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1. Hesn, 3aaa4n U IVIAHUPYEMble Pe3yJbTAThI 00yUEeHHUS 10 JUCHHUILIINHE

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

33[[8,‘11/1 AUCHUIINIMHBL - TOATOTOBKA CTYACHTOB K JACATCIBHOCTU B COOTBCTCTBHUH C

KBAJTM(UKAIIMOHHON XapaKTEePUCTHKON 10 HAINPABICHUIO, B TOM 4Hcie (popMUpOBaHHE yMEHUI
[0 BBISIBIICHUIO HEOOXOIUMBIX YCOBEPIICHCTBOBAaHHMHA W pa3paboTke 3(h(PEeKTUBHBIX METOH0B
MIPOU3BOJICTBA 1 00PAOOTKH KOHCTPYKIIMOHHBIX MaTEPHAIIOB.

[Inanupyemble  pe3ynbTaTbl OOy4eHHsI — OCBOGHHUE CIIOCOOOB  IPOU3BOJICTBA

KOHCTPYKLIMOHHBIX ~MaTepUAJIOB, TEXHOJOTMYECKHMX MPHEMOB 00pabOTKM ¥  METOAOB

HCCICa0BaHUs UX CBOICTB.

OOyuenue no qucnuiuiHe « TeXHOJIOTUsI KOHCTPYKIIMOHHBIX MAaTEPUAJIOBY HAIPABJICHUIO
Ha ¢popMupoBanue y o0yuatomuxcs cneayrommux komnerenuu ¢ ®I'OC 15.03.03 «IIpuknannas
MEXaHUKa», YTBEPKAEHHBIM Ipruka3zoM MunoOprayku Poccun ot 12.03.2015 r Ne220:

Koa u nanmMeHoBaHue KOMIIeTeH M

I/IHI[I/IKaTopr JOCTHIKCHUSA
KOMIIETCHIIU U

OIIK — 8 Crioco0eH npoBOIUTh aHATU3 3aTPaT
Ha oOecnieueHue JIeATETLHOCTH
MIPOU3BOJICTBEHHBIX noipa3iesieHui B
MaITUHOCTPOEHUH

HNOIIK-8.1 IlpoBonutr aHanu3 3aTpar Ha
oOecrnieueHue NEeSTeIbHOCTH
MIPOU3BOJICTBEHHBIX noJipa3eNieHui B
MaIIMHOCTPOSHUHN

OIIK — 9 CnocobeH BHeIpsATh W OCBaMBAaTh
HOBOE TEXHOJIOTHYECKOE 000pYI0BaHUE

HNOIIK-9.1 BueapsieM M 0OCBauBaeT HOBOE
TEXHOJOTHYECKOoe 000py10BaHUE

2. MeCT0 JMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMmbI

Z[I/ICLII/IHJ'II/IHEI OTHOCHUTCA K 4aCTU JUCHUITIIIMHAM 0013aTEeNBHOM .

I[I/ICI_II/IHJ'II/IHH. B3aMMOCBA3aHa JIOTUYCCKU U COACPIKATCIIBHO - MCTOANUYCCKHU CO CICAYIOIIUMUA

aucuuiiauHaMu v npaktukamu OOIT:

B o6si3arenbHoil yactu 6a3zoBoro nukia (b.1.1):
- OCHOBBI CTPOCHHS TBEPJIOTO TEIIa;

- COTIPOTHRIICHUE MaTePUAJIOB;

- TeOpHsl yIIPYTOCTH;

- DKCTIEPUMEHTAIbHAS MEXaHUKa KOMITO3UTOB,

- MEXaHHMKa KOMIO3UTHBIX KOHCTPYKIIUNA;

- MaT€pHUAJIOBEICHNUE,




B BapuarusHoii yactu (b 1.1.2)
- OCHOBBI (DU3UKH MPOYHOCTH U MEXAHUKA Pa3pyIICHUS;
- OCHOBBI PAIMOHATIBHOTO MTPOCKTUPOBAHUS;
- TEOpHS HEYIIPYTOro COCTOSHHS TBEPIOTO Tea;
- OCHOBBI PEIICHUS MH)KEHEPHBIX 3a/1a4;
3. CTpyKTYypa U cojiepKaHHe U CHHILTAHBI

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

3.1 Buabl yueOHO# paGoThl U TPYAOEMKOCTH

Ounas ¢popma oOpydeHus
. KomuuectBo | CemecTpsl
/i Bun yuebnoit pabotbl 4ACOB 5
AyIUTOpHBIC 3aHATHUS 36 36

B ToM umucie:

1. Jlexum 18 18
2. JIaGopartopHbie paboOThI 18 18
CamocrosrenbHas pabora 36 36

B ToM umucie:

1. [TonroroBka k 1a00paTOpPHBIM 9 9
paboram
2. CaMocTosiTeNnbHOE U3YUYEHNE 27 27

HpOMe)KYTO‘-IHaH aTTeCTalusAa

3auet/aud.3a4eT/s3K3aMeH 3ayeT 3a4eT

Htoro 12 72

3.2 TemaTu4eckuii IUIaH U3yYECHUS JUCHUIIIMHBI
Temaruueckuil TUIaH pa3MeNIeéH B MpuiIokeHuu 1 k pabodeii mporpamMme.
3.3 Copepaxanue IUCHUIIIMHBI

Tema 1. MaTepuaJibl, HX CBOMCTBA H 00J1aCTH PUMEHEHHUS.
BuyTpeHHee cTpoeHME M CBOICTBAa METANIOB. ATOMHO-KPHUCTAJZIMYECKOE CTPOEHHUE

MeTaiuioB. IlousaTue o CTPOCHUC CILJIaBOB. I[C(I)OpMaLII/IH U MEXaHMYECKHE CBOMCTBa MaTCepuraioB.



