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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)

15.04.03 ITpukiapHas MexaHuKa
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kacdenpa E4 BEICOKOOHEPTETUUECKHUE YCTPOMCTBA
ABTOMATUYECKUX CUCTEM
PeminieB Eprenuit FOpreBud, K.T.H., JOLIEHT, JOLIEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka .

paboueti nporpamMmbl E4 BBICOKOHEPTETUYECKUE YCTPOUCTBA ABTOMATUYECKHUX
CUCTEM

3apenyrorui kKadeapoit Hecrepos H.U., K.T.H., fo1l.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

E4 BBICOKOJ3HEPTETUUYECKHUE YCTPOUCTBA ABTOMATUYECKNX CUCTEM

3aBenytomuii kadenpoii Hectepos H.U., K.T.H., fo1.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEPUAJIBI B ITPY ) KMHHOM ITPON3BO/JACTBE

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:

TICK-5/24.1 — criocoOHOCTh pa3pabaThiBaTh COBPEMEHHbIE TEXHOJIOTMM TMPOW3BO/CTBA ZeTasiel (M3zenuii)
MAIIIMHOCTPOEeHUSI

OTIK-3 — crnocoOHOCTh OpraHU30BbIBaTh PabOTy MO COBEPIIEHCTBOBAHUIO, MOZEPHU3AIMU U YHU(DUKAIMN
BBIMTyCKaeMbIX U3/e/T1il U UX 3/IeMeHTOB

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
IICK-5/24.1

3HAHUSA:

TPa/IMIIMOHHBIX Y HOBBIX MaTepHasIoB /ISl U3TOTOB/IEHHS MPY)KUH Pa3/IMYHOTO Ha3HAUeHHUS;

YMeHuUst:

BBIOpATh MaTepuaJl [ijisi U3rOTOB/IEHUs TPY)KUH Pa3/TMUHOr0 Ha3HAUeHWS;

HABbIKU:

pacuera TpYXMH B 3aBHCHMOCTHM OT BbIOpaHHOTO MarepHasa M Ha3HaueHUsl Pe)XKMOB TepPMHUeCKOMH
00paboTku U 00paboTKM Marepuana [JaBjieHHWeM, TIPOBEEHUsS BXOJHOTO KOHTPOJA Marephajia U TOTOBBIX
W3 eMil.
OIIK-3

3HAHUs:

CrelMaM3UPOBaHHbBIX TIPOrPAMMHBIX TIAKETOB /I/Isi IPOEKTUPOBAHMS TIPY>KHH;

YMeHus:

BbIOpaTh HOBBIN MaTepHas Jijisi COBepILeHCTBOBAaHUS YIIPYTHX 37IEMEHTOB NPH MOAU(UKALN U3/1e/Ni;

HABbIKU:

Ha3HaueHus PEKUMOB TEPMHUECKOH W TepMOMeXaHMUYeCKOH 00pabOTKM TpPYXMH W3 TUTAHOBBIX
CI/IaBOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna MATEPHWAJIBI B ITPY ) KUHHOM ITPOU3BO/ICTBE sBnsieTcst AUCLUIIMHOU
o0s13aTeIbHOI yacTu 6;10Ka 1 MporpamMMbI IOATOTOBKY O HarpasieHuto 15.04.03 TIpukaaoHas MexaHukda.

Cogep)xaHue [OUCLIMIVIMHBI SIBJSIETCS JIOTUUeCKUM Tpojo/bkeHreM gucuuiiid: OPTAHU3ALUSA
PASBPABOTOK ¥ MCCJ/IEJOBAHUHN, OJKCIIEPMMEHTAJIBHBIE WMCCJ/IEJOBAHUSI B
OBPABOTKE METAJ/VIOB JAB/IEHUEM, MEXAHUWKA TIIPOIOECCOB OBPABOTKUA
JABJIEHUEM.

CojepkaHue  JUCLMIUIMHBI  SIB/ISIETCSI OCHOBOM  /iJid  OCBOEHHUS  JAMCLUILIUH: H@Y‘—IHO-
NCCJ/IEJOBATE/IBCKASI PABOTA, IIPO'HO3MPOBAHUE MEXAHUYECKUX CBOUMCTB B
ITPOIECCAX OBPABOTKU JAB/IEHUEM, TEXHOJ/IOI'MA ITPY X KXTHHOTI'O ITPON3BOJCTBA.

