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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

«MatepuanoseaeHue. TeXHOIOIUA KOHCTPYKLIMOHHBIX MaTEPUANIOB)» AUCLUIIIMHA, KOTOpas U3y4aeT KOHCTPYKLIUOHHBIE
MaTepuansl 1 0051acTH UX NpuMeHeHus.. OCHOBHOM LIeNbI0 JUCHUILIUHBI SIBIsIeTCsl (JOPMUPOBAHHE Y CTYJCHTOB
KOMIUIEKCHOI'O IIPEJCTABIEHHS O COBPEMEHHBIX KOHCTPYKIMOHHBIX MaTepPHajlax, UX CTPOCHUU U CBOMCTBAX.

1.2

HSy‘{eHI/Ie 3TOM JAUCIHUIIIAHBI TTIO3BOJIAET OCYIIECTBUTH paI_II/IOHa.]'ILHHﬁ BLI60p MaTcpuaIoB IJIsI KOHKPETHOT'O
IIPUMCHCHHUS. COS,Z[aBaTI) MaTcpuaJibl C Tpe6y€MLIMI/I 110 YCJIOBUAM 3KCIUTyaTallunu CBOMCTBaMHU.

2. MECTO JUCHHIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT:

b1.0

21

Tpeﬁona}mﬂ K npe;[BapnTe.m,Hoﬁ MOATOTOBKE 06y'{a10mer0csl:

2.2

JMCUUIINHBI M TPAKTUKH, TSI KOTOPHIX OCBOEHHE JAHHOH TUCHHILTUHDBI (MOYJI) HEO0XO0UMO KAK
npelecTByoIee:

221

COHpOTI/IBJ'IeHI/IC MaTcpuaioB

222

HayuHo-nccnenoBarensckas pabora

223

OCHOBBI HAYYHBIX UCCIICAOBAHUN

224

CrpourenbHas MexaHuka U MetauiokoHcTpykuuu T u TTMO

225

9KCHHyaTaHI/IOHHBIC MaTcpuaibl

226

Marepuaisl B KpaHOCTPOSCHHU

227

CBapka METaJNIOKOHCTPYKIHI

228

TexHonorus cBapouHbIX padboT

229

OKCIUTyaTallMOHHAs PAaKTHKA

3. KOMIIETEHIIMN OBYYAIOIIETOCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCITUITJINHBI

(MOZY.JI)

OIIK-3: Cnioco0eH B cdepe cBoeii npodeccuoHaIbHOM AesITeIbHOCTH NPOBOIMTH H3MepeHus1 U HalJIK0leHusl, 00padaTbIBaTh
U NPEACTABJIATH JKCIIEPUMEHTAJIbHBIE JaHHbIE U Pe3YJbTAThI HCIIBITAHUIA;

OIIK-3.1: Umeer npencraBieHre 00 OCHOBHBIX METOAX M CPEACTBAX M3MEPCHUH, HAOIIOACHUN U 00pabOTKH SKCIIEPUMEHTAIIbHBIX
JIAaHHBIX B chepe mpoecCHOHATEHOM AITEIIEHOCTH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3uaTs:
3.1.1 | Meroas! u3MepeHuss MEXaHUUECKUX XapaKTEPUCTUK MATEPUAIIOB.
3.2 | Ymerh:
3.2.1 | UccnenoBaTh 1 aHAIM3UPOBATH CTPYKTYPY MaT€pPHAIIOB.
3.3 | Baagerb:
4. CTPYKTYPA JTUCHUIIJIMHBI (MOAYJIST)
Bun HaunmeHnoBaHue pa3/iesioB U TeM /BUA 3aHATHSA/ Cemectp | Uacos | Jlutepatypa | IlpIlo
3aHATUS / Kypc AroT
Pazgen | Paspes 1. Martepuasiopegenue. TeXH0/10rHsl KOHCTPYKIIHOHHBIX
MaTepHaI0B
Jlex Crtpoenue u cBoiicTBa MeTayioB /JIek/ 2 1 JI1.1 0
JI1.2J12.1J13.
1J13.2
0132
JIab Crpoenue u cBoiicTBa MeTamnos /J1ab/ 2 0,5 JI2.1J13.1 0
JI3.2
3132
Cp Crpoenue u cBoiicTBa MeTayuioB /Cp/ 2 8 J1.1 0
JI1.2J12.1
2.2
J12.3J13.1
JI3.2
21022




