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)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OBPABOTKA METAJIJIOB JAB/IEHUEM
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YpoBeHb BbICIIIero o0pa3soBaHust Croenyajaurer
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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)

17.05.02 CtpenkoBo-nyuieyHoe, apTUJIEPUIICKOe M PaKeTHOe 0pyKue
rog, Habopa rpynrbl: 2024

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

E1 CTPEJIKOBO-IIYIIIEYHOE, APTWIUIEPUVICKOE Y PAKETHOE OPYKUE

3apenyromui kKadeapoit AdanackeB A.C., 1.T.H., [0



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:

[ICK-10 — BrafieHeM MeTOJaMM MPOU3BOACTBA M KOHTPOJIS KauecTBa CaMOXOJHOTO apTWIIEPUMCKOro U
TaHKOBOI'O OpPY>KUS

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-10
3HAHUS:
OCHOBHBIX MeTOZI0B IIPOU3BOZCTBA U KOHTPOJIA KaueCTBa CTPE/IKOBO-ITYILIEUHOTO BOOPYKEHMUS,
croco0eH OLEHWTH Lienecoobpa3HOCTh TIPUMEHeHWsI TeX WM WHBIX MeTOZOB TPW TIPOM3BOJCTBE
CTPeNKOBO-TYIIIeYHOTO BOOPY>KeHUs U er0 371eMeHTOB, B TOM UKMCJle TIPY BbINo/HeHUHU 3azianust o BKP;
YMeHUs:
TPUMEHSTh 3HaHUSI MPOM3BOJCTBA W KOHTPOJISI KauecTBa W3/e/iii MaIlMHOCTPOEHUS] TIPU CO3[aHUN
OPYKUISI I CICTEM BOOPY KeHUsT;

HAB8bIKU:
B/laJieHre MeTOAWKaMU CO3/1aHUA TeXIIPOLieCCOB 06pa6OTKI/I AETBHEﬁ CHEL[I/IB,E[QJII/Iﬁ u C6OPKH CUCTEM;

B/IaJIeHHe METOJaMH U CpeCTBaMM 00pabOTKM META/IJIOB pe3aHHEeM TIPU TPOU3BOJCTBE OPYXKHS U
CHCTeM BOODY’KEHMUS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa OBPABOTKA METAJUVIOB JAB/IEHWUEM sBnsieTcs JUCLUIVIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HanpasnieHuto 17.05.02 Cmpenkogo-nyweuHoe, apmuaiepulickoe U pakemHoe opyicue.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
MATEPUAJIOBEJEHUE W TEXHOJIOTMU KOHCTPYKIIMOHHBIX MATEPHUAJIOB,
COITPOTUB/IEHUE MATEPHUAJIOB, METPOJ/IOI'IS1 U OCHOBbBI B3AUMO3AMEHSIEMOCTMNA.

