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1. Hean, 3a1aun U IJIAHUPYeMble Pe3yJibTAThl 00yYeHHUS M0 JUCHUILIHHE

Lenp aucuuIuimHe! - GopMUpOBaHUE 3HAHUN O COBPEMEHHBIX METOax MPOU3BOJCTBA U
00pabOTKM KOHCTPYKIIMOHHBIX MaTEPUAIIOB.

3ajayl AMCLUMIUIMHBI - MOATOTOBKA CTYJEHTOB K JEATEIBHOCTH B COOTBETCTBUU C
KBAJTM(PHKAIMOHHON XapaKTEepUCTHKON 10 HAINPABICHHIO, B TOM 4Hcie (opMUpOBaHHE yMEHUI
[0 BBISIBIICHUIO HEOOXOIUMBIX YCOBEPIICHCTBOBAaHHMHA W pa3paboTke 3(h(PEeKTUBHBIX METOH0B
IPOM3BOJICTBA U 00PAOOTKM KOHCTPYKIIMOHHBIX MAaTEPUAIIOB.

[Inanupyemble  pe3ynbTaTbl OOy4eHHsI — OCBOGHHE CIIOCOOOB  IPOU3BOJICTBA
KOHCTPYKLIMOHHBIX ~MaTepUAJIOB, TEXHOJOTMYECKHMX MPHEMOB 00pabOTKM ¥  METOAOB
WCCIIEJOBAHMSI UX CBOMCTB.

OO0yuenne 10  aucuuIUiMHE  «TeXHONMOrusi  KOHCTPYKIMOHHBIX  MaTepUajoB»
HaIpaBleHUIO Ha (hopMUpoBaHKe y oOyuaromuxcs ciaeayronmx kommnereHu ¢ ®I'OC 23.05.01
«HazemHBIE  TPAaHCIOPTHO-TEXHOJOTHYCCKUE  CPEACTBA»,  YTBEPXKIEHHBIM  IMPUKA30M
Muno6pnayku Poccun ot 11.08.2020 r Ne935:

Koa n HauMeHOBaHMe KOMIIeTeH Mt NHauKaTopbl 10CTHKEHUS
KOMIEeTeHIUH

OIIK-3 Criocoben camocTosTenbHO pemarh | CaMOCTOSTENFHO — peliaeT  MpPaKTHYeCKHe
NPAaKTUYECKHE 3a/a4d C MCIOJIb30BaHUEM | 33/1a4M C MCIIOJIb30BAaHMEM HOPMAaTUBHOH U
HOpPMAaTHUBHOW NpaBOBOM 0a3bl B cpepe cBoeii | mpaBoBoil  0a3sl B cdepe  cBoei
npo¢eCCHOHATIBHON JEATEIBHOCTU € YYETOM | MPO(eCcCHOHANBHOM AEATEIbHOCTH € YUEeTOM
IIOCJIICAHUX I[OCTI/I)KGHI/Iﬁ HAayYKM U TCXHUKU IIOCJIIEAHUX IIOCTI/I)KGHI/Iﬁ HAayKH U TCXHUKU

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JucnunnmHa oTHOCUTCA K 00s13aTenbHOM yacTu 610ka b1 «/luctumninael (Mogymm)y.

JucnuriuHa B3auMOCBsI3aHa JIOTHYECKU U COJIEPYKATEIIbHO - METOJIMYECKH CO CIIETYIOIUMU
nucuurnHaMu U nipaktukamu OOIT:

B o6s3aTenbHol yacTu 6a3oBoro ukia (b1):

- CONPOTHUBIICHUE MaTEPUAJIOB;

- ZIeTaJli MaIlliH ¥ OCHOBBI KOHCTPYUPOBAHMS,

- MaTepHUAIIOBENICHNE;

- MEXaHNKa KOMIIO3UIIMOHHBIX MaTepUaios;

B wactu, popmupyemoii yaactHrKamu 00pa3oBaTesibHbIX oTHOIIeHHH (b 1.2)
- OCHOBBI CTPOE€HHS TBEPAOIO TENA,

- OCHOBBI (PM3UKU IPOYHOCTH U MEXAaHUKA pa3pyIICHUs;

- TCOpHUs YIIPYTOCTH, INTACTUYHOCTH, ITOI3YICCTH,



3. CTpyKkTypa U colepxaHue IUCHUILINHBI

OO6mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4eTHbhIC eAMHUILKI (72 yaca)

3.1 Buabl yueOHOI padoThl U TPYA0EMKOCTH

Ounas popma oOpyueHus
" B yue6Hoii paboTs E;LZI?GCTBO CeMeCTi)H

AyIUTOpPHBIC 3aHATHS 36 36
B ToM guce:

1. Jlexkun 18 18

2. JIaGopartopHbie paboOThI 18 18
CamocrosrenbHas pabora 36 36
B toMm uuce:

1. [ToaroroBka k 1a6OpaTOpHBIM 9 9

paboram

2. CaMocTosTenbHOE U3yUeHUE 27 27
[IpomexxyTouHas arrecTauus
3auet/aud.3a4eT/s3K3aMeH 3auer 3a4eT

Uroro 72 72

3.2 TemaTu4yeckuii NJIaH U3y4YeHUS M CHMIIJIMHBI
Tematuueckuii miiaH pa3MeIéH B MpuiiokeHHH 1 k paboueil mporpamme.
3.3 CoaepxkaHue TUCHHUIIHHBI

Tema 1. MaTepuaJibl, HX CBOMCTBA H 00/1aCTH IPUMEHECHHUS.

BHyTpeHHee cTpoeHHe M CBOMCTBA METAIIOB. ATOMHO-KPUCTAJUIMYECKOE CTPOEHUE
metayioB. llonatue o crpoeHue cmnaBoB. Jlepopmanuss W MeXaHUYECKHME CBOMCTBA
MatepuanoB. Harpyska HanpstkeHus u negopmanuu. BiausHue nimactudeckoit nedopmariu Ha
CBOIcTBa MarepuasloB. MexaHudeckue cBoiicTBa. lloHATHE O KOHCTPYKTMBHOW HPOYHOCTH
MaTepUasoB.

Tema 2. OcHOBBI MeTALJIYPrU4eCKOro npou3poacTea. CTpykTypa MeETaJUTyprudecKoro
MPOM3BOJCTBA M €ro MpoayKuus. Marepuaibl s NPOU3BOACTBA METANIOB M CILIABOB.

