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1. ey, 3272491 U IVIAHUPYEMBbIe Pe3yJIbTAaThl 00y4eHHs 10 JUCHHUIINHE

Lenp aucuuIuimHel - GopMUpOBaHUE 3HAHUI O COBPEMEHHBIX METOax MPOU3BOJCTBA U
00pabOTKH KOHCTPYKIIMOHHBIX MaTE€PUAIIOB.

3amaun JAUCHUIUIMHBI - IOJATOTOBKA CTYJICHTOB K JICATEIBHOCTH B COOTBETCTBHH C
KBAJTM(UKAIIMOHHON XapaKTEPUCTHKOW TI0 HAIIPABICHHUIO, B TOM 4YHUCIie (OPMUpPOBAHUE YMEHHIMA
10 BBISIBIICHUIO HEOOXOIUMBIX YCOBEPIICHCTBOBAHHMHA W pPa3paboTke 3(p(PEeKTHBHBIX METOI0B
MPOM3BOJICTBA U 00PAOOTKM KOHCTPYKIIMOHHBIX MaTEPUAIIOB.

[Inanupyemble  pe3ynbTaThl OOy4eHHUSI — OCBOCHHME CIIOCOOOB  IMPOM3BOJCTBA
KOHCTPYKLIIMOHHBIX ~MaTepUAJIOB, TEXHOJOTMYECKHMX TIPUEMOB OOpabOTKM W  METOJOB
UCCJIEIOBAHMS UX CBOUCTB.

OOyuenue no qucuuruHe « TeXHOIOTus KOHCTPYKIIMOHHBIX MaTePUAJIOB) HAIPaBICHUIO
Ha (opmupoBanue y oOyuaromuxcs crenyromux kommnerenuuu ¢ ®I'OC 18.03.02 «3Ouepro- u
pecypcocOeperarpnme npoecchl B XAMHUECKOW TEXHOJIOTUH, HEPTEXUMHUU U OMOTEXHOJIOTUI.

Kon n HamMeHOBaHHe KOMITeTeH it NuankaTopsl 1OCTHKEHUST
KOMIIETEeHIIUH

YK-1. Cnocobern ocymectBiasaTh nouck, | UYK-1.1. Ananmusupyer 3amady, BBLICISS €€
KPUTUYECKUH aHAIN3 U CHHTE3 MHQOPMALUH, | Ga30BbIe COCTABIISIONINE

MPUMEHATh CUCTEMHBIN MOAXO/T I PELIECHUS
MOCTABJICHHBIX 3314

NYK-1.2. OcymiecTBasieT TOUCK, KPUTHYECKH
OlleHUBaeT, 0000IIaeT, CUCTEMATU3UPYET H
pamxupyeT uHpopmanuio, Tpedyemyro Ui
pelleHus: TOCTaBICHHON 3a1auu

NYK-1.3. PaccmarpuBaer u mpemjaract
panroHaIbHbIE BapHUaHThI peleHus
MTOCTABJICHHOMW 3a/1a4H, UCTIOJIb3Ysl CHCTEMHBIH
MOJIXOMA,  KPUTHUECKH  OLEHWBAET  HUX
JOCTOWHCTBA U HEIOCTATKU

YK-2. Cnocoben ompenensats kpyr 3agad B | UYK-2.1. ®opmynupyeT COBOKYMHOCTb 3aa4
pamMKax IIOCTaBJICHHOW LEIM W BBIOMPAaTh | B pamkax IIOCTABIEHHON I€IM TPOEKTa,
ONTUMAJIbHBIE CIIOCOOBI MX PELICHUs, UCXOMS
U3  JCHCTBYIOIIMX  TPABOBBIX  HOPM,
UMEIOIUXCS PECYPCOB U OrpaHUYEHU I

pelieHne  KOTOphIX  O0ecreurMBaeT  ee
IOCTHIKEHHE

NYK-2.2. Onpenenser  CBI3M  MEXIY
IIOCTABJIEHHBIMH  3aJadaM¥, OCHOBHBIMHU
KOMITOHCHTAMH TIPOEKTa ¥  OXKHJIAEMBbIMH
pe3yJIbTaTaMu €ro pean3ariu

NYK-2.3. Boibupaer onTUManbHbIe CIOCOObI
TUTAHUPOBAHMS, pacripeneneHus 30H
OTBETCTBEHHOCTH, PEUICHUS 3a/av, aHaJIn3a
pe3yabTaToOB C  Y4eTOM  JICHCTBYIOLIMX
MPAaBOBBIX HOPM, MMEIOIIUXCS  YCIOBHUH,
pECYpCOB M OTIPAaHUYEHUMN, BO3MOYKHOCTEU
WCTIOJIh30BAHUS

2. MecTo MCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPpaMMbl
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JluciumimHa OTHOCHTCS K 00s13aTeNIbHOM yacTu 610Ka 1 «{uCIUIITUHBL (MOTYIIN)».

I[I/ICL[I/IHJII/IHa B3aMMOCBA3aHa JIOTHYCCKU U COACPIKATCIIbHO - METOAUYCCKH CO

CIIEYIOIIMMHU JUCHUIUIMHAMU U ntpakTukamu OOIT:
- COIIPOTHUBIIEHUE MAaTEPUAJIOB;
- MaTepHaJIOBEICHUE;
- IeTaJli MallliH ¥ OCHOBBI KOHCTPYUPOBAHMS;
- usuka;
- IPOYHOCTh MAIIMH U allapaToB.