Jlex

OcHOBBI TeopHuH CIIaBOB /JIek/

J1.1
JI1.2J12.1J13.
1JI3.2
2132

JIab

OcHOBEI TeopuH CIIaBoB /J1a6/

0,5

J12.1J13.1
JI3.2
21022

Cp

OcHOBEI TeopuH criaBos /Cp/

10

JI1.1
JI1.2712.1
2.2
JI2.3]13.1
JI3.2
0132

Jlex

Keneso u ero cruiassl /JIex/

J1.1
JI1.2J12.1J13.
1J13.2
2132

JIab

Keneso u ero cruiassl /J1a6/

0,5

2.1
J12.2J13.1
JI3.2
2132

Cp

XKeneso u ero cruassl /Cp/

J1.1
JI1.2J12.1
2.2
JI2.3713.1
JI3.2
0132

Jlex

Tepmruueckas o0padoTka ctamu /JIex/

0,5

J1.1
JI1.2J12.1J13.
1J13.2
0132

JIab

Tepmuueckas oopadbotka ctanu /J1ab/

0,5

J12.1J13.1
JI3.2
2132

Cp

Tepmuueckas oopadotka ctanu /Cp/

12

J1.1
JI1.2J12.1
J12.2
JI2.3713.1
JI3.2
21022

Jlex

IBeTHBIC MeTaLTEI /JIeK/

0,5

JI1.1
JI1.2J12.1J13.
1J13.2
0132

Cp

IIBeTHBIC MeTaLTE /Cp/

JI1.1
JI1.2712.1
2.2
J12.3J13.1
JI3.2
2132

Cp

Kommnozunronsslie 1 HeMeTamndeckue Marepuanst /Cp/

J1.1
JI1.2J12.1
J12.2
J12.3713.1
JI3.2
0132

Cp

IIpou3BOICTBO YEPHBIX U IBETHHIX MeTaIioB /Cp/

10

JI1.1
JI1.2712.1
2.2
J12.3J13.1
JI3.2
2132




Jlex O6paboTka MeTa/uIoB AaBneHueM /Jlex/ 2 0,5 JI1.1
JI1.2J12.1J13.
1J13.2
0132

Jlab O6paboTtka MeTamioB gaBneHueM /J1ad/ 2 0,5 JI2.1J13.1
J13.2
3132

Cp O6pabotka meTamtoB nasinerueM /Cp/ 2 10 JI1.1
J1.2J12.1
2.2
JI2.3713.1
J3.2
3192

Jlex Jlureitnoe npousBoacTBo /JIex/ 2 1 JI1.1
JI1.2J12.1J13.
1J13.2
21092

JIab Jlureitnoe npouzBoacTBO /J1ab/ 2 1 JI12.1J13.1
JI3.2
D102

Cp Jluretinoe nmpownsBonacTBo /Cp/ 2 10 J1.1
JI1.2J12.1
2.2
JI2.3713.1
JI3.2
3192

Jlex TexHoorus 06pabOTKHU 3aroTOBOK JAeTasieii ManiiH pe3anueM /JIek/ 2 0,5 JIT.1
JI1.2J12.1J13.
1J13.2
0132

Jlab TexHonorus 06pabOTKHU 3ar0TOBOK JAeTallell MaluH pezanuem /J1a6/ 2 0,5 JI2.1J13.1
J3.2
0122

Cp Texnomorus 06pabOTKH 3aTOTOBOK JieTanei MamiH pezanueM /Cp/ 2 12 J1.1
JI1.2J12.1
2.2
J2.3J13.1
J3.2
3132

HKP TexHosorus 006pabOTKH 3ar0TOBOK AeTayieil ManiuH pe3anuem /MKP/ 2 2

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Tema 1 CTpoeHHe U CBOMCTBA METAILIIOB

ATOMHO-KPHCTAJUINYECKOE CTpOeHNE MeTaioB. OCHOBHBIC THITBI KPHCTANINYECKUX penreTok. JledekTsl ctpoeHus
KpHcTayuTdeckux Tei. Toueunsie nedextsl. JInnelnsle nedekTsl. Teoperndeckas U hakTHIecKast MPOYHOCTb. [J0BepXHOCTHEIE
nedextsl. Kpucranmmsamus metamios. Jedopmanus u paszpymieHne MetauioB. Haknen u pexpucranimzanus. MexaHn4ecKue u
TEXHOJIOTUUECKHE CBOMCTBA METAJLIOB U CIIABOB.

Tema 2 OCHOBBI TE€OpUH CILIABOB

@Da3bl 1 CTPYKTYpa METAITMIECKUX CINIABOB. XapaKTePHCTHKA OCHOBHEIX (a3 B crutaBax. CrtaBbl MEXaHHIECKHE CMECH,
XHMHUYECKHEe COeJUHEHHUs, TBepable pacTBOpbL. IIpaBuno ['n60ca. Ycnosus u MeToUKa IOCTPOSHUS JUAarPaMM COCTOSTHHUS.
OcHoBHbI€ TUMBI AUarpaMM. CBsA3b MEXIy CBOICTBAMU M THIIOM JUAarpaMM COCTOSHUSL.

Tema 3 XKeneso u ero cruaBbl

KommoHeHTs! 1 (a3sl B CIIIaBax jkeje3a ¢ yriuepoaoM. JluarpaMma COCTOSIHUSL CHCTEMBI XKeJIe30-LeMEHTHUT (MeTacTabmIbHOe
cocTosiHKEe). [lnarpaMma COCTOSTHUSI CUCTEMBI XkKene30-TpaduT (cTabMIbHOE COCTOSTHKE). YTIICpOANCTHIE CTaNd. BiusHue yriepona
Ha CBO¥CTBa cTaiy. BrustHue npumeceii Ha cBoiicTBa craneit. Kitaccngukamus yriaepoancTeix crainel. JlernupoBaHHBIE CTaIH.
Brnmsaue nernpyromux 3J€MEHTOB Ha TIPEBPAICHUS 1 CBOKCTBa cTany. Kitaccudukaris TernpoBaHHbIX cTaneid. PasHoBHIHOCTH
gyryHoB. [Ipouecc rpadutuzanun. MUKpOCTPYKTypa U CBOICTBA Uyr'yHOB.

