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1. O01ue MOJI0KEeHUS

Hucunmmna «MatepuajoBeaeHue. TexHOJOrHss KOHCTPYKUHOHHBIX MaTePHAJIOB)
OTHOCHUTCS K JUCHMIIUHAM 0a30Bo# yacTu Osioka 1 yueOHOro 1iaHa, BXOJSIIEro B cOCTaB o0pa-
30BaTeNpHON TporpaMMmel Beicuiero oOpasoBanusi 20.03.01 — TexHocdepnas OezomacHOCTb
(mpoduns — MHkeHepHas 3aIuTa OKpYKarolei Cpeibl).

HopmatuBHO-MeTomnueckoi 6a30il 1 pa3paboTku pabodeit mporpaMMbl YIeOHOU Juc-
nuIuinHbl «MatepuanoBeneHue. TeXHOIOrUs KOHCTPYKIIMOHHBIX MaTepUaIoB) SIBISIFOTCS:

o @enepanbHblii 3akoH «O0 obOpazoBannu B Poccuiickoii denepanumy, yrBepKISHHBIH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Muno6puayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep)KIACHHH MOPSAIKA
OpraHM3alil U OCYLIECTBJICHUS O0pa3oBaTENbHOM AESITENbHOCTU MO 00pa30BaTEIbHBIM MPO-
rpaMmaM BBICIIETO 00pa3oBaHHUsl - MporpaMmaM OakajaBpuaTa, MpOrpaMMaM CICIUaUTeTa,
porpaMMaM MarucTparyphbl.

o ®enepasbHBIN TOCYIAPCTBEHHBIA 00Pa30BATEIbHBINA CTAHIAPT BHICIIETO 00pa30BaHUS
(®I'OC BO) no nanpasnenuto noarotroku 20.03.01 «TexnochepHas 6e3omacHOCTE» (YpOBEHb
OaxanaBpuarT), YTBEp)KIEHHBIM Nnpuka3oM MuHucrepcTtBa odpazoBanusi U Hayku PO Ne 246 or
21.03.2016;

e VYyeOHbIe M1aHBI 00pPa30BATENBHOM MPOTrPaMMBbl BBICIIIETO OOPa30BaHUs HANPABICHHUS
20.03.01 — Texnocdepnas 6e3onacHocTh (mpoduiib — MHxeHepHas 3amTa OKpyKaroliel cpe-
IIb1), TIOATOTOBKU OaKajaBpOB MO OYHOW M 3a049HOM (GopmaM oOyudeHHsI, 0J0OPEHHBII YUYEeHBIM
coetoM YIJITY (mporokon Ne6 ot 20.06.2019 r.) u yrBepxkaeHHbiii pexkropom YIJITY
(20.06.2019).

OO6yuenne no obpaszoBarenbHoi mporpamme 20.03.01 — Texnocdepnas 6e30MacHOCTD
(mpouis — MHxKeHepHas 3aiiuTa OKpYy>Karoiel Cpebl) OCYIIECTBIIETCS Ha PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB 00yUYeHHUsI N0 JUCHMIJINHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHHsI 00pa30BaTe/IbHON NPOrpaMMbl

[TnaaupyeMbIMU pe3yibTaTaMu OOYYCHHS 110 JUCIUTUINHE SBIISIOTCS 3HAHHS, YMCHUS,
BJIQ/ICHUS W/UITU OTIBIT ACSITEIbHOCTH, XapaKTePHU3YIOIIKe dTanbl/ypoBHU (POPMHUPOBAHUS KOMIIE-
TEHIIMA U 0OecTieunBaronue JOCTHKEHNE TIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHMS 00pa3oBaTesb-
HOW MPOTPaMMBI B IIETTOM.

Leab ocBOeHUS THMCHUIJIMHBI — (JOPMUPOBaHKE Y 00YYAIOIIErOCs MBIIIIEHHUS, He00X0-
JUMOTO JJISI PEIICHUST TPAKTUYECKUX 3a]1a4, CBSI3aHHBIX C YCTAHOBJICHHUEM B3aMMOCBSI3U MEXKITY
COCTaBOM, CTPOCHHMEM U CBOICTBaAMH MaTEpHAallOB, a TaK)Ke Pa3BUTHE MPEICTABICHUN O MPOU3-
BOJICTBE M PEMOHTE PA3JIUYHBIX BUIOB MPOMBIILIEHHOTO 000PYJOBaHUS U CIOCOOHOCTBIO CO-
BEPILIEHCTBOBATh KOHKPETHBIE TEXHOIOTUYECKUE TIPOIECCHI C TIOBBIIIIEHHEM Pab0TOCIIOCOOHOCTH
JeTaje W y3JI0B MAlllMH M pa3pabO0TKe TEXHUYECKUX CPEICTB B 00JACTH 0OECTICUCHUS] TEXHO-
cdepHoit 6€30MacCHOCTH.

3agaum JUCHMIIMHBI 32aKII0YAI0TCS B MPUOOPETEHHE CTYACHTAMH COBPEMEHHBIX 3HAHMIL:

— 0 CYITHOCTH SIBIICHHH, IPOUCXOSIINX B MaTepHaiaX Py BO3ICHCTBIH HA HHUX pa3-
JUYHBIX (PAKTOPOB B YCIOBHSIX MPOM3BOJCTBA U IKCILTyaTAIIHH;

— 0 Pa3NUYHBIX CIOCO0AaX YHMPOUYHEHHs] MaTepHAJIOB, OOECIIEYMBAIOIINX BHICOKYIO KOH-
CTPYKIIMOHHYIO IIPOYHOCTH JI€TalIeH;

— 00 OCHOBHBIX TPYIIIIaX MaT€pPHaJIOB, MX CBOMCTBAX, TEXHOJOTHIX YIPOYHEHHS W 00JIa-
CTSIX IPUMEHEHHUS C yIEeTOM COBPEMEHHBIX TEHACHIINH pa3BUTHs TEXHUKU U TEXHOJIOTHH B 001a-
CTH oOecrieueHus: TeXxHOCpepHOoi 0e30macHOCTH;

— 0 pa3IMuHBIX croco0ax M MeTojax 0O0pabOTKM MaTepHasioB JJIS MOJNYYCHHs AeTayeit
TpebyeMoil KOH(UTypaluy, KayecTBa MOBEPXHOCTH M HYXHBIX CBOMCTB,;



— O TIPUHIUIIAX BBIOOpA PA3TUYHBIX TEXHOJIOTHH 00pabOTKH METaUIOB U APYTHX KOH-
CTPYKIMUOHHBIX MaTCPUAJIOB.

IMpouecc u3yyeHus TUCHUILIMHBI HANpPaBJieH Ha GopMUpOBaHHe CJeayolIeii oome-
npogecCHOHAILHON KOMIIETEHIIHH:

OIIK-1 — criocoOHOCTh YYUTHIBATh COBPEMEHHBIC TECHICHIIMH Pa3BUTHS TEXHUKU U TEX-
HOJIOTUH B 00JacTu obecreueHus: TexHochepHol 0e30MacHOCTH, U3MEPHUTEIBLHOW U BBIYHCIIH-
TEJILHOW TEXHUKH, HH()OPMAIIMOHHBIX TEXHOJOTHI B CBOCH PO(PECCHOHATBHOM IS TEILHOCTH.

B pesynbrare u3ydeHus: AUCHUILTUHBI 00YYaIOIIHICs JOIKEH

3HATH:

— COCTaB, CTPYKTYpPY, CBOMCTBa U IPUMEHEHHE MAaTEPUAIIOB C YI€TOM COBPEMEHHBIX TCH-
JEHITUSIX Pa3BUTHUSI TEXHUKU M TEXHOJOTHH B 00macTu obecriedeHus TeXxHochepHol Oe30macHo-
CTH,

— CYIIIHOCTb, TEXHOJIOTHIO U OCOOCHHOCTH COBPEMEHHBIX METOJI0B 00pabOTKH KOHCTPYK-
IIUOHHBIX MAaTEPUAJIOB JUIsl U3TOTOBJICHUS JIETAJICH 3aJaHHOH (OPMBI U Ka4ecTBa,

yMeThb:

— 000CHOBaHHO BBIOMPATH PAllMOHAIBLHBIA MaTE€pHal 3ar0TOBKH, €r0 CIIOCO0 MOJTyUSHHSI
1 00pabOTKH, UCXO/S U3 3aJaHHBIX SKCILTyaTallMOHHBIX TPEOOBAaHUIA K JeTaNH;

— pa3pabaThIBaTh TEXHUYECKUE PEIICHUS 110 CHUKCHUIO aHTPOIIOTEHHOTO BO3ICHCTBHS
Ha OKPYKAIOIIYIO Cpey U obecredeHns: TeXHoC(hepHoi 0e30macHoCTH;

— OOBSCHATH MPUYUHBI OTKA30B JICTAJICH 1 HHCTPYMEHTOB B TMPOIIECCE IKCILTyaTaIUH;

BJIajIeTh HABBIKAMU:

— MPOBEJICHUSI KOHCTPYKTOPCKOTO U TEXHOJOTUYECKOTO aHAIM3a IKOOMO3aIMTHOTO 000-
PYZOBaHUsl OpPTaHU3alMH, C YYETOM PAIlMOHAILHOTO HCIOJIb30BAHUS MPUPOIHBIX PECYPCOB H
oOecrnieueHus TeXxHOC(hepHON OE30MaCHOCTH.

3. MecTo AUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jannast ydeOHasi TUCIIUIUIMHA OTHOCUTCS K 00s3aT€NbHBIM TUCIUILUIMHAM 0a30BO 4acTH
6sioka 1, uro o3HauvaeT popmMupoBaHue B Ipoliecce oOyueHus y 6akanmaBpa OCHOBHBIX OOIIIETIPO-
beccroHaNbHBIX 3HAHUHM U KOMIIETEHIIN B paMKaxX BBIOPAaHHOTO MPOQUIIS.

OcBoeHue JaHHOW AUCIUITIMHBI SBISETCS HEOOXOAUMON OCHOBOM ISl MMOCIETYIOIIEro U3y-
yenust qucruruind OITOIT u HanucaHus BBIMTYCKHOM KBaTH(PUKAITMOHHON paObOTHI.

Hepeqeﬁb 06ecneuu6ai0u;ux, conymcemeyruux u obecneuusaemvix ducuunﬂuH

O0ecnieynBaromne ConyTcTByIOLIHE O0ecrieynBaeMble
1. Mertposnorusi, cTaHAapTH3aus U cepTUPUKALUS
2. Hpoueccm " alIapaTbl XHMHUYECKON TEXHOJIOTHU
3amuTa BeITYCKHON KBAIN(UKAMOHHONW pabOTHI,
3. BKJIXOYasl IOATOTOBKY K IIPOLIEAYPE 3aLIUThI U
MPOLEAYPY 3alIATHI

VYKka3aHHBIE CBSI3U TUCLMIUIMHBI JAIOT 00y4aroIeMycs CUCTEMHOE MPEICTaBIEHUE O KOM-
IUIeKCe M3y4aeMbIX TUCHMIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uto obecneunBaeT TpeOyeMblii
TEOPETUYECKHI YpOBEHb U NMPAKTUYECKYIO HAIMPaBICHHOCTh B cUcTeMe OOydeHHus U Oyayuiein
JESATEIIbHOCTH BBIITYCKHHKA.



4. O0beM ITMCHUIIMHBI B 3a4eTHBIX eIUHULAX ¢ YKa3aHUEM KOJIU4YeCTBa aKaJeMHUYeCKHX
4aC0B, BbIJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4YarIIHuXCcs ¢ mpenojaBaresieM (10 BUIAM
Y4eOHBbIX 3aHSATHIT) 1 HA CAMOCTOATEIbHYI0 PadoTy 00y4aroImMXcst

OO0m1as TpyA0eMKOCTh TUCIUTLUIMHBI

Sy sl pae Bcero akageMuuecknx 4acoB
ouHas popma 3a04yHast popma

KonrakTHasi pa6oTa ¢ npenojaBaresiem: 50 12
nexkuuu (J1) 18 4
npaktuueckue 3auarus (113) - -
nabopartopubie padoTsl (JIP) 32 8
WHBIC BU/IbI KOHTAKTHOH paboThI - -
CaMocTosiTe1bHAsi paGoTa 00y4arOImMXCs: 58 96
M3Y4YEeHHE TEOPETHUECKOro Kypca 40 70
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 18 22
MOJITOTOBKA K MTPOMEKYTOYHOM aTTECTAIHH - 4
Buja npomexyTo4HOl aTTecTAlINU: 3auert 3auert
OO6m1ast Tpy10€MKOCTh 3/108

*KonTakTHas paboTa 00yUaIOIMXCS C TPENoIaBaTeNieM, B TOM YHCIIe ¢ TIPUMEHEHUEM JUCTaHIMOHHBIX
00pa30oBaTeIbHBIX TEXHOJIOTUH, BKIIOYACT 3aHATHUS JIGKLMOHHOTO THIIA, U (MJIM) 3aHATHUS CEMUHApPCKOTO
THTA, TA0OPATOPHBIE 3aHATHUS, W (W) TPYIIOBBIE KOHCYIBTAIUHN, U (FIM) WHANBUIYATHEHYIO paboTy
o0yyaroIerocs ¢ MmpernojjaBaTeieM, a TAKKe aTTeCTAIMOHHBIC HCIIBITAaHUS MPOMEKYTOUHOM aTTECTAIUH.
KonrtakTHast paboTa MOKET BKJIFOYATh MHBIE BUIbI YIEOHOH AESITENbHOCTH, IPEAyCMaTPUBAIOIINE TPYyII-
MOBYIO U MHAMBUAYaJIbHYIO paboTy o0ydaromuxcs ¢ npernogaBareiaeM. Jacsl KOHTAaKTHOM paboThl ompe-
nensitorest [lonmoxkennem 06 opraHu3aliy ¥ MPOBEACHUN KOHTAKTHOW pabOTHI TIPU peanu3aiuy o0pa3oBa-
TEJILHBIX MPOrpamMM BhIcIIero 00pa3oBaHMsI, YTBEpKIEeHHBIM YueHbM coBeToM YIJITY ot 25 despans
2020 rona.

