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1. Iesn, 327241 U IVIAHUPYEMBbIe Pe3yJIbTATHI 00y4eHHs 110 AUCHHUIIINHE

HGJ'IB JUCHUIIIINHBI - (bOpMI/IpOBaHI/Ie 3HAHUM O COBpPCMCHHBIX METOJAaxX MPOU3BOJACTBA U
00pabOTKH KOHCTPYKIIMOHHBIX MAaTEPHAJIOB.

3agaun AMCHUIUIMHBL - IOJATOTOBKA CTYAEGHTOB K JIESTEIBHOCTH B COOTBETCTBUH C
KBaTN(UKAITMOHHOW XapaKTEPUCTUKON 110 HAIPaBICHUIO, B TOM 4Hcie (GOPMUPOBAHNE YMEHUH
10 BBISBICHUIO HEOOXOIMMBIX YCOBEPUICHCTBOBAHMH M pa3paboTke 3(PQPEeKTUBHBIX METOJIOB
IPOU3BOJCTBA U 00PabOTKN KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

[Inanupyemble  pe3ynbTaThl OOy4eHHUSI — OCBOCHHME CIIOCOOOB  IMPOM3BOJCTBA
KOHCTPYKLIMOHHBIX ~MaTepUAJIOB, TEXHOJOTMYECKMX MPHEMOB 00pabOTKM ¥  METOAOB
UCCJIEIOBAHMS UX CBOUCTB.

OOyuenue no qucuuruHe « TeXHOIOTUs KOHCTPYKIIMOHHBIX MaTEePUAJIOBY HAIpPaBJICHUIO

Ha (GopmupoBanue y obOydarommxcs cienyronux komrerennun ¢ @I'OC 18.03.02 «3uepro- u
pecypcocOeperarorme mporecchl B XUMHUYECKONH TEXHOJIOTHH, HEPTEXUMUU U OMOTEXHOIOTUN !

Koa n HauMeHoBaHNe KOMIIETeHIIUIi NuaukaTopsbl J0CTHXKEHUS
KOMIIeTEeHIINH

YK-1. Cnocoben ocymectBiasaTh nouck, | UYK-1.1. Ananusupyer 3amady, BbIACHsAA €€
KpI/ITI/ILIeCKI/Iﬁ aHaJIu3 U CUHTCE3 I/IH(bOpMaHI/II/I, 0a30BLIE COCTAaBJISIIOIINE

MPUMEHSATh CUCTEMHBIN MOX0]T 1JIS PEIICHUS
IMOCTaBJICHHEIX 3a7a4

NVYK-1.2. OcymiecTBasieT NOUCK, KpUTUYECKH
olLleHUBaeT, 0000IIaeT, CUCTEeMATU3UPYET U
pamkupyer uHbOpMaIHO, TpeOyeMyro s
peuIeHus OCTaBICHHOW 3a1a4n

NYK-1.3. PaccmatpuBaeT ® mpeiaraer
paloHaIbHbIE BapUaHTbI pelieHus
MIOCTaBJIEHHOMW 3a/1a41, UCIIO0JIb3Yys CUCTEMHBIH
MOAXOJ,  KPUTUYECKHM  OLEHMBAET  MX
JIOCTOMHCTBA U HEJOCTATKN

YK-2. Cnocoben ompenensats Kpyr 3amad B | UYK-2.1. @opmynupyeT COBOKYITHOCTD 3aa4
pamMKax [OCTaBICHHOM LEIM M BBIOUPATh | B paMKaX IIOCTABIEHHOHW €M IIPOEKTa,
ONITUMAJIFHBIE CIIOCOOBI MX PEHICHUS, UCXOMIS
U3  JCHCTBYIOIIMX  MPaBOBBIX  HOPM,
UMEIOIINXCS PECYPCOB U OTpaHUYCHU I

pelieHne  KOTOphIX  obecneunBaeT — ee
JOCTIKEHHE

NVYK-2.2. Ompenenser  CBSI3U  MEXIy
MOCTaBJICHHBIMU  33Ja4yaMM, OCHOBHBIMH
KOMIIOHEHTaMU TPOEKTa U  0XHJIAaeMbIMH
pe3yabTaTaMy €ro peaan3anuu

NYK-2.3. Beibupaer onTuManbHbIE CIIOCOOBI
MJIAHUPOBaHMUS, pacpeneneHus 30H
OTBETCTBEHHOCTH, PEIICHUS 3aJad, aHaJIn3a
pe3yiabTaTOB €  y4€TOM  JACHCTBYIOLIUX
MIPAaBOBBIX HOPM, HMEIOIIUXCS  YCIIOBHH,
pECYPCOB M OTPAaHUYEHUH, BO3MOYKHOCTEU
WCIIOJIb30BAHUS

2. MecTO 1MCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON POrPaMMbl
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JluciumimHa OTHOCHTCS K 00s13aTeNIbHOM yacTu 610Ka 1 «{uCIUIITUHBL (MOTYIIN)».
JucuuriauHa B3auMOCBsi3aHa JIOTHUECKH U COJIEPIKATEIBHO - METOJIMYECKH CO
CJEeAYIOIIMMHU JTUCUUIUTMHAMU U nipakTukamu OOIT:

- CONPOTHUBJICHUE MATEPUAIIOB;

- MaTepHAJIOBEICHHE;

- JIeTaJli MaIlliH ¥ OCHOBBI KOHCTPYUPOBAHUSI,
- usuka;

- IPOYHOCTH MAIIMH U aNlapaToB.

