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1. O01mme moJoKeHUs

Jucuumnna «MartepuanoBeaeHue. TexXHOIOrHsI KOHCTPYKIHMOHHBIX MATEPHAIOB)
OTHOCHTCS K 4acTd, (POpMHUPYEMOI ydacTHUKaMHU 00pa3oBaTeIbHBIX OTHOIIEHUH, 610ka 1 yueb-
HOI'O IUIaHa, BXOJSIIEro B COCTaB 0Opa30BaTebHON IporpamMMbl BbICIIET0 00pa3oBaHUs
20.03.01 — TexnocdepHnas 6e3omacHOCTh (Mpoduis — MHKEHepHas 3aluTa OKpYyKarolel cpe-
JTBI).

HopmaruBHO-MeToanueckoi 0a3zoit uist pa3paboTku pabodeil mporpaMMbl yu4eOHON THcC-
mumuHbl «MartepuanoBeneHue. TeXHONIorus KOHCTPYKIMOHHBIX MaT€pPHAIOB) SBIISIOTCS:

o @enepanbhbiii 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanymy», yTBep:KICHHbIH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Muno6puayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep»AE€HUU MOpSAKA
OpraHu3allii ¥ OCYILIECTBIEHHs] 00pa30BaTEIbHON NESITEIbHOCTH 1O 00pa30BaTENIbHBIM IPO-
rpaMmaM BbICHIEro 0oOpa3oBaHUsS - MporpaMmaMm OakalaBpHara, MporpaMmaM CIIEHUAINTETa,
IporpamMMaM MarucTparyphl.

o [Ipukaz MunucrepcrBa Tpyna M couuanbHOM 3amuthl Poccuiicko @enepanuu OT
28.12.2015 r. Ne 11571 «O6 yTBepx’aeHUN MPOoPecCUOHANBHOrO cTanaapTa - CrenuanucT B 00-
JacTu pa3pabOTKH, COMPOBOKICHNUS U MHTETPAIIMH TEXHOJIOTHUECKUX MPOIIECCOB M MTPOU3BOICTB
B 00J1aCTH OMOTEXHUYECKUX CUCTEM U TEXHOJIOTUI»;

o [Ipukaz MunucrepcrBa Tpyna ¥ couuanbHOM 3amuthl Poccuiicko @enepanuu OT
31.10.2016 r. Ne 591u «OO6 yrtBepxaeHuu npodeccuoHanbHOro crangapra - Crneuuaiuct mno
HKOJIOTHYECKOM 0€30MacHOCTH (B IPOMBIIIIICHHOCTH)»;

o @enepanbHblil TOCYAapCTBEHHBIH 00pa30BaTeIbHbIN CTAHIAPT BHICIIET0 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noarotoBku 20.03.01 «TexunocdepHas 6e30macHOCTbY (YPOBEHb
OakanaBpuaT), YTBEp)KICHHbII npuka3zoM MunucrepcrBa oOpa3oBaHus U Hayku PO Ne 680 ot
25.05.2020 1

e YueOHble IUIaHBl 00pa30BaTEILHON NMPOrpPaMMbl BBICILIEIO 00pa30BaHUs HANIPABICHHUS
20.03.01 — TexnocdepHnas 6e3omacHOCTh (Mpoduits — MHKeHepHAs 3aluTa OKpYyKaroleh cpe-
JIbl), TIOATOTOBKU OaKajaBpoOB MO OYHOW W 3a0uHOU (hopMam 0OydeHHs, 0JJOOPEHHBIH YUeHbIM
cosetoM YIJITY (mporokonm Ne8 ot 27.08.2020) u yrBepkaeHHbIi pekTopom YIJITY
(27.08.2020) u no o4HO-3a04uHOIl (hopme 0OydeHus, 0J0OpeHHbIH YueHbiM coBetoM YIJITY
(mpotokon Ne3 ot 18.03.2021) u yrBepkaeHHsIit pekropom YIJITY (18.03.2021).

OOyuenune no oOpaszoBarenbHoi mporpamme 20.03.01 — TexHocdepHas Ge30macHOCTh
(mpoduib — MIH)KeHepHas 3aluTa OKpy>Karolleil cpeibl) OCYIIECTBISETCS Ha PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHUsl N0 AUCHHIINHE, COOTHECEHHBIX € M-
HHPYEeMbIMH pe3yJIbTaTAMH 0CBOEHHS 00pa30BaTeIbHON MPOrpaMMbl

[InanupyeMbIMu pe3ynbTaTaMu OOYYEHHS MO JIUCHUIUIMHE SIBISIOTCS 3HAHHS, YMEHUS,
BJIQJICHUS U/UITU OTIBIT IEATEIHHOCTH, XapaKTEPU3YIOIUE ITAIbBI/yPOBHU (POPMUPOBAHUS KOMIIE-
TEHIIMA U 00ECTICUNBAIOIINE JTOCTHKEHNE TUTAHUPYEMBIX PE3YJIbTATOB OCBOSHHUs 00pa30BaTelb-
HOU IPOrpaMMBbl B LIETIOM.

Heanb ocBoeHUs TMCHMILIUHBI — (OPMHUPOBAHNUE Y O0YJArOMIETOCs MBIIUICHUS, HE00XO-
JUMOTO ISl pEHICHUS] PAKTUYECKUX 3aJa4, CBSI3aHHBIX C YCTAHOBJIICHHEM B3aWMOCBSI3U MEXAY
COCTaBOM, CTPOCHHEM U CBOWCTBAMM MAaTE€pPUAJIOB, a TAKXKE PAa3BUTHUE MPEACTABICHUIN O MPOU3-
BOJICTBE U PEMOHTE PA3IMYHBIX BUIOB MPOMBIIUIEHHOTO O0OpPYIOBaHUS M CIIOCOOHOCTBHIO CO-
BEPIICHCTBOBATh KOHKPETHBIC TEXHOJIOTHYECKHUE TTPOIIECCHI C TIOBBIIIEHUEM pab0TOCIIOCOOHOCTH
JeTanell ¥ y3JI0B MallliH IIPU PEIIeHUH 3a71a4 TPpo(heCCHOHATEHOU e TEIbHOCTH.

3agaum QU CHUILIMHBI 3aKJTFOYAOTCS B TPUOOpPETEHNE CTYIEHTaMHU COBPEMEHHBIX 3HAHUM:

— 0 KOHCTPYKTOPCKOM W TE€XHOJOTHYECKOM aHaIu3e SKOOMO3AIIUTHOTO 00OpYyIOBaHUS U
CYIIIHOCTH SIBIICHUM, MPOUCXOAIINX B MaTepHaliax MPH BO3JEHCTBUM HA HUX PA3JIMYHBIX (ak-
TOPOB B YCJIOBUSIX MPOU3BOJICTBA U IKCIUTyaTalllu;
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— O pa3NU4YHBIX Ccrmoco0ax YIPOYHEHHUS MAaTepPHANIOB, 0OCCIIEYMBAIONINX BBICOKYIO KOH-
CTPYKIITMOHHYIO TTPOYHOCTH JIeTajeii M BBHIOOp perieHus mpodecCuoHaIbHBIX 3a7a4, UCXOJs U3
MMEIOLIUXCSA PECYPCOB U OTPAHUYECHUN;

— 00 OCHOBHBIX TpyNIIaX MaTEpHUAJIOB, UX CBOMCTBAX, TEXHOJOTUIX YIPOYHEHUS W 00ia-
CTAX NPUMEHEHUS;

— 0 pa3IMYHBIX CIoco0ax W MeTojax OOpabOTKM MaTepHAJIOB IS TMOJYYCHUs JeTanci
TpeOyemMol KOH(MUTYpaIiK, KaueCTBA ITOBEPXHOCTH U HY)KHBIX CBOWCTB;

— O MPUHIHUIAX BBIOOPA PA3IMYHBIX TEXHOJOTHH OOpPaOOTKM METAUIOB M APYTHX KOH-
CTPYKLIMOHHBIX MaTEPUAJIOB.

IIpouecc u3yyeHusi JUCHMILUIMHBI HANIPaBJIieH HA (OpMHUPOBAHME CJIeXYIOIINX YHUBEP-
CaJIbHBIX U PO eCcCHOHATBHBIX KOMIIETEHIHI

YK-2 — CnocoOeH onpeaesnaTh KPyr 3a/1ad B paMKax IMOCTaBJIECHHOM 1111 U BBIOUPATh OTI-
TUMaJIbHBIE CIIOCOOBI UX PEHICHHUS, UCXOSI U3 ACUCTBYIONINX MPABOBBIX HOPM, UMEIOIIMXCS Pe-
CYpCOB U OTPAaHUYCHUMH;

IMK-3 — CriocoOHOCTh OCYIIECTBISATh KOHCTPYKTOPCKUN M TEXHOJOTHYCSCKHIA aHAIA3 KO-
Ouo3amuTHOr0 000pyI0BaHUs OPraHU3AIMH, C MO3UIUU MOATOTOBKH MIPOU3BOJICTBA K BBITYCKY
HOBOW MPOAYKUUH C YJIYYIIEHHBIMH 3KOJIOTUYECKHMMHU XAPAKTEPUCTHKAMH, C YYETOM palMo-
HaJbHOTO UCIOJIb30BaHUS IPUPOJHBIX PECYPCOB.

B pesynbrare nuzydeHus: JUCHUIUINHBI 00yUYalOMIUICs T0KEH

3HATh:

— COCTaB, CTPYKTYpPY, CBOKMCTBA U IPUMEHEHUE MATEPHUAJIOB;

— CYIIIHOCTb, TEXHOJOTHIO U OCOOEHHOCTH COBPEMEHHBIX METOJIOB 00pabOTKU KOHCTPYK-
[IMOHHBIX MAaTEPHUAJIOB JIJIsl H3TOTOBJICHUS JIeTAJICH 3aIaHHON (POPMBI U Ka4eCTBa,

yMeTh:

— OMpENENATh KPYT 3a/lady B PaMKax MOCTABJICHHOW LIETTU U BHIOUPATh ONTHUMAJIbHBIE CITO-
co0Bbl MX pemieHrs, 000CHOBAaHHO BBIOMPATh pPallMOHAIBHBIA MaTEpHall 3arOTOBKH, €0 CIOCO0
MOJIY4eHUSI U 00paOOTKH, UCXOMS U3 JEHCTBYIOUIMX MPABOBBIX HOPM, UMEIOLIUXCS PECYPCOB U
OTpaHUYECHUN;

— pa3pabaTbiBaTh TEXHUYECKHE DPEIICHUS] 1O CHUKEHUIO HETaTUBHOTO BO3JIEUCTBHS Ha
OKPYKaIOIYIO CpeNy MPHU IMPOU3BOACTBE HOBOU MPOIYKLINH;

— OOBSCHSTH MPUUMHBI OTKA30B JIETAJIE U UHCTPYMEHTOB B MPOIECCEe IKCILTyaTalllu;

BJIaJIeTh HABbIKAMU

— MPOBEJEHUS KOHCTPYKTOPCKOTO M TEXHOJIOTHYECKOTO aHalin3a dKOOMO3aIIUTHOTO 000-
PYAOBaHUsI OpraHu3alrHy, ¢ MO3ULIHUHA MOATOTOBKU IIPOU3BOJICTBA K BBIIIYCKY HOBOM MPOAYKLIUH C
YIIYYIIEHHBIMHU 3KOJIOTUYECKHUMHU XAPAKTEPUCTUKAMU, C YYETOM PAllMOHAJIBLHOTO UCIIOIb30BaAHUS
MIPUPOJHBIX PECYPCOB.

3. MecTo AUCHUILINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrPaMMBbI

JannHast yuyeOHas MUCHUIUIMHA OTHOCHTCSA K 4YacTH, (GOPMUPYEMO ydacTHHKaMHU 00pa3o-
BaTEIbHBIX OTHOIICHHH, O6J0Kka 1, uTo o3HayaeT ¢hopMHUpPOBaHME B Tpoliecce 00ydeHus y O6aka-
JIaBpa OCHOBHBIX MPO(ecCHOHANBHBIX 3HAHUN U KOMIIETEHIIUN B paMKaX BEIOPAHHOTO MPOQHIIs.

OcBoeHre NaHHOW TUCIUIIIMHBI SBJISIETCS HEOOXOIUMON OCHOBOHM IJIsi TIOCIEAYIOIIETO
uzydenus quctumianH OITOIT u HanucaHus BBIMTYCKHOM KBATH(DHUKAITMOHHON pabOTHI.

Hepequb O6€Cl’l€111/l661i0u41/lx, conymemeyrowux u obecneuusaemvix ducuunﬂuﬂ

O6ecneuynBaronye ConyTcTByONINE ObecnieunBaeMbIe
1 WuxenepHas rpaduka. [Ipoueccsl u anmapaTsl [Ipomneccrl u anmnapaTsl Xu-
" | HauepraTenbHasi reOMETpUS | XUMUYECKON TEXHOJIOTUU MHYECKON TEXHOJIOTHUH
Mertponorus, cTaHgapTU3a-
2. [Ipuknagnas MexaHuka P ’ Aap
11 ¥ cepTUUKALINS




3 Pacuetsl xumuko-

TEXHOJOTHYECKHUX MPOIECCOB

BeinonHenue, moroToBka K

4 MPOLIEAYPE 3AIUTHI U 3aITUTa

' BBITTYCKHOHN KBaJIM(UKAIIH-
OHHOM PabOTEHI

YkazaHHbIE CBSI3U TUCHUIUIMHBI AA0OT 00YYalOMEMYCsl CHCTEMHOE MPEICTABICHHE O KOM-
IJIEKCEe M3YyYaeMbIX AUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uTo obecrneunBaeT TpeOyeMblid
TEOPETUYECKHUI YPOBEHb M MPAKTUYCCKYIO HAIPABJICHHOCTh B CUCTEME OOYYCHHS U Oymaymiei
JESITEIbHOCTH BBIITYCKHHKA.