5. ConeprxaHue TMCUMILIUHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jesiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKMX YaCOB

5.1. TpynoeMKoCcTh pa3aeioB TUCHUILIHHBI

o4Has ¢popma o0yueHust

Bcero
No HaumenoBanue pa3nena . CamocrosTenbHas
JI 113 JIP KOHTaKTHOM
/1 JIUCITUTUTAHBI pabora
paboTHI
1 | OcHOBBI CTpOCHHUS M CBOMCTBA
P 4 - 8 12 8
METaJIJIOB
2 | OCHOBBI TEpMHUYECKOI 00-
pabOTKHU U TIOBEPXHOCTHOTO - - 8 8 12
YIPOYHEHUS
3 | Koncer MOHHBIC METAJIBI 1
PYyKH 6 - 4 10 10
CILJIaBBI
4 | HemeTrauiMuecKue U KOMIIO-
3UIIMOHHBIC MaTEePHAIIBI 4 - - 4 10
5 | OCHOBBI TEXHOJIOTHH KOH-
4 - 12 16 18
CTPYKIITMOHHBIX MaTEPHAIOB
HToro no pasnenam: 18 - 32 50 58
IIpome:xxyTouHasi aTTecTanus - - - - -
Bcero 108




3ao04Hasi Gpopma 00y4eHust

Ne HanmenoBanue pasnmena IEETTD 1ROt CaMocTosTENbHAS
3 pasz JI 113 JIP TaKTHOMU
/i JIUCIUTUIAHBI pabota
paboTsI
1 | OcHOBBI CTPOEHHUS U CBOICTBA
p 1 - 1 2 14
METAJLIOB
2 | OcHOBBI TepMUYECKOH 00pa-
OOTKH M TIOBEPXHOCTHOTO 1 - 2 3 18
YIIPOYHCHUS
3 | Koucr HOHHBIE METAJUIBI U
PYKIL 15 | - 1 25 14
CILIABBI
4 | HemeTajuimueckue U KOMIIO3H-
0,5 - - 0,5 16
IIMOHHBIC MAaTEPUAIIBI
5 | OCHOBBI TEXHOJIOTUHU KOH- 4 4 30
CTPYKLIMOHHBIX MaTepHalIOB
HToro no pasenam: 4 - 8 12 92
IIpomexyTouHas aTTecTALMSA 4
Bcero 108

5.2. Conep:xkaHue 3aHATHIA JeKIIMOHHOTO THIIA

Pazoen 1. Ocnogvl cmpoenus u ceoicmea Memasnog

1.1. Cmpykmypa memannos

XapakTepHble MPU3HAKU arperaTHhIX COCTOSHUM BemecTBa. OCHOBHBIC THUIIBI KPUCTAILIU-
yeckux peuietok. Ilomumopdusm. Anmsorponus. Tekcrypa meramna. Knaccuduxanus merasn-
70B. JleheKThl CTpOeHUs! KpUCTAINYECKUX Tel. ToueuHble, TMHEHHbIE (JIUCIOKAI[MH) U TOBEPX-
HocTHBIE AedekTrl. [ImoTHOCTh nucnokanuii. BiusHue Temreparypsl Ha IUIOTHOCTH J1€(EKTOB.
BausiHus neekToB KpUCTAIIMYECKOH peIIeTKH Ha MPOYHOCTh MeTaioB. I'paduk 3aBUCUMOCTD
MPOYHOCTH OT TUIOTHOCTH JedexToB. Hakier, Bo3BpaT (OTABIX, MOJIUTOHU3AINSA) U PEKPUCTAII-
JU3alus.

1.2 I[Tnacmuueckas depopmayus u mexaHuyeckue ceoUCmMea Memaiios

CaolicTBa MeTa/UIOB ¢ MpuMepaMu. MexaHnueckue CBOMCTBa MetansioB. /luarpamma pactsi-
xeHust. OCHOBHBIE TTOKA3aTeNM MPOYHOCTH M TUIACTUYHOCTH, BBISIBISIEMBIE TIPH CTaTUYECKHUX HCIIBI-
TaHusX. TBepaocT. MeToapl U3MepeHHs TBEPJAOCTH U 00JacTH MX NpUMeHeHus. /luHamuueckue
UCITBITAHUS] METAUIOB M MICTIBITAHUS TTPU TIEPEMEHHBIX Harpy3kax. [ [puHIMITHaIbHBIE CXeMBL. Y Iap-
Has BSI3KOCTh, YCTAJIOCTb, MPEe/IeNl BHIHOCIUBOCTH.

1.3 Ilpoyecc kpucmaniuzayuu u ¢paszosvie npespaujenus 6 Cniasax

[Tponiecc kpucramnuzanmu. JenaputHas nuksauus. CruiaB. OCHOBHBIE THIIBI CIUIABOB.
Huarpamma coctosiHus. MeToauKka MOCTPOSHUS IUarpaMM COCTOSTHUSI Ha TpuMepe ciuiaBa Pb-
Sb. IIpaBuno orpe3koB. Jluksarusa. PazoBeie npeBpaiieHus: B cuctemax Sn-Zn, Cu-Ni, Cu-Ag.
CXxeMsl CTPYKTYP.

1.4 OcrosHble munsi ouazpamm cocmosHus

JlmarpaMMBbl COCTOSTHUS CIIIaBa, KOMITOHEHTHI KOTOPOTO B TBEPIOM COCTOSTHHUHM HEPACTBO-
pUMBI, 00pa3yIOT MEXaHWYECKHE CMECH CBOMX TNpakTHYecku 4yHucThiX 3epeH (Pb-Sb, Sn-Zn).
JlmarpamMmma COCTOSIHUSI CIUIaBa, KOMIIOHEHTBI KOTOPOTO HEOTPAHWYEHHO PACTBOPHUMBI JIPYT B
apyre (Cu-Ni). /lnarpaMMa cOCTOSIHUS CIUIaBa, KOMIIOHEHTBI KOTOPOro 00pa3yloT YCTOHYMBOE
xummuueckoe coenuHeHue (Mg-Ca). Jlmarpamma COCTOSHUSI CIUIAaBOB M3 JIByX KOMIIOHEHTOB
OTpaHMYECHO PaCTBOPUMBIX B TBepaoM coctosiHnu (Cu-Ag, Al-Cu).

1.5 Jluaepamma sncenezo yemenmum

Huarpamma Fe-FesC. Tsepasie daspr cucremsr Fe-FezC. ®a3oBble mpeBpaiieHus B
crutaBax Fe-FesC. [IpuHnunmanbHbie cXeMbl MUKPOCTPYKTYD JKEI€30YTIIEPOTUCTHIX CILIIABOB.
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Pazoen 2. Ocnoevl mepmuueckoi 00padomKku u NOBEPXHOCMHO20 YRPOYHEHUS

2.1. OcHosbl mepmuueckou 06pabomiu

Tepmuueckas o6padboTka. OcHoBHBIE TapameTpbl pexxuma TO. O6menpuHsIThIe 0003HaYE-
HUs Ha quarpamme cocrostHus. Craauu pacnaaa aycTeHurta. JluarpamMma TEpMOKHHETHYECKOIO
pacmajzia aycTeHHTa U MpeBpalleHnii aycrenura. [IpeBpaiiieHust aycTeHUTa Npu pa3iIudHbIX CKO-
poctsix oxnaxkaeHus. OcooeHHOCTH AU Py3rnoHHOT0, 6e3mub)Y3nOHHOTO0 U CMEIIaHHOTO TMpe-
BpallleHUsI ayCTEHUTA MPU Pa3INMUHBIX CKOPOCTIX oxJaxaeHus. CTpyKTypbl, 00pa3yroluecs npu
Pa3IMYHBIX CKOPOCTSIX OXJIaKICHUSI.

2.2 3akanka u omnyck cmanu

MapreHcuTHOE IpeBpalieHue. 3akainka. KpuTuueckas CKOpPOCTh 3aKallKM. 3akKaiuBae-
MocTb. [IpokanuBaemocts. Biusinue copepkanus yriepoja B CTaJIAX HA TBEPIOCTb MAPTEHCUTA.
3akanka u ee Buapl. OOpabOTKa X0JI0I0M, €€ Ha3HaYeHUE U 00JacTh MpuMeHeHus. OTIyCK, ero
BUbl. HazHaueHue kaxoro Bujia OTIIyCKa.

2.3 Xumuxo-mepmuueckas oopabomra. [losepxnocmuas 3axanixa

Xumuko-repmuueckas oopadorka cranu. [poueccsr XTO. @akropsl, Baustomue Ha Aupdy-
3UI0 MIPU XUMHUKO-TepMUUeckoi oopadotke. [lemenrtarusa cramu. Tepmudeckas 00paboTka 1eMEHTO-
BaHHBIX CTaJled. A30THPOBaHUE U HUTPOLIEMEHTalMs cTaiau. [loBepXxHOCTHAsI 3aKaJIka CTalu.

2.4 Omorcue u Hopmanuzayus cmanu

Omxur. Buasl omxura u ux Haznadenue. Hopmanuzanusi, ee nemnu.

Pazoen 3. Koncmpykuyuonnsie memanivl u cnjiagwl

3.1 Cmanu

Knaccudukanus yriepoaucTsix cTtaneil. MapkupoBKka KOHCTPYKIIMOHHBIX U MHCTPYMEH-
TaJbHBIX YIVIEPOJUCTBIX CTaJIel. YTJIEPOJUCTbIE CTAIW OOBIKHOBEHHOTO KayecTBa, YIJIEPOJU-
CThle KOHCTPYKLIMOHHBbIE KaueCTBEHHBIC CTalM, aBTOMAaTHBIE CTAIM — MAapKHPOBKAa U 0OJIACTH
IIpUMEHEHNs. BiusiHue yriaepoja Ha CTPYKTypy M CBOMCTBa CTaylel. JlermpoBaHue cranei, Biu-
sHue nerupyrommx 3memeHToB (Cr, Ni, Si, Mn, Co, Al V, W u T.1.) Ha cBoiicTBa ctaneil. Map-
KMpOBKa U KJlaccU(UKaLUs JETUPOBaHHbIX cTajeil. LlemMeHTyemble U yiydllaemble JerHpoBaH-
Hble cTainu. Koppo3HMOHHOCTONKHE JIerMpoBaHHbIE CTaidH. JIeTMpoBaHHbBIE CTadM C OCOOBIMU
cBoiicTBamu. [IpyXUHHBIE U MIAPUKONOJIIUITHUKOBBIE CTAIIH.

3.2 Yyeynsi

benble, orOeneHHbIe U cepble YYT'YHBI, X CTPYKTypa. MapKHUpoBKa cepbIX 4yryHoB. O0-
JaCTU PUMEHEHUS CEPBIX, BHICOKOPOYHBIX U KOBKHX UyT'YHOB.

3.3 Meow u cnnaswi Ha ee ochose

MapkupoBka ITUTEHHBIX U JedOpMUPYEMBIX JaTyHeH, oOnmacTu mpuMeHeHus. BrusHue
coJiep’KaHus IIMHKa Ha ()a30BbIil COCTaB U MEXaHWYECKUE CBOMCTBA JIaTyHeW. MapkupoBka Jiu-
TEHHBIX U 1e(hOPMUPYEMBIX OPOH3, 00IACTH TPUMEHEHHUSL.

3.4 Antomunuii u cniagvl Ha e2o0 OCHOBe

Huarpamma «Al-nerupytomumii snemMeHT». JledopmupyeMble allOMUHUEBBIE CILIaBbI, HE
yIpOUHsSEeMbIE TepMHUecKoi 00paboTkoii. JledhopMupyemble aqtOMUHUEBbIE CIUIABBI, YIPOUHsIe-
Mble TepMHUYECKOH 00paboTkoi. JluTeiiHble aqtOMHMHHEBBIE CIUIaBbl. MapKHpOBKH, 00JIACTH
PUMEHEHHS, TIPUMEPBHI.

Pa3zoen 4. Hememannuueckue u KOMRO3UYUOHHbIE MAMEPUATIbL

4.1 Cmpyxmypa u ceoticmea Mamepuaniog

Knaccudukanus HeMeTaJuIMueCKUX MaTepualoB IO MpoucxoxaeHuo. CTpykTypa, CBOM-
CTBa U KJIacCU(PUKAIMS TOJTUMEPOB

4.2 IInacmmaccol

[Tomyuenne miactmacc. Ilonmnmepusanus. IlonukonneHcanus Ha3sHaueHne M MexaHU3M
neiictBust 100aBoK. JIOCTOMHCTBA M HEJOCTATKH IUIACTMAacC. TepMOIUTacCTUUHbIE U TepMOpeaK-
TUBHbIE MacTMacchl. [ImacTmaccesl ¢ HanonHuTeNsIMU ['a30HaNOIHEHHBIE MJIAaCTMACChI

4.3 Pezunosvie mamepuanvl. Cmexio

[Tomydyenue pe3uH, X CTPYKTypa U CBOMCTBA. BBl KaydyKOB, MX CIIOCOOBI TTOJIYICHHS 1
oOnactu npuMeHeHus. J1o6aBku B pe3uHbl U UX (PyHKIMOHAIbHOE Ha3HaueHne. CTeKIo, ero
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CTpOEHHE, CBOMCTBA U CIIOCOOBI MOJTyueHus. Bupl cTexos u ux 00JacTu NpUMEHEHUS

4.4 KomnosuyuoHHuwvle Mmamepuaivl

Komno3unmonHnslil Mmarepuani u ero KomMmnoHeHTsl CriocoObl mosrydyeHus: Komno3uTtos. Kowm-
MO3UILIMOHHBIE MAaT€PUaJIbl C HYJIb-MEPHBIMUA HANIOJHUTEISIMU, C OJTHOMEPHBIMH HAIIOTHUTEIISIMU
U C JBYXMEpPHBIMH HamojgHUTelsMU. CredeHHbIH alfOMHUHHEBBIA Mopomok. KomMno3uinoHHsie
MaTepuayibl Ha HEMETaUIM4YeCKo 0CHOBE. CTEKIOBOJOKHUTHI. YTJIEBOJOKHUTHI. BOpoBOIOKHU-
Tbl. OpranoBoJIOKHUTHL. Kepamuueckre KOMIO3UIIMOHHbBIE MaTePHAIIBL.