Harpyska nampspkeHust u nedopmanuu. BnusHue muiacTuueckod aeopManui Ha CBOMCTBa
MarepualioB. Mexannyeckue cBOMCTBA. [IoHATHE O KOHCTPYKTUBHOM IMTPOYHOCTH MaTEPUAJIOB.

Tema 2. OCHOBBI METAJIYPru4ecKoro npousBoacTBa. CTpykrypa METALTyprudecKkoro
MIPOU3BOJCTBA W €ro MNpoAykKuus. Marepuaibl Uisi NPOU3BOJACTBA METAUIOB U CILJIABOB.
[Tpon3BOACTBO 4yryHOB (MaTepUasbl, IPUMEHSIEMbIE B IOMEHHOM MPOU3BOJCTBE, IOJArOTOBKA K
IUIaBKE, BBIIUIABKA uyryHa). I[pon3BoAcTBO cTanu (CyLHOCTh Ipolecca, IPOU3BOJACTBO CTaJId B
MapTEeHOBCKHUX II€4ax, B KHUCIOPOAHBIX KOHBEPTEpPax, B JJIEKTpOIleYaX, pa3MBKA CTaJIH,
KPUCTAJJIM3AIUSl U CTPOCHUE CTAJIBHBIX CIUTKOB, CIIOCOOBI MOBBIIIEHUs cTann). [Ipon3BoacTBo
1BeTHbIX MeTayioB (IIpon3BoacTBO Meau, atOMUHUS, Mardus, TUTaHA)

Tema 3. CTaym ¥ YyryHBI.

Knaccudukanus, cBoiictBa u mapkupoBka. Uyrynsl (Cepblii, KOBKUH, BBICOKOIIPOYHBIH,
CHelMallbHbIe). YTJIEepOAUCThie KOHCTPYKIIMOHHBIE cTanu. JlermpoBaHHble ctamu. Peccopho-
npyXuHHbIE cTayu. [IlapuKonogIUIIHUKOBBIE cTadl. ABTOMaTHbIe cTanu. IHCTpyMeHTalnbHbIe
ctanu U cruiaBbl. CTaju U CIUIaBbl C 0COOBIMU CBOMCTBA (M3HOCOCTOMKHUE, KOPPO3IUOHHO-CTONKHE,
YKapOIPOYHBIC)

Tema 4. IlBeTHbIe MeTAJLJIbI U CILIABbI HA UX OCHOBE.

TutaH, aroMUHUMN, MeIb, MarHui U ux cruiaBel. Kimaccudukanus, MapkupoBka, 00jacTu
IIPUMEHEHUE.

Tema 5. OCHOBBI JIUTEIHOT0 IPOU3BOICTBA

dusnyueckue OCHOBBI U KiIaccUpUKAIMs MEeTOJ0B (hOpMOOOpa30BaHUS 3arOTOBOK JINTHEM.
Jluteiinble cBoiicTBa cru1aBoB. JIuTeiinble crutaBbl. JINThe B pa30Bble IECUaHO-TIIMHUCTBIE (POPMBI.
CrneunanabHble METOIbI JINThA (JIUThE B 000JI0UKOBBIE (POPMBI, IUTHE MO BBIMJIABISIEMBIM MOJIETISM,
TUTHE B METAJITUYECKHE (OPMBI, TUTHE TOJT TaBJICHUEM, IIEHTPOOeKHOE TUThe). BriOop mMeTona
W3TOTOBJICHUSI OTJINBKH.

Tema 6. O0padoTka MeTa/VIOB AaBJICHHEM

duznyeckue 0CHOBBI METOI0B 00pabOTKM METANIOB JJaBICeHUEM. XapaKTepUCTHKA METOJIOB
00pabotkn metaysioB naBieHueM. [Ipokatka. IlpeccoBanue u Bosouenue. KoBka. OO0BnEMHAas
HITaMITOBKa (Topsiuasi U XonoaHas o0bEéMHas ). JIucToBast mtammoBKa.

Tema 7 CBapoyHOe NPOU3BOACTBO

du3nyecKkue OCHOBBI U KiaccU(UKAIMsl METOAOB CBAPKU. THUIBI CBApHBIX COETUHEHHUH U
MOATOTOBKAa KPOMOK. Marepuansl 1 IyroBod cBapku. OCHOBBI AYrOBOM CBapKH MeTalia
(Pyunas myroBast cBapka, JyroBas cBapka moJ (uUIIOCOM, JAYroBas CBapka B Cpe/ie 3aIllUTHBIX
razoB) TexHonorus u oOopynoBaHue O€3QyroBbIX CIOCOOOB CBapKH  IJIaBJIEHUEM
(ameKTpolIakoBas CcBapKa, ra3oBasi CBapKa, TEpMHUecKas pe3ka MeTajuioB). TexHosorus u

000pyI0BaHWE KOHTAKTHOW CBapKH (CYITHOCTh MpOIIeCcca, CTHIKOBas, TOYEYHAs W IIOBHAs



KOHTaKTHas cBapka). CriernanbHble criocoObl cBapku (CBapka METaIOB TPEHHUEM, DJIEKTPOHHO-
Jy4eBas CBapKa, XOJIOJHAs CBapka, (G Qy3nOHHAs CBapKa, YIbTPa3ByKOBas CBapkKa, Jla3epHas
CBapKa, IIa3MEHHasl CBapKa, CBapKa B3pbIBOM)

Tema 8 O0padoTKa MeTa/LIOB pe3aHueM
@wusnuecKkue OCHOBBHI O0pabOTKM pe3aHueM. DIJIEMEHTHI MpoLecca pe3aHusi U PEexKyIero
uHcTpyMeHTa. OOpa3oBaHUE CTPYKKU U COMYTCTBYOMUE siBJeHU. CHitbl U paboTa Npu pe3aHuH.
OO0wme cBefeHUs O METaI000padaThIBAIOIIMX CTAHKOB. BeromorareabHbIEe CUCTEMbI CTAHKOB.
Cucrems! ynpasineHus. OOpaboTka 3aroTOBOK Ha TOKapHBIX, (GpPE3EepHbIX, CBEPIUIBHO-
PacTOYHOM TPYIIIBI, 3y0000padaThIBalOMINX, NUTH(OBATHHBIX M IOBOIOYHBIX CTAHKAX.