3. CTpyKTypa M coaepxkaHue TUCHUATIINHBI

OO6mas Tpya0€MKOCTh JUCIUIUIMHBI COCTaBIAET 3 3aueTHbIC equHuUIbl 108 yacoB

3.1 Buabl yueOHO# paGoThl U TPYAOEMKOCTH

Ounast popma o0ydeHUS

Ne ni/mn Bua yuebHoii padorsr KoauuectBo | CemecTpnl
4acoB 4
1 AyIUTOpPHBIE 3aHATHUS 36 36
B ToM uucne:
1. Jlexun 18 18
2. CeMuHapckue 3aHATHS 18 18
2 CamocrosiTeibHas paGora
B ToM uucne:
1. [ToaroToBka Kk CEMMHApPCKUM 3aHATUSAM
2. CaMocTosATeIbHOE N3YUYEHHE 72 72
3 IIpomMeskyToUHasI aTTeCTALUSA
3auet/nud.3auer/7K3amMeH 3auer 3a4er
Hroro 108 108
3 108 36 18 18 72

3.2 TemaTn4ecKuii NJIaH U3yYeHHUS AUCHUIIIMHBI

(o popmam 0OydeHus)
3.2.1. Ounas ¢popma oOyueHus
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1.1 Martepuasl, ©X CBOICTBA U 00JACTH 5 5
MIPUMCHCHHUS
1.2 CeMmuHapcKOE 3aHATHE 5 5
«MexaHn4yecKue CBOMCTBa
1.3 Cemunapckoe 3anstue «IBepaocts 5 )
MaTepUajIoB»
14 OCHOBBI METAILTYPTHYECKOTO 5 5
MIPOU3BOJICTBA
1.5 Cranu 1 4yryHsl 2 6
1.6 CeMuHapckoe 3aHsTHE
«Knaccudukanus 1 MapkupoBka 2 2
CTallell ¥ UyTYHOB)
1.7 [IBeTHBIEC METAJIIBI M CILIABHI HA UX 5 6
OCHOBE
1.8 CeMuHapckoe 3aHsTHE
«Knaccudukanus 1 MapkupoBka 2 2
IBETHBIX CILUTABOB)
1.9 OCHOBBI JTUTEHHOTO MPOU3BOACTBA! 2 6
1.10 | Cemunapckoe 3anstue «lloxydyenue
OTJIUBOK B TIECYAHO-TJIMHUCTHIC 2 2
(bopMbI»
1.11 | O6paboTka METAIIOB 1aBIIEHUEM 2 6
1.12 | Cemunapckoe 3aHsITHE «XO0JI0IHAS 5 )
JTUCTOBAS MITAMIIOBKA)
1.13 | CBapo4HO€ TPOU3BOACTBO 2 6
1.14 | CemuHnapckoe 3anstue «Pyunas 2 2




IyroBasi CBapKa»
1.15 | O6paboTka METaIIOB pe3aHUeM 2 6
1.16 | Cemunapckoe 3anstue «O6paboTka 5 5
3aroTOBOK THITa BAJIOB)
1.17 | AxuTUBHBIE TEXHOJIOTUU 2 6
1.18 | Cemunapckoe 3anstue «Bpidoop
MaTEepPHAJIOB JUIS U3IEIUH 110 X ) )
HA3HAYCHUIO M YCIIOBUSIM
IKCILTyaTaIuN»
Hroro 144 18 18 72

3.3 Conepskanue QM CHUATIAHBI
Tema 1. MarepuaJibl, HX CBOHCTBA M 00J1aCTH IPUMEHEHUS.

BHyTpeHHee cTpoeHHEe M CBOMCTBA METAIJIOB. ATOMHO-KPUCTAJUIMYECKOE CTPOEHUE
MmeTaiioB. [lonsitue o crpoenue criaBoB. Jlehopmanyst 1 MEXaHUYECKUE CBOMCTBA MaTEpUAIIOB.
Harpyska nampspkeHust u nedopmanuu. BnusHue tuiacTmueckod aeopManui Ha CBOMCTBa
Mmatepuanos. Mexannueckue cBoiictsa. [loHATHE 0 KOHCTPYKTUBHON IPOYHOCTH MATEPUAIIOB.

Tema 2. OCHOBBI METATYPru4e€CKOro Npou3BoacTBa. CTpykTypa METATyprHYECKOTO
IIPOM3BOJCTBA W €ro MNpoAyKuus. Marepuaisl Uisi NPOU3BOJACTBA METALNIOB U CILJIABOB.
[Tpon3BOACTBO YYryHOB (MaTepHasbl, MPUMEHSIEMbIE B IOMEHHOM MPOU3BOJACTBE, MOJArOTOBKA K
IUIaBKe, BBITUIaBKa 4yryHa). [Ipou3BoacTBO cTamu (CyIIHOCTh Mpoliecca, IPOU3BOJICTBO CTAIH B
MapTEHOBCKHUX II€4ax, B KHUCIOPOAHBIX KOHBEPTEpPAx, B DJIIEKTpOIlEYaX, pa3lIMBKa CTallH,
KPUCTAJIJIM3AUsl U CTPOCHUE CTAJIbHBIX CIMTKOB, CIIOCOOBI MOBBIIEHUS cTanu). [IponsBoacTBo
1BeTHbIX MeTayioB (IIpon3BoacTBO Meau, aqtOMUHUS, Maruus, TUTaHA)

Tema 3. Ctam 1 YyryHBbl.

Knaccugukarus, coiictBa u mapkupoBka. Uyrynsl (Cepblil, KOBKHUH, BBICOKOIPOYHBIMH,
CHelualibHble). YTJIepoauCThle KOHCTPYKIMOHHbIE cTayiu. JlermpoBaHHble cTanu. PeccopHo-
NpYyKAHHBIE cTanu. [IapuKOmOAINITHUKOBEIE CTAIM. ABTOMATHbIE CTalu. HCTpyMEeHTAIbHBIE
cTanu U cruiaBbl. CTallv U CIUIaBbI ¢ 0COOBIMH CBOMCTBA (M3HOCOCTOWKHE, KOPPO3HOHHO-CTOMKHE,
KapOIPOYHBIE)

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

TutaH, amfoMUHUHN, MeIb, MarHui ¥ uX cruiaBel. 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. JIuTeiHbIe criiaBbl. JINThE B pa30BbIe ECUaHO-TITUHUCTHIE (POPMBI.
CriennanbpHble METOABI JINThS (JINThE B 000JI0YKOBBIE (POPMBI, JINTHE MO BHIMIABIAEMBIM MOJIEIISM,
JUTHE B METAJUINYECKHE (POPMBIL, JINTHE MOJ JaBJIEHUEM, LIEHTPOoOexKHOE IUThe). BpiOop MeTona
W3TOTOBJIEHUSI OTJIMBKH.

