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1. Hean 1 3a0a9i TUCHUILIHHBI

Hesas AucuunIMHbI — ABIsIeTCs HopMuUpoBaHue y OyayIiero 6akaniaBpa 3HaHHH U YMEHUN
OCHOB MaTepHaJOBE/ICHHS, 3HAHUH O HamboJsiee BaXKHBIX (PU3NKO-MEXaHHMYECKUX, XMMUYECKUX,
TEXHOJIOTUYECKUX U JPYTUX CBOMCTB MaTepHaliOB, UX CTPOCHUE, CTPYKTYpa, IPHUHIIUIIOB BHIOOPA
KOHCTPYKIIMOHHBIX ~MaTEpPHAJOB, IPEICTABICHUS O JOCTIKCHUSIX HAyYHO-TEXHHUYECKOTO
nporpecca B 00JacTH CO3[JaHUS HOBBIX MAaTEpHUalOB, COBEPIICHCTBOBAHHWE TEXHOJIOTHYECKHX
IPOLIECCOB.

3agaum TUCHUNJIMHBI:

1) 000CHOBaHHBIN BBIOOP CTYJACHTOM KOHCTPYKIIMOHHOT'O MaTepuaia JJjisi MPOU3BOCTBA
KOHKPETHOTO H3JICNIUsl C ONTHUMAIbHBIM YPOBHEM OKCIUTYaTAIMOHHBIX M TEXHOJOTUYCCKHX
CBOMCTB;

2) 000CHOBAaHHBIN BBIOOP METOJIOB YIPOYHEHHs (Pa3ylpOUYHEHHs) MaTepraia ¢ y4eToM
TEXHOJIOTUYECKHUX CBOWCTB M YKOHOMHUYECKOU 1eTIecO00pa3HOCTH;

3) 000CHOBaHHBIH BBIOOP METOOB BO3CHCTBHS Ha CTPYKTYPY M CBOMCTBAa MaTepHasia

ap.
2. MecTO TUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Hucuumnuna b1.0.21 «MatepuanoBeneHue» oTHOCUTCS K o0s3arenbHoi yactu bioka 1
«ucunnunel (MOAyNnH) y4eOHOTO TUTaHa.

JJIs yCIIenTHOT0 OCBOCHUS JIAHHOH TUCITUTUIMHBI, HEOOXOAMMBI CHOPMUPOBAHHBIC 3HAHUS
U3 TUCIUIUIMH: MaTeMaTuka, Gpusnka, HHPOPMAIIMIOHHO-KOMMYHHUKAIIMOHHbBIE TEXHOJIOTHH.

OcBocHHE NaHHOW AWCIMIUIUHBI HEOOXOMUMO JUISl TOCIEIYIOIIET0 W3YYCHHS TaKHX

JUCHUIIIIMH, KaK: COIIPOTUBJICHHUEC MAaTCPpHAJIOB, TCXHOJIOTHUS CMa30YHbIX MAaTCPHUAIIOB.

3 (I)opanyeMLIe KOMIICTCHIUHA U HHAUKATOPbI UX TOCTHKCHUSA MO JUCHUIIJIUHE

TEXHUYECKUE CPEACTBA
JUIS1 KOHTPOJIS
apaMeTpoB
TEXHOJIOTHYECKOTO
rpouecca, CBOMCTB
CBIPbsI 1 TOTOBOU

Koanbl Conepxanue Koa n HamMeHOBaHue MHAUKATOPA
KOMIIEeTeHIIUH KOMIIeTeHI U AOCTHKEHHS] KOMIIeTeHIIUH

OIIK-4 Criocoben OIIK-4.1. 3HaeT OCHOBHBIE TEXHUYECKHUE CPENCTBA
o0OecnieunBaTh JUIS KOHTPOJS MapaMeTpoB TEXHOJOTHYECKOIO
IIPOBEJICHHE IpolLecca, CBOMCTBA ChIPbsl U TOTOBOM MTPOAYKIIHH,
TE€XHOJIOTUYECKOTO 3aKOHOMEPHOCTH WU3MEHEHUs apaMeTpoB
nporecca, TEXHOJOTMYECKOro Ipolecca NpU HU3MEHEHHH
UCIIOJIb30BAaTh CBOMCTB CBIpPbSI.

OIIK-4.2. VYmeer obecrneuuBaTth MNPOBEJCHUE
TEXHOJOTUYECKOTO  TIpollecca,  HCIOIb30BaTh
TEXHUYECKHE CPECTBA Il KOHTPOJIS TapaMeTpOB
TEXHOJIOTUYECKOTO TIPOIIECCa, CBOMCTB CHIPhSI WU
TOTOBOM MPOAYKLUH, OCYLIECTBISATh W3MEHEHHE
MapamMeTpoB TEXHOJOTUYECKOrO Tpolecca IpH

POAYKIINH, U3MEHEHHUHU CBOMCTB CHIPHS.

OCYIIECTBIISTh OIIK-4.3. Bimageer criocoOHOCTRIO 00ECIIeYnBaTh
M3MEHEHUE NIapaMeTPOB | IPOBEIEHUE TE€XHOJIOTMYECKOI0 nporecca,
TEXHOJIOTHYECKOTO WCIIOJIb30BAaTh ~ TEXHUYECKHUE  CpeAcTBAa  JJId
nporecca npu KOHTPOJIS apaMeTpoB TEXHOJIOTUYECKOTO
W3MEHEHUU CBOMCTB poriecca, CBOMCTB ChIPbsi U TOTOBOM NMPOAYKIIUH,
CBIpBS OCYILIECTBIIATh U3MEHEHUE [1apaMeTpoB

TE€XHOJOTMYECKOr0 Ipouecca IpH H3MCHEHHH
CBOJCTB CBIPbsl.




4. CTpyKTYpa M cojiep:KaHue I1CHHIINHbI
4.1 CTpyKTYpa IMCUMILINHBI

OO6mast TpyAOEMKOCTh AWCIUIUIMHBI cocTaBisieTr 3 3adeTHble eauHmibl (108
aKaJeMHUYCCKHUX YacoB).
TpynoemkocTs, akan.
Bun pabotsr 4acoB
3 cemectp Bcero
OO01mas TPy10eMKOCTh 108 108
KonraktHasi pabora: 40 40
Jlexumn 18 18
[TpakTrueckue paboThl 18 18
CamocTosTenbHas padbora:
- MOATOTOBKA K MPAKTUYCCKUM 3aHSATUSIM 68 68
- MIOUCK M 00paboTKa cTaTUCTUYECKOW HH(pOpMaIuu
- HalTlMCaHUe KOHCIICKTA
KonrtaktHass paGota B MepUOJ TEOPETUUYECKOTO  OOyUYECHHS
(mpoBeneHME TEKYIIMX KOHCYJIbTAIIMI U HHIUBUIyalbHAs paboTa co 4 4
CTYJICHTaMHU)
KonraktHass pabora B TepHOJ NPOMEKYTOUYHOW aTTECTAIHH
(mpoBeieHME KOHCYJIbTAIMI TTEPE] SK3aMCHOM)
KonTpoJib 3HaHMi
Hrorosas ¢gopmMa KOHTPOJISA 3auer

4.2 Pacnpenesienue BUAOB padoThl U MX TPYJA0EMKOCTH IO pa3esiaM JMCHUIITTHHbI

Pa3nen qucHUIINHBY/ Buzs! yae6HOI paGoThl DOopMBI TEKYILIETO
TEMBI (B I_Iacax) KOHTPOJIA YCIICBACMOCTH,
IIPOMEKYTOUYHON
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DU3NKO-XUMHYECKHE 3 6 6 22
bimn-onpoc, peuenue
1 | ocHOBEI
MPAKTUICCKHUX 33124
MaTepuaIoBeICHUS
Merannnueckue 3 6 6 22
biui-onpoc, penienue
2 | KOHCTPYKIIMOHHBIE
MPAKTUYECKHUX 337124
MaTepHaJIbl 4
DeKTpo, 3 6 6 24
pPaIUOTEXHUYECKUE U
bimi-onpoc, penienue
3 | HEMETAJUIMYECKHE
MPAKTUYECKHUX 337124
KOHCTPYKIIMOHHBIE
MaTepUaIbl
ColecenoBanue 1o
4 3aver KOHTPOJIbHBIM
BOMpOCaM
Utoro: 108 | 18 | 18 4 68




4.3 Conepxxanue pa3aeioB JUCHUNIMHBI

Pa3nen 1. ®u3uKo-XxUMHYECKHE OCHOBBI MaTepHAJI0OBeIeHUS

Tema 1. ArperatHoe cOCTOsIHMEe BelleCTBAa, KPUCTANJIMYECKOe CTPOEHHE TBepPAbIX
TeJ, Ae(peKThl KPHCTATIMYECKOr0 CTPOCHHUSA

ArperaTHOe COCTOSIHME BEIIECTBA: Ia3, )KUJIKOCTh, TBEpAOE Teno. [ mbpuansanms cBsi3eil B
merauiax. CTpoeHue TBEPABIX Teld: aMopgHbIE, CTEKJIONOAOOHbIE, KPUCTAJUINYECKUE.
Kpucrannuueckas pemeTka, ee TUIbl 1 napameTpbl. O003HaYeHUs IIOCKOCTEH W HaIpaBICHUN.
[Tomn u usomopousM. Knaccubpukanus nedekroB KpUCTALIMUECKOTO CTPOCHMs (TOYEUHBIE,
JUHENHbIE, BYMEPHbIE, U 00BEMHBIE), UX BIMSHHE Ha CBOMCTBA TBEPABIX Ted. PasHOBHIHOCTH
NeQeKToB KaXJoro BHUAA, HUX IpUpoJa W MCTOYHMKM oOpa3oBaHus. Bekrop broprepca
nuciokauuii. CTpoeHue peasibHbIX MaTepuaioB. [IoHATHE MUKPO- U MAKPOCTPYKTYPHI.