Tema 9. 9.1 AgauTuBHble TexHoJoruu. OOmas xapakrepuctuka. Kiaccudpukarms
aJTUTUBHBIX TEXHOJOIMH. JIOCTOMHCTBA M HEJOCTATKM aJJUTHUBHBIX TexHoJorui. CpaBHEeHUE
aJIUTUBHBIX M TPAJAMLMOHHBIX TEXHONOTWH. OOMacTU NMPUMEHEHUs aJJAUTUBHBIX TEXHOJOTHM.
KauecTBo mpousBojcTBa AeTajeil Mo ajJuTHUBHBIM TEXHOJIOTHSM. MeTo/bl NMPOEKTUPOBAHUS
JeTanei Uit aAIMTUBHOTO Ipou3Bo/icTBa. 9.2 [lopomkoBast MeTaryprus. O01iye noaoxeHus.
[Tpon3BOCTBO METANIMYECKUX MOPOIIKOB. CBONCTBA METAJUIMYECKUX MOPOIIKOB M METOJbI MX
KoHTpoJisi. DopmupoBanue mnopomkoB. Cnekanue mnopomkoB. CrnocoObl NPOU3BOJICTBA
OecrnopuCThIX MOPOLIKOBBIX K3aenuil. KomnbroTepHoe MosaenupoBanue. M3rorosinenue usaenui
6e3 popm.

3.4 TemaTuKa CEMUHAPCKUX/TMIPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHI

3.4.1 JIaGopaTopHble 3aHATHS

JlaGopaTtopHnast pabota Nel «MexaHW4YeCcKHe CBOWCTBAY

JlaGopatopHas pabota Ne2 «TBepocTh MaTepHaIoBy

JlaGopatopHas pabota Ne3 «Knaccuduxanus u MapKupoBKa cTajeid U UyTyHOB

JlabopaTtopHast pabota Ned «Knaccudukaius 1 MapKupPOBKa IBETHHIX CILIABOBY

JlaGopaTtopHnast pabota Ne5 «IlonmyueHne OTIMBOK B IECYAHO-TIIMHUCTHIE (DOPMBI»

JlaGopaTtopHast pabota Ne6 «Xom0/1HasE TUCTOBAS IITAMIIOBKA)

JlaGopatopHas pabota Ne7 «PyuHast 1yroBasi cBapKa»

JlaGopatopHas pabota Ne8 «O06paboTKa 3aroTOBOK THIIAa BAJIIOB

JlaGopaTtopHnast pabota Ne9 «Br16op mMarepraoB i U3ACIUN M0 MX HA3HAYCHHUIO U YCIIOBUSM
IKCIUTYaTaIHI»

3.5 TemaTuka KypcOBBbIX IIPOECKTOB (KYPCOBBIX padoT)

KypcoBbie paboThI 110 TaHHOM TUCHUILIMHE HE MPEAYCMOTPEHBI.



4. YueOHO-MeTOoANYecKOe U MHH(OpMaHOHHOE o0ecnieyeHue
4.1 OcHoBHAas JIUTEpPATYypa

1. TexHonoruss KOHCTPYKIMOHHBIX MaTepUaIOB: ydeOHOoe TmocoOue [uisi  CpedHero
npodeccuonanbHoro oopazosanus / M. C. KopsiToB [u ap.]; mox penakiueit M. C. KopsitoBa. —
2-¢ wu3n., mepepab. m gom. — MockBa: M3marensctBo IFOpaiir, 2020. — 234 c¢. URL:
https://urait.ru/bcode/454514

2. Yepenaxun, A. A. TexHOIOTHUA KOHCTPYKIIMOHHBIX MaTeprayioB. CBapOYHOE MPOM3BOJICTBO:

yaeOHHK 171 By30B / A. A. Uepenaxus, B. M. Bunorpanos, H. ®. [lInyapkun. — 2-€ u3a., ucmp.
u fon. — Mocksa: U3narensctBo HOpaiit, 2020. — 269 ¢. URL: https://urait.ru/bcode/451864

1.2 lonotHUTeIbHAS JTUTEPATypa

1. TexHoa0rus KOHCTPYKIMOHHBIX MaTEpHAIOB: TEOPUS M TEXHOJIOTUSI KOHTAKTHON CBapKH:
yuebHoe nocobue uig By3oB / P. ®@. Karaes, B. C. Mumotun, M. I'. biu3Huk ; noa Hay4yHoOH
penakuueir M. II. IlamumoBa. — MockBa: M3parenbctBo IOpaiit, 2020. — 146 c. URL:
https://urait.ru/bcode/453335

2. TexHonOrMYeCcKre MPOLECcChH B MAIIMHOCTPOSHHUH: YIeOHHK 1715t By30B / A. A. UepenaxuH,
B. B. Knenukos, B. A. Ky3uenos, B. ®. ConmgaroB. — MockBa: U3gatensctBo FOpaiit, 2020. —
218 c. — (Boicmee oopazoBanue). URL: https://urait.ru/bcode/450600

4.3 DJyIeKTpOHHbIEe 00pa3oBaTe/bHbIEe pecypchl

[IpoBeseHne 3aHATHH W arTecTallMii BO3MOXKHO B JHMCTaHIMOHHOM (opmarte ¢
MPUMEHEHUEM CHUCTeMBbI AMCTaHIMOHHOro oOydenusi yHuBepcutera (CIHO-LMS) na ocHoBe
pa3paboTaHHBIX JJIEKTPOHHBIX OOpa3oBaTeibHbIX pecypcoB (DOP) mo BceM paznenam

