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1. Ilenu ocBoeHMS IMCHMIIIHHBI
K 0cHOBHBIM LieJIAIM OCBOCHHUS JUCLUIUINHBI «MaTepualoBeicHUE) CIIELyeT OTHECTH:

- IOJITOTOBKA CTYJCHTA K JIEATEIIbHOCTH B COOTBETCTBUHU C KBATU(UKAITUOHHON
XapaKTEpUCTUKOM 110 HAIIPABJICHHUIO;
- TIO3HAHUE TPUPOJIBI U CBOMCTB MaTEPUANIOB, a TAK)KE METOAOB MX YIMPOUYHEHUS JUIsl Hauboiee
3¢ (EeKTUBHOIO UCIOIb30BaHUS B TEXHHUKE.

K 0CHOBHBIM 3aa4aM OCBOEHHUs TUCHUILIMHBI «MarepuanoBeieHUe» ClIeayeT OTHECTH:

- W3y4eHHE OCHOBHBIX TIOHATHH, TEPMUHOB M OHpeleNeHu B  oOsacTH
KOHCTPYKLIMOHHBIX, HHCTPYMEHTAIbHBIX M (YHKIHMOHAIBHBIX MAaTepHajoB (MapKHPOBKa,
CTPYKTYpa, CBOMCTBA);

- H3y4EHUE COCTaBa, CTPYKTYpbl M CBOMCTB COBPEMEHHBIX METANIMYECKUX U

HEMETAJTIMYECKUX MaTepUaJioB;

- OCBOCHHE OCHOB TEPMHUYECKOH, XUMHUKO-TEPMUYECKOM U TEPMOMEXaHUYECKON
00paboTKH;

- OCBOGHHE BHJOB pPa3yNpOYHSIONIEH © YHpOUHsOUmEed o0paboTKM  (OTXKUT,
HOpMAaJM3aIus, 3aKaika, OTIYCK, IEMEHTalUs U Jp.);

- u3ydeHue GU3NYECKOI CYIIHOCTH SBJICHUH, MPOUCXOAALIMX B MaTepuaiax B YCIOBHSX
IIPOU3BOJCTBA U DKCIUIyaTallNH;

- OCBOCHHE OCHOBHBIX CBSI3¢l MEXIY CTPOCHHEM MAaTEpUajoB U HMX CBOHCTBaMH
(TBEpAOCTHIO, TPOYHOCTHIO, U3HOCOCTOMKOCTHIO, IIIACTUYHOCTBIO U JP.);

- u3y4yeHHe O0O0JacTH MPUMEHEHHUs pa3IUYHBIX COBPEMEHHBIX MaTepUalloB s
U3TOTOBJICHUS IPOTYKLIUU

2. Mecto nucuumiimHbl B cTpykType OOII cnennaaurera

JucuuiuinHa «MartepuanoBeieHne» OTHOCUTCS K YUCIY Y4€OHBIX TUCLUIUIMH
00s3aTeNbHOM YacTH OCHOBHOM 00pa30BaTeNbHOM MIPOrpaMMbl CIIELUATUTETA.

JqucuummHa «MaTepuaaoBeIeHue» B3aUMOCBSI3aHA JIOTMUECKH U COJEPKATENIbHO-
METOJUYECKH CO CIEAYIOIUMHU JUCIMILTMHAMU U nTpakTukamMu OOIT:

- ®u3HKa;

- ConpoTuBIIEHUE MAaTEPHAJIOB,;

- Teopernueckas MexaHuKa

- Xumus

- TexHO0rus KOHCTPYKIIMOHHBIX MaTEPUAJIOB;

3. [lepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHsI N0 JUCHMILIMHE (MOY.110),
COOTHECeHHbIE € IIJIAHUPYEMbIMHU pe3yJIbTATAMHU O0CBOCHHS 00pa3oBaTeIbHOM
NpPOrpamMMmsl.
B pesynbrare ocBOEHUWSs MUCHUIUIMHBI (MOIYJISI) Y 0Oy4aromuxcss (GOpMUPYIOTCS CIENyIOIne
KOMIIETEHIIMM ¥ JOJDKHBI OBITh JOCTUTHYTHI CIEYIOUIME pPe3ylbTaThl OOy4YeHHs Kak 3Tall
(GhOpMHUPOBAHHS COOTBETCTBYIOIINUX KOMNEMeEeHYUIL.



Kon B Pe3yIIbTaTe OCBOCHHS
KOMIICTCH 06pa303aTenLHf)H IPOrpaMMBbl [lepedens mIaHUPYEMBIX PE3YNIHTATOB
S o0yJarouuics 10JKeH 00y4eHHS IO TUCIIUTLINHE
00J1a1aTh
OIIK-3 Cnoco0eH caMOoCTOATEILHO 3HATB: - METOJIBI M CIIOCOOBI CaMOPa3BUTHUS U

pemaTh NPaKTUYECKUE 3a/1a4u C | caMopeain3aluu c HCIOJIb30BaHUEM

HCIIOIb30BaHHEM TBOPYECKOTO MOTCHITHAIA.

HOPMATUBHOU U MPaBOBOM 0a3bl | yMeTh: - MPUMEHATH METOABl U CIOCOOBI

B cepe cBoeit CaMOpa3BUTHUS H caMopealin3auu c

npodeccnoHaTbHOMI KCIIOb30BAHUEM TBOPYECKOTO MOTEHIIHAA.

NEATETBHOCTH C YYETOM BJIAJIETh:- METOZAaMH M CIIOCOOaMH

MOCJIEIHUX JOCTHXKEHUM HAYKH | CaMOpa3BUTHUSA i caMopeaau3alu v

M TEXHUKH WCITOJIb30BAHUEM TBOPYECKOTO MOTCHIIHAIIA.

OIIK-4 | Cnocoben MIPOBOJIUTD | 3HATh: - METO/BI IIPOBEIACHHUSI TCOPETUUCCKUX

WCCTIEIOBaHMS, OPraHU30BbIBATh | U AKCIIEPUMEHTAIBHBIX Hay4YHBIX

CaMOCTOSITENIbHYIO U | KCCIICIOBAaHUI IO TIOMCKY M MPOBEPKE HOBBIX

KOJUJICKTUBHYIO HAy4YHO- | UJIeH COBEPIICHCTBOBAHMS OOOpPYIOBaHUS W

HCCIIEIOBATENBCKYIO cO3JaHKs KOMIIJIEKCOB Ha UX 0Oase.

NESATEIbHOCTh TPH  PEIICHUU | yMeTh: - TPUMEHSITh  METOJbl IMPOBEIACHHS

WHKEHEPHBIX 5 HAy4YHO- | TEOPETUUYECKUX u AKCTIICPUMEHTATBHBIX

TEXHUYECKHUX 3a7a4, | HAYYHbIX  HCCIICIOBAaHUKA TI0 TOHUCKY U

BKJIFOYAIONIUX TUIAHUPOBAHHWE W | IPOBEPKE HOBBIX HJICH COBEPIICHCTBOBAHMS

MMOCTaHOBKY CJIO’KHOTO | O0OpYAOBaHUS M CO3JaHUSI KOMIUIEKCOB Ha UX

JKCIIEPUMEHTa,  KPUTHUYECKYIO | Oaze.

OIICHKY U  HWHTEPHPETALHIO | BJAAdeTh: - METOJaMHU MIPOBEICHUS

pe3yIabTaTOB TEOPETUUYECKUX H AKCIEPUMEHTATbHbIX
Hay4YHBIX HCCIAEAOBAaHUN 1O TIOUCKY U
MPOBEPKE HOBBIX MJCH COBEPIICHCTBOBAHUS
000pyIOBaHUS U CO3/IaHUS KOMILJIEKCOB Ha MX
Oaze.

4. CTpyKTypa U colepKaHue IUCUUILTHHBI

OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISCT 3 3a4STHBIX CTUHUIIBI,

T.e. 108 akagemuueckux daca (13 HUX 54 yaca — caMoCTosATeIbHas paboTa CTYJACHTOB).
Paznensl nucuurnnmabl «MaTepuanoBeIeHHE)» U3y4at0TCsl HA BTOPOM Kypce.
YeTBepThlii cemecTp: Jekiuu — 36 yacos, JabopaTopHble paboTel — 18 vacos, popma

KOHTPOJIA — 5K3aMCH.

CprKTypa n COACPIKAHUC NUCHHUIIIINHBI «MaTCpI/IaJ'IOBCI[CHI/IC» o CpokaMm MW BHJaM

paboTh! oTpaxensl B [Ipunoxxernn 1.

Conep:kanue pa3aeoB JUCUHUILIHHbBI

Beoonas uacme
3HaveHue U 3a7a4l Kypca MaTtepuanoBeienue. Poib MarepuanoB B COBPEMEHHOM TEXHUKE.
Kpurepuu onenku u BeiOOpa MarepuanioB. PaboThl OTEUECTBEHHBIX M COBPEMEHHBIX YUCHBIX B

o0iactu MaTCprUaJIOBCACHU.

MarepuanoseneHue,

KaK CBOMCTBA

Hayka, HW3y4daroniasa

MaTCpHaJIOB B CBA3U C UX COCTABOM U CTPOCHUECM. Knaccmbmcaunﬂ MaTCpUaIoB.




Du3uko-mexanuyeckue céorucmea mamepuanos. Cmpoenue mamepuanos

OcHOBHBIE TIOHATHS O CBOWCTBAaX MaTepUaloB. TBEpIOCTb, MEXaHUYECKHE CBOMICTBA,
oIpezeIsieMble IIPU CTATUYECKOM PACTsKEHUU, YIapHas BA3KOCTb. SIBJIeHNE XJIaJHOJIOMKOCTH.
VYeranocte MaTepualioB, Ipefen BBIHOCIUBOCTU. HM3HOCOCTOMKOCTB. XpyNKOE U BS3KOE
paspyienue. PaboTa 3apokaeHus U pacupocTpaHeHus TpelirHbl. [IoHATHE 0 KOHCTPYKIIMOHHON
IIPOYHOCTH.

Tunel cBszei B TBEPABIX Tenax. MeTAINIMYECKUNA TUI CBA3U. ATOMHO-KPUCTAJUIMYECKOE
CTPOCHHE METAJUIOB. THUIBI KPUCTAIIIMYECKUX pPEIIETOK, HX XapaKTepUCTUKH (mapamerp,
KOOPJIMHAIIMOHHOE YMCJIO, MUIOTHOCTh YHAKOBKH), U30TPONMS, aHU30TPONHS, KBA3UU30TPOIIUS.
TodeuHsle, TUHEHHBIE U TIOBEPXHOCTHBIE JE(PEKTHI, CTPOCHUE PEaJbHBIX METAIJIOB M CIUIABOB
(BakaHCUM, IUCIIOKAlMM, OJOKM MO3auKH, TpaHUIbl 3epHa). TeopeTuueckas M peasibHas
IPOYHOCTh METAJIOB, BIMsHUE Ae(heKTOB. [IyTH MOBBIICHUS TPOYHOCTH METAJIIOB.

Kpucramnuzanuss MeTajuioB IEpBUYHAs M BTOPUYHAsA. [EpMOIMHAMHUYECKHUE OCHOBBI
¢da3oBbix mpeBpamieHud. KpuBBIE OXJaXKAEHUS, CTENEHb MEPEeOXJIAXKACHUs, (aKTOPH,
BIIMAIONIME HA MPOLECC KPUCTAJUIM3ALNU, CBA3b MEXKIY CTEIECHBIO NMEPEOXJIAKIACHHS, YUCIOM
LEHTPOB  KPHUCTAUIM3alMM W CKOPOCTBIO  POCTAa  KpUCTALIOB. BenuunHa  3epHa.
MoauduurpoBanue xuakoro merania. [lomumopduslie npepaieHus.

Teopus cnnasoes

[Tonsitust o cmaBax. OrmnpezneneHue TEPMHUHOB: CIUIAB, CHCTEMa, KOMIIOHEHT, (a3a.
TBepable pacTBOpPbI, MEXAHUYECKHE CMECH, XUMUYECKHE COeAMHEHUs. J(Marpammbl COCTOSIHUS
JIBOMHBIX CIUIaBOB, METOABl MX IMOCTpoeHudA. JluarpamMma COCTOSIHUS TPU  IOJHOMN
HEpPacCTBOPUMOCTH KOMIIOHEHTOB B TBEPAOM COCTOSIHUHM, C OTPAaHMYEHHOM OJHOCTOPOHHEU
pacTBopuMocTh0. OmnpezeNieHrne XUMHYECKOro cocTaBa (a3 IMpH HCIOIb30BAaHUU IPAaBUIIA
KOHLIEHTpauui. JluarpaMma COCTOSIHUS C MOJHOW pacTBOPUMOCTbIO KOMIIOHEHTOB B TBEPIOM
cocTosHuM.  JlenapuTHas JWKBaIMsS B TBEpABIX pacTBopax. llpaBwino ¢a3. Juarpamma
COCTOSTHUSI CHCTEM C IPEBpPALICHHEM B TBEPAOM COCTOSHMM (YACTUYHBIA M TIOJNHBIA pacraj
OTPAaHUYEHHOTO TBEPJOTO PACTBOPA, IBTEKTOUIHOE TpeBpaiieHue). CBsi3zb MEXKIY CTPYKTYpOH
CILJIaBa, ONpPEIEIAEMON MO JUarpaMMe COCTOSIHUS M CBOMCTBaM cCIulaBa. Juarpamma COCTOSIHUS
JKENE30-1IEMEHTUT. XapaKTEePUCTUKH KOMIIOHEHTOB.
CtpykTypHble cocTaBisomue W (a3pl Ha guarpamme xene3o-neMeHTHT. CynHocTh
ABTEKTHUYECKOTO M ABTEKTOHUJHOrO TMpeBpaileHuil. [IpuMeHeHne mnpaBwia KOHLEHTpAUud H
npasuia a3 Ha AUarpaMMe Kele30-IIeMEeHTHUT.

Bnustnue yrinepojsa u OCTOSIHHBIX TTpUMeceit Ha cBoiicTBa cranu. Kimaccudukarms cranei
Mo croco0y MPOU3BOJCTBA, HA3HAUEHHUIO M KayecTBY. MapKHUpOBKa YIIEPOIUCTHIX CTalleH.
JlucToBbie CTaNM I XOJOJHOW IITAMIOBKH, aBTOHOMHBIE cTaiu. OCHOBHBIE TEXHUYECKUE
tpeboBanus mo 'OCT mns craneil.

Uyryasl ¢ rpaduToM, MOJOBHHYATHIE W Oenble. BiusHue CKOPOCTH OXJIaXIECHUS U
XUMHYECKOTO COCTaBa YyryHa Ha CTpyKTypy. Otben uyryHoB. CTpykTypa, CBOICTBa, oOnactu
MPUMEHEHUS] U METOAbI MOJTYYEHHS CEPbIX, KOBKUX U BBICOKOIPOYHBIX YyT'YHOB. MapKupoBKa

YYTYHOB.
Haknén u pekpucmannuzayus

BrusHue mnactuueckoit Aeopmaii Ha CTPYKTYpPY M CBOMCTBA MeETalIoB. MexaHU3M
IUIACTUYECKON JedopMaliil MOHO-U  TOJMKPUCTAIIOB. Pa3MHOXeHWe IuclioKauuid mpu
mwiactuyeckon  nedopmanuu. Hakn€n  apoOwsto, 00pabotka ponukamu. [IpumeHnenue
IMOBEPXHOCTHOT'O HAKJICTIa B MAallIMHOCTPOCHHHU. BO3BpaT, IIOJIUTOHU3 AU . HepBI/I‘—IHaH n
coOuparenpHas peKpHucTauIM3alusa. XoloaHas U ropsyas gedopmarus. TepMoMexaHUdecKas
obpaboTka



Tepmuueckasa u xumuxko-mepmuueckan oopadomxa

Teopus mepmuuecxoti obpabomku

Bunbr Tepmuueckoit 00paboTku craneit. [IpeBpamienus mpu HarpeBe crainu. Poct 3epHa
ayCTEHUTa, HACJIEICTBEHHOE U JACWCTBUTENbHOE 3€pHO B cranu. lleperpeB u mepexor.
[IpeBpalieHrie aycTeHUTa OpPU HENPEPHIBHOM OXJaXKICHHH. JluarpaMma H30TEPMHUUYECKOTO
npeBpaiieHust aycreHuta. llepiutHoe mpeBpaiieHre. MapTeHCUTHOE MpeBpallleHue U €ro
ocobenHoctu. IIpeBpaiienne mnpu OTIYCKE, CTPYKTypa M CBOMCTBA CTalud IMpPU OTIIyCKE.
Otnycknas xpynkocts I u Il poxa.