Tema 2. CTpoeHue cmiiaBoB. Buabl imarpamMm cocToOsiHUS

[IpencraBnenns 0 KOMIOHEHTaX U (Pa30BBIX COCTABIISIOMINX CINIaBOB. THITBI (ha3 JBOWHBIX
CIUIAaBOB: MEXaHMYECKHE CMECH, TBEPABIE PACTBOPHI M1 XUMUYECKHE COEIUHEHN. Pa3HOBUIHOCTH
TBEPABIX pACTBOPOB (pacTBOphl 3aMEIlEHUS, BHEAPEHUS U BBIUUTAHUS) U XUMHUYECKHX
COeMHEHUN (2JEeKTpOHHBIE coequHEeHus, (a3bl JlaBeca, ymopsjaoueHHble TBEPABIE PAaCTBOPHI,
¢da3er BHeapeHus, s¢aszbl). OCHOBHBIE THIBI JUArpaMM COCTOSIHHS JIBOMHBIX CILIaBOB,
IIOCTPOCHHBIE C Y4ETOM M3MEHEHUs1 cBOOOIHOM sHepruu ['nb6ca npu MoHMWKEHUH TeMIepaTypbl
OT TOYKHM IUIABJIECHUS —IJI CHCTEMBI C HEOTPAHMYEHHOM pPacCTBOPUMOCTBIO KOMIIOHEHTOB B
KUJAKOM U TBEPAOM COCTOSHHH, JUIsI CUCTEMBI C OIPAaHUYCHHON B3aUMHOW pPacTBOPHUMOCTBIO
KOMIIOHEHTOB B TBEP/IOM COCTOSIHUM (JIMarpaMMbl 3BTEKTHUECKOTO U NEPUTEKTUYECKOTO TUIIOB),
JUIL CUCTEMBI C IPOMEXYTOUHBIMU (pa3aMu (XMMMYECKMMM COEAMHEHUSIMM) U JJISI CUCTEMBI C
IpeBpalmeHreM B TBEPIAOM cocTossHuHU. OmpeaenieHe Yrcia cTeneHeld cBo0o 1! u3 npasuia ¢as,
KOJINYECTBA JKUAKON U TBEPIOM (hazbl B [BYX(a3HbIX 00JaCTAX M0 NMpaBHITy pblyara. JlnarpamMmsl
COCTOSIHMS] TPEXKOMITOHEHTHBIX CHCTEM.

Tema 3. Kpucranusanus MeTajnioB U CIJIABOB

Kpucrannuzanus kak ¢a3oBbiii nepexoa. MexaHu3Mbl 3apOXkKACHUS U pOCTa KPUCTAIIOB,
napameTpsl npouecca. M3meHenue cBoboaHoil sHepruum ['ub6ca. IlonsTHE O KpUTHYECKOM
3apoJpllIe, €ro pasMep C Y4YETOM MEPEOXJIAKICHUsA paciuiaBa i Cllydass TOMOTE€HHOIO
oOpazoBanus. DakTophl, BIMAIOLIME HAa NPOLECC TETEPOreHHOro 3apoibleo0pa3oBaHUsL
(creneHpb MepeoxJIaXAEeHUs M IMeperpeB paciuiaBa, KojeOaHus B 3aTBEPJEBAIOLICH >KHUJIKOCTH,
HaJIMYME MAaKpOIOTOKOB, CHJIBHBIE DJIEKTPUUYECKHE WJIM MarHUTHBIE TIOJIsI) M POCTa.
IIpencraBnenre o0 ABYMEpPHOM 3apojbliie. BiusHue pasmepa 3epeH Ha JIIEKTPUYECKHE U
MEXaHUYECKHE CBOMCTBA METAJUIOB M  CIUIAaBOB, MOAM(DUIMPOBAHUE HUX CTPYKTYpHI,
Pa3HOBUIHOCTU MOJU(DUKATOPOB. JIeHIPUTHBIN POCT; (AaKTOPHI, BIUSIOIINE HA MAKPOCTPYKTYPY
ciutkoB. [lepepacrpenenenue npumeceil NMpu 3aTBEpAECBaHUHU, KOIPOUIMEHT pacipeaeIeHUs.
3oHanbHas U oOpaTHas JIMKBAIUs; (aKTOphl, BIMUSIONIME HA CTENEHb NMPOSBICHUS MOCIEIHEH.
Crioco0b! ycTpaHeHHUs JIMKBALMK: HOPMaJibHasi KpUCTAUTM3AIUS U 30HHAS TUIaBKa.

Tema 4. Meroabl HccIe10BAHUSA KPUCTAJVINYECKOI0 CTPOCHUSI MATEPHAIOB

Knaccugukanuss MeTomoB HCCIEOBaHUS CTPYKTYPhl KPUCTAJUIMYECKMX MaTepHasoB.
OnTuueckass U AJEKTpOHHas MHUKpockonus. [ludpaxTomerprueckue METOJbl HCCIEeT0BAaHUS
CTPYKTYpbI: HMHTep(epoMeTpusi B ONTHUYECKOM JHAara3oHe, PEHTI€HO- U DJIEKTPOHOrpadus.
OcHOBHBIE Pa3HOBUIHOCTU PpEHTreHorpauyeckux METOJ0B, MpelcTaBieHre o0 oOpaTHOM
peleTke, CUCTeMbl (OKYCHPOBKM OTPaKEHHOTO PEHTTeHOBCKOTO My4YKa, BO3MOXXKHOCTHU
COBPEMEHHBIX PEHTTeHOBCKUX nuppakromerpoB. IlpeacraBieHuss o CHEKTPOCKOMHMYECKUX
MeToJax aHanu3a xumudeckoro crpoenus (no MK-cnekrpam nornomenus, Oxe-31€KTPOHHBIN
aHAJIN3, METO/bl CIEKTPOCKONUU BTOPUYHBIX MOHOB, pe3epPOpIAOBCKOr0 0OpaTHOTO pacCcestHUs
HMIOHOB T'eJIus).



Tema S. UcnibITaHNA MeXaHUYECKHX CBOMCTB MATEPHAJIOB B YCJI0BUAX CTATHYECKOTIO0,
AUHAMHUYECKOI0 M HMKJIHYECKOr0 HATPYKEHHOE

IlepeueHp XapakTepUCTUK MEXAHUYECKUX CBOMCTB, 3aBUCSILIUX OT COCTaBa U CTPYKTYpPbI
MaTepuanga U ONPEICIIOIINX €ro TEXHOJIOTHnYeCKUe cBOMCTBA. CBA3b MEXAY HAINPSOHKCHUEM U
negopmanueil MeTaJUIMYeCKHX KOHCTPYKIIMOHHBIX MAaTepHajioB B YCIOBHSX PACTSKCHHS.
OCHOBHBIE XapaKTEPUCTHKU: IPEEI IPOUHOCTH, MOYJIb HOPMAJIbHOM YIIPYTOCTH, KO3 (PUIIEHT
YIUTMHEHUS, MOIYJb CIBUTA, MOJYJb O0BEMHOTO CHKaTHs, OTHOCUTENIbHOE U3MEHEHHE 00BhEMa,
ko3pduuuent Ilyaccona. O600mEHHBIN 3akoH ['yka, CBSI3b MEXIY YNPYrMMH KOHCTaHTaMHU.
Buapl Harpy)xeHus: MaTepHajoB: pacTsHKeHUE, CJIBUT, KpPYUEeHHUE, U3THO.