MIPOTpaMMBI:
Hassanue D0P CcbliKa Ha Kypc
TexHomorus https://online.mospolytech.ru/course/view.php?id=11626
KOHCTPYKIIMOHHBIX
MaTepuasoB

4.4 JIuneH3NOHHOE M CBOOOTHO PaCHPOCTPaHsieMOe MPOrPaMMHOe obecedeHne

Ne HaumenoBanue |Paspadoruyux 1O JocTynmHOCTH Ccbuika Ha Equnblii peectp
(mpaBoobsanarens) |(JIMIEH3NOHHOE, | POCCHHCKHUX MPOrpaMM AJist
CcBO0OHO IBM u B/l (npu HaIM4nn)
pacnpocTpaHsieM

oe)



https://urait.ru/bcode/454514
https://urait.ru/bcode/451864
https://urait.ru/bcode/453335
https://urait.ru/bcode/450600
https://online.mospolytech.ru/course/view.php?id=11626

1. MoitOduc OO0 "HOBBIE JIuueH3MoHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'MTN" 75

4.5 CoBpeMeHHble TmpodeccHOHATIbHbIE 0a3bl
CIIPaBOYHbIE CHCTEMbI

JAHHBIX W WH(OPMAIMOHHbIE

Ne HaumeHoBaHue Cchblika Ha pecypc JocTynHocTh
NudopManinoHHO-CIIPABOYHbIE CHCTEMbI
WNudopmannonnsie pecypesl Cetu .
1. http:// www.consultant.ru
Koncynsrantlntoc P Hloctymtio
JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI
Jlanp https://e.lanbook.com/ JlocTymHa B ceTH
1. HNHuTtepuer 6e3
OrpaHUYECHUN
IPR Books https://www.iprbookshop | locrynua B cetu
2. ru/ WutepHer 6e3
OrpaHUYEHUI
IIpodeccuonanbubie 6a3bl JAHHBIX
baza nanHbIx HaydHOU http://www.elibrary.ru HocrymHo
1. | 27EKTpOHHOH OMOIMOTEKH
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com | doctymHo
noMTeMaTuieckasi pedepaTuBHO-
2. | 6ubmmorpadudeckas
WHayKOMEeTpUYecKas
(bubnmuomeTpuyeckas) 6aza JaHHBIX

5. MaTrepuajibHO-TeXHHYECKOe o0ecneyeHue

Howmep
ayAUTOPUH

O6opynoBanue



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/

Cnenunanmu3upoBaHHas yueOHas jabopaTopus ¢ 000py10BaHUEM —
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Muxpotsepaomep [IMT-3M c¢ poTorIeKTprHUECKUM OKYISIPHBIM MUKPOMETPOM
1304 | POM=2

1313 Teepmomep no metony Poksemna TK-2M

Pa3znarounsblii Matepual mo TeMam y4eOHON NUCHIUIUIINHBI, TIAKATHI ¢ TOTOBBIMU
W3IEIUSAMHU, MIOJTYYCHHBIMU PA3JIMYHBIMU TEXHOJIOTMYECKMMU METOIaMH,
tBepaomep TP5006, nuarpaMmel pacTsikeHus ¢ oopasuamu — 20 mr,
IITAHTEHITUPKYIH —1 5 T, HOYTOYK, TPOEKTOP, YKpPaH

1316

6. MeToauyeckne peKoOMeHI1aANH
6.1 Meronnueckue peKOMEHAAIMH ISl IPENoAaBaTesl 10 OPraHU3auuu 00y4eHu st

6.1.1. [IpenogaBatesb opranu3yeT MPEoiaBaHne JUCIUTUIMHBI B COOTBETCTBUHU C TPEOOBAHUSIMU
"TlonoxeHnuss 00 opraHu3anui 00pa30BaTEILHOTO MPOIECCa B MOCKOBCKOM IMOJIMTEXHUYECKOM
YHUBEPCHTETE U ero (puranax", yTBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha nepBoM 3aHSATUM MpenojaBaTesib JOBOAUT A0 CBEIEHHUS CTYACHTOB COJEpKaHUE
paboueil mporpammsl nuctumiansabl (PIT) v npenocTtaBisieT BO3MOXKHOCTb O3HAKOMIIEHUS C
MNpOrpaMMoOH.

6.1.3. [IpenonaBaresb 0COOEHHO 0OpaIaeT BHUMAaHKUE CTYJCHTOB Ha:

- BUJBI M JOPMBI IPOBEICHUS 3aHATUN MO IUCIUIUIMHE, BKIIIOYAsl MOPSIOK MPOBEACHUS 3aHATHIA
C IPUMCHCHHUEM TEXHOJIOTUH JUCTAHIIUOHHOI'O O6yII€HI/I${ 1 CUCTEMBI JUCTAHIITUOHHOT'O 06yqu1/I${
yauepcuteta (CO Mockosckoro [Tonutexa);

- BUbI, COACPIKAHUC U TIOPAIOK IPOBCACHUS TCKYIIECTO KOHTPOJIA YCIIEBACMOCTHU B COOTBETCTBUU
C (I)OHI[OM OICHOYHBIX CPCIACTB;

- (opmy, coaepkaHue U MOPSAOK MPOBENECHUS MTPOMEKYTOUHOM aTTecTallud B COOTBETCTBUH C
(OHIOM OLIEHOUHBIX CPEACTB, peaycMoTpeHHbiM PII/I.

6.1.4. JloBoaMT 10 CBEACHUS CTYJCHTOB rpa( UK BHIIOJHEHUS yU€OHBIX Pa0OT, MPEAYCMOTPEHHBIX
PIL.

6.1.5. HeobxonmumMo ¢ camMoro Havaja 3aHSATHA pPEKOMEHJIOBATh CTYAEHTaM OCHOBHYIO H
JIOTIOTHUTEIIBHYIO JIUTEPATYpPy U yKa3aTh IyTH JOCTYIA K HEH.

