, (JOPMbI 1 Pa3MepOB 3arOTOBKH /I/Is1 LLITaMITOBKH, MeTo/ia
pe3KH UCXOIHOTO Marepuara.

3. AHa/IM3 KOHCTPYKLIUY AeTaau (KpyIviasi B I/laHe UK TIPUOJTHDKAIOIIAsICS K Hel, C BBITSIHYTOM OChIO U
T.IL.), OL[eHKa ee TeXHOJIOTUYHOCTH.

4. Beibop 060pyzmoBaHus1, HarpeBaTeIbHBIX YCTPOUCTB, CPEJICTB aBTOMATH3al[ui U MeXaHU3alluY,
CpeZiCTB KOHTDOJIS KaUueCTBa, oTpe/ieieHre PeXXUMOB paboThl 0060pyaoBaHusI.

5. BeIOop THMa IITaMIOBOYHOTO 0O0PYOBAHUSI, HarpeBaTe/IbHBIX YCTPOWCTB, CPe/ICTB aBTOMAaTH3allvH,
croco0a ITaMIOBKH (B OTKPBITHIX WM 3aKPBITHIX LITaMIIAX).

6. Pa3paboTKa TeXHOIOTMUYECKOM KapThl LITAMIIOBKH.

7. PacueT TeXHOIOTMYECKHX TTapaMETPOB MePeX0/[0B IIITAMITOBKY (CH/a Ze(OopMHUPOBaHUS, Macca
TaZIaloIIMX YacTeii), yCTaHOB/IEHHE PeXKUMOB Harpeaa.

8. Pa3paboTka TeXHNUECKOTO 3alaHusl Ha ITPOEKTUPOBaHKe 1ITaMma (ILTaMIIoB).
Ne 19 TTIpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
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OTBeTa
IIpu kakMx TemMmepaTypax MPOBOJST ropsuyto Aedopmariito?

3anuiumTe HoMep BRIOPAaHHOTO OTBeTa 6e3 TOUKU U 060CHOBaHHe BbIOOpa

1. mpu Temneparypax Bo3Bpara - (0,25-0,3) Tmi. Pekpucrannm3aiysi OTCyTCTBYeT, HO IPOIiecc
BO3Bpara (CHsATHe HalpsDKeHUi) ycreBaeT MPOU30MTU. Pecypc M1acTUUHOCTH Y MeTaslla BhILle, a
YTIpPOYHEHUe MTPaKTUYeCKU COOTBETCTBYET YIIPOYHEHHIO MTPH XOJI0HOHM 00paboTKe.

2. TIpu TeMIiepaTypax HiKe TeMIiepaTyphbl BO3BpaTa, OHa COTIPOBOKAAeTCs YIIPOUHEHUEM U
M3MeHeHHeM CTPYKTYPbI MeTasiia. Bo3Bpar v peKprCTaIM3aus MOJTHOCTBI0 OTCYTCTBYIOT.

3. 1pu TeMIiepaTypax BhIIlle TeMITepaTypbl PeKPUCTa/IIM3al[MH. PeKpUCTalIM3al[is yCIIeBaeT TIPOU30UTH
MOJTHOCTHIO, T.e. ey opMUPOBaHHbIE MCKa)KeHHbIE 3ePHA TMOTHOCTHIO 3aMEeHSTFOTCST HAa HOBBIE
PaBHOOCHEBIE 3epHa.

4. Tipu Temrieparypax, 61IM3KKX K TeMriepatype Hadasa pekpucranmmsangun (0,4 Trm).
PekpucTasn3aiys IpoTeKaeT HEeTIOHOCTEI0. MeTasul 0fHOBPEMEHHO COJIep>KUT /iBa THIIa
MHKPOCTPYKTYP, B IIOKOBKE HapsiZly C yIIPOYHEHHBIMU Jle()OPMHUPOBAHHBIMY 3ePHaMU UMEFOTCSI
pasynpouHeHHbIe PEKPHCTa//IN30BaHHbIe.