Knaccugukanus MeTo0oB MEXaHWYECKMX HCHbITAaHUH. OCHOBBI CTaTUYECKUX METOJ0B
UCTIBITAHUS: Ha pacTsHKEHHE, CKaTHe, M3rud, KpydeHue; uaMepeHue TBEproctu u np. Cxembl
UCTBITAHUH,  NpUMEHsAeMble  o0pa3libl, WUCTOYHMKM  morpemHocredl.  Omnpenensemsle
XapaKTEPUCTUKU YIPYrOCTU M IIACTUYHOCTH MAaTEpUajoB, B TOM 4YMCIE NPU UCHBITAHUAX Ha
JBYXOCHOE pacTspKeHHe. I'paHuIpl IpUMEHEHUsT METOJ0B U3MEPEHMS TBEPLOCTH 1O bpuHento,
Meitepy, Bukkepcy, Poksemny, napananuem, no llopy. JlmHaMuueckue METOAbl UCHBITAHHUS:
yJlapHbl€ UCMBITAHUSA Ha MAasSTHUKOBBIX M KPYTHJIbHBIX KOINpax (MpelCTaBIeHHEe O KPUTHUECKON
TEMIIEPAType XPYIKOCTH), HA YCTAJOCTHYIO BBIHOCIMBOCTh. OIpeneneHne MeXaHM4YEeCKHX
HaNPSDKEHUH B IVIEHOYHBIX MOKPBITUSAX.

Tema 6. [InacTuyeckas fepopManus U peKPUCTAIINZALMSA

[Tnactuueckass negopmanus M €€ MeXaHM3Mbl Ha CTaJUAX JETKOTO CKOJbXEHUS
JUCIOKAlMM, CTaJuu YIPOYHEHHs M CTaauu Bo3BpaTa. llepemenieHue auciaokanuy Ipu
negopManuy MaTepualoB U UX B3aMMOJEHCTBHE MEX1y COOOH U ¢ IpYTMMHU BUAAMU JE(PEKTOB.
W3MeHeHne CTPYKTypbl M CBOMCTB MOJUKPUCTAIIMYECKMX MAaTEpUajoB IPH IUIACTUYECKON
nepopmanuu. OOpa3oBanue mnojioc aedopManuu M TEKCTypbl. MexaHH3M YINPOYHEHUS Npu
utactTrueckoit gedopmarun. Haxen. Buasl omknra HakIenmaHHBIX METAJUIMYECKUX MaTEPUAIIOB!
IIPEIPEKPUCTAIUIN3ALMOHHBIA U PEKPUCTAIIIM3AMOHHBIN oTxkuUr. [Iponeccsl, npoTekaromue Ha
CTaJugX BO3BpaTa, MOJMIOHM3AIMM M pocTa cyO3epeH, a TaKKe Ha CTausX IEepBUYHOM,
coOMpaTenbHON U BTOPUYHOM pekpucTaum3anuy. JuarpaMma pekpuctauiM3annu. Xoa0JHoe U
ropsiuee 1e(opMUPOBAHUE.

Tema 7. DnekTpH4ecKkne CBOMCTBA MATEPHAJIOB

Krnaccudukanus marepuaios o 2JIEKTPUYECKUM CBOMCTBAM Ha OCHOBE 30HHON T€OpUH Ha
IPOBOIHUKH, TOTYIPOBOJHUKH U AUIEKTPUKH. DIIEKTPOIPOBOJHOCTh METAIIIOB M COOCTBEHHBIX
MOJIYTIPOBOJIHUKOB, BJIMSHHE TOABM)KHOCTH HOCHUTENEH 3apsiaa. ODIEKTPOCONPOTHBICHHE Ha
HU3KOW M BBICOKMX YacTOTax. YJAelIbHas DJJIEKTPOINPOBOAHOCTb U 3JIEKTPOCONPOTHUBIICHUE;
TEMIEPATYPHbI KO3(Q(PUIUEHT CONPOTUBIEHUS, YACIbHOE IOBEPXHOCTHOE M KOHTAKTHOE
conporuiieHue. [loBeneHne MaTepuaaoB BO BHEIIHMX DJJEKTPUYECKHX TOJAX. SIBieHue
NeKTpoMurpanuu B Metauiax. [lomspuzaumst B AudnekTpukax. JusnexTpuyeckas
BOCIIPUMMYHMBOCTD U JUAJIEKTPUYECKAsl MPOHULAEMOCTD, IMOJSIPU3als B CETHETOAIEKTPUKAX.
Husnextpudeckue notepu (00yCIOBICHHBIE CKBO3HBIM TOKOM M TOKOM a0COpOINH): BEIMYMHA
noTepsb, cBs3b ¢ tg d. Buasl 1 MexaHu3Mel mpoOost B JUAIEKTPUKAX (TEIIIOBOTO, HJIEKTPHUYECKOTO,
MOBEPXHOCTHOTO, HOHHU3AIMOHHOIO, J3JIEKTPOXUMHYECKOr0). BiMsHue Ha aieKkTpuyeckue
CBOWCTBAa MAaTEpHAJIOB MX CTPOCHUS —Ae(PEeKTOB B MOJIYNPOBOJHUKAX U JUDJIEKTPUKAX,
ANEKTPOHHOW  CTPYKTYpbl B  Meraiiax. (CBOWMCTBa  CBEPXMPOBOJHHMKOB, IMOHATHE O
JBYX>KUJKOCTHOW MOJIENTH CBEPXIPOBOTHHUKOB. Pa3mepHbie 3()(ekThl mpu MpOTEeKaHUU TOKa B
TBEPAOTENIbHBIX CTPYKTYpax.

Tema 8. Tenropuznveckne ¥ MArHUTHBIE CBOHCTBA MaTePHAJIOB

Tennodusnyueckne  CBOMCTBA  MaTepuajoB:  KAPOCTOWKOCTb,  XapakTepuzyemas
TEMIIepaTypoil pa3MsIrdeHus U TeMIIEpaTypoil BCIBIIIKH; KapOIPOYHOCTh (Mpeaes JUTUTEIbHOM
MPOYHOCTH), XJAJ0JIOMKOCTh (MOPOr XJIaJ0JIOMKOCTH U TEMIEepaTypHBIM 3amac BS3KOCTH),
TEIUIOBOE PaCIIMPEHUE, TEIII0OEMKOCTD, TEMJIO- U TEMIIEPATYPOIIPOBOJHOCTb.

OCHOBHBIE MarHUTHBIC CBOMCTBA MaTEpUaOB: HAMarHMYEHHOCTh (MOMEHT B €JMHHILE
00bEMa), MarHUTHAs! BOCTIPUMMYHUBOCTE. Kitaccugukariyst MaTepuaioB [0 MarHUTHBIM CBOMCTBaM



Ha naua, mapa, ¢eppo, aHTHUdeppo- U (GeppuMarHeTHKu. [Ipumepsl, BIMSHUE TEMIIEPATYpHI.
BenmnunHa MarHUTHOW WHIYKIWHU JUIS MarHUTHBIX M HEMarHWTHBIX MaTepHalioB. MarHUTHBIC
NOTEPU U MEXaHW3M HaMarHU4MBaHUsS (EPPOMArHUTHBIX MAaTEPUAIIOB MO0 MEPE POCTA BEITMYHHBI
HAINpPsDKEHHOCTH BHEITHETO MarHUTHOTO 1oJisl. OCOOEHHOCTH MarHUTHBIX TUIEHOK.

Pa3znea 2. MeTtaiinyeckne KOHCTPYKUMOHHbIE MATEPHAJIbI

Tema 9. @a3bl, CTPYKTYPbI U NIPeBPallleHUs] B CUCTEME KeJle30-yIJiepos

®a3pl, CTPYKTYphI U IIPEBPALLEHUS B CUCTEME JKEJI€30-YIIIEPO/IL.

OOmiasi xapakTepUCTHKa CILJIAaBOB Xeje3a. /luarpamMma COCTOSHUS JKelIe30-yriiepoj B
00J1aCTAX MEPUTEKTUIECKOT0, IBTEKTOMIHOTO M SBTEKTUIECKOTO IpeBpaiieHns. OCHOBHBIE (a3bl:
bepputr, ayCTEeHHUT, LEMEHTHUT, JeAeOypUT U CTPYKTYpbl, OOpasyrolmuecs B CTaliX IpHU
U30TEPMHUYECKOM MPEBPAILCHUH AyCTEHUTA: MEPIUT, COPOUT, TPOCTUT, OCHHUT; MApTEHCUT U
ycI0BHS UX (HOPMUPOBAHMSL.

Tema 10. OcHOBBI TEpMUYECKOH M XMMHKO-TepMHYecKOl 00padoTKu

OcHOBHBIE BHJBl TEPMUYECKOH OOpaOOTKM: OTXKUI, 3aKajKka, OTIYCK, CTapeHue.
Jocturaemble CBOMCTBA KOHCTPYKIMOHHBIX MAaT€pUaloB IIpU TEpMHUYECKOH 00paboTKe.
CymHocTh ¥ OCOOEHHOCTH XUMHKO-TEPMHUYECKHX METOJO0B OOpabOTKH —IIEMEHTAIHH,
A30THPOBAHUS, HUTPOLEMEHTAIIMN, OOpUPOBAaHHMS M JAp., BKJIIOYAsh IMPOBEACHHE IPOLECCOB
00pabOTKH MaTEepHaJIOB B IJIa3MeE.