6.1.6. BHayase niM B KOHIIE CEMECTPA AaTh CIIUCOK BOIPOCOB JIJISl IOJATOTOBKH K ITPOMEKYTOUHON
aTTecTanuu (3K3aMeHy WU 3a4€Ty).

6.1.7. Pexomennyercs ¢akt o3HakomieHus ctyneHTos ¢ PITJ] u rpadukom pabGoThl MHCEMEHHO
3a(UKCHPOBATH MOAMKICHIO CTY/ICHTA B JINCTE O3HAKOMJIEHUS ¢ coaeprkanue PIT/I.

6.1.8. IIpenogaBarenu, Be Ayl JEKIIMOHHBIE U IPAKTUYECKHUE 3aHATHS, JOJKHBI COIVIACOBBIBATh
TEMaTHYECKUM MJIaH MPaKTUYECKUX 3aHATUH, HUCIOJIb30BATh €AUHYIO CUCTEMY OOO3HAUYEHHUH,
TEPMHUHOB, OCHOBHBIX IIOHSITHHI JUCLUIUINHBI.
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6.1.9. Ilpu NOArOTOBKE K CEMHUHAPCKOMY 3aHATHIO/Ia00OpaTOpHOl paboTe MO MepeyHio
OOBSIBIIGHHBIX TEM IPEMNOAABATEN0 HEOOXOAMMO YTOUHUTH IUIAH UX NPOBEICHHUSA, MPOIyMaTh
(OpMYITHPOBKH U COJIEpKaHUE YUYEOHBIX BOIIPOCOB, BHIHOCUMBIX Ha 00CYX/IEHUE, 03HAKOMUTHCS
C IIEpPEeYHEM BOIIPOCOB MO TEME CEMHHApA.

B xone cemrHapa Bo BCTYNHUTEIBHOM CJIOBE PACKPBITh TPAKTUYECKYIO 3HAYUMOCTH TEMBbI
CEMHUHAPCKOTO 3aHSITHSI, OMPEICTUTh TOPSAO0K €Tr0 MPOBEACHHUS, BpEMsl Ha 00CYXICHUE KaKI0TO
yuebHoro Bompoca. [IpumeHsist QpoHTaIbHBII ONpPOC JaThb BO3MOXKHOCTH BBICTYIIUTH BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATUH.

B 3axmounTenbHON 4acTH CEMMHAPCKOIO 3aHATHUS CIEAYeT MOJBECTH €ro UTOTU: AATh
OLICHKY BBICTYIUIEHUH KaXJO0ro CTyAE€HTa M Yy4eOHOW TIpynmbl B LEIOM. PackpbITh
IIOJIO’KUTEIIbHBIE CTOPOHBI M HENOCTATKU ITPOBEJEHHOIO CEMHHAPCKOro 3aHATHsA. OTBETUTH Ha
BOIIPOCHI CTYAEHTOB. BblnaTe 3agaHus Il CaMOCTOATEIbHOW pPAa0OTHI MO MOATOTOBKE K
CIIEYIOILEMY 3aHATHUIO.

Bo3moxxHO mpoBeneHHE 3aHATUW W aTTeCTallMii B JAMCTAHIIMOHHOM (opmare C
IPUMEHEHUEM CHCTEMBbl JTUCTaHUUOHHOro o0ydeHus ynusepcutera (CHO-LMS). Ilopsaok
npoBeIeHUs padoT B AUCTAHIIMOHHOM (hopMaTe YCTAHABIMBAETCS OTICIBHBIMH PACTIOPSKEHUSIMH
IPOPEKTOpa 10 Y4eOHOH paboTe W/ HEHTPOM y4eOHO-METOIMUECKON PabOTHI.

6.2 MeToanueckue yKa3aHus I 00y4alOIIMXCS 10 OCBOCHUIO 1M CHUIITHHbBI

6.2.1. CTygeHT ¢ caMOro Hayajga OCBOCHUS JUCIUIUIMHBI JOJKEH BHUMATEIHLHO O3HAKOMUTCS C
paboueii mporpaMMoil TUCIUTUIUHBI.

6.2.2. CryneHTy HEOOXOOMMO COCTaBUTH s ce0si rpaduK BBHIMOJHEHUS Y4eOHBIX pPadoT,
npexycmoTpennbix PITJ ¢ yu€tom TpebGoBaHu IpYrux NUCHUIUIMH, U3Y4aeMbIX B TEKYIIEM
CEMECTpE.

6.2.3. Ilpm npoBeaeHMM 3aHATUH M MPOLEAYpP TEKYIIEW M IPOMEXKYTOUHOM aTTECTAIMHU C
MCIIOJIb30BaHUEM HMHCTPYMEHTOB MH(OPMAIIMOHHON 00pa30oBaTebHOM Cpebl TUCTAHIIMOHHOTO
oOpaszoBanus ynusepcuteta (CJJO MockoBckoro Ilonurexa) kak Bo BpeMsi KOHTAKTHOH paboOThI
C TperojaBareieM, Tak U BO BPEMSI CaMOCTOSITENIbHOM paboOThl CTYAEHT JOJKEH 00ECIeUHTh
TEXHUYECKYI0 BO3MOYKHOCTb JHCTAaHIMOHHOTO IOJKIOYEHHUS K CHCTEMaM JIUCTAaHIMOHHOIO
oOyuenus. Ilpu oTCyTCTBMM Takol BO3MOKHOCTH OOCYAWTH CHUTYallMI0 C IpEnojaBaTeseM
JTUCIUIUIAHBI.