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

¢ OIIK-1 — CriocobeH (hopMy/IMpOBaTh 1IeJIH U 3a[jaudl UCC/Ie0BAHMSI, BBISIB/ISITE IPUOPUTETHI PEIIIEHHUsT
3ajia4, BEIOWPATh U CO3/1aBaTh KPUTEPUH OLIeHKU Pe3y/IbTaToB CC/IeI0BaHUM

¢ OIIK-11 — Criocob6eH orpe/ie/iaTh HallpaB/IeHMsI TePCIIeKTUBHBIX NCC/IeA0BaHMH B 00/1aCTH
TIPUK/IaIHOM MEXaHUKHU C YY€TOM MUPOBBIX TeH/EHLIMM Pa3BUTHS HAyKU, TEXHUKW U TEXHOJIOTHI

¢ OIIK-5 — CrniocobeH pa3pabarhiBaTh aHATUTHUECKUE U YMC/IEHHBIE METO/IbI TIPU CO3JaHUH
MaremMaTH4YeCcKUX MoJeJiei MallliH, IPUBOJOB, 000pyZ0BaHNsI, CUCTEeM, TeXHOIOTHYeCKUX TIPOL[eCCOB

¢ OIIK-8 — CriocobeH oCyIIeCTB/ISITh aHa/Iu3 TIPOEKTOB CTAHJAPTOB, PAl[MOHATU3aTOPCKUX TIPEIJIOKEHUH
1 n300peTeHUii B 06/1aCTH MAIlIMHOCTPOEHUS, TTOJrOTaB/IMBATh OT3bIBBI U 3aK/TFOUEHUSI TI0 UX OL[eHKe

¢ TICK-5/24.2 — CrniocobeH paboTaTh ¢ HayYHO- TEXHUUECKOU TUTEPaTypoi U 37IeKTPOHHBIMU CPE/ICTBAMHU
WH(OpPMaIVH, TTPOBOIUTh HAYYHbIE UCC/Ie/IOBaHMs1, 00pabaThiBaTh ¥ TEXHUYECKU TPAMOTHO 0(hOPMJISTh
pe3y/abTaThl HAYYHO-MCC/Ie/IOBAaTeTbCKUX PaboT B 00/1aCTH MPOU3BO/CTBRA /IeTa/lel MAllTUHOCTPOEHHUS

¢ YK-1 — CrniocobeH oCyIiecTBISITh KpUTUUECKUI aHau3 MPO0IeMHBIX CUTyallii Ha OCHOBE CUCTEMHOTO
TMOAX0/1a, BBIPA0aThIBaTh CTPATETHIO JEUCTBUMA

¢ YK-2 — CrniocobeH yTipaB/sTh MPOEKTOM Ha BCEX 3Tariax ero KM3HeHHOTO IMK/ia

¢ YK-3 — CrniocobeH opraHU30BbIBaTL M PyKOBOJUTb PAa00OTOM KOMaH/IbI, BEIpabarhbiBasi KOMaH[HYIO
CTpaTeryio /sl A0CTWKEeHUs [MOCTaB/IeHHOH Lien