Tema 6. O6padoTka MeTALIOB 1aBJIEHHEM

dusnyecKkue OCHOBBI METOJIOB 00paOOTKU METAUIOB AABJICHUEM. XapaKTepUCTUKA METOIOB
o0paboTku MeraysioB naBieHueM. IIpokartka. [IpeccoBanue u Bosnodenue. Koska. OObEMHas
HITaMIOBKa (Topsiyast U XoyioHast 00bEMHast). JIncToBas mTamMIoBKa.

Tema 7 CBapouHOe NPOU3BOACTBO

du3nyuecKkue OCHOBBI M KJIACCH(UKALM METOJ0OB CBAapKH. THUIBI CBApHBIX COEAMHEHHUH U
HOJArOTOBKa KPOMOK. Marepuanbl Juist 1yroBoil cBapku. OCHOBBI JIyroBOW CBapku MeTaula
(Pyunast nyroBas cBapka, JyroBasi cBapka Imoj (uUIrOCOM, JyroBas CBapKa B Cpele 3aIlMTHBIX
razoB) TexHonmorms W oOOpydZOBaHHE OE3AYrOBBIX CIIOCOOOB CBapKH  IUIaBICHHEM
(37eKTpolLUIaKoBasl CBapKa, Ia3oBas CBapKa, TEPMUYECKas pe3ka MeTauloB). TeXHOJIOorus u
000pyJIOBaHUE KOHTAaKTHOW CBapku (CYIIHOCTb Ipoliecca, CThIKOBAas, TOYEYHas M LIOBHAs
KOHTaKTHas cBapka). CrienuanbHble criocoObl cBapku (CBapka METAIIIOB TPEHUEM, JICKTPOHHO-
JTy4eBas CBapKa, XOJIOIHAs cBapka, Au(Qy3nOHHAs CBapKa, YIbTPa3BYKOBas CBapKa, Ja3epHas
CBapkKa, MIa3MeHHasl CBapKa, CBapKa B3pbIBOM)

Tema 8 O0padoTka MeTaJ10B pe3aHHeM

®dusndeckue OCHOBBI 00pa0OTKM pe3aHHeM. DJIIEMEHTHI MpoIlecca pe3aHusi U PEexKYIIEro
uHcTpyMeHTa. OOpa3zoBaHue CTPYXKKU U COMYTCTBYIOMIME siBJIeHU. CHIIbI U padoTa MpU pe3aHUU.
OO0ume cBefieHUsI O METAUI000pabaTHIBAIOIINX CTAHKOB. BeroMorarenbHbIE CUCTEMBI CTAaHKOB.
Cuctemsl ympaeineHus. OOpaboTka 3aroTOBOK Ha TOKapHBIX, (pPe3epHBIX, CBEPIMIBHO-
pacTOYHOM TpyNIIbl, 3y0000padaThIBAONINX, NUTH(OBATHHBIX U JOBOJIOYHBIX CTAHKAX.

Tema 9. 9.1 ApauTuBHBbIe TexHoJorum. OOmas xapakrepuctuka. Knaccudukanus
aJINTUBHBIX TEXHOJIOIMH. JIOCTOMHCTBA M HENOCTAaTKU AAJWTUBHBIX TeXHOJOrMid. CpaBHEHHE
QJTUTUBHBIX M TPAJAMLMOHHBIX TeXHOJIOTMH. OOJacTH MPUMEHEHUS aJIUTHUBHBIX TEXHOJIOTHH.
KauecTBo mpousBojcTBa jAeTaieil Mo aJJUTHUBHBIM TEXHOJOTHSM. MeTOJbl MPOEKTUPOBAHUS
JeTaneu Jyisi aJyTATHBHOTO Mpou3BoicTBa. 9.2 [lopomkoBasi metanayprus. OOIye moJoxKeHus.
ITpon3BOACTBO METAINIMYECKUX MOPOIIKOB. CBOMCTBA METAUIMYECKUX MOPOLIKOB U METOJbI UX
KoHTpoisi. DopmupoBanue mnopomkoB. Cnekanue mnopomkoB. CrocoObl NPOU3BOJICTBA
OecrnopuCThIX MOPOLIKOBBIX U3aenuil. KommnbioTepHoe MoaenupoBanue. M3rorosienue usaenui
6e3 popwm.

3.4 TemaTuka CeMUHAPCKUX/NIPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHH
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3.4.1 CemuHapckue 3aHATHS
Cemunapckoe 3ansatue Nel «MexaHndeckue cBOHCTBa»
Cemunapckoe 3anstue Ne2 «TBepaocts MaTepraIoBy
Cemunapckoe 3ansatue Ne3 «Knaccudukamus 1 MapKUPOBKa CTaJICH U YyTYHOBY
Cemunapckoe 3anstue Ned «Knaccuduxaius 1 MapKupoBKa [IBETHBIX CILIIABOBY
Cemunapckoe 3anstue Ne5 «[lomyyeHne OTJIMBOK B IECYaHO-TIIMHUCTBIE (DOPMBI»
Cemunapckoe 3anatue Ne6 «Xon01Hast JUCTOBAs IITAMIIOBKA)
CemuHapckoe 3anstue Ne7 «PyuHas nyrosas cBapka»
Cemunapckoe 3aasatae Ne8 «O6paboTka 3aroTOBOK THIIA BaJIOBY
Cemunapckoe 3aasaTre Ne9 «Bpibop MaTepuanoB ISl M3ACIUHN 10 UX Ha3HAYCHHUIO U
YCIIOBUSAM JKCIUTyaTaLlu»
3.5 TemaTuka KypCcOBbIX POEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThI 110 TaHHOM TUCHUILIMHE HE MPEAYCMOTPEHBI.

4. YueOHO-MeTOoANYecKOe U HH(OPMALIMOHHOE 00ecneYeHue

4.1 OcHOBHasA JIUTEpPATYypa
1. MaiitakoB, A. JI. TeXxHOIOTUSI KOHCTPYKIITHOHHBIX MAaTEPUAJIOB : yueOHOE mocodue / A.
JI. Maiitakos, H. T. Betpoga, JI. H. bepszeBa. — Kemepono : KemI'Y, 2020. — 219 ¢. — ISBN
978-5-8353-2672-3. — TekcT : 3neKTpoHHbIH // JIaHb : 37EKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/188103 (mata obpamienus: 18.09.2020). — Pesxkum gocryma:
JUIsl aBTOPH3. TOJIb30BATEIIEH.