[TpokanuBaeMOCTh M 3aKaJIMBAEMOCTh CTaIH, (PAKTOPHI BIUSAIOIIME HA MPOKATUBAEMOCTD:
BIIMSIHUE JIETHPYIOIIUX 3JEMEHTOB, pa3Mepa 3€pHa ayCTEHHUTA, HEPaCTBOPUMBIX KapOUIOB U
BKJIIOUueHUH. Meronuka  ompeneneHuss ~ KPUTHUECKOrO  JMaMeTpa IO  Juarpamme
IIPOKAJIMBAEMOCTH.

Texnonozus mepmuyeckou oopabomru

OO61mas xapakTepucTUKa MpoIeccoB TepMuueckoit 0opabotku. Otxur I pona 6e3 ¢azoBoii
NepeKPUCTALTU3AIMH. PeXUM O0TKHTa peKpacTallIH3aIHH.

Omxur Il poxa ¢ ¢da3oBoil mepekpucTaIM3anueil: s ynydiieHus oOpabaThiBaeMOCTH,
Ut m3MenbueHus 3epHa. Cheponnzanus, OTKUT — TOMOTESHU3AINS, HOPMAJIA3AIIHSL.
H30oTepMUYECKU OTHKUT.

3akanka craan. OCHOBHBIC TapaMeTphl IpoIlecca: TeMIlepaTrypa HarpeBa, JIUTEIbHOCTD
HarpeBa, CKOpPOCTh oxJaxnaeHus. OCHOBHblE TpeOOBaHUSA K 3aKaJIOYHBIM cpeaam. MeTonbl
3aKaJIKU: TPOCTasi, TPEPBIBUCTAs, CTyNCHUYaTas © Hu30TepMHuuecKas. JledeKTol 3aKaiku:
oOpa3oBaHue TpeuuH, nedopmMalins, OKUCICHUE U 00e3yriIepoKUBaHUe MOBEPXHOCTH, METO/IbI
OOpBOBI C HUMHU.

OcHoBHBIE TIapaMeTpbl MPOIECCOB OTMYyCKa YIIIEPOJUCTBIX M JIETHPOBAHHBIX CTalei.
OOpabotka xoyofoM. BnusHHe 3akaiku M OTIyCKa Ha MEXaHWYECKHEe CBOWCTBA CTallH.
Viydiienue craiu.

[ToBepxHOCTHAs 3aKaiKa, BUJIbI M 00JACTH MPUMEHECHHUS.

Xumuxo-mepmuuecxkas oopabomra

@usnuecKkue OCHOBBI XUMHKO-TEPMUYECKOH 0O0paboTKH, MOHATHE O Ko3(duuumeHTe
mubdysun. llemeHTanus, peXUMbl HACBIEHUS M TOCIEIYIOIIUX TepMUYECKol 00paboTKu
YIJIEPOAUCTBIX W JIETHPOBAHHBIX  CTajei, BUIBl Hpolecca, O0O0JaCTH MPUMEHEHHs.
HutpouemenTanus, Buasl npoiecca, pexumsl, 00JacTi npuMeHenus. [Ipumenenue atmocdep ¢
aBTOMATMUYECKUM pETyJIUpOBaHMEM IOTEHLUala yrjiepoja [yl Ipolecca LEeMEeHTAaluu u
HUTPOLIEMEHTALINH.

AzotupoBanue cranu. Craiau Ais a30THPOBAHHUSA, PEKUMBI UX TePMHUUYECKOH 0OpaboTKH,
o0nactu mnpumeHeHHs mporecca. Ilpoliecc HU3KOTEMIIEpaTypHOrO Ta30BOr0 M KHUIKOTO
a30TUPOBAHUS, UX OCOOCHHOCTHU M 00JaCTH TPUMEHEHUSI.

HoBbie MeTOIbI XUMHKO-TEepMHUUECKON 00paboTKu. JIazepHOE IerupoBaHue.

Koucmpykuuouubte U UHCMPDYMERMAIbHbIE Mamepuaibl

Koncmpyxkyuonnvie necuposannvie cmanu 06uje20 Ha3HAUEHUsL.
®a3pl, o0Opa3yemble JETHUPYIOIIMMH D>JIEMEHTaMH B CTallsiX. BinsHue Jerupyrommx
JJIEMEHTOB Ha NoIMMOp(H3M Kele3a, Ha CBoiicTBa (epputa M aycTeHuTa. BnusHue
JETUPYIOIUX 3JIEMEHTOB HAa KMHETHKY M30TEPMHMUYECKOTO IPEBpAIICHUs ayCTCHWTA. BiusHue
JETUPYIOIUX D3JEMEHTOB Ha MApPTEHCUTHOE IPEBpAllCHUE M IIPEBpAICHHE IPU OTITYCKE.
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OCHOBBI palMOHAIBHOIO JIETHPOBAHMS CTAJIM W POJb OTIENbHBIX JICTMPYIOIIHUX 3JIEMEHTOB.
OcoOeHHOCTH TepMUYECKO 00pabOTKU JIETMPOBAHHBIX CTAJIEH.

Knaccugukaius nerupoBaHHBIX CTalel MO CTPYKType B HOPMAJIM30BAHHOM COCTOSHUM
(znarpamma ['mite). MapkupoBKa JETMPOBAaHHBIX CTajlell, UX MPEUMYLIECTBA 110 CPABHEHUIO C
yriepoaucTbiMU. JledeKTsl JerupoBaHHbIX cTanei (mudepHbIi U3710M, (UIOKEHBI, OTIYCKHas
XpynkocTh). OCHOBHBIE TpeOOBaHMSA K JETUPOBAHHBIM KOHCTPYKIHOHHBIM cTaisim o ['OCT.

Huempymenmanvuvie mamepuanul

HHcTpyMeHTaNIbHBIE YTIIEPOIUCThIE M JIETUPOBAHHBIE CTAIU JJISL PEXKYILIEro HHCTPYMEHTA,
COCTaB, MapKUPOBKA, TEpMHUECKass 00paboTKa U 001acTH TPUMEHEHUSI.

bricTpopexyias crtaib, cocTtaB, cBOMCTBa. Pexxnmbl TepMudeckoil 00paboTkH, 00J1acTH
npumenenus. OcHoBHble TpeOboBanus 1Mo ['OCT k cTaysiM Uit peXKyIIero HHCTPYMEHTA.

[lItamnoBeie cTanu A XOJOAHOTO W ropsdyero aegopmupoBanusi cranu. Cranu Ui
MU3MEPUTEIILHOTO HHCTPYMEHTA.

TBep/ibie MOPOIIKOBBIE CIUIABHI JIJIS1 PEXKYIIET0 HHCTPYMEHTA.

Kepamuka. CBepxTBepable MaTepHAIIbI.

Cmanu u cnnasvl ¢ 0codbIMU c80UCMBAMU

Beicokonpounsle crani. MapTeHCUTHO-CTaperoliie KOHCTPYKIIMOHHbBIE CTaIH, UX COCTaB,
pEXUMBI 00paOOTKH M 00JIACTH TPUMEHEHHS.

CmnaBel ¢ 0c000 BBICOKOM HM3HOCOCTOMKOCTBIO, COCTaB, MapKHPOBKA, TepMHUYECKas
00paboTKa u 006JaCTH TPUMEHEHUSI.

HepaxxaBeronue XpoMUCTbIE U XPOMOHHKEIIEBBIE CTallU, COCTaB, MapKUPOBKA, TEPMUYECKas
00paboTKa u 006JaCTH TPUMEHEHUSI.

XKaponpounsle ctamu u ciuiaBbl. OCOOGHHOCTH IOBEAEHUS CTAadM INpPH HArpy3kax B
00J1aCTH BBICOKMX TEMIIEpATyp, MPEell [UTUTEIbHON MPOYHOCTH, MPeIeN MOoI3ydecTu. THITOBbIe
CILIaBbl, COCTAB, CTPYKTYpa, TepMo0oOpadoTKa, CBOWCTBA M 00IaCTH IPUMEHEHUS.

CrnaBbel ¢ 3aJaHHBIME (PU3MYECKUMH CBOMCTBaMU. MarHUTOMSATKHE W MarHUTOTBEpP.IbIC
CIIaBBI.

ll@emele mema’ijibl U Cniaesvl

Menp u ee cBoiicTBa. JlaTyHH, OpOH3BI OJIOBSHUCTBIC, KPEMHUCTHIC, AIIOMHHHEBBIC,
OepuIIOBBIE; COCTaB, 001acTH mpuMeHeHus. CruiaBbl CBUHIA U 0J10Ba. baOOUTHI, CBUHIIOBUCTHIE
OpOH3bI, AIOMHHHUEBBIC TMOALIUITHUKOBBIC CIIABHI JJIsi JBUTaTellell BHYTPEHHEro CropaHus,
TPUMETAJUIMYECKAE TOAIIMITHUKA. AJIOMUHUKA M €ro cBoicTBa. JIuTeliHbIE aTrOMUHHUEBBIE
CIUIaBbl, OONAcCTH TmpUMeHeHHs. J[IOpaTlOMUH, COCTaB, PEXKUM TepMUYECKOM 00paboTKH,
CBOICTBa, 00JaCTH IPUMEHEHMUSI.

MarnueBble TuTeiHbIC U 1e(hOpPMHUPYEMBIE CILIABbI, 00JACTH MPUMEHEHHUSI.

TuTaHn U ero CriaBbl, COCTaB, CBOMCTBA U 00JIACTH TPUMEHEHUS.

Komnosuyuonnvie mamepuanwvi

Knaccugukanuss KOMIIO3UIIMOHBIX MaTepuasioB. PacmpeneneHue HaNpsHKEHUH MEXTy
Marpuued n HanoiaHutTeneMm. Cxembl apmupoBaHus. Kputumueckas nnmHa BOJOKHA. OCHOBBI
pacyera CBOMCTB KOMIIO3ULIMOHHBIX MATEPUAJIOB.

Komno3utsl ¢ MeTaiuinueckoi Matpuiieil. JlucnepcHOynpoYHEHHbIE KOMITO3UIIMOHHbBIE
MaTepHalbl, 0COOCHHOCTH MeXaHU3Ma YIpouHeHHs. J{ucnepCcHOyNpOYHEeHHbIE KOMIIO3UTHI Ha
OCHOBE ATFOMUHUIO, HUKEIISI U IPYTUX METAJIOB.

BoiokHHCTBIE KOMITO3UIIMOHHBIE MAaTEPUAJIBI HA AIFOMUHUEBON U HUKEIIEBOU MaTpHUIaX.

KoMmo3uTsl ¢ HanpaBieHHOW KPUCTAIIIN3ANEN SBTEKTHK.

[TopomkoBble  KOMIIO3ULMOHHBIE  MaTepuanbl  (KEpMEeTbl) aHTU(PPUKIMOHHOTO H
(GpPUKIIMOHHOTO Ha3HAUYeHUS. OUIBTPHI.



Komno3utsl ¢ nonumepHoi matpuiiei. [lomuMepHast MmaTpuiia KOMIO3UITMOHHBIX
matepuaioB. @eHonpopMalbIeTuaHas1, STOKCUIHAS 1 KPEMHUHOpTaHWYeCKas MaTpuIla
KOMITO3UIIMOHHBIX MaTEPUAIIOB.

OcobeHHocTr (PU3NKO- MEXaHUYECKOTO MOBEIECHU MOIMMEpoB. OpraHnyecKue,
3JIEMEHTOOPIaHUYECKUE U HEOPTraHUYECKUE MTOJIMMEPHI.

BosokHuCTBIE KOMITO3UIIMOHHBIE MAaTepUaJIbl HAa TIOJIMMEPHON MaTpuile (KapOOBOJIOKHUTEHI,
OOPOBOJIOKHHUTHI, OPraHOBOJIOKHUTBHI).

Komno3unuonsbsle MaTepuanbl Ha MOJIMMEPHON MaTpULE C IOPOIIKOBBIM HAIOJIHUTEIEM
(TutacTMaccsl).

Ponb nopomkoBeIX (TEXHUUECKUN YIIIEpO U AP.) U BOJIOKHUCTBIX (KOpA) HAIIOJHUTEIIEH.

Komno3utsl ¢ kepaMu4ecKoil U CTEKJISTHHOM MaTpHUIICH.

[TpuMeHeHre KOMIIO3UIIMOHHBIX MaTepUaioB B aBTomobuiectpoenuu. Kopryc u geranu
Ky30Ba. JleTanu ra3oTypOUMHHBIX ABUraTesned. AHTU(QPUKIIMOHHBIE AeTanu. OpUKINOHHbIE
neranu. TpynoeMKHe IETAIM IBUTATeNs U XOI0BOM 4acTH. PEMOHTHbBIE KOMIIO3UTHI.
[lepcnexkTUBBI IPUMEHEHUSI KOMIIO3UTOB B aBTOCTPOCHHUH.

Hanomarepuansl. ['eomerpuyeckue napamerpsl Hanodactull. Ilomydenue, npuMeHeHue.

Texnuko-3KoHOMuUUeCKUuii 66100p MamepuanLa u MexHoa02UU €20 YRPOUHEHUs
OCHOBBI pallMOHATILHOTO BBIOOPA MaTepraia U MeTojia ynpouyHeHus. [IpudunHbl CHIOKEHUS
paboToCIOCOOHOCTH MaTeprala: yCTaIOCTHOE Pa3pyIICHHE, XPYIIKOE pa3pylIeHHe,
(GPUKLMOHHBIN N3HOC, a0pa3sUBHBINA U3HOC, KOHTAKTHAS yCTAJIOCTh, PPETTHHT — KOPPO3HS,
CXBaTbIBaHUE U 3a€/1aHHUE IOBEPXHOCTEN TpeHusi. Marepuaibl U METOIbl UX YIPOUHEHUS IIPU
pa3IMYHbIX BUAAX HArPYy3KH JeTaseil.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

Meroauka mipenonaBaHus — AUCHUIUIMHBL  «MaTepuanoBeeHue» ¢ peaau3aius
KOMIIETEHTHOCTHOTO TMOJXO0Jla B M3JIOXKEHUH U BOCIPUATUU MaTepuana IMpeaycMaTpuBaeT
WCIIOJIb30BAHUE CIICAYIONINX AKTUBHBIX W HMHTEPAKTHUBHBIX ()OPM TPOBEICHUS] TPYIIOBBIX,
WHAUBUAYAIbHBIX, ayJUTOPHBIX 3aHATUH B COUYETAaHUH C BHEAYAUTOPHON pabOTON C MLETbIO
(dbopMHUpPOBaHUS U Pa3BUTHUS TPOPECCUOHAIBHBIX HABBIKOB, 00 YYArOIITXCSI:
- 3aluTa ¥ UHIUBUAYATbHOE O0CYKICHHE BBITIOIHAEMBIX TAoB Jab0paTOpHBIX padoT;
- OpraHM3aius U MPOBEJACHUE TEKYIIET0 KOHTPOJIS 3HAHUM CTYICHTOB B popMe OJTaHKOBOTO
TECTUPOBAHUS;
- HCTOJB30BaHUE JICTIOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIIH;
- TpOBeJEHUE KOHTPOIBHBIX padoT;

VYaenbHBIN BeC 3aHATHIA, MPOBOJMMBIX B MHTEPAKTUBHBIX (JOpPMax, ONMPENIEICH TIaBHON
1eapl0  00pa3oBaTeNbHOM MPOTpaMMbl, OCOOCHHOCTHIO KOHTHHTEHTA OOYYaromuxcsi W
COJIepKaHUEM JHUCIUIUINHBI «MaTepraioBeICHUEe» U B IIEJIOM IO JUCIUILTNHE cocTaBisieT 50%
ayJTMTOPHBIX 3aHSATHM. 3aHsaTH JICKITUOHHOTO tuna coctaBisiior 33% ot oObema
AyJMUTOPHBIX 3aHATHH.