3. CTpyKkTypa U coepxkaHue TUCHUILINHBI

OO61mast TpyA0EMKOCTh TUCIUTLIIMHBI COCTaBIsET 3 3aueTHbIe enuHuilbl 108 yacoB

3.1 Buabl yueOHOI padoThl U TPYA0EMKOCTH

Ounast popma 00yyeHust

Ne ni/m Bua yuebHoii padorbr KomnuectBo | CemecTphl
4acoB 4
1 AyIUTOpPHBIE 3aHATUS 36 36
B Tom uucie:
1. Jlekuun 18 18
2. CeMuHapckue 3aHATHS 18 18
2 CamocrosiTesibHas padora
B Tom uucie:
1. [ToaroToBKa K CEMUHAPCKUM 3aHSATHSIM
2. CaMocTosATeIbHOE U3YUICHHE 72 72
3 IIpomexyTouHAasl aTTEeCTALMSA
3auet/aud.3auer/sK3aMeH 3auer 3a4er
HTroro 108 108
108 36 18 18 72

3.2 TemaTn4ecKuii MJIaH U3yYeHUS AUCHUTIIHHBI

(o hpopmam oOydeHMs)
3.2.1. OuHnas ¢popma oOyueHus

Pa3zgenpl/TeMbI

TpynoemkocTsb, yac
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1.1 Martepuarsl, ©X CBOHCTBa U 00JACTH 5 5
MIPUMEHEHUS
1.2 CeMmuHapckoe 3aHsATHE 5 5
«MexaHn4yecKue CBOMCTBa
1.3 Cemunapckoe 3anstue «IBepaoctsb 5 )
MaTepUajIoBy
14 OCHOBBI METAJTYPTHYECKOTO 5 5
MIPOU3BOJICTBA
1.5 Cranu 1 4yryHsl 2 6
1.6 CemuHapckoe 3aHsATHE
«Knaccudukanus 1 MapKupoBKa 2 2
CTaJiell M UyTYHOB)
1.7 LIBeTHBIC METAJIIBI M CIJIABBI HA UX 5 6
OCHOBE
1.8 CeMuHapckoe 3aHsTHE
«Knaccudukanus 1 MapkupoBka 2 2
I[BETHBIX CIIJIABOB)»
1.9 OCHOBBI JTUTEHHOTO MPOU3BOACTBA! 2 6
1.10 | Cemunapckoe 3anstue «lloxyuenue
OTJIUBOK B TIECYAHO-TJIMHUCTHIC 2 2
bopMbI»
1.11 | O6paboTka METaIIOB JIaBIEHUEM 2 6
1.12 | CemuHnapckoe 3aHsaTue «XO0JI01Has 5 5
JUCTOBAS MITAMIIOBKA)
1.13 | CapouyHOe MpOU3BOJCTBO 2 6
1.14 | CemuHnapckoe 3anstue «Pyunas 9 9

JyTOBast CBapKa




1.15 | O6paboTka METAJIJIOB Pe3aHUEM 2 6
1.16 | Cemunapckoe 3anstue «O06paboTka 5 5
3ar0TOBOK THITa BAJIOB)
1.17 | AgguTyUBHBIE TEXHOJIOTUN 2 6
1.18 | Cemunapckoe 3anstue «Bpidoop
MAaTEepHAJIOB I U3JEIUN 110 UX 5 5
HA3HAYCHUIO W YCIIOBUSIM
IKCILTyaTaIlun»
Hroro 144 18 18 72

3.3 Conepskanue QM CHUIIAHbBI
Tema 1. MarepuaJibl, HX CBOHCTBAa M 00J1aCTH PUMEHEHUS.

BuyTtpeHHee cTpoeHHME M CBOICTBAa METaNIOB. ATOMHO-KPUCTAJLIMYECKOE CTPOCHHUE
MeTaisioB. [lonsTue o crpoenue cruiaBoB. Jlepopmanyst 1 MeEXaHUYECKUE CBOWCTBA MaTEpUAIIOB.
Harpy3ka HanpsbkeHust M gedopmauuu. Biusnue mnactuyeckodt aedopmaiuu Ha CBOMCTBa
Matepuanos. Mexannueckue cBoiictsa. [loHATHE 0 KOHCTPYKTHBHON IPOYHOCTH MATEPUAIIOB.

Tema 2. OcHOBBI MeTAJUTYPru4ecKoro npousBoacTea. CTpykTypa MeETaJUIyprudeckoro
IIPOM3BOJCTBA M €ro MNpoAykKuus. Marepuaibl Uil NPOU3BOJACTBA METALNIOB U CILJIABOB.
[Tpon3BOACTBO YYryHOB (MaTepHasbl, IPUMEHSEMbIE B IOMEHHOM MPOU3BOCTBE, IOJrOTOBKA K
IUIaBKe, BBIIUIaBKa 4yryHa). [Ipou3BoacTBO cTamy (CyIIHOCTh Mpoliecca, IPOU3BOJCTBO CTAIH B
MapTEeHOBCKHUX II€4ax, B KHUCIOPOAHBIX KOHBEPTEpPAx, B DJIIEKTpOIl€YaX, pa3iIMBKa CTallH,
KPUCTAJIJIM3ALUsl U CTPOCHUE CTAbHBIX CIUTKOB, CIIOCOOBI MOBbIMIeHUs cTanun). [Ipon3BoacTBo
1BeTHbIX MeTayioB (IIpon3BoacTBO Meau, atOMUHUS, MarHus, TUTaHa)

Tema 3. CTam 1 YyryHBbI.

Knaccugukanus, coiictBa u mMapkupoBka. Uyrynsl (Cepblif, KOBKHH, BBICOKOIPOYHBIMH,
CHelHalibHbIe). YTJIepOAUCThIe KOHCTPYKIMOHHBIE cTanu. JlermpoBaHHble cTanu. PeccopHo-
NpYKUHHBIE cTanu. [IapuKOmOAIINITHUKOBBEIE CTAIN. ABTOMATHBIE CTainu. MHCTpyMEHTAIbHbBIE
cTanu U cruiaBbl. CTallu U CIUIaBbI C 0COOBIMM CBOMCTBA (M3HOCOCTOWKHE, KOPPO3MOHHO-CTOMKHE,
KapOIPOYHbIE)

Tema 4. LIBeTHBIE MeTA/UIbI U CIVIABBI HA UX OCHOBE.

TutaH, amroMUHUHN, MeIb, MarHuid ¥ uX cruiaBbl. Kimaccudukamnms, MapkupoBka, 00JacTu
IIPUMEHEHUE.

Tema 5. OcHOBBI JINTEITHOT0 NPOU3BOACTBA
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du3nuecKkue OCHOBBI U KJIacCU(pHUKAIMS METO0B (hOpMOOOpa30BaHUs 3aTOTOBOK JINTHEM.
Jluteiinble cBOCTBA CIUIaBOB. JInTeiiHbIe criaBbl. JINThE B pa30BbIE IECUAHO-TITUHUCTHIE (POPMBI.
CriennanbpHble METOABI JINThS (JINThE B 000JI0YKOBBIE (POPMBI, JINTHE MO BHIMIABIAEMBIM MOJIEIISM,
JUTHE B METAJUINYECKUE (POPMBI, JINTHE O] JaBJIEHHEM, LIEHTpoOekKHOe IUThe). BriOop MeTona
W3TOTOBJIEHUSI OTJIMBKH.