4.2 lonoJHUTeILHASA JIUTEPaTypa

1. Aronios, P. III. TexHomOrns KOHCTPYKIIMOHHBIX MAaTEpUANIOB : y4eOHO-METOANUECKOE
nocobue / P. I11. Aroros, B. B. XKunsikos, @. A. I'apudymmn. — Kazans : KHUTY, 2017. — 424
c. — ISBN 978-5-7882-2084-0. — Tekcr : snekTpoHHbIH // JlaHb : 31eKTpOHHO-OMONIHOTEeUHAs
cuctema. — URL: https://e.lanbook.com/book/101900 (mata obparenus: 18.09.2020). — Pesxxum
JIOCTYIIA: IIsl aBTOPHU3. TIOJIb30BATEINEH.

2. CaBuy, B. B. IlopomkoBasi MeTaTyprusi: COBpEMEHHOE COCTOSIHUE U MEPCIEKTUBBI
passutus : MoHorpadus / B. B. CaBuy, C. A. OrnesneBa. — Ilepms : ITHUITY, 2021. — 695 c.
— ISBN 978-5-398-02664-1. — Tekcrt : aneKkTpoHHBIN // JlaHb : 3JeKTPOHHO-OMOIHOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/239906 = — Pexum gocTyma: Ajas aBTOPH3.
IIOJIB30BAaTENEH.

4.3 DJyIeKTpOHHbIe 00pa30BaTe/bHbIC PeCypChl
[IpoBenenue 3aHATUH W aTTecTallMii BO3MOXHO B JMCTAaHIMOHHOM (opmate ¢
NPUMEHEHHEM CHCTEMBbl JTUCTaHUMOHHOro oO0ydeHus yHuepcutera (CJJO-LMS) Ha ocHoBe
pa3paboTaHHBIX DJJIEKTPOHHBIX OOpa3oBarenbHbIX pecypcoB (DOP) mo Bcem pazgenam

MIPOrpaMMBI:
Haszsanue 50P CchlIKa Ha Kypce
Texuonorus https://online.mospolytech.ru/course/view.php?id=11626
KOHCTPYKIIMOHHEBIX
MaTepHuaJioB



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
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4.4 JInnieH3UOHHOE ¥ CBOOOIHO PACIPOCTPaHsieMoe MPOrpaMMHoOe ofecrevyeHue

Ne | HaumenoBanue | Pazpadorumk I10 | JocTtynHocTh Ccbuika Ha Ennnbrii
(npaBoobaanaren | (IMIEH3NOHHOE, | peecTpP POCCHIICKUX
b) cB00OIHO nporpamm st IBM n
pacnpocrpansiem | B/l (mpu Haau4yum)
oe)
1. MoitOduc OO0OO "HOBBIE JIuneH3nonHoe https://reestr.digital.gov.ru
OBJIAUHBIE [reestr/301558/?sphrase_i
TEXHOJIOT " d=943375

45 CoBpeMeHHbIe

CIIPaABOYHBIC CUCTEMBI

npogeccnoHaibHble 0a3bl

JAaHHBbIX H I/IH(l)OpMaIII/IOHHbIe

CcbliIka Ha

HaumenoBanue HocTynHocTh
pecypc
NuadopMannoHHO-CIIPABOYHbIE CHCTEMbI
http://
1. | Mudopmanmonnsie pecypest Cetn Y TlocTymso
Koncynbrantllmoc www.consultant.ru
JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBI
Jlaub https://e.lanbook.com/ JlocTymHa B ceTH
1. WutepHer 6e3
OTpaHUYCHU I
IPR Books https://www.iprbooksho | IdoctymHa B cetn
2. p.ru/ HuTepner Ge3
OTpaHUYCHUHN

IIpodeccnonanbHbie 0a3bl JaAHHBIX

baza nanHBIX HAyYyHOU

(eLIBRARY.RU)

AJICKTPOHHOU OMOIMOTEKH

http://www.elibrary.ru

JoctynHo

5. MaTepuajJbHO-TeXHHYECKOE ODecrevyeHmne



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
ayIUTOPUH OOGopynoBanue
1307 Crenmanu3upoBanHasi yueOHas maboparopus ¢ 000pyaoBaHHEM —

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

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

1313 Teepnomep o merony Poksemna TK-2M

Pa3znarounsliit Matepual mo TeMaM y4eOHOM NUCUUIUIMHBL, MJIAKATHI C TOTOBBIMU
W3/ICTIUSAMH, MTOTYYECHHBIMHU PA3JIMUYHBIMU TEXHOJOTUYECKUMH METOJIaMU,
tBepaomep TP5006, nuarpammel pactsokenus ¢ oopasuamu — 20 1T,
MITAHTEHITUPKYITH —1 5 1T, HOYTOYK, TPOEKTOP, IKPaH

1316

6. MeTtonuyeckue peKOMeHIalNU

6.1 Meronnueckue peKOMEHAAIMH ISl IPENoAaBaTesl 10 OPraHU3auuu 00y4eHu s

6.1.1. IlpenonaBarenb OpraHuM3yeT NpenoJaBaHUE AUCLUIUIMHBI B COOTBETCTBUU C
tpeboBanusimu "llonoxenus o0 opraHuzanyu 00pPa30BaTENFHOTO MpPOIEcCa B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero ¢puinnanax", yrBepxaEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha nepBoM 3aHSATUM NpenoiaBaTelb JOBOAUT JO CBEACHUS CTYJIEHTOB COJAEpKaHHE
paboueil mporpammbl nuctumiansabl (PIT) v npenocTtaBiseT BO3MOXKHOCTb O3HAKOMIIEHHUS C
IIPOrpamMMoi.