Pa3zoen 5. Ocnoswvt mexnon02uu KOHCMPYKUUOHHBIX MAMEPUATIOB

5.1 OcHosvl tumetinoco npouzeoocmaea

TexHOJOTHs MOTYYEeHUsI OTJIMBKH B MECYaHO-TIIMHUCTON (popme (MThe B pa3oBbie (op-
MBI), CXeMa, OCHacTKa. @OPMOBOYHBIE U CTEPKHEBBIE CMeCH. TeXHOIOTHS MOJIy4YeHHUsI OTIUBOK B
0005104K0BBIX (popmax. TexXHOJIOTUsI MOTYYCHHS] OTIMBOM METOJOM JIUThS 1O BBIILIABISEMBIM
MojiessiM. TeXHOIOTus INTh KOKUIIb. MI3roToBIIEHNE OTIMBOK LIEHTPOOEKHBIM CIIOCOOOM.

5.2 Obpabomrxa memannos dasieHuem

[TmacTruuHOCTB. 3aKOH MOCTOSTHCTBA 00Bema. [1oHSITHS HakIen, BO3BpAT U PEKPUCTAIIIN3A-
nusi. XonoaHas u ropsiuas nedopmanuu. [Ipokatka u ee oOCHOBHBIE cIIOCOOBL. Bupl mpoduiibHO-
ro npokata. Buabsl kanmuOpoB. biromer u cisaobl. [IpeccoBanne. CymiHOCTh TIpoliecca M ero OTIH-
yuTenbHble 0coO0eHHOCTH. CXeMBbI MpsMOro M o0paTHOro mnpeccoBanud. [Ipoaykius mpeccoBa-
Hus. JlocTomHCcTBa M HexocTaTku MeTona. Bonouenue. CymHocTh, cxeMa, 0COOEHHOCTH U MPO-
nykius nporecca. Koka. CylmHOCTb Ipoliecca v ero oTiandue oT npeccoBanusi. Onepaiuu cBo-
601011 kKOBKH. [locTronHcTBa U HepocTaTKu. OOBEeMHas! IITAMIIOBKA M IITAMIIOBKA U3 JIUCTA.

5.3 Ocnosvl ceapounoco npouzeoocmea

Capka. MeTronbl CBapKu IJIaBICHUEM M JaBleHHEM. XUMH3M U MEXaHU3M IPOIIECCOB
cBapku. JlyroBas cBapka. [Ipumenenne. Koncrpykuus snexkrpona mist PJIC. Beibop anekrpona.
Tunsl cBapHBIX COeAMHEHUN. ['a30Bas cBapKa U pe3Ka MEeTaJUIOB. DJIEKTPOKOHTAKTHAs CBapka, ee
CYIIHOCTh U BUABL. Perymmpyromue mapamerpsl 3ToM cBapku. I'a3oBas cBapka. Mcnonb3yemslie
ra3pl U CBapoOuYHbIe MaTepuaibl, 000pyaoBaHUE. YCTPOMCTBO Ta30CBAPOYHON rpenku. TexHoo-
Ty MpoIecca ra30BoM pe3ku. Y CTPOMCTBO ra30BOro peszaka. IlomyaBromarnueckas U aBTOMAaTHu-
yeckas IyroBasi cBapka noj cioem uroca. J[yrosas cBapka B aTMoc(epe 3alIMTHBIX ra3ax.

5.4 OcHosbl 0bpabomku pezanuem

Pexxumbl pe3aHust ¥ MIepOXOBATOCTh MOBEPXHOCTH. BiusHUE peKUMOB pe3aHusl Ha MIEPO-
X0BaTOCTb. OCHOBHBIE ONEpallUd TOYEHHUS. THIBI TOKAPHBIX PE3LOB MO TEXHOJIOTUYECKOMY
Ha3HAYCHWIO M OINepaluyd HMMU BbINOJHseMble. CBepiieHHE, 3€HKEpPOBaHUE, pPa3BEpPThIBAHUE.
DOnemMeHThl peXuMOB pe3anus. [IporsruBanue. CxeMbl 00paOOTKH 3aroTOBOK Ha MPOTSHKHBIX
CTaHKaX C JJIEMEHTaMH PEeXUMOB pe3anus. dpezepoBanue. Cxembl 00paOOTKU 3arOoTOBOK Ha
(bpe3epHBbIX CTaHKaX C DJIIEMEHTaMH PEeKUMOB pe3aHus. Turbl ¢ppe3 U MOBEpXHOCTH UMH 00paba-
TeiBaemble. [llnndoBanre. OCHOBHBIE cXeMbl NITU(POBaHUS. DIEMEHThI PEXUMOB pe3aHMs IpU
nuidoBaHuu. XOHUHTOBaHUE: CXeMa, CYITHOCTh U HazHadeHue. CyneppuHHUIIMPOBaHUE: CXeMa,
CYLIHOCTh W Ha3zHaueHue. [lomupoBanue, abpa3uBHO-)KUIKOCTHAsI OTAENKA, IPUTHUPKA - CYIIHO-
CTH 3TUX 00paboTOK, MX Ha3Ha4YeHHe U paznuuue. CrocoObl Hape3aHus Pe3bObl



5.3. Tembl 1 (popMBbI 3aHATHIH CEMHUHAPCKOT0 THIIA

Y4eOHBIM IIIAHOM 10 IUCIHUILTMHE MPEyCMOTPEHBI Ja00paTOpHbIEC 3aHATHS.

Ne HaunmeHnoBaHue pazaena IUCIUIIMHEI (MOIYJIS), ®dopMa IpoBeACHUS Tpynoemkocts, yac
- TEMaA 3aHATUA 3aHATHUA OYHas 3a04YHada
1 Paznen 1 OCHOBBI CTPOCHUSA U CBOMCTBA METAJJIOB JlaGopaTopHas 4 05
(rema: 1.1. Mexanuueckue cBoicTBa. TBEpIOCTh) paborta '
Paznen 1 OcHOBBI CTpOEHUS U CBOMCTBA METAJJIOB
. JlaboparopHas
2 | (tema: 1.2. JluarpaMMbl COCTOSTHHS TBOMHBIX AGoTa 4 0,5
CILJIAaBOB) p
3 | Pazgen 2. OcHOBBI TepMHUYECKOH 00pabOTKH 1
JlaGopaTopHas
MMOBEPXHOCTHOTO ynpoyHeHus (Tema: 2.1. OCHOBBI aGoTa 4 1
TEPMUYECKON 00pabOTKH) p
4 | Paznen 2. OcHOBBI TEpPMHUUYECKOI 00pabOTKH U
MOBEPXHOCTHOTO yIpouHeHus (Tema: 2.2. OcHOB- JlaGoparopHas 4 1
HBIC BUbI TEPMUYCCKON 00paOOTKH M MOBEPX- pabora
HOCTHOTO YIIPOYHECHHSI)
5 | Pazgen 3. KOHCTpYKIIMOHHBIE METAJUIBI U CILJIABBI
o JlaboparopHas
(trema: 3.1. CTpyKTypa U CBOICTBA KeJIe30yTIIe- aGoTa 4 1
POAMCTBIX CILIABOB) p
6 | Pazgen 5. OCHOBBI TEXHOJIOTMH KOHCTPYKIIMOH-
JlaGopaTopHas
HBIX MaTepuanos (Tema: 5.1. Texnonorus nomny- AGoTa 4 1
YECHUS OTJIMBOK B ITECYAHO-TIUHUCTHIX Popmax) p
7 | Pazgen 5. OCHOBBI TEXHOJIOTMH KOHCTPYKIIMOH-
JlaboparopHas
HBIX MaTepuaioB (Tema: 5.2. BiusHue pexxuMoB paboTa 4 1
pEe3aHMs Ha IEPOXOBATOCTh IPH TOUECHHUH )
8 | Pazmen 5. OCHOBBI TEXHOJIOTHH KOHCT HOH-
a PyKH JlaboparopHas
HBIX MaTepuasoB (Tema: 5.3. OCHOBBI CBAPOUYHOTO aGoTa 4 2
IIPOU3BO/JICTBA) P
Hroro: 32 8
5.4. leTanu3anusi CAMOCTOAATEIbLHONH padoThI
HanmenoBanue pazaena JUCHUILITUHBI . TpynoemkocTs, Hac
Ne Lo A Bun camocTosiTenbHOM paOOTEI
(Momyst) OYHas 3a049Hast
1. | Pazgen 1. OcHOBBI CTpOCHUS H IToaroToBKA K TECTUPOBAHHUIO,
CBOMCTBa METAJJIOB MOJIFOTOBKA K J1a00paTopHOii pa- 8 14
0O0TE M 3alMTa OTYETHBIX MarTe-
puanoB
2. | Pazmen 2. OCHOBBI TEpMHUYECKOI IToaroToBKa K TECTUPOBAHHUIO,
00pabOTKH ¥ TOBEPXHOCTHOTO MOATOTOBKA K TAOOPaTOpHO# pa- 12 18
YIPOUYHEHUS 00Te 1 3aImuTa OTYCTHBIX MaTe-
puaioB
3. | Paznmen 3. KoHCTpYKIIMOHHBIE [ToaroroBka K TECTUPOBAHUIO,
METaJUThl U CIUTABBI MO/ArOTOBKA K JJAOOpaTOpHO# pa- 10 14
00Te ¥ 3aIKuTa OTYETHBIX MaTe-
puanoB
4. | Paznen 4. Hemeramnudeckue u
IloaroroBka K TECTUPOBAHUIO 10 16
KOMITO3UIIMOHHBIE MaTepUaIIbI
5. | Pasmen 5. OCHOBBI TEXHOIOTHH [ToaroToBka Kk TECTUPOBAHUIO, 18 30

KOHCTPYKLMOHHBIX MaT€pHaIOB

MOJITOTOBKA K J1a00paToOpHOi pa-
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HanmMenoBanue pasiena JUCIAILTAHBI

Bunx camocTosTenbHOM pabOThI

TpynoeMKocTs, yac

(Momyst) OYHas 3a04Hast
00Te 1 3aIuTa OTYETHBIX MaTe-
puaios
6. | [TonroToBka K MPOMEKYTOUHOM W3ydeHue NeKIIMOHHOTO MaTepu-
aTTecTaluu (3a4er) aJia, JINTePATyPHBIX HCTOYHUKOB B - 4
COOTBETCTBUH C TEMaTHKOM
Hroro: 58 96
6. IlepeueHb yueOHO-MeTOANYECKOT0 O0ecreYeH sl Mo AUCHUILINHE
OcHOBHas U TONOJIHUTEIbHAS JTUTEPATypa
Ne ABTOp, HanMMCHOBAHUEC 1;[(25_13;- HpHMeanMe
OcHnoenasa numepamypa
1 | I'anumos, D.P. CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTe-
pHaisl Ui MallMHOCTPOEHUS: yuyebHoe mocodue / O.P.
INanumos, AJL. A6aymnuH. — 2-e u3f., crep. — CaHKT- ITonHOTEKCTOBBIM
[TerepOypr: Jlans, 2019. — 268 c. — ISBN 978-5-8114- 2019 JOCTYII NP BXOJE
4578-3. — Tekct: 3MEeKTPOHHBIA // DAEKTPOHHO- OHO- IO JIOTUHY U Tapo-
nuoteuHass cucrema «Jlamp»: [caiit]. — URL: mo*
https://e.lanbook.com/book/122184 — Pexum nocryma:
JUIsl aBTOPHU3. MOJIb30BATEIEH.
2 | Connues, IO.II. Marepuanosengenue: y4yeOHUK  /
FO.I1. Conuues, E.W. Ipsxun; nox pen. FO.IT. Connie- ToNHOTEKCTOBLL
Ba. — 7-e m3a. — CankTt-IlerepOypr: Xumuznat, 2020. —
784 c.. un. — Pexumm pocryma: mo mommucke. — | 2020 ggi?;gpzfaoie_
URL: https://biblioclub.ru/index.php?page=book&id=59 m(})’* P
9263 — ISBN 978-5-93808-345-6. — TekcT: 31eKTpoOH-
HBIU.
3 | Comnnes, O.I1. MarepuanoBeneHue: MpPUMEHEHUE H
BbIOOp MatepuanoB / HO.II. Connues, E.W. bopsenko, NPT T——
C.A. Bonorxanuna. — Cankrt-IlerepOypr: Xumwuszar,
2020. — 200 c. : nn. — Pexxum moctyna: mo moamucke. — | 2020 gg?g;gpp;?aoie_
URL: https://biblioclub.ru/index.php?page=book&id=10 L
2722 — ISBN 978-5-9388-361-5. — Tekcrt: a5eKTpoH-
HBIU.
4 | 3emckos, I0.I1. MarepuanoBenenue: yaeoHoe mocodue /
FO.I1. 3emckoB. — Canxrt-IlerepOypr: Jlans, 2019. — 188 ITosTHOTEKCTOBBIN
c. — ISBN 978-5-8114-3392-6. — Tekct: 31eKTPOHHBIH // 2019 JOCTYTI TIPH BXOJIE
DneKTpoHHO-0ubnMoTeuHas cuctema «Jlanp»: [caiiT]. — 0 JIOTUHY U TIapo-
URL: https://e.lanbook.com/book/113910 — Pexum 1o- 0¥
CTyna: Uil aBTOPH3. MTOJIb30BATEIICH.
Jlonoanumensnan numepamyp
5 | dpu, M.E. TexHOMOTHS KOHCTPYKIIMOHHBIX MaTepHa-
JI0B U MarepuanoBeaenue [Tekct]: yueOHuK a1 By30B / 1990 177

M.E. dpuu, M.A. Mockanes. - Mocksa: Beiciiast mko-

ma, 1990. - 447 c.
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https://e.lanbook.com/book/122184
https://biblioclub.ru/index.php?page=book&amp;id=599263
https://biblioclub.ru/index.php?page=book&amp;id=599263
https://biblioclub.ru/index.php?page=book&amp;id=102722
https://biblioclub.ru/index.php?page=book&amp;id=102722
https://e.lanbook.com/book/113910
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG&amp;Z21ID&amp;I21DBN=CATL&amp;P21DBN=CATL&amp;S21STN=1&amp;S21REF=3&amp;S21FMT=fullwebr&amp;C21COM=S&amp;S21CNR=10&amp;S21P01=0&amp;S21P02=1&amp;S21P03=A%3D&amp;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

T'ox u3-

Ne ABTOp, HAUMEHOBAHHE aHus IIpumeuanue

6 | MBanoB, H.b. OCHOBBI TEXHOJIOTMH HOBBIX MaTEPHAJIOB /
H.b. MBanoB; MuHuctepcTBo 00pa3oBaHHs U HayKd
Poccun, @enepasibHoe rocyaapCTBEHHOE OIOKETHOE
o0pa3oBaTenbHOE YUPEXKIECHUE BBICIIET0 Mpodeccro- To/HOTEKCTOBLI
HabHOro 0Opa3zoBanus «KazaHckuil HaIlMOHATBHBIN HC-
CJIEZI0BATEILCKUI TEXHONOrMYecKuil yHuBepcuter». — | 2014 jg(fgglgpi?aofi
Kazanp: U3nareascteo KHUTY, 2014. — 155 c.: Tadm., HK};* p
rpad., wi., cxembl — PexuM AocTyna: mo moJmucKe. —
URL: http://biblioclub.ru/index.php?page=book&id=428
026 — bubnwmorp. B k. — ISBN 978-5-7882-1682-9. —
TeKCT: AIeKTPOHHBIN.