Tema 6. O6padoTKka MeTaJLIOB 1aBJIeHHEM

dusnyecKkue OCHOBBI METOJIOB 00paOOTKU METAUIOB AABJICHUEM. XapaKTepUCTUKA METOIOB
o0paboTku MertaysioB JaBineHueM. IIpokatka. [IpeccoBanue m Bomouenue. Koeka. OO0bEMHas
HITaMIOBKa (Topsiyast U XoyioHast 00bEMHast). JIncToBas mTamMIoBKa.

Tema 7 CBapoyHOe NPOU3BOACTBO

du3nyuecKkue OCHOBBI M KJIACCH(UKALM METOJ0OB CBAapKH. THUIBI CBApHBIX COEAMHEHHUH U
HOJArOTOBKa KPOMOK. Marepuansl Juist 1yroBoil cBapku. OCHOBBI JyroBOH CBapKu MeTasia
(Pyunast nyroBasi cBapka, JyroBasi cBapka moJ (UIroCOM, AYroBas CBapKa B Cpelle 3allUTHBIX
razoB) TexHonmorms W oOOpydZOBaHHE OE3AYrOBBIX CIIOCOOOB CBapKH  IUIaBICHHEM
(37eKTpolLUIaKoBasi CBapKa, ra3oBas CBapKa, TEpMUYEcKas pe3ka MeTayuloB). TexHosorus u
000pyJIOBaHUE KOHTAaKTHOW CBapku (CYIIHOCTb Ipoliecca, CThIKOBAas, TOYEYHas M LIOBHAs
KOHTaKTHasi cBapka). CrienuanbHbie criocoObl cBapku (CBapka METaJIOB TPEHUEM, AJIEKTPOHHO-
JTy4eBas CBapKa, XOJIOIHAs cBapka, Au(Qy3nOHHAs CBapKa, YIbTPa3BYKOBas CBapKa, Ja3epHas
CBapKa, IIa3MeHHasl CBapKa, CBapKa B3pbIBOM)

Tema 8 O0padoTka MeTaJ10B pe3aHHeM

®dusndeckue OCHOBBI 00pAaOOTKM pe3aHMeM. DJIEMEHTHI MpoIecca pe3aHusi U PEexKYIIEro
uHcTpyMeHTa. OOpa3zoBaHue CTPYXKKU U COMYTCTBYIOMIME siBJIeHU. CHIIbI U padoTa MpU pe3aHUU.
OO0ume cBefieHUsl O METaI000pabaTHIBAIOIINX CTAHKOB. BeromorareabHble CUCTEMbI CTAaHKOB.
Cuctemsbl ympasneHus. OOpaboTka 3aroTOBOK Ha TOKapHBIX, (pe3epHBIX, CBEPIUIIBHO-
pacTOYHOM TpyNIIbl, 3y0000padaThIBAONINX, NUTH(OBATHHBIX U JOBOJIOYHBIX CTAHKAX.

Tema 9. 9.1 AnauTuBHble TexHoJorum. OOmas xapakrepuctuka. Krnaccuduxamus
aJINTUBHBIX TEXHOJIOIMH. JIOCTOMHCTBA M HENOCTAaTKU aAJWTUBHBIX TeXHoJorni. CpaBHEeHHE
aJTUTUBHBIX M TPAJAMLUOHHBIX T€XHOJIOTMH. OOJacTH MPUMEHEHUS aJIUTHUBHBIX TEXHOJIOTHH.
KauecTBo mpousBojicTBa JAeTajeil Mo aaJuTHUBHBIM TEXHOJIOTHSM. MeTonbl NMPOEKTUPOBAHUS
JeTaneu Jyisi aJyTATHBHOTO Mpou3BoicTBa. 9.2 [opomkoBasi Mmetanayprus. OOmue moaoxKeHus.
ITpon3BOACTBO METANIMYECKMX MOPOIIKOB. CBOMCTBA METAUIMYECKUX MOPOLIKOB U METOJbI UX
KoHTpoisi. DopmupoBanue mnopomkoB. Cnekanue mnopomkoB. CrocoObl NPOU3BOJICTBA
OecropHCThIX MOPOLIKOBBIX K3aenuil. KomnbroTepHoe MonenupoBanue. M3rorosinenue usaenui
6e3 popwm.

3.4 TeMmaTuka ceMMHAPCKUX/TIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI
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3.4.1 CemuHapckue 3aHATHS
Cemunapckoe 3ansatue Nel «MexaHndeckue cBOHCTBa»
Cemunapckoe 3anstue Ne2 «TBepaocTs MaTepragoBy
Cemunapckoe 3ansatue Ne3 «Knaccudukamus 1 MapKUPOBKa CTaJICH U YyTYHOBY
Cemunapckoe 3anstue Ned «Knaccudukaius 1 MapkupoBKa [IBETHBIX CILJIABOBY
Cemunapckoe 3anstue Ne5 «[lomyyeHne OTJIMBOK B IECYaHO-TIIMHUCTBIE (DOPMBI»
Cemunapckoe 3anatue Ne6 «Xon01Hast JUCTOBAs IITAMIIOBKa)
CemuHapckoe 3anstue Ne7 «PyuHas nyrosas cBapka»
Cemunapckoe 3aasaTae Ne8 «O06paboTka 3aroTOBOK THIIA BAJIOBY
Cemunapckoe 3aasaTre Ne9 «Bpibop MaTepuanoB ISl M3ACIUHN 10 UX Ha3HAYCHHUIO U
YCIIOBUSAM JKCIUTyaTaLlu»
3.5 TemaTuka KypcoBbIX POEKTOB (KYPCOBbIX padoT)
KypcoBbie paboThl 110 TaHHOM TUCHUILIMHE HE MPEAYCMOTPEHBI.

4. Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0eceueHue
4.1 OcHoBHAaf JIUTEpPATYypa
1. Maiitakos, A. JI. TexHOIOTHSI KOHCTPYKIIMOHHBIX MaTepHAJIOB : yueOHoe mocodue / A.
JI. Maiitakos, H. T. Betrpoga, JI. H. BepsizeBa. — Kemepono : KemI'VY, 2020. — 219 ¢. — ISBN
978-5-8353-2672-3. — Tekcr : a5eKTpoHHBIH // JIaHb : 37IeKTPOHHO-ONOIMOTeUHAsI CUCTEMA., —
URL: https://e.lanbook.com/book/188103 (marta o6pamenus: 18.09.2020). — Pexxum gocryma:
JUISL aBTOPH3. MOJIb30BATEIICH.