Tema 11. CTaju ¥ 4yryHsbl

Knaccupukanus U MapkupoBKa cTajeid. YIJIEpOAUCTbIE KOHCTPYKIIMOHHBIE CTalld
(0OBIYHOrO KayecTBa, KayeCTBEHHbIE, CIELUalbHbIC). BnusHue mnpumeceil Ha NPOYHOCTh U
yIApHYIO BSI3KOCTb JIETUPOBAHHBIX CTajel, a Takke Ha HUX YCTOWYMBOCTb K KOPPO3HH.
[Ipumenenue craneit B koHcTpykiusix POC.

Knaccuukanus um mapkupoBka uyryHoB. CTpyKTypa M CBOicTBa ceporo, 0enoro,
BBICOKOITPOYHOT'0, KOBKOT'O U JIETUPOBAHHOTO YYT'YHOB.

Tema 12. KOHCTPpYKIIMOHHBIC MaTepHaJbl HA OCHOBE HBETHBIX M 0JIArOpPOAHBIX
MeTa/10B. KoMIO3MMOHHBbIE M MOPOIIKOBbIE MATEPHAIbI

ANIOMMHUH U €ro cIuiaBbl: 1eopMUpyEMbIe (IIOPAIFOMUHBI) U JUTEHHbIE (CHITYMUHBI).
[Tpouecc aucnepcuonHoro TBepaeHus. CmaBbl Menu: nedopMupyeMble (JIAaTyHH) U JTUTEHHbIE
(Opon3el). CrmaBel TMTaHa, MarHus, JUTUA M Oepwuius. KoMMO3WIIMOHHBIE M MOPOIIKOBBIE
MaTepuaibl.

3omoTo M cepebpo. Jlerupyromue KOMIIOHEHTHI B JiparMeTajlaX pa3IM4HbIX Npod u
BJIMSHUE HAa OCHOBHBIE CBOMCTBA. MeTamibl MJIATHHOBOM TPYIIIbI, CIUIaBbl U XHUMHUYECKHE
COEIMHEHUSI HAa UX OCHOBE. TOHKOIUIEHOYHBIE MOKPHITHSA. TEKCTypHpOBaHHBIE MaTepHalbl U
MOHOKPHCTAJLJIBL.

Pazgen 3. DiekTpo, paaMoTeXHHYeCKHe M HeMeTAIMYeCKHe KOHCTPYKLHOHHbIE
MaTepHaJbl

Tema 13. [IndsiekTpudeckre MaTepHuaJibl, OJUMEPHI U MJIACTMACCHI HA HX OCHOBE

Knaccudukanus TuaneKTprdecKuX U HEeMETAIUTMIECKIX KOHCTPYKITMOHHBIX MaTePHAJIOB.
['a3000pa3Hble  NUANIEKTPUKH: CBOMCTBA M  NpuMeHeHHe. JKuakue JUdIIeKTPUKH ——
TpaHcpopMaTOpHOE, KOHIEHCATOPHOE HE(TAHbIE Macia; CHHTETUYECKHE Maciia — COBOJI, COBTO,
(dTOpOopraHnyecKue JKUAKOCTH, OpraHuyeckue 3(Upbl, MOTUCUIOKCAHOBBIE KUAKOCTH: CBOMCTBA
U TnpuMeHeHHe. TBEpaple OpraHWYecKHe, HEOPraHWYEeCKHe ¥ DIIEMEHTOOPTaHUYECKHe
TAIEKTPUKUA. CerHeTOAIEKTPUKH.

[Tomumepu3amusi W TMOJUKOHIEHCANUS, JIMHEHHbIE W TPOCTPAHCTBEHHBIC IOJMMEPHI.
OHOKOMITOHEHTHBIE HETIOJIAPHBIE (MOTUATUIICH, PTOPOIUIACT 4 U Jp.), MOJISPHbIE MIaCTMACChI
(J1aBcaH, TOJIMXJIOPBUHIII, TIOJIMAMHUJIBI U JIP.) U CMOJIBI (3MOKCUJIHBIE, (DEHOTOATbICTHAHBIC 1
ap.). Kommno3uimonHbie MOPOIIKOBbIE, BOJIOKHUCTBIE, CJIOUCTHIE MJIACTMACCHI.



KayuykoBble marepuansl. Jlaku, smanu, cMoiibl. OCHOBHBIE CBOWCTBA, OCOOEHHOCTH
HAHECCHMSI IIOKPBITUN U UX IPUMEHEHUE.

Tema 14. Heopranuveckue KOHCTPYKIMOHHbIE MATEPHAJIbI

Knaccupukanus M OCHOBHblE (DU3MKO-XUMHUYECKHE CBOICTBAa, OCOOCHHOCTH MX
ucnonp3oBaHus. CTEKIO U CTEKJIOKpUCTaLIMYecKue Mmarepuanbl. Kepammuka: CBOHCTBa,
KjJaccu(uKkanus, OCOOCHHOCTH TEXHOJOIMH JeTajnell M3 Kepamuku. Kommo3nnuoHHbIE
MaTepuaibl Ha HEOPraHU4eCKOW MaTpHULIE.

Tema 15. [IpoBoaHNKOBbIE, TEH30METPUYECKHE, Pe3UCTHUBHBIE U IPyrUe MaTePHaJibl
¢ oco0bIMHu cBolicTBamu. IIpunoun

Knaccugukanus ¥ OCHOBHBIE CBOMCTBA TEXHHYECKHUX IPOBOAHUKOBBIX MAaTEpUANOB.
Marepuansl BBICOKOH HPOBOJMMOCTH, CIUIaBbl BBICOKOIO COIPOTUBIIEHMS, IPOBOJSIINE
MOIUGUKALMK YIIIepOAa, TEH30METPUYECKUE CIUIaBbl, KOHTAKTHBIE MaTepHallbl, CIUIaBbl JJIs
HarpeBaTeJIbHBIX AJIEMEHTOB, TEPMOIIAp U TEPMOPE3UCTOPOB. Marepuaiibl JUisl BaKyyMHOW U
KPUOT'€HHOM TEXHUKHU C 0COOBIMM (PU3MKO-XUMUYECKUMU cBOMCcTBaMu. [Ipunoun u ¢irocsL.

Tema 16. Ilos1rynpoBoAHNKOBbIEe MaTepPHAJIbI

Knaccugukanuss W OCHOBHblE  CBOICTBAa  IOJIYIPOBOAHUKOB.  DJIeMEHTapHbIE
NOJIYIPOBOJHUKU: KPEMHMM, TE€pMaHMW, ceJeH. ONUTaKCUalIbHbIE CTPYKTYpbl Ha OCHOBE
KpEMHHUS: IIOJIy4eHHE, MapKUpOBKa M HCHOJb30BaHUE. [loiynmpoBOIHUKOBBIE COEIMHEHUS
pPa3IUYHBIX THUIIOB U TBEPJbIE PACTBOPHl Ha UX OCHOBE; OCOOEHHOCTU U NPUMEHEHHE MIJIs
U3rOTOBJICHHUSI CBETOM3IIyHalOIIUX AUOIOB M (oTorpeodpazoparenet. Iloaukpucrammyeckue,
amMop(QHbBIE U OPraHUYECKUE TOITYIIPOBOJHUKOBEIE MaTepralibl. KpeMHUI COTHEYHOTO KauecTBa.

Tema 17. MarHuTHbIE MATEPHUAJIbI

Knaccudukanuss u1 0COOCHHOCTH CTPOEHHUS MarHMTHBIX MaTepuajioB. MarHUTOMSATKHE
MaTepuaibl: TEXHUYECKH YHMCTOE HKEJIE30 U HU3KOYIJIEPOAUCTBIE CTANM, MIEKTPOTEXHUYECKas
CTallb, MEPMAIJION, anbcudepsl, MarHUTOAMIICKTpUKH, (epputsli CBUY- u ¢ mpsmoyroasHON
nemied rucrepesrca. MarHMTOCTPUKLIMOHHBIE METaJIbl M CIUIaBbl. MarHUTOTBEpAbIE
MaTepuaibl: JIETMPOBaHHbIE MApPTEHCUTHBIE CTalld, JUTbIE BBICOKOKOIPLIETUBHbBIE CIUIABHI,
MarHuThl U TMOPOIIKOB, MarHUTOTBEPbIe GeppuThl. TepMoMarHuTHbIE MaTepraibl. MarHUTHbIE
IUIEHKU, 0COOCHHOCTHU TEXHOJIOTHH.

4.4 TeMbl U IVIAHBI NPAKTHYECKUX 3aHATHI

Ne Ne pazpena HaumenoBanue Oo0beMm B
n/n AUCHUIIMHBI NMPAKTHYECKUX/T1a00PATOPHBIX 3aHATHIA yacax
1 |PusuKo-xuMu4eCcKUe Pewenue 3a0au no memam:
OCHOBBI JleeKThI KPUCTAILUTUIECKOTO CTPOSHUS,
MaTepuaIoBeIeHUs METO/Ibl X BBISIBJICHUS U T€TTEPUPOBAHMSL.