Ne 20 TTpouuTaiiTe TeKCT, BbIOEpUTE MPABUIBHBIN OTBET U 3aMMIIMTe apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

B maciirabax Kakoro rpou3BO/ICTBA, B OCHOBHOM, TPUMEHSIIOT KOBKY?
3anuiiyTe HOMep BEIOpAHHOTO OTBeTa 0e3 TOUKU 1 000CHOBaHMe BbIOOpa
1. MaccoBoe NpOM3BO/ICTBO

2. KpYITHOCepUHHOe TPOU3BO/ICTBO

3. eIMHUYHOE U MEJIKOCEePUIHOE MPOU3BO/ICTBO

4. cpefiHecepuiiHOe MPOW3BO/ICTBO

Ne 21 TIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

Ha kakom prcyHke n300pa)keHa cxemMa 00paTHOTO BbIIaBIMBAHKS?

3anuiuuTe HoOMep BEIOpAHHOTO OTBeTa 06e3 TOUKM U 000CHOBaHMe BbIOOPA.

£ P i -
: I 5 | ke

Ne 22 TIpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

ITo Kak1M TpU3HaKaM K1aCCU(MUIMPYIOT IIITaMITOBAaHHbIE TOKOBKH, U3TOTOB/IEHHBIE ropsiueli 00bEMHOMN
LITAMIIOBKOM?

3anuiiyTe HOMepa BbIOPaHHBIX OTBETOB 0e3 1po0be/ioB 1 TOUeK U 000CHOBaHKe BbIOOpA:
1 — rpynna cranm
2 — cTerneHb CJIOKHOCTH MOKOBKH
3 — Macca MOKOBKH
4 — Kjacc TOYHOCTHU MTOKOBKHU
5 — KOH(UTypaI[isi MOBEPXHOCTH pazbeMa

6 — rabapuTHbIe pa3Mephbl TOKOBKH
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Ne 23 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUILHBIE OTBETHI M 3aMMIIIMTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

YKa)KuTe 0CHOBHBIE HeZIOCTATKU ropsiueii ecdopmaliiu.
3anmiuuTe HoOMepa BEIOPaHHBIX OTBETOB Oe3 1pobesioB 1 Touek ¥ 000CHOBaHKe BhIOOpa.
1. HM3KOe KaueCTBO TIOBEPXHOCTH, CHIDKEHHE TOUHOCTH Pa3MepoB [JieTaslu.

2. TeKCTypa U aHW30TPOITHSI CBOMCTB MeTasljla MeHbIIle BhIpaXKeHbI, UeM B TeX JKe CaMbIX MeTajllax,
IecdhopMHPOBaHHBIX BXOMOJHYIO.

3. HEOHOPOAHOCTE CTPYKTYPhI U CBOMCTB ITOKOBOK.

4. XapaKTepuUCTUKH [IPOYHOCTH MeTajljla yBeJTMUMBAOTCS, XapaKTePUCTHKY IIaCTUYHOCTH
YMEeHBIIATCS.

Ne 24 TIpouuTaiiTe TEKCT, BEIOEpPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

Ha kakux PUCYHKax I/I306pa)KEHa cXema rmpsaMoro BLIAaBJII/IBaHI/IH?

3anumuTe HoMepa BIOPaHHBIX OTBETOB Oe3 MpobesioB ¥ Touek U 060CHOBaHUe BBIOOpA.
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Ne 25 TIpounTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

3anuILnTe repeueHb UCXOAHBIX JaHHBIX /i Pa3pabOoTKHU TeXHOJIOTMUECKOT0 MPOLIeCCa U3rOTOBJIEHHUS
3aroTOBKU ZJIs1 CHApsila METOZIOM TOpsTUeli IITaMITOBKH.

Ne 26 TTpounTaiiTe TEKCT M 3alUILINTe Pa3BePHYTHI 000CHOBAHHBIN OTBET
UTo yuuThIBaIOT NIPUITYCKH, Ha3HauaeMble TIpY [1POEKTHPOBAHMY UepTe)ka ILITaMII0BaHHOM [TOKOBKU?
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