4.2 lonoJHUTeIbHAS JIUTEPATYypa
1. Aronios, P. III. TexHOMOTHS KOHCTPYKIIMOHHBIX MAaTEPHAJIOB : y4eOHO-METOIUYECKOC
noco6ue / P. I1I. Aronos, B. B. Kunsakos, @. A. lapudymnun. — Kazans : KHUTY, 2017. — 424
c. — ISBN 978-5-7882-2084-0. — Tekcr : anekTpoHHbIH // JlaHb : 3IeKTpOHHO-OMOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/101900 (nata oopamienus: 18.09.2020). — Pexxum
JIOCTYTIA: JIJIsl aBTOPHU3. TOJIb30BATEIICH.

2. CaBuu, B. B. IlopomikoBas MeTauTyprusi: COBPEMEHHOE COCTOSIHUE M TEPCIIEKTUBEI
pa3Butus : MmoHorpadus / B. B. Casuu, C. A. OrnesneBa. — Ilepms : [THUITY, 2021. — 695 c.

— ISBN 978-5-398-02664-1. — Tekcrt : 3neKkTpoHHBbIH // JlaHb : 31eKTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/239906 = — Pexum mocrtyma: ajisi aBTOPH3.
IOJIb30BaTEICH.

4.3 JekTpoHHBbIE 00pa3oBaTeIbHbIE PECYPCHI
[IpoBenenue 3aHATHII M aTTeCTallMii BO3MOXKHO B JUCTAaHIIMOHHOM QopMmare ¢
MPUMEHEHHUEM CHUCTEMBbI AHCTaHIIMOHHOrOo oOyueHusi yHuBepcuteta (CJIO-LMS) na ocHoBe
pa3paboTaHHBIX DJEKTPOHHBIX OOpa3oBarenbHBIX pecypcoB (DOP) mo Bcem pazgenam

[POrPaMMBI:
Hasanune S0P Ccpuika Ha Kypce
Texuonorust https://online.mospolytech.ru/course/view.php?id=116
KOHCTPYKIMOHHBIX 26
MaTEepUAJIOB

4.4 JInnieH3UOHHOE M CBOOOHO PacnpocTpPaHsieMoe MPOrpaMMHoe odecrevyeHue


https://e.lanbook.com/book/188103
https://e.lanbook.com/book/101900
https://e.lanbook.com/book/101900
https://e.lanbook.com/book/239906
https://online.mospolytech.ru/course/view.php?id=11626
https://online.mospolytech.ru/course/view.php?id=11626
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Ne | HaumenoBanue | Pazpadorumk I1O | loctynHocTh Ccpuika Ha Equnblii peectp
(mpaBoo0aaaares1 | (JIMIeH3MOHHOE, | POCCHICKHMX MPOrpaMM Jist
b) CBO0OHO 9BM u B/l (npu Haanuuu)
pacnpocTpaHsieM
oe)
1. MoitOduc 00O "HOBBIE JluneH3nonHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOT " 75

4.5 CoBpeMeHHble TmpodeccHOHATIbHbIE 0a3bl

CIIPABOYHBIC CUCTEMBI

AAHHBIX W WH(OPMAIMOHHbIE

Ccblika Ha
HaumenoBanue HocTynHocTh
pecypc
HNuadopManmoHHO-CIIPABOYHbIE CHCTEMbI
http://
1. | Mudopmanmonnsie pecypest Cetn Y TlocTymHo
Koncynprantllmoc www.consultant.ru
JIeKTPOHHO-0UOINOTEYHbIE CHCTEMBI
Jlanp https://e.lanbook.com/ JocTynHa B cetH
1. WuTepuer 6e3
OTpaHUYECHUN
IPR Books https://www.iprbooksho | HdoctymHa B cetn
2. p.ru/ Hurepuer 63
OrpaHUYEHUI

IMpodeccuonanbublie 6a3bl JAHHBIX

ba3a naHHBIX Hay4HOI
DIIEKTPOHHON OMOIHOTEKU
(eLIBRARY.RU)

http://www.elibrary.ru HoctymHo

5. MaTepHa/JibHO-TeXHHYeCKOe o0ecreyeHmne



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/
https://e.lanbook.com/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.elibrary.ru/
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Howmep
ayTUTOPUH Ob6opynoBanue
1307 CrenunanusupoBanHas yueOHast 1abopaTtopust ¢ 000pyJOBaHUEM —

MOJUPOBabHBIN cTaHok StruersTegraPol-11, meus mydensras [IM-10

Muxkpoteepaomep [IMT-3M ¢ GoTOINEKTPUIECKUM OKYISIPHBIM MUKPOMETPOM
1304 OOM-2

1313 Teepnomep o merony Poksemna TK-2M

Pa3znarounsliit Matepual mo TeMaM y4eOHOM NUCUUIUIMHBL, MJIAKATHI C TOTOBBIMU
W3/ICTIUAMH, MOTYYEHHBIMH PA3JIMUYHBIMU TEXHOJOTUYECKUMHU METOJIAMU,
tBepaomep TP5006, nuarpammel pacTsokeHus ¢ oopasiamu — 20 T,
IITAHTEHITUPKYITH —1 5 T, HOYTOYK, TPOEKTOP, IKpaH

1316

6. MeTonuyeckue peKOMeH 1Al U.
6.1 Meronnueckue peKOMEHAAIMH /LISl IPENoAaBaTe sl 10 OPraHU3alMu 00y4eHHu st

6.1.1. IlpenonmaBarenb OpraHu3yeTr IpeNoJaBaHUE IUCLUUIUIMHBI B COOTBETCTBUU C
tpeboBanusimu "llonoxenus o0 opraHuzanuu 00pPa30BaTENFHOTO MpPOIEcCa B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero ¢puinnanax", yrBepxaEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha nepBoM 3aHSATUM NpenoiaBaTelb JOBOJIUT 10 CBEJCHUS CTYIEHTOB COACpKAHHUE
paboueil mporpammbl nuctumianabl (PIT) v npenocTtaBiseT BO3MOXKHOCTb O3HAKOMIIEHHUS C
IIPOrpaMMoi.