6. OneHoOYHBIE CPEACTBA AJIsl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTallMy 10 UTOraM OCBOEHMSI JMCUHMILJIMHBI M Y4eOHO-MeToAu4ecKkoe odecrevyeHue
CaMOCTOSITEIbHOM PadoThl CTYICHTOB

B npouiecce oOyueHust HCMONIB3YIOTCS CIEAYIOMINE OIIEHOYHbIE (POPMBI CAMOCTOATEIHHON
paboThl  CTYJEHTOB, OIICHOYHBIE CpEACTBA TEKYIIETO KOHTPOJIS  yCIIEBA€MOCTH U
MIPOMEKYTOUHBIX aTTeCTALUM:

Texyumuii KOHTPOJIb YCIIEBAEMOCTH M POMEKYTOUHON aTTECTALUU IIPOBOAATCS 1O
CIIETYIOIIUM KPUTEPHUSIM;
- OTBETHI CTYJEHTA Ha BOIPOCHI KapT TEKYLIETO KOHTPOJIS;
- 3ammuTa JJabopaTopHbIX padoT;



- BBINOJHEHUE KOHTPOJIbHBIX padoT.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB JIsl IPOBEAECHUsI IPOMEKYTOUHON aTTeCTAlUMN
00y4YaKIIHXCS M0 TUCHUILINHE (MOYJIIO)
6.1.1. IlepeuyeHb KOMIIETCHIIMIA C yKa3aHUEM 3TaroB UX (HOPMHUPOBAHMS B MPOIIECCE OCBOCHHMS
00pa30BaTeNbHOI POrpaMMBl.

B pesynbrare 0CBOCHUS AUCHUILTUHBI (MOYJIs1) GOPMUPYIOTCS CIENYIOINE KOMIIETCHIINN:

IOCTAHOBKY

CJIOKHOI'O
HHTCpHIpCTALIUIO PE3YIILTATOB

Kon B pesyabTare ocBoeHus1 00pa3oBaTeJbLHOM IPOrPaMMbl 00y4aroUiiCcA
KOMIIeTeHIIUH J0JIZKeH 00J1a1aTh
OIIK-3 CriocobeH caMoCTOSATEIBbHO pelaTh MPaAaKTUYECKUE 3a/1a4d C UCIIOJIb30BaHUEM
HOpPMAaTHUBHONW ¥ TpaBoBoiM 0a3el B cdepe cBoel mnpodeccHnoHATbHOM
JESITEIbHOCTH C YYETOM IOCIIEHUX JOCTUKEHUIN HayKu U TEXHUKU
OIIK-4 Crioco0eH MpOBOAUTH HMCCIEAOBAHUS, OPraHU30BbIBaTb CAMOCTOSITENBbHYIO U

KOJUICKTHUBHYIO HAYYHO-HUCCICAOBATCIBCKYIO [JCATCIBHOCTH IIpU PCIICHUHU
HHXXCHCPHBIX M HAYYHO-TCXHHYCCKHUX 3aJay, BKIIIOYAIOHIUX IIAHUPOBAHUEC U
OKCIICPUMCHTA,

KPUTHYCCKYIO

OLICHKY n

B mpomecce ocBoeHus 00pa3oBaTENbHOM MPOrpaMMBbl JaHHBIE KOMIIETCHIMH, B TOM
YUCJI€ UX OTACIbHBIC KOMIIOHCHTHI, q)OpMI/IpyIOTCFI II03TAITHO B XO0A€ OCBOCHMUA O6y‘-IaIOHII/IMI/IC$I
JUCUMIUIMH (MOJyJel), MPakTUK B COOTBETCTBHHM C YYEOHBIM IUIAHOM M KaJCHIApPHBIM
rpaduKoM yueOHOTO Mporecca.

6.1.2. Onucanue nokaszarejed U KpuTepueB OLEHUBAHNSI KOMIIeTEHIM,
(opMupyemMbIX 110 HTOTaM OCBOEHHUS TUCUMILIUHBI (MOYJIs1), ONMUCAHUE KA
OllCHUBAHHUS.

[Toka3zareneM olleHMBaHUS KOMIIETEHLIMH HA Pa3JIMYHbIX ATanax ux GopMupoBaHUs SBIAETCS
JOCTHXKEHNE 00yJarolUMHUCS IIJIaHUPYEMbIX PE3yJIbTaTOB 00yUEHUs 0 JUCIUILIMHE (MOAYIIO).

OIIK-3 CniocobeH caMOCTOSITENBHO pelaTh MPAKTUYECKUE 3aa4l C UCTIOIb30BaHHEM
HOPMAaTHBHOM U MpaBoBOU 0a3bl B chepe cBoei mpodeccHoHambHOM ASSITENBHOCTH C Y4€TOM MOCIETHUX
JOCTUKEHUM HAYKU U TEXHUKHU

3HATB: METOIbI
M CIIOCOOBI
CaMOpa3BUTHS H
camopeain3aIm
HC
HCIIOJIE30BaHKE
M TBOPYECKOTO
MMOTEHI[HAaA.

OO6yuarommmiics
JIEMOHCTPHPYET
MIOJIHOE
OTCYTCTBHE
HEJIOCTATOYHOE
COOTBETCTBHE
(1 (913%0)11170¢
3HAaHUH. METOJOB U
CII0CO00B
CaMOpa3BUTUA U
camopealu3aiuu ¢
HCIIOJIE30BAHUEM

201041

OO6yyaromumiics

JEMOHCTPUPYET HENOIHOE
COOTBETCTBHUE CIIETYIOIINUX

3HAHUWM:

METOJOB Hu

CrocoO0B CaMOpPa3BUTHS U

caMopeain3aiun
HUCIIOJIB30BaHHEM

C

TBOPYECKOTO ITOTCHIHAJIA.

Homyckarorest
3HAYUTCJIBbHBIC
MPOSIBISIETCS

OIINOKMU,

HEJIOCTAaTOYHOCTL 3HAHHIH,

OO6yyaromumiics
JIEMOHCTPHPYET
YaCTHYHOE
COOTBETCTBHE

(1 (S13%{011170:¢
3HAHUM. METOJIOB U
CII0C000B
cCaMOpa3BHTHS U
camopealli3al ¢
HCIIOJIE30BAHUEM
TBOPYECKOTO

HOTEHIINAIA, HO

OObyuarommmiics
JIEMOHCTPHpPYE
T IIOJIHOE
COOTBETCTBHE
CIIETYIOIIINX
3HAHUH.
METOJIOB U
croco0oB
camMOpa3BUTHUSA
nu
camopeaus3ail
U C




TBOPUYECKOTO o psaay ToOKa3aTesel, | JOMyCKaloTCs UCIOJIb30BaHU
[IOTEHLIMAJA. oOyuaromuiics HE3HAYUTEIIbHbIE eM
UCIBITHIBACT OLINOKHU U | TBOPUYECKOTO
3HAYUTEIIbHbIE 3aTpyJHEHUs [pH | IOTEHLMaNa,
3aTpyJHEHUS K | CAaMOpa3BUTHH U | CBOOOJHO
CaMOpa3BUTHIO, camopeall3allii C | ONepUpPYET
camopeanusaiui, UCIIOJIb30BaHUEM PUOOPETEHHBI
MCII0JIb30BaHUIO TBOPYECKOTO MU 3HAHUSMHU.
TBOPUYECKOTO MOTEHIMANA. | MOTeHIIMANIA.
ymemup: Obyuaromuiica He | OOyuarouuiics OO6yuarommiics OO6yuarommiics
MIPUMCHSITh yME€eT  WIM B | JEMOHCTPUPYET HEMOJIHOE | JEMOHCTPUPYET JEMOHCTPUpPYE
METO/IbI U | HEJOCTaTOYHOM COOTBETCTBHUE CJIEAYIOIIUX | YACTUYHOE T MOJIHOE
CIIOCOOBI CTENEHU yMEEeT | yMEHUIL: IPABWIBHO | COOTBETCTBHE COOTBETCTBHUE
caMOpa3BUTHUS U | IPABHIIHO OPUMEHSTh  METOAbl U | CIEAYIOIIUX CIIEYIOIINX
caMopeanu3any | IPUMEHATH CrocoObl CaMOpa3BUTUS U | YMEHUM: YMEHUH:
u C | METOIBI U CIIOCOOBI | caMopealln3alu C | IPaBUIBHO MPaBUIILHO
UCIIOJIb30BAaHUE | CAMOPA3BUTHSL U | MCIIOJIb30BAaHUEM BBIOMpATh METO/IBI | IPUMECHSTH
M TBOPYECKOIO | caMOpean3aluu C | TBOPUECKOrO MOTEHIMANA. | U CIIOCOOBI METO/IBI u
[OTEeHLIMaJA. HCII0JIb30BAHUEM Jomnyckatorcs CaMOpa3BUTHUS U CHOCOObI
TBOPUYECKOTO 3HAYUTENIbHbIE  OIIMOKH, | CAMOpEAIU3allK C | CAMOPa3BUTHUSA
[OTEeHLIMAJA. oOyuaromuics UCIIOJIb30BaHUEM u
UCIIBITHIBACT TBOPYECKOTO camopeausail
3HAYUTEIJIbHbIE HNOTEHLHUANA. uu C
3aTpyaHEHUS npu | YMEHUS OCBOCHBI, | HCIOJIb30BAHU
caMOpa3BUTUHU U | HO JIOITYCKaIOTCs eM
camopealu3aluu C | He3HAUYHUTETIbHbBIC TBOPUYECKOTO
HCII0JIb30BaHUEM OLINOKH, MOTEHIIMaA.
TBOPYECKOTO MOTEHIIMANA. | HETOYHOCTH, CBobosHO
3aTpyJHEHUS MpU | BIaJEET
OpraHu3aIu pUOOPETEHHBI
CaMOCTOATENIBHOM | MM YMEHHSIMH,
paboThl epeHoce | MPUMEHSET HX
YMEHUI Ha HOBBIE, | B  CHTYyalHUsiX
HECTaHJIaPTHHIE MOBBILICHHON
CUTYallUH. CJI0KHOCTH.
BJIA/I€Th: OO6yuatomuiicst He | OOy4aromuiics BiaaeeT OO6yuarommmiics OO6yuarommiics
METOJIaMU U BJIaJIeeT WIK B METO/aMH M CIIoco0aMu YaCTUYHO BJIaJIC€T | B ITOJHOM
crioco0aMu HEJI0CTaTOYHOU CaMOpa3BUTHS U METOJIaMH 1 o0beme
CaMOpa3BUTHUS M | CTEIICHU BJaJeeT camMopean3alum ¢ criocobamu BJIQ/IEET
camMopeali3all | METoJlaMu U HCIIOJIb30BaHNEM caMOpa3BUTHUSA U METOAaMHU U
uc criocobamu TBOPYECKOT'0 MOTEHIIMANA, | CAMOpPEAIN3alluu C | croco0amu
UCIIOJIb30BaHUE | CaMOPa3BUTHS U JIOTTYCKatoTCA HCIIOJIb30BaHUEM camMopa3BUTHUSA
M TBOPYECKOTO | CAMOpEAIM3ALUU C | 3HAYUTEJIbHbIE OINOKH, TBOPYECKOTO u
MOTEHIIMaA. HCIIOJIb30BAHUEM MPOSIBIISIETCS MOTeHIIHaa, camopeaJusail
TBOPUYECKOTO HEZ0CTaTOYHOCTh HaBBIKM OCBOEHBI, | UU C
MOTEHIIMaJA. BJIa/ICHUS HAaBbIKaMU. HO JIOMYCKalOTCS MCIOJIb30BaHU
OO6yuatrouuiics HE3HAYUTENIbHBIE eM
HCIIBITHIBACT OLINOKH, TBOPUYECKOTO
3HAYUTENbHBIE HETOYHOCTH, MOTEHIIMAaNA,
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3aTpyJHEHUS MpU
MIPUMECHECHUN HABBIKOB B
HOBBIX CUTYaIUsX.

3aTpyJHEHUS IpU
IIEPEHOCE YMEHUU
Ha HOBBIE,
HECTaHAAapPTHBIC
CUTYallUH.

CcBOOOIHO
MIPUMEHSIET
MOJy4YECHHBIE
HaBBIKH B
CUTYyalUsIX
MMOBBIIIICHHOM
CIIOKHOCTH.

OIIK-4 - Crnocoben IIPOBOAUTE NUCCIEAOBAHHNA, OPraHU30BbIBATh CAMOCTOATCIbHYIO U KOJIJIICKTUBHYIO
HAay4YHO-UCCJICAOBATCIILCKYIO ACATCIIBHOCTD ITPU PCHICHUH MHXXCHCPHBIX U HAYUHO-TCXHUUYCCKUX 3a1a4,
BKIIIOYAIOMUX IIIaHUPOBAHUEC U ITIOCTAHOBKY CJIOKHOI'O S3KCIICPUMCHTA, KPUTHYCCKYIO OLICHKY U
HHTCpIpCTALIUIO PE3YJIILTATOB