CopepXaHve [UCLUIUIMHBI SIBASIETCSI OCHOBOM [Js1 ocBoeHus JucuuruivH: CIIEITAAJIBHASA
TEXHOJIOI'usl ITPOU3BOACTBA CIIAPO, CUCTEMHBIE IMPVUHIIUIIBI ITPOEKTUPOBAHUS
OPYXHUA U CUCTEM BOOPY XEHUSA.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-2 — CniocobeH caMoCTOSATe/TEHO IPUMEHSITh TIPHOOpeTeHHbIe MaTeMaTHUeCcKue,
eCcTeCTBEHHOHAyUHble, COL[Ma/IbHO-3KOHOMUYeCKUe U NpodeCcCHOHa/IbHble 3HaHUS /1S pellleHNs]
WH)KeHepHBIX 3a/,a4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Ilnactuueckas Aedopmanus. 1.1. MexaHu3Msbl rlacTiueckoit fedopmanuu. 1.2.
4 7 Buizibl 06paboTKK METaIIOB JaB/ieHHeM (XO/IOHas, ropsivasi, Hero/Hast XOIO/Has, HeroIHast 26 12 4 8 14 15
ropsyas). 1.3. VI3MeHeHue CTPYKTYpPbl M CBOMCTB MeTaslla B pe3y/bTaTe X0/I04HOM 1 ropsyei
T1acTUYe Kol fledopmariu.
4 7 Paspen 2. IIpokarka. 2.1 VicxojHble 3aroToBKM st Ipokatku 2.2 IpofoneHas npokarka 2.3 14 P P 0 12 15
ITonepeunas npokatka 2.4 IIpogo/bHO-TIONIepeyHasi pOKaTKa.
Pazpen 3. IIpeccoBanue. 3.1 O6uias xapakreprcrrka 3.2 Criocobbl npeccoBanust 3.3
4 7 Xapakrep TeyeHust MeTasuia 3.4 PaKTOPBI, BAMSIOLME HAa KAYeCTBO U3/Ie/IUi Ipu 10 2 2 0 8 10
NpeccoBaHuy U ycunue AedopmupoBanue 3.5 TeXHOMOTHs TPeCCOBaHUs.
Paspen 4. Bosiouenne. 4.1 O61jast xapakTeprcThKa 4.2 TexHOMornueckrue BO3MOXXHOCTH
4 7 BosioueHusi. OnpezesieHre Kouectsa npotsvkek. 4.3 TIpou3BogcTBo (acoHHBIX poduei 10 2 2 0 8 10
BojioueHneM 4.4 TeXHOJIOTHsI BOJIOUeHHs].
Paspaen 5. Koka. 5.1 O61jast xapaktepucTuka 5.2 Onepauun koBku 5.3 ITocieoBatebHOCTb
4 7 pa3paboTKM TEXHOJIOTMUECKOTO TIpoLjecca KoBkH 5.4. [TocieoBaTebHOCTb pa3paboTKu 10 2 2 0 8 15
yepTexxa KOBAHOM IMOKOBKH. 5.5. Cpe;:(c‘ma MeXaHH3ali ¥ aBTOMAaTU3aLliy IpoLjeCcCoB KOBKH.
Paspen 6. I'opsiuas o0beMHast mTaMmnoBKa. 6.1 O61was xapakrepucTrka 6.2 Onepanun
4 7 T'OL1I 6.3 TTocneoBaTebHOCTb pa3paboTKU TexHosorHyeckoro nporecca I'OI 6.4. 12 > 2 0 10 15
TTocnezoBaTeIbHOCTb pa3paboTKK uepTeXXa LLITaMIOBaHHOM MOKOBKH 6.5. CpeicTBa
MeXaHH3alliy ¥ aBToMaru3anuu rnporeccos ['OILIL.
Paspaen 7. XonoaHasA JIMCTOBasA U 06beMHas ITaMnoBKa. 7.1 JIMCToBas 1TaMIoBKa.
4 7 Oneparyn. Oco6eHHOCTH TeXHOMIOTHUY W3TOTOB/IEHHsI KPYTHOrabapuTHBIX JeTasei. 7.2 2% 12 3 9 14 20
O6bemMHas mwTamnoBka. Onepauyi. OcobeHHOCTH TexHOMOru|. 7.3 CpezicTBa MeXaHH3aL|y |
aBTOMaTH3alH1 TIPOL|eCCOB XONOAHOM IITAMIIOBKH.
Bcero 3a 7 cemecTp 108 34 17 17 74 100
Bcero no gucnuninHe 108 34 17 17 74 100
3.2. JTabopaTopHbIii NPAKTUKYM
Homep u
p Oo0neMm,
Ne HauMeHOBaHUe
Tema HﬂﬁOpﬂTOpHOFO MNpaKTUKyMad ayp.
n/n pa3fena
JacoB
JAUCITUIT/TMHBI
Paszen 1 Onpepenenre GyHKL[MOHAMbHOM 3aBUCUMOCTU «MHTEHCUBHOCTb
A ) HEIHpH)KEHHfI — MHTeHCHBHOCTb ,Z[E(I)OpMaI_H/II/I» MeTaJ/1JIOB U CI1JIaBOB I10
1 TInacruyeckas pe3y/ibTaTaM MCIIBITaHUA BXO/JIOAHYO LHUWINHAPHUYECKHUX 06p83 OB 8
Jedopmanysi. Y AHYIO I A H
pacCTsOXKeHUueM.
5 Pasgen 7. 5 .
XonopHas IIpouecc n3ruba MMCTOBOM 3aTrOTOBKHU 4
JINCTOBAA 1
3  |oGbemHas TTporjecc BBITSHKKH JIMCTOBOM 3aTOTOBKH 5
IITaMIIOBKA.
Bcero 3a 7 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HaiMeHOBaHue pa3jesia Oo0bem,
Co;[ep)l(am/le y‘IEGHOFO 3a/jdHHUA
n/n JAUCIIMIIVIMHBI gacoB
1 M3yueHue TeopeTUUeCKOro Marepuasa 8
) Pazzien 1. [nactuyeckast feopmarius. OdopmeHue oTyera 1o 1a60paTopHOii 6
pabore
3  |Pasgen 2. ITpokatka. N3yuenne TeopeTUueCcKoro marepuasnia 12
4  |Pa3pen 3. IIpeccoBaHue. W3yueHure TeopeTUUeCKOro MaTeprasna 8
5 |Pa3gen 4. Bonouenue. M3yueHre TeopeTUUeCKoro Marepuasa 8
6 |Pasgen 5. Koska. N3yuenue TeopeTuyeCckoro marepuasna 8
7  |Pa3zmen 6. Topstuast 00beMHast IITAMITOBKA. W3yueHre TeopeTU4eCKoro Marepuasa 10
6 23010