AHanmM3 MOJIENH 3JIEMEHTAPHOMN STYEUKH,
WHJIeKChl MuJuiepa, METO/1bl, HCCIIEIOBAHUS
CTPYKTYPBI, pacdeT ImapaMeTpoB dJIEMEHTAPHOM
STUCHKH.

CrtpoeHue BemiecTBa, TUIBI XUMUYECKUX
CBA3€H, pacueT CUJ B3aUMOJICHCTBHS HOHOB B 6
TBEPJIOM TeJIe U DHEPTUM NOHU3AIIHH.

N3yuenue quarpaMm COCTOSIHUS, METOJIUK
pacdyeTa KOMIOHEHTHOTO B ()a30BOTO COCTaBa
OMHAPHBIX CTIIABOB.

Br160p Bua 1 pexxuMoB TEPMOOOPAOOTKH
JUTSL TIOJTYYEHUS TPEOyeMbIX MEXaHUUIECKHX
CBOWCTB IO AMArpamMMe COCTOSIHUS JBOMHBIX
CILIABOB.




2 |Meramuueckue Pewenue 3a0au no memam:
KOHCTPYKIIHOHHBIE N3ydeHue METOI0B OIpEaEIEHUS
Marepuabl MEXaHUYECKUX CBOMCTB KOHCTPYKIIMOHHBIX
MaTepHUasoB MO Pe3yJbTaTaM CTAaTUCTUYECKUX,
JUHAMHAYECKHUX U HUKINYECKUX UCIIBITAaHUM. 6
N3yuenune yeTbipex OCHOBHBIX
CTPYKTYPHBIX IIPEBPALICHUH, B CTAIAX IIPU
TepMOOOpaboTKe.
N3yuenue BnusiHUS TEpMOOOPAOOTKHU Ha
CBOMCTBA YEPHBIX U IIBETHBIX METAJUIOB
3 |DnekTpo, Pewenue 3a0ay no memam:
paluOTEXHUYECKUE U N3yuenne MUKPOCTPYKTYPBI U CBOWCTB
HEMETAJUIMYECKUE LBETHBIX METAJJIOB U CIUIABOB HA OCHOBE
KOHCTPYKIIMOHHBIE IBETHBIX U OJIATOPOIHBIX METAJLIOB.
Marepuabl KoMno3uimonssie U NOPOIIKOBBIE 6
MaTepHuabl.
N3yuenue MeTo10B OnpeeeHns U METOANK
pacdeTa OCHOBHBIX JIEKTPO(PU3UIECKUX
XapaKTEPUCTHUK MOIYIPOBOIHUKOBBIX
MaTepUaIoOB U IUAJICKTPUKOB.
UTOT'O 18
5. Obpa3oBaTe/ibHbIE TEXHOJIOTHHU
Ne .
u/n HaunmenoBanmue pa3zjiesna | Buabl yueoHbIx 3anusiTuii | O0pa3oBaTesibHbIe TEXHOJIOTHH
1. DU3NKO-XUMUYECKHE Jlekuus Broanas nekmus-undopmarus ¢
OCHOBBI MCIIOJIb30BAHUEM NPE3EHTAIINU
MaTepHAIOBEICHUS [IpakTuueckoe 3ansiTue |MO3roBoil ITYpM, pELIEHUE
3a/1a4
CamocrostenbHas pabota |[IpopaboTka u moBTOpeHHE
JEKIIMOHHOT0 MaTepuaia
[ToaroroBka K IpakKTUYECKUM
3aHATHUSAM
KoncynpTupoBanue nocpeacTBom
3JIEKTPOHHOU IMOYTHI
2. |Merannnyeckue Jlekuns Jlexnus-undopMarus ¢
KOHCTPYKITHOHHBIE HCTIOIb30BaHUEM KOMITBIOTEPHBIX
MaTepuaibl U MYJIbTUMEIUIHBIX CPEJICTB
oOyJeHus
[IpakTrueckoe 3anatTue |MoO3roBoil ITYpM, pELICHHE
3a/1a4
CamocrositenbHas pabota |[IpopaboTka u moBTOpeHHE
JEKIIMOHHOT0 MaTepuaia
[ToaroroBka Kk MpakKTUYECKUM
3aHATHUSAM
KoncynsTupoBanue nocpeacTBom
3JIEKTPOHHOU MOYTHI
3. DIeKTpo, Jlexus Jlextus-uHpopMarus ¢
PaAOTEXHUYECKHE U HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
HEMETaJUIMUYECKUE Y MYJIbTUMEMIHBIX CPEJICTB




KOHCTPYKLIMOHHBIE oOyueHus

MaTepuabl IIpakTnueckoe 3ansTue |MO3roBoil WITypM, pelIEHUE
3a1a4

CamocrosrtenbHas pabora |[IpopaboTka u moBTopeHue
JIEKIIMOHHOT'O MaTepuaia
[ToaroroBka K IpaKTUYECKUM
3aHATUAM

KoncynpTupoBanue nocpeacTsom
3JIEKTPOHHOW IOYTHI

6. OueHounbie cpeacTBa (MaTepuabl) JJsS TEKYIIEro KOHTPOJS yCHeBaeMOCTH,
MPOMEKYTOYHOM aTTEeCTAMU 00yUAOIIMXCS

6.1 IlpuMepHbIe 3a7aHusl 1JI MPAKTHYECKUX PadoT

Sagaua Ne 1.

TBépnocts manoyraepoauctoi cranu pasHa 180 HB. Uemy mpumepHo paBeH mpenen
MPOYHOCTH 3TOH cTanu? Kak MOKHO, UCTIONB3YS 3TY HHPOPMAIIUIO, ONIPEICTUTh MAPKy CTAIH 110
I'OCT 1050 — 88?

3amaga Ne 2.

Kakue npoyHoCTHbIE CBOMCTBA METasla ONpPEAEIAI0T IPU UCIBITAHUU pacTshkeHuem? B
4yeM pasiauuue I[pu  o0paboTKe pe3yslbTaTOB MCHBITaHUS O0pa3loB U3 HHU3KO — U
BBICOKOYTJIEPOAUCTON cTamu?

3agaua Ne 3.

Kakwue rractindeckue CBOMCTBa METaJlIa ONPEACIISIOT PU UCTIBITAHUY pacTsokeHueM? Kak
BIUSIOT a0CONIOTHBIE pa3Mepbl OOpa3lOB HAa YHUCIEHHbIE 3HAYEHHUS XapaKTEPUCTHK
MJIaCTUYHOCTU?

O0ocHyiiTe CBOIO TOUKY 3pEHHUSI.

3amaua Ne 4.

JIBa MaTepuasa UMEIOT PaBHYIO POYHOCTb, HO PA3IMUHYIO TNIACTUYHOCT. KakoMy U3 HUX
CIelyeT OTAAaTh TNPEANOYTCHHE C TOYKHA 3pEHUs HAA&KHOCTH TpH paboTe B YCIOBUAX
pacTskeHus?

3amaua Ne 5.

[Tpu WCTIBITAaHUM «IECATUKPATHBIX» 00pa3IOB TUAMETPOM OMM JIJIsl MAJIOYTJIEPOIUCTOM
CTaJIN TOJIy4€HO OTHOCUTENbHOE yunHeHue 610=20%.

[TepecunTaiite d10 B 05, €CIIM U3BECTHO, UTO 25% YyATUHEHUS «IecITUKpaTHOro» U 40% —
«IISITUKPATHOTO» 00pasiia JIOKaTH30BaHo B mieike, T.€. Alw/Al10=0,25 u Alw/Ai5=0,4.

3agaua Ne 6.

[Ipu ucnpITaHUM «IECATUKPATHBIX» 00PA3IOB TUaMETPOM OMM JUTsl CPETHEYTIICPOUCTON
CTaJIi IOJy4YE€HO OTHOCUTENNbHOE y/utnHeHue d10=10%.

[TepecuwnTaiite 010 B 05, €CJIM H3BECTHO, YTO 30% yIIUHEHUS «IECATUKpAaTHOTO» U 46% —
«IISITUKPATHOTO» 00pasiia JIOKaau30BaHo B mieike, T.€. Alw/Al10=0,3 u Alw/Ais=0,46.

Samaua Ne 7.

Hcnonb3yst AOMONHUTENBHBIE TaHHBIE, TOCTPOWTE AUArpaMMy cOCTosiHUS Sn — Zn. Ha
JUarpaMMe COCTOSTHUS YKaKUTE (Da30BBIM COCTaB CIIJIABOB B 00JIaCTAX AuarpaMmebl. J[iis criaBa
T[TOI1-60 (60% Sn) npoanamu3upyiite Ga3oBklii cocTaB mpu Temmeparype t=250:°C.

3amada Ne 8.

J1J1s U3roTOBIEHHS MOJIOTKA HEOOX0IMMa CTallb, HMEIOIIAst B OTOXKEHHOM COCTOSIHHH
TBEpOCTh MO bpruemto 2000 MITa.