6.1.3. IIpenonaBaTtens 0cOOEHHO OOpaIiaeT BHUMaHUE CTYJCHTOB Ha:

- BUJBI ¥ (OPMBI MIPOBEACHUS 3aHATUH MO NUCIMIUIMHE, BKIIOYAs TOPSIOK MPOBEICHUS
3aHATUHM C IPUMEHEHHEM TEeXHOJIOTUH JUCTAHIIMOHHOI'O OOYYEHUS U CUCTEMbI AUCTAaHIIMOHHOI'O
o0Oyuenus ynusepcuteta (C/1O Mockosckoro Ionurtexa);

- BHMJbI, COACpPXKAHUE M IOPSNOK IPOBEIEHUS TEKYLIEro KOHTPOJIS YCIEBA€MOCTH B
COOTBETCTBUU C (POHJIOM OIIEHOUYHBIX CPE/ICTB;

- (opmy, conepxkaHue U TOPSAOK NPOBENEHUS MPOMEXKYTOUHON arTecTaluud B
COOTBETCTBUU C (POHIOM OILIEHOUYHBIX CPEACTB, IperycMoTpeHHbIM PIII.

6.1.4. JloBOIUT 10 CBEAEHUS CTYIEHTOB TpauK BBINOJHEHUS Y4YeOHBIX padoT,
npenycMoTpenHsix PII/T.

6.1.5. Heob6xoaumo ¢ camMoro Havaja 3aHSITUH PEKOMEHJOBATh CTY/AEHTaM OCHOBHYIO U
JOTIOTHUTEIIBHYIO JTUTEPATypy U yKazaTh MyTH JOCTYIA K HEH.

6.1.6. BHayane wiM B KOHIIE CEMECTpa JaTh CIHMCOK BOIPOCOB [UIsl NOATOTOBKU K
MIPOMEKYTOUHOM aTTeCTaIlluu (IK3aMEeHY WIIH 3a4ETY).

6.1.7. Pexomenayercst (akt o3HakomiieHMs cTyaeHToB ¢ PITJ[ m rpaduxom paboThl
MUCHbMEHHO 3a(UKCUPOBATH MOJMUCHIO CTYJEHTA B JIUCTE O3HaKOMJIEHHUS ¢ conepkanue PIT/I.

6.1.8. IlpenonmaBarenu, BeAylmMH JIEKIUOHHBIE W NPAKTUYECKHUE 3aHATHUSA, OJIKHBI
COIIaCOBBIBaTh TEMATUYECKUHN IUIAH MPAKTHUYECKUX 3aHATUHN, HCIOJIb30BaTh €IUHYIO CHUCTEMY
0003HauEHH, TEPMHUHOB, OCHOBHBIX IMOHATUN AUCIUTITUHBI.

6.1.9. [Ipn moAroToBke K CEMMHAPCKOMY 3aHSATHIO/NA00pPaTOpHOM paboTe MO MEPEeUHIo

OOBSIBIICHHBIX TEM IPEMOJIaBaTENI0 HEOOXOIUMO YTOYHHUTH IIJIaH UX TPOBEIEHUS, MPOIyMaTh
(GOpPMYTUPOBKHU U COAEP)KaHUE YIECOHBIX BOITPOCOB, BEBIHOCUMBIX Ha 00CYKJIEHHE, 03HAKOMHUTHCS
C IIEpEYHEM BOIIPOCOB 110 TEME CEMHHApa.

B xone cemuHapa BO BCTYIUTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAUMMOCTDH TEMBI
CEMHUHAPCKOT0 3aHSITHSI, OMPEIEIUTh MOPSAOK €Tr0 MPOBEACHHUS, BpeMsl Ha 00CYXICHHUE KaKI0TO
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yuebHoro Bormpoca. Ilpumensisi ¢GpoHTaIbHBI OMpPOC JaThb BO3MOXKHOCTH BBICTYIHUTH BCEM
CTyJI€HTaM, IIPUCYTCTBYIOLIUM Ha 3aHATHH.

B 3akimrounTenbHOM YacTH CEMHUHApPCKOTO 3aHATHS CIEAyeT HMOJABECTH €ro MTOTHU: JaTh
OLIEHKY BBICTYIJICHMH KaXJOro CTyJIeHTa M Yy4yeOHOM Tpynmsl B IeJIOM. PackpbITh
MOJIOKHUTEIbHBIE CTOPOHBI U HEJAOCTATKH MPOBEIECHHOTO CEMHHAPCKOro 3aHsATHA. OTBETHTH Ha
BONPOCHl CTYACHTOB. BblnaTh 3agaHust AJ CaMOCTOATENbHON paboThl MO MOATOTOBKE K
CIIEYIOIIEMY 3aHATHIO.

Bo3MokHO npoBeieHne 3aHATHI U aTTecTaluil B AMCTaHIIMOHHOM (opMate ¢ IPUMEHEHUEM
CHCTEMBI IUCTaHIMOHHOTO 00yueHus yausepcurera (CAO-LMS). ITopsaok mpoBeaenus padboT B
JUCTAaHIIMOHHOM (hopMaTe YCTAHABIMBAETCS OTICJIbHBIMU PACHOPSIKEHUSMHU IPOpPEKTOpa IO
yueOHOi1 paboTe W/WiM IEHTPOM Y4eOHO-METOANYECKON paboTHI.

6.2 MeTtoauyeckue yKazaHus 1Js 00y4al0IUXCH M0 OCBOEHHUIO TUCHMILIHHBI

6.2.1. CrymeHT ¢ camMoro Hayajga OCBOEHHUS JUCIUIUIMHBI JOHKEH BHHUMATEIIbHO
03HAKOMUTCS ¢ pabodeil mporpaMMoil TUCIIUITIIHHEL.

6.2.2. CTyneHTy HE0OXOJIMMO COCTaBUTh AJIsl ce0sl rpaUK BBINOIHEHUS Y4eOHBIX paloT,
npenycmorpenHblx PITJI ¢ yuérom TpeOoBaHMH Ipyrux AMCUUIUIAH, M3Y4aeMbIX B TEKYyILEM
ceMecTpe.