6.1.3. IIpenonaBaTens 0cOOEHHO OOpaIiaeT BHUMaHUE CTYJJCHTOB Ha:

- BUAbl U (OPMBI IPOBEJACHUS 3aHATUN MO TUCIUIUIMHE, BKIIIOYas MOPSIOK MPOBEACHUS
3aHATUI C MPUMEHEHHEM TEXHOJIOTHH JTUCTAHIMOHHOTO O0YYEHHUsI U CUCTEMbI JUCTAHIIMOHHOTO
o0Oyuenus yausepcuteta (C/1O Mockosckoro I[Tonurexa);

- BHMJbI, COACpPXKAaHUE M TOPSNOK IPOBEIEHUS TEKYLIErOo KOHTPOJIS YCIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOYHBIX CPE/ICTB;

- (opmy, conepxkaHMe U TOPSAOK NPOBEAECHUS NPOMEKYTOYHOW aTTeCTallud B
COOTBETCTBUU C (POHIOM OIIEHOUYHBIX CPEACTB, IperycMoTpeHHbIM PIIJI.

6.1.4. JloBOIUT 10 CBEAEHUS CTYIEHTOB TpauK BBINOJHEHUS Y4YeOHBIX paboT,
npenycMoTpenssix PII/T.

6.1.5. Heo6xoanmo ¢ camMoro Havajna 3aHATHH PEKOMEHJI0BAaTh CTYIEHTaM OCHOBHYIO U
JIOTIOTHUTEIIBHYIO JIUTEPATypy U yKazaTh MyTH JOCTYIA K HEH.

6.1.6. BHayane wiIM B KOHIIE CEMECTpa JaThb CIHMCOK BOIPOCOB JUIsl MOATOTOBKU K
MIPOMEKYTOUHOM aTTeCTaIluu (IK3aMEeHY W 3a4ETY).

6.1.7. Pexomenayercst Qakt o3HakomieHus ctyaeHtoB ¢ PIIJI u rpaduxom paboTsl
MUCHbMEHHO 3a(UKCUPOBAThH MOJMUCHIO CTYJEHTA B JIUCTE O3HaKOMJIEHHUs ¢ conepkanue PIT/I.

6.1.8. IlpenonmaBarenu, BeAyImMH JEKLIUOHHBIE W NPAKTUYECKHUE 3aHATHUSA, JIOJKHBI
COTJIaCOBBIBaTh TEMATUYECKUHN IUIAH MPAKTUYECKUX 3aHATUN, UCMOJIb30BaTh €IUHYIO0 CHCTEMY
0003HaueHH, TEPMHUHOB, OCHOBHBIX MOHATHH JUCIUIUTNHBL.

6.1.9. [Ipn moAroToBke K CEMMHAPCKOMY 3aHSATHIO/NA00pPATOpHOM paboTe MO MEPEeyHo

OOBSIBIICHHBIX TEM IPEMNOJIaBaTENI0 HEOOXOIUMO YTOYHHUTH IIJIaH UX TPOBEIEHUS, MPOIAyMaTh
(GOpMYITUPOBKHU U COAEpKaHNUE YIEOHBIX BOMPOCOB, BEIHOCUMBIX Ha 00CYKIEHHE, 03HAKOMHUTHCS
C IEPEYHEM BOIIPOCOB IO TEME CEMHUHAPA.




13

B xone cemuHapa BO BCTYIIUTEIBHOM CIIOBE PACKPBITh IIPAKTUYECKYIO 3HAYUMOCTb TEMBI
CEeMHMHAPCKOT0 3aHATHS, ONPECTUTh MOPSIIOK €ro MPOBEACHHS, BpEMsI Ha 00CYKICHHE KaXKI0Tro
yuebHoro Bormpoca. [Ipumensisi ¢GpoHTaIbHBI ONPOC 1aTh BO3MOXKHOCTH BBICTYIIUTH BCEM
CTyIEHTaM, IIPUCYTCTBYIOLIUM Ha 3aHATHH.

B 3akiarounTenbHOM 4acTHM CEMHHAPCKOTO 3aHATHS CIIEAYET IMOABECTH €ro WUTOTH: JaTh
OLICHKY BBICTYIUIGHUH KaXJOro CTyJAE€HTa M Yy4eOHOW TIpynmbl B LEIOM. PackpbITh
MOJIOKUTEIbHBIE CTOPOHBI U HEIOCTATKU IMPOBEACHHOIO CEMHUHAPCKOro 3aHATHSA. OTBETUTh HA
BOIIPOCHl CTYJEHTOB. BbliaTe 3agaHus 118 CaMOCTOSATENbHOW pabOThl MO MOATrOTOBKE K
CJIEIYIOLIEMY 3aHSTHIO.

Bo3MosxHO poBeieHNe 3aHATUH U aTTECTallMi B JUCTAaHIIMOHHOM (popMaTe C MpUMEHEHUEM
CHUCTEMBI TucTaHnoHHOTO 00yueHus yuupepcurera (C1O-LMS). Tlopsimok mpoBenenus padoT B
JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIBHBIMU PACIOPSIKCHUSMH HPOPEKTOpa IO
y4aeOHOM paboTe u/WUiu IIEHTPOM y4eOHO-METOIMUECKONU PaObOTHI.

6.2 MeToanuyeckne yKka3aHus Ui 00y4arOLUXcs 110 OCBOCHHIO TUCHHUILINHBI

6.2.1. CrymeHT ¢ camMoro Hayajga OCBOCHHUS JUCIUIUIMHBI JODKEH BHHMATEIIbHO
03HAKOMHUTCS ¢ paboyuel MporpaMMoi 1UCHUIIIHHBIL.

6.2.2. CtyneHTy He0OXOJIMMO COCTaBUTH AJsi ceOsi rpaduK BHIMOIHEHHs Y4eOHBIX paloT,
npenycmorpennsix PITJ ¢ yuérom TpeOoBaHMi OpYyruxX AWCHUILIAH, M3YY9a€MBIX B TEKYIIEM
ceMecTpe.