HpOI/ISBO,Z[CTBO 9YyI'YHOB (MaTepI/IaJ'ILI, MNPpUMCHACMBIC B TOMCHHOM ITPOU3BOACTBE, IMOATOTOBKA K



IUIaBKE, BBIIUIABKA uyryHa). I[[pon3BoAcTBO cTanu (CyIIHOCTH Ipolecca, IPOU3BOJICTBO CTAJIN B
MapTEHOBCKUX II€4ax, B KHUCIOPOAHBIX KOHBEPTEPAX, B JJIEKTPOIEYax, pas3jiMBKa CTallH,
KpUCTAINIM3aLMsl U CTPOCHUE CTalbHBIX CIUTKOB, CIIOCOOBI MOBBILIEHUs cTaiu). IIpousBoacTso
1BeTHbIX MeTa/u1oB (IIpou3BoacTBO MeaH, alFOMUHMSI, MarHus, TUTaHA)

Tema 3. CTaym 1 YyryHBI.

Knaccudukamus, coiictBa u mapkupoBka. Uyrynsl (Cepblif, KOBKHH, BBICOKOIPOYHBIM,
crielManbHble). YTIepoauCThle KOHCTPYKLMOHHbIE cTanu. JlerupoBaHHble cramu. PeccopHo-
npyxuHHble cTanu. [lapukononMIHUKOBBIE CTald. ABTOMAaTHbIE CTalU. MIHCTpyMEHTalIbHbIE
ctaii 1 criaBel. CTaidw W CIUIaBbl ¢ OCOOBIMH CBOWCTBA (M3HOCOCTOWKHE, KOPPO3UOHHO-
CTOWKHE, XKApOIPOUHBIE)

Tema 4. IlBeTHbIe MeTAJLJIbI U CILIABbI HA UX OCHOBE.

TuraH, anroMUHUHN, Melb, MarHui U ux cruiaBbl. Knaccudukanus, MapkupoBka, 00jgacTu
IIPUMEHEHUE.

Tema 5. OCHOBBI JIMTEHOI0 POU3BOACTBA

dusnyueckue OCHOBBI U KiIaccupUKaus MeToJ0B (hOpMOOOpa30BaHUs 3aTrOTOBOK JINTHEM.
Jluteiinble cBoiicTBa craBoB. JluTeiHble cruiaBbl. JIMTbe B pa3oBble IE€CUAHO-TJIMHUCTHIE
¢dopMmbl. CienianbHble METOIbI JINThs (JINThE B 000JI0UKOBBIE (POPMBI, JINTHE IO BHIILIABIIEMbIM
MOJIENISIM, JINTBE B MeTauIM4eckue (OpPMBI, JUTHE TIOJ JaBJICHHUEM, IEHTPOOEKHOE IJIUTHE).
Bb10op MeTo1a M3roTOBICHUS OTIUBKHU.

Tema 6. O0padoTka MeTa/VIOB AaBJICHHEM

®u3nyeckue OCHOBbI METOAOB OOpaOOTKM METAJUIOB JaBJICHHEM. XapaKTepUCTHUKa
MeT0/I0B 00paboTku MeTayyioB naBieHueM. IIpokatka. IlpeccoBanme u Bosodenue. KoBka.
O0nEmHas mTamMnoBKa (ropsiuasi ¥ XojioaHast o0bEMHas). JIncToBast mraMIoBKa.

Tema 7 CBapo4HOe NPOU3BOACTBO

@dusnyuecKkue OCHOBBI M KJIACCH(UKAIMS METOJIOB CBApKH. THUIMBI CBApHBIX COEAMHEHHUH U
MOJrOTOBKAa KpPOMOK. Marepuansl Juisi AyroBodl cBapku. OCHOBBI AYrOBOM CBapKu MeTajia
(Pyunast nmyroBasi cBapka, IyroBasi cBapka Imoj (uIFocOM, JyroBas CBapKa B Cpele 3aIlMTHBIX
razoB) TexHonorus u oOopyaoBaHHEe O€3QYroBbIX CIIOCOOOB  CBapKH IUIaBICHHEM
(9MeKTpolUIakoBasi CBapKa, Ira3oBas CBapka, TEpMUYEcCKas pe3ka MeTayuloB). TeXHOJorus u
00opy/sioBaHHWE KOHTaKTHOM CBapKH (CYLIHOCTb IpOII€cCa, CTHIKOBAas, TOUEYHAs M IIOBHAs
KOHTaKTHasi cBapka). CriennanbHbie crocoObl cBapku (CBapka METaIOB TPEHHUEM, JIEKTPOHHO-
Jy4eBas CBapKa, XOJIOJHAs CBapka, TU(PQPy3MOHHAS CBAapKa, yJIbTPa3ByKOBas CBapKa, JiazepHas
CBapKa, MJIa3MEHHAas CBapKa, CBapKa B3PHIBOM)

Tema 8 O0padoTka MeTa/1JI0B pe3aHueM



dusnyuecKkue OCHOBBHI O0pabOTKM pe3aHHeM. OJIEMEHTHl Ipoliecca pe3aHusi M PEexKyILero
uHCTpyMeHTa. OOpa3zoBaHHME CTPY)KKH M CONyTCTBytomue siBieHus. Cunbl u pabora mpu
pe3anuu. O0mKe cBeeHHs 0 MeTaui000padaThIBAIOIIMX CTAHKOB. BeromoraTenbHble CUCTEMBI
ctankoB. Cuctemsl ynpasienus. O6paboTka 3ar0TOBOK Ha TOKapHBIX, (PEe3EPHBIX, CBEPIUIHHO-
PacTOYHOM TPYIIIBI, 3y0000padaThIBAIOMINX, NUTH(OBATHHBIX M IOBOIOYHBIX CTAHKAX.