7 | Mowucees, O.H. [Ipaktukym o aucuuiuinie «Marepua-
noBezieHue. TexHomorus KOHCTPYKIIMOHHBIX MaTepua-
noB»: B2 4. : [16+] / O.H. Moucees, JL.IO. llleBsipes,
ILLA. UBanoB; mox o6bwm. pen. O.H. MouceeBa. — [TonHOTEKCTOBBIN
Mocksa; bepnun: Jupekr-Menua, 2019. — Y. 1. Mare- 2019 JNOCTYI IIPU BXOZE
puanoseacunue. — 150 c.: ui., cxem., Tadi. — Pexum no- 10 JIOTHUHY U T1apo-
cTyma: 1o MIOJINUCKE. — mo*
URL: http://biblioclub.ru/index.php?page=book&id=
566845 — ISBN  978-5-4499-0366-2. — DOI
10.23681/566845. — TeKCT: JIEKTPOHHBI.

8 | Tapacos, B.JI. MatepuanoBeieHUE U TEXHOJIOTHS KOH-
CTPYKIIMOHHBIX MaTepHuayios: yueOHnuk / B.JI. Tapacos. — N
2-ey1/13;[. — MockBa: MI'TY I/Iqu H.D. Baymana, 2005. — Houmotexcrosbiit
272 ¢. — ISBN 5-8135-0132-0. — Texcr: snexrpommsiii // | 2005 | 79°1V7 "D BROME
DnekTpoHHO-OubInoTeuHas cucrema «Jlanb»: [calt]. — JHZ* p
URL: https://e.lanbook.com/book/104774 — Pexxum no-
CTyNa: JJisl aBTOPU3. MOJIb30BATENEH.

9 | IlepeseptoB, B.I1. TexHOMOrHMH KOHCTPYKIIMOHHBIX Ma-
tepuanoB yueOnoe nocobue / B.IL. IlepeBepToB. — Ca- I .
mapa: CamI'YIIC, [6. r.]. — YacTs 1: CBapouHbIe TEXHO- OIHOTERETOBbIH
sorun — 2013. — 120 ¢. — Teker: snexrponnsii // Jlans: | 2013 AOCTYTI TIPH BXOA®

: IO JIOTUHY U Mapo-

ANEKTPOHHO-OMOIMOTEeUHAS cucTema. — URL: o™
https://e.lanbook.com/book/130343 — Pexwum gocTyma:
JUIsL aBTOPHU3. NTOJIB30BATENEH.

10 | ITepeBeproB, B.I1. TexHOMOrHM KOHCTPYKIIMOHHBIX Ma-
TepuanoB: yuebHoe nocodue / B.II. IlepeBeproB. — 2-¢
W31I., nepepa6.vn non. — Camapa: CamI'YIIC, [06. r.]. — TOAHOTEKCTORBI
UYacts 2: JIuteitHas v nmopoikoBasi TexHosuoruu. Jlazep-
HBIC TEXHOJOTHH 00paboTKM MaTtepuanoB pesanuem — | 2018 ﬁgfg;gpifaoii
2018. — 192 c. — Texkcrt: snexTpoHHbIN // JlaHb: 3mek- mg* P
TPOHHO-OMOMHOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/130452 — Pexxum nocryma:
JUIs1 aBTOPHU3. TOJIb30BATEIEH.

11 | MeramnoBenenne [Tekcr]: yueOHOe  mocoOue  /
b.A. IlorexuH; YpalbCKuil roCyJapCTBEHHBIN JECOTEX- 6 SK3EMILIIPOB B
HU4eckuil yauBepcuter. — ExatepunOypr: YIJITY, 2019

2019. — 99 c.: un., uB. wi. — bubmuorp.: c. 87. —
ISBN 978-5-94984-707-7

ouomunoreke YIJITY
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https://e.lanbook.com/book/130343
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T'ox u3-

Ne ABTOp, HAUMEHOBaHUE aHus ITpumeuanue

12 | MarepuanoBenenue [Tekct]: MeTon. yka3aHUs K BBI-
MOJTHEHHIO J1a0. paboT 1o yueOHoM nucuuruinHe «Mate-
pHAIOBECHUE U TEXHOJIOTHUS KOHCTPYKIL. MaTepuanosy» 2010 100 3x3eMIIsIpOB B
/ B.A.Tlotexun [u np.]; Ypal roc. J€COTeXH. YH-T, oubmuoreke YI'JITY
Kad. rexnomnorun meramios. — ExkarepunOypr: YIJITY,
2010.-40c.

13 | TexHOMOTHSI KOHCTPYKIIMOHHBIX MaTEpHAIIOB U MaTepH-
AJIOBEZICHHE: METOJl. YKa3aHus K yiab. paboram mo pas-
nenmy  «OOpaboTka  METaUIOB  pE3aHHeM» /| 2007
b.A. llotexun [u ap.]; Ypaiu. roc. 1€COT€XH. yH-T. —
ExarepunOypr: [VI'JITY], 2007. — 28 c.

14 | PazpaboTka TEXHOJOTUH TOJTYYEHHUS OTIMBOK B IT€CYa-
HO-TIMHUCTHIX (popmax [Tekct]: meron. ykas. sl BbI-
TTOJTHEHHS TIPAKT. paOOTHI 10 Y4COHOU JUCIUTIIINHE
«TexHOonorusi KOHCTPYKIIMOHHBIX MaTEPUAIOBY IS 2012 65 3K3eMILISIPOB B
CTY/IGHTOB OYHOU U 32049HOH Gopm oOyuenus. / H.K. oubmorexe YIJITY
Jxemuiies, B.B. Mntomms; Ypai. roc. JIeCOTEXH. yH-T,
Kad. rexnonoruu meramios. — Exatepunoypr: YIJITY,
2012. - 24 c.

15 | TexHOJIOTHSI KOHCTPYKIIMOHHBIX MAaTEPHAIOB: METO/I.
YKa3aHHUS 110 BBITOJIHCHUIO J1a0. ¥ MpakT. padoT 1Mo JTuc-
nurnHe «Marepuanoenenue u TKM»y / H.C. Uepewm- 2007
ubix, B.B. Mmommn, B.A. Tlotexun; Ypain. roc. neco-
TexH. yH-T. — ExarepunOypr: YI'JITY, 2007. — 41 c.
*- IpekIe YeM MPONTH MO CChUIKE, HEOOXOIUMO BOUTH B CUCTEMY

29 3K3eMILISPOB B
ouobmunoreke YI'JITY

90 >K3eMILISIPOB B
oubimoreke YIJITY

CDYHKI_[I/IOHI/IpOBaHI/Ie SHCKTpOHHOﬁ HH(bOpMaHHOHHO'O6pa30BaTeHLHOﬁ Cpeabl obOecrnieun- Ba-
€TCA COOTBETCTBYIOIIMMH CPEACTBAMU I/IH(i)OpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TEXHOJIOTHiA.

DJIEKTPOHHbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxnplii oOygaromuiicst obecriedeH T0CTYIOM K 3JIEKTPOHHON OMONIMOTEYHON cucteMme
YIJTY (http://lib.usfeu.ru/), 36C UsnarenscrBa Jlans http://e.lanbook.com/, DBC VYuuBepcu-
TeTckas Oubnuoreka ommaiiH http://biblioclub.ru/, comnepxammx u3ganus MO OCHOBHBIM H3ydYae-
MBIM JIUCIUTUTMHAM W C(HOPMHPOBAHHBIX TIO COTJIACOBAHHMIO C TPABOOOIANATEISIMU yIeOHOH U
y4eOHO-METOTUYECKOM JTUTEPATYPHI.

CnpaBounblie  HHGOPMAINOHHBIE CHCTEMBI
1. CrpaBouno-nipaBoBast cucteMa «KoncynpranT [1nrocy.
2. npopmanmonHo-npaBoBo# nmopran ["apant. Pexxum nocryna: http://www.garant.ru/
3. baza nannbix Scopus komnanuu ElsevierB.V.https://www.scopus.com/
4. TOCT Dxkcnepr. Enunas 6a3za TOCTos P® (http://gostexpert.ru/).

IIpodeccuonanbHbie 0a3bl JTaAHHBIX
1. adopmarmoHHble cUCTEMBbI, 0aHKHU JIaHHBIX B 00JIaCTH OXpaHbl OKPYXKAOILEeH cpeibl
U TIPUPOJOTOIb30BaHus — Pexum nocryna: http://MuHnpupoasipo.pd
2. Nndopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  jgoctyna:
https://www.technormativ.ru/;
3. Hayunas snexrponHnas 6ubimoreka elibrary. — Pexxum nocryna: http://elibrary.ru/ .
4. Tporpammel qis skooroB EcoReport. — Peskum moctyma: http://ecoreport.ru/;
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5. Uadopmanmonnsie cucteMbl «buopaznoobpasue Poccum». — Pexxum moctyma:_
http://www.zin.ru/BioDiv/

HopmaTuBHO-ipaBOBbIE AKTHI

1. I'paxxnanckuii kogekc Poccuiickoit denepanun ot 30 HOs10ps 1994 roga N 51-D3. —
Pexxum nmoctyna: https://base.garant.ru/10164072/

2. ®enepanbhblii 3aK0H «O 3amuTe paB notpeduteneii» ot 07.02.1992 N 2300-1 (pen.
ot 08.12.2020). — Pexxum nocryna:_
https://normativ.kontur.ru/document?moduleld=1&documentld=387321

3. ®enepanbhblii 3ak0H «O06 obecnieyeHNH eAMHCTBA U3MepeHuin» ot 26.06.2008 N 102-
@®3. — Pesxum pocryma: https://normativ.kontur.ru/document?moduleld=1&documentld=352369

4. ®epnepanbHblil 3aK0H «O TEXHUYECKOM peryaupoBanumn» ot 27.12.2002 N 184-03. —
Pexxum moctyma: https://normativ.kontur.ru/document?moduleld=1&documentld=383886

5. ®enepanbhblii 3akoH «O0 nHGOpManKH, HHOOPMAITMOHHBIX TEXHOJOTHIX U O 3aIUTe
uHpopmarum» ot 27.07.2006 N 149-D3. — Pexxum nocryma:_
https://normativ.kontur.ru/document?moduleld=1&documentld=383887

7. MOHJ OLIEHOYHBIX CPEACTB /sl POBeIeHNs MPOMEKYTOUYHOIM aTTecTAlMN 00y4aI0IIUX-
¢Sl 10 JMCHUILIHHE
7.1. Ilepeyenb KOMIETEHU NI ¢ YKa3aHUEM ITANoOB UX (opMHpOBaHMs B Npolecce 0CBOe-
HHs1 00pa30BaTeJbHOM MPOrPaAMMBbI

dopmupyembie KOMIETSHIINH Bun u popma koHTpoOIs

OIIK-1 — cnocoO6HOCTh yuuThIBaTh coBpeMeHHbIe | [IpoMe:kyTOUHbIi KOHTPOJIb: BOIPOCH
TCHACHIMUN pPa3BUTUA TCXHUKHU U TEXHOJIOTHH B | B 3aaHus K 3a4CTy

obnactu obecrieyeHus: TexHocepHoil Oe3zomac- | Tekymuii KOHTPOJIb: TECTHPOBAHUE,
HOCTH, U3MEPHUTEIILHON M BBIYHCIUTEIIBHON TeX- | 3ammTa Ja00paTopHbIX padoT.