Tewma 4 Tepmuueckasi 00paboTka cranu

OCHOBEHI TEOpHH TepMUIEcKol 00padoTku. O6mue ceeneHus. Kiaccudukaris BHI0B TepMHIECKOI 00pabOoTKH CTaH.
IIpeBpamenus B cTanu npu Harpese. OOpa3oBaHue aycTeHHUTa. JluarpaMma H30TepMUYECKOTo pachaga aycTeHUTa. TeXHOIOTUsL
TepM0o0OpaboTKu. OTHKHT, 3aKalKa, OTIYCK cTanu. [IoBepXHOCTHOE yNPOYHEHHE CTAIbHBIX U3JEIUHA. YIPOUHEHHE H3IeTUH
METOJIOM IDTacTHIecKor nedopmannu. [ToBepxHOCTHAS 3aKkanka. XUMHKO-TepMHIecKas 00paboTka cranmu. KoHCTpyKIMOHHEBIE U
MHCTpyMEHTaJbHEIE cTanu. O0mas xapakrepuctuka. Kiaccnduxamus craneii mo Ha3HaYeHHI0, XUMUIECKOMY COCTaBY, Ka4eCTBY U
cTpykType. CTanu U CIIaBbl CO CIIENUANbHBIMU CBOMCTBAMH. MarHUTHBIE U 3JEKTPOTEXHUUECKHE CTAllH U CILIABHI.
CBepXIIpoBOAUMOCTb U CBEPXIPOBOsIIE MaTepHainbl. CIIaBbl ¢ 0COOBIMU TETJIOBBIMH U YIPYTHMH cBOlicTBaMu. MeTausl ¢




HaMAThI0 (POpMBL. AMOP(HBIE METAJUNTHUECKHE MaTePHAbL.

Tema 5 LIBeTHbIE METAIIIBI U CILIABBI

AJTIOMUHHH, MeTb, MAaTHAH, THTaH MX CIUIABBI, IPUMEHEHNE U CBOWCTBA 3THX CIUIABOB.

Tema 6 KoMIIO3ULIMOHHBIE U HEMETAIUINYECKUE MATEPUAIIb

Kepamuueckue matepuainsl UX CBOHCTBA U MpuMeHeHHe. O01as XapaKTepHCTHKA U KIacCH()UKAINA KOMIO3UIIMOHHBIX
MartepuanoB. Marepuainbsl Ha OCHOBE MOJIMMEPOB. XapaKTEPUCTUKA, COCTaB U CBOKMCTBA MoMMMepoB. I1macTHueckrue Macchl
(TepMorutacTsl, peakromIacTsl). Pesunsl. Knesmme matepuansl. Jlakokpacodnsie matepuansl. Ctekio. peBecuna.li3roTosnenne
JeTaneil u3 KOMIO3UIMOHHBIX U HEMETANIMYeCKUX MaTepranoB. Mcrnonp30BaHne KOMIIO3UITHOHHBIX MaTEPUAIOB B CYAOCTPOCHHH.
Kiaccuuxanus KOMIIO3UIIMOHHBIX MaTepruaoB. M3roTosienue neraneil U3 HeMeTaAIMYeCKUX MaTepuainoB. Knaccndukanms n
TEXHOJIOTHYECKHE CBOWCTBA ITacTMacc. M3roToBneHne pe3sNHOBEIX TeXHIHUEeCKnX aAeTaneid. CocTaB CBOICTBa U 00TacTH
HMPUMEHEHUS Pe3HHOBBIX AeTanei. CiocoOs! popMo0oOpa30BaHNs PE3UHOBBIX JICTANCH.

Tema 7 ITpou3BOACTBO YEPHBIX U LIBETHBIX METAJUIOB

CoBpeMeHHOE MeTaJLTyprudeckoe Npou3BoAcTBO. CTpyKTypa METaIIypruuecKoro Mpou3BoACTBA M €ro NpoAyKuus. Marepuaibl
JUIS TIPOM3BOZICTBA METAJUIOB M CIUTaBOB. [IpON3BOICTBO UyryHa U cTaiy. MaTepHasl, IpUMEHIEMBIEC B JOMCHHOM IIPOM3BOICTBE.
BerimnaBka uyrysa.CymHoOCTb nporecca. IIpon3BoAcTBO cTau B KUCIOPOIHBIX KOHBepTepax.[Ipon3BoaCTBO IIBETHBIX METAJLIOB.
ITpou3BoACTBO MEH, ATFOMUHUS, MAarHUs, TUTAHA.

Tema 8 OO6paboTKa METAIIIOB JaBICHHEM

Du3nK0-MEXaHHIECKHE OCHOBBI 00pab0oTKH MeTayuIoB AaBieHreM. CyIHOCTE 00pabOTKH METaIoB JaBiaeHneM. Buasl 00paboTkn
MeTajuIoB JaBneHreM.HarpeB meranna nepen o6paboTkoit naBneHreM. Buibl 00paboTKH METaIOB AaBICHUEM.

ITpokatHoe npousBocTBO. CymHoCTh Nporecca. [IpoayKims mpokaTHOro NpOU3BOACTBA. MIHCTpyMEHT 1 000pyIoBaHHE UL
npokaTku. Koska. CymHoCTh Tiporiecca. OCHOBHBIE OTIEpaIii KOBKH U MIPUMEHSEMBIH HHCTPYMEHT. TeXHOIOTHIecKas pa3padoTka
nporecca koBku. IlITammoska. ['opsiuas o0beMHas ITaMIoBKa. X0JI0AHAS IITAaMIIOBKa. MeTOAbI TPOU3BOCTBA
MalIMHOCTPOUTEINIBLHBIX poduiteit. [IpeccoBanue, BooueHne, IPOU3BOACTBO THYTHIX IPOQHIIEH.