8 |Pazgen 7. XosozHas nucToBasi U 00beMHasi  |VI3yueHHe TeOpeTHUECKOTO MaTeprasia 8
9 LITaMII0BKa. OdopmieHre 0TUETOB I10 /1a00PaTOPHBLIM 6
paboram
Bcero 3a 7 cemectp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJINHBI
CEMECTP HEJEJ/IM CEMECTPA
1234 5 | 6|78 9 1011|12(13 14 15 |16 17
7 TexK| P TekK, Otu. rio JIP |[IP Otu. o JIP | TexK |P| Otu. 1o JIP, 3au.

YcnoBHbIe 0003HAYEHUS:

P — nuarHocThueckasi paboTa;

TekK — BOTpPOCHI [/151 TEKYIL|ET0 KOHTPOJIS;
Ortu. 1o JIP — otuet nio JIP;

3ay. — 3aueT.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB MPOBOJUTCS B IMCKPETHBIE BpeMeHHbIe HHTepBasbl B

cnenyromx dpopmax:

e JMarHocTuyeckas pabora;

¢ BOMPOCHI /IS TEKYIIIET0 KOHTPOJIS;
e otuer o JIP.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. Tutos, A. O. ®anudaros, E. B. 3atepyxa. . Teopus minactuudoctu. CI16.5T'TY "BOEHMEX" um.
L. ®. YcruHoBa, 2014, 73 3K3.

2. [0. T1. Ky3uenos, H. 1. Hecrepos, K. M. MBaHoB. . Teopust Ty1laCTUYHOCTH U Teopusi 06paboTKH
MeTanioB AaeneHreM. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoga, 2007, 3/1. pec.

3. . JI. KoHCTaHTUHOB. . TeXHO/I0rMst KOBKU U Topsiueii 00bEMHOM 1TamioBku. M.: UTHOPA-M, 2014, 5.
pec.

4. 1. J1. KoncrantuHos, C. b. CuzensHUKOB. . Ky3HeuHo-1ITaMIioBouHoe rnpoussogcTso. M.: UHOPA-M,
2014, >n. pec.

5. M. JI. KoncranTtuHos, C. b. Cunensaukos, E. B. MBaHoB. . [IpokaTHO-MpeCcCOBO-BOIOYUIBHOE
MPpOU3BOACTBO. : M3a-Bo CDY, 2014, 351. pec.

6. H. U. Hecrepos. . Crieijia/ibHbIe METO/[bI TMCTOBOM iTamroBKy. CI16.: U3a-so BI'TY "BOEHMEX"
uM. 1. @. YctuHoBa, 2022, 551. pec.

7. H. W1. Hectepos. . Onieparuu yicToBoi mwtamnoBku. CI16.: U3g-8o BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2022, 311. pec.

8. H. 1. Hecreposg, B. I'. TpomwH, O. JI. Kupees. . TexHO/IOTHST X00AHOW 00BEMHOM IIITAMITOBKH.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 371. pec.