6.2.3. Ilpu npoBeneHUN 3aHATUN U IPOLEAYP TEKYIIEH M MPOMEXKYTOYHOM aTTECTalluM C
UCTIOJIb30BaHUEM MHCTPYMEHTOB MH(OPMAIMOHHOW 00pa30BaTeIbHON Cpeabl AUCTAHIIMOHHOTO
oOpaszoBanus ynusepcutera (C/1O Mockosckoro Ilonurexa) kak Bo BpeMsi KOHTAaKTHOM pabOThI
C TperojaBareiaeM, Tak U BO BPEMSI CaMOCTOSITENIbHOM pabOThl CTYAEHT JOJKEH 00ECIEeUHUTb
TEXHUYECKYI0 BO3MOYKHOCTb [IHUCTAaHLMOHHOTO IOJKIOYEHHUS K CHCTEMaM JUCTaHLIUOHHOIO
oOyuenus. Ilpu oTCyTCTBHMM Takol BO3MOKHOCTH OOCYAMTH CUTYyallMIO C IpEnojaBaTesieM
JUCLUIUINHBI.

6.2.4. CamocrositenbHast paboTa sSBISETCS OAHMM W3 BHJOB Y4eOHBIX 3aHATUH. Llemb
CaMOCTOSITENIbHON pabOThl — IPAKTUYECKOE YCBOCHUE CTYA€HTaMH BOIIPOCOB, PACCMAaTPUBAEMBbIX
B IIPOLIECCE U3YUYEHUS TUCHUIUIMHBI.

Buel BHEayAUTOPHOIN CaMOCTOSITENEHOM paOOTHI:

- CaMOCTOSITEIbHOE U3YUEHUE OTJEIIbHBIX TEM JAUCHUIIINHBL;

- IOATOTOBKA K JIEKIINOHHBIM 3aHATHSM;

- IOATOTOBKA K CEMUHapaM, J1ab0opaTOpHbIM paboTaM U MPAKTUYECKUM 3aHATHUSAM;

Jlis  BBIMONMHEHMs JI0OOOTO0 BUAA CAMOCTOSITENbHOW paboThl HEOOXOAMMO IPONTH
CJICAYIOIINE ATAIBL:

- OTIpeJIeNIeHne 1IETH CaMOCTOATENbHOM paboThl;

- KOHKpEeTHU3allus I03HaBaTeIbHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEIIbHOI paboTe;

- BBIOOP aJIeKBaTHOT'O C0c00a JeMCTBHS, BEYILErO K PEIICHUIO 3a/1a4H;

- IUIAHUpOBaHME pabOThl (CAMOCTOSTENBHOW MM C IOMOIIBIO MpernojaBaTess) Hal
3a/laHuEM;

- OCYUIECTBJIEHHE B IPOLIECCE BBHIMOJIHEHUS CaMOCTOSTENBHOW paboThl CaMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUHOT'0) PE3yJIbTaTOB padOThI, U KOPPEKTUPOBKA BBIITOJIHEHUS PaOOTHI;

- pepnexcus;

- IPEe3eHTAIUs CAMOCTOATEIbHONU PabOTHI.

7. ®oHJ OLEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI U OLICHUBAHMS Pe3yJIbTATOB 00y4YeHUs
JU11 KOHTpPOJISl YCIEBAEMOCTU M KA4E€CTBAa OCBOCHHUS JUCIMILIMHBI HACTOSALIEH
IPOrpaMMOi IPeAYCMOTPEHBI CIEYIOIINE BUBI KOHTPOJIS:
- KOHTPOJIh TEKYIIEH YCTIEBAEMOCTH (TEKYIIHI KOHTPOJI);
- IPOMEXYTOYHAsl aTTeCTaIus (3a4eT).
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7.2 lllkana ¥ KpUTEPUH OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHHs NPOBeICHUH

HpOMe)KyTO‘lHOﬁ aTTeCTallumn

Ixan
a
OLICHUBAaHUA

Kpurepun oueHuBanus

3auTeHo

Beimonnensr Bce BHIBI Yy4eOHOW palOTBHI, MPeryCMOTPEHHbIE YYeOHBIM
wiaHoM. CTyeHT JAEMOHCTPHpYET COOTBETCTBHE 3HAHWMW, YMEHHI, HABBIKOB
NPUBEJCHHBIM B TaONHUIaX I[OKa3aTeJei, omepupyer NpHOOPETCHHBIMH
3HAHMUSAMH, YMCHHUSMH, HABBIKAMH, IPUMEHSIET UX B CHTYAIHsIX MTOBBIIICHHOM
cinoxkHoctu. [Ipu 3TOM MOryT OBITH AONYIIEHBI HE3HAYUTENbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyJHEHUS MPH aHATUTHYECKUX ONEpaIHsiX, IEpeHOCe 3HAHUM
¥ YMECHHI Ha HOBBIE, HECTaHJAPTHBIE CUTYallUH.

He 3auteno

He BbinonHeH oauH M Gojiee BUJIOB yueOHOW palboThI, MPeyCMOTPEHHbIX
paboueit mporpammoii. CTYIEHT AEMOHCTPUPYET HEIMOJHOE COOTBETCTBHE
3HAHWM, YMEHMH, HaBBIKOB NPUBEIACHHBIM B TabauIax IOKa3aTeseH,
JIOTIYCKAlOTCA 3HAUUTENbHBIE OLIMOKH, MPOSBIAETCS OTCYTCTBHE 3HaHMI,
YMEHMM, HaBBIKOB 110 Psy [10KA3aTeJEH, CTYI€HT UCIIBITHIBAET 3HAYUTEIIbHBIC
3aTpyJHEHUS IPU ONEPUPOBAHUU 3HAHUSIMU U YMEHHUSIMU MPU UX IIEPEHOCE Ha
HOBBIE CUTYal1H.

7.3 OneHo4HbBIE CPEACTBA
7.3.1 Texkymmii KOHTPOJIb

Buna padorsl

@®opMa 0THYETHOCTH M TEKYIIEr0 KOHTPOJIsI

CeMI/IHapCKOG 3aHATHUC OTMeTKa B JKYpHaJIC IIperoaaBaTeyicM O MPUCYTCTBUU U aKTUBHOM

ydqacTuu O0ydYaromerocsi Ha OOCYXIEHUU TEMbl CEMHHApCKOIo
3aHATUSA. OQOpPMIICHHBI OTYET MO CEMUHApCKOMY 3aHATHIO.
TecTupoBanue Mo MPONIEHHBIM TEMaM.