Tewma 9 JluteiiHoe MPOU3BOICTBO

TeopeTndeckre OCHOBBI TPOM3BOACTBA OTIMBOK. CyIIHOCTH JINTEHHOTO IPOU3BOJICTBA. DIEMEHTHI IUTEIHON opMbl. CBOHCTBA
JIUTEHHBIX cIIaBoB.CrocoOb! TUThs. M3roToBIeHHE OTIMBOK B IecyaHbIX (hopMax. M3roToBneHne OTINBOK CHENUATbHBIMU
CIoco0aMH JIUThs

Tema 10 TexHomorust 06pabOTKN 3ar0TOBOK AeTalled MAIINH pe3aHueM

DU3MKO-MEXaHUYECKHE OCHOBBI 00pab0oTKH MeTa/uIoB pezanueM. Kiaccuduxarys ABHKeHHH B METAIIIOPEXYIIUX CTaHKAX.
PexxrMBI pe3aHusi U TEOMETPHS CPE3AEMOTro CI0sI. DNEMEHTHI TOKapHOTO MPOX0AHOro pe3ua. Cunbl pezaHus. TennoBble siBIEHUs
nporecca pe3anus. TpeHne N3HOC W H3HOCOCTOHKOCTh HHCTpyMeHTa. Kitaccndukarist Metautopexxymux crankoB. O0paboTka
3arOoTOBOK Ha CTAHKaxX TOKapHOU rpymmsl. TokapHsle pesisl. [Iprucnocobnenns ais 3akperieHns 3aroToBok. O6paboTka 3aroToBOK
Ha CBEPIIMIIBHBIX CTaHKaX. PexkuM pe3aHus, CUIIbI pe3aHus, pexKyIui HHCTpyMeHT. O6paboTka 3ar0TOBOK Ha PACTOYHBIX CTAHKAX.
OO6paboTKa 3aroTOBOK Ha (h)pe3epHBIX CTaHKaX. Pexxnm pesanust, cuutsl pe3anust. Tunsl (ppe3.00padoTka 3aroTOBOK Ha IMIPOTSHKHBIX
CTaHKaX. XapaKTepPUCTHKA METOAa MPOTsATHBaHuA. Pexxnm pezanus. [Ipotsxka.O0paboTKa 3aT0TOBOK Ha 3y0000padaThIBAIOMINX
ctankax. @opmooOpazoBaHue (PaCOHHBIX NPOGHICH, pABHOMEPHO PacIOI0KEHHBIX [0 OKPY>KHOCTHU. PexylIiie HHCTPYMEHTHI AT
Hape3aHus 3y04aThIX KoJiec 110 MeToay ookaTku. OOpaboTKa 3aroTOBOK Ha IUIU(OBAIBHEIX CTaHKaX. OCHOBHBIE CXEMbI
numrdoBaHus. AOpa3sHBHBIE HHCTPYMEHTHI. MeTOIBI OT/IETOYHOH 00pabOoTKH.

JlaGopaTopHbie pabOTHI:

Tema 1. Onpeznenenue TBEpAOCTH METAIOB. MUKPOCTPYKTYPHBIH aHAIIN3 METAJIOB.

Tema 3. CtpykTypa u cBoiicTBa craneil. Vi3yueHue CTpyKTypbl U CBOMCTB JIMTEHHBIX UYTYHOB.

Tema 4. Tepmudeckast 06paboTKa yriIepoJUCTBIX CTaNei.

Tema 9. M3roToBiieHHE OTIMBKY B APHBIX ONOKaX.

Tema 10. TokapHBIE pe3bl, HX OCHOBHBIE AIEMEHTHI U reoMeTpusi. OOpaboTKa 3ar0TOBOK HAa TOKAPHO-BUHTOPE3HBIX CTaHKAX.
O06paboTka 3aroTOBOK (pe3epoBaHreM. Y HUBEpPCaIbHAS ACTUTEIbHAS TOJIOBKA. Y CTpOicTBO U mpuMeHeHne. O0paboTka OTBEPCTHIA.
CTaHKHU U UHCTPYMEHT.

IIpakTHyeckue 3aHATUS:

Tema 3. M3yueHne CTpyKTYpHI CIUIABOB CUCTEMBI (GKEJIe30 — KapOu xKemnesay

Tema 4. TexHOTOTHYECKHIA ITPOLIeCC TEPMUYECKON 00pabOTKH ieTanei MaliuH

Tema 8. Pa3paboTka TEXHOIOTHYECKOTO TpoIiecca CBOOOTHON KOBKH

Tema 9. Pacuér TEXHOIOTNYECKOTO MPOLECCA U3TOTOBICHUS OTJIUBKY B IAPHBIX OIOKAX
Tema 10. Pacuet peskuMOB pe3aHust

6. POHJ OIEHOYHBIX CPEJACTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

IMpouenypa momyueHns 3ayera

6.2. Tembl NUCbMEHHBIX padoT

6.3. KonTpoabHbIe BONIPOCHI U 3aJaHUS

MexaHu4eckre 1 TEXHOJIIOTHYECKHE CBONCTBA METANJIOB U CIIJIaBOB.