6.2.3. Ilpu npoBeneHUN 3aHATUN U NPOLEAYP TEKYLIEH M MPOMEXYTOUYHOW aTTECTallUU C
UCIOJIb30BAaHUEM MHCTPYMEHTOB MH(OPMALMOHHOM 00pa3oBaTeiabHOI Cpeabl AUCTAaHIIMOHHOIO
obpazoBanust yausepcutera (CIO MockoBckoro [lonurexa) kak BO BpeMsi KOHTAKTHOM pabOThI
C TperojaBareiaeM, Tak U BO BPEMSI CaMOCTOSITENIbHOM pabOThl CTYAEHT JOJKEH 00ECIeUHUTh
TEXHUYECKYI0 BO3MOXKHOCTb JMCTAaHIIMOHHOIO IOJAKIIIOYEHHUS K CHCTEMaM JUCTAHI[MOHHOIO
oOyuenus. Ilpu OTCyTCTBMM Takoil BO3MOKHOCTH OOCYAWUTH CUTYallMI0 C IpPENoaaBaTeseM
JUCLUTUINHBI.

6.2.4. CamocrosTenbHast paboTa SBISETCS OAHMM W3 BHJOB Y4eOHBIX 3aHATHH. Llenmb
CaMOCTOSITENIbHON pabOThl — MPAKTUYECKOE YCBOCHUE CTY/I€HTaMH BOIIPOCOB, PAaCCMAaTPUBAEMBbIX
B IIPOLIECCE U3YUEHUS TUCHUTUIMHBI.

Bupl BHEayIUTOPHON CaMOCTOSTEILHON pabOTHI:

- CaMOCTOSITEIbHOE U3YUEHUE OTJENbHBIX TEM AUCLUIIINHBL;

- IOATOTOBKA K JIEKIINOHHBIM 3aHATHSM;

- IOATOTOBKA K CEMUHapaM, J1a00opaTOpHbIM paboTaM U MPAKTUYECKUM 3aHATHUSAM;

Jlis  BBIMONMHEHMs JI0OOOTO0 BUAA CAMOCTOSTENbHOW paboThl HEOOXOAMMO IMPONTH
CJIETYIOIINE ATAlbI:

- OTIpe/IEeNIeHUE 1IETIH CaMOCTOSITEIbHON paboThI;

- KOHKpEeTHU3allus I03HaBaTeIbHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEIIbHON paboTe;

- BBIOOD aJIeKBaTHOT'O C0c00a JeCTBHS, BEIYILIErO K PEIICHUIO 3a/1a4H;

- IUIAaHUpOBaHHE pabOThl (CAMOCTOSTENBLHOW MM C IOMOINBIO TpenojaBareis) Haj
3aJlaHUEM;

- OCYLIECTBJICHHE B IMPOIIECCE BBIMOJHEHUS CaMOCTOSTENbHOW paboThl CaMOKOHTPOJIS
(TIPOMEXYTOYHOTO ¥ KOHEYHOT0) PE3YIHTATOB PA0OTHI, U KOPPEKTHUPOBKA BHITIOJHEHUS PAOOTHI;

- pepnexcus;

- IPE3EHTAINs] CAMOCTOATEIbHONU PabOTHI.

7. MOH] OILIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI U OLICHUBAHNS Pe3yJIbTATOB 00y4eHH
JUJ11 KOHTpPOJIS YCIIEBAEMOCTH M KA4E€CTBAa OCBOECHHUS JUCLMILIMHBI HACTOSAIIEN
IPOTrpaMMOil IPelyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
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- KOHTPOJIb TEKYIIEH yCIeBaEMOCTH (TEKYLINI KOHTPOJIb);

- IPOMEXXYTOYHAsl aTTeCTalMsl (3a4eT).
7.2 lIkaja ¥ KPUTEPHH OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHHsl MPOBEAEHUHU

NMPOMEKYTOYHOM aTTecTaAlluu

HIxan
a
OLICHUBAHUSA

Kpurtepuu onennBanus

3auTeHo

Brimonnensr Bce BHIBI Yy4eOHOW palOTBHI, MPeryCMOTPEHHbIE YYeOHBIM
wiaHoM. CTyZeHT JAeMOHCTPHPYET COOTBETCTBUE 3HAHWH, YMEHUH, HABBHIKOB
NPUBEJCHHBIM B TaONHUIaX I[OKa3aTeJei, omepupyer NpHOOPETCHHBIMH
3HAHMUSAMH, YMCHHUSMH, HABBIKAMHU, IPUMEHSIET UX B CHTYaIHsIX MOBBIIICHHOM
cinoxkHoctd. [Ipu 3TOM MOTryT OBITH AONYIICHHI HE3HAYUTENbHBIC OUIMOKH,
HETOYHOCTH, 3aTPyJHEHUS IPU aHATUTHYECKHUX ONEpalusiX, epeHoce 3HaHUH
¥ YMEHHI Ha HOBBIC, HECTaHJAPTHBIE CUTYallNH.

He 3auteno

He BbimonHeH oauH M Gojiee BUJIOB yueOHOW palboThI, MPeyCMOTPEHHBIX
paboueit mporpammoil. CTYIEHT AEMOHCTPUPYET HEIMOJHOE COOTBETCTBHE
3HAHUM, yMEHMH, HaBBIKOB NPUBEJCHHBIM B TabiuIax IOKazaTelnel,
JIOTIYCKAlOTCA 3HAUUTENbHbIE OLIMOKH, IPOSIBIAETCS OTCYTCTBHE 3HAHMIA,
YMEHMM, HaBBIKOB 110 Psy [10KA3aTeJEH, CTYI€HT UCIIBITHIBAET 3HAYUTEIIbHBIC
3aTpyJHEHUS IPU ONEPUPOBAHUU 3HAHUSIMU U YMEHHUSIMH MPU UX IIEPEHOCE Ha
HOBBIE CUTYal1H.

7.3 OneHo4HbIe CpeacTBa
7.3.1 Texkymmii KOHTPOJIb

Bup paborsl

PopMa 0THYETHOCTH M TEKYIEr0 KOHTPOJISI

CemuHapckoe 3ansitue | OTMeTKa B JKypHaje IpernoaaBaTeieM O IPUCYTCTBUU U aKTUBHOM

ydacTUH oOydarouierocs Ha OOCYXKIEHMHM TEMbl CEMHHAapCKOTro
3aHATUS. OQOpPMIEHHBI OTYET MO CEMHUHAPCKOMY 3aHATHUIO.
TectupoBaHue 110 NPOIIEHHBIM TEMaM.