5.2. JlorionHUTeNbHAs IUTepaTrypa Mo JUCLUIUIVHE:
He Tpebyercsi.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://moodle.voenmeh.ru — BI'TY &quot; BOEHMEX&quot; um. [1.D. YcruHora / Moodle;

2. http://library.voenmeh.ru — ®yHngamenTanbhas 6ubmoreka BI'TY « BOEHMEX» um. [1.®. YcTHHOBa];
3. https://e.Janbook.com/ — 3BC JlaHb;;;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-0MO/MOTeYHas CUCTeMa...

CoBpeMeHHbIe TPOQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatvonaseHast yekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUH.

VHdopmalLoHHbIe CTIPaBOYHBIE CHCTEMBI:
1. Texakcriept — ViHGOPMaI[MOHHBIN TIOPTaI TEXHUYECKOTO PeryupoBaHus: HopMmbl, paBuia, CTaHAAPThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTast ITPaBoBOi WHGMOpMAaI[HH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsi.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. J/TabopaTopHbIe 3aHATHA:
1. ITpoekTop;
2. UcnbiTarensHas maitiria Shimadzu AGX-100 ¢ HomuHansHOU custoi 100 KH;
3. UcnbiTarensHas maitiimiaa UM-4A ¢ HoMuHanbHOM cunoi 40 kH;
4. UcnipitaTensHas MammrHa MMUY-30 ¢ HomuHansHoM custoi 300 kH.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OBPABOTKA METAJI/IOB JAB/IEHUEM

AnHoTanusa paboueii nporpaMMsl

Ouctiuminia OBPABOTKA METAJUIOB [JABJIEHUEM sprisieTcs  AUCLAILUIMHOW —YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapsienuto  17.05.02 Cmpenkogo-nyuwieuHoe, apmuiieputickoe U pakemHoe opydcue. JIUCIATIIHHA
peanu3syetrcsi Ha ¢akynsTete E Opyxkue u cucrembl Boopyxkenuss BI'TY "BOEHMEX" um. [J.®. YcruHoBa
kadezpoii E4 BEICOKOOHEPTETUUECKHUE YCTPOMCTBA ABTOMATUYECKNX CUCTEM.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
I[ICK-10 BnaseHWeM MeTOZAMH TPOM3BOJCTBA M KOHTPOJIA KadecTBa CaMOXOJHOTO apTH/UIEPUUCKOTO WU
TaHKOBOT'O OPY’KUSI.