6.2.4. CamocrosTenbHass paboTa sABISETCd OJHUM M3 BUAOB Yy4yeOHBIX 3aHsATHH. llens
CaMOCTOSITENILHOW PabOThI — MPAKTUYECKOE YCBOCHUE CTYICHTAMH BOIIPOCOB, PACCMATPHBAEMBIX
B TIPOIIECCE M3YUICHUS AUCITUTUTIHBI.

Bupl BHEayAUTOPHOM CaMOCTOSITETLHOM pabOTHI:

- CaMOCTOSITEIIbHOE U3YUYEHHUE OTACIIBHBIX TEM JUCLUILINHBL;
- IOArOTOBKA K JICKIIUOHHBIM 3aHATUSM;

- IOArOTOBKA K CEMUHApaM U IIPAKTUYECKUM 3aHATUSAM,;

I[J'I}I BBIIIOJIHEHUS JII000T0 BHJIa CaMOCTOSTEIbHOM pa6OTBI HCO6XO,Z[I/IMO HpOfITH CJICAYHOIINC
OTalIbI:

- OIIpCACIICHUEC LCIIN CaMOCTOSTEIbLHOMN pa6OTBI;
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- KOHKPETHU3aIlUsl MO3HABATEIbHOM 3a/1a4H;

- CAMOOIICHKA TOTOBHOCTH K CaMOCTOSITEIbHOM padoTe;

- BBIOOD a/IEKBaTHOTO CIIOCO0a JCUCTBHS, BEIYIIECTO K PEIICHUIO 33/1a4H;

- IUTAHUPOBaHKE PabOTHI (CAMOCTOSTEILHOW WM C TOMOIIBIO MTPETIOIaBaTelIs ) Hall 3aIJaHHEM;

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

- peduiekcus;
- MPE3CHTAIUS CAMOCTOSATEIIbHON PabOTHI.
7. ®OoH/I OLIEHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISl U OLleHUBAHNS Pe3YJIbTATOB 00y4eHHUs

JI71s1 KOHTPOJIA yCIIEBaEMOCTH M Ka4€CTBA OCBOCHMS AMCLMIUIMHBI HACTOSIIEH IPOrpaMMON
IIPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH YCIIEBAEMOCTH (TEKYIIHI KOHTPOJIb);

- IPOMEXKYTOYHAs aTTecTalus (3a4eT).

7.2 lllkana u KpUTEPUM OLICHMBAHMS Pe3yJIbTATOB 00y4YeHUsI IPOBECHU N
MPOMEKYTOYHOM aTTeCTALNH

MIxana

Kpurepun onenuBanus
OLICHMBAHUSA

BrinonHeHs! Bce BUAbI yueOHOU pabOThL, TPEAYCMOTPEHHbBIE YUEOHBIM IIJIAHOM.
CTyneHT JEeMOHCTpPUpPYET COOTBETCTBUE 3HAHWN, YMEHUH, HaBBIKOB
IpUBEIEHHBIM B TaOIMIaX TMoOKa3aTelled, omepupyer NpuOoOpPETEHHBIMU
3auTeHo 3HaHWUSMH, YMEHUSIMH, HaBbIKaMH, IPUMEHSIET UX B CUTyallUsIX MOBBILIEHHON
cnoxHocTd. [Ipu 3TOM MOryT OBITH JONYIIEHBl HE3HAYUTEJbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYJHEHUS IIPU aHAIMTUYECKUX OINEPaLUsiX, IEPEHOCE 3HAaHUI
Y YMEHUI Ha HOBBIE, HECTAaH/IAPTHBIE CUTYALUH.

He BwimonHeH oauH win 6osee BUIAOB yueOHON pabOThI, MPEayCMOTPEHHBIX
paboueit mporpamMmmoi. CTyIeHT JEMOHCTPHUPYET HEMOJHOE COOTBETCTBHE
3HaHWH, yMEHWH, HABBHIKOB TIPHUBEIECHHBIM B TaOIMUIlAX TOKa3aTelNeH,
He 3auteno | nomyckaroTcs 3HAYUTENbHbIE OMIMOKM, MPOSBISETCS OTCYTCTBUE 3HAHUU,
YMEHUM, HaBBIKOB MO PsAYy MOKa3aTeeH, CTYy/IeHT UCTIBITHIBAET 3HAUUTEIbHbIE
3aTPYAHCHUA MTPH ONICPUPOBAHUHN 3HAHUAMHA U YMCHUAMMU IIPU UX IMEPEHOCE HaA
HOBBIC CUTYyallhH.

7.3 OueHo4HbIe CpeacTBa

7.3.1 Tekymmii KOHTPOJIb



12

By paboTthl dopma OTYETHOCTH U TEKYIIETO KOHTPOJIS
JlaboparopHuas paboTa OTMeTrka B KypHaje IpenojaBaTelieM o
MPUCYTCTBUU u aKTUBHOM y4acTuu

oOyyaromierocss  Ha  OOCYXICHHHM  TEMBbI
nabopaTopHoi paboTel. OGOpMIICHHBIN OTYET IO

naboparopHoit pabore. TectupoBanue 110
IPOHICHHBIM TEMaM.
Pedepar Odopmiiennsiit  pedepar C OTMETKOM

IpEenoAaBaTesl  «3a4T€HO», IOJTrOTOBIICHHAS
npe3eHTanyss o TeMme pedepara, OTMETKa
IpernojaBaTeieM B JKypHaJe O BBICTYIJICHUH
oOyuaromierocss Ha 3aHsATHH. Tembl pedeparoB
IpPE/ICTaBICHb B MNPWIOKEHHH 2 K padoueit
nporpamMme

7.3.2. [IpoMe:xxyTOUHASI ATTECTAIUSA

[Tpomexxyrounasi aTrectanus - (3a4eT) MpoOBOIUTCS MO Omieram B ycTHOM (opme. Permament
IIPOBEJCHUS aTTECTALUH:

- BpeMs JIs IOJITOTOBKM OTBETA HAa BONpPOCH! He Ooiiee 40 MUH.
- BpeMs Ha OTBET Ha 3a/laHHbIe BOIIPOCHl He Oosee 10 MuH.
buner cocTouT U3 ABYX TEOPETHYECKUX BOIIPOCOB.