3nams. Mmetonabl | OOyuarommiics He | OOywarommiicss  BiazgeeT | OOyJarommiics OOyuarommiics
IIPOBECHUS BJaJeeT WM B | METOJAMHU IPOBE/ICHUS | YACTUYHO BIAJEET | B HOJTHOM
TEOPETUYECKUX | HEOCTAaTOYHOMN TEOPETUIECKUX U | METOJIaMH o0beMe
u CTENIEHU  BJAJIEET | IKCIEPUMEHTAIbHBIX IPOBEICHUS BJIaJIeeT
HKCIEPUMEHTATb | METOJIBI HAyYHBIX  MCCIICJIOBAHUH | TCOPETHUECKUX U | METOJaMHU
HBIX  HAayYHBIX | IPOBEIEHUS [0 TOHUCKY U IPOBEPKE | SKCIIEPUMEHTAIbH | IPOBEICHUS
WCCIIC/IOBAaHUH | TEOPETHUECKUX H | HOBBIX uieH | bIx HAYYHBIX | TEOPETUUYECKHUX
[0 TIOUCKY U | 3KCIIEPUMEHTAJIbH | COBEPILEHCTBOBAHUS UCCIIeIOBaHUH TIO | U
MIPOBEPKE HOBBIX | BIX HAYYHBIX | 000pYyJOBaHUS U | TIOUCKY W MPOBEPKE | IKCTIEPUMEHTA
uaen UCCIIEIOBAaHUM 110 | CO3JJaHUs KOMILJIEKCOB Ha | HOBBIX uzae | JbHBIX
COBEPILIEHCTBOB | TIOUCKY U | ux 0asze, [OMYCKAarOTCS | COBEPIICHCTBOBAHU | HAYYHBIX
aHMs IIPOBEPKE  HOBBIX | 3HAUUTENbHbIE  OLIMOKH, | 1 OOOPYIAOBAaHUS M | UCCIIECIOBAHUIL
00OpyIOBaHUS U | HICH MPOSIBIISETCS CO3JIAHHMSI [0 TIOUCKYy H
CO3JIaHMS COBEPILICHCTBOBAH | HEJAOCTATOUHOCTh KOMILJIEKCOB Ha HX | IPOBEpPKE
KOMIUIEKCOB Ha | Msl 00OpyIOBaHMS | BIQJICHUS HaBBIKAaMHU TI0 | Oase, HaBBIKM | HOBBIX  HJEH
ux Oase. u CO3JIaHus | psAay nokasaresei, | OCBOEeHBI, HO | COBEpIIEHCTBO
KOMIUIEKCOB Ha ux | OOyuarouuiics JIOITYCKaTCA BAHMS
6aze. UCTIBITHIBAET HEe3HauUTeIbHbIE 000py0BaHUs
3HAYHUTEIbHBIC OIINOKH, " CO3JTAaHHS
3aTpyIHEHUS IpU | HETOYHOCTH, KOMILJIEKCOB Ha
NPUMEHEHHH HaBBIKOB B | 3aTPYJHEHUS TIPH | UX 0aze,
HOBBIX CUTYallHsX. aHATUTUYECKUX CBOOOTHO
oTepanusx, MIPUMEHSIET
nepeHoce YMEHMH | MOJyYeHHbIe
Ha HOBEI€, | HABBIKH B
HECTaH/apTHbIE CUTYyaLUsX
CUTYAIIHH. MTOBBITIIEHHON
CJIO’KHOCTH.
ymemb: OOyuatonuiics He | OOyyaromuiics OO6yuaromuiics OOyuaromnmiics
MIPUMEHSITh yMeeT WM B | IGMOHCTPHPYET HEMOIHOE | IEMOHCTPUPYET JIEMOHCTPHpYE
METObI HE/I0CTaTOYHOU COOTBETCTBHUE CIEAYIOIIUX | YACTUYHOE T MOJTHOE
MIPOBEICHUS CTETIeHU yMeeT | YMEHHIA: PUMEHSTH | COOTBETCTBUE COOTBETCTBHE
TEOPETUYECKUX | IPUMEHSTh METObI MIPOBEICHUS | CIEAYIOIUX CIIEAYIOIINX
51 METOJIbI TEOPETUYECKUX U | YMEHUN: YMEHUU:
HKCHEPUMEHTANb | IPOBEIECHUS HKCIEPUMEHTAIBHBIX MPUMEHSATh METOJIbI | IPUMEHSATh
HBIX  HAYYHBIX | TCOPETHUECKUX W | HAYYHBIX  HCCJIECOBAHUH | TIPOBEICHHS METOBI
UCCIIeI0BaHHM HKCHEPUMEHTAIbH | 10 TOUCKY M TIPOBEpPKE | TCOPETUUYECKUX U | MPOBEACHUS
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0 TIOUCKY U | BIX HaY4HBIX | HOBBIX uzel | SKCIIEPUMEHTAIbH | TEOPETUYECKUX
IIPOBEPKE HOBBIX | HCCIECIOBAHUN IO | COBEPILIEHCTBOBAHUS BIX HAyYHBIX | U
uaen HIOUCKY U | 000OpYZOBaHUS U CO3JIaHMsl | UCCIEOBAaHUI 10 | SKCIIEPUMEHTa
COBEPIICHCTBOB | MPOBEPKE  HOBBIX | KOMIUIEKCOB Ha WX 0a3e. | MOMCKY U MPOBEPKE | JIBHBIX
aHus naen Honyckatorcs HOBBIX UIeN | HaydHbIX
000pYZOBaHUS M | COBEPUICHCTBOBAH | 3HAYUTENIbHBIE  OMIMOKH, | COBEPIICHCTBOBAHU | MCCIEIOBAHUN
CO3JIaHMSI usi  00OpYAOBaHUS | MPOSIBIIAETCS s 000OpyJIOBaHUS M | IO TOUCKY U
KOMIUIEKCOB Ha | U CO3/aHMSI | HEIOCTATOYHOCTh YMEHHH, | CO31aHus IIPOBEPKE
ux Oase. KOMIUIEKCOB Ha MX | IO  pAay IOKas3aTeseil, | KOMIUIEKCOB Ha UX | HOBBIX  HjeH
0aze. oOyJaromuiics Oaze. YMeHus | COBEpIICHCTBO
UCTIBITHIBACT OCBOCHBI, HO | BaHUsA
3HAYUTEIbHBIC JIOITYCKaIOTCs 000pyaOBaHU
3aTpyIHEHUs IpU | HE3HAYUTEJIbHBIE u CO3J1aHUs
ONEPUPOBAHUU YMEHUSIMH | OIINOKH, KOMIIJIEKCOB Ha
OpU UX [EepeHoce Ha | HETOYHOCTH, ux 0aze.
HOBBIE CUTYaIUH. 3arpyanenus mpu | CBoOOIHO
aHAJTUTUYECKUX ornepupyer
onepanusx, IPUOOPETEHHBI
epeHoce YMEHUH | MU YMEHUSIMH,
Ha HOBBIC, | IPUMEHSET WX
HECTaHJapTHbIE B CUTyalusix
CHUTYAIIHH. MOBBIIIEHHON
CJIO’KHOCTH.
enademan: OOyuaromuiics He | OOyyvaromuiics BnajieeT OOyuarouuiics Obyuaromuiics
METOJIaMuU BJIA/ICET WIH B METOJIaMH IPOBEACHUS YaCTUYHO BJIAJICET | B [TOJIHOM
IIPOBECHUS HE/I0CTaTOYHOU TEOPETUYECKUX U METO/1aMHU obbeme
TEOPETHYECKUX | CTETICHU BIIAJICET HKCTIEPUMEHTAITBHBIX MIPOBEACHUS BJIaJICeT
u METOAaMHU HaYYHBIX UCCIIEIOBaHUN TEOPETUYECKUX U METOAaMHU
AKCIIEPUMEHTAJIb | IPOBEICHUS 10 TIOUCKY U TIPOBEpKE OKCHEPUMEHTAIbH | MPOBEICHUS
HBIX  HAy4YHBIX | TEOPETUUECKUX U | HOBBIX UAEH BIX HAYYHBIX TEOPETUYECKHUX
HCCIEeI0OBaHUI SKCIIEPUMEHTAJIbH | COBEPILLIEHCTBOBAHUS WCCIICZIOBAaHUI 10 | |
[0 TIOUCKY U | BIX Hay4YHBIX 000pYyIOBaHUS M CO3AAaHUS | IOMCKY M TPOBEPKE | SKCIIEPUMEHTA
MPOBEPKE HOBBIX | MCCIECIOBAHUN IO | KOMIUIEKCOB Ha MX 0a3e, HOBBIX UIEH JTHHBIX
uaen MIOUCKY U JIOITyCKalTCA COBEpPILIEHCTBOBAHM | HAyYHBIX
COBEpIIEHCTBOB | MPOBEPKE HOBBIX 3HAYUTEIbHBIC OITNOKH, s1 000pY/IOBaHUS U | MICCIICIOBAHUI
aHMsA uaen HPOSIBIISETCS CO3JIaHMS 10 MTOMCKY U
00Opy/IOBaHUS U | COBEPLICHCTBOBAH | HEJOCTaTOUYHOCTb KOMIUIEKCOB Ha MX | MIPOBEPKE
CO3JIaHMS usi 00OpY/ZOBaHMs | BJIQJICHUS HABBIKAMHU 10 0a3e, HaBBIKU HOBBIX UAEH
KOMIUIEKCOB Ha | U CO3JaHUs psAy HoKa3aTelen. OCBOEHBI, HO COBEpIIEHCTBO
ux Oasze. KOMILIEKCOB Ha X | OOyyarommuiics JIOIyCKAI0TCS BaHUS
6aze. WCIIBITHIBAET HE3HAYUTEIIbHBIE o0opynoBaHus
3HAYUTENbHBIE OLINOKH, U CO3JaHus
3aTpyIHEHUS TIPH HETOYHOCTH, KOMIUIEKCOB Ha
NPUMEHEHUU HAaBBIKOB B 3aTpyAHEHUs nMpu | ux Oase,
HOBBIX CUTYaIHsX. AQHATUTUYECKUX cBOOO/IHO
orepanusx, pUMEHSIET
MEPEHOCEe YMEHUN | MOJyYECHHBIE
Ha HOBBIE, HaBBIKU B
HEeCTaH/AapTHHIE CUTYyaIHIX
CUTYaIlHH. MOBBIIIIEHHON
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CJIOKHOCTH.

IIIxansl OLIEHUBAHUS PE3YJIBTATOB IIPOMEXKYTOYHOM aTTECTALMU U X ONMCaHUE.

Dopma npomerxcymouHoll ammecmayuu é Yemeepmom cemecmpe: IK3AMeH.

[Ipomexxyrounas arrectanus oOydaromumxcss B (opme 3K3aMeHa MPOBOAUTCS IO
pe3yJibTaTaM BBIIIOJIHEHUS BCEX BUIOB Y4eOHOU pabOThI, MPEIyCMOTPEHHBIX YY€OHBIM IJIAHOM
10 JIaHHOW TUCHHUIUTMHE (MOJIYJO), MPH 3TOM YYUTBIBAIOTCS PE3YJbTAThI TEKYIIETO KOHTPOJIS
ycrieBaeMoCTH B TeueHHe cemectpa. OlleHKa CTENeHH JOCTIKEHHS OO0YyJaroUIMMHUCS
IUTAHUPYEMBIX PE3yJIbTaTOB O0YYCHUS MO TUCIMILIHHE (MOIYIIO0) MMPOBOAUTCS TPENojaBaTesieM,
BEIYIIUM 3aHATUS [0 JUCHUIUIMHE (MOIYII0) METOJOM OJKCHEepTHOH oueHku. [lo wuroram
POMEKYTOYHOW aTTECTAI[MK I10 JAMCIUIUIMHE (MOJYJI0) BBICTABIISICTCS OLICHKA «OTIUYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY» UITH «HEYTOBICTBOPUTEIHLHOY.

K npomesicymounoii ammecmayuu 0OnycKkaomesi moibko CmyOeHmbl, 6bINOJTHUBUIUE BCe
6UObL  YYeOHOU pabombvl, NpedycCMOmMpeHHble paboyell NpocpamMmolr no  OUCYUNIUHE
«Mamepuanosedenuey: GuINOIHUIU U  3AWUMULU  1AOOPAMOPHLIE  pAOOmMbI,  HANUCATU
KOHMPOILHYIO PAOOMY HA NOLONCUMENTLHYIO OYEHKY.

Illkana ouenueanus Onucanue

BoinonHeHs! Bce Bl y4eOHOH pabOThI, MPEIyCMOTPEHHBIE Y4eOHBIM
mw1aHoM. CTyneHT JOEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHMIA,
HaBBIKOB TMPHUBEJIEHHBIM B TaOJMMIaxX I[OKa3aTeleil, oOomepupyer
NPUOOPETEHHBIMU 3HAHUSMM, YMEHHUSIMHU, HaBbIKAMHU, IPUMEHSET UX B
CHUTyallUsX TIOBBIIICHHOW cioxHOCTH. [lpm 3TOM MoOryr OBITH
JIONYLIeHbl HEe3HAYUTENNbHbIE OIMOKHM, HETOUHOCTH, 3aTPYAHEHUS IpH
AQHAINTUYECKUX OINepalusix, NepeHOoCce 3HaAHWM M yYMEHUN Ha HOBBIE,
HECTaH/JapTHBIE CUTYaLUH.

O1ianyHo

BrinonHeHs! Bce BUABI y4eOHON paboOThl, MPEIyCMOTPEHHBIE YUeOHBIM
wranoM.  CTymeHT — JeMOHCTPUPYET  HEMOJHOe,  MPaBUIBHOE
Xoporio COOTBETCTBUE 3HAHUI, YMEHM, HAaBBIKOB NPUBEICHHBIM B TaOIuIax
mokaszatenei, JmOO0 ecam TpU  OTOM OBUM  JOMyIIeHBl 2-3
HECYIIECTBEHHBIE OLTUOKHU.

BoinonHeHs! Bce Bl y4eOHOH paboOThI, MPEayCMOTPEHHBIE Y4eOHBIM
m1aHoM. CTyAEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHWH, B KOTOPOM
OCBEIIIEHA OCHOBHAsl, HanboJee BaXkHasi 4aCcTh MaTepHaia, HO IIPU 3TOM
JIONyIIeHa OJTHa 3HAYUTEIbHAasl OIIMOKA UM HETOYHOCTb.

Y 10BIETBOPUTETILHO

He BwimomHen oauH win  Oonee BUAOB  y4yeOHOM  paloOThI,
MPEeIyCMOTPEHHBIX y4eOHBIM IIaHoM. CTyIeHT JIeMOHCTPHUPYET
HEMOJHOE COOTBETCTBUE 3HAHUM, YMEHMH, HAaBBIKOB NPHUBEJACHHBIM B
TabnuIax ToKa3zarened, JOMyCKAaloTCs 3HAYUTEIbHBIE  OIIUOKH,
NPOSIBJISIETCS.  OTCYTCTBHE 3HAaHUM, YyMEHHUH, HaBBIKOB MO PSIy
MOKa3aTeJe, CTYEHT WCIBITHIBACT 3HAYMTENILHBIC 3aTPYIHEHHS TIPU
ONEPUPOBAHUU 3HAHUSAMH U YMEHHUSMHU TNPH UX NEPEeHOCe Ha HOBBIE
CHUTYyaIlUH.