Cofep>kaHrie [UCLIMTUIMHBI  OXBaThIBAeT KPYT BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMH 0COOEHHOCTSIMH
TeXHOJIOTHK 00pabOTKH MeTaslioB JIaB/ieHWeM, OCHOBAaMU Ky3HEUHO-IIITaMIIOBOYHOTO TIPOU3BO/ICTBA, BBIOOpA
THMA U Pa3MEepOB 3aroTOBOK /I/isT KOBKU W TrOpsiueli IITaMIIOBKYU, OCHOBAaMU XOJIOJHOM 00paboTKu MeTara,
3aroTOBUTEJIBHBIX OMepalyii 06paboTKM MeTasia [jaB/ieHreM 1 HalpaB/IeHUsIMU UX Pa3BUTHSL.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ BOMPOCHI /IJIs TEKYITIETO KOHTPOJIS;
e oruet o JIP.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 3ayer.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
TpeyCMOTPEHBI JIeKIIMOHHBIE 3aHsTHA (17 4.), 1abopaTopHbli npakTHKyM (17 u.), camocTosTe/nbHas pabora
crygenra (74 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OBPABOTKA METAJI/IOB JAB/IEHUEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue PeKoMeHIVeMast IHTeDaTyDa TpyRoeMKOCTB,
paboThI Ay patyp yac.
Pazpen 1. Ilnactuueckas aecdhopmanus.
N3yuenue A. B. Tutos, A. O. ®anudaros, E. B. 3arepyxa. . Teopus
TeopeTUueCcKoro mnactuuHoctu: CIT6.BT'TY "BOEHMEX" um. /1. ®. YcruHoBa, 2014 8
Marepuasa (BCe)
Odopmienne oTueTa . II. Kysnenjos, H. 1. Hecrepos, K. M. BaHOB. . Teopus
10 1a6opaTopHO IJIaCTHYHOCTH U Teopusi 00paboTKu MeTa/uioB gaBnenuem: CII6.BI'TY 6
pabore "BOEHMEX" um. []. @. Yctunoga, 2007 (1)
Wroro no pasgeny 1 14
Paszpen 2. Ilpokarka.
Vzyuerie N. J1. KoucrantunHos, C. b. CuzenbHukos, E. B. BaHoB. . [IpokaTHO-
TeOpPeTU4eCKOro . 12
TpeCcCOBO-BOJIOUUILHOE TIPOM3BOACTBO: : 3a-Bo CDY, 2014 (2)
Marepuasa
Wtoro mo pa3neny 2 12
Pazgen 3. IlpeccoBanue.
Vzyuere N. JI. KoncrantuHos, C. b. CuziensHuKOB, E. B. VBaHoB. . [IpokaTHO-
TeopeTHYeCcKoro - 8
TIPeCCOBO-BOJIOUH/IBHOE TIPOM3BOACTBO: : M3a-Bo CDY, 2014 (3)
MaTepuasa
Wrtoro no pasgeny 3 8
Pa3pen 4. BosioueHue.
Wsyuere N. JI. KoucrantuHos, C. b. CuzienpHuKoB, E. B. 1BaHoB. . IIpokatHO-
TeopeTUYeCKOro - 8
TpeCcCOBO-BOJIOUUILHOE TIPOM3BOACTBO: : U3a-Bo CDY, 2014 (4)
Marepuasa
Wrtoro no pa3peny 4 8
Pa3pen 5. KoBka.
Vsvuenne N. JI. KoHCTaHTHUHOB. . TeXHOIOTHsI KOBKU U ropsiueil 00bEMHOM
Y mtaMmrioBku: M.: MTHOPA-M, 2014 (2, 4, 7)
TeOpeTUYECKOTOo 8
MaTeDraa . JI. KoncrantuHos, C. b. CupiesibHUKOB. . Ky3HeUHO-1ITaMIIOBOUHOE
P npousBoACTBO: M.: TH®PA-M, 2014 (1)
Wrtoro no pasgeny 5 8
Pa3gen 6. Topsiuasi 00beMHas ITaMIOBKA.
Vsvaenie N. JI. KoHcTaHTUHOB. . TeXHOMOTHsI KOBKU U ropsiueld 00bEMHOM
v wrammoeku: M.: UTH®PA-M, 2014 (8, 9, 10)
TEOPETHUYECKOTO 10
MATeDHAA . JI. KoncrantuHoB, C. b. CuzenbHUKOB. . Ky3HeUHO-IITaMIIOBOUHOE
P npousBofcTBO: M.: UHOPA-M, 2014 (3, 4, 5)
Wroro no pasgeny 6 10
Pazgen 7. XosiogHas 1ucTOBasi M 00beMHasA IITAMIIOBKA.
N3yuenue H. Y. Hectepos. . CrieljuaibHble METOABI TMCTOBOM mrTamroBku: CII6.:
TeopeTUYeCcKoro N3p-o BI'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2022 (Bce) 8
Marepuasna H. . Hectepog, B. I'. TpoiuuH, O. JI. Kupees. . TexH0OMI0TUst XO/I0AHOMN
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Odopmenue 06bémHOM TTamnoku: CI16.BT'TY "BOEHMEX" um. [1. ©. 6
OTUEeTOB TI0 YctuHoBa, 2016 (Bce)
/1ab0paTOPHBIM H. U. Hectepog. . Onepatuu TMCTOBO#M 1mtammoBku: CI16.: U3a-Bo
paboTam BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2022 (Bce)
Urtoro no pasgeny 7 14
12 23010



IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OBPABOTKA METAJIVIOB JAB/IEHUEM

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocTUYecKas paborta

*  BOIPOCHI /JIsl TEKYIIIETO KOHTPO/IS;
e oruet 1o JIP;

e 3aueT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bomnpocs! /A TeKyiero KOHTpoJis
Bompockl /715 TEKYIEro KOHTPOJISI yCIIeBaeMOCTH B (hOpMe IMarHOCTHUeCKOM paboThI
pa3pabatbiBaroTcst (OOHOB/SIOTCSA) €XKEeTOJHO B COOTBETCTBUU C MaTepHaiaMH, U3yUeHHBIMHU 00yJaroIUMUCS.