Tema 9. 9.1 AnautuBHble TexHosiormu. OOmas xapakrepuctuka. Kiaccuduxarnms
aJJIMTUBHBIX TEXHONOTrHi. JIOCTOMHCTBA U HENOCTAaTKU aJJUTUBHBIX TexHosoruil. CpaBHeHUE
aJJIMTUBHBIX M TPAJAULMOHHBIX TeXHOJOrHi. OOJacCTH MPUMEHEHHs aJJAUTUBHBIX TEXHOJIOTUH.
KauecTBo mpounsBojcTBa AeTajeil Mo ajJUTUBHBIM TEXHOJOTUSAM. METoabl MPOEKTUPOBAaHUS
Jetane s aaauMTUBHOro mnpou3BojctBa. 9.2 IlopomkoBasi meramayprusi. OOmue
nonokeHus. [Ipons3BoIcTBO MeTauIMuecKuX MopomkoB. CBOMCTBa METANIMYECKUX TTOPOILIKOB U
MeTonbl UuX KOHTposs. @DopmupoBanue mnopomkoB. Crekanue mnopomKkoB. CrnocoObl
NPOM3BOJICTBA OECIIOPUCTBHIX  IMOPOIIKOBBIX  W3nenuid. KoMmmbpioTepHOE  MOJETUpOBaHHE.
Nsrorosnenue uznenuii 6e3 popm.

3.4 TemaTuKa CEMUHAPCKUX/TIPAKTHYECKUX U JA0OPATOPHBIX 3aHATHI
3.4.1 JIabopaTopHbIe 3aHATHS
JlabopaTtopHnast pabora Nel «MexaHW4YeCKHE CBOMCTBA
JlaboparopHas pabota Ne2 «TBepaocTh MaTepuanoBy
JlaGopatopHas pabota Ne3 «Knaccuduxanus u MapkupoBKa CTajei U UyTyHOB
JlabopaTtopHnas pabota Ned «Knaccudukaius 1 MapKUPOBKa IIBETHHIX CILJIABOBY
JlabopaTtopHnast pabota Ne5 «IlonmyueHne OTIMBOK B IECYAHO-TIIMHUCTHIE (DOPMBI»
JlaGopaTtopHast pabota Ne6 «Xom0/1HasE TUCTOBAS IITAMIIOBKA)
JlaGopatopHas pabota Ne7 «PyuHast 1yroBasi cBapka»
JlaGopatopHas pabota Ne8 «O0GpaboTKa 3aroTOBOK THIIAa BAJIIOB

JlabopaTtopHnast pabota Ne9 «Bri0op mMaTrepuasoB aJis U3ACIUN M0 UX HA3HAYCHHUIO U YCIOBUSIM
DKCILTyaTaI[ui

3.5 TemaTuka KypcoOBBbIX IIPOECKTOB (KYPCOBBIX padoT)
KypcoBbie paboThl 110 TaHHOM TUCHUIUIMHE HE MPEAYCMOTPEHBI.
4. YueOHO-MeTOANYeCKOe U HH(OpMauOHHOE o0ecnieyeHue
4.1 OcHoBHasi IMTEPATypA

1.TexHonOrusl ~ KOHCTPYKLIIMOHHBIX  MaTepHasioB:  YUeOHMK s  CTYAEHTOB



MAaIIMHOCTPOUTEIBHBIX clienuanbHocTeil By3oB / A.M. [lanbckmii, T.M.bapcykosa, JI.H.
byxapkun u nap.; Ilog pen. A.M. Mameckoro. — 5 —e U3, HcCOpaBleHHOE. — M.:
Mamunoctpoenue, 2004. — 512 c., ui.

2. lyounkus, JI.M. TexHOIOTHS KOHCTPYKIIMOHHBIX MaTEPHAIOB : yueo. mocooue / J[.M.
Hy6unkun, I."M. Jly6os, JI.B. PenkukoBa.; Ky3b6ac.roc. rexs. yu-t. — Kemeposo, 2010. — 206
c.

3. TexHONOrUsI KOHCTPYKIIMOHHBIX MaTepHasioB: YueOHUK ais By30B / [lox pen. FO.M.
bapona. — CII6.: ITutep, 2012. — 512 c.: u.

4. MarepuajioBeiecHUE W TEXHOJOIMS  KOHCTPYKLUMOHHBIX  MaTEpHalOB  JJIf
JKEJIE3HOJJOPOKHON TeXHUKH: YUeOHHK /sl By30B k.-1. Tpancn./ H.H. Boponun, JI.I'. EBcees,
B.B. 3acemkus u np.; [lox pen. H.H, Bopouuna. — M. Mapupyt, 2004. — 456 c.

4.2 lonoJHUTeIbHASA JIUTEPATYypa

1. CaBuu, B. B. IlopomkoBasi MeTajulyprus: COBPEMEHHOE COCTOSIHHE WU IMEPCHEKTHUBBI
pa3Butus : MmoHorpadus / B. B. Casuu, C. A. OrnesuneBa. — Ilepms : [THUITY, 2021. — 695 c.

— ISBN 978-5-398-02664-1. — TekcT : 31meKTpoHHBIN / JIaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/239906 — Pexum mgocTyma: ajisi aBTOpPH3.
MOJIb30BaTENEH.

2. Tomouko H.K., Hykemer C.O., Pomantok H.H., Mennanuea C.M. AnauTuBHbIE
TEXHOJIOTUM B MPOU3BOJICTBE M peMOHTE MamuH: yuyebHoe mocoodue.- Hyp-Cynran: KATY um.
C.Ceiidymmmna, 2022. — 184 c.

4.3 DJiIeKTpOHHBIe 00pa30BaTeJbHbIC PeCyPChI

IIpoBenenne 3aHATUM W arTecTallMii BO3MOXHO B JMCTAaHIMOHHOM (opmate ¢
IPUMEHEHHEM CHUCTEMBbl JTUCTaHUMOHHOro o0ydeHus yHuBepcutera (CJO-LMS) Ha ocHoBe
pa3paboTaHHBIX JJEKTPOHHBIX OOpa3zoBaTenbHbIX pecypcoB (DOP) mo BceM pasznenam

MPOTPAMMBI:
Hazsanue D0OP CchuiKa Ha Kypc
Texnomorusa https://online.mospolytech.ru/course/view.php?id=11626
KOHCTPYKIIMOHHBIX
MaTepUAJIOB

4.4 JIMueH3UOHHOE M CBOOOHO PacnpocTpaHsieMoe MPOorpaMMHoe odecrnevyeHue

oe)