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa3gen 1. Pa3HOBUAHOCTH NPY)KHH U YIIPYTHX YIEMEHTOB, 0CO0EHHOCTH KOHCTPYKIHI 1
5 10 [?XcmiyaTaumoHHbIe cBoiicTBa. 1.1.0c06eHHOCTH KOHCTPYKLMHA. 1.2.OKCIUTyaTallHOHHbIe 47 12 12 35 30 40
cBoiicTBa. 1.3. [Ipy)kKHHHbIe MaTepyaJIbl CO CIeLMalbHbIMU CBOMCTBAMU U3
TpyAHOZAEeHOPMUPYEMBIX, BHICOKOIETHPYEMbIX, TEPMOMEXaHHYECKUYTIPOUHSIEMbIX CIUIABOB.
Paspen 2. ledopmanus 1 MexaHHYeCKHe CBOKHCTBA MeTa/llIoB. MeToAbl HCC/IelOBaHUI 1
5 10 HCIBITaHUI MaTepuanos. 3.1. CBoiicTBa MeTasl/IOB U CIIaBOB. 3.2.YIpyras U miacTHuecKast 45 10 10 35 30 30
nedopmarus. 3.3.Haksen u pekpucranusanyst. 3.4. Metaorpaduueckre MeTogsl
uccefoBaHus. 3.5. OnpesiesieHHe MeXaHUUeCKUX CBOMCTB.
Paspen 3. IIporao3upoBaHHe pe/laKCalMOHHON CTOWKOCTH Tape/IbuaThIX MPYXUH
5 10 |weTomom AKyCTHUYeCKOi 3MHCCHH. 3.1.3aKOHOMEPHOCTH MeXK/ly apamMeTpaMu aKkyCTHUeCKOi 52 12 12 40 40 30
SMHCCHH U Pe/IaKCALIMOHHOW CTOMKOCTBIO. 3.2.MeToArKa MPOrHO3MPOBaHHs peaKCaLOHHOH
CTOMKOCTH Tape/b4aThiX MPY>KUH.
Bcero 3a 10 cemecTp 144 34 34 110 100 100
Bcero no gucuuninHe 144 34 34 110 100 100
3.2. AyAuTOpPHBII NPAaKTUKYM
Oo0neMm,
Ne | Homep u HanMeHOBaHue pas3jesa
Tema npakTHUecKoro 3aHATUSA ayp.
n/n JTUCIMILTHHBI
4acoB
Pa3zpen 1. Pa3HOBUHOCTU NIPY>KWH U
1 YIPYTUX 3/IEMEHTOB, 0COOeHHOCTA |ITPOEKTUPOBAHUE U PacUeT MPY>KHUH B COOTBETCTBUM C 12
KOHCTPYKLUHI U 9KCILTyaTal[MOHHbIe |UHIUBUAYaTbHBIM 3a/laHueM.
CBOMCTBA.
Paspen 2. Jedopmarys u BxopHOH KOHTPO/IB Mareprasna Npy>KUHHOTO
7 MeXaHHueCKHe CBOWCTBA METAJI/IOB. [IPOW3BOACTBA, OIleHKa JAe(OpMal[iOHHO-CUIOBBIX 10
MeTo/b1 McCieJoBaHUN U XapakTepUCTHK TIPY’KUH, COTIOCTaB/IeHVe paCueTHbIX U
WCTTLITAaHUM MaTepHaioB. 3KCIepUMeHTaJIbHbIX JaHHbIX.
Paspen 3. IlporHosupoBanue
3 peakCcallMOHHOW CTOMKOCTH [IporHo3upoBaHue peakCcal[iOHHON CTORKOCTU 12
TapeJsbYaThIX MPYKUH MeTOZ0M TapesbuaThiX MPY’KUH METOAOM aKyCTUYeCKOW IMUCCHUH.
aKyCTHUeCKOM SMUCCHH.
Bcero 3a 10 cemectp 34
3.3. CamocronaTenbHast padora crygenra (CPC)
Ne Homep 1 HanmeHOBaHue pa3jesa Oo0nemMm,
CopepixaHue yue0HOro 3aJaHus
n/n JUCLHMILITAHBI 4acoB
Pasgen 1. Pa3sHOBUAHOCTY NIPYXKUH U o
N3yueHre MaTepuasioB IpakTUUYeCKUX 3aHATUU
YIPYTUX 3JIEMEHTOB, 0COOEHHOCTH .
1 . Y peKOMeH/I0BaHHOM uTeparypsbl. [ToarotoBka | 35
KOHCTPYKLMU U 3KCILTyaTal{MOHHbIe .
N K JUarHOCTHUYeCKOH pabore.
CBOUCTBA.
Paszpen 2. Jedopmaryst 1 MexaHUUYeCKHe N3yueHue MaTepraoB MpakTUYeCKUX 3aHSATHI
2  |cBoiicTBa MeTa/i7ioB. MeTOAbI UCC/IeAOBAaHUH M peKOMeHJoBaHHOU uTeparypsl. [ToarotoBka | 35
Y UCTILITAaHUN MaTepuasoB. K JMarHOCTHUYeCKOU pabore.
Pasgen 3. IlporHosuposanue W3yuenune MaTepuasoB MpakTHUYeCKUX 3aHATUN
3  |pesiakcallMOHHOW CTOMKOCTH TapebuyaThiX Y peKOMeH/I0BaHHOMU uTepatypshl. [logrotoBka | 40
TIPY>KUH METOZIOM aKyCTUUECKOH SMUCCHU. (K IMaTHOCTUUECKOH paboTe.
Bcero 3a 10 cemectp 110
6 21436




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJEJ/IN CEMECTPA
1/2|3|4|5| 6 10 [11|12(13| 14 |15 16 17
10 Op Op nri3 P Bonp.ud.3au, nud. 3au.

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocTUueckasi paboTa;
UII3 — unauBHyanbHOE MPaKTUUeCKOoe 3alaHUE;
Borp.Jud.3au — Bonpock K guddepeHIMpOBaHHOMY 3aueTy;
mud. 3au. — quddepeHIMPOBaHHBIN 3aueT.

TEKyLuHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYI€HTOB IIPOBOJWUTCA B IVUCKPETHLIE BpEMEHHBIE MHTEPBAJ/IbI B

cnenyronumx hopMax:
e HArHOCTUYECKasi paboTa;

* HVHAWBHUAYA/IbHOE ITpAKTHYeCKOe 3a/laHue;

¢ BOMPOCHI K ArdepeHIIMPOBaHHOMY 3aueTy.

IIpomMesxyTouHasi arTecTanusi IIPOBOAUTCS B popMax:

e uddepeHPOBAHHBIN 3a4eT.

21436



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. Tutos, E. 1O. Pemiues, B. I1. Benoryp. . ccnenoBanre Gpu3nko-MexaHUUeCKUX XapaKTepPUCTHK
nedopmupyembix MatepuanoB. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013, 55 3k3.

5.2. JlononHUTebHASA TUTeparypa o JUCLUIUIVHE:

1. T. A. BopoObéBa, E. E. CknagHora, E. FO. PemiiieB. . KOoHCTpYKIMOHHBIE cTamu U criyiabl. CII0.:
IMTonmurexuuka, 2023, 1 9K3.