Ortuer no JIP

HM3yueHrie MeTOANUECKMX MaTepHasoB Mo TeMe jabopaTopHoii pabotsl. [ToAroToBKa TeopeTnueckon
yacTy. Vi3yueHne 1 n3MepeHusi 00pasrioBbIX MaTeprasioB. [IpoBesjeHre 1ab0paTOPHBIX UCTILITAHMUSI.
ITo nosyueHHBIM JaHHBIM 0()OpMIIeHHEe 0TYeToB B cooTBeTcTBUU ¢ [[OCT 7.32.
BrinonHeHHast 1abopaTtopHast paboTa 3aKaHUMBaeTCsI BEIBOJAMH KOTOPBIE MTO3BOJISIIOT OLIEHUTh YPOBEHb 3HAHWH
0 Tpo/esiaHHO} pabore.

3auet

ITo KaXXJ0My KOHTPOJIBHOMY MepOTIPUSTHIO 00YYaroIuii (TpY JUarHOCTHUeCKre PaboThl, OTYETHI 110
7abopaTopHBIM paboTaM U yUueT MOCEIaeMOCTH 3aHITUI) 00yuaroIuiicss HabupaeT Oa/ibl B COOTBETCTBHUU C
TeXHOJIOTHUECKOM KapTol JUCLUITUHLL. MUHUMaIbHOe KOIM4eCTBO 6asioB /7St TIOMyUeH!s 3aUeTa,
yCTaHaB/IMBAETCss HOPMaTUBHBIM aKTOM T0 YHUBepcuTeTy. Ec/u 1o pe3ysibraTtaM 00yueHust B CeMecTpe
obyuaroruiics He Habpaa MUHUMATLHOE KOJTMUEeCTBO 0asioB, TO eMy HeOOXOZIMMO BBITIONTHUTH TPU
naboparopHbie pabotsl ¥ ripotH TecT B CIO Moodle (He MeHee 20 BOIPOCOR), BOMIPOCHI [/l KOTOPOTO
SIB/ITIOTCSI CYMMOMU BOTIPOCOB TPEX JUAarHOCTUYeCKHUX padoT.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHue pa3/iesioB U
AUJAKTHYECKHX eXNHMI]

BCET'O

AyauTopHbIe

3dHATHUA B

KOHTAKTHOM

dopme

BCEI'O

Jlekipuu
JTaGopaTopHbIii
NPAKTHKYM

CamocrosTe/IbHasA
pabora cTyaeHTOB

dDopmupyemas
KoMieTeHIus, %

IICK-10

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Pa3pen 1. Ilnactuueckas gedopmarus.

26

12

14

Otuer no
JIP,
Bornpocsl
IJ1sL
TeKYIL|ero
KOHTPOJIA

Pazpgen 2. Ilpokarka.

14

12

15

Borpocsl
L1t
TeKylLero
KOHTPOJISA

Pazpgen 3. IlpeccoBanue.

10

10

Bormpocsl
L1t
TeKyIlero
KOHTPOJISA

Pa3pen 4. BosoueHnue.

10

10

Bomnpocsl
b6
TeKyl1Lero
KOHTPOJISA

Pa3pgen 5. KoBka.

10

15

Bonpocsl
I
TeKyl1Lero
KOHTPOJISA

Pazpen 6. Topsiuasa o6beMHasi
IITAaMIIOBKA.

12

10

15

Borpocst
I
TeKyl1ero
KOHTPOJIA

Pa3pgen 7. Xosi0gHas TUCTOBAA U
o0beMHas IITaMIIOBKa.