Ne HaumenoBanue | Pazpadoruux I1O | JocTtynHocTh Ccbuika Ha Equnblii peectp
(nmpaBoobaanarten | (IMIEH3NOHHOE, | POCCHHCKHUX NMPOrpamMM AJist
b) cB00OIHO 9BM u B/l (npn Haanuun)
pacnpocTpaHsieM



https://online.mospolytech.ru/course/view.php?id=11626

MoiiO¢uc OO0 "HOBBIE JInnensuonHoe
OBJIAYHBIE
TEXHOJIOI'UN"

https://reestr.digital.gov.ru/ree
str/301558/?sphrase id=9433
75

4.5 CoBpeMeHHble TmpodeccHoOHAIbHbIE 0a3bl JaHHBIX W HMH(OPMANMOHHbIE
CIIPaBOYHbIE CHCTEMbI

Ne HaumeHoBaHue Cchbliika Ha pecypc JocTynHocTh
HNuadopMannoHHO-CIIPABOYHbIE CHCTEMbI
1. |Mugopmaunonnsie pecypert Ceth | pon i www.consultant.ru | Tocrymso
Koncynsrantlntoc
JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBbI
Jlanp https://e.lanbook.com/ JlocTymHa B ceTH
1. HNHuTtepuer 6e3
OrpaHUYECHUN
IPR Books https://www.iprbookshop | loctynha B cetn
2. .ru/ WutepHer 6e3
OrpaHUYEHUI
IIpogdeccnonanbubie 6a3b1 JAHHBIX
baza nanHbIx HaydHOU http://www.elibrary.ru HocrymHo
1. | 27EKTPOHHOH OMOIMOTEKH
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com | doctymHo
noJiMTeMaTudeckasi peepaTuBHO-
2. | 6ubmmorpadudeckas
WHAayKOMEeTpUYecKas

(bubmuomeTpuyeckas) 6aza JaHHBIX



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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5. MaTrepuajibHO-TEXHHYECKOEe o0ecneyeHue

Howmep
ayJHTOPUH OGopynosanue
1307 Crienuanu3upoBaHHas yaeOHas 1abopaToprs ¢ 060pyIOBAHHEM —

NoJMPOBANIBHBIN cTanok StruersTegraPol-11, neus mydenbhas [IM-10

Muxpotsepaomep [IMT-3M ¢ poTor1eKTpHUECKUM OKYISIPHBIM MUKPOMETPOM
1304 | POM-2
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6. MeTtonuyeckue peKOMeHIalU
6.1 Meronnueckue peKOMEHAAIMY /LISl IPENoAaBaTesl 10 OPraHu3auuu 00y4eHu st

6.1.1. IlpenonaBarenb OpraHu3yeT MPENOJaBaHUE IUCHUIUIMHBI B COOTBETCTBHH C
tpeboBanusiMu "[lonoxkeHuss 00 opraHu3anmuu 00pPa30BATEIIBLHOTO MPOIECCa B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (rinanax’, yrBep AEHHBIM PEKTOPOM YHHBEPCHTETA.

6.1.2. Ha nepBOM 3aHSATUM NpEIo/1aBaTeilb J0BOJUT A0 CBEACHUSI CTYIEHTOB COJCPKAHUE
paboueil mporpammsl nuctumianabl (PITI) v mpenocTaBiseT BO3MOKHOCTH O3HAKOMIIEHHUS C
IIPOrpaMMoi.

6.1.3. IIpenonaBatens ocoOeHHO OOpaIiaeT BHUMaHUE CTYIEHTOB Ha:

- BUJIbl U ()OPMBI NIPOBENICHUS 3aHATUHN MO JAUCLUIUIMHE, BKIIIOYasl MOPSA0K MPOBEACHUS
3aHATUI C MPUMEHEHHEM TEXHOJIOTUN TUCTAHLIMOHHOTO O0YYEeHHUsI U CUCTEMbI JUCTAHIIMOHHOTO
obyuenus yausepcutera (CJO Mockosckoro [Tonutexa);

- BUABI, COACPIKAHUC U IOPAHOK IMPOBCACHHA TCKYLICIO KOHTPOJIA YCIICBACMOCTU B
COOTBCTCTBHH C q)OHI[OM OLICHOYHLIX CPCIACTB,

- ¢opMy, coaep)kaHUE U TOPSJIOK TPOBENEHUS MPOMEXKYTOUYHOW aTTecTalu B
COOTBETCTBUU C (POHIOM OIIEHOUYHBIX CPEACTB, IperycMoTpeHHbIM PIIJI.

6.1.4. JloBomauT a0 CBeIEHHsS CTYAEHTOB Tpa(HK BBIIOJHEHUS Y4eOHBIX padorT,
npenycMorpenssix PIIT.

6.1.5. HeoOxoaumo ¢ caMoro Hayana 3aHSATHI pEKOMEHJ0BAaTh CTY/IE€HTaM OCHOBHYIO U
JIOTIOTHUTEIIBHYIO JIUTEPATYPy U yKa3aTh MyTH JOCTYIA K HEH.

6.1.6. BHauane wiaum B KOHIIE CEMECTpa JaThb CIUCOK BOMPOCOB JJISl MOATOTOBKU K
MIPOMEKYTOUHOH aTTeCTaluu(IK3aMEeHy WU 3a4ETy).

6.1.7. Pexomennyercsi ¢akt o3HakomieHus ctyneHTtoB c¢ PIIJI u rpaduxom paboThI
NUCbMEHHO 3a(hUKCHPOBATh MOAINUCHIO CTY/IEHTa B JIMCTE O3HaKOMIIeHUs ¢ cojepxanue PI1/I.
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6.1.8. IlpenomaBarenu, BEAYIIMH JEKIMOHHBIE W NPAKTHYECKUE 3aHATHS, JOJDKHBI
COorJiaCoBbIBaTh TeMaTI/I‘-ICCKI/Iﬁ I1JIaH HpaKTI/I‘-IeCKI/IX SaHHTHﬁ, HCIIOJIBb30BATH eI[HHy}O CI/ICTCMy
0603H3.‘I€HHI>1, TepMI/IHOB, OCHOBHBEIX HOHSITI/Iﬁ JOUCHHUIIJINHBI.