HeynosnersopurenbHo

®oHIbI OLICHOYHBIX CPEACTB NPeACTABJICHBI B IPUJI0KeHUH 2 K padoueil mporpaMmme.
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7. Y4eOHO-MeTOAMYECKOE U NH(POPMALMOHHOE 00eceuyeHue JUCIUIIIMHBI.
a). OCHOBHas JINTEpaTypa:
1. MarepuanoBegenue B MamuHOCTpoeHuu. B 2 4. Yacte 1 : yueOHuMK ans By3oB / A. M.
Anackun, 0. E. Cenos, A. K. Oneruna, B. H. KnumoB. — 2-e u3n., ucnp. u gomn. — Mocksa :
WznatenscrBo FOpaiit, 2020. — 258 ¢. — (Bricmiee obpazoanue). — ISBN 978-5-534-00039-9
https://urait.ru/bcode/453053
2. MarepuanoBe/ieHHe B MalIMHOCTpoeHUH B 2 4. Yacte 2. : yuyeOHMK ans By3oB / A. M.
Anackun, 0. E. Cenos, A. K. Oneruna, B. H. KnumoB. — 2-e u3n., ucnp. u gorn. — Mockaa :
WznatenbcrBo FOpaiit, 2020. — 291 ¢. — (Bricmiee obpazoanue). — ISBN 978-5-534-00041-2
https://urait.ru/bcode/453054
0). lononuuTenpHas IUTEpaTypa:
1. I[Tnomkun, B. B. Marepuanosenenue : yueOHuk ajis By3oB / B. B. Ilnomkun. — 3-e usnm.,
nepepad. n gon. — MockBa : WsparenscrBo [Opaiit, 2020. — 408 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-12089-9.
URL.: https://urait.ru/bcode/446805

8) IIpoepammmnoe obecneuenue u uHmepHem-pecypcol:

I/IHTepHeT-pecprLI BKJIKOYAKOT y‘Ie6HO-MeTO,I[I/I‘IeCKI/IC MaTepuajibl B 3JICKTPOHHOM BHJIC,
npejacTaBieHHble Ha caiite MockoBckoro [lonmutexa B pasnene «buOnmorexa. DIEKTPOHHBIE
pecypeheDy

[Tone3nsie yueOHO-MeTOAMYECKHE W HMH(OPMAIMOHHBIE MaTepHallbl NMPEACTABICHBI HA

calrax:

http://mospolytech.ru/index.php?id=308

http://materiall.ru/

http://supermetalloved.narod.ru/I2.pdf

http://metall-2006.narod.ru/metall_slaid lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_- materialovedenie.zip

2.) DnexmponHvie 06pazosamenibHvle pecypchbl
Kypc «Matepuanosenenre u TKM» https://online.mospolytech.ru/course/view.php?id=5927

8. MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecnevyeHue AUCHUIIJINHBI.

Howmep O6opynoBanue
ayJIUTOPUHU
1313 CTOJIBI YUYEOHBIE CO CTYJbSIMH, ayJUTOpHAs JT0cka. Pabodee MecTo mpernoiaBarens:
CTOJI, CTYJI; IEPEHOCHOU IPOEKTOP + dKpaH, KoMIbIOTEp, TBepaoMep Poksenna TP
5006.
1304 CTOJIBI YU4€OHBIE CO CTYJbSIMH, ayJUTOpHAs TOocKa. Pabodee MecTo mpemnoiaBarens:

CTOJ, CTYN. YuebHoe 1abopaTopHOoe 000pyI0BaHUE: MUKPOCKOII
ZASILACZMIKPOSKOPOWYtypTVO 6/20, Teepmnomep Poksemia TP 5006,
Muxpotsepaomep [IMT-3M, mukpockon AJIbTAMMU, kommiekT 06pa3os s
nabopaTopHbIX paboT, mKadbl 1715 XpaHeHHUsI 000PYIOBAHUS U PACXOIHBIX
MaTepHaoB
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https://urait.ru/bcode/453053
https://urait.ru/bcode/453054
https://urait.ru/bcode/446805
https://e.mail.ru/cgi-bin/link?check=1&refresh=1&cnf=c6f265&url=http%3A%2F%2Fmospolytech.ru%2Findex.php%3Fid%3D308&msgid=14927738140000000903;0,1&x-email=mami-davidenko%40mail.ru
http://materiall.ru/
http://supermetalloved.narod.ru/l2.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip
https://online.mospolytech.ru/course/view.php?id=5927

1316

CTOJIBI YU4€OHBIE CO CTYIBSIMHU, Ay TUTOPHAS JIOCKA; IEPEHOCHOU MPOEKTOP.
Pabouee MmecTo mpenoaBarens: CTol, CTyNl. Y4eOHoe JabopaTopHOe
obopymoBaHue:
mukpockon AJIbTAMU; mukpockot MUM-7; tBepnomep TKC-1M.

1307

Y4ebHoe naboparoproe odopynoBanue: snekrponeys (Hadeprepm 1280°);
anektpornedb (CHoa 1100°); anekrporneus (ITK-PK-10/12 1280°); TBepaomep
Tb5004; tBeprnomep TP 5006; neus mydensuas [IM-10; monupoBanbHbIi CTAaHOK
StruersTegraPol- 11; orpesnoii cranok StruersLaboton — 3; ycTaHoBKa J1j1st
TOPILICBOM 3aKaJKH; YCTaHOBKA JUIs aeKkTpoTpasnenus Struers Lectro Pol -5;
BOJIETMETP; oTodnekTpudeckuii komopumerp KF-77. Bepcrak ¢ muHCTpyMeHTaMu;
pabouee MeCTO IS TpaBJIeHUs!, 000PYIOBAHHOE BBITSXKKOM

1318

CTOJIBI y4EOHBIE CO CTYIBSMH, AYAUTOPHAS IOCKA, IIEPEHOCHOM MPOEKTOP, IKPaH,
HarsgHble mocobus. Pabouee mecto npenonasarens: CTol, CTyl. YueOHoe
nabopaTopHoe 000pyI0BaHUE: IITAHTCHIIUPKYJIb; MPECC IJIS 3aIIPECCOBKHU
o0pa3uoB; nyna bpunemns; mukpomertp; TBepaomep TP 5006-M; tBepaomep
TP5006-02; mukpotsepaomep [IMT-3M; mukpockon Metam-PB. ITogcobnbie
MOMENIeHUs: paboyee MECTO UHKEHEPaA —CTOJ, CTYIbs, IKadbI AJI1 XpaHEHUs
00pasIoB ¥ METOIUYCCKUX TTOCOOHH.

CamocrosTenbHass paboTa sBISETCS OJHMM W3 BUAOB Y4EOHBIX 3aHATHH.

9. MeToauueckue PECKOMEHIANHA JJIsI CaMOCTOSITEIbHOI paGOTI)I CTYAECHTOB

enb

CaMOCTOSITEIbHOM pa6OTbI — HNPAaKTHYCECKOC YCBOCHHUEC CTyACHTAMU BOIIPOCOB METPOJIOTHH,
CTaHJapTU3aluu U CepTI/I(l)I/IKaHI/II/I, pacCMaTpruBaACMBIX B IMTPOLECCEC U3YUCHUA AUCHUIIIINHBI.
Ay,Z[I/ITOpHaSI CaMOCTOATCIIbHAA pa60Ta 10 AHUCLHHUIIJIMHE BBIIIOJIHACTCA Ha y‘le6HLIX
3aHATUAX IO HETTOCPECACTBCHHBIM PYKOBOJACTBOM IIPEIIOAABATCIIA U 110 €ro 3a/laHHIO.
BHeay,Z[I/ITOPHaSI CaMOCTOATCIIbHAA pa60Ta BBITIOJIHACTCA CTYACHTOM II0 3aJaHUIO
npenoaaBarTeisd, HO 0e3 ero HCMMOCPCACTBCHHOI'O y4aCTUs

3aga4u caMOCTOATEILHON PAa0dOTHI CTY/ACHTA!

- Pa3BUTHUC HABBIKOB CaMOCTOSITEILHOMI yqe6H0171 pa6OTBI;
- OCBOCHHC COACPIKaHUA NUCHUITIIINHBI;

- yriryOJaeHHne coJiepkKaHus U OCO3HAHNUE OCHOBHBIX MOHATHN AUCIUTUINHBI;
- HCIIOJIb30BaHME MaTepuajia, COOPaHHOTO M MOJYYEHHOTO B XOJI€ CaMOCTOSTENbHBIX
3aHATHH U1 3 (HEKTUBHON MOJTOTOBKHU K SK3aMEHY.

Bujbl BHeayIUTOPHOIT caMOCTOATEIbHOI padoThI:

- CaMOCTOATCIIbHOC U3YUCHUC OTACIbHBIX TCM IUCHHUIIIINHBI,

- IIOAT'OTOBKA K JICKIITMOHHBIM 3aHATUAM,

- IOJITOTOBKA K JJa00paTOpHBIM padoTaMm;

- BBIIIOJIHEHUE JOMAIITHUX 3aJaHuM 110 3aKPCIUICHHUIO TCM;,

- BBIIIOJIHEHUE JOMAIITHUX 3aJaHuM 110 PCHICHUIO TUIIMYHBIX 3a1a4 U ynpaxcHeHI/Iﬁ;
- COCTaBJICHUC U O(I)OpMJIeHI/Ie JOKJIaad0B U pe(bepaTOB MO0 OTACIIBHBIM TEMAaM IIPOTPAMMBI;
- HAYYHO-HUCCJICA0BATCIIbCKAaA pa60Ta CTYACHTOB;

- Y4aCTHEC B TCMAaTUYCCKUX TUCKYCCHUAX, OJIMMIINAaax.

Jns  BbImonmHEHWsS JI0OOTO BHAA CaMOCTOSITENIbHOM paboThl HEOOXOIUMO TPOWUTH
CJIEIYIOIINE ATAIbI:

- OIIpEIEIEHUE 1IETIN CaMOCTOSITEIbHON pabOThI;

- KOHKpEeTHU3alus I03HaBaTeIbHOM 3a/1a4y;
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- CaMOOILIEHKa TOTOBHOCTHU K CAMOCTOSITEIIbHON paboTe;

- BBIOOp a/IeKBaTHOTO crioco0a eHCTBHS, BEAYILErO K PEIICHUIO 3a/1auy;

- IUIAHUpOBaHHE pabOThl (CAMOCTOSTENBHONM MM C IOMOIIBIO IIpenojaBaTeisi) Haj
3a/laHuEM;

- OCYUIECTBJIEHHE B IPOLIECCE BBIMOJIHEHUS CaMOCTOSATENBHOW paboThl CaMOKOHTPOJIS
(IpOMEKYTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBINOIHEHUSI paOOTHI;

- pednekcus;

- Ipe3eHTaIus paboThl.

BOl'lpOCLI, BbIHOCMMbIC€ HA CAMOCTOATEC/IbHYIO paGOTy

- KoHcTpyknMoHHas MPOYHOCTh U METOIBI €€ OLICHKU

- AmopdHble MeTaIIbI

- TepmomnnacTH4yHbIE U TEPMOPEAKTUBHBIE MIOJTMMEPHI

- Jluarpamma cOCTOSIHUSA KeJe30-TpaduT

- JlerupoBanHnble 4yryHsl. Texuuueckue TpedoBanus A uyryHos no 'OCT.

- OcraTouyHble HAPSLKEHUS, UX BJIUSHUE HA YCTAJIOCTHYIO IIPOYHOCTb.

- TepMmokuHeTHYECKHE IMAarpaMMBbI IPEBPAILEHUs] ayCTECHUTA.

- Crapenue cranu.

- Cranu ¢ MOHMKEHHOM M PErIAMEHTUPOBAHHOM NPOKAJIMBAEMOCTBIO JUIsl IIOBEPXHOCTHOU
3aKaJIKH.

- Juddysunonnas merammuzanus. CriocoObl MeTAIM3ALMU U 00JIACTH IPUMEHEHHUS.

- MmMnuianTauusi HOHOB.

- CruiaBbl C 3aJaHHBIMH YIPYTHMH CBOMCTBaMH.

- CruiaBbl C aHOMaJIbBHBIM TEIJIOBBIM PACIIUPEHUEM.

- TexHuyeckas kepamuka. BnusHMEe BOJOKHHMCTBIX HAIlOJIHUTENEW Ha TEPMOIPOYHOCTH
KEPaMHUKHU.

- ABToMOOMIbHBIE cTekIa. CTEKIOKPUCTAIIIMYECKUE MaTepUallbl (CUTAJLIBI).

- @OyHKIMOHAIBHBIE HAHOMAaTepHaNibl. HaHoMaTepuaibl cemeiicTBa (yiepeHos .

- MexaHun3anus 1 aBTOMaTU3aIUs IPOLIECCOB TEPMUUECKOM 00pabOTKH, MEpBI IO OXpaHe Tpya
B TEPMUYECKHUX 1€XaX.

10. MeTonnyeckue peKoOMeHIAUH AJs PenoaaBaTess

OcHOBHOE BHHMaHHUeE NpU U3YUYEHUHU JUCHMILIUHBI «MarepranoBeieHUe» CleAyeT yIeIsTh
W3YYEHHIO COCTaBa, CTPYKTYPhl U CBOMCTB COBPEMEHHBIX METAUINYECKUX U HEMETAIUIMUECKHUX
MaTepHalioB; OCBOCHUIO OCHOB TEPMHYECKOM, XUMHUKO-TEPMUYECKON M TEPMOMEXAHUYECKOU
00pabOTKM, METOJOB CTAaHAAPTHBIX HCHBITAHUNA 110 OINpeNeNeHUI0 (PU3MKO-MEXaHUUECKUX
CBOMCTB U TEXHOJIOTMYECKHX MOKa3aTesIel UCIOIb3YEMbIX MaTEPHAIOB U TOTOBBIX M3JIEIHH.

TeopeTnueckoe W3y4€HHE OCHOBHBIX BOINPOCOB pPa3lelioB  JUCLMIUIMHBI  JIOJKHO
3aBEPIIATHCS MPAKTUIECKOM pabOTOM.

Jns  akTuBH3alUMM  y4eOHOro TMpolecca MpH M3YYeHUH JUCHUIUIMHBL 3((HEKTUBHO
MIPUMEHEHNE IPE3EHTALNN 0 Pa3IMYHbIM TeMaM JIEKIUI 1 1a00paTOpHBIX padoT.

Jiis mpoBeieHust 3aHATUH 110 TUCIUITIIMHE UCTIONB3YIOTCS CPe/ICTBA 00yUeHUs:

- yueOHUKHU, HHPOpMallMoHHbIE pecypchl HTepHeTa;

- CIIpaBOYHBIE MaTEpUajbl U HOPMAaTUBHO-TEXHUUYECKAs JOKYMEHTALIHS;

- METOJIMYECKUE YKa3aHUs JIJIsl BBIMOJIHEHUS JaOOPaTOPHbBIX PaboT.
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http://pandia.ru/text/category/laboratornie_raboti/

CTpyKTypa U cojiepkaHHe JHCHHILINHBI «MaTepuaioBeeHne» M0 HANPABJIEHHIO MOATOTOBKH
23.05.01 «<HazemMHble TPAaHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA»
o Npouiie NoAroToBku «KomMnboTepHOE MOAeIMPOBAHHE TPAHCIIOPTHBIX CPEACTB»

Ipunoowcenue 1

Bupl yueOHO# paboThI, BKIIFOYAs Bupl camocTosTenbHON pabOThI Dopmbl
Paznen CaMOCTOSITEIIbHYIO padoTy CTYJICHTOB aTTecTaluu
CTYJCHTOB U TPYAOEMKOCTh B Hyacax
<
£
Q
0]
3
S J | II/C | Jlab. | CPC | KCP | KP | KIT | PIP Ped. K/P 2 3
8 | 5
= =
o )
O | =
IlepBbIii cemecTp
BBoanas JacTb. 4 1 1 -
1. ®duszuko-MexaHuveckue cpoiicTBa | 4 1 3 2
martepuanoB. Cmpoenue mamepuanos.
OcHogHble  nOHAMUA O  CBOUCMBAX
mamepuanos. AMmoMHO-KpUCMALIUYecKoe
cmpoeHue — Memalios, usomponus,
anusomponus, Keasuuzomponus. Ilymu
NOBbIUEHUS. ~ NPOYHOCMU — Memailos.
Kpucmannusayus memannoe nepsuunas u
BMOPUUHASI.
2. Teopuss cnnaBoB. Ilonamus o | 4 3 6 3

Cn1a8ax. Tsepovie pacmeopel,
Mexauwuueckue — cmecu,  Xumuyeckue
coeounenus. Juacpamma  cocmosnus
Jcenezo-yemenmum.  Xapaxmepucmuxu
KOMHNOHEHMOB. CmpyxmypHvie
cocmasnawue U gaszel Ha ouazpamme
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JHcene’0-yeMeHmum. Knaccugpurayus
cmaneii no  Ccnocoby  npou3eoo0cmad,
HazHauenuro u Kavecmey. Maprkuposka
yenepooucmulx  cmaneu.  Yyeymer ¢
epaghumom, nonosunuamoele u Oenvie.
Cmpyxkmypa, ceolicmaa, obracmu
NpUMEHEeHUs U  Memoobl  NOLYYEHUs.
cepvlx,  KOBKUX U  6bICOKONPOUHBIX
yyeyHos. Mapkupoexa uy2yHoas.