VYcnoBus 1 METOJMKA TOCTPOSHUS AMarpaMM COCTOSIHUSA cIaBoB. OCHOBHBIE TUIIBI AuarpamMmM. CBs3b MEXKIY CBOMCTBAMU U TUIIOM
JiarpaMM COCTOSIHHSL.

ITopsimok MeTatorpadhu4eckux Ucciea0BaHUN




MeTob!I B CpeICTBa KOHTPOJIS TEXHOJIOTMIECKUX MapaMeTPOB

Du3nKo-MexaHUIECKHE OCHOBBI 00pabOTKH METAIIOB AABICHHEM.

Teoperuueckue OCHOBBI IIPOU3BOACTBA OTIUBOK.

DH3MKO-MEXaHHIECKHE OCHOBBI 00pab0TKH METAaJUIOB PE3aHHUEM.

B xaxoM oTBeTe IPaBHIBHO MEPEUNCICHBI MaTEPHANbI, TBEPAOCTh KOTOPBIX PEKOMEHIYETCs ONPEAENUTh Ha TBepaoMepe bpunenna?
B 3aBucuMocTH OT 4ero BeIOMpaeTcst Harpy3ka npu 3amepe Tépaoctu bpunemna?

KakoBa npenpapuTensHas 1 00Ias Harpy3ka IpH 3aMmepe TBEPJOCTH TBEPIBIX MaTepHAIOB Ha TBeproMepe Poxsema?
TBEPIOCTH KAaKOTO MaTepHana OIpeelIsuln, eClIi pe3ynbTar 3amepa Teepaoctu HRB =257

Bri6epute HarpysKy, IIKaly 1 THUII HAKOHEUHHKa 7151 UcnibiTaHus TBEpaoro crniasa tTuna T 15K6?

Merasmtel. ATOMHO-KPHCTaJUTHIECKOE CTpoeHHe. MeTalunaecKie CBOicTBa (KOBKOCTb, 3JICKTPOIIPOBOIHOCTE)
OCO00EHHOCTH aTOMHO-KPUCTAITUYECKOTO CTPOEeHUs MeTaioB. Jlucnokanuu. Buasl nucnokamumii. JlucnokannonHas cxema
TIaCTHYECKOU AehopMaruu

Bimsiaue “nedexToB” aTOMHO-KPHCTAIINYECKOr0 CTPOSHNUS METAJUTMYECKHX CILIABOB ¢ JUcioKanusamu. [Tytu ynpouHenus
cruiaBoB. 3akoH M.A.Onqunra

JlucnoxanuoHHas cxeMa IIacTHIecKol feopManuu u paspymenus Metamios. Haknén

IIpeBparieHus Ipy HarpeBe AepOPMHUPOBAHHOTO MeTaa. PekpucTtamusaius. [ToHaTHE 0 “X0n0aHON” U “Topstueit” nedopmaruu
BnusiHue TexHOIOrMY IPOU3BOJICTBA Ha CBOMCTBA cTalu. MakpOoCTpyKTypa cTanu

CnnaBel «TBEp/bIE pacTBOPb». JlnarpaMMa cocTosiHUS. TeXHOIOrMueckue U MEXaHU4eCKHe CBOICTBa

CruiaBbl «MeXaHHUeckue cMecny. JlnarpaMma cocTossHUS. TeXHOIOTHYeCKHue U MEXaHHMYeCKUe CBOMCTRA

OrmpeneneHne XUMUYECKOT0 COCTaBa M COOTHOLICHUS KOJIMYecTBa (a3 CIIaBa Mo guarpamme coctosHus. [IpaBuio «psraara»
CriaBbl ¢ OTpaHUYEHHON paCTBOPUMOCTBEO KOMIIOHEHTOB

JuarpaMma cocTostHuS cIuaBoB cucteMsl «Fe — Fe3Cy. Onucanue npeBparieHnit XapakTepHbIX CIUIaBOB IIPU HAaTpeBe
(oxnaxaeHUH)

CB3b JUarpaMMbl COCTOSTHUSL CO CBOMCTBAMU CIIJIaBOB

[IpeBpamenns B CTaIM IPH HarpeBe U BeIAepkke. ONpeieNieHne ONTUMAbHBIX ITApAMETPOB HarpeBa CTajll IpH TepMooOpaboTke
IIpeBpaienus npu oxnaxkaeHUU crany. M3otepMudeckas quarpaMma npeBpanieHus IepeoxIaxIEHHOr0 ayCTeHUTa
ITpeBpamieHus npu oxaaxaeHuu cTaayd. TepMOKHHEeTHYECKas AuarpaMMa IpeBpalleH s IepeoXnaxJEHHOro ayCTeHUTa
belinuTHOE NpeBpaleHue NEPeOXIKAEHHOIO ayCTEHUTA

MapreHcUTHOE IpeBpalleHUE NEPEOXIIAKIEHHOIO ayCTCHUTA

[IpeBpanienus mpu oTIycke 3akan€éHHOM cTanu. Bunel otmycka

CoBpeMEHHOE METAJUTYpPru4ecKoe Npou3BoAcTBO. CTPYKTypa METAJUTypru4ecKOro Mpou3BOACTBA U €r0 MPOLYKIIMSL.
IIpousBoncTBO Uyryna

IIpousBoncTBO cTanu.