6.1.9. TIpn mOATrOTOBKE K CEMHHAPCKOMY 3aHATHIO/IA00paTOpPHOI paboTe MO MEepeyHIo
OOBSBIIEHHBIX TEM npenoaaBaTeIro HGOGXO[[I/IMO YTOYHUTH IUJIaH HUX IPOBCACHUA, NPOAYMATh
(GOpPMYIHPOBKH U COAEPIKAHNE YIEOHBIX BOIPOCOB, BEIHOCUMBIX Ha 00CYK/IE€HHE, 03HAKOMHTHCS
C IIEpEeYHEM BOIIPOCOB MO TEME CEMHHApA.

B xone cemrHapa Bo BCTYHNUTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAYUMOCTH TEMBbI
CEMHUHAPCKOT0 3aHATHSI, ONPEIEIUTh MOPSAOK €ro MPOBEACHUS, BpeMsl Ha 00CYXIeHHUE KaKI0T0
yuebHoro Bormpoca. IIpumeHsst QpoHTalbHBIM OHNpOC AaThb BO3MOXKHOCTH BBICTYIIUTH BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATUH.

B 3akmounTenbHONM 4acTH CCMHUHAPCKOI'0 3aHATHA CICAYCT IMOABCCTU €ro MTOru: HaTb
OLICHKY BLICTyrIJ'IeHI/Iﬁ Kakaoro CryaeHrta U y‘IC6HOﬁ I'pymniiel B IICJIOM. PaCKpLITB
IMMOJIOKHUTCIIBHBIC CTOPOHBI U HECAOCTATKU IMPOBCACHHOTO CEMHUHAPCKOI'O 3aHATHS. OtBeTuTh Ha
BOIIPOCBHI CTYACHTOB. BLII[aTL 3aJaHusd  AJId CaMOCTOSITEILHOMI pa6OTBI IO IIOATOTOBKE K
CIICAYIOLIEMY 3aHATHIO.

Bo3moxxHO mpoBeneHHE 3aHATUW W aTTeCTallMii B JAMCTAHIIMOHHOM (opmare C
MPUMEHEHHEM CHUCTEMBbl JIUCTAaHIMOHHOTO oOyuenus yHuBepcurera (CHO-LMS). Ilopsmox
npoBeleHUsT  paboT B JHMCTAaHIIMOHHOM  (OpMaTe  yCTAaHABIUBACTCS  OTICIBHBIMU
pacmlopsDKeHUSAMH MIPOPEKTOopa MO y4yeOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOIUYEeCKON
paboTHI.

6.2 Meroan4yeckue yKa3aHus Il 00y4aIOMIMXCS 110 OCBOCHUIO 1M CLUILTIHHbBI

6.2.1. CTy,Z[CHT C CaMoOro Hadajla OCBOCHHUA JUCHUIIIIMHBI HJOJDKCH BHHUMATCIIBHO
O3HAKOMUTCA C pa60qel71 HpOFpaMMOﬁ JAUCHUITIIMHBI.

6.2.2. CtyneHTy HEOOXOUMO COCTaBUTH Ui ce0sl rpadUK BHIIOJHEHHS y4eOHBIX padoT,
npeaycMotpenHbix PIIJI ¢ yu€rom TpeGoBaHMI ApyruX AMCLMIIIMH, M3Y4aeMbIX B TEKYILEM
ceMecTpe.

6.2.3. [Ipu mpoBeneHUN 3aHATUN U TPOLEAYP TEKYyILIEH U MPOMEKYTOYHON aTTeCTal[uH C
UCIOJIb30BAaHUEM MHCTPYMEHTOB MH()OPMALMOHHOM 00pa3zoBaTeiabHOI Cpeabl AUCTAaHIIMOHHOTO
obpa3zoBanus yauepcuteTa (LMS MockoBckoro ITomuTexa) kak Bo BpeMsi KOHTAKTHON pabOThI
C NpernojaBaTeieM, TaK U BO BPEMs CaAMOCTOSITENIbHOW pabOThl CTYJEHT JOJKEH 00ecreduTh
TEXHUYECKYI0 BO3MOXXHOCTH JHMCTAaHIIMOHHOTO TIIOAKIIIOYCHHUS K CHCTEMaM JIHCTAaHIIMOHHOTO
oOyuenus. Ilpu OTCyTCTBMM Takol BO3MOXXHOCTH OOCYAWTH CHUTYalMIO C IIperojaBaTelieM
JUCLUTUIMHBL.

6.2.4. CamocrosiTenpHasi paboTa SBJISICTCS OJHUM W3 BHUIOB y4eOHBIX 3aHATHH. [lenmsb
CaMOCTOSITENILHON pabOThI — MPAKTUYECKOE YCBOCHHE CTYIEHTAMHU BOTIPOCOB, PaCCMATPUBAEMBIX
B [IPOIIECCE U3YUCHUS JUCIIUIUINHBI.

Buel BHEayAUTOPHOM CaMOCTOSITETLHOM pabOTHI:
- CaMOCTOSITEIbHOE U3YUYECHHUE OTAEIBHBIX TEM JUCIMUILUINHBL
- IOJArOTOBKA K JIEKIIMOHHBIM 3aHATHSIM;

- IOJATOTOBKA K CEMUHApaM M MPAKTUYECKUM 3aHATUSAM (JT1a00paTOpHBIM paboTam);
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Jlnst  BBIMOJTHEHUs JI0OOOTO BHJIAa CaMOCTOSITEIPHOW pabOThl HEOOXOJAMMO TMPOUTH
CJICTYFOIIIHAE ATAITbI:

- OMpEe/IEIICHNE LIEJIU CAMOCTOSITEIbHON PadOTHhI;

- KOHKpETHU3allKsl I03HaBaTEIbHOM 3a1a4y;

- CaMOOLIEHKA TOTOBHOCTH K CAMOCTOSITEJIbHOM padoTe;

- BBIOOp a/IeKBaTHOTO crioco0a IeHCTBHS, BEAYIIErO K PEIICHUIO 3a/1a4H;

- IJTAaHUPOBAHUE PAOOTHI (CAMOCTOSITEILHON MITH C TIOMOIIBIO TIPETIOAaBaTeNs) HaJl 3aJaHIEM,

- OCYILIECTBIEHHE B MPOLIECCE BBIIOJHEHUS CAaMOCTOSTEIbHOM pPabOTBI CaMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUYHOT'0) PE3YJIbTaTOB padOThI, U KOPPEKTUPOBKA BBIIIOJIHEHUS Pa0OTHI;

- peduiekcus;
- Ipe3eHTAIHsI CAMOCTOSITEIIbHON pabOTBHI.