4. O0beM AMCUUILINHBI B 324€THBIX eANHUIAX C YKa3aHHeM KOJIMYeCTBAa aKaJeMH4YeCKHX
YacoB, BbIICJCHHbIX HA KOHTAKTHYI0 pa0oTy o0y4alomuxcs ¢ npenoaasareiieM (110 BHIaM
y4eOHBIX 3aHATHII) 1 HA CAMOCTOATEIBHYI0 PA00Ty 00y4ar0IMXCH

OO61ast TpyI0eMKOCTh JTUCIUATITMHBI

Bcero aAKaICMHU4YECCKHUX YaCOB
Bun yae6HO# paboTsl 3a04Has OYHO-3204HAS

ouHas opma . i
KonTakTHas padoTa ¢ npenogaBartejem: 50,25 12,25 36,25
nexmun (J1) 18 4 12
npaktuueckue 3ausatus (I13) - -
nabopaTopHbie paboTs (JIP) 32 8 24
WHBIE BUJIbI KOHTAKTHOUN pabOThI 0,25 0,25 0,25
CamocrosiTejibHas padoTa 00y4YalOUUXCs: 57,75 95,75 71,75
M3YYEHHE TEOPETHUECKOro Kypca 38 60 40
MOJrOTOBKA K TEKYIIEMY KOHTPOJIO 16 32 28
MOATOTOBKA K MPOMEKYTOYHOM aTTeCTAllUH 3,75 3,75 3,75
Buja npoMexyTOYHOM aTTeCTALMU: 3a4er 3a4er 3a4er
OO61mas TpyA0eMKOCTh 3/108

*KonTakTHas paboTa 00yUalOIMXCS C TPENoIaBaTelieM, B TOM YHCIIe ¢ TIPUMEHEHHEM JIUCTAHIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, BKIIOYAET 3aHSATHs JICKIIMOHHOTO THUMA, M (WJIN) 3aHSATHI CEMHHAPCKOTO
THTA, Ta00paTOpHBIe 3aHATHS, W (W) TPYNIOBbIE KOHCYJIbTAINH, U (WJIM) WHANBHUIYAIBbHYIO paboTy
o0yyaromerocs ¢ MmpernojaBareieM, a TakKe aTTeCTallMOHHbIE HCIBITAHUS MMPOMEKYTOUHON aTTECTAINH.
KonrakTHast paboTa MOXeT BKJIFOUATh WHBIE BUBI YUEOHOU JEATENLHOCTH, MPEyCMaTPUBAOINIUE TPYTI-
HOBYIO U MHIUBHIYAJIBHYIO PaboTy 00ydaromuxcs ¢ npenogasaTenaeM. Yackl KOHTaKTHOH paboTHI orpe-
nensirorest [TonoskeHnem 00 OpraHu3anyy U POBEICHUH KOHTAKTHOW paOOThI P peann3aliiy o0pa3oBa-

TEJNIEHBIX MPOTPaMM BhICIIETO 00pa3oBaHMs, YTBEPKIeHHBIM YueHbiM coBeToM YIJITY ot 25 deBpans
2020 roga.

5. Conep:kanue JUCHUILUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHHueM OT-
BEACHHOI'O HA HUX KOJINYECTBA aKAAEMHNYIECCKUX YaCoB

5.1. TpynoemkocTh pa3aejoB AUCHUNIMHBI

o4yHas popMma 00yyeHuUs

Ne HaumenoBanue paznena Beero CamocTosiTenpHas
- pas JI 113 JIP KOHTaKTHOH
n/m JUCTUTUTAHBI pabora
paboTsI
1 OCHOBEI CTPOEHHUS U CBOMCTBA
P 4 - 8 12 6
METAJIJIOB
2 | OCHOBBI TepMHUYECKOI 00pa- 2 - 8 8 10




Bcero

Ne HaunmenoBanue paznena bt m3 JIP KOHTAKTHOM CamocTogTeabHas
/Tt JUCTTUTUTAHBI pabora
paboTsI
0OOTKH 1 IOBEPXHOCTHOTO
YIOPOUYHEHUS
3 | Koucr HOHHBIE METAJLIBL U
126 6 - 4 10 12
CILIaBEI
4 | HemeTayumn4yeckue U KOMIIO- 4 _ 4 8
3UIMOHHBIE MAaTEPUAIBI
5 | OCHOBBI TEXHOJIOTUN KOH-
2 - 12 14 18
CTPYKIITMOHHBIX MaTEPHAJIOB
HToro no pasenam: 18 - 32 50 54
IIpomexyTouHAast aTTeCTAMS 0,25 3,75
Bcero 108
3a04Has popmMa 00y4eHHs
Ne HaumenoBaHue pa3aena Boeo CaMocTosTenpHas
3 L] JI 113 JIP KOHTaKTHOM
/1 TIUCUATIIAHBI pabota
padoTsI
1 | OCHOBEI CTPOEHHUS U CBOMCTBA
p 1 - 1 2 14
METAJLIOB
2 | OCHOBBI TEpMHUYECKOI1 00pa-
OOTKH ¥ TIOBEPXHOCTHOTO 1 - 2 3 18
YIOPOYHEHUS
3 | Koucr WOHHBIE METAJLJIBI U
PYKI 15 | - 1 2,5 14
CILIaBEI
4 | HemeTaiumndyeckue U KOMIIO-
0,5 - - 0,5 16
3UIMOHHBIC MaTEePUAIIbI
5 | OCHOBBI TEXHOJIOTUHU KOH- 4 4 30
CTPYKITMOHHBIX MaTEPHAJIOB
HToro no pasgenam: 4 - 8 12 92
IIpomexyTouHas aTTecTAMS 0,25 3,75
Bcero 108
04HO-3204Hasi popma o0yueHus
Ne HaumeHnoBaHue pa3zaena Boeno CaMocTosTenpHast
3 Lo JI 113 JIP KOHTaKTHOM
n/m JTICUATIIAHBL pabota
paboThI
1 | OCHOBEI CTPOEHHUS U CBOMCTBA
p 2 - 6 8 10
METAJIJIOB
2 | OCHOBBI TEpMHUYECKOI1 00pa-
OOTKHU 1 MOBEPXHOCTHOTO 2 - 6 8 10
YIPOYHEHUS
3 | Koucr HOHHBIE METAILIBI U
PYKIL 4 - 4 8 14
CILIaBEI
4 | HemeTayuin4yeckue U KOMIIO- 2 ) 2 10
3UIMOHHBIE MaTepUAIbI
5 | OcHOBBI TEXHOJIOTUN KOH-
2 - 8 10 24
CTPYKIITMOHHBIX MaTEPHAJIOB
Hroro no paznenam: 12 - 24 36 68
IIpomexyTouyHas aTTecCTALMSA 0,25 3,75
Bcero 108




5.2. Conep:xanue 3aHATHI JIEKIIHOHHOTO THIIA

Pazoen 1. Ocnoevl cmpoeHnus u ce0iicmea Memaiios

1.1. Cmpyxmypa memannog

XapakTepHble MPU3HAKK arperaTHbIX COCTOSIHMM BelecTBa. OCHOBHBIE TUIIBI KPUCTAJLIH-
yeckux pemierok. [lomumopdusm. Anmzorponus. Tekcrypa meramia. Knaccudukanus meran-
70B. JleheKThl CTpOeHHs] KPUCTALTHYECKUX Tel. TodeuHble, TMHEHHbIEe (JUCIOKALNN) U TTOBEpPX-
HocTHbIE AedekThl. [InoTHOCTE AMcnokanuil. BiusHue TeMnepaTypsl Ha INIOTHOCTh JE(PEKTOB.
Bnusaust neekToB KpUCTAIMYECKOW PelIeTKH Ha MPOYHOCTh MEeTaIoB. I paduk 3aBUCHMOCTD
IPOYHOCTU OT IUIOTHOCTU AedekToB. Hakiien, Bo3BpaT (OTIbIX, MOJUTOHU3ALNA) U pEKpHUCTalI-
JIU3aLusl.

1.2 Ilnacmuueckas oeghopmayusn u mexanuveckue c80UCMEA MeMalo8

CpoiicTBa METAJJIOB ¢ IpuMepaMu. MexaHndeckue CBOMCTBa MeTaiwioB. Jluarpamma pactsi-
#eHust. OCHOBHBIE TIOKA3aTeNId IPOYHOCTH U IUIACTUYHOCTH, BBIIBIISIEMbIE IIPH CTaTUYECKUX HCIIbI-
TaHusAX. TBepaocTb. MeToabl n3MepeHHst TBEPIOCTU U 00JacTH MX NpUMEHeHHs. [[uHamuueckue
UCIIBITAHUS] METAIJIOB M UCIIBITAHUS NIPU NIEPEMEHHBIX Harpy3kax. [IpuHimnuansaeie cxemsl. Y qap-
Hasl BA3KOCTb, YCTAJIOCTh, IPE/IEN BEIHOCIMBOCTH.

1.3 Ilpoyecc kpucmaniuzayuu u ¢paszosvie npespaujenus 6 Cniasax

[Ipouecc kpuctammuzanuu. JennputHas nukBanus. CrmaB. OCHOBHBIE THIIBI CILJIABOB.
Jlnarpamma cocTosiHHs. MeToIuKa MOCTPOCHHUS TUarpaMM COCTOSIHHS Ha mpumepe ciuiasa Pb-
Sb. Ilpasumo otpeskos. JlukBanusa. Pa3zoBsie npeBpaiieHus B cucremax Sn-Zn, Cu-Ni, Cu-Ag.
CxeMBlI CTPYKTYD.

1.4 OcHnosHble munvl ouazpamm coCmosHuUs

JluarpaMmbl COCTOSIHUS CIIJIaBa, KOMIIOHEHTBI KOTOPOT'O B TBEP/IOM COCTOSTHMM HEPacTBO-
PHMBI, 00pa3yloT MEXaHUYECKHE CMECH CBOMX MPAKTUYECKU YUCTHIX 3epeH (Pb-Sb, Sn-Zn). /Tua-
rpaMMa COCTOSIHUS CIUIaBa, KOMIIOHEHTBHI KOTOPOTO HEOIPAaHUYEHHO PaCTBOPUMBI IPYT B Ipyre
(Cu-Ni). lnarpamma COCTOSIHUSI CIIaBa, KOMIIOHEHTBI KOTOPOTO 00pa3yloT YCTOMYMBOE XUMH-
yeckoe coenuHeHne (Mg-Ca). JluarpaMmMa cOCTOSIHUS CIIJIaBOB U3 ABYX KOMIIOHEHTOB OTpaHU-
YEeHO PacTBOPUMBIX B TBepaoM cocTtosiHuu (Cu-Ag, Al-Cu).

1.5 Jluacpamma sncenezo yemenmum

Huarpamma Fe-Fes;C. Tepabie dassl cuctemsl Fe-FezC. da3oBble mpeBpalieHys B cIija-
Bax Fe-Fe;C. [IpunnunuanbsHble CXeMbl MUKPOCTPYKTYP JKEJIe30yTIIepOAUCTHIX CIIJIAaBOB.

Pazoen 2. Ocrogvl mepmuueckoil 06padomKu u nOBEPXHOCMHOZ0 YRPOUHEHUA

2.1. OcHogbl mepmuueckoii 06pabomku

Tepmuueckas 06padboTka. OcHoBHBIE MapameTpbl pexkuma TO. O6menpuHsTHE 0003HaYe-
HUS Ha auarpamme coctosiHus. CTaauy pacmnazna aycTeHuTa. JluarpaMma TEpMOKHHETHYECKOTO
pacnaza aycTeHUTa U MpeBpalleHuil aycrenuTa. [IpeBpaieHus aycTeHuTa npu pa3audHbIX CKO-
pocTsax oxnaxaeHus. OcodbeHHocTH U dy3HnoHHOTO, 6e311up(Py3MOHHOTO U CMELIAHHOTO Ipe-
BpallleHUs1 ayCTEHUTA MPU PA3IMYHBIX CKOPOCTSIX oxJaxkaeHus. CTpyKTyphbl, oOpa3yromuecs npu
Pa3IMYHBIX CKOPOCTSIX OXJIaXKICHUS.

2.2 3akanxka u omnyck cmanu

MapreHcuTHOE mpeBpaleHue. 3akanka. Kpuruueckas CKOpOCTb 3aKajKd. 3aKajluBac-
MocTb. [IpokanuBaemocTs. Biusinue copepkanust yriepoja B CTalIIX Ha TBEPAOCTh MapTEHCUTA.
3akanka u ee Buabl. OOpabOTKa X0JI0/I0M, €€ Ha3HaYeHHE U 00JIacTh NpuMeHeHus. OTIYCK, ero
BUbl. HazHaueHue kaxoro Buia OTIIyCKa.

2.3 Xumuko-mepmuyeckas oopabomxa. Ilosepxnocmuas 3axanka

Xumuko-repmudeckas o0padotka cramu. [Iponeccet XTO. @akropsl, Biaustomue Ha aupdy-
3UI0 TIPM XMMHUKO-TepMHUecKoi oOpabotke. Llemenrtamnus cramu. Tepmuueckas oOpaboTka 11eMeH-
TOBaHHBIX CTalel. A30TUPOBAHUE U HUTpoLleMeHTalus cTany. [loBepXHOCTHAS 3aKalika CTallu.

2.4 Omorcue u Hopmanuzayus. cmanu



Orxur. Buasl omxura u ux Haznauenue. Hopmanuzanus, ee enu.

Pazoen 3. Koncmpykyuonnvie memannsl u cCnjiagvl

3.1 Cmanu

Knaccudukanus yriepoauctsix craieil. MapkupoBKa KOHCTPYKUIHMOHHBIX U MHCTPYMEH-
TaJbHBIX YIVIEPOJUCTBIX CTajed. YTJIEpOAUCTbIE CTaal OOBIKHOBEHHOI'O KauecTBa, YIJIEPOJIH-
CThle KOHCTPYKLIMOHHBbIE KaueCTBEHHBIC CTaJIM, aBTOMAaTHbIE CTAJId — MapKUpOBKa M 001acTu
IIpUMEHEeHUs. BiusiHue yriepona Ha CTPYKTYpy M CBOMCTBA crajnei. Jleruposanue craieil, BiIH-
suue gerupyomux smementos (Cr, Ni, Si, Mn, Co, Al V, W u 1.1.) Ha cBolicTBa cTajieii. Map-
KHPOBKA W KIIACCHU(UKAIUS JCTUPOBAHHBIX cTaneld. LleMeHTyeMble U yimydliaeMble JISTHPOBAH-
Hele cranu. Koppo3noHHOCTOMKHE JerupoBaHHbIE cTanu. JlernpoBaHHbBIE CTaaud C OCOOBIMHU
cBoicTBamu. [Ipy>XKHMHHBIC U MIAPUKOMOAIIUITHUKOBBIE CTAJIH.

3.2 Yyeynwi

Benrle, oTOeneHHBIC U cepbIe YYTyHBI, UX CTPYKTYpa. MapKupoBKa cepbix yyryHoB. Obma-
CTH IPUMEHEHUS CEPBIX, BBICOKOIIPOYHBIX U KOBKMX UyT'YHOB.

3.3 Meow u cnnagul Ha ee ocHoge

MapkupoBka TUTEHHBIX U AeQOpMHUPYEMBIX JIaTyHEW, 001acTu MpUMEeHeHus. BiusHue co-
JiepKaHus [IMHKA Ha (a30BbIi COCTaB U MEXaHUYECKUE CBOWCTBA JIaTyHell. MapKkupoBKa JIuTei-
HBIX U 1e(opMHUpYEMBbIX OpOH3, 00JaCTH MPUMEHEHHUS.