2. E. FO. PeminieB, I'. A. BopoOnéBa, A. B. TuToB. . TexHosorust 06ecrieueHust SKCITyaTalldOHHBIX
XapaKTepUCTHK YIIPYTHX 37IeMeHTOB U3 TUTaHOBBIX critaBoB. CII6.BI'TY "BOEHMEX" um. 1. ®.
YcTtuHoBa, 2016, 2 3K3.

3. E. FO. PemmieB, M. C. Kanyruna, Y. . Cokonog. . UToru Hayku. M.: U3g-Bo PAH, 2022, 1 5k3.

5.3. Ilepuoguueckue U3gaHus:
1. edopmariiuis u paspyllieHre MaTepyUasoB.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®yHzameHTanbHast 6ubnmuoreka BI'TY «BOEHMEX» um. [1.®. YcTuHOBa.
CoBpeMmeHHble TIpotheccruoHabHbIe 0a3bl aHHbIX:

1. https://rusneb.ru — HatmoHansHas ssekrpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHga
(hyH/IaMeHTaTbHBIX UCC/IeIOBAaHUH.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHbOPMaIMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.
5.5. TIporpamMMHOe obGecrieueHue:;
He TpebyeTcsl.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. TIpubop akyctrueckoii smuccuu JIoktoH 2004;
2. UcnbiTarensHas MaitnHa Shimadzu AGX-100 ¢ HomuHaneHOU custoi 100 kH.

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIbBI B IIPYKUHHOM ITPOU3BO/ICTBE

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa MATEPUAJIBI B IIPY)KMHHOM ITPOM3BO/ICTBE sBnsieTcs AWCLMIIMHOMN
o0sA3aTeIbHON YacTH O10Ka 1 mporpaMmbl MOJATOTOBKHU 10 HampasiaeHuto 15.04.03 TIpukaadHas mMexaHuka.
HOucrurnuivHa peanusyercs Ha (akynbreTe E Opyskue u cucteMmbl Boopykenuss BI'TY "BOEHMEX" um. [1.®.
YcrunoBa Kadeapoii E4 BBICOKOSHEPTETUUYECKUE YCTPOMCTBA ABTOMATUUYECKUX CUCTEM.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
IICK-5/24.1 criocobHOCTh pa3pabaTbiBaTh COBPEMEHHBIE TEXHOJOTMM IIPOM3BOZCTBA JeTayed (WU3zesiuil)
MaIlIMHOCTPOEHNS;
OTIK-3 croco6HOCTh OpPraHW30BbIBAaTH PabOTy MO COBEPIIIEHCTBOBAHWIO, MOJIEPHHU3AIMKA M YHUGDUKAI[UU
BBINYCKaeMbIX H3/IeJINi U UX 3JIEMEHTOB.

CopiepykaHue JUCIUIUIHHBI OXBATHIBAET KPYT BOIMPOCOB, CBSI3AHHBIX C MPUMEHEHHEM TPAUIIMOHHBIX U HOBBIX
MareprasioB B TIPY)KAHHOM TPOM3BO/ICTBE, 0COOEHHOCTH (hOpMHUpPOBaHUST (U3NKO-MEXaHHMUECKHUX CBOKMCTB B
mporiecce TepMUUECKOM 06paboTKu U 06pabOTKH MaTeprasioB JaB/IeHHEM.

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

TeKyIuil KOHTPOJIb YCIIeBAaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e HMHAVBU/Yya/JbHOE NMPaKTUUeCKOe 33/laHue;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
MpeyCMOTPEHBI MpaKTUUeCKue 3aHsTus (34 u.), camocTosaTebHast paboTa cryaenTa (110 q).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
MATEPHAJIBI B ITPY ) KUHHOM ITPOM3BO/JCTBE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHHS AUCLIUIIMHBI COCTaBsgeT 144 4., U3 HUX 34 4. ayAUTOPHBIX 3aHATHH, 1 110 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.

TpyRoeMKOCTB,
Jac.
Paspen 1. Pa3HOBHHOCTH NPY)XHUH H YIPYTHX 3/1eMEHTOB, 0CO0eHHOCTH KOHCTPYKI[UN H
JKCITyaTaliOHHbIe CBOMCTBA.

HaumeHoBaHue PadoThI PekomeHnjyemas iuTeparypa

N3yueHue marepuanos
TPaKTHUUeCKUX 3aHITUN U I'. A. Bopo0ObéBa, E. E. CknagHosa, E. FO. Pemines. .
DEKOMEH/IOBaHHOM iuTepatyphbl. | KOHCTPYKIMOHHBIE CTaimu U criaBbl: CI16.: TTonuTexHUKa, 35
IToaroroBka K iuarHOCTUUECKOU 2023 (4,10)
pabore.
Wroro no pasgeny 1 35
Pa3pen 2. [ledpopmanusa 1 MexaHUYeCKUe CBOMICTBAa MeTa/llIoB. MeTopbl HCC/1eJ0BaHUH U UCTILITAaHUI
MarepuasioB.
I'. A. BopobbéRa, E. E. CknagHoga, E. FO. Pemines. .
N3yueHne MaTepuasoB KoHcTpyKijoHHbIe cTamu u criaBel: CI16.: TTomuTexHuKa,
TPaKTHUYeCKUX 3aHITUN U 2023 (12,17)
PEKOMEeH/I0BaHHOU JIUTEPaTyphl. A. B. Turos, E. IO. Pemiues, B. I1. Benoryp. . 35
IMoaroroBka K guarHoctryeckot | MccoremoBanue (hH3MKO-MeXaHUUECKUX XapaKTePUCTUK
pabore. nedopmupyembix Matepuasios: CI16.5TTY "BOEHMEX"
um. 1. ®. YcruHosa, 2013 (1-3)
Wroro no pasgeny 2 35