Du3nKo-MeXaHUIECKHE OCHOBBI 00pabOTKH METAIIOB AABICHHEM.

Bumsr 06paboTky MeTayuIoB AaBIeHHEM. Busr 00paboTKH METaIIOB JaBICHUEM.

IIpoxatHoe mpomu3BoacTBo. CymHOCTS mporiecca. IIpoaykuus mpokaTHOTO MPOU3BOACTBA. IHCTpYMEHT U 000pyROBaHHE IS
MPOKATKHU.

Kogka. Cymnocts npouecca. OCHOBHbBIE OIIEpalluy KOBKH U IPUMEHSAEMBbIH HHCTPYMEHT.

[IramnoBka. 'opstaast 00beMHas MITaMIIOBKA.

XoJIoAHAas IITAMIIOBKA.

MeTob! TPON3BOACTBA MAIIMHOCTPOUTENBHBIX poduiei. [IpeccoBanue, BooYeHHE, TIPOM3BOCTBO I'HYTHIX NPOQHICH.
TeopeTndeckie OCHOBBI TPOM3BOACTBA OTIMBOK. CyIIHOCTH INTEHHOTO MPOU3BOICTBA. CIIOCOOBI JIUTHSL.

®Du3ndecKre OCHOBBI MOMYUCHUS CBAPHOTO COeIUHEeHUS. Buabl cBapK.

DU3HKO-MEXaHUUECKHE OCHOBBI 00pab0oTKH MeTallloB pezanueM. Knaccuduxalys ABUKEHHN B METAIIOPEXYIIUX CTaHKAX.
CynocTpouTenbHble U CTPOUTENIbHbIE cTanu. CBapuBaeMOCTh cTallei

Tepmuaeckast 00paboTKa CHIIOBBIX JeTaNeil MalIinH

Tepmuueckas 06paboTka pecCOpHO-NPYKUHHBIX HJIEMEHTOB

Tepmudeckas 00paboTKa HHCTPYMEHTAIBHOM CTaIH

XumukoTepMudeckas oopadoTka cranu. [lemenTamus.

IToBepxHOCTHAS 3aKalKa CTaIH

Knaccuduxanus cTany 1o HazHaYEHUIO

Kiraccnguxanust cTainy o Ka4ecTBy

3aKanuBaeMOCThb CTalU. BnusiHue yriepona Ha 3aKaauBaeMOCTh CTalled

IIpoxanuBaeMocTsb craneut

Koncrpykunonnsie nerupoBanHble crand. OcoOCHHOCTH TepMOOOPaOOTKH JISTUPOBAHHBIX CTalleH

MHucTpyMeHTaNnbHBIE MaTepHUabL

CrienmanbHele ctanu. Hepxaserome u Koppo3HOHHO-CTOMKIE

UyryHsl. BausHue CKOPOCTH OXNaXJEHUS 1 XUMUYECKOTO COCTaBa Ha CTPYKTYpPY JTUTEHHBIX YyTYHOB

Kraccngukanus TUTEHHBIX IyTyHOB

CrutaBsI HA OCHOBE aJTFOMUHHS

TepmooOpaboTKa alFOMUHHEBBIX CIIJIABOB

Anrtudpukiuonnsie Matepuaisl. [Ipuanun [apnum uis aHTHPPUKIIMOHHBIX MaTepHAJIOB

Harpes metana npu o6paboTke naBieHreM. Llens Harpesa, TEXHOIOTHYECKHE TTapaMeTphl, 000pyIOBaHHE IS HarpeBa
Pa3pabotka TexHOIOTHH IpoLecca KOBKU. ITopsaok pacyéra MOKOBKH, TEXHOJIOTUYECKHE IPHEMBI CBOOOTHON KOBKU
DNIeMEHTBI JINTEHHOU (HOPMBI.

TexHonornueckre CBOMCTBA JIUTEHHBIX CIJIABOB.

M3roToBneHne OTIMBOK B IECYAHOTIIMHICTHIX (hopMax.

H3roToBneHne OTIMBOK CHEUATBHBIMU COCOOAMH JTUTHS




Pyanas nyrosas cBapka. TexHomoruueckas cxema, 000pyI0BaHHE, MaTepUalsl Juid cBapku. O61acTs MPUMEHEHHUS

Caapka B cpejie 3alllUTHBIX ra3oB. TexHomoruyeckas cxema, 000pynoBaHue, MaTepHaibl 1 cBapku. O01acTb IpUMEHEHUS
Caapka ot cioeM ¢urtoca. TexHomornaeckas cxema, 000pyIoBaHHe, MaTepHalsl U cBapku. O0IacTs MPUMEHEHHS

Texnomorus 06pabOTKH 3aTOTOBOK JeTalel MAIllMH Pe3aHHEM Ha CTAHKAX TOKapHOH IpymIrsl. PeXXUMEI pe3aHus H TeOMEeTPHS
Cpe3aeMoro cJos IpHU TOUCHHH.

TexHonorust 06pabOTKH 3ar0TOBOK JeTaleil MallliH pe3aHueM Ha ()Pe3epHBIX CTaHKaX. PeXXMMBI pe3aHus U TeOMETpPUsI CPe3aeMOro
ciost ipu ppeseposanu. [IpucnocobieHus i hpe3epoBaHusL.