3.4 Antomunuil u cniagvl Ha €20 OCHOGe

Huarpamma «Al-nerupyromuit snement». JlebopMupyeMbie aarOMUHUEBBIC CILIaBbI, HE
VIIPOYHSEMBIE TePMHUUECKON 00paboTkoi. [[edhopMupyeMbie alFOMUHUEBBIC CIUIABHI, YIIPOYHSIC-
MbIE€ TEepMUYECKOH 00paboTKoM. JIMTEeHHBbIC aMFOMUHHMEBBIC CIUIaBbl. MapKUpPOBKH, 00JIaCTH
MIPUMEHEHUS, TPUMEPHI.

Pazoen 4. Hememannuueckue u KOMRO3UYUOHHbIE MAMEPUATbL

4.1 Cmpykmypa u ceoticmea Mmamepuaios

Knaccudukanus HeMeTaNIMYECKUX MaTepuanoB MO MpoucxoxkjaeHuto. CTpyKTypa, CBOM-
CTBa U KJIacCU(PUKALIMS TIOJTUMEPOB

4.2 llnacmmaccol

[Tomyuenue mractmace. [Tommmepusamus. [lomukonneHcanus HasHaueHue m MeXaHH3M
neiicTBus 100aBOK. JIOCTOMHCTBA W HEMOCTATKU TIacTMacc. TepMOIIaCTUYHBIE U TepMOpeak-
TUBHBIE MIacTMacchl. [ImacTmaccesl ¢ HanosHuUTeNsIMU ["'a30HaNOMHEHHbIE MTJIACTMACChI

4.3 Pezunosvie mamepuanvl. Cmexio

[Tomydyenue pe3uH, X CTPYKTypa U CBOMCTBA. Buapl KaydykoB, X CIIOCOOBI TIOJIYYECHHS U
obnactu mpumeHeHHs. J[06aBku B pe3uHbl M MX (PyHKIHMOHaANbHOE Ha3zHaueHue. CTeKIo, ero
CTPOEHUE, CBOMCTBA U CITOCOOBI TOJydeHHs. BUIbI cTEKO U UX 001aCTH MPUMEHEHHS

4.4 Komnosuyuonuvle mamepuaivl

KoMmo3uimonusiii Matepuan M €ro KOMMOHEHTHI CrocoObl MONYYeHUsI KOMITO3UTOB.
KoMno3uimonnslie Matepuansl ¢ HyJIb-MEPHBIMU HAMOJHUTEISIMHU, C OJHOMEPHBIMUA HAIOJHUTE-
JSIMA M C JBYXMEPHBIMU HanoaHUTEIsIMU. CIIeUeHHBINH aTlOMHHHUEBBIN Topomiok. Kommo3uiiu-
OHHBIE MaTepUalibl HA HEMETAUINUECKOW OCHOBE. CTEKJIOBOJIOKHUTHI. Y TI€BOJIOKHUTHL. BopoBo-
T0KHUTHI. OpraHoBOJIOKHUTHL. KepaMuueckre KOMIO3UITMOHHBIE MaTePUATTBI.

Pa3zoen 5. Ocno6bt mexno102uu KOHCMPYKYUOHHBIX MAMEPUATIOB

5.1 OcHogvl 1umetino2o npou3eo00cmed

TexHoNOrHUs MONy4eHHUsI OTIMBKUA B MECYAHO-TIIMHUCTON (hopme (JIUThe B pa3oBbie (op-
MBbI), cXxeMa, OCHacTKa. POPMOBOYHBIC U CTEPKHEBBIE CMECH. TEXHOJIOTHS MTOTYIEHHUS OTJIMBOK B
00051049K0BBIX (popmax. TEeXHOJOTHS MONYYEeHUS OTIMBOM METOJIOM JIUThS IO BBITUIABISIEMBIM
MojiesiM. TeXHOIOTUs INTh KOKUIIb. MI3roToBIIEHNE OTIMBOK LIEHTPOOEKHBIM CIIOCOOOM.

5.2 Obpabomxa memannos doasnenuem

[TnacTuarOCTh. 3aKOH TOCTOSIHCTBA 0OBeMa. [IoHITHS HaKIIer, BO3BpaT U PEKPHUCTAIIIN3a-
. XonoHas U ropsiuas gegopmarun. [IpokaTka u ee oCHOBHbBIE cIocoObI. Buabl mpoduiasHO-
ro npokata. Buzapl kanudpos. biromsl u cnsosl. [IpeccoBanue. CylHoCTh mpoliiecca u €ro oTJIH-
yuTenbHbIe 0cOOeHHOCTH. CXEeMBI MPSIMOTO M OOpaTHOTO mMpeccoBaHus. [Ipomykius mpeccoBa-
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HUs. JIOCTOMHCTBA M HEAOCTaTKU MeToaa. Bonodyenue. CymHoOCTh, cxemMa, 0COOEHHOCTH U MPO-
nykuus nponecca. Kopka. CyniHOCTh Mpolecca U €ro OTJIM4Ke OT peccoBanusi. Onepaiuu cBo-
6oan0# KOBKH. JlocTOMHCTBA M HeAocTaTki. OOBEMHAS ITAMIIOBKA U IITAMIIOBKA U3 JIUCTA.

5.3 OcHogvl c8apouno2o npou3eo0cmad

Capka. Meronpl CBapKu IUIaBJIEHHWEM U JABICHMEM. XHMHU3M U MEXAaHM3M IPOLECCOB
cBapku. Jlyroas cBapka. [Ipumenenne. Koncrpyknus snexrpona mis PJIC. Beibop snekrpona.
Tunsl cBapHBIX coeIMHEHUN. ['a30Bas cBapKa M pe3Ka METaIoB. DJIIEKTPOKOHTAKTHAsI CBApKa, €€
CYILIHOCTh U BUABL. Perymupytoiue nmapameTpsl 3Toii cBapku. ['azoBas cBapka. Vcnonb3yemblie
ra3sl ¥ CBapOYHbIE MaTepuanbl, 000pyI0oBaHUE. Y CTPOICTBO ra30CBapOYHON rpenku. TexHomo-
TS IIpoliecca ra30Boi pe3ku. Y CTpoHCTBO ra3oBoro pesaka. [logyaBromaTndeckast 1 aBTOMATH-
YyecKasi IyroBasi cBapka 1noj cioeMm ¢iroca. Jlyrosas cBapka B aTMocdepe 3alUTHBIX ra3ax.

5.4 Ocnogvl 06pabomku pezanuem

Pexxumbl pezaHus U 1IEpOXOBATOCTh TOBEPXHOCTU. BiusiHue pexxuMoB pe3aHus Ha IIepo-
x0BatocTh. OCHOBHBIE OMNEpallMd TOYEHHSA. THMBl TOKAPHBIX PE3LOB MO TEXHOJOTUYECKOMY
Ha3HAYEHUIO M OIlepalyy HWMHU BbINONHsIEMble. CBepieHUE, 3€HKEpOBAaHUE, pa3BEpPThbIBaHUE.
DOnemeHThl pexkuMOB pesanus. [IporaruBanue. Cxembl 00paOOTKH 3arOTOBOK Ha MPOTSIKHBIX
CTaHKax C JJEMEHTaMH peXUMOB pesanusi. OpesepoBanne. Cxembl 00pabOTKM 3arOTOBOK Ha
(bpe3epHbIX CTaHKAX C JIEMEHTaMH PEXUMOB pe3aHus. TUMbl Ppe3 ¥ MOBEPXHOCTH UMH 00paba-
teiBaemble. [llmndoBanme. OcHOBHBIE cXeMbl NUTH(OBAHUS. DIIEMEHTHI PEKUMOB pe3aHusl IpU
nuidoBaHuu. XOHUHTOBaHUE: CXeMa, CYITHOCTh U HazHaueHue. CynephruHUITNPOBAHUE: CXEMA,
CYILIHOCTh U Ha3zHaueHue. llomupoBaHue, abpa3uMBHO-KUAKOCTHAs OTAEINKA, IPUTHPKA - CYLIHO-
CTH 3TUX 00paboTOK, MX Ha3Ha4YeHHe U paznuuue. CrocoObl Hape3aHus Pe3bObl

5.3. Tembl 1 (popMBI 3aHATHI CEMHHAPCKOI0 THIIA

Y4eOHBIM IIaHOM IO JAUCHUIIIMHE IPEAYCMOTPCHBIL J'Ia60paTOpHLIC 3aHATHA.

TpyaoeMKoCTh, yac
®opmMma nposese-
Ne HanmenoBanwue pasnena JUCIUILTHHEL (MOIYII), s saon OYHO-
- TeMa 3aHATUS . L
SAHSTHS OYHaA . 3404
Hasda
1 Paznen 1 OcHOBBI CTpoeHUs U cBOMCTBa MeTayuloB | JlaGopaTtopHas 4 05 3
(trema: 1.1. Mexanuueckue cBoiicTBa. TBepnOCTh) pabora ’
Paznen 1 OCHOBBI CTPOECHHUS U CBOMCTBA METAIIIOB
. JlaGopatopHas
2 | (rema: 1.2. JIlnarpaMMbl COCTOSTHHSI TBOMHBIX 4 0,5 3
pabora
CIIAaBOB)
3 | Pazgen 2. OcHOBBI TEpMUUECKOI 00pabOTKH 1
Jlaboparopnas
MOBEPXHOCTHOTO yrpo4yHeHus (Tema: 2.1. OcHOBBI AGota 4 1 3
TEPMHUECKON 00pabOTKM) p
4 | Paznen 2. OcHOBBI TEpMHUUYECKOI 00pabOTKH U
MOBEPXHOCTHOTO yrpo4yHeHus (tema: 2.2. OcHoB- | JlaGopaTtopHas 4 1 3
HbIE€ BUJIbI TEPMUUECKON 00pabOTKH U MOBEPX- paboTta
HOCTHOT'O YITPOYHEHUS)
5 Paznen 3. KoHCTpyKIIMOHHBIE METAJIBI U CILTABBI
o JlaGopatopHas
(rema: 3.1. CTpyKTypa U CBOHCTBa kKele30yrJie- AGoTa 4 1 3
POJIUCTHIX CTJIABOB) p
6 | Pazgen 5. OCHOBBI TEXHOJIOIMH KOHCTPYKIIMOH-
Jlaboparopnas
HBIX MaTepuanos (Tema: 5.1. Texnonorus nosny- AGoTa 4 1 3
YEHUs! OTJIMBOK B MECYAHO-TIIMHUCTBIX (hopMax) P
7 | Pazgen 5. OCHOBBI TEXHOJIOTUH KOHCTPYKIIMOH-
Jlaboparopnas
HBIX MaTepuanoB (Tema: 5.2. BnusHue pexxumon aGora 4 1 3
pe3aHus Ha MEPOXOBATOCTh MTPH TOUCHUN) p
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TpymoeMKOCTb, 9ac
®dopma nposee- pyn

No HammenoBanwue pasnaena AUCIUILINHEL (MOIYIIN), s saom. OYHO-
TeMa 3aHATUS SARSTISL OYHas s 3204-
Has
8 Paznen 5. OCHOBBI TEXHOJIOTMUA KOHCTPYKIIUOH-
) JlaGopaTopHas
HBIX MaTepuanos (Tema: 5.3. OCHOBBI CBAPOYHOIO 6 4 2 3
MIPOM3BOJICTBA) pabota
Hroro: 32 8 24
5.4. leranu3anusi CAaMOCTOSITEILHOI PadoThI
TpynoeMkocTs, yac
No HanmMenoBanue pazaena JUCHUILIMHEL e . OYHO-
(Momyst) OYHas 3a204-
Has T
1. | Pazgen 1. OcHOBBI CTpOEHUS U [TogroroBka k TecTupoBa-
CBOICTBa METAJJIOB HUIO0, TIOJITOTOBKA K Jabopa- 6 14 10
TOPHOM paboTe U 3amuTa
OTUYETHBIX MAaTEPHAIIOB
2. | Pazmen 2. OCHOBBI TEpMUYECKOI [TogroroBka k TecTupoBa-
00pabOTKH ¥ MOBEPXHOCTHOT'O HUIO0, TIOJITOTOBKA K Jabopa- 10 18 10
YIPOYHEHHUS TOPHOM paboTe U 3amuTa
OTUYETHBIX MAaTEPHAIIOB
3. | Paznen 3. KoHCTpyKIIMOHHBIC [ToaroroBka k TecTupoBa-
METAJIJIbI U CTLJIABbI HUIO0, TIOJITOTOBKA K Jabopa- 12 14 14
TOPHOM paboTe U 3amuTa
OTUYETHBIX MAaTEPHAIIOB
4. | Paznen 4. Hemertammnueckue u [ToaroroBka k TecTHpoOBa- 8 16 10
KOMITO3UIIMOHHBIE MaTEpHaIb HUIO
5. | Pazgen 5. OcHOBBI TEXHOIOTHH [loaroroBka k TecTupoBa-
KOHCTPYKIIMOHHBIX MaTepHallOB | HHUIO, TOJITOTOBKA K Jabopa- 18 30 24
TOPHOM paboTe U 3ammuTa
OTUETHBIX MaTepUaIOB
6. | [lomrotoBka K NPOMEXKYTOYHOM N3yuenune NeKIHOHHOTO
aTTecTanuu (3a4er) Matepuana, THTEPaTyPHBIX | 3 o¢ 3,75 3,75
HCTOYHUKOB B COOTBET-
CTBHUM C TEMATUKOMN
Hroro: 57,75 | 95,75 | 71,75
6. Ilepevyennb yueOHO-MeTOANYECKOI0 0O0ecneYeHHs M0 JMCUUILIHHE
OcHoBHAasi M JONOJIHUTE/ILHAS JIUTEPaTypa
Ne ABTOp, HAUMEHOBaHHE Ton u3- IIpumeuanue
HaHUs
Ocnognasa numepamypa
1 | l'anmumos, 3.P. CoBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTe-
pHanbl i1 MAallMHOCTpOeHus: yueOHoe mocobue / O.P.
lanumos, AJL. A6nynnuH. — 2-e usfd., crep. — CaHKT- IlonHOTEKCTOBEIH
[TerepOypr: Jlawp, 2019. — 268 c¢. — ISBN 978-5-8114- 2019 JOCTYTI TIPH BXOJIE
4578-3. —  TekcT:  dNEKTpPOHHBIN //  DJIEKTPOHHO- 110 JIOTUHY U TIapo-
omOnmmoreunass cucrema «Jlamp»: [canT]. — URL: T0*

https://e.lanbook.com/book/122184 — Pexxum nocryma:
JUIs1 aBTOPHU3. TOJIb30BaTEIEH.
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https://e.lanbook.com/book/122184