26

12

14

20

Bornpocsl
IJ1sL
TeKyIL|ero
KOHTPO/I,
Otuer no
JIP

Bcero 3a 7 cemectp

108

34

17 17

74

100

Bcero mo agucIMIIMHe

108

34

17 17

74

100

14
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Kputepuu oneHuBaHus

IICK-10
Bonpocbl omkpbimoz2o muna:
Ne 1 O6paboTKa fiaBIeHueM — 370 .....
Ne 2 KoBka — 3710 ......
Ne 3 [ITtamrioBKa — 310 .....
Ne 4 ITpokarka — 31O .....
Ne 5 IToxoBka — 370 ....
Ne 6 Kakue MOTyT OBbITH TOKOBKH?
Ne 7 Bosnouenue — 370 ....
Ne 8 [IpeccoBanue — 370 .....
Ne 9 Ha puicyHke npyrBe/ieHb! IPUMepHI [TONEPEYHOI0 CEUEHUS . ....... [IPOKATa.
/_, ’,
a '] . P
Ne 10 Ha pucyHKke ripuBeJieHbI IPUMepHI TIOTIEPEYHOT0 ceueHust PacoOHHOTO MPOKaTa ......
Ha3HayeHwusl.
7 — ==
[ e ¥
B
'L‘"“""’-‘ r~—" r-_':._-— Lo
Ne 11 Ha pucyHKke npuBefieHbI IPUMepkI TIOTIEPEYHOro ceueHus (PacoOHHOTO MpoKara ......
Ha3HaueHUs.
Ne 12 ITo criocolby W3roTOBIEHUS TMCTOBAsI CTa/lb MOXKET OBITh ...... U.......
Ne 13 ['pynmbl copTameHTa MPOKATHBIX WU3/e/IUii: COPTOBOM, IMCTOBOM, CIeITUA/IbHBIM U ........
Ne 14 PaccraBuTh Ha3BaHUsA JeTajieli 1o no3uiusam 2, 3, 5 -7.
KownTetiHep, npecc-miatiba, nmpecc-1TeMIie/b, MaTpUlie/iep)XaTesib, MaTpUIia
Neo 15 Ha pucynke npusesieHa cxema ..... IpeCCOBaHUSA.
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Ne 16

Ne 17
Ne 18

Ne 19

Ne 20

Ne 1

Ne 2

g Py

L

repexoHasi, 00>KMaroIast, BXOAHas1, BbIX0OJHasl, KaTMOpyroIast
UTo NOHMMAIOT IO/, HAK/IETIOM MeTasiia’?

O6pa3zoBanue 1osoro nomyhabprKara Wiv U3zie/ust U3 II0CKOW WX TI0JI0H JTMCTOBOM
3arOTOBKH — 3TO .......

[To mpuBefieHHOM (hopMyJie OTIpeJesistOT OTKIOHeHe (hOPMBI 3aTOTOBKH TTOCJIE BBITSDKKH.
Kax Ha3bIBaloT 3TO OTKJ/IOHEHUe?

max

J
A

gt _g)
5] = _“min 10

711 KaKo¥ orepariuy MpyBe/ieH TepeyeHb PaCCUNTHIBAEMBIX TEXHOIOTHUECKAX
napaMeTpoB (popMa 1 pa3Mephl 3aTrOTOBKH, KOJTMUECTBO OTleparivii, He0OX0JUMOCTh
TpUMeHeHUs PUXKUMa, pacueT TeXHOJOTHUeCKON CUJIbI U CU/TbI TIPU)KKUMA, pacyeT
3aroTOBKH Ha MPOYHOCTb, pacueT WCTIOTHUTEIbHBIX pa3MepOB IyaHCOHA U MaTpPULIbI)?
Bonpocbl 3akpbimozo muna:

[To xakuM TIpU3HAaKaM KIaCCUPULIMPYIOT LITaMIIOBaHHbIE TTIOKOBKU, U3TOTOBJ/IEHHbIE
ropstueii 00bEMHOM IIITAMITOBKHU?

1 — rpynna cramu

2 — CTerneHb CJI0YKHOCTH TTOKOBKU

3 — Macca OKOBKM

4 — Knacc TOYHOCTH MMOKOBKU

5 — KoH(UTypaIys MOBePXHOCTH pa3beMa

6 — rabapuTHBIE pa3Mepbl TOKOBKH
UeM 0T/IMYAIOTCA [TOHATUSA “Hak/I€n” U “yrnpouHeHue”?

1. OpHoO sIB/ISIETCSL COCTABJISIOLLEN YaCcTbi0 BTOPOTO
2. YipouHeHUe SIB/ISIeTCS COCTAB/SAIOIEN YacThI0 HaK/Iémna
3. Haksnién yunteiBaeT nusmMeHeHre (GU3NKO-XMMHUUECKIX CBOMCTB

4. [ToHATHSA OTNKCHIBAIO [IBA PA3HBIX TpoLjecca
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5. Pa3nuuuii HeT, NOHATHSL paBHO3HAYHbI

Ne 3 [To kako#i dhopmyiie onpezesisitoT Gpu3nuecKyil pesesn TeKyueCTH 1o pe3yJsibTaTamM
WCTILITAaHUS [[UIHHIPUYeCKUX 00pa3ijoB pacTsykeHueM B cootBeTcTBrr ¢ TOCT 1497-847

&
NF,

7.