HUKH, THHOPMAITMOHHBIX TEXHOJIOTHI B CBOEH
npodeccnoHaNbHOM eATENbHOCTH

7.2. Onucanue noxkasarejeu u KPUTEPHUEB OLICHUBAHUSA KOMIIeTEHIIMH Ha PA3IHYHBIX
dTanax ux (l)OpMPlpOBaHI/Iﬂ, OIMUCaHME IIKAJ OUCHUBAHUA

Kpurepun oneHnBaHHsI YCTHOTO OTBETA Ha BONPOCHI M 3aJaHUs 3a4eTa (MPOMEKY-
TOYHBII KOHTPOJIb (hopmupoBanne komnerenuun [K-5)

3aumeno — naH NOJNHBIN, pa3BEPHYTHII OTBET Ha MOCTABJICHHBINA BONPOC, TOKAa3aHa COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 00BEKTE, JOKA3aTENbHO PACKPHITHl OCHOBHBIE MTOJIOKEHUS Te-
MBI; B OTBETE MPOCIECKUBAETCSA YETKasA CTPYKTYpa, JOTUYECKas MOCIEI0BATEIbHOCTD, OTPAKAI0-
1asi CyIIHOCTh PacKphIBa€MbIX MOHSATUH, TEOpUH, siBJIeHUH. 3HaHHEe 00 00BEKTE JEeMOHCTPUPY-
eTcs Ha (poHe MOHUMAHHUS €r0 B CUCTEME JIaHHOW HAayKU M MEXAUCHUIUIMHAPHBIX cBsized. OTBeT
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HAyKH, [TOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaThb HAa YTOYHSIOIIKE BOIIPOCHI;

3aumeno — NaH NONHBIN, pa3BEPHYTHIN OTBET Ha MOCTABICHHBIN BOIPOC, IOKA3aHO YMEHHUE
BBIIETIUTH CYLIECTBEHHbIE U HECYLIECTBEHHBIE NIPU3HAKU, IPUUMHHO-CIEACTBEHHbIE CBA3H. OT-
BET YETKO CTPYKTYPUPOBAH, JJOTHUYEH, U3JI0KEH B TEPMHUHAX Hayku. OQHAKO JOIYIIEHbI HE3HA-
YUTEJIbHbIE OIIMOKM WM HEJOYEThbl, HCIPABICHHbIE 00YUYaAIOIIMMCS C TIOMOIIBIO «HABOJISIIMX
BOIIPOCOB;

3aumeno — naH HENOJIHBINA OTBET, JOTMKA U MOCIEA0BAaTENbHOCTh U3JI0KEHUS UMEIOT CY-
IIeCTBEHHbIE HapylleHus. [lomymieHsl rpyOble OlMOKY P ONpeAeeHUH CYITHOCTH pacKpbIBa-
€MBIX TIOHATHH, TEOpHil, SIBICHUH, BCIEICTBUE HEMOHMMAHUS 00YyUYaIOIIMMCS UX CYIIECTBEHHBIX
1 HECYIIECTBEHHBIX IIPU3HAKOB U CBs3ed. B OTBETE OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPBITH
KOHKPETHBIE TPOSIBICHUS 00OOIIEHHBIX 3HAHWN He MokazaHo. PeueBoe odopmieHue Tpedyer
MONPABOK, KOPPEKLUHY;
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He 3aumeno — o0y4aromuiics AeMOHCTPUPYET HE3HAHUE TEOPETUUYECKHX OCHOB IIPEIMETA,
HE yMEeT JieNaTh apryMEHTHPOBAHHBIC BBIBOJBI U NMPHUBOAMUTH MPUMEPHI, IMOKa3bIBaeT ciaboe
BJIaJICHAE MOHOJIOTHYECKOM PEUbIO, HE BJIaleeT TEPMUHOJIOTUEHN, IPOSABISAET OTCYTCTBUE JIOTUY-
HOCTH U IIOCJIE0BATENbHOCTH U3JI0KEHUS, JIENaeT OIIMOKH, KOTOPbIE HE MOXET UCIPABUTD, J1a-
K€ IPU KOPPEKLINHU IIPENIOIaBaTEIeM, OTKA3bIBAETCSl OTBEYATh HA 3aHATHH.

Kpurepun oueHuBaHusi BbINOJHEHUS 32IaHUI B TecTOBOM (hopme (TeKYyIIUil KOH-
Tpoab popmupoBanue komnerenuuu IK-5)

3aumeno — KONWYECTBO MPABUIBHBIX OTBETOB 51% u Goee;

He 3aumeno — xon4ecTBO NIPaBUIbHBIX OTBETOB MeHee 51%

Kpurepun oueHuBaHusl 321U THI JIA0OPATOPHBIX PAdOT (TEKYLIMH KOHTPOJIbL GopMH-
poBanue kommnereniuu IK-5):

3aumerno — BBITIOJIHEHBI BCE 3aJ]aHUs, 00YJaIOUIUNCS YETKO U 0€3 OIMOOK OTBETHII Ha BCE
KOHTPOJIbHBIE BOTIPOCHI.

3aumeno — BBHIOTHEHBI BCE 3a/IaHUs, 00ydaromuiics 06e3 ¢ HeOOIbIIMMHU OIMOKaMHU OTBE-
TUJI Ha BCE€ KOHTPOJIbHBIE BOMIPOCHI.

3aumeno — BBITIOTHEHBI BCE 3aJJaHUS C 3aMEYaHHUSIMU, 00YJaOIINICS OTBETHII HA BCE KOH-
TPOJIbHBIE BOMPOCHI C 3aMEYAHUSMHU.

He 3aumeno — 00y4aromuiicsi He BBIIOJIHUII HJTU BBITIOIHIIT HEMPABUIBHO 33/IaHHSI, OTBETHII
Ha KOHTPOJIbHBIE BOTIPOCHI C OMMOKAMH MJIM HE OTBETHJI HA KOHKPETHBIE BOMPOCHI.

7.3. TunoBble KOHTPOJIbHBIE 32 IaHUS WM HHbIe MATEPHAJIbI, HE00X0AUMbIE /Il OLleHKH
3HAHMA, YMEHHUIi, HABHIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTEePU3YIOIIHUX 3TANbI
¢GopMupoBaHusi KOMIIeTeHIMI B Mpolecce 0CBOCHUN 00pa30BaTeIbLHOI NMPOrpaMMbl

KoHTpoJsbHBIE BONPOCHI M 321241 K 3a4eTy (IPOMeKYyTOUYHbII KOHTPOJIb)

[IpoMexxyTouHast aTTecTalys M0 AMCHHUILIMHE COTJIACHO y4eOHOMY IUTaHy MPOBOJIUTCS B
dopme 3avera. buier BKito4aeT B ce0st OJJMH BOIIPOC M3 TEOPETHYECKON YacTH Kypca U 3aJaHue.
[lepeueHb KOHTPOJILHBIX BOIIPOCOB M IPUMEPHBIE 3aaHUS TPUBEACHBI HIKE.

KonTposabHbIe BONPOCHI
1. OcHosbl cmpoenus u c60UCmea Memanios

1. XapaxTepHble IpU3HAKY arperaTHbIX COCTOAHUI BeliecTBa. OCHOBHBIE THITbI KPUCTAJLIN-
yeckux pertetok. [Tomimoppusm. Aunzorponus. Tekctypa Meraiia. Knaccudukarys Metamios.

2. JleeKThl CTpOeHUsI KPUCTAIUTNIECKHX Tell. ToueuHble, TMHEHHbIE (IUCTIOKAIK) U TIOBEPX-
HOCTHBIE JieheKThI. [IMoTHOCTh Auciokaiuid. BiausHue TemrepaTypsl HAINIOTHOCTD J€(hEKTOB.

3. Biustaus neekToB KpUCTAIUTMYECKON PEIIeTKH Ha MMPOYHOCTh MeTaluIoB. [ paduk 3aBu-
CHUMOCTb ITPOYHOCTH OT IUIOTHOCTHU Ae(hEeKTOB

4. Haknen, Bo3Bpar (OTABIX, MOJIUTOHU3AIMS) U PEKPUCTAITU3ALINS.

5. Onucathb nporece Kpuctaumzauuu. JleHapuTHast TUKBAIHSL.

6. CBoiicTBa METAIIIOB ¢ MpuMepamMu. MexaHndeckue cBoiicTBa MeTayuioB. OCHOBHEIE T10-
Ka3aTey IPOYHOCTH U IUIACTUYHOCTH, BBISBIIIEMBIE ITPH CTaTUYECKUX UCIBITaHUAX. [narpamma
pacTsKEHUS.

7. TBepmocTb. MeTo bl U3MEPEHNUs TBEPAOCTH U 00JIACTH UX NpuMeHeHus. [IpuBectu
MPUHILIMITAATIbHBIE CXEMbI U3MEPEHUS TBEPAOCTH.

8. JluHamMHuyecKkre NCIBITAaHUS METAJUIOB U UCTIBITAHUS IIPU IEPEMEHHBIX Harpy3Kax.
[TpuHIMNIUaTbHBIE CXEMBI. Y JapHas BA3KOCTb, YCTAIOCTb, IPEIed BHIHOCIUBOCTH.

9. CrunaB. OxapakTepu30BaTh OCHOBHBIE THIIHI CIIJIABOB

10. lnarpamma cocTostHUsA. MeToIMKa OCTPOEHUS AUarpaMM COCTOSIHUS Ha IpUMepe
cruaBa Pb-Sb. IlpaBuiio oTpeskos.
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11. JIlnarpamMmbl COCTOSIHUS CILIaBa, KOMIIOHEHTBI KOTOPOT'O B TBEPJIOM COCTOSIHUM Hepac-
TBOPUMBI, 00pa3yI0T MEXaHUYECKHE CMECH CBOUX MPAKTHYECKH YUCTHIX 3epeH (Harmpumep, Pb-
Sb, Sn-Zn). JIukBauus. Cxembl cTpykTyp. Pa30Bbie MpeBpalleHus B cucteme Sn-Zn.

12. Jlnarpamma cOCTOSIHUS CIJIaBa, KOMIIOHEHTBI KOTOPOT0 HEOIPAaHUUYEHHO PACTBOPHMBI
npyr B Apyre (Hanmpumep, Cu-Ni). da3ossie npeBpaiieHus B cucreMe Cu-Ni. JIukBaius B cu-
creme Cu-Ni

13. Jlnarpamma cocTOSIHUSA CIUIaBa, KOMIOHEHTB KOTOPOro 00pa3yroT yCTOWYMBOE XUMU-
yeckoe coenruenue (Harnpumep, Mg-Ca).

14. lnarpamma cOCTOSIHUS CIUIABOB U3 IByX KOMIIOHEHTOB OTPaHUYEHO PACTBOPUMBIX B
TBepoM coctosiuuu (Hanpumep, Cu-Ag, Al-Cu). ®a3obie npeBpartienus B cucreme Cu-Ag.
CXeMbI CTPYKTYP.

15. dunarpamma Fe-FesC. Trepabie dasnr cuctemsl Fe-FezC. da3oBbie peBpanicHus B
crutaBax Fe-FesC. IlpuHnunuaibHble cXeMbl MUKPOCTPYKTYP JKEJ1€30YIIIEPOUCTBIX CIIJIaBOB.

2. OcHogbl mepmuyeckoti 00pabomku u NOBEPXHOCMHO20 YNPOUHEHUS

1. Tepmuueckast 06padotka. OcHoBHBIE TapaMeTpbl pexkuma TO. Ob1enpuHsITHIE 0003HA-
YeHus Ha Juarpamme coctosiHus. [lepeunciants u 1aTh onpeaeaeHns OCHOBHBIM BUJIaM T€PMU-
4ecKoi 00paboTKH

2. Cranuu pacnaja aycreHuTa. JlnarpaMmma TepMOKMHETHYECKOTO paciajia ayCTeHUTa U
npeBpalieHnil aycrenuTa. [IpeBpailieHns aycTeHuTa Npy pa3InyHbIX CKOPOCTAX OXJIAXACHHUS.

3. Ocobennoctu quddy3noHHoro, 6e3audPy3noHHOTrO U CMEIIAHHOTO MPEBPAIICHUS
ayCTEHUTA MPU PA3IUYHBIX CKOPOCTAX OxJyIaxaeHUus. CTpYKTypbl, 00pa3yroluecs Ipy pa3iny-
HBIX CKOPOCTSIX OXJIQXKJICHHS.

4. MapteHcuTHOe npeBpaiieHue. 3akanka. Kpurnueckas ckopocTh 3aKanku. 3aKaiuBae-
MocTh. [IpokanuBaemMocTs. BiusHue copepikanus yriepoja B CTaJIAX Ha TBEPJAOCTh MapTEHCUTA.

5. IlepeunciuTh OCHOBHBIE BUABI TEPMHUYECKON 00paOOTKHU CTajel. 3aKkaiKka U €€ BHIBI.
O06paboTka X0J0/10M, €€ Ha3HAUYE€HUE U 00JIaCTh MPUMEHEHHS.

6. OcHOBHBIE BHIBI TEPMUUECKOI 00paboTku. OTHycK, ero Buasl. HazHaueHne kaxmoro
BUJA OTITyCKA.

7. OcHOBHBIE BHJIbI TEPMUUECKOM 00padoTku. OTKUT. Buabl oTKKra u MX Ha3HAYCHHE.
Hopmanuszanus, ee nenmu.

8. Xumuko-repmuueckas oopadotka cranu. [Ipoueccst XTO. dakTopsl, BIUSIONNE HA
TG dy3uro Mpu XUMUKO-TEPMUUECKON 00paboTKe

9. llemenTanuus cranu. Tepmudeckas 00pabOTKa [IEMEHTOBAHHBIX CTaJIEH.

10. A3zoTupoBaHuE U HUTPOLIEMEHTAITUS CTAJIH.

11. TToBepxHOCTHAas 3aKajKa CTaJu.

3. Koncmpykyuonmnvie memaivl U CH1a8bl

1. Knaccuduxanus yrinepoaucTbix crajgei. MapKkupoBKa KOHCTPYKIIMOHHBIX U HHCTPY-
MEHTAJIbHBIX YTJIEPOINUCTHIX CTaJICH.

2. BniusiHue yriepojia Ha CBOMCTBa cTaiel. YTIIepoAuCThIe CTall OOBIKHOBEHHOTO Kaye-
CTBA, YIJIEPOJAUCTbIE KOHCTPYKIIMOHHbIE KAUeCTBEHHBIE CTaJIM, aBTOMATHbIE CTaIN — MapKUPOBKa
¥ 00J1aCTH IPUMEHEHHSI.