Texnomorus 06pabOTKH 3aTOTOBOK JeTalel MallliH Pe3aHHeM Ha PACTOYHBIX U CBEPIMIIBHBIX CTaHKAX. PexkUMBI pe3aHus u
TEOMETPUsI CPE3aeMOro CII0s TP CBEPICHUHI

XapakTepucTHKa MeTOa pacTaunBaHus. Pexxnm pesanus. Pexymuit nacTpyMeHT. [IpucniocoGmenns 11t 00paboTKH 3ar0TOBOK Ha
PaCTOYHBIX CTaHKAX.

OmnucaTe XUMUYECKHH COCTaB U CBOMCTBA MaTepHaia AJs AeTall, TOKa3aHHO! Ha 3CKU3€, HA3HAUUTh U ONUCATh CHOCO0 MOTydeHHs
3ar0TOBKH, HEOOXOIUMYIO MEXaHUYECKYIO0 00pa00TKY, TPH HEOOXOUMOCTH ~-TEPMHUICCKYIO 00pabOTKY.

6.4. MeToaquueckue MaTepuaJibl, ONpee/sIolMe NPouelypbl OlleHHBAHUS

[Ipu ycnouu BeimonHenus TpeboBanuit PII/I 1 oTcyTcTBUS IPONMYCKOB 3aHATHH 3a4€T MO AUCHUIINHE (MOIYIIIO) BHICTABISIOTCS
obydaroremycst 6€3 JOTMOTHUTENFHBIX UCTIHITAHUH.
[Ipu ycnoBuu BeimonHeHust Tpedopanuit PI1J], HoO HaTMYMK NPOIYCKOB 3aHATHI IS MOTyYESHHUS 3adeTa 00yJaroIHiCs JOIDKEeH
OTBETHUTH Ha 5 BONPOCOB 10 MaTepHaly KaKJ0H U3 MPOMYILEHHbIX JIEKLUH, eclii Ha 3 BOIIpOca JaHbl IPaBUIIbHbBIE OTBETHI, TO
JIEKIUS cYnuTaeTcs 3auTeHHOH. [1o TeMaM IpOMyIeHHBIX TPaKTHIECKUX 3aHATHH, 00yJaIoIIics TOTOBUT pedepar HiIH
MPE3CHTAIIHNIO.

7. YHEBHO-METOAUYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUWE JUCIIUITIJIMHBI (MOY JIS)

7.1 PexoMenayemas iureparypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, oA
JI1.1 | TokapeB Anexcanup MarepuanoBeicHUE U TEXHOJIOTUS KOHCTPYKIIMOHHBIX MAaTEPUAIIOB: Hosocubupck: CI'YBT,

Onerosuy, MIBaHumnK [yaebruk mns cryn. mo Hamp. "KopabiecTpoeHue, OKCaHOTEXHHKA 1 2017

Cereit Hukonaesuu, 00BEKTHl MOPCKOHM HHPPACTPYKTYpHI", criell. "IKCIUL. CYTOBBIX

Kysnenos Anexceit SHEPreTHY. YCTaHOBOK" |

®enoposuy, Banunk

Wnbs CepreeBuu
JI1.2 | ITnomkuu B. B. Martepuanosezenue: Y4eOHUK Mocksa: U3naTeabcTBO

IOpaiir, 2019
7.1.2. JlonoHUTeIbLHAS JIMTepaTypa

ABTOpBI, COCTaBUTENIN 3arnaBue WznarenscTBO, rox

JI2.1 |Yepemnuuenko B. C. MarepuanoBeneHue. TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTepUAJIOB: Mocksa: Omera-JI, 2006
y4e0. mocobne

JI2.2 | TokapeB Anekcanap TexHoNorust KOHCTPYKIIMOHHBIX MaTepuaioB: MeToz. yka3zaHus 110 HoBocubupck: HI'ABT,

Onerosuy, baraesa BBIMIOJIHEHHUIO J1a0. U MpaKT. paboT 1o Kypcy "MaTepuanoBeneHne u 2012

3uHauna bopucoBHa, | TeXHOJIOTUsSI KOHCTPYKL. MaTepuainos." (Pa3nesnsl: 3aroT. mp-Bo u

WBanuuk Cepreii MexaHuueckas oopaboTka)

Hukonaesuu
JI2.3 | TokapeB AnexcaHap MartepuanoseneHue. TeXHOIOIU KOHCTPYKIIMOHHBIX MATEPUAIIOB! Hosocubupck: CI'YBT,

OneroBuy, baraesa METOJIMYECKUE YKA3aHUS 110 BHIMIOJIHEHUIO NTPAKTHYECKUX PaboT 2021

3unanna bopucosHa,

Manuuk Cepreit

HuxonaeBuu,

Kysnenos Anekceit

denopoBuy

7.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, oA
JI3.1 | TokapeB Anexcanup MarepuanoBeneHue. TexHONOrus KOHCTPYKLIMOHHBIX MaTEpUAIIOB: Hosocubupck: CI'YBT,

Onmnerosuy, baraesa METO/. YKa3aHUsI 110 BHIMOJHEHHUIO JTa00opaToOpHBIX paboT pas. 2020