7. ®OH/I OLIEHOYHBIX CPEACTB
7.1 MeToabl KOHTPOJISl U OLIEHUBAHUSA Pe3yJIbTATOB 00y4YeHUsI

JIJ1s1 KOHTPOJIA yCIIEBAEMOCTH M Ka4eCTBA OCBOCHMSI TMUCIMILIMHBI HACTOSIIEH
IIPOrpaMMOM IPEyCMOTPEHBI CIIEIYIOLIUE BUJIbI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH YCIIEBAEMOCTH (TEKYIIHMI KOHTPOJIb);
- IPOMEXYTOYHAS aTTeCTalus (3a4eT).

7.2 lllkana ¥ KPpUTEPUH OLCHUBAHMA Pe3yJIbTATOB 00y4eHHS NPOBEICHUH
NMPOMEKYTOYHOM aTTeCTAlUH

Ixana

Kpurepun onenuBanuns
OLICHUBAHMS

BoinonHeHnsl Bce BuAbl yuyeOHOW palOTHI, MPEAYCMOTPEHHBbIE YYEOHBIM
wi1aHoM. CTyAEHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHMI, HaBBIKOB
NpUBEIEHHBIM B TaOMMIaX TMoOKa3aTelled, omepupyer NpuOOPETEHHBIMU
3auTeHo 3HAHWUSMH, YMEHUSIMH, HaBbIKaMH, IPUMEHSET UX B CUTyallUsIX MOBBILIEHHON
cnoxHocTd. [Ipu 3TOM MOryT OBITH JONYIEHBl HE3HAYUTEJbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYJHEHUS IIPU aHAIMTUYECKUX OINEPaLUsiX, IEPEHOCE 3HAaHUI
Y YMEHUI Ha HOBBIE, HECTaH/IAPTHBIE CUTYALUH.

He BwimonHeH oquH win 6osee BUAOB yueOHON pabOThI, MPEayCMOTPEHHBIX
paboueii mporpamMmmoi. CTyIeHT JIEMOHCTPUPYET HEMOJHOE COOTBETCTBHE
3HaHWH, yMEHWH, HABBHIKOB TIPHUBEIECHHBIM B TaOIMUIlAX TOKa3aTeleH,
He 3auteno | nomyckaroTcs 3HAYUTENbHbIE OMIMOKH, MPOSABISETCS OTCYTCTBUE 3HAHUU,
YMEHUM, HaBBIKOB MO psAYy MOKa3aTeaeH, CTy/IeHT UCTIBITHIBAET 3HAUUTEIbHbIE
3aTPYAHCHUA ITPHU ONICPUPOBAHUHN 3HAHUAMHA U YMCHUAMMU IIPU UX IMIEPEHOCE HA
HOBBIC CUTYyalluH.
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7.3 OneHo4HbIe CpeacTBa

7.3.1 Tekymmii KOHTPOJIb

Buj pabotsl @DopMa OTYETHOCTHU U TEKYIIETO KOHTPOJISA
JIaGoparopHas pabota OrmeTka B KypHAlEe IPENOAABATEIEM O
IIPUCYTCTBUU u AKTUBHOM Y4aCTHH

oOydJarorierocss  Ha  OOCYKIEHHHM  TEMBI
naboparopHoii paboTel. OdopmIIeHHBIH OTYET
no nabopatopHod pabore. TectupoBaHue IO
MPOMJICHHBIM TEMaM.

Pedepar OdopmneHHbIH pedepar c OTMETKOMU
MpernojaBaTelis  «3a4Te€HO», IMOATOTOBICHHAS
npe3eHTanusi 1mo Teme pedepara, oOTMETKa
MpernojaBaTelieM B JKypHajle O BBICTYIICHUN
oOyuyaromerocsi Ha 3aHsITHU. TeMbl pedepaToB
MPEJICTABICHBl B MPWIOKCHHH 2 K paboueit
porpamme

7.3.2. IIpoMexXyTOYHASI ATTECTALUSA

[IpomexyTouHas aTTectanus - (3a4eT) MPOBOIUTCS MO OuiietaM B YCTHOM (opme.
PernaMmeHT npoBeieHUS aTTECTALIUU:

- BpEM:A U IIOATOTOBKHU OTBETA HA BOIIPOCHI HE 6onee 40 MHH.;
- BpE€M:A Ha OTBCT HA 3aJaHHBIC BOIIPOCHI HE 6onee 10 MuH.

buner cocrour u3 ABYX TCOPETUUYCCKUX BOIIPOCOB.

[IepeueHp BONPOCOB K 3aUeTy MPUBEAEH B MPHIIOKEHNUHU 2 K paboyeil mporpamme.
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[Ipunoxenue 1.

TemaTuuyecKuid nJaaH AUCHHUIIIMHBI «TexHosorus KOHCTPYKIMOHHBIX MAaTCPHAJI0B» 110 HAIIPABJICHHUIO ITOITOTOBKHU

23.05.01 «HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBA»

(uHKeEHep)

n/n Pa3znen o Buabi yueOHoli padorsl, CamocTrosiTe/IbHON padoThI DopmMbI
= BKJIIOYasl CAMOCTOSITEIbHYIO CTYIEHTOB aTrecTal
§ padoTy CTyIeHTOB H UM
14 TPYA0EMKOCTh B 4acax

= | =
2 = J | II/C | JIab. | CPC | KCP | K.P. | KIL. | PITP | Pe¢p. | K/ | D 3
| p
11 M i
aTepHualibl, UX CBOMCTBA U 00JIaCTH 4 1 5 3 N
IPUMEHEHUS
1.2 J M
a6f)paTOpHa$[ pabota «MexaHu4eckue 4 1 5 1 .
CBOMCTBa»
13 J T
abopatopHas pabota «TBepaoCTh 4 5 5 1 T
MaTepHaIoB»
1.4 OCHOBBI METAJITYPTHUYECKOTO IIPOU3BOCTBA 4 2 2 3 +
1.5 Cranu 1 yyryHbl 4 3 2 3 +
1.6 JlaGopaTtopnast pabora «Knaccudukanms u 4 3 ) 1 T
MapKHPOBKA CTaJICH M YyTYHOBY
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1.7

HBCTHBIG MCETAaJJIbl U CIIJIaBBI HA X OCHOBC

1.8

JlaboparopHnas pabota «Knaccudukanus u
MAapKHUPOBKa IBETHBIX CIIJIABOB»

1.9

OCHOBBI JTUTEHHOTO MTPOU3BOCTBA!