3. JlermpoBaHue crainei, BiusiHue aerupyromux nemeHToB (Cr, Ni, Si, Mn, Co, Al V, W n
T.J1.) Ha CBOMCTBa cTasieil. MapkupoBKa U KjIaccu(UKaIHs JIETHPOBAHHBIX CTAJIEH.

4. lleMeHTyeMBbI€ U yilydlllaeMble JerupoBaHHbIe cTau. Koppo3noHHOCTOWKHE JIerHpo-
BaHHBIE CTAJIN.

5. JlerupoBaHHbI€ CTaIU ¢ 0COOBIMU CBOMcTBaMU. [IpyXKMHHBIE U IAPUKOMIOAIIUITHUKO-
BbIE CTaJIH.

6. benbie, oTOETICHHBIE U CephIe UYTYHBI, UX CTPYKTypa. MapKUpOBKa CEPhIX YyTyHOB.

7. MapkupoBka 4yryHoB. O0nacTi pUMEHEHHSI CEPhIX, BBICOKOITPOUHBIX U KOBKHX YyTYHOB.

8. Xapocrotikue u sxaponpoyHbie ctaau. CrocoObl MOBBIMICHUS )KapOTPOYHOCTH CTAJICH.

9. I'pynmbl MHCTPYMEHTAIBHBIX MaTepPUaIOB. Y TJIEPOAUCTHIC U JIETUPOBAHHBIC HHCTPY-
MEHTaJIbHbIE CTAIN UX MAapKUPOBKA, JOCTOMHCTBA U HEOCTATKH
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10. I'pynmbl MHCTPpYMEHTANBHBIX MaTepHUaioB. beicTpopexylas cranb U TBepble CIIaBbl
UX MapKHUPOBKA, TOCTOMHCTBA U HEJOCTATKH.

11. 3HococTOUKOCTb. [lyTH MOBBITIICHUS! N3HOCOCTOMKOCTH. ['PYIIIBI HK3HOCOCTOMKHUX
CTaJIeH.

12. U3HococTolikue cranu: ctanb ["andunbsaa, KaBUTAIMOHHO-CTOMKUE CTalH, rpadutusu-
POBaHHBIE CTAJIM, IIAPUKOIIOAILIMITHUKOBBIE CTAJIH.

13. MapkupoBKa JTUTEHHBIX U AePOPMUPYEMBIX JIaTyHEH, 00JacTu npuMeHeHus. BiausHue
COJIepKaHus IMHKA Ha (pa30BBIA COCTAB U MEXaHUYECKUE CBOWMCTBA JIATYHEH.

14. MapkupoBKa JUTCHHBIX U 1ePOPMUPYEMBIX OpOH3, 00JIaCTH TPUMEHCHHS.

15. lnarpamma «Al-nerupyromuii snemenT». JleopmMupyemblie aTrOMHHUEBBIE CILUIABbI, HE
YIPOYHSEMbIE TEPMUUECKON 00pabOTKOM, MAPKUPOBKA, 00JIACTH MPUMEHEHUS, IPUMEPBI.

16. Inarpamma «Al-nerupyromuii anemenT». JlehopMupyemblie aTrOMHUHNAEBBIE CIIABHI,
YIIPOYHSEMbIE TEPMUUECKON 00pabOTKOI, MapKUPOBKA, 00JIACTH PUMEHEHUS, IPHUMEPHI.

17. narpamma «Al-nerupyrommuii aneMenT. JInTeiiHbIe aTFOMIHUEBBIE CIUIABbI, MApKHU-
POBKa, 00JIaCTH MPUMEHEHUS, IPUMEPHI.

4. Hememannuueckue u KOMRO3UYUOHHbIE MANEPUATIb

1. Knaccuduxamus HeMeTaNIMYeCKUX MaTepHalioB MO MpoucxoxaeHuto. CTpykTypa u
cBoiicTBa monmMepoB. Knaccudukanus moamumepos 1mo GpopMe MaKpOMOJIEKYIIbI, IO MOJIIPHOCTH,
1o (pa3oBOMY COCTOSIHUIO, 1O MIOBEJCHHUIO MPY HATPEBAHUH.

2. Ilonyaenue mnactmacc. [Tomumepuzanus. [lonmukonnencanus Hasnauenne n MexaHu3m
neiictBus 106aBok. [1macTmMaccehl ¢ HallOJIHUTENSIMH.

3. TepmorutacTUUHBIE U TEPMOPEAKTUBHBIE TUIACTMACCHI, IPUMEPHI U 00JIACTH IIPUMEHE-
HUS.

4. Ilony4eHue pe3uH, UX CTPYKTypa U cBoWcTBa. BuJbl KayuyKoB, X CLIOCOOBI OJIy4EHUS
¥ 00J1aCTH IPUMEHEHUSI.

5. N30onpeHoBbIH, OyTaleHOBbINH, KPEMHUHOPraHMUECKU KaydyKd U Pe3UHbBI U3rOTaBIIH -
BaeMbI€ U3 3TUX KayUyKOB.

6. IIpouiecc BynKkaHHU3allMK, OCHOBHBIE BYJIKaHU3aTOPbl. OCHOBHbIE JOOABKU B PE3UHBI U
UX Ha3HAYECHHE.

7. CtexIo, ero CTpoeHue, CBOMCTBA M criocoObl MosryueHust. Bupl crekon u ux obnactu
PUMEHEHHUS

8. KoMIio3uImoHHsIii MaTepuan u ero KOMIoHeHTHl CIIoco0BI TIOTY4YeHUSI KOMIIO3HUTOB.

9. KoMIT03UIIMOHHBIE MaTEePHAITBI C HYIb-MEPHBIMH HATIOJHUTEISIMH, C OTHOMEPHBIMH
HAIOJHUTEIISIMU U C IBYXMEPHBIMH HanoOJHUTEIAMU. CIIeUeHHBIN aIIFOMUHHUEBBIN IOPOLIOK.

10. KoMmo3unuoHHbIe MaTepuaIbl HA HEMETAIUTHYECKOW OCHOBE. CTEKIIOBOJIOKHHUTHL. YT-
JIEBOJIOKHUTBL. bOpoBOJIOKHNTEL. OpraHoBoJOKHUTHI. KepaMuueckne KOMIIO3UIIMOHHBIE MaTEpH-
aJbl.

5. OcHo8bl mexHoI02UU KOHCMPYKYUOHHBIX MANEPUATIO8
5.1 OcHosvl tumetinoco npouzeoocmaa

1. JIuteiinbie cBolicTBa crutaBoB. OCHOBHBIE JTUTEHHBIE CIIIABHI.

2. TexHOJOTHSI TOTyYSHHSI OTIMBKHU B TIECYAHO-TIIMHUCTOHN Gopme (JIUThe B pa3oBbie (op-
MBI), CX€Ma, OCHacTKa. POPMOBOYHBIE U CTEPIKHEBBIE CMECH.

3. TexHONOTHS MTOTYYSHUS OTIMBOK B 000JIOYKOBBIX (popMax.

4. TexXHONOTHsl MOIY4YEHUS OTJIMBOM METOOM JIUThS 110 BBIIJIABISIEMBIM MOEIISIM.

5. TexHoNOTUS TUTHS] KOKUIIb.

6. M3roToBJI€HNE OTIIMBOK LIEGHTPOOEKHBIM CIIOCOOOM.

5.2 Ocnosvl 0obpabomku memaniog 0asieHuem

1. ITousarue OMJI. ®axTopsl, Biusitorure Ha OM/I.

2. OcHoBHbIe 3akoHOMepHOCTH OMJI M 001aCTH UX TPUMEHEHHUS.

3. Xapaxrepuctuku negopmanuu. Bnusane OM/] Ha CTpyKTYpY U CBOICTBAa METAJIIOB.
[TonsiTHs aHU30TPONNSA, TEKCTYPA METaJlIa, HAKIICII U PEKPUCTAIIIN3aLUA.

4. HarpeB meramia nepen OM/I. Knaccudukamnus nporeccoB o6pabOTKH JaBJICHUEM IO
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cxeMmam, Temreparype Ae(opMupoBaHUs U IO HA3HAYEHUIO.

5. IIpokarka u ee OCHOBHBIE CIIOCOOBI (MIPUBECTH cXeMbl). Busl mpodumneit coproBoro
npokata. biaromsl 1 cis0bI.

6. KoBka. CymHocTs npotecca u ero OTJIM4Me OT peccoBaHus. JlI0CTOMHCTBA U HEIOCTaTKH.

7. Onepanuu cBOOOIHOM KOBKHU: 0CajiKa U €€ pa3HOBUJHOCTH, IPOIIMBKA, KOBKA B MOJI-
KJIQJHBIX ITaMIaxX - IPUBECTH CXEMbI U IEPEUUCIUTD IPOAYKLHUIO.

8. Pa3HOBHIHOCTH NMPOTSKKH - HPUBECTH CXEMBbI U IIEPEUUCIINTD NpoayKuuo. Odopyno-
BaHUe JJIs1 KOBKU U €r0 Ha3HauYEHUeE.

9. IpeccoBanue. CymHOCTb IpoLIECca U €ro OTIINYUTENIbHbIE 0COOEHHOCTH. CXEeMBI NPSIMO-
ro u obparHoro npeccosanus. [Ipogykius npeccoBanus. JlocTOMHCTBA M HEJOCTATKUA METO/IA.

10. Bonouenue. CynHocTs, cxema, 0COOCHHOCTH U MPOIYKIIHA IIpoliecca.

11. OObemHas IWTAaMIOBKA, €€ CYMHOCTb. OTIMuYusi OObEMHOW IITAMIIOBKA OT KOBKH.
[TpuBecTH CXeMBI LITAMIIOBKH B OTKPBITBIX M 3aKpbITHIX IITamnax. [IpenmymecTsa u Henocrar-
K1 00BEMHOM IITAMIIOBKHU TIEPEl KOBKOM.

12. ®opmooOpasyroliye U pa3aeuTeNbHbIE ONEePalui XOJI0JHOM JIMCTOBOM IITAMIIOBKH.
IIpuBectr onpeneneHus U PaCKpbITh CYTh 3TUX OIEPALIAM.

13. Pa3HOBHIHOCTH XOJI0JHON 00bEMHOM IITaMIOBKHU. [IpuBeCcTH CXEMBI.

5.3 Ocnogvl mexuonocuu c6apoyHo20 NPOU3800CmMad

1. CBapka. TepMmuyeckue, MEXaHUYECKHE U TEPMOMEXAaHHMUECKUE METO/Ibl cBapku. [locto-
MHCTBA U HEJIOCTATKU CBapKH IUIABJICHUEM U JIaBJICHUEM. XUMHU3M U MEXaHU3M IIPOLIECCOB CBap-
KH.

2. JlocTOMHCTBA ¥ HEJJOCTATKH CBAapHbIX coeAnHeHui. [lapamerpsl, perynupyromye npo-
LIECC CBApKH. THI CBAPHOTO COEAVHEHHUS

3. McTouHnKH TOKa AJIs DJIEKTPOLYroBOi cBapku. Pydnas gyroBas cBapka. KoHcTpykius
anextponaa 1 PZIC. Beibop anekTposa.

4. DIIeKTPOKOHTAKTHAs CBAapKa, €€ CYIHOCTh U BUJIbI (IPUBECTU TPU cXeMbl). Perynupy-
IOLUE MTApaMETPBI 3TOU CBAPKH.

5. Crpoenue razoBoro miaMeHu. ['azoBas cBapka. Mcrnonb3yemMble ra3bl 1 CBapOUHbIE Ma-
Tepuabl, 000py10BaHKE. Y CTPOICTBO ra30CBApOYHON TOPEIKH.

6. TexHoJIOTHS TTpOIIecca ra30BOi pe3Ku. Y CTPOHCTBO ra30BOTO pe3aka.

7. Ilna3meHHas cBapka. Y CTPOUCTBO MJIa3MEHHON TOpPeNKH (I1a3MOTPOHA).

8. IlomyaBTOMaTHUYECKasi U aBTOMATHUYECKasl IyroBasi CBapka 1o cioem (iroca. Jlyrosas
CBapKa B aTMoc(epe 3allUTHBIX ra3ax.

9. DnekTponuIakoBas CBapKa.

10. CBapka naBieHHeM (XOJI0HAs CBapKa).

11. CBapka TpeHuEM.

12. Capka B3pbIBOM.

13. CrienimanpHBIe TEPMHYECKHE MTPOIECCHI: HAaIUTaBKa, HAITBUICHHUE, TaifKa.

14. Texnonoruueckas U (puznvecKas CBapUBAEMOCTh. BiusiHUe JeTUpyIOMUX 31€MEHTOB U
MpUMecel Ha cBapuBaeMocCTh. [loapaznenenue crayieil Ha 4eThIpe rPYIIbl CBAPUBAEMOCTH.

5.4 Obpabomxa memannos pearuem

1. Knaccudukanust MeTaiopexyx CTaHKOB 0 METO Ty 00paboTKH, IO YHUBEPCaIbHO-
CTH, 110 CTETIEHU TOYHOCTH.

2. PexxuMmpl pe3aHusi U IIepOX0BaTOCTh MOBEPXHOCTH. BiMsHue pexXUMOB pe3aHus Ha I1ie-
poxoBaTtocTh. OCHOBHBIE ONepallui TOYSHHUSI (IPUBECTU CXEMBI).

3. Turmsl ToKapHBIX PE3IOB MO TEXHOJOTMUYECKOMY Ha3HAYECHHUIO U ONEPAIlii MU BBIIOJ -
HsIEMBbI€ (CXEMBI).

4. DreMeHTbI TOKApPHOTO MPOXOAHOr0 pe3na. [IpuBecTH cxemy 371€eMEHTOB PEKUMOB pe3a-
HUS JJI1 OCHOBHBIX OIlepalnuii ToueHus. BUusibl cTpyxKu.