Pa3pen 3. IIporHo3upoBaHue pelaKCal{HOHHON CTOMKOCTH Tape/buaThIX MPY)KHH MeT0[0M
aKyCTHYeCKO# SMHCCHH.
E. FO. Pemiues, M. C. Kanyruna, . 1. Cokosnos. . UToru
Hayku: M.: U3n-Bo PAH, 2022 (1-3)
A. B. Turos, E. IO. Pemiues, B. I1. Benoryp. .

W3yuenune marepuasnos VccnenoBanne pU3NKO-MexXxaHHUeCKUX XapaKTepUCTHK
MpaKTUYeCKUX 3aHATUN U nedopmupyembix Marepuasnos: CI16. BT TY "BOEHMEX"
peKOMeH/I0BaHHOM JTUTepaTyphl. uM. []. ®. YctuHoBa, 2013 (4-5) 40
[MoaroToBKa K AIMarHOCTUYE CKOU E. FO. Peminieg, I'. A. BopoObéBa, A. B. TuUTOB. .

pabore. TexHo/0rUs1 00eCreueHus: IKCILTyaTalHOHHbIX

XapaKTepUCTHK YIPYTUX 3JIEMEHTOB U3 TUTAHOBBIX
crwiagoB: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2016 (1-5)

Wroro no pasgeny 3 40
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
MATEPHAJIBI B ITPY ) KUHHOM ITPOM3BO/JCTBE

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BONPOCHI K ArdepeHIIIPOBaHHOMY 3aueTy;
e UHAWBUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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

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

Bonpocs! k guddepeHrpoBaHHOMY 3aueTy
1.0co0eHHOCTH KOHCTPYKLIUH
2.0JKCrulyaTalOHHbIe CBOMCTBA
3. IIpy>kuHHBIe MaTepHabl CO ClielialbHBIMU CBOMCTBaMH M3 TPYAHOZAe(OPMUPYEeMBIX, BEICOKOJIETUPYEMBIX,
TepMOMeXaHU4eCKH yIPOYHsSIeMbIX CIJIaBOB.
4.CTpyKTypa TeXHOJIOTUUeCcKoro rpotiecca
5.0c06eHHOCTH TeXHOIOTHYECKHX OTIePaL[vid M3TOTOBIEHUS TIPYKUH
6. CBolicTBa MeTal/IoB U CI1JIaBOB
7.¥Ympyras u TuiacTuueckasi fgedopMariyis
8.Hakuien u pekpucranusanus
9. Metaiorpaduueckre MeTOZABI UCCIeJOBAaHUS
10. OripesieneHrie MexaHUUe CKUX CBOMCTB
11.3aKOHOMEPHOCTH MeX/ly IapaMeTpaMHy aKyCTHUeCKOW SMUCCHU U PeslakKCalliOHHOM CTOMKOCTBIO
12.MeToj1Ka IPOrHO3UPOBaHMsI pe/lakCaljMOHHOM CTOMKOCTH TapesbuarhlX MpyKUH
13.CBolicTBa TUTaHA U €ro CIIJIaBOB
14.®a30Bble npeBpallleHrs B TUTAHOBbIX CILIaBaxX
15.Tepmuueckasi 06paboTKa TUTaHOBBIX CILJIABOB
16. Bmusare ATAO Ha CBOMCTBa TUT@HOBBIX CI1/IaBOB U Pe/IaKCaLMOHHYI0 CTOMKOCTD TIPY>KUH

NupuBuayansHoe IpakTUYeCcKoe 3a/aHue

[t IosTyyeHust 3a4eta OTYeThI ZI0/DKHBI OBITh 0opmiieHbI B cooTBeTcTBHM ¢ I'OCT 7.32, cozep>kathb
HCXOJHOE 33/laHue, YepTeXxXy NPy>XKuH. OTueT 10 UHAVMBU/ya/IbHOMY 3a[JaHUI0 COCTOMT U3 2-X pasziesioB:
1.Beibop mMaTepuarna AJisi U3rOTOBJIEHHs IPY>KUHEL. 2. Oripeiesienre Gpr3MKO-MeXaHUYeCKUX XapaKTePHUCTHK
Matepuasa npy>xvH. I1epBblii pa3jesn Jo/mKeH ObITh BBINOHEH B COOTBETCTBUY C IPAKTHUeCKUMU
peKOMeH/alisIMH, BTOPOW B COOTBETCTBUM C PeKOMEH/I0BAHHOW JTUTePaTypOH.