T'on u3-

No ABTOp, HAUMEHOBAHUE T IIpumeuanue
2 | Connues, IO.II. MarepuanoBenenue: y4dyeOHUK /
FO.I1. Connues, E.N. Ilpsxun; nox pen. FO.I1. Comnuiie- TloMHOTeKCTOBLL
Ba. — /-e¢ u3a. — Cankr-Ilerepoypr: Xumuznaar, 2020. —
) ] JIOCTYII TIPU BXOJI€
784 c.. mn. — Pexum pgocryna: mo mnoamucke. — | 2020
URL: https://biblioclub.ru/index.php?page=book&id=59 1o HOFHHY*H Hapo-
9263 — ISBN 978-5-93808-345-6. — TekcT: 37€KTpOH- o
HBIM.
3 | Comuues, lO.II. MartepuanoBeneHue: NPUMEHEHUE U
BeIOOp MmatepuanioB / FO.I1. Comnnes, E.W. bopsenko, .
[TomHOTEKCTOBBIN
C.A. Bonorxanuna. — Cankr-IlerepOypr: Xumwuszar,
JOCTYTI MIPHU BXOJE
2020. — 200 c. : un. — Pexum pocryna: nmo noamnucke. — | 2020
URL: https://biblioclub.ru/index.php?page=book&id=10 110 JIOTHEY H [1apo-
2722 — ISBN 978-5-9388-361-5. — TeKcT: 3JeKTpOH- o
HBIM.
4 | 3emckos, I0.I1. MatepuanoBenenue: yuebHoe mocoodue /
FO.I1. 3emckoB. — CankTt-IlerepOypr: Jlans, 2019. — 188 [ToaHOTEKCTOBBIIM
c. — ISBN 978-5-8114-3392-6. — Tekct: 21eKTpOHHBIIA // 2019 JOCTYII MPHU BXOJE
DneKTpoHHO-0MbIMoTeyHas cucrema «Jlanb»: [calT]. — IO JIOTUHY Y TIapo-
URL: https://e.lanbook.com/book/113910 — Pexum mo- mo*
CTyIa: JIJIs aBTOPH3. TIOJIb30BATEIICH.
Jlonoanumensnan numepamyp
S5 | Apun, M.E. TexHonorus KOHCTPYKIIMOHHBIX MaTepua-
70B ¥ MatepuainoBeneHue [TekcT]: ydeOHUK A BY30B / 1990 177
M.E. Hpum, M.A. MockaneB. - MockBa: Bricias mko-
ma, 1990. - 447 c.
6 | MBano, H.b. OCHOBBI TEXHOJIOTHH HOBBIX MaTEpUAJIOB /
H.b. BanoB; MuHuctepcTBO 00pa3oBaHMS U HAyKH
Poccuu, ®denepanpHoe rocynapcTBEHHOE OIOHKETHOE
0o0pa3oBaTeNnbHOE YUPEXKICHUE BBICLLIETO npo@eccno: oHOTEKCTORLI
HaJgpHOTO OOpa3oBaHusi «Ka3zaHCKMI HAIMOHAIBHBIN
. . JIOCTYTI TIPU BXO/JI€
MCCIIeIOBATeNbCKUI TEXHOMOTHYEeCKUi yHuBepcute. — | 2014
Kaszanp: U3zgarensctso KHUTY, 2014. — 155 c.: Taom., 1o HOFHHY*H fapo-
rpad., ui., cxembl — PexuM qocTyma: Mo MOAMHMCKE. — o
URL.: http://biblioclub.ru/index.php?page=book&id=428
026 — bubauorp. B kH. — ISBN 978-5-7882-1682-9. —
TekcT: 2eKTPOHHBIN.
7 | Moucees, O.H. IIpaktukym no aucuuruinHe «Matepua-
JoBefieHUEe. TeXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepua-
noB»: B 2 4. : [16+] / O.H. Moucees, JL.IO. IlleBsipes,
IT.A. BanoB; mox o6m. pexn. O.H. MowuceeBa. — TTonmHOTEKCTOBEINM
Mocksa; bepnun: upexr-Meaua, 2019. — Y. 1. Marte- 2019 JOCTYII IIPU BXOZE

puanoseaenue. — 150 c.: wi., cxem., Tabn. — Pexum 10-
CTyma: 1) IIOIITHICKE. -
URL: http://biblioclub.ru/index.php?page=book&id=

566845 — ISBN 978-5-4499-0366-2. - DOI

10.23681/566845. — TekcT: JIEKTPOHHBIH.

T10 JIOTUHY U Mapo-
mo*
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https://biblioclub.ru/index.php?page=book&id=599263
https://biblioclub.ru/index.php?page=book&id=599263
https://biblioclub.ru/index.php?page=book&id=102722
https://biblioclub.ru/index.php?page=book&id=102722
https://e.lanbook.com/book/113910
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D1%80%D0%B8%D1%86%2C%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87
http://biblioclub.ru/index.php?page=book&id=428026
http://biblioclub.ru/index.php?page=book&id=428026
http://biblioclub.ru/index.php?page=book&id=%20566845
http://biblioclub.ru/index.php?page=book&id=%20566845

T'on u3-

No ABTOp, HAUMEHOBAHUE T IIpumeuanue

8 | Tapacos, B.JI. MaTepuanoBeneHue U TEXHOJOTHUS KOH-
CTPYKIIMOHHBIX MaTepuaioB: yueOHuk / B.JI. TapacoB. — N
2-¢ u3n. — MockBa: MI'TY um. H.D. baymana, 2005. — HosHorexcToskId
272 ¢. — ISBN 5-8135-0132-0. — Teker: snekrponnsii // | 2005 | HOCTY! TIPH BXOAC
DneKTpoHHO-0MbIMoTeyHas cucrema «Jlanb»: [caiT]. — 1o HOFHHY*H f1apo-
URL: https://e.lanbook.com/book/104774 — Pexum no- o
CTyna: Juis aBTOPH3. MOJIb30BATEIICH.

9 | IlepeBeptoB, B.II. TexHomoruu KOHCTPYKIIMOHHBIX Ma-
TepuaioB ydyeOHoe mocodue / B.II. IlepeBeptoB. — Ca- .
Mmapa: CamI'VIIC, [6. r.]. — Yactp 1: CBapodHbIE TEXHO- HonworexcroBeri
amorun — 2013. — 120 c¢. — Tekct: anmektponnsiii // Jlanp: | 2013 JIOCTYTI TIPH BXOZE
JJIEKTPOHHO-OMOmMoTeynas  cucrema.  —  URL: o HOFHHy*H Hapo-
https://e.lanbook.com/book/130343 — Pexxum gocryma: o
JUIs1 aBTOPHU3. MOJIb30BATEIIEH.

10 | ITepeBeptoB, B.II. TexHOMOTMH KOHCTPYKIIMOHHBIX Ma-
TepuasioB: yaeOHoe mocobue / B.I1. TlepeBepToB. — 2-¢
U3, nepepa6.vn nom. — Camapa: CamI['VIIC, [0. r.]. — oNHOTeKCTOBLL
UYactp 2: JIuteitHas u mopouikoBas TexHosioruu. Jlazep-
HbIE TEXHOJIOTHU 00paboTKM MarepuajioB pe3anuem — | 2018 FOCTYIL TIPH BXOZC
2018. — 192 c.— Texkct: anexTpoHHbIH / JlaHb: 3iek- o HOFHHY*H rapo-
TPOHHO-OMONMHOTEeYHAS cucTema. — URL: o
https://e.lanbook.com/book/130452 — Pexxum poctyma:
JUISL aBTOPU3. MOJIb30BATENCH.

11 | Meramnosenenune [Tekcr]: ydeOHoe mocobue /
b.A. IlotexuH; YpanbCkuii roCyJ1apCTBEHHBIN JIECOTEX- 6 SK3EMIUITPOB B
HUYeCKHii yHuBepcuteT. — ExarepunOypr: YTJITY, | 2019 6ubnortexe YITTY
2019. — 99 c.: wmn., uB. wi. — buOmmorp.: c¢. 87. —
ISBN 978-5-94984-707-7

12 | MarepuanoBenenue [TekcT]: METOH. yKa3aHUsl K BbI-
MOJTHEHHUIO J1ab. paboT nmo yyeOHoM aucuuiuinHe «Mare-
pHAIOBEICHUE U TEXHOJIOTUSI KOHCTPYKI. MaTepuaioBy 2010 100 3k3eMIUISIpOB B
/ B.A.Tlotexun [u np.]; Ypai. roc. JIecoTexH. YyH-T, 6ubmuoreke YIJITY
Kad. rexnonorun meramios. — ExarepunOypr: YIJITY,
2010. - 40 c.

13 | TexHonmorusi KOHCTPYKIMOHHBIX MAaTepUATIOB U MaTEpHU-
aJIOBEJICHME: METOJ. yKa3aHus K Jiad. paboTaMm 1o pas-
neny  «OOpabotka  meramioB  pesanuem» /| 2007 29 SK3EMILIAPOB B

o6ubmuorexke YI'JITY

B.A. Ilotexun [u ap.]; Ypan. roc. J€COTeXH. yH-T. —
ExatepunOypr: [VIJITVY], 2007. — 28 c.

14 | Pa3zpaGoTka TEXHOJIOTUU NIOJTyYEHUS OTIMBOK B Tecya-
HO-TIMHUCTHIX (hopMax [TekcT]: MeTo. yKas. AJis BbI-
TTOJTHEHHS TIPAKT. paOOTHI 10 yU4EOHOW THUCIIUTUINHE
«TexHOoNOorusi KOHCTPYKITMOHHBIX MaTepUaIoBy s 2012 65 9K3eMILISIPOB B

CTYJICHTOB OYHOU W 3a04HOU GopMm oOydeHus. / H.K.
Jxemuiies, B.B. Mnmtomms; Ypain. roc. 1eCOTeXH. yH-T,
Kad. rexnonorun meramios. — Exarepunoypr: YIJITY,
2012. — 24 c.

oubmoreke YIJITY
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https://e.lanbook.com/book/104774
https://e.lanbook.com/book/130343
https://e.lanbook.com/book/130452

T'on u3-

P ITpumeuanue

Ne ABTOp, HAUMEHOBaHUE

15 | TexHOJIOTUSI KOHCTPYKIIMOHHBIX MaT€PUAJIOB: METOI.
yKa3aHHUs 110 BBIIOJIHEHUIO Ja0. ¥ MpakT. paboT Mo auc-
numinHe «Marepuanoenenue u TKM»y / H.C. Yepem- 2007
HbIX, B.B. Umtomun, B.A. [lotexun; Ypai. roc. jeco-
TexH. yH-T. — EkarepunOypr: YI'JITY, 2007. — 41 c.
*- IIpeKJIe YeM MPOUTH IO CChIIKE, HEOOXOAMMO BOWTH B CUCTEMY

90 5K3eMILISIPOB B
oubmuorexe YIJITY

OYHKIMOHUPOBAHHUE SJIEKTPOHHON MH(POPMALMOHHO-00pa30BaTeNbHON cpeapl odecneyu-
BAeTCs COOTBETCTBYIOILMMHU CPEICTBAMH HH(OPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OU0JINOTEYHbIE CHCTEMBI
Kaxnpiii oOyvaronuiics obecriedeH J0CTYNOM K 3JIEKTPOHHOW OMOIMOTEUHOM cucTeme
YTJITY (http://lib.usfeu.ru/), 9BC UznarensctBa Jlaus http://e.lanbook.com/, DBC Yuusepcu-
TeTcKas OubmoTeka omiaitu http://biblioclub.ru/, cogepkammx wu3m1aHUS MO OCHOBHBIM H3ydae-
MbBIM JUCIHMIUIAHAM U C(HOPMUPOBAHHBIX 110 COTIACOBAHHIO C MPAaBOOOJAJATEISIMA yU4eOHOU U
y4e0HO-METOINYECKON JTUTEPATYPHI.

Cl'[paBO‘ll-ll)Ie u I/IH(l)OpMaIII/IOHHBIe CHUCTEMBI
1. CHpaBO‘IHO-HpaBOBa}I CUCTEMA ((KOHCYJIBT&HT IImrocy.
2. UudopmanmonHo-npaBoBoii moprai [apant. Pexxum nocrymna: http://www.garant.ru/
3. baza mannbix Scopus kommanuu ElsevierB.V.https://www.scopus.com/
4. TOCT Okcnept. Enunas 6aza 'OCTos P® (http://gostexpert.ru/).

IIpodeccnonanbHbie 0a3bl JAHHBIX

1. UndopmaninoHHble CUCTEMBI, OAaHKU JTAaHHBIX B 00JIACTU OXPaHbl OKPYKAOILEH CpPeIbl
U TIPUPOJIONIONB30BaHus — PexxuM noctymna: http:/MUHOPUPOABIPO.pG

2. Nnadopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  jgocryna:
https://www.technormativ.ru/;

3. Hayunas snektponHas 6ubnuoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

4. TIporpammsr 1yist 9kostoroB ECOReport. — Pexxum moctyma: http://ecoreport.ru/;

5. Undopmannonnsie cucremsl «buopasnoobpaszue Poccum». — Pexum poctyma:
http://www.zin.ru/BioDiv/

HopmaTuBHO-ipaBoBbIE aKTHI

1. I'paxnanckuii kogekc Poccuiickoit denepaunu ot 30 Hos0ps 1994 roga N 51-03. —
Pexxum nmoctyna: https://base.garant.ru/10164072/

2. @enepanbHblil 3akoH «O 3amuTe npas notpedureneit» ot 07.02.1992 N 2300-1 (pex.
ot 08.12.2020). — Pexwum goctyma:
https://normativ.kontur.ru/document?moduleld=1&documentld=387321

3. ®enepanbHblil 3ak0H «O0 obecrnieueHNH eMHCTBA U3MepeHuin» ot 26.06.2008 N 102-
@3. — Pexxum nocryna: https://normativ.kontur.ru/document?moduleld=1&documentld=352369

4. ®enepanbHblil 3aK0H «O TEXHUYECKOM perynupoBanumn» ot 27.12.2002 N 184-D3. —
Pexxum nmoctyna: https://normativ.kontur.ru/document?moduleld=1&documentld=383886

5. ®enepanbHblit 3ak0H «O0 nHbOpMaIu, HHGOPMAIIMOHHBIX TEXHOJIOTHSAX U O 3aIUTe
uHpopmanum» ot 27.07.2006 N 149-D3. — Pexxum nocryna:
https://normativ.kontur.ru/document?moduleld=1&documentld=383887
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7. ®OHJ OLICHOYHBIX CPEACTB JJIsl IPOBEACHUsI POMEKYTOYHOM aTTecTalMy 00y4al0 M X-

¢l 10 JUCHHUILINHE
7.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHeEM 3TanoB uX (JOPMUPOBAHUS B MPolecce 0CBoOe-
HHs1 00pa30BaTeJIbHON NPOrpaMMbl

DopMUpyEMbIE KOMIIETEHLIMHU

Bun u opma koHTpOIIS

YK-2 — CnocoOeH ompenensiTs Kpyr 3a/1a4 B pam-
KaxX ITOCTaBJICHHOH IIeJM U BBHIOMpPATh ONTHMAJIb-
HBIE CIIOCOOBI X PEIICHUS, UCXOJS U3 JCHCTBY-
IOMIMX MTPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB H
OrpaHUYCHUU

IIpoMe:KyTOYHBII KOHTPOJIb: BOIIPOCHI
Y 3aJjaHMsl K 3a4€Ty

Texymuil KOHTPOJIb: TECTUPOBAHUE,
3alMTa OTYETHBIX MaTepUaoB Jlabopa-
TOPHBIX paloT.