5. CBepreHue, 36HKEpOBaHHE, pa3BEPTHIBAHUE (CXEMBI). DIEMEHTHI PEKUMOB PE3aHUS.

6. IIporsruBanue. CxeMbl 00pabOTKH 3arOTOBOK Ha MPOTSKHBIX CTAHKAX C 3JIEMEHTaMU
PEXKUMOB pE3aHMUsL.
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7. ®pesepoBanue. CxeMbl 00pabOTKH 3aTOTOBOK Ha (DPE3EPHBIX CTAHKAX C dJIEMEHTAMU
PEKHUMOB PE3aHHSI.

8. Turmbl ¢ppe3 1 MOBEPXHOCTH UMHU 00pabaThIBacMbIE.

9. Ilnudosanue. OcHOBHBIE CXEMbI HUTH(POBAHUS. DIEMEHTHI PSKUMOB pe3aHUsI IPU
¢ OoBaHUU.

10. XoHUHTOBaHUE: CXEMa, CYIIIHOCTh M Ha3HAUYCHUE.

11. CynepduHummpoBaHue: cxeMa, CyIIIHOCTh U Ha3HAUYCHHE.

12. TTomupoBanue, abpa3uBHO-KUIKOCTHAS OT/AEIKA, IPUTUPKA - CYIITHOCTH ITUX 00pabo-
TOK, X Ha3HAYCHUE U Pa3InyHe.

13. Crioco6b1 Hape3aHus pe3bObl

14. NuctpymeHTanbHbIe MaTepuaibl. KpacHocToMKOCTh. I3HOC M CTOMKOCTh HHCTPYMEHTA.

Ilpumepnuie 3a0anusn
1. Bkuaaply NOAMIMITHUKA CKOJIbKEHUS
a) BBIOpaTh (M 0OOCHOBATH CBOM BBIOOP) MaTepHall U3 MPEACTABICHHOTO CITHCKA.
0) Ha3HAYUTH CIOCOOBI TEpMUYECKOW 0O0paboOTKM C yKa3aHMEeM TeMIIepaTypHBIX
PEKMMOB HarpeBa v OXJIaXICHUSI.

1 2 3 4 5
Craib 45 Crans 40XH Cramp Y8A Crams YV13A Crans 11I1X-15

1 2 3 4 5
Craib 45 Crans 40XH Cramsp Y8A Crams YV13A Crans 11IX-15

2. Tlopmenp ruaponacoca wu3rotoBneH w3 cramun 38XMIOA, wmumuHIpHYecKas
HOBEPXHOCTh MOJBEPrHyTa NTU(OBKE.

a) BBIOpaTh (M 0OOCHOBATH CBOM BHIOOP) CIIOCOO MOBEPXHOCTHOTO YIIPOUHEHHUS.

0) KpaTKo OmUcaTh BBIOPAHHYIO TEXHOJOTHIO.

3. HazoBute nepeuncieHHble MaTepualsl U pacmudpyiite ux Mapku: 9Xd; CU15; JI68;
BpAS.

a) VI3 mepeuncieHHbIX BBIIIE MApOK BBIOEPUTE MaTepHall ISl H3TOTOBJICHUS HOXKEW st Py- ra-
HOYHOI'O CTaHKa IO JAEPEBY.

6) BeiGepute u 000cHyiiTE CIOCOOBI TEPMOOOPAOOTKH ITHX HOXKEH.

3aganus B TecTOBOM hopme (TeKyIHii KOHTPOJIB)

Texymmii KOHTPOJIb 3HAHUH IO TEMaM Kypca MPOBOAMUTCS B GopMe TeCTUpOBaHUs. TecT 1o
KaXKJ0W TeMe COCTOUT U3 5 BorpocoB. Huxke npuBeeH 0MH U3 BapuaHTOB TecTa o Teme «Oc-
HOBBI CTPOCHUS U CBOMCTBA MaTepuasioB. Pa30BbIe IPEBPALLCHUNY.

1. Ha pucyHke nokaszaHa 3JieMeHTapHas siuelika KPUCTAJUIMYECKOM PEIIETKH.

1) npUMHUTHUBHON KyOU4ecKO

2) rpaHeleHTPUPOBAHHOM KyOH4eCKOn

3) rekcaroHaJbHOH IJIOTHOYTaKOBAaHHOM
4) 00BEeMHO-IICHTPUPOBAHHON KyOHYECKOi

2. OmpeziesieHne TBEPAOCTH 3aKaICHHBIX CTallel 1o MeTo1y PoKBesia MpOM3BOIUTCS BIABINBA-
HUEM B 00paszerl ...

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

2) anmasHoro konyca (mkaia C) 4) cranpHOrO Imapuka (imkana B)
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3. Muoroda3sHblii CII1aB, KOMITOHEHTBI KOTOPOTO MPAKTHYECKU HE PACTBOPSIOTCS B TBEPIOM CO-
CTOSIHUU M COXPAHSIOT MHANBUAYaIbHbIE KPHCTAIUINIECKUE PEIIETKH, TPEACTABIAET COOOM .. .
1) cmech 3) XUMHYECKOE COETUHEHNE

2) TBepIBIA PacTBOP 3aMEICHUS 4) TBepblii paCTBOP BHEIPECHUS

4. TIpy yMEHbBIIICHUH PACTBOPUMOCTH YIJIEPOa B JKeJIe3€ C MOHMKEHUEM TEMITePaTyPhl H30bI-
TOYHBIH YIIIEPO/] BBIACISETCS U3 TBEPIBIX PACTBOPOB B BUJIC ...
1) dpeppura 3) LeMeHTuTa
2) rpadura 4) TpoocTHTa

5. JledekT KpUCTATHYECKON PEUISTKH, PEACTABISAIOMINN COO0M Kpail «IMITHEH» MOYIII0CKO-
CTH, Ha3bIBACTCA ...

1) TpenuHoi 3) nucokauei

2) nedekToM yrakoBKU 4) NBOMHUKOM

Bomnpocel, BBIHOCHMBIE HA 3a1HUTY J1a00paTOPHO padoThl (TeKyIIMi KOHTPOJIb)
®parMenT K JiadopaTopHoii padore «MeToabl H3MePEeHUST TBEPAOCTH»

1. JlaiiTe onpeneneHue NOHATHIO TBEPIOCTh. BriOepuTe MeTO bl H3MEPEHHsI TBEPIOCTH
koBKoro yyryna K440-5. O6ochnyiite BbIOOD.

2. JlaiiTe ompeeNieHUe MOHSATUIO TBEPIOCTh. BEIOCpUTE METOABI M3MEPEHHS TBEPAOCTH
3aKkajieHHOM ctanu 651", O6ocHyiiTe BBIOOD.

3. laiiTe onpeneneHne MOHSATHIO TBEPAOCTb. BriOepuTe METO b M3MEPEHHS TBEPIOCTH
nemeHToBanHo# cranu 18XI'T. OGocHy#TE BBIOOP.

4. JlaiiTe onpe/esieHne MOHATUIO TBEPAOCTh. BriGepute MeTo bl H3MEPEHUs TBEPAOCTU
MOBEPXHOCTH CTAJIBHOT'O Bajla YIPOUHEHHOMH Mmiactudeckoil nepopmanueit. O60cHyiTe BEIOOP.

5. Jlaiite onpeaeneHue MOHATUIO TBEPAOCTh. BriOepuTe MeTobl U3MEPEHHS YIPOUHEHHO-
ro TepMHuecKoi 00paboTKo# amoMuHKMeBOTO ciiaBa B95. O0ocHyiiTe BBIOOD.

6. JlaiiTe onpenenenne MOHATHIO TBEPIOCTh. BrIOEpUTE METOABI H3MEPEHHS YITPOYHEHHOM
TepMuyeckoii 06padotkoii 6ponssl bpAXKH10-4-4. OGocHyiiTe BBIOOD.

7.4. CooTBeTCTBHE IIKAJIbI OLIEHOK M YPOBHeii chOpMUPOBAHHBIX KOMIIeTeH it

YposeHs chopmu-
POBaHHBIX KOMITE- OmeHka [MosicHeHust
TEHIUI

Teopernueckoe copep)aHue Kypca OCBOSHO ITOJI-
HOCTBIO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi 00ydeHUs
y‘Ie6HBIe 3aJaH1s BBIIIOJIHCHHEI.

OOyyaronuiicsi IEMOHCTPHPYET CBOOOTHOE BIIaje-
Beicoknii 3a4TeHo HUE MaTepHUajoM, FTOTOB 0OOCHOBBIBaTh KOHKPETHBIE TEX-
HUYECKHE DEIICHUs] NMpH pa3paboTKe TEXHOIOTUYECKUX
MPOIIECCOB; BHIOMPATh MATEpUATbl C YYETOM COBPEMEH-
HBIX TCHJICHIMSIX Pa3BUTHS TEXHUKU M TEXHOJIOTHI B 00-
JacTu obecriedeHus: TeXHOC(hEepHOI 6e301macHOCTH

Teopernueckoe conep:KkaHUE Kypca OCBOCHO II0JI-
HOCTbBIO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoi oOyueHus
yueOHbIe 3a/laHUs BBINOJHEHBI C HE3HAYUTEIbHBIMH 3a-
ba3zoBbrit 3auTeHo MEYaHUSIMH.

OOyuarommiicss B T0OCTaTOYHON Mepe BlajeeT Ma-
TEpUanoM, TOTOB OOOCHOBBIBaTb KOHKPETHBIE TEXHHYE-
CKHUE peIIeHUs P pa3pabOoTKe TEXHOJIOTMYECKUX MPO-
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YpoBenb chopmu-
POBaHHBIX KOMITE- Ornenka [TosicHeHus
TEHIUH

IIECCOB; BEIOMPATh MaTEPUAIIbl C Y4ETOM COBPEMEHHBIX
TCHICHIMAX Pa3BUTHUS TEXHUKU U TEXHOJIOTHH B 00JIACTH
oOecnieyeHns TexHochepHoii 6e30macHOCTH

Teoperndeckoe copepkaHue Kypca OCBOCHO 4a-
CTHYHO, OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MPOTPaMMON
00y4eHus y4eOHBIX 3a/JaHU BBIIIOJIHEHO, B HUX UMEIOTCS
OILITMOKH.

OOyyaromuiicsi crioco0eH Mo PyKOBOACTBOM BIIa-
JIeTh MaTepuaroM, 0OOCHOBBIBATh KOHKPETHBIE TEXHUYE-
CKHE pEIICHHs NpU pa3pabOTKe TEXHOJOTHYECKHX Mpo-
IIECCOB; BBIOMpATh MaTepUanbl C Y4ETOM COBPEMEHHBIX
TEHJCHLUAX Pa3BUTUS TEXHUKH M TEXHOJIOTHH B 001acTH
obecnieyeHns TexHoc(hepHoil 6e30macHOCTH

[ToporoBbiii 3a4TeHo

Teoperuueckoe conepkaHue Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMOil 00yueHus
y4eOHBIX 3aJJaHUi MO0 HE BBIOJHEHBI, JUO0 coaepKaT
rpyOble OImMOKM; TONOJHUTENbHAs CaMOCTOsITeNIbHAs pa-
00Ta HaJl MaTepuasoM He IpHBeja K KakoMy-JInbo 3Ha-
YUTEIHHOMY MOBBIIICHUIO KayecTBa BBITIOJIHEHUS y4ueO-
Huskui He 3aureno HBIX 3aJaHUMN.

OOyuaronmiicss He JEMOHCTPUPYET CIIOCOOHOCTEH
BJaJIeTh MaTepualloM, OOOCHOBBIBaTb KOHKPETHBIE TEX-
HUYECKHE DEUICHUs TMpH pa3padOTKe TEXHOIOTUYECKUX
IPOIIECCOB; BBIOMpATh MaTepUanbl C Y4EeTOM COBPEMEH-
HBIX TEHJICHIMSIX Pa3BUTHs TEXHUKU U TEXHOJIOTUH B 00-
Jactu obecreyeHus: TeXHoc(hepHoi 6e30macHOCTH

8. MeToauyeckue yKkazaHus 1JIsl CAMOCTOSITEILHON padoThI 00y4arouxcst

Camocmosmenvras paboma — 1ianupyeMas yueOHas, HayqYHO-HCCIIeJoOBaTeIbCKas padoTa
00yyaroImuxcsl, BBIMOIHAEMAasi BO BHEAYTUTOPHOE (ayTUTOPHOE) BpeMs 110 33JaHUI0 U TIPU METO-
JUYECKOM PYKOBOJICTBE MPEIOoAaBaTessi, HO 0€3 ero HelmoCcpeACTBEHHOI0 yyacTHs (IIpU 4acTuy-
HOM HETOCPEICTBEHHOM YYaCTHH MPENOJaBaTes, OCTAaBIAIOEM BEAYIIYIO POJb B KOHTPOJIE 3a
paboroii cryaenToB). CamocTosiTeNbHas paboTa 00yUJaroIIMXCs B BY3€ SIBJIIETCS BaXXHBIM BUJIOM
uX y4yeOHOM 1 HAYy4YHOU NesITeTbHOCTH.

B npouecce mzydenust aucuuiuinebl «MartepuanoBeeHne. TeXHONIOTHsT KOHCTPYKIMOH-
HBIX MaTEPUAIIOBY» OCHOBHbIMU BUOAMU CAMOCMOAMENLHOU pabOomyl SIBISIOTCS:

- U3y4YeHHE TEeOPETUUYECKOro Kypca;

- IOATOTOBKA K TEKYIIEMY KOHTPOJIIO;

- IOITOTOBKA K MPOMEKYTOYHON aTTeCTallUU.