K kaxoii rpynme crasiei mo Ha3HAYEHUIO TOJDKHA MPUHAIEKATh 9Ta CTallb, CKOJIBKO B
HEeW yriepojia, Kak OHa MapKupyeTcs?

3amgaua Ne 9.

JI71st CTalbHBIX M3EHMH ¢ TUHEHHBIM pa3MepoM 15 MM BeIOpaTh peXUM 3aKaliku. Mapka



cramu: 2)30, 6)40, B)45, 1)50, 1)55, €)60.

HpI/IMepHLIe 3aJaHus JJIsl CAMOCTOATEIbHOI paﬁoTbI

1. B cooTBercTBUU ¢ HOMepOM Barero BapuanTa BeImucath U3 Tall. 1 MaccoByro J0IO
yIJIepoia KOHTPOJIBHOTO CIIaBa U TEMIIEPATypy.

2. Ha mucre ¢opmara A4 Bbrueptuth aumarpammy coctosuusi Fe-FesC (puc. 1).
OO003HaYUTh CTPYKTYpHBIC COCTABISIOIIME BO BCEX OOJACTAX IUArpaMMbl U ONMHCATh KakKue
CTPYKTYpHBIE U (pa30Bble MpeBpalieHus OyayT MPOUCXOAUTH NPU MEAJICHHOM OXJIAXICHUHU U3
KHJKOTO COCTOSIHHS CIIJIaBa.

3. Hanectn Ha nuarpamMmy (UIypaTHBHYIO JMHHIO KOHTPOJBHOTO CILIaBa, BBIMOJHUTH
HOCTPOEHHE HEOOXOAMMBIX KOHOJA M IOCTPOMTH KPUBYIO OXJIQXKICHHS KOHTPOJBHOTO CIUIABA.
Jate noapoOHOe onucaHue ero MUKPOCTPYKTYPBI IPY MEIICHHOM OXJIaXKICHUH.

4. Yka3aTb K KakOH TpyIIe J>KEIE30yIJIePOANUCTBIX CIUIABOB OH OTHOCHUTCS, IIO
BO3MOKHOCTH IIPUBECTH MAapPKy PACCMOTPEHHOTO CIUIaBa M €0 IPUMEHEHHE.

OtBeyass Ha BOIIPOCHI MHJIMBHUIYAJIILHOTO 33/1aHMs, HEOOXOJUMO HAYEPTUTh AUArpamMmy
COCTOSIHMH 7K€JIe30—1[EMEHTHT IIPOBECTH HA HEW OpIMHATY, COOTBETCTBYIOIIYIO 33JAHHOMY CILIaBY
U 0003HAYNTh HA HEHl BCE KPUTHYECKHE TOYKH. PSoOoM C amarpaMMoil HayepTUTh KPHUBYIO
OXJIXKJICHUSI TAHHOTO CIUIaBa, MOKA3aB CBsI3b KPUTUYECKUX TOYEK HAa JUarpaMMe W KPHBOH, U
OIUCATh CYIIHOCTh NPEBPAIIECHHIA, POUCXO/SIINX B CIUIABE ITPH MEUICHHOM OXJIaXKICHUU.

Tabnuna 1 — MaTtpuiia BapuanToB U1 MHANBUAYAIBHOTO 3aJaHUS

Ne % yraepona (mo Ne % yrnepona (1o Ne % yrunepona (1o
BapHaHTa Mmacce) BapHaHTa Mmacce) BapuaHTa Macce)
1 0,1 11 50 21 4,5
2 3,5 12 4,3 22 0,6
3 0,9 13 1,0 23 0,25
4 0,022 14 3,0 24 1,1
5 0,018 15 0,8 25 4,7
6 2,0 16 0,4 26 0,5
7 2,8 17 1,3 27 1,2
8 0,35 18 2,2 28 0,9
9 0,7 19 55 29 0,05
10 1,8 20 0,012 30 0,045
m 0 |
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Pucynoxk 1 — luarpamma cocrosinus «XKenezo-LlemeHTuT»



6.2 KoHTpo/ibHBIE BONPOCHI W 3aJaHUsl [Jisi NPOBeIEHHS MPOMEKYTOUHOI
arrecrauuu. [IlpumepHbIil nepevyeHb BONMPOCOB K 3a4eTy

1. OcHoBHBIE CBOMCTBA METAJIIOB.

2. OcHOBHBIE MEXaHMUYECKUE CBOIMCTBA. McribITaHne Ha pacTsHKeHUE

3. Metoab! onpezieneHust TBEpJOCTH METaIIIOB.

4. MukpoaHa/lu3 CTpPOEHUSI METAJIJIOB U HOBBIE METO/IbI CCIIEI0OBAHUS CTPYKTYPBHI.

5. Makpoanaiu3 CTpoeHHUs METaUIOB (METO MaKpOILIU(OB, METOI H3JIOMOB).

6. Knaccuukanus merauioB. 3HadeHne pabOT OTEUYECTBEHHBIX YYEHHBIX B Pa3BUTHH
METaJUIOBEICHHS.

7. ArperaTHble COCTOSIHUS. THUIIBI CBSI3€M B KpUCTAJLIAX.

8. DnemenThI KpucTaIorpaduu. AHU30TPOIHUS CBOMCTB.

9. Ctpoenue peaabHBIX KPHCTAILIOB.

10. ledeKThl KPUCTATUTMYECKOTO CTPOSHHUS METAJIIIOB

11. Kpucramnusanus MeTauioB.

12. MexaHu3M KpHCTaIIM3alM1 METAJUIOB.

13. [Momumopdhu3mM MeTaIIOB.

14. CtrpoeHnue cI1aBOB B )KUAKOM U TBEPIOM COCTOSIHUSX.

15. JluarpaMMbl COCTOSIHUS ABOWHBIX CIIJIaBOB. KauecTBEHHbIN U KOJIMYECTBEHHBIN aHAIN3
CILJIABOB.

16. Inarpamma coctosiHus «OKenezo-Yriepon». PaBHOBeCHBIE IPEBPAIICHUS CTAIISX MIPH
OXJIaXKICHUHU.

17. dnarpamma coctosinus «Kene3o-Yraepoa». PaBHOBecHbIE TTpeBpallleHUs] B YyryHax
IPU OXJIAXKICHUM.

18. luarpamma  cocrosiHust <« OKeneso-Yrmepon».  Kmaccudukamuss — cruiaBos.
KavecTBeHHBIH U KOIMYECTBEHHBIN aHAIN3 CIUIaBOB.

19. Knaccudukanus npumMeceid BIUSIHAE JISTHPYIOUINX dJIEMEHTOB Ha CBOWCTBA CTaJIH.

20. Biusinue yriaepojia 1 MOCTOSIHHBIX IPUMecei Ha CBOMCTBA CTaIH.

21. Knaccuduxanusi 1 MapKupoBKa CTaJIeH.

22. Knaccuduxanus TepMu4eckoil 00paboTKi MeTaJIIoB.

23. JlmarpaMMbl H30TEpPMHYECKOTO pacriaja ayCTeHHUTA.

24. OTXUT ¥ HOpMaJIK3alLus CTajeH.

25. 3akanka craneil ¥ BUIbI 3aKaJIOK.

26. 3aKanuBaeMoOCThb U MPOKAIMBAEMOCTb. BU/IbI 3aKalloK.

27. Xumuko-tepmudeckast o00padorka cramu. Llemenrarus.

28. XuMuko-tepMuyeckas o0padoTka ctaneil. A30TupoBaHUe.

29. Xumuko-tepmuieckas oopadorka cranu. uddy3noHHas MeTaLTH3aIHS.

30. Koncrpyknuonnsie cramu. Kraccudukanus, MapKupoBKa, CBOWCTBa, 00JacTb
PUMEHEHHSI.

31. KauectBeHHble yriepoauctsie ctanu. Kiaccudukaius, MapKUpoBKa, CBOMCTBa,
00JacTb MpUMEHEHHUSI.

32. JlernpoBaHHbIE KOHCTPYKLIMOHHBIE cTanu. Knaccugukanus, MapkupoBKa, CBOUCTBA.
O6nacTh NpUMEHEHUS.

33. PeccopHO-TIpy’KMHHBIE U HIAPUKOMOAUIMITHUKOBBIE CTald. MapKupoBKa, CBOWCTBA,
00JacTb MPUMEHEHHUSI.

34. BricTpopexyiue craii. MapkupoBKa, CBOHCTBa, 001aCTh IPUMEHEHUSI.

35. Kimaccudukanmsi, MapkupoBKa YyTYHOB, CBOHCTBA U 00JIACTH MPHUMEHEHHSL.

36. AnmoMUHMIA U ero cruiaBbl. MapKupoBKa, CBOMCTBA, 00J1aCTh IPUMEHEHUS.

37. Menp u ee crutaBel. MapKupOBKa, CBOMCTBA, 00J1aCTh TPUMEHEHHSI.

38. Maruuii 1 ero criaBsl. MapKupoBKa, CBOICTBA, 00JIACTh MPUMEHEHHUSL.

39. AHTH(PHUKITMOHHBIC CTUIaBBl. MapKUPOBKa, CBOMCTBA, 00JaCTh TPUMEHEHHS.

40. ITnactmaccel. CBOICTBa, COCTAB U KJIaCCHU(pHUKAIMS IIacTMacc.



41. JlpeBecHble MaTEPUAIBL.

42. Heopranudeckue MaTepHaiibl (KepaMuKka, CTEKII0, TpaduT, acoecT).

43. KoMITO3UIIMOHHBIE MAaTEPUAIIbI.

44, HaKOKpaCO‘IHBIe H CKJICHBAOIMEC MaTCpHaAJIbI.