IIK-3 — CnocoGHOCTh OCYIIECTBIATh KOHCTPYK-
TOPCKHI M TEXHOJOTHYECKUW aHalu3 3K00no3a-
UIUTHOTO OOOPYAOBaHHS OpraHU3alldd, C MO3H-
[IUU TTOJTOTOBKH MPOU3BOJICTBA K BBIITYCKY HOBOM
MPOAYKIMK C YIYYIIEHHBIMH SKOJOTHYECKHUMHU

IIpoMesKyTOUHBIH KOHTPOJIb: BOIIPOCHI
Y 3aJIaHUs K 3a4ETy

Texkymmuii KOHTPOJIb: TECTUPOBAHUE,
3alUTa OTYETHBIX MaTepHUaioB Jabopa-
TOPHBIX paboT.

XapaKTCPUCTHKAMH, C YUYCTOM pallMOHAJIBHOI'O
HCIIOJIb30BAaHUS ITPUPOJHBIX PECYPCOB

7.2. Onucanue noKas3areJieil U KpuTepueB OLCHUBAHUS KOMIIETEHIMI HA Pa3JIHYHBIX 3Ta-
nax ux (pOpMHPOBAHUSA, ONIMCAHHE LKA OLlEHUBAHUSA

Kputepun oueHMBaHHsI YCTHOTO OTBETA HA BONPOCHI M 3aJaHusl 3a4eTa (MPOMEXKY-
TOYHBI KOHTPOJIb (popmupoBanue komnerenuuii YK-2, ITK-3)

3aumeno — naH NOJHBIN, pa3BEepHYTHI OTBET HA MOCTABJICHHBIA BOMPOC, TIOKAa3aHa COBO-
KYITHOCTh OCO3HAHHBIX 3HAHHUI 00 00BEKTE, J0KA3aTeIbHO PACKPHITHI OCHOBHBIC MOJIOKEHHS Te-
MBI; B OTBETE MPOCIICKHUBACTCS YETKAs CTPYKTYpa, JOrHYECKasi OCIEe0BATEIBHOCTD, OTPaKat0-
1asi CYIIHOCTh PAaCKPBIBAEMBIX MOHSATHI, TEOpUH, siBIeHUN. 3HaHUE 00 00BEKTE NEMOHCTPUPY-
€TCs Ha (1)OHC IIOHUMAHUA €TI0 B CUCTEMEC I[aHHDfI HAayYKH U MCKIUCHUIIIIMHAPHBIX cBs3eil. OTBeT
U3JTIO’KEH JINTEPATYPHBIM S3bIKOM B TEPMHUHAX HAyKH, TTOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTb HAa YTOUHAIOIIUC BOIIPOCHI;

3aumeno — naH MONHBIN, pa3BEPHYTHIM OTBET Ha MOCTABJICHHBIN BOMPOC, TOKa3aHO YMEHHE
BBIACIIMTE CYHIECTBECHHBIC N HECYHICCTBCHHBIC MMPU3HAKU, MPUYUHHO-CICICTBCHHBIC CBA3U. Or-
BET YETKO CTPYKTYpPUPOBaH, JIOTUYEH, U3II0KEH B TepMUHAX Hayku. OMHAKO JOMYIIEeHbl HE3HA-
YUTENbHBIE OIIMOKU WIH HEAOYCTHI, NCITPABJICHHEBIC O6y‘-IaIOHII/IMC$[ C IIOMOIIIBKO «HABOAAIITUX))
BOTIPOCOB;

3aumeno — naH HENOJHBIN OTBET, JOTHKA W MOCIEI0BATEIBHOCTD U3JIOKEHUS UMEIOT CY-
[IECTBEHHbIE HapylIeHus. J{omymiensl rpyOble OMMOKU MPH ONPEAETICHIH CYIIIHOCTH PacKphIBa-
EMBbIX HOHS[TI/II\/JI, Teopﬂﬁ, ﬂBHCHHﬁ, BCJICACTBHUC HCIIOHUMAHUA 06yanOIHHMC$[ HUX CYHICCTBCHHBIX
U HECYIIECTBEHHBIX MPHU3HAKOB U CBs3€il. B OTBETE OTCYTCTBYIOT BBIBOJABL. YMEHHUE PACKPHITH
KOHKPETHBIC TMPOSBICHUSI OOOOIIEHHBIX 3HAHWN HE TMOKa3aHo. PedeBoe odopmieHue Tpedyer
MOTPABOK, KOPPEKITUY;

He 3aumeno — o0yJaromuiicsi IEMOHCTPUPYET HE3HAHNE TEOPETUIECKUX OCHOB TIpEIMETa,
HE yMeEeT JeNaTh apryMEHTHUPOBAaHHBIC BBIBOABI U MPHUBOJIUTH MPHUMEPHI, MOKa3bIBAET CIadoe
BJIQJICHAE MOHOJIOTHYECKOM pPeublo, HE BJaJIeeT TCPMHUHOJIOTHEH, TIPOSBIISAET OTCYTCTBHE JIOTH Y-
HOCTHU ¥ TIOCTIEIOBATEIHbHOCTH MU3II0KEHUS, JIeNaeT OIMIMOKH, KOTOPhIe HE MOXET UCIIPABHUTh, J1a-
KE IMPU KOPPECKIHHU IMPEIIoaaBaTCJIEM, OTKA3bIBACTCA OTBCUATH HA 3aHATHH.

Kpurepun ouneHMBaHUsI BbINOJHEHUS] 3aJaHUid B TecTOBOM (opme (TeKymuil KOH-
TpoJb popmupoBanune komnerennuii YK-2, IK-3)

3aumerno — KOMMYECTBO MPaBUIILHBIX OTBETOB 51% u Goree;

He 3aumeno — KOIU4eCTBO NMPAaBWIbHBIX OTBETOB MeHee 51%
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Kpurepun oneHuBaHUA 3aIIMTHI OTYETHBIX MATEPHAJIOB Ja0OpPaTOPHBIX padoT (Te-
KylUmii KOHTpoJb popmupoBanue komnerenuuii YK-2, IK-3):

3aumeno — BBINOIHEHBI BCE 3a/laHusl, 00yJaromuics 4eTKO U 6e3 ommOOK OTBETHII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI.

3aumeno — BBINOJIHEHBI BCE 3aJaHMsl, 00yJaroIuica ¢ HEOOIBbIIUMU OIMOKAMU OTBETHII
Ha BCE KOHTPOJIbHBIE BOIPOCHI.

3aumeno — BBINOJHEHBI BCE 3a/laHUS C 3aMEYaHUSIMHU, O0yUYaIOUIUIiCsl OTBETUI Ha BCE KOH-
TPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMHU.

He 3aumeno — o0y4aromuiicsi He BBIMOJIHUI UM BBIOIHIII HETIPABHIILHO 33JJaHUs, OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI ¢ OLIMOKaMU MJIM HE OTBETHII HA KOHKPETHBIE BOIIPOCHI.

7.3. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIH HHbIE MATEPHAJIbl, He00X0AMMBbIE 1JI51 OLEHKHU
3HAHUI, YMEHU i, HABBIKOB M (MJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIHX ITATBI
(opMupoBaHUA KOMIIETEHIINH B MpoLiecce 0OCBOeHUs 00pa30BaTe/IbHOI MPOrpaMMbl

KOHTpOJ’IbeIe BOIIPOCHI U 3aJa494 K 3a9€Ty (l'lpOMe)KyTO‘leIﬁ KOHTpO.]'Ib)

[TpomexyTouHasi arrecTalus 10 JUCLUUIUIMHE COIJIACHO y4eOHOMY IUIaHy NPOBOJIUTCS B
dopme 3aueta. buier Bkiroyaer B ceOs 0OIMH BOIPOC U3 TEOPETUUECKOI YacTu Kypca U 3a1aHHe.
IlepedyeHb KOHTPOJIBHBIX BOIIPOCOB U IPUMEPHBIE 3a1aHUS IIPUBEICHBI HHXKE.

Konmponwsnuvie éonpocui
1. Ocnogvl cmpoenus u ceoucmea Memanios

1. XapakrepHble IPU3HAKU arperaTHbIX COCTOSIHUM BelecTBa. OCHOBHBIE THUITbI KPUCTAILIU-
yeckux penietok. [Tomumopdusm. Anuzorponus. Texcrypa metamuia. Kinaccudukaiuys MeTamios.

2. JlehexTsl CTPOSHHUS KPUCTAJUTMUECKUX Tel. ToYeUHbIe, TMHEHHBIE (IMCIIOKAIINI) U TIOBEPX-
HOCTHBIE Jie(heKThl. [IMoTHOCTh Auciokaiuii. BausHue TemnepaTypsl Ha IIIOTHOCTD 1€(EKTOB.

3. BausHus 1epeKToB KpUCTAIIIMYECKON PEIeTKH Ha MPOYHOCTh MeTaiuioB. ['paduk 3aBu-
CHUMOCTb ITPOYHOCTH OT IUIOTHOCTHU Ae(hEKTOB

4. Haknemn, Bo3BpaT (OTIBIX, TOJUTOHU3AIINS ) U PEKPUCTAILTA3AITHSI.

5. Onucats npouecc KpucTauu3auuu. [JeHapuTHas TMKBaLys.

6. CBoiicTBa METAIIOB ¢ TpuMepamMu. MexaHuueckue cBocTBa MeTaJlsIoB. OCHOBHBIE 1O-
Ka3aTey IPOYHOCTH U IUIACTUYHOCTH, BBIABIIIEMBIE IIPU CTATUYECKUX UCTIBITAaHUSX. JMarpamMma
PaCTSKEHHUSL.

7. TBepmocTb. MeToibl U3MEpEHNUs TBEPAOCTH U 00JIaCTH UX puMeHeHus. [lpuBectu
NPUHLIMITAATIbHBIE CXEMbI U3MEPEHHUS TBEPIOCTH.

8. JInHaMU4eCKUE UCTIBITAHUSI METAJNIOB M MCIIBITAHUS ITPU IIEPEMEHHBIX HAarpy3Kax.
[TpuHIMNIMaIbHBIE CXEMBI. Y JapHas BA3KOCTb, YCTAJIOCTb, IIPEJIE] BHIHOCIUBOCTH.

9. CnnaB. OxapakTepru30BaTh OCHOBHBIE TUIIBI CIIABOB

10. Inarpamma coctosiHuA. MeToIMKa MOCTPOEHUS TUarpaMM COCTOSIHUS HAa IPUMEPE
craBa Pb-Sb. TIpaBuio otpeskos.

11. InarpaMMbl COCTOSIHHS CIIJIaBa, KOMIIOHEHTBI KOTOPOTO B TBEPAOM COCTOSTHUM HEpac-
TBOPUMBI, 00pa3yl0T MEXaHUYECKHE CMECH CBOUX MPAKTHYECKH YUCTHIX 3epeH (Harpumep, Pb-
Sb, Sn-Zn). JlukBarusi. Cxemsl cTpykTyp. Da3oBbie mpeBpaiieHus B cucreme Sn-Zn.

12. JlnarpamMmma COCTOSIHUS CIJIaBa, KOMIIOHEHTHI KOTOPOTO HEOIPAHUYEHHO PACTBOPUMBI
npyr B apyre (Hanpumep, Cu-Ni). dazoBbie npeBpaiienus B cucteme Cu-Ni. JIuksamus B cu-
creme Cu-Ni

13. JIlnarpamma coCTOSIHUS CILJIaBa, KOMIIOHEHTBI KOTOPOTo 00pa3yloT yCTONYNBOE XUMHU-
yeckoe coennHenue (Hampumep, Mg-Ca).
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14. JlnarpamMmma COCTOSIHHS CILIABOB U3 ABYX KOMIIOHEHTOB OIPaHUYEHO PACTBOPUMBIX B
TBepaoM coctossuuu (Hanpumep, Cu-Ag, Al-Cu). ®a3ossie npesparienus B cucteme Cu-Ag.
CxeMBlI CTPYKTYP.

15. lmarpamma Fe-FesC. Trepabie dasbl cuctemsl Fe-FesC. dazoBeie mpeBpalieHus B
crutaBax Fe-FesC. IlpuHnunuanbHble cXeMbl MUKPOCTPYKTYP JKEJIE€30YTIIEPOUCTBIX CILIABOB.

2. Ocnogbl mepmuyeckoti 00pabomku u NOBEPXHOCMHO20 YNPOUHEHUS

1. Tepmuueckast o6paboTka. OcHOBHBIE TapameTpsl pexxuma TO. ObmenpuHsaTHIE 0003HA-
YEeHHUs Ha JuarpaMme cocTosiHus. [lepeuncnuTs u 1aTh OnpeeneHusi OCHOBHBIM BHIaM TEPMHU-
4ecKoil 00paboTKn

2. Craauu pacnaza aycteHuTa. JluarpaMma TepMOKHHETHUYECKOIO paciazia ayCTeHUTa U
npeBpalieHui aycreHuTa. [IpeBpallieHns aycTeHnuTa Npy Pa3InyHbIX CKOPOCTSIX OXJIaKICHUS.

3. Ocobennoctu nuddy3noHHoro, 6e3audHy3MOHHOTO U CMEIIAHHOTO MPEBPALECHUS
AyCTCHHTA MPH PA3IMYHBIX CKOPOCTSX OXJaxaeHus. CTPYKTYpbl, 00pa3yromuecs Mpy pa3iny-
HBIX CKOPOCTSIX OXJIQXKJICHHUS.

4. MapteHcuTHOe npeBpalleHue. 3akaika. Kpuruueckas CKOpocTh 3aKaiKu. 3aKaauBae-
MmocTs. [IpokanuBaemMocTs. BiusHue copepikanus yriepoja B CTaIAX Ha TBEPAOCTh MAPTEHCUTA.