H3yuenue meopemuueckoeo Kypca BKIIOYaeT B ceOs:

- U3ydeHue y4yeOHOH, HAyYHOH U METOIMYECKOM JIUTepaTyphbl, MATEpUaJIOB MEPHOINYE-
CKUX M3JIaHWH C MPUBJIEUYCHUEM 3JIEKTPOHHBIX CPEJICTB O(UIIMATEHONW MEPUOTUYECKO U Hayy-
HOM nHpopmanuy;

- U3y4YCHHE U CHCTEMATU3ALUI0 O(QUIMATIBHBIX T'OCYIapCTBEHHBIX JOKYMEHTOB: 3aKOHOB,
MOCTaHOBJIEHUH, YKa30B, HOPMAaTUBHO-MHCTPYKIIMOHHBIX U CIIPABOYHBIX MAaT€pUaJIOB C UCHOJb-
30BaHMEM MH(POPMALMOHHO-TIONCKOBBIX cucteM «Koncynprant Ilmocy, «I"apanT», rinodaibHOM
cetu «MHTEpHETY.

Iloozomoeka k mekyujemy KOHmpoato 3aKII0YaeTCS B TOBTOPEHUH MaTepuasa JEKIUi 1
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1a00paTOPHBIX PaboT C LENbI0 YCHEIIHOTO IPOX0XKACHNUS TECTUPOBAHUS U 3aIIUTHI OTYETOB.

3ananus B TecTOBON opme c(hOpMHUPOBAHBI 110 BCEM pa3JiesiaM AUCIUILINHBI U pacCUUTa-
HBI Ha CAMOCTOSITENIbHYIO paboTy 0€3 UCI0JIb30BAHUS BCIIOMOTaTeNIbHBIX MaTepUaioB, TO €CTh
IIPY UX BBIMOJIHEHUH HE CIIEyeT MOJIb30BAThCS YIEOHOU U IPYTUMH BUIaMu JIuTepaTypsl. [Ipo-
YUTaB 33JlaHKe, CIIeyeT BbIOpaTh MPaBUIILHBINA OTBET.

Ha BbimonHeHue tecta OTBOAUTCS orpaHudeHHoe BpeMsa. OHO MOXKET BapbUpPOBATHCS B 3a-
BHUCHUMOCTH OT YPOBHS TECTUPYEMBIX, CI0KHOCTH U 0O0beMa Tecta. Kak mpaBuiio, Bpemsi BBIOJ-
HEHHUS TECTOBOT'O 3a/IaHusl orpeensercs u3 pacuera 45-60 cekyH1 Ha OJMH BOMPOC.

CopepxaHue TECTOB MO JUCIHUIUIMHE OPUEHTUPOBAHO HA MOJTOTOBKY OOYYArOMIMXCS IO
OCHOBHBIM BOIIPOCAM Kypca. Y POBEHb BBIIIOJIHEHUS TECTa IO3BOJIET MIPENOAaBaTeNsiM CYAUTh O
X0JIe CAaMOCTOSITEIbHON PabOThl 00YYAIOIIUXCS B MEKCECCUOHHBIN MEPUO U O CTETIEHU UX MOJI-
TOTOBKHU K 3K3aMEHY.

Iloozomoska k npomescymounoi ammecmayuu (3a4€Ty) Mpearoaraer:

- I3y4E€HHE OCHOBHOMU U JOIOJHUTEILHON JINTEPATYPHI,

- U3y4CHHE KOHCIIEKTOB JICKIIUH;

- U3y4EHHE OTYETOB 110 JJAOOPAaTOPHBIM paboTaM U KOHCIIEKTOB ITPAKTUYECKUX 3aHATU;

- IMCTaHIIMOHHOE TECTUPOBAHKE T10 TEMaM.

9. Ilepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIOJIb3YyeMbIX NMPHU OCYIIECTBIEHUHN 00pa-
30BaTeJbLHOIO0 Mpolecca Mo AMCHUIIIMHE

JUis ycrenmHoro oBIageH s AMCUUIUIMHON MCIIONB3YIOTCS CIEAYIOmre HH(HOPMAIIHOHHBIE
TEXHOJIOTHH O0yUeHUS:

® IpH TPOBEACHUM JICKIMA HWCHOJIB3YIOTCS TPE3CHTAlMM MaTepuaisa B IpOorpaMMme
Microsoft Office (PowerPoint), ocymectBusieTcst BbIXOA Ha PO(hecCHOHATbHbIE CalThI, HCTIONb-
30BaHHUE BUCOMATEPHAIIOB Pa3IMYHBIX HHTEPHET-pecypcoB, miatdopma LMS Moodle;

* 1abopaTOpHBIE 3aHATHS MO TUCIUIUIMHE TMPOBOIATCS C MUCIIOIB30BAHUEM JIEMOHCTpAIIH-
OHHOTO MyYJIbTUMEAUNHHOTO ob6opynoBanus, I[I9BM, KoMIuleKTa 3JEKTPOHHBIX Yy4eOHO-
HarJsIHBIX MaTepuasoB (Ipe3eHTalui) Ha (Iel-HOCUTENAX, TeMaTHYeCKUe WIUTIOCTPALUU U
TUTAKATBhI.

B mporiecce n3ydeHust AUCHUILTHHBI yIeOHBIMU TENSIMU SIBISIFOTCS IEPBUYHOE BOCTIPHSITHE
y4eOHOI MH(OpPMAaILNH, €€ YCBOCHHUE, 3alIOMUHAHNE, & TaKXKe CTPYKTYPHUPOBAHHE ITOITY4EHHBIX
3HAaHUH U pa3BUTHE MHTEIJIEKTYAIbHBIX YMEHUH, OPUEHTUPOBAHHBIX Ha CIIOCOOBI AESATEIbHOCTH
PENpPOIYKTUBHOTO XapakTepa. [locpescTBOM HCIONb30BaHUS ITHX MHTEIUICKTYaIbHBIX YMEHUH
JIOCTUTAIOTCSl y3HABaHUE PaHEe YCBOSGHHOI'O MaTepualla B HOBBIX CHUTYyallMsX, IpUMeHeHue ao-
CTPAKTHOTO 3HAHUS B KOHKPETHBIX CHTyanusxX. [locpencTBOM HCIOIB30BaHUS STHX WHTEIUICKTY-
QIBbHBIX YMEHUH JIOCTUTAIOTCSl y3HaBaHHME paHee YCBOCHHOTO MaTepuaia B HOBBIX CUTYallMsX,
npUMeHeHHe a0CTPaKTHOTO 3HAHUS B KOHKPETHBIX CHTYaIUsX.

JUist TOCTHKEHUS 3TUX 1€l UCIOIb3YIOTCS B OCHOBHOM TPaJUIIMOHHBIE HHPOPMATUBHO-
pa3BUBAIOIINE TEXHOJOTUU OOYUEHHS C YIETOM Pa3IMYHOTO COYETAaHHUS MAaCCUBHBIX (popM (JIeK-
151, IPAaKTUYECKOE 3aHATHE, KOHCYIbTAllUs, CaMOCTOATENbHAsl paboTa) U PENPOAYKTUBHBIX Me-
TO/I0B 00yueHus (IIOBECTBOBATEIbHOE M3JI0KEHNE YueOHOM MHpopMalu, 00bICHUTEIBHO- WII-
JIOCTPATUBHOE U3JI0KEHHE) U J1a00paTOPHO-TIPAKTHUECKUX METOA0B O0yUECHHUS.

YHuBepcuTeT oOecredeH HEOOXOAWMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOrPaMMHOTO
o0ecreyeHus:

®  CeMeicTBO KOMMEPUYECKUX OMEpalMOHHbBIX cucTeM cemeiictBa MicrosoftWindows;

e odwucHsIif naker npunoxenuit MicrosoftOffice;

e TIporpamMMHas CHCTeMa Il OOHAPYKECHHUsI TEKCTOBBIX 3aWMCTBOBAaHUH B y4eOHBIX U
Hay4HbIX padorax "AHtumnarunar.BY3";

e IByX- U TpEXMEpHasl cUcTeMa aBTOMAaTU3UPOBAHHOTO MPOEKTHUPOBAHUS U YEPUCHUS
AutoCAD, KOMITAC - 3D.
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10. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOX0IMMOI /I OCYILIECTBJIEHUsS 00pa-
30BaTEJIbHOIO MPoIecca Mo TUCHHILINHE

Peanuzanus yueOHOro mporecca OCyIIECTBISETCS B CHEHUATBHBIX YUYEOHBIX ayJUTOPUIX
YHHUBEpPCUTETA JIJISl IPOBEJCHUS 3aHATUH JIGKIIMOHHOTO THUIIA, 3aHATUN CEMHHApPCKOIo THUIA, Jia-
0OpaTOpHOIo TUIIA, IPYNIOBBIX U UHAUBUIYAJIbHBIX KOHCYJIBTALMH, TEKYILETO0 KOHTPOJIS U MPO-
ME)XYTOUHOM arrecTaiuu. Bce aynuTopun yKOMILIEKTOBAHBI CHEUAIN3UPOBAHHONW MeOeNbio U
TEXHUYECKUMHU CPEJICTBAMH OO0YUYEHHUs, CIYKALIUMHU JIJIsl IPECTaBIeHUs yueOHOH nHpopMaIiu
Oonbiioi ayautopuu. [Ipu HeoOxoaumMocT o0yyaroIUMCs MpeiaraloTcss Habopbl JEMOHCTpa-
IIMOHHOTO O0OPYIOBaHUS U YUeOHO-HATIISIHBIX MOCOOUH, 00ECTIEYNBAIONINE TEMATUICCKHIE WII-
JOCTpPALIUU.

CamocrosTenbHas padoTa 00y4YaromIKUXCsl BBIIOJIHACTCS B CICHUATU3NPOBAHHON ayauTO-
puH, KoTopas obopyaoBaHa y4eOHON MeOenbio, KOMIBIOTEPHONW TEXHUKOM C BO3MOXHOCTBIO
noJKIIoUeHus K cetu "MHTepHeT" U obecnieueHrueM J0CTyna B 3JEKTPOHHYIO HH(POPMAIMOHHO-
oOpa3oBatenbHyto cpeny YIJITY.

EcTh momernienre A XpaHeHUs U MPOPIIIAKTHYECKOTO O0CITY)KUBaHHUS yIeOHOTO 000pYy-
JTIOBAHMSL.

TpeGoBanus kK ayAUTOPUAM

HaumeHnoBaHme crieniaabHBIX ITOMEIICHUN U OCHAIIEHHOCTD CITIELHAAIHHBIX IIOMEIIEHNN 1 MOMEIEHNI
MOMEIICHUH I CAMOCTOSTEIIFHOH paOboThI U CAMOCTOSITEITEHON paboTHI

[Tomemenue 11 IEKIMOHHBIX 3aHATUI | CTOJIbI, ayAUTOPHBIE CKaMbU, MEJIOBAsl I0CKa, y4eOHO-
HarJsIIHble  MaTepuaibl  (IUIakaTaMH); IEPEeHOCHOE
MyJIbTHUMEANHOE 000pyI0BaHne (HOYTOYK, SKpaH,

MIPOEKTOP).
[Tomemienus nis nabopaTOpHbIX 3aHA- | YueOHas naboparopus METaJUIOBEJCHUS U TepMHue-
THU ckoil obpabotku: mukpockonst MUM-7, TIOJIAM P-

312; neun mydensusie SNOL 8,2/110; monmupoBaibHbIH
CTaHOK s uudos; TBepaomepsl Bukkepc TII-7p-1;
Poxsenn TK-14-250; bpunemns tun Th, mukporsep-
nomep [IMT-3, neMOHCTpaIMOHHBIE CTEH Bl U TITIaKaThI
VYueOHas nmabopaTopusi JIUThS: IIAXTHAs HarpeBaTellb-
Has nedb ¢ HarpesoM a0 900 °C, xkamepHas MpPOMBIILI-
nenHas nedys H30 ¢ marpesom no 1000 °C, xomrmiekT
OCHACTKM NIl U3TOTOBJIEHUS JUTEHHBIX (Op U Tmocie-
NYIOUIEW MX 3aJIMBKU IBETHBIMH CIUIABAMM, KOMILIEKT
JIEMOHCTPALIMOHHBIX HW3JENUi, MOIY4YEHHBIX PAa3HBIMU
crocobamu JUThsI M ApYyrue WUIIOCTPAIlMOHHBIE MaTe-
pHabl;

VYuebHas nabopaTopusi CBAapKU: CBAapOYHBIE ITOCTHI
CTaH/IapTHbIE; HCTOUYHUKU MOCTOSIHHOTO U MIEPEMEHHO-
ro TOKa; MalIMHa ToueyHou cBapku mozens [IMT 604;
ANEKTPOAHBIE MaTepUAIIbl; WILTIOCTPUPOBAHHBIE CTEH-
JIbl, MOJIENH;

VYyeOHnast maboparopusi 00pabOTKH METAJIIIOB Pe3aHUEM:
TOKapHbIE YHUBEpCAJIbHbIE CTaHKHU; (hpe3epHble CTAHKU
pa3HBIX MOJENeH; CBepiuibHble cTaHku 2MI112 wu
2T"125; mnnockonupoBanbHblii craHok 31'71; kpyr-
nouudoBanbHb craHok 3A110B; crporanbHblil cra-
HOK; 3arouHble cTaHku 3b5634. KommiekT mprcmnoco0-
JeHUH (THCKH, TIATPOHBI, OMpPABKH, KpEMex W 1p.), a
TaK)Ke JOCTATOYHBIN M0 HOMEHKIIAType U 00beMy
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HabOp PeXyIIEro U MEPUTEIILHOTO HHCTPYMEHTA

I[TomMenienus a1t caMOCTOSTEIILHOM
paboThI

Croubl, CTYNbs, IKpaH, IpoekTop. Paboune mecra cTy-
JICHTOB, OCHAIIICHbI KOMIIBIOTEPAMH C BBIXOJIOM B

ceTh VIHTEpHET U AJIEKTPOHHYIO HH(OPMALIMOHHYIO 00-
pa3oBaTENbHYIO CPENY.

[Momerenune it XpaHeHus: U MPodu-
JAKTUYECKOTO 00CTy)KUBAaHUS YIeOHO-
ro 000py10BaHHSI

Pacxonnble MaTepuaisl 1)1 PEMOHTA U 00CITY)KMBAaHUS
TEXHUKU. MecTa JUis XpaHEeHus1 000pYyA0BaHUS
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