Pedepar

Odopmiennsiii pedepar ¢ OTMETKON TPENoaBaTeNsi «3auTEHO»,
MOATOTOBJICHHAs] TIpe3eHTalus 1o Teme pedepara, OTMETKa
IpernojaBaTesieM B )KypHaje O BBICTYIUIEHHHM OOy4arollerocsi Ha
3aHsaTHU. TeMbl pedepaToB MpPEACTaBICHbI B MPHIOKEHUH 2 K
paboueii mporpamme

7.3.2. IlpoMexyTOUYHASE aTTeCTAIUSA

[IpomexyTouHass arrecrauus - (3a4eT) MNPOBOAUTCS MO OusigeraM B YCTHOW ¢opmMme.
PernameHT npoBeieHUs aTTeCTAlUN:

- BpeMs 1JIsl IOJITOTOBKM OTBETA Ha BOMpPOCH! He Ooiiee 40 MUH.;

- BpeMs Ha OTBET Ha 3a/1aHHbIe BONPOCkl He Oomee 10 MUH.

bunet cocTouT U3 ABYyX TEOPETUUECKUX BOIIPOCOB.

Ilepeuenn

BOIIPOCOB K 3a4YCTy NPUBCACH B IIPHUIIOKCHUU 2K pa60qel”4 nporpamMmme.
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[Tpunoxxenne 2

®OHJ OHEHOYHbBIX CPEACTB 11O JUCHUIIJIMHE
TexH0I0rMsl KOHCTPYKIMOHHBIX MATEPHAJIOB
HanpagJieHue noaroToBKu
18.03.02 Duepro- u pecypcocoeperarounue npouecchbl B XUMH4€CKOM TEXHOJIOTHH,
HeTeXMMUM U OMOTEXHOJIOTHH
OoOpa3oBareibHasi IporpamMma (Mpo¢uib MOArOTOBKH)
KomnbrorepHoe MogeiMpoBaHne 3JHepPro- U pecypcocéeperaroimmx TeXHOJOTHH 1
NPOM3BOACTB
Tembl pedepaToB

1. DnekTpoduzndeckre MeToapl 00padoTku. CyIIHOCTh, CXEMBI  IPUMEHEHHE.

2. WNHCTpyMEHT 1 000pyI0BaHUE [T TPOKATKH.

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

4. Bonouenue: cxembl, ”HCTpYMEHT, 000pyI0BaHUE.

S. OcHoBHBIE OTlepalii KOBKU U IPUMEHSEMbIA HHCTPYMEHT.

6. ['opsiast oObeMHas MITaMIIOBKA: CYIITHOCTh, 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 MaTEePHUAOB (Pl YEPHBIX U IIBETHBIX METAJIIOB,
TJIMHBI).

11. CriocoOb! yiyulIeHns: KauecTBa CTaleH.

12. [TpoyKTHl JOMEHHOTO MPOU3BOCTBA, HX HCIIOJIb30BAHHE.

13. JIuteé B Kokmib. LIeHTpOOEIKHOE TUTHE.

14. Crioco0sI osrydenus ctaiu. KuciaopoiHo-KOHBEpTepHBIH crmoco6. CriocoObt
BBIMJIABKU CTaJIM, €r0 OCOOEHHOCTH

15. [Tonmy4yenue cTaM B MApTEHOBCKUX Medax. Kuciblili 1 OCHOBHOM MPOLECCHI, UX
pEeuMyIIecTBa U HEJOCTATKH

16. Knaccudukanus yriepoaucTsix cTajiel, iX MapKUpoBKa, CBOICTBa, IPUMEHEHHE

17. 00605104KOBOE JTUTHE.

18. [Tony4yenne menu. CriiaBel Ha OCHOBE MEIH: JIATYHU, OPOH3BI UX MapKHUPOBKA,
CBOWCTBA U HA3HAYEHHUE.

19. [Tony4yenne amomunus. CIiTaBel HA OCHOBE aTFOMHHUS, HX MapKUPOBKA,
CBOWCTBA U HA3HAYEHHUE.

20. ITopomkoBas MeTayuTyprusi. MeTo bl OJydeHHUs 1eTajnel U3 rpaHyIMpOBAHHBIX,
MOPOUIKOBBIX U CIIOUCTBIX MAaTepUAJIOB, UX CBOMCTBA U IPUMEHEHHE.

21. MeToap! MoydeHus MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepHAaJIOB, U
nepepaboTKa UX B U3AEIH: IPECCOBAHUE, TUTHE MO IaBICHUEM, IKCTPY3HSl.

22. CrniocoOslI yny4iieHus: KadecTBa crajien

23. Jlazepnas cBapka

24. [[InmudoBanme: BUIBI, CXEMBI, 00paOOTKH.

25. ANTMTUBHBIE TEXHOJIOTUU MPOU3BOJICTBA JeTaield MallluH

26. ANTMTUBHBIE TEXHOJIOTHUHU TIPOU3BO/ICTBA JeTaleld MallluH

27. OO11ast XapakTepUCTHKA pa3HbIX BUJOB aIMTUBHBIX TEXHOJIOTHI

28. Cnexanue. OCHOBHBIE BUJIBI U 3aKOHOMEPHOCTH. TexHomoruu. OGopymnoBaHue.

29. OcHOBHBIE CBOWCTBA MMOPOIIKOB. METOJMKHN U TEXHUUECKUE CPENICTBA UX
OTIpeIeICHUS

30. [Topomkoas metamutyprus. CrienuanbHble METO/1bI (HOPMUPOBAHMSL.
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Bonpocsl k 3auery
1. Mexanuyeckue cBOMCTBa MaTepuanoB. VcribiTaHus Ha pacTsKEHUS.
2. MexaHn4ecKue CBOWCTBA MaTepUaioB. TBEpIOCTh METAIIIOB.
3. Matepuasbl AJis IPOU3BOJICTBA METAJJIOB U CILJIABOB.
4. IIpou3BOJICTBO CTaJIEH U YyT'YHOB.
5. [Ipon3BOICTBO LIBETHBIX METAIIJIOB.
6. Kimaccudukanus cranei.
7. YTaepoaucThie cTaal 0OOBIKHOBEHHOTO KauecTBa. CBOMCTBA, MapKUPOBKA, IPUMEHEHHE.
8. KauectBennsle yriepoauctoie ctanu. CBoWCTBa, MapKUPOBKa, IPUMEHEHHUE.
9. OcHoBbl Teopuu nerupoBanus. Kinaccubukanusa npumeceid. BausHue nerupyromumx
JJIEMEHTOB.