5. IlepeynciivTh OCHOBHEIC BHJIBI TEPMUYECKON 00pabOTKHM cTasiell. 3aKkaaka U €€ BHIBI.
O06paboTka X0J10/10M, €€ Ha3HauYEHUE U 00JIaCTh IPUMEHEHHUSL.

6. OcHOBHBIE BUIbI TEpMUYECKOM 00paboTku. OTHyCK, ero Buasl. HazHaueHue kaxxaoro
BUJA OTIIyCKa.

7. OcHOBHBIE BUIbI TEpMUYECKON 00pabOoTKU. OTKUT. Buabl oTKUTa U X Ha3HAYECHHUE.
Hopmanu3zanus, ee uemnm.

8. Xumuko-repmudeckas o0padorka cramu. [Iponeccer XTO. @akTopsl, BIUSIONNE HA
b dy3uto Mpu XUMUKO-TEpMUIECKOr 00paboTKe

9. LlemenTanus cramu. Tepmudeckast 00pabOTKa IIEMEHTOBAHHBIX CTAJICH.

10. A3oTHpOBaHKE U HUTPOLIEMEHTAIUS CTAJIU.

11. IloBepxHOCTHasl 3aKajiKa CTaJIH.

3. Koncmpyxyuonnvie memaninvl u cniagol

1. Knaccuguxkanus yriepoanucTsix ctaneil. MapkupoBKa KOHCTPYKIIMOHHBIX U HHCTPY-
MEHTAJIBHBIX YIJIEPOAUCTHIX CTaJICH.

2. BnusiHue yriiepojia Ha CBOMCTBA cTajeil. YIJIepoIucThie CTali OOBIKHOBEHHOTO Kaue-
CTBA, YIJIEPOAUCTHIE KOHCTPYKI[MOHHBIE KAUECTBEHHBIE CTAJIM, aBTOMATHBIE CTAIM — MapKUPOBKA
1 00J1acTH IPUMEHEHUSI.

3. JlerupoBaHnue cranei, BnusHue jerupyroniux anemenToB (Cr, Ni, Si, Mn, Co, A1 V, W u
T.J.) Ha CBOMCTBA cTajeil. MapkupoBKa U Kiaccu(UKaIus JErHpOBaHHBIX CTAJICH.

4. IleMeHTyeMbIE U yIIy4IlIaeMble JJETUPOBAHHbIE CTaIU. KOppO3MOHHOCTOMKNE JIETUPO-
BaHHbIE CTaJIH.

5. JlerupoBaHHbI€ cTaIM ¢ 0COOBIMU CBOHCTBaMH. IIpyKuHHBIE U IIAPUKOTIOAIUITHUKO-
BbIE CTaJIH.

6. bernbie, oTOENICHHBIE U Cepble UYTYHbI, UX CTPYKTypa. MapKupoBKa CepbIX YYTI'YHOB.

7. MapkupoBka uyyryHoB. O01acTi IPUMEHEHHUS CEPBIX, BHICOKOIIPOUHBIX U KOBKUX YYT'YHOB.

8. XKapocroiikue u xaporpodnslie ctanu. CrocoObl MOBBIIIEHHS KapOIPOYHOCTH CTaJIeH.

9. I'pymIibl HHCTPYMEHTAIBHBIX MaTEPUAJIOB. YTIIEPOJUCTBIE U JIETUPOBAHHBIE HHCTPY-
MEHTAJIBHBIE CTAJIN UX MapKUPOBKA, JOCTOMHCTBA U HEIOCTATKH

10. I'pynnsl HHCTpYMEHTAIBHBIX MaTEPUAIIOB. bBICTpOpEXKyIIas CTaiab U TBEPABIE CILUIABBI
UX MAapKHUPOBKa, TOCTOMHCTBA U HEJOCTATKH.

11. 3H0CcoCTOMKOCTH. IIyTH MOBBIIEHNST H3HOCOCTOWKOCTH. [ pynIibl H3HOCOCTOMKHX
CTaJICH.

12. VI3nococTolikue cranu: ctaib ['aaduibaa, KaBUTALIMOHHO-CTOMKHUE CTalu, rpa@UTU3H-
POBAHHBIE CTAJIM, IIAPUKONOAILIMITHUKOBBIE CTAJIH.

13. MapkupoBKa JIUTEHHBIX U 1ehOpMUPYEMBIX JaTyHel, 06aacTu npuMeHeHus. Biusnue
coJiepKaHusl IIMHKA Ha (a30BbIil COCTaB M MEXaHWYECKHE CBOWCTBA JIaTYHEH.
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14. MapkupoBKa TUTEHHBIX U Ae(POpMUPYEMBIX OpOH3, 00JaCTH MPUMEHEHUS.

15. lmarpamma «Al-nerupyromniuii aneMenT». JlegopMupyembie aTlOMUHUEBBIC CILIABHI, HE
YIIPOYHSEMbIE TEPMUIECKON 00pabOTKOI, MApKUPOBKA, 0OJIACTH MPUMEHEHUS, TIPUMEPHI.

16. lmarpamma «Al-nerupyronuii aemMeHT». JledhopMupyembie aTFOMUHUEBEIE CIUIABBI,
VIIPOYHSEMBIE TEPMUIECKOI 00pabOTKOM, MAPKUPOBKA, 0OJIACTH MPUMEHEHUS, IIPUMEPHI.

17. Inarpamma «Al-nerupyromniuii 2ieMeHT». JInTeiiHbIe alFOMUHHUEBBIC CIIJIaBbI, MAPKH-
pPOBKa, 00JIaCTH IPUMEHEHUS, IPUMEPBI.

4. Hememannuueckue u KOMHNO3UYUOHHbIE MAMEPUATbL

1. Knnaccudukanus HeMETAIUTHYECKUX MaTePUAIOB IO MPOUCXOXkKACHHIO. CTPYKTypa
cBoiicTBa nonumepos. Kiaccudukanus noiuMepos 1o ¢popme MaKpoOMOJIEKYIbl, 0 MOJISPHOCTH,
1o (pa30BOMY COCTOSIHHIO, 10 TIOBEJCHHUIO MPY HArPEBAHUU.

2. lNony4enune macrmacc. [lomumepuzanus. [Tonmmkonnencanus HazHaueHne u MexaHU3M
neiicTBus 106aBok. [1macTMacchl ¢ HAMOTHUTEISIMH.

3. TepMomIacCTUYHbBIE U TEPMOPEAKTUBHBIC [JIACTMACCHI, IPUMEPBI U 00JIaCTH IPUMEHE-
HUSL.

4. Iony4yeHue pe3uH, UX CTPYKTypa U CBOMCTBA. Buabl kayuykoB, UX CLIOCOOBI MTOTy4EHUS
¥ 00J1aCTH IPUMEHEHUSI.

5. M30npeHoBsIit, OyTaAeHOBBIN, KPeMHUHOPraHUYECKUN KaydyKd U PEe3UHbI, U3TOTaBIU-
BaeMbI€ U3 3TUX KAyYyKOB.

6. [Iponecc ByaKaHu3aluu, OCHOBHBIE ByJIKaHH3aTOpbl. OCHOBHBIE 100ABKU B PE3UHBI U
WX Ha3HAYCHUE.

7. Ctekiio, ero CTpoeHHe, CBOMCTBA U CIIOCOOBI MosTydeHus. Buasl ctexon u ux obimactu
MIPUMEHEHUS

8. KoMno3unnoHHsIii MaTepuai U ero KOMIOHeHThl CocoObI MOTyYeHHsI KOMITIO3UTOB.

9. KoMmmo3uimonusie MaTepuaibl ¢ HyJIb-MEPHBIMU HAMIOJIHUTEIISIMH, C OJTHOMEPHBIMHU
HAIIOJIHUTENIAMU U C IBYXMEPHBIMU HANOIHUTEIAMU. ClIEYeHHBIM aTFOMUHHEBBIN TOPOIIOK.

10. Kommno3unnoHHble MaTepuabl Ha HEMETAIIN4eCKo 0CHOBE. CTEKJIOBOJIOKHUTHI. YT-
NeBOJIOKHUTHL. BopoBosiokHUTBL. OpranoBoNIOKHUTHL. KepaMuueckre KOMIO3ULMOHHBIE MaTepH-
aJbl.

5. Ocnogbl mexnono2uu KOHCMPYKYUOHHBIX MAMepuanos
5.1 OcHosbl tumetino2o npouzeoo0cmaa

1. JIutelinble cBoiicTBa cru1aBoB. OCHOBHBIE JTUTEHHBIE CILIABbI.

2. TexHonOTHA TOJYYEHUs OTJIUBKU B MECYAHO-TIUHUCTOMN (hopme (TUThe B pa3oBbie Gop-
MBI), cXeMa, ocHacTka. DOPMOBOYHBIE U CTEPIKHEBBIE CMECH.

3. TexHosiOTHA MOJIy4€HUSI OTIUBOK B 000JIOUKOBBIX (pOopMax.

4. TexHONOTUs MOIYYEHHUS! OTIIMBOM METOAOM JIUThS 10 BBITUIABIISIEMBIM MOJIEIISIM.

5. TexHONOTHS TUTh KOKUJIIb.

6. M3rotoBieHne OTIMBOK [IEHTPOOEIKHBIM CIIOCOOOM.

5.2 OcHosbl 0bpabomku memanios 0asieHuem

1. [Tousstue OM/I. ®akropsl, Baustomue Ha OM/I.

2. OcHoBHbIe 3ak0HOMepHOCTH OM/] 11 001aCTH X TPUMEHEHUS.

3. Xapakrepuctuku nepopmanuu. Brusaue OM/] Ha cTpyKTypy M CBOWCTBA METAJUIOB.
[TonsTHSA aHU30TPOMHS, TEKCTYypa METaJlIa, HAKJICTT U PEKPUCTATUTU3AIINS.

4. Harpe meramna nepen OMJI. Knaccudukanus nporeccoB 00pabOTKH AaBIEHUEM I10
cxemam, Temneparype aeopMUPOBAHUS U 110 HA3HAYEHUIO.

5. IlpokaTka u ee OCHOBHBIE CIIOCOOBI (IIpUBECTH CXeMbl). Buabl mpoduieir copToBOro
npokara. biaromel U cii0BbI.

6. KoBka. CymHOCTh npoIiecca U €ro OTJIMYME OT IPeccCoBaHusl. JJOCTOMHCTBA M HETOCTATKH.

7. Onepamnuu cBOOOTHONW KOBKH: OCaJKa M €€ Pa3sHOBUIAHOCTHU, MPOIINBKA, KOBKA B TOJ-
KJIQJIHBIX [ITaMIaXx - IPUBECTU CXEMBI U MEPEUUCIUTH MPOAYKIIHIO.

8. Pa3HOBUIHOCTH TIPOTSKKHM - MPUBECTU CXEMBI U MEPEUUCTUTH MpoayKuuio. O6opymo-
BaHME JIJIs1 KOBKU M €r0 Ha3HAYEHUE.
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9. IIpeccoBanne. CymHOCTB MpoLIEcca M €ro OTIMYUTEIbHBIE 0COOCHHOCTH. CXEMBI MPSIMO-
ro ¥ obparHoro npeccoBanus. [Ipoxykius npeccoBanus. JJocTOMHCTBA U HEAOCTATKUA METO/A.

10. Bonmouenue. CynHocTh, cXeMa, 0COOCHHOCTH U MTPOTYKITHS MpoIiecca.

11. O0bemHas wmTamMmnoBka, ee CyuHocTh. OTauyusi 0ObEMHOM IITAMIOBKH OT KOBKH.
[TpuBecTH cXeMbl ITAMIIOBKH B OTKPBITBIX M 3aKpbIThIX wITamnax. [IpeumymiecTsa u Hegocrat-
KM 00BEMHOM IITAMITOBKHU TIEPET KOBKOM.

12. ®opmoobOpasyrone U pa3aeiuTeNbHbIE OMEPAIlUU XOJIOJHOW JIMCTOBOM IITAMIIOBKH.
[TpuBecTu onpeesneHus U pacKpbITh CYTh 3TUX ONEpaLlUid.

13. Pa3HOBUIHOCTH XOJIOJHON 00BEMHOM IITaMIOBKH. [IpUBEeCTH CXEMBI.

5.3 OcHo6bl mexHoi02uU C8ApPOYHO20 NPOU3BOOCEA

1. Cpapka. Tepmuueckue, MEXaHUUECKHE U TEPMOMEXaHUUECKUE METObl cBapKu. JlocTo-
MHCTBA M HEJIOCTATKH CBAPKHU ILJIABJICHUEM U JJaBJICHUEM. XUMU3M U MEXaHHU3M IPOIIECCOB CBap-
KH.

2. JIocToMHCTBa M HEAOCTAaTKU CBapHBIX coenuHeHuil. [lapameTpsl, perymupytomie npo-
LIECC CBapKH. TUI CBAPHOTO COEAMHEHUSI

3. WcTouHuKU TOKa JUIs SJEKTPOAYroBoi cBapku. Pyunast nmyrosas cBapka. KoHcTpykuus
anextpona mist PJIC. Beibop anekrpona.

4. DNEeKTPOKOHTAKTHAsI CBapKa, €€ CYIIHOCTh M BUBI (IIPUBECTU TPU cXeMbl). Perymupy-
IOIIME ITapaMeTPbI ITOU CBApKH.

5. Ctpoenue razosoro miameHu. ['azoBas cBapka. Vcnonb3yembie ra3pl U CBapOYHbIC Ma-
Tepuabl, 000pyI0BaHue. Y CTPOMCTBO ra30CBApPOYHON TOPEIIKH.

6. TexHousorus mpoiiecca ra3oBoil pe3ku. Y cTpoicTBO ra30BOr0 pe3aka.

7. [InazmeHHas cBapka. Y CTpOUCTBO IJIA3MEHHOU TOpeKU (I1a3MOTPOHA).

8. IlonmyaBTomMaTHueckas U aBTOMaTU4yecKas AyroBasl cBapka moj cioeMm ¢uroca. [JyroBas
CBapkKa B aTMOc(epe 3alIUTHBIX ra3ax.

9. DneKkTpouuIakoBasi CBapKa.

10. CBapka maBiieHHeM (XOJIOHAsI CBAPKA).

11. CBapka TpeHuem.

12. CBapka B3pbIBOM.

13. CnenuaibHble TEPMUUECKHE ITPOLIECCHI: HAIUIABKA, HANIBUICHHE, MalKa.

14. Texnonmornyeckas ¥ pu3NUYeCcKasi CBApUBAEMOCTh. BiiusiHIE Ierupyromux 3J1eMEHTOB U
puMecel Ha cBapuBaeMocTh. [loapasienenue cranel Ha YeThIpe IPYyMIbl CBAPUBAEMOCTH.