3. JlaboparopHas pabota 4 2
«MaKpOCTPYKTYpPHBIN aHAJIN3»

4, JTaboparopnas pabota 4 4
«MWUKpPOCTPYKTYPHBIN aHAJIA3»

5. JlabopaTopHas pabora 4 5
«YTIIEPOAUCTHIE CTATIN)

6. JlaboparopHas pabora «UyryHbI» 4 8
7. KontponpHas padora «Yraepoaucteie | 4 | 10
CTaJId ¥ YYTYHBI»

8. Haknén wu pexpucranauzauus. | 4 9
Brusnue nnacmuueckoii depopmayuu na
CMpYKmypy U C80UCMBA Memanlos..
Xonoowas u  eopayas  Oeghopmayus.
Tepmomexanuueckas oopabomka.

9. Teopuss Tepmuueckoii o0padorku. | 4 9

Buowt mepmuueckoti oopabomku cmaneii.
Ipespawenuss  npu  Hacpeée  cmanu.
Ilepecpes u nepeocoe. Ilpespaujenue

aycmenuma npu HenpepbvlHOM
OXNAACOEHUU. Luazpamma
U30MePMULECKO20 npespaujenus

aycmenuma. Ilpespawenue npu omnycke,
cmpykmypa u  ceoucmea cmanu npu
omnycke. IIpoxanusaemocmno u
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3aKaiueaemocntv cmaiu.

10. Jlaboparopuas pabota
«3aKajgKa U OTITYCK»

10

11. TexHosorus TepMHUYECKOM
odpadoTku. Omorcue I poda 6e3 azosoti
nepexpucmaniuzayuu. Omocue Il pooa c
gaszosoii nepekpucmaniusayuetl,
HOPMAIU3ayus. 3axanka cmanu.
OcHogubie  napamempvbl  nNpoYeccos
OMNycKa y2nepooucmulx u 1e2upOosanHvlx
cmannetl. Obpabomka X01000M.
Ilosepxnocmuas 3axanxa.

11

12. Xumuko-Tepmuueckasi 00padorka.
Dusuueckue OCHOBbI XUMUKO-
mepmuueckol oopabomku. Llemenmayus,
HUMpoOyemeHmayus, asomuposanue
cmanu.

11

13. KoHcTpykuuonsnbie
JIerTHpPOBaHHbIE CTaJIN. Dasvl,
obpazyemvie Jlecupyrouumu
nemeHmamu 6  cmanax. Bauauue
Jlecupyrouux 9/1eMeHMo8 Ha
nonumopghuzm dkcenesa, Ha CEOUCMEA
Geppuma u aycmenuma. Ocobennocmu
mepmu4eckoul o0bpabomku
J1e2UPOBAHHBIX cmaretl.
Knaccughuxayus, MAapKuposxa,
Oegexmul 1e2UpOBAHHBIX CIAEU.

12

14. JTaboparopHas paboTa
«Jlecuposannvie cmanu»

13

15. UHcTpyMeHTA/IbHBIE MAaTEpPHAJbI.
Hncmpymenmanvhvie yenepooucmole U

14
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Jle2UPOBAHHble CMANU OISl PerCYueco
uUHCmMpymMeHnma. Bvicmpopesxcywasn
cmaino, pedrcuMbl MepMUYecKoll
obpabomxu,  obaacmu  NPUMEHEeHUS.
lImamnosvle  cmanu. Cmanu 014
UBMEPUMENLHO2O uUHCmMpymMeHma.
Teepovie nopouwikogvle  cniagvl  OJis
pedxcyweco uncmpymenma. Kepamuxa.
Csepxmeepovie mamepuavl.

16. Craam u cmiaBel € O0COOBIMH
cBoiictBamu. Cnasvl ¢ 0c060 6blCOKOU
U3HOCOCMOUKOCMbIO, cocmas,
MapKuposKa, mepmuieckas oopabomia u
obracmu npumenenus. Hepowcaserowue
Xpomucmule U XpOMOHUKeNlegble CMAIU,
cocmas,  MAapKupoeka, — mepMuiecKast
obpabomka u obracmu npuMeHeHus.
Kaponpounvie cmanu u cnuagvl, npeoen
ONIUMENbHOU npouHoCmu, npeoein
noA3yYecmu. Maenumomsekue u
MazHumomeepovle CHasbi.

15

17. IlBeTHble MeTAJIbI H CILUIABBI.
Meowv u ee ceovicmea. Jlamynu, opon3ul,
0ab6umel. Amomunull u e2o ceolcmaa.
Jlumeiinovle  antomMunuesvie  CHIAGHI,
obnacmu  npumenenus.  J{opanioMuH,
cocmas, pedcum mepmuieckoul
obpabomku, ceoticmaa, obnacmu
npumenenus. Maznuegvle cnnagol. Tuman
U e20 Cniaewl.

15

18. Jlaboparopuas pabota
«[]semuvle cniasvi»

16

19. KoMno3uuuoOHHBbIE MATEPHAJBI.

17
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Knaccugpurayus KOMNO3UYUOHHBIX
Mamepuanos. Komnoszumui c
Memaiiuieckou mampuyetl.
Lucnepcnoynpounennvle

KOMHO3UYUOHHbIE mamepuansi.
Bonoxnucmuie KOMNO3UYUOHHbBIE
mMamepuansi. Ilopowrxosvle
KOMNO3UYUOHHbBIE mamepuanvl

(xepmemst). Komnozumwvl ¢ nonumeproii
mampuyetl. Komnosumul ¢ kepamuueckou
u cmexnanHou mampuyeu. llpumenenue

KOMNO3UYUOHHBIX Mamepuanos 8
a8momoouLeCmpoeHuu.
Hanomamepuanut. Cmpyxkmypa,

6'601201’1’1661, NPpUMEHEHUE.

20. JTaboparopnast paboTa
«KOMI’ZOS’ML]MOHHI;I@ mamepuaol»

18

21. TexXHMKO-I)KOHOMUYECKHH BBHIOOP
MaTtepuaja M TEeXHOJOTHH  €ro
ynpouHeHusi. OcHO8bl payUOHAILHOO
évlbopa  mamepuaia U Memooa
ynpounenus.  Ilpuuunel  cHudCeHUs
pabomocnocobnocmu Mamepuana.
Mamepuanvr u memoowvt ux ynpounenus
NPU PA3IUYHBIX BUOAX HASPY3KU OemaJell

17

CDopMa aTTeCTallnuu

Bcero yacoB no fucuMIIinue

36

18

54
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MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMM
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YYPEXJIEHWE BBICIIIET'O OBPA3OBAHN
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Hamnpasnenue nmoaroroeku: 23.05.01 HASEMHBIE TPAHCITOPTHO-TEXHOJIOI'MYECKUE

CPEJICTBA
OII (mpodutp): " KoMIproTepHOE MOACIUPOBAHNE TPAHCTIOPTHBIX CPEACTB"
®opma 00yueHus: OUHast

Kadenpa: «MatepuanoBeneHue»
®OH/J OHEHOYHBIX CPEJACTB
O AMCHUIIJIMHE

MarepuanoBeaeHue
Cocrag: 1. Ilacnopt (hoHa OLIECHOYHBIX CPEACTB

2. OnucaHue OLEeHOYHBIX CPEJCTB:
Ponesbie urpsl
DK3aMeHAIMOHHBIC OUJICTHI
KonTponbhas pabota
Tect

Mocksa, 2024r
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Tabauya 3 Ilacnopm ®@OC no oucyunaune "Mamepuanosedenuey”

Kon DJIeMEHTHI KOMITETEHIINH (4acTH KonTponupyembie Moayu, [Tepuo- Buast Cnoco6sr | Cpencrna

KOMIIETCHIIMH | KOMIIETCHIINH ) paznensl (TeMbl) TUCUUIUIMHBL | TAYHOCTH | KOHTPOJIS | KOHTPOJS | KOHTPOJIS
no paboueii mporpamme KOHTPOJIS

1 2 3 4 5 6 7

OIIK-4 3HaHuA: Pazgener 1 - 4 TEK, KP YceTHO Tect
3HATh METOIBI u CIIOCOOBI TTIA T I1 K/P
CaMOpa3BUTHUSI U caMOpeasiu3aluu ¢ C) OK3. ouner
HCIOJIb30BaHUEM TBOPYECKOTO
MOTEHIHAJIA.

YMeHus: Pasnensr 1 - 4 TEK, KP YeTHO Tect
YMETh MPUMEHSATh METOJIBI M CIIOCOOBI ITA T IT K/P
CaMOpa3BUTHUS M CaMOpeau3aluu C C) DK3. buner
HCIIOJIb30BaHUEM TBOPYECKOTO

MOTEHIIMaNA.

Haspixn: Pasgennr 1 - 4 TEK, KP YceTHO Tect
BJIAJIETh METOJAaMHU U CII0OCO0aMU TTIA T II K/P
CaMOPAa3BUTHUSI U CAMOPEATH3AIINHU C 2 OK3. Ouier
UCIIOJIb30BAHUEM TBOPYECKOTO

MOTEHITHAA.

OIIK-5 3HaHWuA. Pazmener 5 - 12 TEK, KP YcrHO Tect
3HaTh METO/IbI [IPOBECHUS A T II K/P
TEOPETHUUECKUX U IKCIIEPUMEHTATbHBIX C) DK3. buner
HAy4YHBIX HMCCIICIOBAHUU TIO MOUCKY U
MIPOBEPKE HOBBIX unein
COBEpUICHCTBOBAHUS 00OPYJIOBaHUS U
CO3/IaHMsI KOMILJIEKCOB Ha UX 06ase.

YMenust: Pasmensr 5 - 12 TEK, KP YcrHO Tect
MPUMEHSTh METOJIbl  NPOBEHAECHUSA ITA T 11 K/P
TEOPETHYECKUX U KCIIEPUMEHTATBHBIX 6] OK3.. Ouer

HAYYHBIX HCCIeIOBaHUM II0 IOUCKY H
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MPOBEPKE HOBBIX uneu
COBEPIICHCTBOBAHUS OOOPYIOBaHUS U
CO3aHMsI KOMILJIEKCOB Ha UX 0a3ze.

Haspiku:

BIIAJIETh MeToAaMHu IIPOBEICHUS
TEOPETUYECKUX U IKCIIEPUMEHTAIIbHBIX
Hay4HbIX MCCIIEJOBAHUU IO TMOUCKY U
MIPOBEPKE HOBBIX uuaeu
COBEpIICHCTBOBAHUS O0OOPYJIOBaHUS U
CO3/JJaHUsI KOMILIEKCOB Ha UX 0ase.

Pasnener 5 - 12

TEK,
A

KP

YcrtHO

Tect
K/P
3K3. ouIieT

- CokparnieHusi opM OLIEHOUHBIX CPEJCTB CM. B mpuiokenuu 3 k PII.
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Ilpunooicenue 3

K pabouel npocpamme
Ilepeuens ouenounvix cpeocme no oucyunaune «Mamepuanogedenuey

HaumeHoBaHue [IpencraBnenue
Ne OLIEHOYHOTO Kparkast xapakTepuctruka OlEHOYHOTO OLIEHOYHOTO
OC Cpe/icTBa CpeacTBa cpencrea B DOC
CoBmecTHAI EATEILHOCTD TPYIIIIBI
00yJaronuxcs u [1€JarOrHYeCKOro
a0O0THHUKAIION TIPaBICHUEM
P yrip Tema (ipobiiema),
MeJarorndeckoro paboOTHHKA C  IICJIBbIO
JenoBas w/unm ponesas KOHIICTIIIHS, POJIA U
pemeHnst y4eOHBIX M TPOQPECCHOHATBHO - o
1 urpa 0KHUJaeMBIN
OpPUEHTHPOBAHHBIX 33/1a4 ITyTEM HIPOBOTO .
(A1) . . |pe3yJbTaT Mo Kaiaou
MOJICTTUPOBAHUSL  PEabHOM  MPOOIEeMHON ..
cutyanuu. [lo3Bonser oreHUBaTH yMEHUE P
QHAIM3UPOBATH W peliaTh  THIAYHBIC
podeCCHOHAIbHBIC 3a1a4H.
o Komruiekr
CpeAcTBO TIPOBEPKH YMEHUH MPUMEHSTH
KoHTpoisbHas padota KOHTPOJIHBIX
2 MOJIyYeHHBIC 3HAHWS JUIsl pPEUIeHHs 3aaad .
(K/P) 3aJlaHuil 110
OTIPEICIIEHHOTO THIIA TI0 TEME WIIK pa3/ieiy
BapUaHTaM
CuctemMa CTaHIAPTU3UPOBAHHBIX 3a/JIaHHM,
3 Tect [MO3BOJIAIOLIAS ABTOMAaTHU3UPOBATH DOHJT TECTOBBIX
(T) MpOLEAYpPY H3MEpEHHUs YpPOBHS 3HAHUU H 3aaHni
yMeHMH 00yJaroLerocs.
OrneHka CrocoOHOCTH CTyJeHTa nmpuMeHuTh | [lepedenn
4 JIaboparopHbie pabOTHI | TIOTydYECHHBIC paHee 3HAHUS i | 1abopaTopHBIX paboT
(JIP) MIPOBEICHUS aHaJIMn3a, OIBITA, | M MX OCHAIII[EHHE
IKCIIEPHMEHTA 51 BBIITOJIHEHUS
HaJo0r IMPENnoaaBarellss CcO CTYIEHTOM
o A pelion YA > | Kommiekt
YcTHBIH ompoc [eTb KOTOPOTO — CHCTeMAaTH3alHs W
5 DK3aMEHAIIMOHHBIX
(D -3K3ameH) YTOUHCHHE —HMMEIOIHMXCA Y  CTyAeHTa | o

3HaHI/II\/JI, IMPOBEpKa €TI0 HMHIAWBHAYAJIBbHBIX

1. 3K3aMeHaHI/IOHHbIe OnJ1eThl

1. Hasnauenwue: Vicnonp3yroTest 171sl MPOBEIACHUS TPOMEKYTOUHON aTTECTAIIMH IO AUCITUTUINHE
"Marepuanosenenue”
2. B Guier BKIIIOUEHO TPH 3a/1aHUSA:

3aganue 1. Bompoc uist TpOBEpKU TEOPETHUECKUX 3HAHHIA;
3amanue 2. 3a1aya Ui MPOBEPKU YMEHUS IPUMEHSATh TEOPETUUECKUE 3HAHNS,
3ananue 3. [IpoBepka HaBBIKOB. [IpakTHUECKOE BHINOIHEHUE 3aJaHHS .
3. KommuiekT sk3aMeHallMOHHBIX OueToB BKiItodaeT 30 OuieToB (mpuiararorcs).
4. PernameHT 3K3aMeHa: - BpeMsi Ha MOJrOTOBKY T€3MCOB OTBETOB - 110 40 MUH

- Crtoco0 KOHTPOJIS: YCTHBIE OTBETHI.

5. llIkana oneHNBaHMS:
"OTJAMYHO' - €CITH CTYJIEHT TITy00KO U MPOYHO OCBOMJI BECh MaTe€pHall IPOrpaMMbl 00yUYeHHs,
MCYEPIBIBAIOIIE, TIOCIIEN0BATENBHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro U3JIaraet, He
3aTPYyIHSETCS C OTBETOM IIPH U3MEHEHUH 3aJIJaHusl, CBOOOHO CIIPaBIIIETCS € 3a7jauaMu U

MPAKTUYCCKUMU 3aITaHUAMU, ITPABUIIBHO 000CHOBBIBAET MMPUHSATBHIC PCIICHUA.
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"Xopomo'- ecnu CTyAeHT TBEPO 3HAECT MPOTrPAMMHBIN MaTepHuai, FPaMOTHO U MO CYIIECTBY
€T0 U3JjaracTt, HC IOMYCKACT CYIMICCTBCHHBIX HETOYHOCTCH B OTBETE HA BOIIPOC, BJIAACCT
HEOO0XOAMMBIMU YMEHHUSIMUA U HABBIKAMH IIPH BBINIOJIHEHUH NTPAKTUYECKHUX 3aaHUH.
"Y 10B1€TBOPUTEIBHO'" - €CIIM CTY/IEHT OCBOUJI TOJILKO OCHOBHOM MaTepual IporpaMMbl, HO
HE 3HAET OTAEIbHBIX TEM, JOIMYCKAaeT HETOUHOCTH, HEJOCTATOYHO IIPABUIIbHbBIE (DOPMYIUPOBKHY,
HapyIIaeT N0CIeA0BaTEIbHOCTh U3JI0KEHUS IIPOrPaMMHOI0 MaTepuasa U UCIIbITHIBAET
3aTPyIHEHHs B BBIIOJIHEHUH NTPAKTUYECKUX 3aaHUH.
"HeynoB/1eTBOPUTEIBHO'" - €CIIM CTY/ICHT HE 3HAET 3HAUUTEIbHON YacTH IPOrPaMMHOIO
MarepHaia, JoIyCcKaeT cepbE3Hble OUIMOKH, C OOIBIIMMU 3aTPYAHEHUSAMH BBIIOIHSET
IIPAKTUYECKUE 3a/1aHusl.