Pegepar

OdopmiienHsblit pedepar ¢ OTMETKOM IMpenoaaBaTelis «3auTeHO»,
MOArOTOBJIEHHAs] Mpe3eHTalus 1o TeMme pedepara, OTMETKa
IperojiaBaTesieM B JKypHaJle O BBICTYIUICHMM OOYYarollerocs Ha
3aHITHU. TeMbl pedepaToB MNpPEACTaBIEHbl B NPUIOKEHUU 2 K
paboueii mporpamme

7.3.2. [IpoMexxyTOUHASI ATTECTAIUSA

[IpomexyrouHass arrecrauus - (3a4eT) MNPOBOAUTCS MO OuigeraM B YCTHOW ¢opme.
PernameHT npoBeneHMs aTTeCTAllUN:

- BpeMs JIsl IOJITOTOBKM OTBETA Ha BOMpPOCkH! He Ooiiee 40 MUH.;

- BpeMs Ha OTBET Ha 3a/1aHHbIe BONpockl He Oosnee 10 MuH.

bunet cocTouT U3 ABYyX TEOPETUUYECKUX BOIIPOCOB.

[TepeueHb BONPOCOB K 3aUeTy MPUBEAEH B MPUIIOKEHUH 2 K paboueil mporpamme.
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[Ipunoxenue 2
®OH/I OHEHOYHbBIX CPEACTB IO JUCHUIIJINHE
TexHO10TH KOHCTPYKIHOHHBIX MATEPHAJIOB
Hanpasnenue noarotoBku
18.03.02 Duepro- u pecypcocoeperarounue npouecchbl B XUMH4€CKOM TEXHOJIOTHH,
HepTeXUMUH U OMOTEXHOJIOTHH
O6pazoBatenbHas mporpamma (mpouis MOATOTOBKH )
KoMnbioTepHoe Moe/IMpOBaHUE IHEPIo- U pecypcocOeperarouux

TEXHOJIOTUH H IPpOM3BOJACTB

Tembl pedepaToB

1. DnekTpoduzndeckrue MeToapl 00padoTku. CyIIHOCTh, CXEMbI U IPUMEHEHHE.

2. WNHCTpyMEeHT 1 000pyI0BaHUE [T TPOKATKH.

3. [IpeccoBanue: cxeMbl, HHCTPYMEHT, 000pYIOBaHHUE.

4. Bonouenue: cxembl, HHCTpYMEHT, 000pyI0BaHHUE.

5. OcHoBHBIE OTlepalii KOBKU U IPUMEHSEMbI HHCTPYMEHT.

6. ['opsiast oObeMHas MITaMIIOBKA: CYITHOCTh, MHCTPYMEHT, 000pyI0BaHUE.

7. Caapka 371eKTpOHHBIM J1y4oM. CyIIHOCTb, TPUMEHEHHUE.

8. XomoHas 00beMHas ITAMIIOBKA: CYIIHOCTh, CXEMBI, OTIEpaIliy, HHCTPYMEHTHI,
o0opyoBaHue.

9. TexHomoruueckne MeTo bl 00padOTKHU.

10. [TpupoaHbIe HICTOYHUKH MaTEPHUAOB (Pl YEPHBIX U IIBETHBIX METAJIIOB,
TJIMHBI).

11. CriocoOb! yiyulleHns: KauecTBa CTaleH.

12. [TpoayKTH JOMEHHOTO NMPOU3BOCTBA, HX HCIIOJIb30BAHHE.

13. JIuteé B kokmb. LleHTpOoOEIKHOE TUTHE.

14. Crioco0wI ostydenus ctaiu. KuciaopotHo-KoOHBEpTepHBIH crmoco6. CriocoOb!
BBITJIABKH CTaJIH, €r0 0COOCHHOCTH

15. [Tomy4yenue cTaim B MapTEHOBCKUX Medax. KHuciplii 1 OCHOBHOM MPOLECCHI, UX
pEeuMyIIecTBa U HEJOCTATKH

16. Knaccudukanus yrinepoaucTsix cTanei, uX MapKHUpOBKa, CBOMCTBA, IPUMEHEHNE

17. 00605104KOBOE JTUTHE.

18. [Tony4yenne menu. CriiaBel Ha OCHOBE MEIH: JIATYHU, OPOH3BI UX MapKHUPOBKA,
CBOWCTBA U Ha3HAUEHHUE.

19. [Tony4yenne amomunus. CIiTaBbl HA OCHOBE aTFOMHHUS, HX MapKUPOBKA,
CBOWCTBA U Ha3HAUEHHUE.

20. ITopomkoBas MeTayutyprusi. MeTo1bl OJydeHHUs 1eTajiel u3 rpaHyIMpOBAHHBIX,
MOPOLIKOBBIX U CIIOUCTBIX MAaTepUAJIOB, UX CBOMCTBA U IPUMEHEHHE.

21. MeToap! oTydeHus MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepHAIIOB, U
nepepaboTKa UX B U3AEIHS: IPECCOBAHUE, TUTHE MO IaBICHUEM, IKCTPY3HSl.

22. CrniocoOsl yiy4IleHus] KauecTBa cTajnen

23. JlazepHast cBapka

24, [nudoBanue: BUABI, CXeMBbI, 00PaOOTKH.

25. ANTMTUBHBIE TEXHOJIOTHUHU TIPOU3BO/ICTBA J€TANICH MaIllnH

26. ANTMTUBHBIE TEXHOJIOTUU MPOU3BO/ICTBA JeTaield MallluH

27. OO01mmast XxapaKTepHUCTHKA Pa3HBIX BHIOB aJ/IATUBHBIX TEXHOJIOTHI

28. Crniexanue. OCHOBHBIE BUIBI M 3akOHOMepHOCTH. TexHonoruu. OGopynoBaHue.

29. OCHOBHBIE CBOMCTBA MOPOIIKOB. METOMKHN U TEXHUYECKUE CPEACTBA HX
oTpe/ieeHus

30. [TopomikoBast Metamtyprusi. CrnernpaibHble METO/IbI POPMUPOBAHUSL.