5.4 Obpabomra memannos pezanuem

1. Knaccuduxanus MeTamiopexylx CTaHKOB [0 MeToay 00pabOTKH, 110 YHUBEPCAIbHO-
CTH, 110 CTE€TIEHU TOYHOCTH.

2. PexxuMBbl pe3aHus U LIEPOXOBAaTOCTh NIOBEPXHOCTH. BiusHue pexxuMoB pe3aHus Ha Iie-
poxoBaTocTh. OCHOBHBIE ONEPALINU TOUEHUS (IIPUBECTH CXEMBI).

3. Tunbl TOKapHBIX PE3LIOB MO TEXHOJIOTHYECKOMY Ha3HAYEHHUIO U ONEpaliid UMH BBINOJI-
HsIEMBbIE (CXEMBI).

4. DnemMeHTBl TOKapHOTro MPOXOAHOro pe3na. [IpuBecTu cxemy 3J€MEHTOB PEKUMOB pe3a-
HUS JJI1 OCHOBHBIX OIlepaluil ToueHus. Buasl cTpyxku.

5. CBepneHue, 36HKEpOBaHKE, Pa3BEPTHIBAHUE (CXEMBI). DIEMEHTHI PEKUMOB PE3aHUS.

6. [IporsaruBanue. Cxembl 00pabOTKM 3arOTOBOK Ha MPOTSHKHBIX CTAHKAX C 3JEMEHTaMU
PEKMMOB pE3aHMUsL.

7. ®pesepoBanue. Cxembl 00paOOTKM 3arOTOBOK Ha ()pE3EpHBIX CTaHKaX C JIE€MEHTaMH
PEKUMOB PE3aHMsL.

8. Tumsl ¢ppe3 u MoBEepXHOCTH UMU 00padaThIBaeMBbIE.

9. Hlnupoanue. OCHOBHBIE CXeMbl HIIU(POBAHUSA. DIEMEHTHl PEKHUMOB pE3aHUs NPU
nuiMdoBaHuu.

10. XoHHMHIrOBaHKE: CXEMA, CYLTHOCTh U Ha3HAUYEHHUE.

11. CynepdunumnpoBaHue: cxema, CyIllHOCTb U Ha3HAYEHHE.

12. TlonupoBaHue, abpa3uBHO-KHUJIKOCTHAS OT/ENKA, MPUTHPKA - CYIIHOCTH 3THUX 00pabdo-
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TOK, MX Ha3HAYECHUE U Pa3IndHeE.
13. Crioco0Os1 Hape3aHusi pe3bObl
14. UnctpymeHnTanbHble Matepuaibl. KpacHocTolKoCTh. MI3HOC M CTOMKOCTD MHCTPYMEHTA.

Ipumepnvie 3a0anus
1. Bxiagplm noIIAITHUKA CKOJTBKEHUS
a) BbIOpaTh (M 000CHOBATH CBOM BHIOOP) MaTEepUaIl U3 MPEACTABICHHOTO CITUCKA.
0) Ha3HAYUTH CHOCOOBI TEPMHUYECKOH OOpabOTKM C yKa3aHHEM TeMIlepaTypHBIX
PEKMMOB HArpeBa M OXJIAXKICHHUS.

1 2 3 4 5
Crans 45 Crans 40XH Crans Y8A Crans Y13A Crans LIX-15

1 2 3 4 5
Crans 45 Crans 40XH Crans Y8A Crans Y13A Crans LIX-15

2. llopmens ruapoHacoca wu3roroBieH wu3 cram 38XMIOA, mwmMHApUYECKas
MOBEPXHOCTh MOJIBEPTHYTA NUTH(OBKE.

a) BbIOpaTh (M 000CHOBATH CBOI BHIOOP) CIIOCOO MOBEPXHOCTHOTO YIIPOUHEHHUS.

0) KpaTKoO OnucaTh BEIOPAHHYIO TEXHOJOTHIO.

3. HazoBute mnepeunciieHHble MaTepuanbl U pacmudpyite ux mapku: 9XD; CUIS5; JI6S;
BpAS.

a) U3 mepeuncieHHbIX BbIIIE MAapOK BBHIOEPUTE MaTepual Jjisl U3TOTOBIICHUS HOXKEH s y-
raHOYHOI'O CTaHKa IO JIEPEBY.

0) Beibepute u 060cHYyliTE ClIOCOOBI TEPMOOOPAOOTKHU ITUX HOMKEH.

3ananus B TecTOBO hopMe (TeKYyLIMA KOHTPOJIb)

Texkymuii KOHTPOJIb 3HAHUN IO TeMaM Kypca IpoBoAUTCS B (popme TecTupoBaHus. TecT 1o
KaX/10i1 TeMe cOcTOUT U3 5 BonpocoB. Hike mpuBeeH OUH U3 BapUaHTOB TecTa 1o teme «Oc-
HOBBI CTPOEHUS U CBOMCTBA MaTepuaoB. Pa3oBbIe PEBPALICHUS.

1. Ha pucyHke nokasaHa sJieMeHTapHas sueika KPUCTAJUIMYECKOU PELIETKHU.

1) npuMHUTHBHOI KyOHYecKOn

2) rpaHellEeHTPUPOBAHHOM KyOHU4eCKon

3) rekcaroHasIbHO# MIIOTHOYITAKOBAHHOM
4) 00bEMHO-IICHTPUPOBAHHOM KyOHUECKOM

2. OmpenieneHre TBEPAOCTH 3aKaJICHHBIX CTaJlel o MeToay PokBeruia mpon3BOIUTCS BIaBINBA-
HUEM B o0pa3er ...

1) anmasHoro konyca (1kana B) 3) cranpHoro mapuka (mkana C)

2) anmazHoro konyca (mkana C) 4) cTanbHOTO IMapukKa (mkana B)

3. MHoroga3zHsIi crijiaB, KOMIOHEHTBI KOTOPOTO NMPAKTHYECKH HE PACTBOPSIIOTCS B TBEPJOM CO-
CTOSIHUM U COXPAHSAIOT MHIUBUAYAIbHbIE KPUCTAJUINUECKUE PELIETKH, IPEACTaBIsAET COOOH ...
1) cmech 3) XUMHUYECKOE COETUHEHNE

2) TBepIbIil pacTBOP 3aMEUICHUS 4) TBepbIil pacTBOp BHEAPEHUS

4. I1pn yMeHbIIEHUN PACTBOPUMOCTH YTJIEPO/Ia B JKeJie3€ C MOHUKEHHEM TeMIepaTypbl U30bI-
TOYHBIN YII€pO BBIAENSAETCS U3 TBEPABIX PACTBOPOB B BUJIE ...
1) depputa 3) nemeHTuTa
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2) rpadura 4) Tpooctuta

5. JledekT KpUCTAITMYECKON PEUISTKH, PEACTABIISIONNI c000i Kpail «IHIIHENH) MOTYIIOCKO-
CTH, Ha3bIBACTCH ...

1) TpemmHoOM 3) nucnokanuen

2) neeKTOM YIaKOBKHU 4) TBOWHUKOM

Bonpocekl, BBIHOCHMbIE HA 3AIIATY OTYETHBIX MATEPUAJIOB JIA00PATOPHO padoThl (TEKY-
LIl KOHTPOJIb)
®parmMeHT K JiabopaTopHoii padore «MeToabl U3MEPEHUsSI TBEPIAOCTH»

1. Haiite ompeneneHue MOHATHIO TBEPAOCTb. BbiOepuTe MeTOlbl M3MEPEHUsS TBEPAOCTH
koBKoro yyryna K440-5. O6ocHyiiTe BHIOOD.

2. MaiiTe onpezenieHue MOHATHIO TBEPAOCTh. BriOepuTe MeTO bl H3MEPEHUS TBEPOCTH
3aKayieHHOU ctamu 651°. O0ocHYyHTE BRIOOD.

3. JlaiiTe onpeaeneHue MOHATUIO TBEPIOCTh. BriOepuTe MeToabl M3MEpeHHs TBEPAOCTH
nementoBanHou ctanu 18XI'T. OGocHyiiTe BHIOOD.

4. aiiTe onpeneneHre NOHITUIO TBEPAOCTh. BpiOepuTe MeTo 1l U3MEPEHUS TBEPIOCTH
MOBEPXHOCTHU CTAJILHOTO BaJla yIIPOYHEHHOM IiacTuyeckoit nedopmanueit. O00cHyiTE BHIOOD.

5. Jlaiite onpesneneHue MOHATUIO TBEPIOCTb. BoiOepuTe METObI M3MEPEHHS YITPOUHEHHO-
ro TepMHUUYECKOIl 00paboTKoi anroMuHueBoro ciiaBa B95. O6ocHyiiTe BBIOOD.

6. JlaiiTe onpeneneHue MOHATUIO TBEPAOCTb. BoiOepuTe MeToAbl U3MEPEHHS YIPOUHEHHON
TepMuueckoit 06padorkoii 6pon3sl bpAXKH10-4-4. O6ocHyliTe BBIOOD.

7.4. CooTBeTCTBHE IIKAJIBI OLICHOK U YPOBHel ¢opMHPOBAHHBIX KOMIIETCHIMI

YposeHs chopmu-
POBaHHBIX KOMITE- Ouenka [Nosicuenus
TEHIUH

Teopernueckoe colepKaHHEe Kypca OCBOEHO IIOJIHO-
CTBIO, BCE MPEAYCMOTPEHHbIE MPOTrpaMMOil 00ydeHHs yaeOHbIe
3aJIaHUs BHITIOJTHEHBI.

OOyuaromuiicsi JeMOHCTPUPYET CBOOOJHOE BiaJeHHE
Bricokuit 3a4TeHo 3HaHUSIMH 00 OCOOEHHOCTSIX COBPEMEHHBIX METOAOB 00paboT-
KA KOHCTPYKIIHOHHBIX MaTepUayioB, CIIOCOOEH OCYILIECTBISThH
KOHCTPYKTOPCKUH U TEXHOJIOTUYECCKUM aHAIU3 SKOOMO3aIIHT-
HOro 00OpYyIOBaHUSI OPraHU3ALMH, C YYETOM palMOHAJIbHOTO
WCITIOJIb30BaHMs IPUPOJIHBIX PECYPCOB

Teoperuueckoe copepkaHHe Kypca OCBOECHO IIOJHO-
CTBIO, BCE MPEAYCMOTPEHHBIE IPOrpaMMOi 00y4eHUs yueOHbIe
3aJaHMs BBIIIOJTHEHBI C HE3HAYUTENIbHBIMH 3aMEYaHUSIMH.

OO0yyaromuiicss B JOCTaTOYHON Mepe BIaZeeT 3HAHUAMU
bazoBbIii 3a4TeHo 00 0COOCHHOCTSIX COBPEMEHHBIX METOJIOB OOPa0OTKH KOH-
CTPYKLIMOHHBIX MaTEpHaJIOB, CIIOCOOEH OCYLIECTBIATH KOH-
CTPYKTOPCKHUN M TEXHOJOTHYECKHH aHAIN3 3KOOMO3aIIUTHOTO
000py/IOBaHHS OpraHM3allld, C yYETOM PpAIMOHAIBHOTO HC-
110JIb30BaHUsI IPUPOIHBIX PECYPCOB

TeopeTnueckoe coaepikaHue Kypca OCBOEHO YacTHUYHO,
OOJBIIMHCTBO MPETyCMOTPEHHBIX IPOrpaMMOi  00ydeHUs
y‘-Ie6HI)IX SallaHI/Iﬁ BBITIOJTHCHO, B HUX UMCIOTCS OIINOKH.

OOyuarommuiicsi crmocobeH MoJ pPyKOBOJICTBOM BIAJETh
3HaHUAMH 00 OCOOCHHOCTSIX COBPEMEHHBIX METOJ0B 00padoT-
KN KOHCTPYKHHMOHHBIX MaT€praioB, OCYHIECCTBIATL KOHCTPYK-
TOPCKUH M TEXHOJIOTMUYECKUH aHalIHU3 3KOOMO3aIUTHOrO 000-
PYAOBaHHS OpPTraHU3allM{, C YYETOM PAalMOHAIBHOTO HMCIOJb-

[Toporosbiii 3auTeHo
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YposeHns chopmu-
POBaHHBIX KOMITE- Omnenka INosicHeHus
TEHIIUH

30BaHUS MPUPOIHBIX PECYPCOB

Teopetndeckoe copepkaHue Kypca HE OCBOEHO, OOIb-
HIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMOi 00y4eHHs YIeOHBIX
3aJaHril 00 HE BBITIOIHEHBI, TUOO0 coaepKaT rpyoble ommo-
KHU; JOTIOJIHUTENIFHAS CaMOCTOSATENbHAs paboTa HaJ MaTepua-
JIOM He IpHBelia K KaKOMY-TH00 3HAUYUTEIEHOMY MOBBIIICHHIO
Ka4yecTBa BBHITIOJHEHUsI yUEOHBIX 3a1aHHMH.

OOyyJaromuiicss He IEMOHCTPHUPYET 3HaHUSA 00 0COOEH-
HOCTSAX COBPEMEHHBIX METOJIOB 00PaOOTKH KOHCTPYKIIMOHHBIX
MaTepHajoB, HE CIIOCOOEH OCYILECTBISATh KOHCTPYKTOPCKHN H
TEXHOJIOTHUECKHI aHalu3 3KOOMO3aIIUTHOTO 000pYIOBaHUS
OpraHM3aINH, C YI€TOM PAIOHAIBHOTO MCIOJIB30BAHMS TPH-
POIHBIX PECYPCOB

Huzkni He 3auteno

8. Meroauyeckue ykazaHus 1JIsl CAMOCTOSITEJILHOMH padoThl 00y4yarommxcst

Camocmosmenvnas paboma — nIaHupyeMas yueOHas, HayqYHO-HCCIIEI0BaTENbCKas paboTa
o0yyaroIuxcsi, BBIIOJHAEMAass BO BHEAYAUTOPHOE (ayAMTOPHOE) BpeMs IO 3aJaHUI0 U IIPU
METOJMYECKOM DPYKOBOJCTBE IIpernojaBaTesisi, HO 0e3 ero HemoCpPeACTBEHHOIo ydacTus (IIpu
YaCTUYHOM HEINOCPEICTBEHHOM YYacTUM IIPENOJABaTelsd, OCTABIIAIOIIEM BEIyILYI0 pPOJb B
KOHTpoOJIe 3a paboToii cryaeHToB). CamocTosATeNbHass paboTa O0ydalomMUXCs B BYy3€ SIBISCTCA
Ba)XHBIM BUJIOM UX Y4eOHOI U HAy4HOH eSATETbHOCTH.