[IepeueHs BOMPOCOB K 3a4€Ty MPUBEACH B MIPHIOKEHUH 2 K paboueil mporpamme.
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[Ipunoxenue 1.

TemaTuuyecKuid nJaaH AUCHHUIIIMHBI «TexHosorus KOHCTPYKIMOHHBIX MAaTCPHAJI0B» 110 HAIIPABJICHHUIO ITOITOTOBKHU

15.03.03 [IpukjiagHast MEXaHUKA

(bakasaasp)

n/n Paszpnen o Buabi yueOHoli padorsl, CamocrosiTe/ibHOM padoThI DopmMbI
= BKJIIOYAsl CAMOCTOAITETbHYIO CTYeHTOB aTTecTall
§ padoTy CTyIeHTOB 1 un
154 TPYA0EMKOCTH B Yacax

e | B
3 = J | II/C | Jag. | CPC | KCP | K.P. | KIL. | PTP | Pedp. | K/ | D 3
= D
3 | = P
11 Matepuassl, UX CBOICTBa U 00JaCTH 5 1 9 3 N
MIPUMEHEHHS
1.2 M
Ha6f)paT0pHaﬂ pabora «MexaHu4ecKue 5 1 5 1 T
CBOHWCTBa»
1. T
3 JlabopaTtopHas pabota «TBepaocTs 5 ) ) 1 -
MaTepHaIIOB»
1.4 OCHOBBI METAJUTYPTHYECKOTO MTPOU3BOJICTBA 5 2 2 3 +
1.5 Crany ¥ 9yryHBI 5 3 2 3 +
1.6 JlabopaTtopHas padota «Knaccudukanus u 5 3 ) 1 T
MapKHPOBKA CTaJIeH M IyTYHOBY»
1.7 LIBeTHBIC METAIIIIBI M CIJIaBBl HA UX OCHOBE 5 4 2 3 +
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1.8 JlaboparopHas pabota «Knaccudukarus u

MapKHPOBKA LIBETHBIX CIUIABOBY
1.9 OCHOBBI JTUTEHHOTO MTPOU3BOACTBA! 2
1.10 JIaGoparopnas pabota «Ilomydenue oTIMBOK

B IIECYAHO-TIIMHUCTBIC (POPMBI»
1.11 O06paboTka METaJUIOB 1aBJICHUEM 2
1.12 JlaGopaTopHas paboTa «X0JIogHas JTUCTOBAs

[ITAaMITOBKA
1.13 CBapoyHO€ MPOU3BOJCTBO 5
1.14 JlabopaTtopHas padbota «Pyunast myropas

CBapKa»
1.15 O06paboTka METaIIOB pe3aHUEM )
1.16 JlabopaTtopHas pabota «O6padoTka

3arOTOBOK THITa BAJIOB)
1.17 AJIUTMTUBHBIE TEXHOIOTHH 2
1.18 JIaGoparopHas pabota «BpiOop MaTepuanon

JJIA I/ISHGJII/II\/’I 10 X HaA3HAYCHHUIO U YCIIOBUSAM
OKCILTyaTaliuu»
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HUroro

18

18

36

1
pedepar

3a4CT
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[Tpunoxxenune 2

®OH/I OHEHOYHbBIX CPEACTB IO JUCHUIIJINHE
TexHo10rMsl KOHCTPYKIHMOHHBIX MATEPHAJIOB
Hamnpasnenue noarotroBku
15.03.03 IIpukaagHass MexaHMKa
O6pazoBarenbHast mporpamma (IpoGuiIb MOATOTOBKH )
IIporpammupoBanne u HU(PPOBbIE TEXHOJIOTUHM B JUHAMHUKE U IPOYHOCTH

Tembl pedepaToB

Onekrpoduznueckre MeToibl 00padoTku. CyIIHOCTh, CXEMBbI U IPUMEHEHUE.
WucTpymMeHT u 000pyAOBaHUE I TPOKATKH.

[IpeccoBanue: cxembl, HHCTPYMEHT, 000pyI0BaHHUE.

Bonouenue: cxembl, HHCTPYMEHT, 000pyI0BaHHE.

OcHOBHBIE OTepaIiy KOBKU U MPUMEHSIEMBI HHCTPYMEHT.

['opsiuast oObeMHas MITaMIIOBKA: CYITHOCTh, MHCTPYMEHT, 000py/I0BaHuE.

CBapka 3JeKTpOHHBIM JTy4oM. CyIIHOCTh, IPUMEHEHHE.

Xonoanast 00beMHas MITAMIIOBKA: CYIIIHOCTb, CXEMBbI, ONI€pPaIlK, UHCTPYMEHTHI,
00opyI0BaHue.