1.10

JlaboparopHas pabota «IlomyueHue oTIMBOK
B TIECYAHO-TJIMHUCTBIE (POPMBI»

1.11

O06paboTka METAJIJIOB JIaBJICHHEM

1.12

JlaboparopHas paboTa «Xon01Has JTUCTOBAs
[ITAMITIOBKA)

1.13

CBapouHO€E NIPOU3BOICTBO

1.14

JlaGopatopHas pabota «PyuHas qyrosas
CBapkKa»

1.15

O06paboTka METaJIIOB pe3aHUuEM

1.16

JlaGopatopHas pabota «O6paboTka
3arOTOBOK THIIA BAJIOB)»

1.17

AII,Z[I/ITI/IBHBIC TCXHOJIOI'HMH

1.18

JlaGopatopHas pabota «BeiOop MarepuaioB
JUTS U3IeNTUH 110 UX Ha3HAYEHUIO U YCIOBHSIM
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SKCILTyaTaI[uu»

Hroro

18

18

36

1
pedepar

3a4ecT
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[Tpunoxxenune 2

®OH/I OHEHOYHbBIX CPEACTB IO JUCHUIIJINHE
TexHO10TMs KOHCTPYKIHMOHHBIX MATEPHAJIOB
Hamnpasnenue noarotroBku
23.05.01 HazeMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPeACTBA
O6pazoBarenbHast mporpamma (IpoGuiIb MOATOTOBKH )

KoMnbroTepHblii HHXKHHUPUHT B ABTOMOOMJIECTPOEHU U
Tembl pedepaToB

Dnexrpoduzndeckre MeTo 1kl 00padoTku. CYIIHOCTh, CXEMbI U IPUMECHEHHE.
WucTpyMeHT u 000pya0BaHUE AJIsI TPOKATKH.

[IpeccoBanue: cxeMbl, HHCTPYMEHT, 000pYIOBaHHUE.

Bosouenue: cxembl, ”HCTPYMEHT, 000py/I0BaHUE.

OcHoBHBIE OTlepaliii KOBKU U PUMEHSEMbI HHCTPYMEHT.

['opsigast oObeMHas MTaMITOBKA: CYIITHOCTh, HHCTPYMEHT, 000pyI0BaHNE.

Caapka 371eKTpOHHBIM J1y4oM. CyIIHOCTb, TPUMEHEHHUE.

XosogHast 00beMHasI IITAMITOBKA: CYIIITHOCTh, CXEMBI, OIIEPAIIH, HHCTPYMEHTHI,
o0opyoBaHue.

9.  TexHoJOrHYECKUE METOIBI 00PAbOTKH.

10. IIpuponHbie HUCTOYHUKU MaTepUaIoB (PyAbl YEPHBIX U [IBETHBIX METAJIOB, TJIMHBI).
11. Cnoco0sl yny4mieHust KayecTBa CTaJIeH.

12. TIpoayKTbl TOMEHHOTO IPOU3BOJICTBA, UX HCIOIb30BAHHE.

13. JIuteé B kokmib. [leHTpOOSIKHOE JINTHE.

14. Cnoco6sl monyuenus ctanu. KuciopoaHo-koHBepTepHBIii criocod. CriocoObl BIMIIABKU
cTajau, Ero 0COOEHHOCTH

15. TlonmyuyeHue cTajau B MApTEHOBCKUX Mevyax. Kuciblil 1 OCHOBHOM MpOIecChl, UX
MPEUMYIIIECTBA U HEOCTATKU

16. Knaccuduxaius yriepoaucTbiX cTaleil, UX MapKUpPOBKa, CBOWCTBA, IPUMEHEHNE

17. O06010YKOBOE JTUTHE.

18. Tlonmyuenue menu. CritaBbl HA OCHOBE MEIU: JTATYHH, OPOH3HI MX MapKHUPOBKa, CBOMCTBA U
Ha3HA4YCHHE.

19. Tlonyuenue amomunus. CIijiaBel Ha OCHOBE alFOMUHHUS, UX MapKHUPOBKA, CBOICTBA U
Ha3HA4YCHHE.

20. TlopomikoBas MeTamTyprusi. MeToabl MOTy4YeHHsl IeTanel U3 rpaHyIupPOBaHHBIX,
MOPOIIKOBBIX U CIIOUCTBIX MaTePUAIIOB, HX CBOMCTBA U IPHUMCHCHUE.

21. MeToapl MONyYEHHUs MTOTUMEPHBIX KOMITIO3UIIMOHHBIX MaTEPHAIIOB, U MepepaboTKa uX B
U3JICNHSI: IPECCOBAHNUE, JINTHE TIOJT TABIICHUEM, SKCTPY3HSL.

22. CnocoOsl yay4IlleHHs KauecTBa cTayieit

23. JlazepHas cBapka

24. 1nudoBaHue: BUABI, CXEMBbI, 00paOOTKH.

25. AJJIMTHBHBIC TEXHOJOTUH MPOU3BOJICTBA JCTAJICH MaIluH

26. AJnUTHBHBIE TEXHOJOTUU MPOU3BOICTBA JeTallei MalluH

27. OO0mas XxapakTepUCTHKA PAa3HBIX BHJIOB aJTATHBHBIX TEXHOJOTHI

28. Crnekanne. OcHOBHBIC BUBI U 3aKOHOMepHOCTU. TexHnonoruu. O6opynoBanue.

29. OcHOBHBIC CBOMCTBA MOPOIIKOB. METOJIMKH U TEXHUICCKUE CPEACTBA UX OINPEIACTICHUS
30. TlopomkoBas metamnyprusi. CrieraibHbIe METOABI (POPMUPOBAHUSI.

Nk E
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Bonpocsl k 3auery

MexaHnuueckue cBoiicTBa MaTepuaioB. VcribITaHus Ha PaCTKEHUS.
MexaHn4eckue CBOMCTBA MaTepUAIIOB. TBEPIOCTh METAIIOB.