JuddepennypoBanHblii 3aueT

OO6yuatorieMycs Ipe/j1araeTcsi OTBETUTD Ha 2 BOIIPOCA U3 CITHCKa.
Kputepuu ouieHBaHUSA:
- IIpaBWIbHBIE TTOJIHBIE U YeTKHe OTBeThl Ha BCe BOMPOCHI MPerofiaBaTesis — «3a4TeHO-OTVINYHOY;
- IpPaBWIbHBIE, HO HEZIOCTAaTOUHO MOJHbIE U YeTKHe OTBETHI Ha ITOCTaB/IeHHbIe IpernojaBaresieM BOMPOChl —
«3aYTEHO-XOPOLLIO»;
- IpaBU/IbHBIE OTBEThI Ha OOJBIIYIO YaCThb [10CTaB/IEHHBIX BOIIPOCOB — «3aUTEHO-Y/J0BI€TBOPUTE/ILHOY;
- HellpaBU/IbHBIE U HeII0/IHbIe OTBEThI Ha BCe NI0CTaB/IeHHbIe IIPerojaBaresieM BOIIPOChl — «He 3a4TeHO».
Cpaua arddepeHIPOBaHHOTO 3aueTa BO3MOKHA ITyTeM OL|eHKH TeKyIlel ycrieBaeMoCTH 00y4arolerocsi B
COOTBETCTBHUHM C PEr/IaMeHTOM 0a/lTbHO-PEUTHHIOBOM CUCTEMBI U TEXHOIOTHUECKOU KapTOH JUCIIUTITHHBI,
pasmerrienHoit B CJO Moodle. PeriameHT 6a/yibHO-PEHTHHIOBOM CHCTEMBI YCTaHABIMBAIOT MTPHUKA30M
peKTopa.
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Pa3pgen 1. Pa3HOBUAHOCTH
T e
5 10 - 47 | 12 12 35 | 30 | 40 |guddepeHIMPOBAHHOMY
KOHCTPYKIMI 1
3aueTy
IKCITyaTalliOHHbIe
CBoOMCTBa.
Pazpen 2. ledopmanus u
MexaHHYecKue CBoiicTBa Bomnpoce! k
5 10 |mertasu10B. MeTOAbI 45 10 10 35 30 | 30 |guddepeHIIIPOBAHHOMY
HCC/1eJOBAaHNN U MCIIBITAaHUH 3a4eTy
MaTepuasioB.
Pazpgen 3. IIporuo3upoBaHue Borpocs! K
pe/TIaKCaljMOHHON CTOHKOCTH nuddepeHIIPOBaHHOMY
5 10 |TapenbuaThIX NPY)XUH 52 12 12 40 | 40 | 30 3ayery,
METO/I0M aKyCTHUYeCKOM WupuBuyansHOe
3MHCCHH. NpaKTUYeCcKoe 3a/jaHue
Bcero 3a 10 cemecTp 144 | 34 34 110 | 100 | 100
Bcero mo gucruninHe 144 | 34 34 110 | 100 | 100
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Kputepuu oneHuBaHus

IICK-5/24.1
Nel
Ne 2

Ne 3
No 4

Ne 5
Ne 6

Ne 7

Ne 8

Bonpocbl omKkpbimozo muna:

Ynpyrue 3neMeHThl IPUMEHSIOT B KOHCTPYKLUSX [ ...
YcranoctHasi TpeliyHa 00bIYHO HAUMHAETCH. ..

IMoce 3akaiKy ¥ HU3KOTO OTIyCKa CTamu 06pasyeTcst CTPYKTypa

Ha cxeme CKaHUPYHOLIero 3j;ieKTpPOHHOI'0 MHMKPOCKOIIa qu)pa 10 co OTBETCTBYET:

[MoaroToBKa M MpOBe/ieHe MUKpOaHaar3a umda COCTOUT U3 TaroB:

V300pa>keHHasi Ha pUCYHKe TIPY)KUHa - ...

N300pakeHHasi Ha PUCYHKe MPY)KHHa - ...

Ha pucyHke n300paxeH ...
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Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

s /.
Kak Ha3bIBaeTcst 00paboTka MeTasyioB JjaBieHreM, 3aK/IF0UaloIasics B IPOTATUBAHUN
MIpyTKa yepe3 OTBEPCTHE, BBIXOJHbBIE pa3Mepbl KOTOPOrO MeHblle, YeM UCXOHOe
ceyeHUe IIPyTKa?
AKycTHUeckas SMUCCHSA-3TO

Bonpocbl 3akpbimo2o muna:
I'MaBHBIMU KpUTEPUSIMA paboTOCIIOCOOHOCTH YIIPYTHUX 3/IEMEHTOB SIB/ISIFOTCSL. ..