Kaxnoe 3agaHue s3K3aMeHallMOHHOT0 OuieTa OLeHUBAeTCs OTAeNbHO. O01el orjeHKon
ABJIIETCS CpPEHEE 3HAUE€HUE, OKPYIJIEHHOE /10 11€JI0T0 3HAYECHHUS.

BapuaHT IK3aMCHAIIMOHHOT O oujaera

MUHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUNCKOM OEJIEPALINN
OEJJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUS
«MOCKOBCKHUI NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

DakyabTET XUMHUCCKOM TEXHOJOTHU U OHOTEXHOJIOTHH, Kadeapa «MarepruanoBeIcHUC)

JucnurumHa «Marepuanosenenue» O6paszosarenbHas nporpamma 23.05.01 «HASEMHBIE TPAHCITIOPTHO-
TEXHOJIOTMYECKHUE CPEJICTBA»

Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUJIET Nel

1. Inarpamma Fe-C. M3MeHeHnEe XUMHYECKOTO cocTaBa (a3 B mpoIiecce NEPBUIHON W BTOPUIHON
KpUCTaJIIM3aluu cranu 45.

2. [loBepxHOCTHAs 3aKaJiKa, BUJbI U 00JIACTH IPUMEHEHUS.

3. PacumdpoBare Mapky MeTasutonpoaykiuu: /118 u nath ee XxapakTepucTUKy (Ha3BaHUE, Ha3HAUYEHUE,
CBOMCTBA, 0COOEHHOCTH CTPYKTYPBI U TEXHOJIOTHN).

YTBepxkaeHo Ha 3acenanuu kadenpsr «29» nexadps 2016 r., mpotokom Ne5.

3aB. kadeapoii AL Wnstmun/

ITepedyenb BONPOCOB Ha IK3aMeH
1. Inarpamma Fe-C. Xapakrepuctuka a3 ¥ CTpPYKTYPHBIX COCTaBIISTFOIIINX
2. Inarpamma Fe-C. Omnpenenenue xumuueckoro coctana (a3 B cruiase ¢ 4,3 % C npu 1400°C
3. Jmarpamma Fe-C. l3MmeHeHme XuMHUYECKOro coctaBa (a3 B mporecce IMEepBHYHOW U
BTOPUYHOM KpUCTATU3AIMH CTalu 45
4. Jlmarpamma Fe-C. M3MmeHeHMe XHMHYECKOTO cocTaBa (a3 B TpoOIecce MEPBUYHON H
BTOPUYHOM KpHUcTamu3anuu cranu 30
5. Ilonstue o crnaBax. TBep/ble pacTBOPbI, MEXAHUYECKUE CMECH, XMMUUECKHE COSTUHEHUS
6. Jlmarpamma cOCTOSHHSA JABOWHBIX CIUIABOB C HEPACTBOPUMBIMM B TBEPAOM COCTOSTHUM
KOMIIOHEHTaMU
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7. Huarpamma Fe-C. HM3meHeHne XUMHYECKOTO cocTaBa (a3 B TMporecce IMEpBUYHOU U
BTOPUYHON KpucTayu3anuu cimasa c 5 % C

8. Hmarpamma Fe-C. M3meHeHwe XMMHUYECKOro cocTtaBa (a3 B Mpolecce MNEPBUYHOU H
BTOPUYHON KPUCTAJUIM3ALUH cTaan Y 12

9. Nuarpamma Fe-C. XapakrepucTtuka (a3, ydacTBYIOIIUX B YBTEKTHYECKOM MPEBPAIICHUN

10. Inarpamma Fe-C. Onpenenenue xumudeckoro coctasa (a3 B cruiase ¢ 5,5 % C npu 1300°C
11. lnarpamma cOCTOSIHUS ABOWHBIX CIUIAaBOB C OTPaHHMYEHHOM PacTBOPUMOCTHIO KOMIOHEHTOB
B TBOP/JIOM COCTOSIHUU

12. lnarpamma Fe-C. Onpenenenue xumuyeckoro coctana (a3 B criase ¢ 4,3 % C npu 1147°C
13. lnarpamma Fe-C. Onpenenenue xumudeckoro cocrana (a3 cranu Y12 mpu 1100°

14. Inarpamma Fe-C. Onpenenenue xumuueckoro cocrasa (a3 B cruiase ¢ 0,8 % C mpu 727°C
15. Inarpamma Fe-C. Onpenenenue xumudeckoro coctara (a3 cranu Y8 mpu 1100°C

16. lnarpamma Fe-C. Onpenenenue xumuyeckoro coctana (a3 B cruiase ¢ 4 % C npu 1400°C
17. duarpamma Fe-C. l3MmeHeHne XMMHUYECKOro cocraBa (a3 B Ipolecce MEePBHYHOU U
BTOPUYHOM KPUCTAJUIM3ALMKU CTaIH Y 8

18. HMuarpamma Fe-C. M3MeHeHue XMMHUYECKOro cocrtaBa (a3 B IPOLECCE NEPBUYHON U
BTOPUYHOM KpucTayuM3auuu crasa ¢ 3 % C

19. Inarpamma Fe-C. Onpenenenue Xumuieckoro cocrana ¢as B ciuiase ¢ 5,5 % C mpu 900°C
20. Huarpamma Fe-C. M3meHeHune xuMu4eckoro coctaBa (a3 B Ipoliecce MEepBUYHON U
BTOPUYHON KpuCTaJIM3anuu cmiasa ¢ 4,3 % C

21. luarpamma Fe-C. Xapakrepuctuka ¢a3, ydaCTBYIOIIUX B 3BTEKTOUTHOM MPEBPAIICHUH

22. Nunarpamma Fe-C. DBTeKTHYECKOE U IBTEKTOUIHOE MPEBPAIICHUE

23. luarpamma Fe-C. Onpenenenne XumMuueckoro coctana ¢a3 B cruiase ¢ 2,5 % C npu 900°C
24. Inarpamma Fe-C. Onpenenenue XuMu4eckoro cocrana ¢as B ciuiase ¢ 2,5 % C mpu 1300°C
25. luarpamma Fe-C. Onpenenenue xumuueckoro coctana (a3 B cruiase ¢ 4,3 % C npu 727°C
26. Jluarpamma Fe-C. Onpenenenne xumMuaeckoro coctara a3 B cruiase ¢ 1,5 % C npu 800° C
27. [umarpamMma COCTOSHUSI JIBOMHBIX CIUIABOB C HEOTPAHUYEHHOW PaCTBOPUMOCTHIO
KOMITOHEHTOB B TBEPJIOM COCTOSTHUU

28. OcoOeHHOCTH IBTEKTHUECKOTO MTPEBPAIICHHSI IBOMHBIX CIIABOB

29. KpacHOJIIOMKOCTb U XJIaJHOJIOMKOCTb CTajid. [Ipu4MHBI BO3HUKHOBEHHS M CIOCOOBI
YCTpaHEHUS

30. Kpucramm3zanus criaBoB. [Ipasuio da3. [IpaBuino koHeHTpanui

31. ATOMHO-KpHUCTAJUIMYECKOE CTPOCHUE METAJIOB. THIMBl KPUCTAUIMYECKUX PEHIETOK M HX
XapaKTepUCTHKA

32. 3akoHOMepHOCTH KpucTamm3auuu. CTeneHb MNEePeoXJIAXKIEHUs, YHUCIO LIEHTPOB
KPUCTAJIIIM3ALUH, CKOPOCTTh POCTa KPUCTANIOB. AMOP(HBIE METAILIBI

33. lenaputHas nukBaius. [[puarHbI BOSHUKHOBEHHS U CIIOCOOBI yCTpaHEHHS

34. JledbeKTbl KpUCTAIIIMUYECKOTO CTPOEHUsS. BiusSHUE IUIOTHOCTH AMCIOKAIMl Ha MPOYHOCTH
MaTepHuaioB

35. CtpyKTypHbBIE [UarpaMMbl YyT'YHOB. BiusiHue ckopocTH oXJjaxJIeHus: U rpadUuTH3NPYIOLINX
KOMIIOHEHTOB Ha KpUCTaTU3alnio yyryHa. Oroen

36. BinsHMe cTeneHu MepeoxJaxJeHWs Ha Ipoluecc Kpuctaumsanuud. CTpoeHHe CIHTKA.
3oHanbHAs TUKBALIHS

37. BnusiHUEe CTENEHH NMEePeOXJIaXKACHHs Ha BEJIMUMHY 3epHa. MoaupuupoBaHue

38. OcHOBHBIE BUBI XUMHKO-TEPMUYECKOI 00pabOTKH, NX 0COOEHHOCTH

39. CtpoeHue 1 CBOMCTBA TPOOCTUTA 3aKAJIKA U TPOOCTUTA OTITYCKa

40. MapTeHCUTHOE TIPEBPAIICHHE U €r0 OCOOCHHOCTH

41. Ta3oBBIe IIeMEHTalUsl W HHUTpoleMeHTanus. KX cpaBHUTENnbHAs OIEHKA W 00JacTh
MPUMEHEHUS

42. IloBepxHOCTHAs 3aKajka, BUAbI U 00JIACTU IPUMEHEHUS

43. [lonHas ¥ HEMoOJIHAA 3aKajKa cTajei

44. llementanus. Buasl nporiecca, mapaMeTpsl, 00J1aCTH MPUMEHEHHUS U TOTy4aeMbIe CBOMCTBA
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45. CtpoeHue U CBOMCTBA MapTEHCUTA 3aKAJIKU M MAPTCHCHUTA OTITYCKa

46. IlpeBpamieHue aycTEHHUTa MPU HENPEPHIBHOM OXJaxIeHUU. OCOOCHHOCTH MEPIUTHOTO
npeBpaieHusi. CTpyKTypbl IEPIAUTHOTO THUIIA

47. Ornyck. Bunel otnycka. I3MeHeHne CTPYKTypbl U CBOMCTB IPU OTITYCKE

48. [IpokanuBaeMOCTh U 3aKaIMBAEMOCTh. DaKTOPBHI, BIUSIOLINE HAa TPOKAIMBAEMOCTh. BiusiHue
IIPOKAJIMBAEMOCTH Ha CBOWCTBA CTaJIU

49. Orxur Il pona, ero Buabl, UX Ha3HAYCHUE

50. dedeKTol 3aKalIki U METOJIBI UX MPETYIPEKACHUS

51. TexHOn0THS MOJIYYEHHS] KOBKOT'O YyT'yHa

52. Kputnueckue touku MH u Mk. VX 3aBUCHMOCTB OT coJepKaHusl yIJIepoJia U JETUPYIOLIUX
3JIEMEHTOB B CTaJIH

53. OcOOEHHOCTH TEXHOJIOTUU TEPMUIECKOM 00pabOTKH JHOpPATFOMHUHA

54. OrnyckHas Xxpynkocts I poga. [IppudrHbl BOSHUKHOBEHHUSI 1 METObI €€ YCTPAHECHUS

55. O6paboTka 3aKaieHHOW CTaJIA XOJI0I0M

56. OcoOEHHOCTH TEXHOJOTUH TEPMUUYECKONH 00paOOTKH OBICTPOPEKYIIEH CTaIu

57. Kputnueckue touku Al, A3, Acm. [IpeBpalenus B cTaiay npu 3TUX TEMIlepaTypax

58. Yayumenue. CTpoeHue 1 CBOMCTBA COPOUTA OTIYCKa U cCOPOUTA 3aKalKH

59. TToBepxHOCTHAs 3aKalKa: Ta3oljIaMeHHas 1 3akayka TBU

60. IIpeBpalienus npu OTIYCKE 3aKaJIEHHOW cTainu. Buael oTnycka

61. Crioco0Obl 3aKalKK: HENPEPBIBHAS, TPEPHIBUCTAS, CTYIICHYATAst, ©U30TePMHUYECKAsI

62. OcoOeHHOCTH TepMUUECKON 00pabOTKH JIETUPOBAHHBIX CTaJEH

63. OTXUr ¥ HOpMalM3alusl CTalu. PeXHMbI, XapaKTEpUCTHKA IOIY4aeMOH CTPYKTYpbl U
CBOWCTB

64. Haksien u peKkpucTauin3aius MeTaaioB

65. Harpes cranu. HacineactBenHoe 3epHo. IleperpeB u nepexor

66. OTxur | pona, ero Bubl, UX Ha3HAYCHUE

67. Azotupoanue. [TapameTpsl mporecca, CBONCTBA U 00JIaCTH MPUMEHEHUS

68. Bunbl Tepmudeckoil 00paboOTKH, MX Ha3HAYEHHE

69. 3akanka cranu. OnpeneneHue 3HAYEHUH OCHOBHBIX MapaMeTpoOB: TEMIIEpaTypbl HArpesa,
JUIUTETbHOCTh HAarpeBa, CKOPOCTU OXJIaXKICHUS

70. 3akanouyHbIe Cpe/Ibl, OCHOBHBIE TPEOOBAHUS K HUM

71. Ornycknas xpynkocts Il pona. IlpudnHBI BO3HUKHOBEHHS U METOJbl €€ YCTpaHEHUsS U
IIPEyNPEXKICHUS

72. HurpouemenTanus. [lapameTpsl npouecca, cBoicTBa U 0071aCTU IPUMEHEHUS

73. JImarpamma U30TEpMUYECKOTO MTPEBPALLEHUS AyCTEHUTA.

75. PacudpoBats Mapky metaonponykuuu: XBI' u nate ee xapakTepucTuky (Ha3BaHue,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

76. PacumidpoBate Mapky Mmetayonponykuuu: LIX15 u nate ee xapakTepucTuky (Ha3BaHue,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

77. PacmudpoBaTh Mapky Metaionpoaykiuu: J[18 u nmate ee XapaktepucTuky (Ha3BaHHE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

78. PacmmdpoBate MapKy MeTauionpoaykiuuu: AMr u math ee XapakTepUCTHKY (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, 0COOEHHOCTH CTPYKTYPhI U TEXHOJIOTHHU)

79. PacmmdpoBarh MapKy METaUIONPOAYKIHH: Y8 W JaTh €€ XapakTepUCTHKY (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, 0COOEHHOCTH CTPYKTYPBI U TEXHOJIOTHU

80. BnusHue nerupyrmMx 3JE€MEHTOB Ha MOJUMOpGHOE MpeBpalleHHe Kelesa.
Knaccudukanus 1erupoBaHHBIX CTallel

81. PacmmdpoBare Mapky metammonpoaykiuu: BK8 u mate ee xapaktepuctuky (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

82. OcHoBHBIE TOKa3aTedn (HU3HUKO-MEXAHUYECKUX CBOWCTB MaTEpPHATIOB W METOABl HUX
onpenenenus (HB, HR, HV, oB, oT, 6, KCU)
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83. PacmmupoBaTs Mapky MetamionpoAykiuu: ber3mnc u gaTh ee xapakTepuCTHKY (Ha3BaHUE,
Ha3HauYeHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