45. MerannokepaMHyecKie TBEpAble CIUIaBbl. MapKHpOBKa, CBOWCTBa, 00JIaCTh
MPUMEHEHHUS.
7. CucreMa OLleHUBAHNS IUIAHUPYEMBIX Pe3yJIbTAaTOB 00y4eHH s
dopma KOHTPOJIsS 3a oHy paboTty
Munum. Makec. Bcero
0aoB 6au10B
Tekyuii KOHTPOJIb:
- yuem noceujeHusl 1eKyutl 0 6annos 1 6annos 9 6annos
- AKMUBHAs1 paboma Ha NPAKMUHECKUX 3AHAMUSX 1 6annos 3 bannos 27 bannos
- peuteHue UHOUBUOYAILHLIX NPAKMUYECKUX 3a0ay S bannos 12 6annos | 24 bannos
ITpomexxyTouHas atrrectauus (3auém) 20 6annoe | 40 b6annos | 40 6annos
Wroro 3a cemectp 100 6annoe

8. YueOHo-MeToAu4eckoe 1 MH(OPMAIIHOHHOE 00ecTiedeHue N CIIUTIINHbI

8.1 OcHoBHas JMTEpaTypa

1) MarepualioBeJICHUE U TEXHOJIOTHH KOHCTPYKIIMOHHBIX MaTepUaIOB [ DJIEKTPOHHBIN
pecypc]: yue6nuk/ O.A. Macauckuii [1 ip.].— DIEKTPOH. TEKCTOBbIE NaHHble.— KpacHospck:
Cubupckuii penepanbublii yauepcureT, 2019.— 336 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/99992.html.— 5BC «IPRbooks».

2) MarepuanoBeenue [ DIeKTPOHHBIH pecypc]: yueoHoe nmocooue/ C.B. JlaBbi1oB [1
Ip.].— DAeKTpoH. TeKcTOBbIE NaHHbIe.— MockBa, Bonoraa: Undpa-Unxenepus, 2020.—
424 c.— Pexwum nocryna: http://www.iprbookshop.ru/98417.html.— 3BC «IPRbooks».

3) IMacrotuna O.B. MarepuanoBeenne [ DIMeKTPOHHBIN pecypc]: yuebHoe mocodue/
[Tactotuna O.B.— DneKTpoH. TeKCcTOBbIE JaHHbIe.— MHUHCK: PecyOinKaHCKUI HHCTUTYT
npodeccuonansHoro oopazosanus (PUIIO), 2020.— 276 c.— Pexum noctyna:
http://www.iprbookshop.ru/100385.html.— 3BC «IPRbooksy.

8.2 JlonosinuTeIbHAS JIMTEPATypa

1) MensaukoB A.I'. MarepuanoBeaeHue [ DIeKTPOHHBIN pecypc]: yueOHoe mocodue At
CIIO/ MenwsuukoB A.I'., XBopoBa U.A., YunkoB E.Il.— DneKTpoH. TEKCTOBBIC IaHHBIC.—
Caparos: [IpodobpazoBanue, 2021.— 223 C— Pexum JIOCTYTIA:
http://www.iprbookshop.ru/99930.html.— DBC «IPRbooks».

2) TexHONOTHSI METAJUIOB U CIIaBOB [ DIIeKTpoHHBIN pecypc]: yueonuk/ H.H. Ceprees [u
np.].— DJNEeKTpoH. TeKCTOBbIe NaHHBIe.— MockBa, Bomorga: Muadpa-Umxenepus, 2020.— 480
¢.— Pexxum noctyna: http://www.iprbookshop.ru/98480.html.— 3BC «IPRbooks».

3) Kapanmamos K. K. O6paboTka MeTaioB pe3anreM [DISKTPOHHBIN pecypc]: yueOHoe
nocobue mns CIIO/ Kapanmamor K.K., KinomoroB B.J[.— DnekTpoH. TEKCTOBBIE JaHHBbIC.—
CapatoB: [TpodobpazoBanme, 2021.— 266 c— Pexum JIOCTYTIA:
http://www.iprbookshop.ru/99934.html.— 3B5C «IPRbooks».

4) Beibop u npuMeHeHue MarepuaiioB. B 5 Tomax. T.4. Bei6op v mpuMeHeHHE [IBETHBIX
METaJUIOB U CIUIaBOB [DNeKTpoHHBII pecypc]: yueOHoe mocodue/ H.A. CBuayHoBHY [U ap.].—
DJEeKTpOH. TEKCTOBBIE naHHBIe.— MuHCK: bemopycckas nHayka, 2020.— 617 c.— Pexum
nocryna: http://www.iprbookshop.ru/95443.html.— 3BC «IPRbooks».

5) TexHoOJOTUs KOHCTPYKIIHOHHBIX MaTepuanoB. OCHOBHBIC TOHSATHUS, TCPMHUHBI H
ompezaeneHus [ INeKTpoHHbBIN pecypc]: yaebHoe mocobue/ B.I1. CtynHUKOB [u ap.].— DIEKTPOH.



TEKCTOBBIE JaHHble.— MockBa: MOCKOBCKMI TOCYZapCTBEHHBIM TEXHUYECKUNW YHUBEPCHUTET
UMEHHU H.D. baymana, 2010.— 104 c— Pexum JOCTYTIA:
http://www.iprbookshop.ru/31295.html.— 3BC «IPRbooks».

6) 3apembo E.I. MarepuanoBeacare [DICKTPOHHBIM — pecype]:  ydeOHOe
wuttocTpupoBannoe mocoodue / E.I'. 3apem00. — DieKTpoH. TEKCTOBbIE AaHHBIE. — M.: YueOHo-
METOJMYECKHUH IEHTP M0 00pa30BaHUIO Ha KEJIE3HOAOPOKHOM TpaHcnopte, 2009. — 49 ¢. — 975-
5-9994-0047-5. — Pexxum nocryna: http://www.iprbookshop.ru/16216.html

8.3 IIporpammHoOe obecnieyenmne

1. Windows 10 Pro;

2. WIinRAR,;

3. Microsoft Office Professional Plus 2013;
4.Microsoft Office Professional Plus 2016;
5.Microsoft Visio Professional 2016;

6.Visual Studio Professional 2015;

7.Adobe Acrobat Pro DC,;

8.ABBYY FineReader 12;

9.ABBYY PDF Transformer+;

10. ABBYY FlexiCapture 11;

11. ITporpammuoe obecreucHue «interTESSy;
12. CnpaBouHo-1nipaBoBasi cucteMa «KoHcynbranT [Lmtoc», Bepcus «dkcnepT;
13. TIO Kaspersky Endpoint Security;

14. «Antumiaruat.BY3» (uHTEpHET - BEpcHs);
15. «AHTUIUIarUAaT - UHTEPHET».

8.4 Ilpodeccnonanbubie 0a3bl JAHHBIX M1 HHPOPMALNMOHHBIE CIIPABOYHBIC CHCTEMbI
COBpPeMEHHBIX HH(POPMALHOHHBIX TEXHOJIOTHIi

1. Wurepner — pecypc: CnpaBouHo-npaBoBasi cucrema «Koncynabrant Ilmroc»
(http://www.consultant.ru);

2. Untepuert — pecype: http://www.iprbookshop.ru/ DnexkTpoHHo-0nbIMoTeUHas ccTeMa
«IPR BOOKS»;

3. Hartepner — pecypc: www.biblioclub.ru/ DnexkrponHo-6uONHOTEYHAss cHcTeMa
«YHuBepcuTeTcKast OnbInoTeKa OHIANH»;

4. UnrepHer — pecypc: http://e.lanbook.com/ DnexTpoHHO-OMOMMOTEYHAs] cHCTEMa
VYHuBepcurerckas Oubnmoreka «JIanp»;

5. Unatepuet — pecype: https://cntd.ru DnexTpoHHBIH (OHA HOPMATHBHO-TEXHUYECKOU U
HOPMAaTHBHO-TIPABOBOW WH(MOPMAIIHH.

6. Wuarepuer — pecypc: http://www.materialscience.ru O6pa3oBarensHbIil pecypc Mo
MaTepHaIOBEICHHIO.

9. OOecneyenue 00pa3oBaTeJbLHOr0 mpomecca IJsl JHMI ¢ OrPaHMYEHHbIMU
BO3MOSKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