9. TexHOoIOTHYECKHE METOIbI 00PaOOTKH.

10. IIpupomHbIe NUCTOYHUKH MaTEpUaIoB (PyAbl YEPHBIX U [IBETHBIX METAJIOB, TJIMHBI).

11. Cnoco0»l yiay4dieHus KayecTBa CTajei.

12. TIpoayKThl TOMEHHOTO ITPOU3BOJICTBA, HX HCIIOIH30BAHHE.

13. JIuteé B koKkmIb. [leHTpOOSIKHOE JINTHE.

14. Cmnoco6sl monyuenus ctanu. KuciopoagHo-koHBepTepHBIii crioco0. CriocoObl BIMIIABKU
cTajau, Ero OCOOEHHOCTH

15. TlonmyuyeHue cTajay B MApTEHOBCKUX revyax. Kuciblit 1 OCHOBHOM MPOIECCHI, HX
PEeUMYIIECTBA U HEJOCTATKH

16. Knaccudukaius yriepoaucTbiX cTaneil, UX MapKUpPOBKa, CBOWCTBA, MPUMEHEHUE

17. O060104KOBOE JUTHE.

18. Tlonmyuenue menu. CrizaBbl HA OCHOBE MEIU: TATYHH, OPOH3BI HX MapKHUPOBKA, CBOMCTBA U
Ha3zHauCHHE.

19. Tlonyuenue amomunus. CIijiaBsl HA OCHOBE allFOMUHHUS, UX MapKHUPOBKA, CBOICTBA U
Ha3HAYCHUE.

20. TlopomikoBas MeTammyprusi. MeToibl MOTy4YeHUs eTaell U3 rpaHyIupPOBaHHBIX,
MTOPOIIIKOBBIX U CIIOUCTBIX MaTePUAIIOB, KX CBOWCTBA U IPHUMCHCHHE.

21. MeTobl MONyYEHHUs TOTUMEPHBIX KOMIIO3UIIMOHHBIX MaTepPHAIOB, U MepepaboTKa UX B
U3JIeNTUS: TIPECCOBAHME, JINTHE MOJT AaBICHHEM, SKCTPY3HSI.

22. CnocoObl yay4lIeHHs KauecTBa cTajei

23. JlazepHas cBapka

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

25. AJJIMTHBHBIC TEXHOJOTUH MPOU3BOJICTBA JCTAJICH MaIluH

26. AJnUTHBHBIE TEXHOJOTUU MPOU3BOACTBA JeTallei MalluH

27. OO0mas XxapakTepUCTHKA PAa3HBIX BHJIOB aJTATHBHBIX TEXHOJOTHI

28. Crnekanne. OcHOBHBIC BUABI U 3aKkOHOMepHOCTH. TexHomoruu. O6opynoBaHue.

29. OcHOBHBIE CBOICTBAa TOPOIIKOB. METOMKH U TEXHHUYECKHE CPEJICTBA UX OTPEICTICHHS
30. IlopomkoBas metamnyprusi. CrieraibHbIe METOABI (JOPMUPOBAHUSI.

Nk~ wN R
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Bonpocsl k 3auery

MexaHnnyeckue cBoiicTBa MaTepuaioB. VcnbITaHus HA paCTSKEHHUSL.
MexaHn4eckue CBOMCTBA MaTepUAIIOB. TBEPIOCTh METAIIOB.

Martepuainsl A1 IPOU3BOACTBA METAJJIOB U CILJIABOB.

ITpon3BOACTBO cTajel U YyT'yHOB.

[Tpon3BOICTBO LIBETHBIX METAJIJIOB.

Knaccudukanus cranei.

YranepoaucTeie cTajal 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. [IapuKOMOIINIIHITHUKOBEIC CTAIIH.

14. JKaponpouHbI€ CTalu U CIUIABBI.

15. UHcTpymeHTaIbHBIE CTAJIU U CIUIABHI.

16. UYyrysn. CBoiicTBa, MapKHpPOBKa, IPUMEHEHHUE.

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

18. Jledbopmupyemblie altOMHUHHEBBIE CILIABBI.

19. KaponpouHbie alTFOMUHUEBBIE CILIABHI.

20. JlureliHble CILUIaBHI.

21. JlaryHw.

22. BpoH3bI.

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

24. Menp U cIuIaBbI Ha €€ OCHOBE.

25. Marnuii 1 CIUIaBbI Ha €T0 OCHOBE.

26. AuTUGPUKIIMOHHBIE ( TOJIIMITHUKOBBIE CTIJIABHI).

27. KOMIO3UITMOHHBIE MaTePHAITBI.

28. Ilnactuyeckue Macchl.

29. Tlopomku 1Jist IPOU3BOJICTBA METOAAMHU OPOIIKOBOI MeTaITypriui. OCHOBHBIE CBOWMCTBA.
MeToauKky U TEXHUYECKHE CPEICTBA UX OIPEICICHHS.

30. CeIpbe MOPOIIKOBOW METAJUTYPTUN: TIOPOIIKH METAJIOB, KEPAMHUKH, TEXHOJIOTUIECKHE
CMa3KH U MacTUu(UKaToOpsbl

31. Toxapnas 06paboTka. THIIBI M TEXHOJIOTUYECKHAE BO3MOKHOCTH

32. Pexymuit ”HCTPYMEHT U TEXHOJIOTMYECKasi OCHACTKA TOKAPHON 00pabOTKH.

33. Tumsl ¥ TEXHOJIOTHYECKHE BO3MOKHOCTH CTAaHKOB CBEPIIMIIHO-PACTOYHON TPYIIIIHL.
34. Twunsl ¥ TEXHOJIOTHUYECKHE BO3MOKHOCTH CTAHKOB CBEPIMIBHO-PACTOUHOM TPYIIIHI.
35. ®pesepHbIC CTAHKH U UX TEXHOJIOTHYECKHE BO3ZMOKHOCTH.

36. OcHoBHBIE THUIIBI (DPE3 U TEOMETPUUECKHE MMapaMeTPhl UX PEXKYIIEH YacTH.

37. O0paboTka pe3anreM adpa3MBHBIM HHCTPYMEHTOM.

38.  OcHOBHBIE TUIIBI CBAPHBIX COSAMHEHUN U CBAPHBIX IITBOB.

39. Pyunas gyroBasi cBapka.

40. AproHoayrosasi cCBapKa.

41. yrosas cBapka 1oj cioeM ¢iroca.

42. Csapka B cpene yraekucioro raza CO2.

43. TexHonorus U 000pyIOBaHHE KOHTAKTHOW CBApPKH.

44. Tlna3MeHHas, SIEKTPOHHO —ITy4eBas U Ja3epHas 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 TUTHS.

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 peau3aluu aAJIUTUBHBIX TEXHOJIOTHM.

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.