3unauna bopucoBHa, | mMarepuanoBelneHHe

Mpanuuk Cereit

Huxomaesuu,

Kysnenos Anexceit

denopoBruy




ABTOpBI, COCTaBUTETH 3arnaBue W3znarenscTBO, TOI
JI3.2 | TokapeB Anexcanap MartepuanoseneHue. TeXHOIOIU KOHCTPYKIIMOHHBIX MATEPUAIIOB! Hosocubupck: CI'YBT,
OneroBuy, bataera METO/. YKa3aHUsl 110 BHIMOJIHEHUIO Ja00opaTopHBIX padoT pasi. 2020
3uHanga bopucoBHa, | TEXHOJIOTHSI KOHCTPYKITMOHHBIX MaTEPHAIIOB
Npanunk Cereit
HuxonaeBuu,
KysnenoB Anekceit
®denopoBud
7.2 IlepeyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKALMOHHOI ceTH "UHTepHer"
D1 | DnexTpoHHO-OMONMHOTEYHAS crcTeMa «JIaHby
92 | Koncynpranuonno-npaBosas cuctema «Koncynprant [lmocy»

Oneparnuonnas cucrema Windows

7.3 IlepeyeHb MPOrpaMMHOIO odecneyeHust

TTakeT mpHKIaIHOTO MporpaMMHOTro obecrneuenus Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIIMHBI (MOAY JIA)

Haznauenue Ob6opynoBanue
JlabopaTopus AynutopHas mocka; Kommiexr ydeOHOM Mebemm; TBepmomepsl, MHKPOCKOIBI, 3JIEKTPHUECKHE
MaTepuanoBeIeHHs - euy, 3aKaloYHasi BAHHA, IOJIMPOBaIbHAS YCTAHOBKA, 00pa3iibl AeTaneit
ydeOHast ayIUTOpHs JUIst
IIPOBEIEHUS 71ab0paTOPHBIX
3aHATHH
YuebHas AyAUTOPHS i | AyautopHast aocka; Kommuiekr yueOnoit meGenu; TBepaomepbl, MUKPOCKOIIBI, 3JIEKTPHUYECKHE
HpOBEACHUS TPYMIOBBIX U | Ieun, 3aKaJ0YHas BaHHA, IIOJIMPOBalIbHAsl YCTAaHOBKA, 00pasipl AeTaeit
WHIMBAAYaIbHBIX KOHCYIbTAIHH
YuebHas ayIUTOPHs quist | AynutopHas gocka; KomruiekT ydeOHOI mebemu; TBepmaoMephbl, MHKPOCKOIBI, 3JIEKTPUYECKUE

HPOBEJCHHUS TEKYLIEr0 KOHTPOJIA
Y IPOMEXYTOYHOI aTTeCTalun

e4y, 3aKaJloYHasi BAHHA, IOJMPOBAIbHASL YCTAHOBKA, 00pa3Libl AeTaneit

[Tomemenne i | Kommekr  ydae6HON wMebemm; [IK — 1 mr., momkirodeHHBIX K cetd  "HHTepHeT" w
CaMOCTOSITEJIbHOM paboThl | oOecreunBaOIMX ~ AOCTYIl B OJJEKTPOHHYI0  HH()OPMAIMOHHO-00pa30BaTeNbHYIO  Cpeay
00yJarouuxcst YHuBepcureTa.

KommnbrorepHslii kiacc - yueOHas | AyanTopHasi nocka; Kommiekt y4eOHO MebGenu; MynbTuMenuitHoe 00OpYIOBaHHE: MPOEKTOP
aymuTopWs  IUI1  TPOBEAEHUS | (CTalMOHApHBII), 9KkpaH (ctaruoHapHsii); 1K -11 mT. (B T.9 mpenogaBaTeNbCKHii).

3aHATHI JIEKIMOHHOTO THIIA

JlabopaTopust ropsdeit | AyoutopHast jnocka; KommuekT ydeOHONM MmeOenu; DnekTpuueckas Iedb, 2 IIT, MEIbHUIA I
00paboTKH MeTa/uloB - ydeOHas | TpyHTa, MHUKPOCKOI

ayauTOpusl s IIPOBEIEHUS

71a00paTOPHBIX 3aHITHH

JlaGopatopus TpeHHS —

y4aeOHast ayIUTOPHS IS
MIPOBECHUS T1a00paTOPHBIX
3aHATHH

AynuropHas nocka; Komruiekt yuebHoit medenu; Mamnaa Tpenus, 6mrt.; CBEepIuIbHbBII CTAaHOK

Y4eOHO-IPOU3BOICTBEHHAS
MacTepckast - yueOHast ayuTOpHs
JUI TIPOBENICHUS J1TabOpaTOPHBIX
3aHATHI

Cranok cBepnwibHbelid 2H125, Cranok ¢pesepusiii 6B11, Cranok ¢pesepubiii 6pll, Cranok
¢pesepuniit «BESTRA», Cranok ¢pesepubiid 61180, Cranok ¢pesepusiii 6H81, 3arounoit
craHok 3A64, 3arouHoi cranok 3B642, IlnockonummdoBanbHeii ctaHok 371 M-1, Haxnauno-
3aTogHOM cTaHOK 332, CraHok TokapHbli «Kyccon-3», Ctanox TokapHbIil «Kyccon-3», CraHOoK
tokapubiii 1E95, Cranok Tokapnbiii 1A616, Cranok TokapHbii 1K62, Cranok Tokapnbiii 1K62,
Cranok ¢pesepnbrit 67511, Ctanok cBepimnbHbiid HC-12, TTuna Mexanuveckas