Y4eOHble ¥ y4eOHO-METOJAMYECKHE MaTepHaIbl I  CaMOCTOSATEIBHOW PabOThI
00yJaromuXcsi U3 YUCIIa UHBATUAOB U JIUI[ C OTPAHMYEHHBIMUA BO3MOXKHOCTSAMU 3/10poBbs (OB3)
MPEIOCTABIISAIOTCS B (DOpMax, alaiTHPOBAHHBIX K OTPAHHYCHUSM HX 3JIOPOBBS U BOCIPHUSATHS
uHpOpMaLUu:

JInst caenbIX v CIaboBUASATITNX

- JeKuu oGOPMIISIOTCS B BUIE IIEKTPOHHOTO JOKYMEHTA, JAOCTYIMHOTO C TOMOIIBIO
KOMITBIOTEPA CO CIIeIHATN3NPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- THCHMCHHBIC 3aJ]aHWsl BBIMONHSIOTCS Ha KOMIBIOTEPE CO CIEIHATU3UPOBAHHBIM
MPOrpPaMMHBIM 00€CTIeYeHUEM, UITH MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM,;

- obecrieuynBaeTCs HHIMBUyaTbHOE paBHOMEpHOE ocBereHne He Mmeree 300 JItoKc;


http://www.materialscience.ru/

- JUId BBITOJIHEHUS 3a/laHUsl MPH HEOOXOAMMOCTH MPEAOCTABISAETCS YBEINYMBAIOIIEE
YCTPOMCTBO; BO3MOXHO TAK)K€ MCII0JIb30BaHNE COOCTBEHHBIX YBEINUMBAIOIIUX YCTPOMICTB;

- MUCBbMEHHBIE 33J]aHUs O(POPMIISIOTCS YBETUUEHHBIM IIPHUPTOM;

- 9K3aMeH U 3a4€T NPOBOJATCS B YCTHOU (hOpME MIIM BBINOJIHAIOTCS B IUCbMEHHOM (hopme
Ha KOMIIBIOTEPE.

JUs TIyXHX U C1a00CbIIAIINX

- Jekuuu O(OPMIISIFOTCS B BHJE 3JIEKTPOHHOTO JOKYMEHTa, JMOO MPEeAOCTaBISETCA
3BYKOYCHJIMBAIOIIAs anlapaTypa UHANBUIYAIBHOTO MT0JIb30BaHMS;

- MMCHbMEHHBIE 33JJaHUS BBIMIOJIHAIOTCS HA KOMITBIOTEPE B MUCHBMEHHOM (hopme;

- 9K3aMEeH M 3a4€T MPOBOJAATCS B INHUCBMEHHOH (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBeseHue B (hopMe TeCTUPOBAHMUS.

Jlnist i1 ¢ HapyLeHUsIMUM OTIOPHO-/IBUTATENIBHOTO amapaTra:

- JIeKIUU O(GOPMIIIOTCS B BHJIE IJIEKTPOHHOTO JOKYMEHTA, JOCTYIIHOTO C IOMOIIBIO
KOMITbIOTEpA CO CHELMATU3UPOBAHHBIM [IPOrPaMMHBIM 00€CIIeUeHHEM;

- TNHCHMEHHBIC 3aJlaHMs BBITIOJHIIOTCS HA KOMITBIOTEPE CO CIEIHATIHN3UPOBAHHBIM
IPOTrpaMMHBIM 00€CIIEYCHUEM;

- BK3aMeH M 3a4€T MPOBOJATCS B yCTHOU (pOpME MIIH BBHITTOJIHSIOTCS B MIUCBMEHHOU (hopme
Ha KOMIIBIOTEpE.

[Tpu HEOOXOIMMOCTH MPETyCMaTPUBACTCS YBETUUCHUE BPEMEHH IS IIOATOTOBKHU OTBETA.

IIponienypa  mpoBeAeHUs  NPOMEXKYTOUHOH  aTTecTalMu A OOydaroUIMXcCs
YCTAHABJIMBACTCS C YYETOM WX HMHIUBUAYAIBHBIX TICUXO(HU3MUYECKHMX OCOOCHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpu mpoBeneHUU MpOLETYphl OLCHUBAHUS PE3YJIbTATOB OOYUCHHS ITPEITyCMaTPUBACTCS
UCIOJIb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3M C HMHIUBUAYAIbHBIMU
0COOEHHOCTSIMU 00yJarouxcs. OTH CPEJICTBA MOT'YT ObITh IPEIOCTABIEHBl YHUBEPCUTETOM, MU
MOTYT MCII0JIb30BaThCsl COOCTBEHHbIE TEXHUYECKHE CPE/ICTBA.

[IpoBenenne mporeaypbl OLICHMBAHUS pE3yJIbTaTOB OOyuYeHHUs JOIYCKaeTcsi C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst 1OCTyl K MHPOPMAIMOHHBIM U Onbnuorpaduyeckum pecypcam B CETH
WuTepHeT Ui Kaxaoro oOydarouierocs B (opmax, aJalTHPOBAHHBIX K OrpaHHMUYEHHSIM HX
3JI0POBBSI M BOCTIPHSITHS MHPOPMALIHH:

Jlnst cnensbIX U caboBUAALIMX:

- B Ie4aTHOM (hopMe yBEJIMYEHHBIM HIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina.

Jis TIyXux U c1aboCIbIaInX:

- B Ie4atHou opme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

Ji1s 00y4aromuxcsi ¢ HapyUIeHUsIMH OITOPHO-/IBUTaTeNIbHOTO arnmapara:

- B IEUaTHOH (opme;

- B (hopme 3eKTPOHHOTO IOKYMEHTA;

- B hopme aynuodaiina.

VYdeOHbIe ayIUTOPUH JIJIsl BCEX BUIOB KOHTAKTHOM M CAMOCTOSITEIIHOW pabOThI, HAydHast
O6ubnMoTeKa M MHbIE MOMEIICHUsS sl 0OyYeHHs] OCHAIICHbI CIEIHaIbHBIM 000pYJI0BaHHEM U
y4eOHBIMH MECTaMH C TEXHUIECKHMHU CPEACTBAMHU O0YICHUSI:

Jlnst cnenbiX U caboBUAALIHX:

JUI TIYXUX U cIa0O0CIbIIIANIX:

- aBTOMAaTU3MPOBAHHBIM pabOYMM MECTOM s JIoeld ¢ HapyIIeHHeM CiyXa H
¢J1a00CIIBIIIAIINX;

- aKyCTUYECKHH YCUIIUTEIb U KOJIOHKH;

Jlnst o0yqaromuxcs ¢ HapyIIeHUsIMU OIIOPHO-/IBUraTeIbHOTO ammapara:

- IEPEBIKHBIMHU, PETryJINPYEMBIMHU 3proHoMuueckumu napramu CHU-1,;



- KOMIIBIOTEPHON TEXHUKON CO CIIEHUAIBbHBIM ITPOTPAMMHBIM 00ECTICUCHHEM.

10. MaTepuajbHO-TEXHHYECKOE O0ecTieYeHne JUCHHILTHHBI BKIKYAET:
1) Bubnuoteunsiii poug PI'BOY BO «CaxI'Vy;

2) MynbTuMeIuitHoe 000PYI0BaHKE I YTCHHUS JCKIHH-ITPE3CHTAIIHIA;

3) TexHOIOrHYeCKOe U KOMITBIOTEPHOE BUPTYaIbHOE 000PYI0BaHUE;

4) TlakeT NpHUKIaJHBIX 00YYAIOIINX IPOTPAMM.

IIpy DOArOTOBKE K HPAKTUYECKUM 3aHATUAM M CaMOCTOATENBHOM paboTe MOXKHO
UCIIOJIb30BaTh KOMITBIOTEPHBIE KIJIACChI CO CTAaHIAPTHBIM ITPOTPAMMHBIM 00€CTICUCHHEM.

JIeKIMOHHBIE 3aHATHS TOJIKHBI IPOXOJUTH B MYJIbTUMEINWHON ayIUTOPUH, OCHALLICHHOMN
KOMITBIOTEPOM M IIPOEKTOPOM. JIEKIIMH JKe1aTeIbHO COIIPOBOXKIATh IPE3CHTALMEN, COAEpKaILEH
TEOPETUYECKUI WLIIOCTPATUBHBIM MaTepuall.

IIpe3enTanus goKHA ObITh IOCTPOEHA 110 CIEAYIOLIEMY IPUHIUILY: TeMa, LIeJb, 3aa4l
JEKLUU, KpPaTKOE COJEP)KaHUE MpPENbIAYINEH JIEKIHUH, TEOPEeTUYECKUM Marepual, HTOTU
JIEKIIMOHHOT'O 3aHATHS, 0003HaYeHbI BOIPOCHI U 3aJaHUs I CAMOCTOSITENIbHOIO U3YUCHHUSI, TEMa
CIIEYIOIIEH JIEKIUH.