10. MapkupoBKa J1eripoOBaHHbIX KOHCTPYKLIMOHHBIX CTaJIEH.

11. Cranu noBBIIIEHHON W BEICOKOW 00padaThIBAEMOCTH pe3aHHEM (aBTOMATHBIC
CTaJIH )

12. Koppo3uonHo-croiikue (HepxaBerolye) CTallu.

13. Hlapukono I AIUITHUKOBBIE CTAJIH.

14. JKaponpouHsle cTanu U CIuIaBsbl.

15. WHCcTpyMeHTaIbHbIE CTAIN U CILIABbI.

16. Uyryn. CBolicTBa, MapKHUpOBKa, IPUMEHEHHE.

17. AnroMMHHUH U CIUTaBbI Ha ero ocHoBe. Knaccudukanus, cBOHCTBa, IpUMEHEHHUE.

18. Jledpopmupyembie aTlOMUHUEBbIE CILIABBI.

19. JKaponpouHble aTFOMUHHUEBBIE CIIIABbI.

20. JluteiiHble CIUIaBBI.

21. JlatyHu.

22. Bpons3sl.

23. TutaH ¥ cru1aBbl Ha ero ocHoBe. CBONCTBA, MPUMEHEHHE, MapKUPOBKA.

24. Menp ¥ crj1aBbl Ha €€ OCHOBE.

25. Marsuii u CIIaBbl Ha €ro OCHOBE.

26. AHTU(DPUKINOHHBIE ( TOJUIUITHUKOBBIE CIUIABhI).

217. KoMno3umoHHbsIe MaTeprasbl.

28. [TnacTuueckue Maccsl.

29. [Toporiku 171t MPOM3BOACTBA METOIaMH MOPOIIKOBON MeTautypruu. OCHOBHBIE
CBOMCTBAa. METOMKYU U TEXHUYECKUE CPEACTBA UX ONPEICTICHHUS.

30. ChIpbe MOPOIIKOBOM METAJUTYpIHH: MOPOLIKH METAIIJIOB, KEPAMHUKH,
TEXHOJIOTUIECKHE CMa3KH U TUIACTH(PHUKATOPHI

31. Tokapnas 00paboTka. THITBI U TEXHOJIOTHYECKHE BO3ZMOKHOCTH

32. Pexyiuit ”HCTpYMEHT U TEXHOJIOTMYECKasi OCHACTKa TOKapHOH 00paboTKH.

33. THIBI U TEXHOJIOTHYECKUE BO3MOKHOCTH CTAHKOB CBEPIIMIIBHO-PACTOUYHOM
TPYIIITEL.

34. THIBI U TEXHOJIOTHYECKUE BO3MOKHOCTH CTAHKOB CBEPIIMIIBHO-PACTOUHOM
TPYIIITEL.

35. ®pe3epHble CTAHKH U UX TEXHOJIOTHUECKUE BO3ZMOKHOCTH.

36. OcHOBHBIE THITHI (Ppe3 M TEOMETPUIECKUE TTAPAMETPHI X PEXKYIICH YacTH.

37. O6paboTka pe3zaHreM abpa3suBHBIM HHCTPYMEHTOM.

38. OCHOBHBIE THITBI CBAPHBIX COCAMHEHUH U CBAPHBIX IIIBOB.

39. Pyunas nyrosas cBapka.

40. AproHojyroBas cBapka.

41. JlyroBas cBapka moJ cioeM ¢uiroca.

42. Cgapka B cpene yriekucioro raza CO2.

43. TexHomnorust 1 060pyA0BaHNE KOHTAKTHOMN CBapKH.

44, [TnazmenHas, 37eKTPOHHO—JTydeBas M JIa3epHasi CBapKa.



45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
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JluteitHoe MPOU3BOCTBO, TOCTOMHCTBO U HEAOCTATKH.

JedekTsl B OTIIMBKAaX, METO/IbI ITPEIOTBPAIICHUSI.

JIuThe B MeCYaHO-TIUHUCTBIC PAa30BbIC TUTEHHBIC (DOPMBI.
DOopMOBOYHBIC U CTEP)KHEBBIC MaTEPHUAJIbI, UX OCHOBHBIC CBOKCTBA.
CrenuanbHbIe CIIOCOOBI JTUTHS.

Bubl 00paboTKH METAIOB JaBJICHUEM.

Xos0/1Has TUCTOBAs ITAMIIOBKA, TPEUMYILIECTBA U HEJOCTATKH.
Onepanuu X0JI0JHON JTUCTOBOM IITAMITIOBKH.

O06opynoBaH#e U HHCTPYMEHT JUIsl 00paOOTKH METAJLIOB JIaBIICHUEM.
OO0mras cxema peaau3alyy aJTMTUBHBIX TEXHOJIOTHH.
Knaccudukanus agIuTUBHBIX TEXHOJIOTHIA.

CpaBHHUTENIbHAS OLICHKA IUTUBHBIX U TPAIUIIUOHHBIX TEXHOJIOTHH.
Ponb agiuTUBHBIX TEXHOJOTHUN B PEMOHTE MAaIlIHH.

[TopomikoBast MeTaLTyprusi. 3aKOHOMEPHOCTH TIpeccoBanus. OCHOBHBIC

texHonoruu. O0opyIoBaHUE.

59.
60.

[TopomikoBas Metamyprusi. CrernpanbHble METOIbI POPMUPOBAHUSI.
Cnexanue. OCHOBHBIE BUJIBI U 3aKOHOMEPHOCTU. TexHomorun. O0opyaoBaHueE.