B npouecce nsydenus aucuuiuinebl «MarepuanoBeneHue. TeXHOIOrus KOHCTPYKIMOH-
HBIX MaTEPUAIIOB» OCHOBHbIMU BUOAMU CAMOCMOAMENLHOU pabomyl SIBISIOTCS:

- U3yYEHHE TEOPETHYECKOr0 Kypca;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO;

- IOJArOTOBKA K IPOMEKYTOYHOM aTTECTALUU.

H3yuenue meopemuueckozo Kypca BKIOYAET B ceOs:

- u3ydyeHue ydeOHOM, HaydyHOM M METOAMYECKOM JIUTepaTypbl, MaTepHalIoB
NEpUOJIMYECKUX  W3JaHUH C  [PUBJICUEHUEM  DIEKTPOHHBIX  CPEACTB  O(UIMAIBbHON
NepUOANYECKON U Hay4HON MH(pOpMaIuy;

- U3y4eHHE U CHUCTEMAaTU3aLUI0 OQHUIHAIBHBIX FOCYJapCTBEHHBIX JOKYMEHTOB: 3aKOHOB,
ITOCTaHOBJICHU, YKa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX W CIIPABOYHBIX MATEPHAIOB C MCIOJb-
30BaHMEM MH(POPMALMOHHO-TIOMCKOBBIX cucteM «KoncynbTanT Ilmocy, «I"apant», rmobanbHon
cetu «THTEpHET.

Iloocomoeka Kk meKkywjemy KOHmMpOn0 3aKIH0YaeTCsl B MOBTOPEHUHM MaTepHaia JIEKUUH 1
71a00paTOPHBIX PaboT C LENbI0 YCIEIIHOTO IPOX0XKACHNUS TECTUPOBAHUS U 3allUTHl OTUYETOB.

3anaHus B TecTOBOU opme cHOpMHUPOBAHBI 110 BCEM Pa3/ieaM AUCHUIUINHBI U pacCUUTa-
HBI Ha CAaMOCTOSITENIbHYIO paboTy 0€3 HCI0JIb30BaHUSI BCTIOMOTaTENIbHBIX MaTepUaloB, TO €CTh
IIPY UX BBINOJIHEHUH HE CIEeIyeT MO0JIb30BaThCsl YIeOHOU U IpYTUMH BUIaMH JuTeparypsl. [1po-
YUTaB 33JlaHKE, CIIeyeT BbIOpaTh MPaBUIILHBIA OTBET.

Ha BbInonHeHue Tecta OTBOAUTCS OrpaHUYeHHOE BpeMs. OHO MOKET BappUpOBAThHCS B 3a-
BHCHUMOCTH OT YPOBHS TECTUPYEMBIX, CI0KHOCTU U o0bema Tecta. Kak mpaBuio, Bpemst BbINOJI-
HEHUS TECTOBOTO 3a/1aHUs onpeensaercs u3 pacuera 45-60 cexyHa Ha OJIMH BOIPOC.

CopgepxaHue TECTOB MO AMCHMILIMHE OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYaIOLIUXCS IO
OCHOBHBIM BOIIPOCAM Kypca. Y pPOBEHb BBIIIOJHEHHS TECTA MO3BOJISAET MPENOAABATENSM CYyJUTh O
X0JI€ CaMOCTOSITENIbHON pabOThl 00YYaIOIIMXCSl B MEKCECCHOHHBIN MEPUOJT U O CTENEHH UX MO/-
TOTOBKH K DK3aMEHY.

Tloozomoska k npomexcymounon ammecmayuu (3a4eTy) IpeIIoIaraer:

- U3y4€HHE OCHOBHOM U JIOTIOJIHUTENLHON JINTEPATYPBI;

- U3y4EHHUE KOHCIIEKTOB JIEKLIUH;
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- U3y4YECHUE OTYETOB I10 JIAOOPATOPHBIM PabOTaM M KOHCIIEKTOB MPAKTUYECKUX 3aHATHIH;
- IUCTAHIIMOHHOE TECTUPOBAHUE 10 TEMaM.

9. [lepeyeHb UHpOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3YEMBbIX NPHU OCYIIECTBIEHHH 00pa-
30BaTEJIbHOI0 MPoIecca Mo JUCHUIINHE

Jlns ycrenHoro oBiafeHus JUCHUILTUHON MCTIONb3YIOTCS Clieaytoniie nHhopMalnoHHbIe
TEXHOJIOTHH O0YUYCHHUS:

* IpU TMPOBEACHUU JIEKIUH HCIOIB3YIOTCS TMPE3eHTAaldd MaTepuaiga B Iporpamme
Microsoft Office (PowerPoint), ocyiiecTBiseTcss BBIXOJ Ha MPOPECCHOHAIBHBIC CAMTBHI,
UCIIOJIb30BaHUE BHICOMATEPHAIIOB Pa3IMYHBIX HHTEPHET-pecypcoB, miatdopma LMS Moodle;

e nabopaTopHbIE  3aHATHS 1O  JUCHUIUIMHE  TPOBOJATCI C  HCIOJIb30BaHHEM
JIEMOHCTPAIIMOHHOTO MYJIbTUMEANHHOr0 oOopyaoBanus, [[9BM, komrmiekTa 3J€KTPOHHBIX
y4eOHO-HArTAHBIX ~ MaTepuaioB  (Ipe3eHTaluii) Ha  (Iem-HOCUTENs X, TeMaTHYeCKHhe
WJUTIOCTPAINH U TTaKaThI.

B mporecce nzyueHus TMCIUIINHBI Y9eOHBIMU IETISIMU SIBIISTFOTCS] TIGPBUYHOE BOCTIPUSTHE
yueOHOI HH(pOpMAINH, €€ YyCBOCHUE, 3allOMHUHAHKE, a TaKKe CTPYKTYPHUPOBAHUE MOJYUYEHHBIX
3HAHUH U Pa3BUTHE MHTEIUICKTYAJIbHBIX YMEHUI, OPHEHTUPOBAHHBIX HA CIIOCOOBI IEATEIbHOCTH
PENpOAYKTUBHOTO Xapaktepa. [locpencTBOM MCMONB30BAHUS 3TUX MHTEIUIEKTYalIbHBIX YMEHUN
JOCTUTAIOTCSl y3HaBaHHME paHEe YCBOCHHOTO MaTepualia B HOBBIX CHUTYalHAX, MPUMEHEHHE
a0CTpaKkTHOTO 3HaHUSA B KOHKPETHBIX cuUTyalusxX. [locpeacTBOM UCHOIB30BaHUS ITHX
MHTEJUIEKTYaJIbHBIX YMEHHUH JIOCTUTAIOTCS Y3HaBaHUE paHEe YCBOCHHOTO MaTephalia B HOBBIX
CUTYaIlUsX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CUTYaIUAX.

JUist JOCTYOKEHUSI 3TUX LIeJIeH UCTIONB3YIOTCS B OCHOBHOM TPaJAMIIMOHHbBIE HH(OPMaTHBHO-
pa3BUBAIOIINE TEXHOJIOTUU OOYUYEHHSI C YUETOM Pa3jIMYHOTO COUYETaHUs MAaCCUBHBIX (hopm (Jiek-
IUs1, IPAKTUIECKOE 3aHATHE, KOHCYIbTAIUS, CAMOCTOSATENIbHAS paboTa) U PenpOAYKTHBHBIX Me-
TOAOB OOydYeHHs (TIOBECTBOBATEIbHOE H3JI0KCHHE Y4YeOHOW HH(POPMAIMH, OOBICHUTEIHHO-
WITIOCTPATHBHOE U3JIOKEHHE) B JTa00paTOPHO-TIPAKTHYECKUX METOJOB O0YUICHHSI.

VYHuBepcuter oOecrneyeH HEOOXOAWMBIM KOMIUIEKTOM JIMIEH3UOHHOTO MPOTrPaMMHOTO
o0ecrnievyeHus:

e  CceMelcTBO KOMMEpPYECKHX ONEPalMOHHBIX cucTeM cemeiricTBa MicrosoftWindows;

e  oducHsbI naket npunoxxkenuit MicrosoftOffice;

e MporpamMMmHasl CUCTeMa JUIsl OOHAPY>KEHUS! TEKCTOBBIX 3aMMCTBOBAaHUI B y4eOHBIX U
Hay4HbIX padorax "AnTtumnaruat.BY3";

e ByX- U TpEXMEpHas CHUCTEMa aBTOMATH3MPOBAHHOTO NMPOCKTUPOBAHHS W YEPUCHUS
AutoCAD, KOMITAC - 3D.

10. Onucanne MaTepUAJIbLHO-TEXHHYECKOH 0a3bl, HEOOXOTUMOIi /I OCyIIeCTBJIeHHs 00pa-
30BaTeJLHOr0 Mpolecca Mo JMCHUNIHHE

Peanuzanus yueOHOro mpoiiecca OCyIIECTBISETCA B CIEHATBHBIX YYEOHBIX ayIUTOPUIX
YHUBCPCUTECTA AJIA MMPOBEACHUA 3aHATHI JJIEKIIMOHHOI'O THIIA, 3aHATHI CCMHUHApPCKOIro Tuiia, Jja-
60paTOPHOIrO TUMA, TPYMIIOBEIX U UHAWBUAYAIBHBIX KOHCYIbTAIlMN, TEKYIIET0 KOHTPOJISI U MPO-
ME)XYTOUHOM arrecTanuu. Bece aymuTopun yKOMITJIEKTOBaHbI CHEIMATM3UPOBAHHONW MeOenbo 1
TEXHUYECKUMHU CPEJICTBAMU OO0YUEHUSs, CIIY)KaIlllUMHU JUTsl IPEACTaBIeHUsl yueOHOH nHbopManun
Oosbioi ayautopuu. [Ipr HEOOXOTUMOCTH 00yUaAIOIIUMCS TIPEJIaraloTcsi HA0OPHI IEMOHCTpA-
IIUOHHOTO 00OPYAOBaHUS U Y4eOHO-HAIJISIIHBIX MOCOOUH, 00ecreunBarone TeMaTHUeCKUe nil-
JFOCTPAIIHH.

CamocrosTenbHas paboTa 00yJaromUXcs BBIMOIHIAECTCA B CHELUAIU3UPOBAHHONW ayIUTO-
puH, KoTopasi o0opyaoBaHa y4eOHOIl MeOenblo, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO
noJkiIroueHus K cetu "MHtepHer" M oOecrieueHreM JI0CTyNa B AIEKTPOHHYI0 HH(POPMALUMOHHO-
obpazoBarenbhyto cpeny YIJITY.
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EcTh nmomemenue st XpaHeHus: U Mpo(QUIAKTHYECKOT0 00CTyKUBaHHUS y4eOHOro 000py-

JIOBaHUS.

TpeOoBaHusi K ayAUTOPUSIM

HanMeHoBaHue crienualbHBIX TOMEIEHUH 1
MOMEIICHUH I CAMOCTOSTEIIEHOW PabOTHI

OCHAaIIEHHOCTD CIIEIMAIbHBIX OMEIIEHHAH U MOMEIEHUI
JUISL CAMOCTOSITEIIHHOH paboThI

HOMGH.[GHI/IG JJI JICKIIMOHHBIX 3aHATHH

Cromnbl, ayAUTOPHBIE CKaMbH, MEJIOBAasl JOCKA, y4eOHO-
HarJAJHbIE Marepuansl  (IU1aKkaTamH); IEPeHOCHOE
MyJIbTHMEMIHOE 00OpyaoBaHuEe (HOYTOYK, O3KpaH,
MIPOCKTOP).

[TomereHus 11t 1a00paTOPHBIX 3aHS-
TUN

VYueOHas n1abopaTopuss METaJUIOBEIEHHS M TepMUYe-
ckoit 00paboTku: Mukpockonsl MUM-7, [TIOJIAM P-
312; meun mydensubie SNOL 8,2/110; momupoBaIbHBIMA
craHok st nwmdos; TBepaomeps Bukkepc TII-7p-1;
Poksenn TK-14-250; bpunemns tun Th, mMukpotBep-
nomep [IMT-3, nemoHCTpaIMOHHBIE CTEH/IbI U TJIAKATHI
VYueOHas 1abopaToOpusl JUThs: IIaXTHAs HarpeBaTellb-
Has neub ¢ HarpeBoM 10 900 °C, kamepHasi MPOMBIIII-
nennas ey H30 ¢ marpesom o 1000 °C, kOMIUIEKT
OCHACTKHU JUIsl M3TOTOBJICHUS JIMTEWHBIX (op U mocie-
JYIOUIEH MX 3aJMBKU LIBETHBIMHU CIUIABAMHU, KOMIUIEKT
JIEMOHCTPAIIMOHHBIX H3/eJIUH, MOIY4YE€HHbIX DPa3HBIMHU
crioco0amu JINThSl U JIpYrHe WUIIOCTPALMOHHBIE Marte-
pHabl;

VYueOnast mabopaTopusi CBAapKH: CBAapOYHBIC MOCTHI
CTaH/IapTHbIE; UICTOYHUKH TOCTOSIHHOI'O U IEepEeMEHHO-
ro TOKa; MallMHa ToueyHo cBapku Mozenb [IMT 604;
IEKTPOAHBIE MaTE€pHaJbl; WIUIIOCTPUPOBAHHBIE CTEH-
JIbl, MOJIETIH;

VYuebHas naboparopusi 06pabOTKU METAJIOB pe3aHUEM:
TOKapHbIE YHUBEPCAIbHbIE CTAaHKH; (pe3epHbIE CTaHKU
pasHBIX MOJENEH; CBepiIWIbHbIE cTaHkH 2M112 nu
21'125; nnockonuudoBanbHbli ctaHok 3I771; kpyr-
nouumidoBanbHbiil ctaHok 3A110B; cTporanbHblif cTa-
HOK; 3aTouHble cTanku 3b634. Kommiekt npucmnocoo-
JeHu# (THUCKH, MaTPOHBI, OMPaBKH, Kpemex u 1p.), a
TaKXe JOCTAaTOYHBIH 110 HOMEHKIAType H 00BbeMy
Ha0Op PEeKYLIEro M MEPUTEILHOTO HHCTPYMEHTA

[Homerienus 111 caMOCTOSTEIILHOM
paboThI

Cronbl, CcTynbs, 3KpaH, mnpoektop. Paboume mecra
CTYJIEHTOB, OCHAIIEHbl KOMIIBIOTEPAMHU C BBIXOJIOM B
cetb VMHTEpHET W HIEKTPOHHYIO HH(POPMAIMOHHYIO
00pa3oBaTeNbHYIO Cpeay.

[Tomemenne U1 XpaHeHHst U PO u-
JAKTHYECKOTO OOCTY)KUBaHUS yu4eOHO-
ro 000pyJ0BaHUS

PacxomHble MaTepualibl Uil pEMOHTA U 00CITY>KUBAaHUS
TEeXHUKH. MecTa Ji1sl XpaHeHHsI 000pYAOBaHUS
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