a) TBEP/IOCTb U BUOPOCTOWKOCTh
b) MPOYHOCTD U TEI/I0CTOWKOCTh
C) MPOYHOCTB, KECTKOCTb U PeJlaKCalliOHHAsi CTOMKOCTh

d) U3HOCOCTOMKOCTh

KakvMy mapamMeTpamMu XapaKTepU3yeTCsl peXKuUM JI000ro mpoiiecca TepmoobpaboTKu?
a) TeMIiepaTypoit HarpeBa U CKOPOCThIO OXJIaXKZeHMs;

b) Temmniepatypoii HarpeBa, BpeMeHEM BbIJIEP>KKUA U CKOPOCTBIO OXJIaXKIE€HHUS;

C) TeMIiepaTypoii HarpeBa, BpeMeHeM BhIJIEPXKKHA U CKOPOCTBIO Harpesa;

d) TemriepaTypoii HarpeBa, BpeMeHeM BblJIep)KKU, CKOPOCTbIO HarpeBa U OX/JIaXKJeHUsl.

Kaxkux nipy>xviH HE GbiBaeT 1o XapakTepy BOCTIPUHAMAeMOW Harpy3Ku?
a) IMHaMUYeCKUX

b) nuKIMUeCKUx

C) TUIaCTUHYATBIX

d) yC/I0BHO-CTaTHUeCKUX

Cojiep>kaHue Mapratiia B jierupoBaHHoU ctanu 60C2A paBHo:
a) 0,6-0,9%
b) 1,2-1,8%
c) 1,3-3,0%

d) He cogepsxut

CpeiHEMY OTIYCKY MOJJBEPTalOTCs

a) JeTany, paboTarolye Ha UCTHPAHUE
b) KoeHuaThbIle BaIbl

C) TIPY>KUHBI U PeCcCcopbl

d) yayuriaemble cTaau
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OIIK-3

Ne 10

Ne 1

Ne 2
Ne 3

Ne 4

Ne 5

He mozBepraroT yrnpouHsitolieli TepMUYeCcKoii 00paboTKe TUTAHOBBIM CII/IaB
a) BT5.
b) BT6
c)BT8

d) BT 14

3akasikol C TIOCIeAYIOIUM CTapeHUEeM YIPOUHSIFOT CTIIaB
a) J196

b) JI59.

¢) BpKMri3-1

d) BpB2

Kaxkoii MeTo/; He UCTO/B3YOT TIPU MCC/Ie/JOBAaHUM MeTaorpaduyeckoro mumda
a) Pentrenockonust

b) CriekTpocKonust

C) DNeKTPOHHAs MUKPOCKOTIUS

d) MeTasiockornus

B miporjecce rudkw. ..

a) BCe Hapy)KHbIe CJIOW MaTepyasa pacTsATUBaloTCs, YBeINUUBasCh B pa3Mepe, a
BHYTpPEHHUE — C’KUMAIOTCS

b) Bce Hapy>kHbIe C/I0M MaTeprarna CKUMaroTCs, yBeJIMUMBasCh B pasMepe, a BHyTpeHHUe
— pacTAruBaoTCs

C) BC€ HAPY>KHbI€ C/IOU MdT€pHaJ/ld PACTATUBAKOTCS, YBE/IMUMBAACH B pa3Mepe, a
BHYTPEHHHE — OCTAKOTCHd HEM3MEHHBIMU

TepMuueckasi 06paboTKa MPYKUH TIPOUCXO/UT:
a) B ra/lbBaHMUeCKHUX BaHHAX
b) B 3aKa/IOUHBIX ¥ OTITyCKHBIX IeYax

C) B Crielja/IbHBIX CTaHAX

BOTlpOCbl OMKpblMO2o munda:

Yro nipencrapssieT coboii TepMudeckast 00paboTKa u3zienuii U3 YePHBIX U [IBETHBIX
MeTaJI/IOB U CIIJIaBOB?

PEJ'IaKCaL[I/IOHHaH CTOMKOCTD Tape/jbuaThIX MPY>XHUH PACCUUTBIBAETCA I10 CI)OPMYIIE

Kakue 3aBepuiarolfre orepanry TeXHO/IOTHYeCKOro rporecca U3rotoB/i1eHuda
TapeIbudThIX IMPY>XHWH IIPUMEHAIOTCA MPU UX U3TOTOBJIEHUN

Oneparus popmoobpa3zoBanusi(rubka,HaBUBKa) MPY>KUH U3 crijiaBa BT23 npoBoauTCs
110CJIe 3aKajkKu?

Kakue oneparjuu TepMudeckoii 06paboTku GopMHUPYIOT MeXaHUUeCKUl CBOMCTRA
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Ne 6
Ne 7
Ne 8

Neo 4

Mpy>XWH U3 crinasa BT23

Kakuie TTaHOBBIE CIT/IABBI UCIIONB3YIOT [1J151 U3TOTOBJIEHUS TIPY>KUH?

YKaxkuTe orpeziesieHHe TIOHATHIO «aKyCTHUecKast SMUCCHS».