Martepuainsl A1 IPOU3BOACTBA METAJJIOB U CIIJIAaBOB.

ITpon3BOACTBO cTajel U YyT'yHOB.

[Tpon3BOICTBO LIBETHBIX METAJIJIOB.

Knaccudukanus cranei.

YraepoaucTeie cTajau 0OOBIKHOBEHHOTO KadecTBa. CBONCTBA, MapKHUPOBKA, IPUMEHEHHE.
KavectBennslie yraepoauctsie cranud. CBoicTBa, MapKHpPOBKA, IPUMEHEHHE.
OcHoBbl Teopu JierupoBanus. Kiaccudukanus npumeceii. Bousaue nerupyrommx
AJIEMEHTOB.

10. MapkupoBKa JETUPOBAHHBIX KOHCTPYKIIMOHHBIX CTaJICH.

11. Cranu NOBBIMIEHHOW U BRICOKON 00pabaThIBAEMOCTH pe3aHueM (aBTOMATHBIC CTaJIN)
12. Koppo3noHHO-cTOMKHE (HEPKABEIOIINE) CTAIIH.

13. [lapuKomoaIIHIIAITHIKOBEIE CTAIIH.

14. JKaponpouHbI€ CTalu U CIUIABBI.

15. UHcTpymeHTaIbHBIE CTAJIU U CIUIABHI.

16. UYyrysn. CBoiicTBa, MapKHpPOBKa, IPUMEHEHUE.

17. AmomuHu# U cruiaBel Ha ero ocHoBe. Kiaccudukaius, cBONCTBa, TpUMEHEHHE.

18. Jledbopmupyemblie altOMHUHHEBBIE CIIJIABBI.

19. KaponpouHbie alTFOMUHUEBBIE CILIABHI.

20. JlureliHble CILUIaBHI.

21. JlaryHw.

22. BpoH3bI.

23. Twuran u cimaBel Ha ero ocHoBe. CBOICTBA, MPUMEHEHUE, MapKUPOBKA.

24. Menp U cIuIaBbI Ha €€ OCHOBE.

25. Marnuii 1 CIUIaBbI Ha €T0 OCHOBE.

26. AHTU(PUKIMOHHBIE ( TOALIMITHUKOBBIE CIIABBI).

27. KoMIO3UIIMOHHBIE MAaTEPUAIIBI.

28. Ilnactuyeckue Macchl.

29. Tlopomku 1Jist IPOU3BOJCTBA METOAAMHU OPOIIKOBOI MeTaiTypruu. OCHOBHEIE CBOMCTBA.
MeToauku U TEXHUYECKHE CPEACTBA UX ONpeIeIeHusI.

30. CheIpbe MOPOMIKOBOW METAJUTYPTUHU: TIOPOIIKH METAJUIOB, KEPAMHUKH, TEXHOJIOTUIECKUE
CMa3Ku M MIacTU(UKATOPBI

31. Toxapnas 06paboTka. THIIBI M TEXHOJIOTUYECKHAE BO3MOKHOCTH

32. Pexyuuili HHCTPYMEHT M TeXHOJIOTHYECKas OCHACTKa TOKapHOW 00pabOTKH.

33. Tumsl ¥ TEXHOJIOTHYECKHE BO3MOKHOCTH CTAaHKOB CBEPIIMIIHO-PACTOYHON TPYIIIIHL.
34. Tumsl U TEXHOJIOTMYECKHE BO3MOKHOCTH CTAaHKOB CBEPIIMIIBHO-PACTOYHON TPYIIIIHL.
35. ®pesepHbIe CTAHKH U UX TEXHOJIOTHYECKHE BO3MOKHOCTH.

36. OcHOBHBIE TUIIBI (hpe3 U TEOMETPUUECKUE MTapaMeTPhl UX PEXYIIEH yacTu.

37. O0paboTka pe3anreM adpa3MBHBIM HHCTPYMEHTOM.

38. OcHOBHBIE THITBI CBAPHBIX COEAMHEHUH U CBApHBIX IIBOB.

39. Pyunas gyroBasi cBapka.

40. AproHoayrosasi cCBapKa.

41. yrosas cBapka mmoj cioeM ¢uroca.

42. Csapka B cpene yraekucioro raza CO2.

43. TexHonorus U 000pyIOBaHHE KOHTAKTHOW CBApPKH.

44, TlnazmeHHas, SIEKTPOHHO —Iy4eBas U Jla3epHas CBapKa.

45. JluteitHOE MPOU3BOJCTBO, TOCTOMHCTBO M HEIOCTATKH.

46. JledekTsl B OTIMBKAX, METO/IbI TPEOTBPALLICHHS.

47. JluThe B IECYAHO-TIIMHUCTHIE PA30BBIC TUTEHHBIC (POPMEI.

CoNoA~WNE
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48. d®opMOBOYHBIC U CTEP)KHEBBIC MAaTepHaJIbl, UX OCHOBHBIEC CBOMCTBA.

49. CheumanbHbIe CLIOCOOBI JTUTHS.

50. Bwuasr 06pab0OTKH METAIOB JIaBICHUEM.

51. XomomHas IMCTOBas MITAMIIOBKA, TPEUMYIIIECTBA U HEOCTATKHU.

52. Omnepanuu X0JIOTHOM JIMCTOBOM IITAMITOBKH.

53. OO6opynoBaH#e U HHCTPYMEHT JUIsl 00pa0OTKH METAJLIOB JIaBIICHUEM.

54. OOmas cxema peaau3aluy aJINTUBHBIX TEXHOJIOTHH.

55. Kuaccudukanus agIuTUBHBIX TEXHOJIOTHA.

56. CpaBHuTenbHas OIEHKA AUTUBHBIX U TPAIUITUOHHBIX TEXHOJIOTHH.

57. Posib aiIUTUBHBIX TEXHOJIOTHI B PEMOHTE MAIIIHH.

58. TlopomkoBas MeTauTyprus. 3aKOHOMEPHOCTH MpeccoBaHusi. OCHOBHBIE TEXHOJIOTHH.
O6opynoBanue.

59. TlopomkoBas metamuryprus. CrneruanbHbie METObI (HOPMUPOBAHUS.

60. Crnekanne. OcHOBHBIC BUABI U 3aKOHOMepHOCTH. TexHomoruu. O6opynoBaHue.