15

Bomnpocsl k 3a4ety
1. Mexanuueckue cBOMCTBA MaTepuasioB. VcnibITaHUS Ha pacTSKEHUS.
2. MexaHuueckue CBOMcTBa MaTepuaioB. TBEpIOCTh METAJIIOB.
3. Marepuassl 17151 IPOU3BOICTBA METAIJIOB U CILIABOB.
4. ITpon3BOJICTBO CTAJICH U YyT'YHOB.
5. ITpon3BOACTBO LIBETHBIX METAJIIIOB.
6. Kitaccudukanus crasnei.
7. YriepoaucTeie CTaal 0OBIKHOBEHHOTO KayecTBa. CBOMCTBA, MapKHPOBKaA, IPUMEHEHHE.
8. KauecTBeHHble yriepoauctbie ctayiu. CBOWCTBA, MapKUpPOBKa, IPUMEHEHHUE.
9. OcHoBbI Teopun serupoBanusi. Kiaccudukanus npumeceid. Biusaue nerupyrommx
JJIEMEHTOB.

10. MapkupoBKa JIESTUPOBAHHBIX KOHCTPYKIIUOHHBIX CTAJICH.

11. Cranu MOBBIICHHON U BRICOKOH 00pabaThIBa€MOCTH PE3aHUEM (aBTOMATHBIC
CTaJIN)

12. Koppo3noHHo-cToMKHEe (HEPIKABEIOITUE) CTAJIH.

13. HIapuKOnO M AITUITHUKOBBIEC CTAJIH.

14, JKaponpouHsbie cTaiy U CIUIaBBbI.

15. HMHCcTpyMEHTAIBHBIE CTAIU U CILIABBI.

16. Uyryn. CBoiicTBa, MapKupOBKa, IPUMEHEHHUE.

17. AJOMUHUY U CIUTaBBI HA ero ocHoBe. Kiaccudukaiusi, CBOHCTBa, TPUMEHEHHE.

18. Jedopmupyembie aTlOMUHUEBBIE CIUIABBI.

19. JKapomnpouHbie aTFOMUHUEBBIE CILIABHI.

20. JluTeiiHble CIUIaBBI

21. JlaTynu.

22. Bpons3sl.

23. Tutan u crutaBsl Ha ero ocHoBe. CBOWCTBA, MPUMEHEHUE, MapKUPOBKA.

24. Menp ¥ cr1aBbl Ha €€ OCHOBE.

25. Marnuii u CruiaBbl Ha €ro OCHOBE.

26. AHTU(DPUKINOHHBIE ( TOJIIMITHUKOBBIE CIUIABbI).

217. KoMno3umoHHbIe MaTepraisbl.

28. [Tnactuyeckue macchol.

29. [Toporiku J171st MPOM3BOACTBA METOJIAMH MOPOIIKOBON MeTautyprun. OCHOBHBIE
CBOMCTBAa. METOMKHN M TEXHUYECKUE CPEJICTBA UX ONPEIECICHUS.

30. ChIpbe MOPOIIKOBOM METAJUTYpIHH: MOPOILIKU METAIJIOB, KEPAMUKH,
TEXHOJIOTUYIECKNE CMa3KH U TUIACTH(PHUKATOPHI

31. Tokapnas 00paGoTka. THUITBI U TEXHOJIOTHYECKHE BO3MOKHOCTH

32. Pexyiuit ”HCTpYMEHT U TEXHOJIOTMYECKasi OCHACTKAa TOKapHOH 00pabOTKH.

33. TUMbI U TEXHOJIOTMUECKUE BO3MOKHOCTH CTAHKOB CBEPJIMIIBHO-PACTOUYHOM
TPYIIIBL.

34. TUIbI U TEXHOJIOTMUECKUE BO3MOKHOCTH CTAHKOB CBEPIIMIIBHO-PACTOUYHOM
TPYIIITEL.

35. @pe3epHble CTAHKH U UX TEXHOJOTHYECKUE BO3ZMOKHOCTH.

36. OcHOBHBIE THITHI (Ppe3 U TEOMETPUIECKUE TTAPAMETPHI MX PEXKYIICH JacTH.

37. O6paboTka pe3zaHreM abpa3suBHBIM HHCTPYMEHTOM.

38. OCHOBHBIE THITHI CBAPHBIX COCTMHEHUH U CBAPHBIX IIIBOB.

39. Pyunas nyrosas cBapka.

40. AproHojyroBas cBapka.

41. JlyroBas cBapka 1oJ cioeM ¢uiroca.

42. Cgapka B cpejne yriekucioro raza CO2.
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43. TexHomnorust 1 000pyA0BaHNE KOHTAKTHOH CBApKH.

44, [TnazmenHas, 3eKTPOHHO—JTydeBas M JIa3epHas CBapKa.

45. JluteitHoe MPOU3BOCTBO, TOCTOMHCTBO U HEAOCTATKH.

46. JedekTsl B OTIIMBKAaX, METO/IbI IIPEIOTBPAIICHUSI.

47. JIuThe B MeCYaHO-TIUHUCTBIC PAa30BbIC TUTEHHBIC (DOPMBI.

48. DOpMOBOYHBIC U CTEP)KHEBBIC MaTEPHUAJIbI, UX OCHOBHBIC CBOKCTBA.

49. CnenpanbHble CIIOCOOBI JIUThS.

50. Bubl 00paboTKH METAIOB JaBJICHUEM.

51. XoJioaHast TUCTOBAS MITAMIIOBKA, IPEUMYIIIECTBA U HEOCTATKHU.

52. Onepanuu X0JI0JHON JTUCTOBOM IITAMITIOBKH.

53. O06opynoBaH#e U HHCTPYMEHT JUIsl 00paOOTKH METAJLIOB JIaBIICHUEM.

54, OO0m1as cxema peaau3aiyy aITATUBHBIX TEXHOJIOTHH.

55. Knaccudukanus agIiuTUBHBIX TEXHOJIOTHA.

56. CpaBHHUTENIbHAS OLICHKA aIIUTUBHBIX M TPATUIIMOHHBIX TEXHOJOTHM.

57. Ponb anauTHBHBIX TEXHOJIOTHI B PEMOHTE MAIIIHH.

58. [TopomikoBas MeTaTyprusi. 3aKOHOMEpHOCTH TIpeccoBaHusl. OCHOBHBIE
texHojoruu. O0opyIoBaHUE.

59. [TopomikoBas Metamtyprusi. CrnernpanbHble METOIbI OPMUPOBAHUSI.

60. Cnexanue. OCHOBHBIE BUJIBI U 3aKOHOMEPHOCTU. TexHomoruu. O6opynoBaHue.