Tepmuueckasi 00paboTKa CTa/bHOM MPOBOJIOKH — Harpes (0 870 — 950 C)u
oxnaxaenue (mo 450-550 C) 0ObIYHO B COJIEBOM MJTM CBUHI[OBOM pacIl/laBe, BbIIEP)KKA U
JlanbHelIIee oxX/IaXKeHre Ha BO3/yXe WK B BOJe.

TepMuueckasi 06paboTKa MaTeprasioB, 3aK/IIOUArOIascs B HarpeBe 0 orpe/ieIeHHOM
TeMITePaTyPhbl, BBIIEPKKe U MeJIJIEHHOM OXJIaXKIeHUH-3TO

Y MeTa/lJioB U CTIJIaBOB €CTh HeCKOBKO TUIIOB CBOMCTB: ¢IH3H‘JECKHE, XuMunuyeckue,
TEXHOJIOTUYEeCKUE U MeXaHUYeCKUe. YKaKUTe UTO XdpaKTepHU3yroT MexaHn4eCKHne
CBOMCTBA METAJIJIOB U CILIABOB.

Bonpocbl 3akpbimozo muna:
[TepexozmoM BelrleCTBa U3 OAHOM ¢ha3bl B IPYT'YI0 Ha3bIBAIOT:

a) ¢a3oBBIM paBHOBECHEM
b) hazoBBIM TIpEBpaIljeHIEM
¢) ¢a30BBIM HM3MeHeHeM

d) ¢a3oBBEIM HepaBeHCTBOM

Hayka, n3yuatoiriasi CBsi3b Me>KJy COCTaBOM, CTPOEHHEM U CBOWCTBAMM MeTaljInueCKAX
MaTepuasoB:

a) MeTasiorpadus
b) meTannodusrka
C) MeTa/I/IOXUMHUSI

d) MeTasnioBefieHUe

XapakTepuCTHKa 3/1eMeHTa KOHCTPYKLIMH, OTNpe/iesIsioiasi ero CriocobHOCTD
COTIPOTHUBJATECA AedopMaLiuu — 310 ...

a) >)KeCTKOCTh
b) TBepAoCTH
C) TIJIaCTUYHOCTD

d)yrpyroctb

Ha ckoJbKO K/1accoB 10 XapaKTepy Harpy’KeHUsl IeaTCs Tape/byaThle PY)KUHBI [0
rocrT3057?

a) 1¥ u 21 Knacc
b) 1i1,2i4,3¥1 knacc

€) 5 K/accoB

Kakue 0CHOBHbIe 30HbI BbI/Je/ISIFOT B CTPOEHUY KaHasa BOTOKU?
a) BXofHasi, oGKuMarolasi, mepexoAHasi, Kaaopyrolasi, BLIXO[Hast
b) BxogHasi, mepexoziHasi, 00>)KUMaroIasi, BHIXOJHast

) BXOZiHas1, 0OyKMMaroliasi, KaIMOpyrolas, BbIXOHasI
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Ne 10

['MaBHBIMU KPUTEPUSIMA paboTOCIIOCOOHOCTH YIIPYTHUX 3JIEMEHTOB SIB/ISIFOTCSL. ..
a) TBEP/IOCTb U BUOPOCTONWKOCTh

b) MPOYHOCTD U TEII0CTOWKOCTh

C) IPOYHOCTB, KECTKOCTb U PeJlaKCal[OHHAsi CTOMKOCTh

d) “3HOCOCTOMKOCTh

Kakumu mapameTpamu XapaKTepU3yeTCsl PeXXHUM JIFo00ro mpoijecca TepMoodpaboTKu?
a) TeMIiepaTypoit HarpeBa U CKOPOCThIO OXJIaXKZeHMs;

b) TemmniepaTypoii HarpeBa, BpeMeHEM BbIJIEPXKKUA U CKOPOCTBIO OXJIAXKIE€HMUS;

C) TeMIiepaTypoii HarpeBa, BpeMeHeM BhIJIEPXKKHA U CKOPOCTBIO Harpesa;

d) TemriepaTypoii HarpeBa, BpeMeHeM BblJIeP)KKU, CKOPOCThIO HarpeBa U OX/JaXKJeHUsI.

Cojiep>kaHMe Mapratiia B jierupoBaHHoU ctanu 60C2A paBHo:
a) 0,6-0,9%
b) 1,2-1,8%
c) 1,3-3,0%

d) He cogepsxut

Cpe/iHEMY OTIYCKY MOJJBEPTaloTCs

a) JeTany, paboTarolie Ha UCTHPAHUE
b) KoeHuaThbIe BaIbI

C) TIPY>KUHBI U PeCCOpbl

d) yayuliiaemble CTanu

TepMuueckast 06paboTKa MPYKUH TPOUCXO/UT:
a) B ra/lbBaHUYECKHUX BaHHAX
b) B 3aKa/IOUHBIX W OTITyCKHBIX ITeUax

C) B Crielja/JIbHBIX CTaHAX
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