Ne 4 ITo xakoii hopmyrie oTipeZestoT Mpejesi IPOYHOCTH (BpeMeHHOe COMPOTHB/IEHHE) TI0
pe3y/bTaTaM UCTIBITAaHUS LIAIMHAPUYeCKUX 00pa3LoB pacTskeHWeM B COOTBETCTBUU
c 'OCT 1497-84?

Pe
ey

Ne 5 [To kakoti hopmyrie orpeziesisiIOT OTHOCUTeTBHOE Y TMHEeHUe TTPYU UCTTBITaHUH
LJIMH/IpDUYe CKUX 00pastjoB pacTsykeHreM B cootBeTcTBUM ¢ [OCT 1497-84?

10 + Al FD Fg ﬂlp

7.

1. b . 2E,. 3. 5. 4 I

Ne 6 ITo xakoii hopMyrie OTpeAesioT OTHOCUTE/IEHOE Cy)KeHHe MPY UCITBITaHu!
LWIMHPUYeCKUX 00pa3LoB pacTsokeHueM B cootBercTBur ¢ 'OCT 1497-84?

.. ®» . 2F,. 3 F . 41 F

m

Ne 7 Ornepaiyu MMCTOBOM LITaMITOBKKA MOYKHO pa3Zie/IuTh Ha /IBe 0CHOBHbIe TpyIibl. Kakue?
1. Onepauyy noayueHus IVIOCKUX U POCTPAHCTBEHHBIX JieTalel.
2. PasgenutenbHble v (HOPMOM3MEHSIIOIIIME OTIePaLiyu.

3. Ornepaiuu TOHKOJIMCTOBOU 1 TOJICTOJIMCTOBOM IIITAMITOBKH.
Ne 8 YKaxKuTe BCe orepaLyy JUCTOBOU paszie/ivTeIbHOMN IITaMITIOBKU

17 23010



1 Orpe3ka, Hajipe3Ka, BLIPyOKa, MpoOMBKa, 00pe3ka, MPOKOJIKA, BLICEUKA, TPOCeUKa
2 OTpe3Ka, MpobuBKa, 00pe3Ka, ITPOKOJIKA, BbICEUKA, IIPOCEUKa
3 Orpe3ka, TpobrBKa, 00pe3Ka, MPOKOJIKa, BEICEUKa, MPOCeyKa, 0TpyOKa, HaipyOKa

4 OTtpe3Ka, Hafipe3Ka, BLIPYOKa, BBITSDKKA, 00XKUM, TpOOHBKa, 06pe3Ka, MPOKOJIKa,
BBICEUKA, TPOCEUKa

Ne 9 UTo Takoe pacKpou marepuasa?
1 Yucno BLIpyOaeMbIX fieTasiel Ha NCXOHOMN 3ar0TOBKe

2 LlenecooOpa3HbIi OPSIOK PacIooyKeHHs ieTalel Ha MCXOLHOM 3aroTOBKe, TIpH
KOTOPOM OTXO7, OyZleT HaMeHBLIHM, a BBIX0[, JieTajield HanOOo/TbILiA

3 IIno1a ik 3aroTOBKH (TIOI0CHI), M3 KOTOPOU BLIPYOArOT JieTamu

4 Inowmazp BeIpyOaeMbIx AeTaseid
Ne 10 Kakue orneparjii 0OTHOCSAT K JIMCTOBOM (hopMOM3MeHsItolLIel 1ITaMIIOBKe?

1 Ocajka, BbICajiKa, BbIZIaBIHUBAHKUE, PEAYLIPOBaHIE
2 BhITsKKa, TMOKa, 00’KHM, pa3zaua, oTOOpTOBKa, pesbedHast hopMOBKa
3 Otpe3ka, BLIpyOKa, TpoOUBKa, 00pe3Ka, Hajipe3ka

4 BhITsDKKa, TMOKa, 00>KKM, pa3jaua, oTOOPTOBKA, pesibedpHasi (pOpMOBKaA, BbIIaBIMBaHUE,
peayLpoBaHue
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