84. PactmmmdpoBats Mapky metawtonpoaykuuu: CU15 u mate ee xapakTepucTuky (Ha3BaHHE,
Ha3Ha4Y€HHE, CBOICTBA, OCOOEHHOCTU CTPYKTYPhl U TEXHOJIOT MU

85. PacmmdpoBate Mapky wmetamtonpoaykiuuu: Cranb 45 W gaTh €€ XapaKTEPHUCTHKY
(Ha3Ha4YeHHe, KayecTBO, MecTomoinokeHue Ha guarpamme Fe-C, cTpykrypa, 0coOGeHHOCTH
TEXHOJIOTHH )

86. PacmmdpoBare mapky wMetamonponykiuu: 12X18HIOT u gaTe ee XapaKTepUCTHKY
(Ha3BaHUE, Ha3HAUEHUE, CBOMCTBA, OCOOEHHOCTU CTPYKTYPbI U TEXHOJIOTHH )

87. PacmmdpoBars Mapky Metamionponykimu: P18 u mate ee xapakTepucTuky (Ha3BaHHE,
Ha3Ha4YeHHe, CBOIICTBA, 0COOCHHOCTU CTPYKTYPHI U TEXHOJIOTUH)

88. Pacmudposars mapky metaimonpoaykiuu: 1100131 u nate ee xapakTepuCTHKY (Ha3BaHUE,
Ha3Ha4YeHHe, CBOIICTBA, 0COOEHHOCTH CTPYKTYPHI U TEXHOJIOTHUH)

89. PacmmdpoBare mapky meramtonpoaykmuu: bpOd6, 5-0, 15 u mate ee xapakTepUCTUKY
(Ha3BaHUE, Ha3HAUEHUE, CBONCTBA, OCOOEHHOCTU CTPYKTYPhI U TEXHOJIOTHH )

90. MukpoMexaHuKa KOMIIO3MLIMOHHBIX MAaT€pUaloB C BOJIOKHHUTBIM  HAalOJHUTEJIEM.
Kputnueckast jirHa BOJIOKHA. AJIUTUBHOCTH CBOMCTB KOMIIO3UTA

91. Pacumdporats Mapky Merawtonpoaykuuu: 25XI'T u gath ee XapakTepUCTUKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOICTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

92. Pacumdposats Mapky metamtonpoaykiuu: 08X13 u maTh ee xapakTepuUCTHKY (Ha3BaHUE,
Ha3Ha4YeHHE, CBOICTBA, 0COOCHHOCTU CTPYKTYPHI U TEXHOJIOTHUH)

93. Turan u ero crassl. CBONCTBA M 00J1aCTH IPUMEHEHUS

94. BricokoTemiiepaTypHbie MaTepuaibl. JKapoCTORKOCTh U KapOMPOYHOCTh

95. MarnuTtoTrBepable U MarHUTOMsArkue Matepuainbl. KospuutuBHas cuna. Daktopsl,
BJIUSIOLINE HA MATHUTHBIE CBOMCTBA MaTepUAJIOB

96. PacmmdpoBare mapky Mertamtonpoaykiuu: 38XMIOA u nmate ee XapaKTepUCTUKY
(Ha3BaHUE, Ha3HAUEHUE, CBOMCTBA, OCOOEHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

97. PacuudpoBats Mapky Mertamnonpoaykuuu: AJI2 u nath ee xapakTepuCTHKY (Ha3BaHUE,
Ha3HaueHHe, CBOWCTBA, 0COOEHHOCTH CTPYKTYPBI U TEXHOJIOTHU

98. PacumdpoBars Mapky metauonpoaykiuu: KU 30-6 u nate ee xapakTepucTUKyY (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

99. PacmudpoBars Mapky metamionpoaykiuu: bpC30 u nate ee xapakTepucTHKy (Ha3BaHUE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

100. PacmmmdpoBare mapky wmetautonponayknuu: BUY 120-4 u nate ee XapaKTepHUCTUKY
(Ha3BaHUe, Ha3HAYEHUE, CBOMCTBA, OCOOCHHOCTU CTPYKTYPbI U TEXHOJIOTHH)

101. Pacumu¢posars mapky metayuionpoaykiuuu: BCt3cn u naTh ee XxapakTepucTuky (Ha3BaHue,
Ha3HaueHHe, Ka4yeCTBO, 0COOEHHOCTH TEXHOJIOTHH)

102. PacmmdpoBats Mapky Metatonpoaykiuu: Crtamp O8Km M J1aTh €€ XapaKTePUCTUKY
(Ha3Ha4yeHue, KauecTBO, MECTOIOJIOKeHHe Ha tuarpamme Fe-C, ctpykTypa)

103. PacummdpoBats Mapky metaimonpoaykiuu: CT3KI U AaTh €€ XapaKTepUCTUKY (Ha3BaHUE,
Ha3HaueHHe, KayeCTBO, 0COOEHHOCTH TEXHOJIOTHH)

104. PacudpoBaTts Mapky Metamutonpoaykuuu: TT8K6 u gate ee xapakrepucTuky (Ha3BaHue,
Ha3HaueHHe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPhI U TEXHOJIOTHH)

105. PacmmudpoBats Mapky Metamutonpoaykuuu: JI70 u gaTe ee xapakTepUCTHKY (Ha3BaHHE,
Ha3HaueHHe, CBOWCTBA, 0COOEHHOCTU CTPYKTYPBI U TEXHOJIOTHU

106. PacmudpoBats Mapky metamionpoaykiuu: bpb2 u gath ee xapakTepucTuky (Ha3BaHHE,
Ha3HaueHUe, CBOWCTBA, OCOOCHHOCTU CTPYKTYPBI U TEXHOJIOTHH)

107. PactmmudpoBaTs Mapky MeTaionpoAykiuu: ¥ 12A u naTe ee XxapakTepuCTUKY (Ha3BaHUE,
Ha3HAueHHUe, KayecTBO, MECTOIoJiokeHue Ha auarpamme Fe-C, cTpykTypa, OCOOEHHOCTH
TEXHOJIOTHH)

108. Cranu 17151 IITaMIIOBOI'O MHCTPYMEHTA XOJIOHOTO U TOpsYero 1eGpopMUpOBaHUS
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109. PacmmdpoBare mapky Meramtonpoayknuu: Cranb 30A W nmate ee XapaKTEPUCTUKY
(Ha3BaHUe, Ha3HAYCHUE, CBOMCTBA, OCOOCHHOCTH CTPYKTYPbI U TEXHOJIOTHH)

110. PacumdpoBars mapky meramutonpoaykuuu: T15K6 u nate ee XxapakTepucTuky (Ha3BaHUE,
Ha3HauYeHHUE, CBOWCTBA, OCOOCHHOCTHU CTPYKTYPHI U TEXHOJIOTHH)

111. MaprencutHo-cTaperoiue ctaiu. CoctaB, TEXHOJIOTHSI, CBOMCTBA

112. Hanomarepuansl. OOmast XapakrtepucTuka. ['eomerpuueckue mapameTpbl HAHOYACTHIL
N3menbuenne yactull. Crenenb nucnepcHocT. Kputuyeckuii tuaMeTp HaHOYaCTHULL.

113. XuMuyeckue CBOMCTBA HAHOYACTUIl. MAaIIMHOCTPOUTEIHLHOE MPUMEHEHUE HAHOYACTHII.
MenuuuHckoe mpuMeHeHrne HaHovyacTull. Hanoanekrponuka

3agaHus 11 KOHTPOJIbHOM padoThI

10 ZUCIOUITJIIMHE ((MaTCpI/IaJ'IOBCI[eHI/Ie»
(HaUMEHOBaHUE AUCIUILTIHBI)

- OIICHKA «OTJIMYHO» BBICTABIIACTCS CTYACHTY, €CJIM CTYACHT BBIIOJIHUI BCE
MIpeIJIOKEHHBIE 3aJaHUs ¥ HE JOMYCTUII CYIIECTBEHHBIX OIIHOOK;

- OIICHKA «XOPOIIO0» BBICTABIISIETCS CTYIEHTY, €CJIM CTYACHT BBIIIOJHUI BCE
MpeIJIOKEHHBIC 3aJaHUH, HO TOMYCTUI 1-2 CyliecTBEHHbIE OIINOKY;

- OILICHKA «YyJIOBJIETBOPUTEILHOY, €CJIU CTYAEHT HE BBITTOJIHIII MOJTHOCTHIO OJHO
3aJaHue,;

- OILICHKA «HEYJOBJICTBOPUTEIHLHO» €CIIU CTYICHT HE BBIMOJIHUI MOJHOCTHIO JBA
3aJjaHUSL.

Tema «YTnepoaucTeie CTalu U YyT'yHbI»
IIpumepsl 3ananuit

3AZJAHME Ne 1

l.Hageptute B MacmraOe puarpaMMy COCTOSIHUSL JKEJI€30-YIJIEPOJUCTBIX CIIJIaBOB Ha
CTaHJapTHOM OJlaHKe, MMOCTaBbTe OYKBEHHbIE 00O03HaueHus. HazoBute (as3sl U CTPYKTypHBIE
COCTaBJISIOLIME B KAX10 00acTu AuarpaMmsl ((pas3pl 3aKII0UUTE B KBAJIPATHBIE CKOOKH)

2. B kakux mnpenenax u3MeHsercs Xxumuueckuil coctaB (%C) aycTeHWTa NpU NEpPBUYHON
kpuctaum3anuu cruiasa ¢ 1,8 %C? Kak Ha3bpIBaeTCsl STOT CIJIaBa M KaKyl CTPYKTYPY HUMEET
IIPY KOMHATHOM TEMIIEpAType B COOTBETCTBUM C JUArpaMMOM XKele30-yriepoa’?

3. Hanumure cxemy mpeBpaienus s ctanu, conepsxkamein 0,8 %C npu temmneparype 727°C.
Vxaxure xumuueckuii coctaB (%C) g ¢a3, ydacTBYIOIIMX B 3TOM IpeBpamieHuu. Yto
MIPEJICTaBISIIOT CO00M ATH (Pa3bl, KaKyI0 UMEIOT KPUCTAIUIMUECKYIO PEIIETKY U CBOMCTBA?

4. Nana cranp mapku Y10A. YkaxuTe Kjacc 3TOH CTald MO KadyecTBY (OOBIYHOIO KadecTBa,
KayeCTBEHHasl, BHICOKOKAYECTBEHHasI), a TAaK)KE CpEeIHee COJEp)KaHUE Yriepoaa U CTPYKTYpy
ATOM CTaJI IPU KOMHATHOW TEMIIEPAType B COOTBETCTBUM C JUarpaMMON XKeJle30-yIIIepol.

5. Hana cranb mapku BCTSkm. YkaxuTe ee kKauecTBO, UTO 03HAYAIOT OYKBBI U LU(PBI BXOSIINE
B MapkupoBKy. [1o kakuM mokaszaTensiM (XMM. COCTaB, MEXaHMUYECKHE CBOMCTBA) MPOU3BOAUTCS
KOHTPOJIb 3TOM cTanu?

3AJJAHUE Ne 2
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1. Hauepture B Macmrabe auarpaMMmy COCTOSIHMS JK€JI€30 - YIJIEPOJUCTBIX CIUIABOB Ha
CTaHJapTHOM OJIaHKe, MOCTaBbTe OYKBEHHBIE 0003HaueHusA. HazoBuTe ¢a3pl U CTPYKTypHBIE
COCTaBJIAIOLIME B KaX/1011 obsacTu Auarpammsbl ((pasbl 3aKIH0UNTE B KBaIPAaTHbIE CKOOKN)

2. Kakme ¢a3pl Bxomar B cocraB mepinuta? JlaiiTe XapakTepucTuKy 3TUX (a3 U YKaKHUTe
KOHIIEHTPALMIO B HUX YIJepoJia Py KOMHATHOH Temneparype

3. CmmaB conmepxutr 5 %C. Onpenenurte KoHIeHTpanuto yriepona B ¢azax npu 1000°C. Kak
Ha3bIBAETCS 3TOT CIUIAB?

4. Nan uyryn mapku CU15. Uro o6o3na4yaroT OykBbl ¥ nU(pHI, BXOAAIIHE B MapkupoBKy? Kakas
dbopma rpadura B 3TOM UyryHe?

5. Jlana crame mapku Y10A. Ykaxute Kiacc 3TOM CTalu MO KadecTBY (OOBIYHOTO KayecTsa,
Ka4yeCTBEHHasl, BHICOKOKAYECTBEHHAsI), a TaKXKe CpEeJHee COJEepXaHHUE yriepoja U CTPYKTYpY
ATOH CTaIM MpY KOMHATHON TEMIIEpaType B COOTBETCTBUU C JUArPAMMOM Kele30-yIiaepo

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU OEJIEPALIN
denepanbHOE roCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEXKIEHUE BBICILIETO
00pa3zoBaHus
MOCKOBCKUH NOJIUTEXHUYECKUH YHUBEPCUTET
Hanpasnenve noarotoBku:

23.05.01 HABEMHBIE TPAHCIIOPTHO-TEXHOJIOI'MYECKHUE CPEJICTBA
OII (mpodmib): «KoMITbIOTEPHBIH HHXUHUPUHT B aBTOMOOUIIECTPOCHHI»
Kadenpa: «MarepuanoBeneHue»

(mauMeHOBaHHE Kaderphl)

HenoBas (poseBasi) urpa Nel

0 AUCHMIUIMHE «MarepuanoBeneHue»
(HaMMeHOBaHHE IUCIILIIHBI)

1 Tema (mpodJieMma) MaKPOAHATMS CTATMH . ... vnureeennneeennneeennnnaennns
2 Konuenuusi Mrpbl: MpOBEJCHUE UCCIICIOBAHMS TEMIUIETA PENibca, MaKpouUInuda JeTau,
3akaneHHoi TBY, makpomuuda cBapHoro coenunenus. Ilo kaxnomy obpasiy onpeaensercs
METO/IMKa TPABJICHHUS], OMMCHIBAETCS BBISIBIICHHAS! CTPYKTYpa
3 Posu:
- cHadaTBHUK OTK Lo ;
ST (.4 15184 7 (W) (S0 (0): 7 N1 1 S PP ;
4 Oxkupaemblii (€) pe3yJbTat (bI) €7aCTCs 3aKIIOYCHUE O TPUEMKE JIETATN C TEXHUYECKUM
000CHOBAHUE TIPUHSITOTO PEIICHUS . ..vueneeaeeanannnnn.

- OIICHKA «3aUTEHO» BBICTABISETCS CTYACHTY, €CIIU CTYACHT 03 OIMOOK OMpeesieT METOIUKY
TPaBJIEHUS, OIIUCBIBAET BBISIBICHHYIO CTPYKTYPY, IPABMJIBHO JEIAET 3aK/IIOUYEHHUE O KaUEeCTBE
HCCIIElyEMOM JIeTallu;

- OLICHKA «HEC 3a4TCHO» BBICTABIACTCA CTYACHTY, €CJIN CTYACHT HC BJIAACCT MGTOHHKOﬁ
TpaBJICHUS, HE MOXKET MPaBUIHHO UACHTU(DUIIUPOBATH UCCIETYEMYIO CTPYKTYPY. ..........

CocraBureinb [Ipoxoposa A.H.

(moarcs)

« » 20 .
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JesoBas (posieBasi) urpa Ne 2

o JUCHUIINIMHEC ((MaTepI/IaJIOBGI[eHI/Ie»
(HaMMeHOBaHKE AUCIUILIIHBI )

1 Tema (mpo6saeMa) 3aKaTKa U OTIYCK CTATMM . ... uuvenneenneenneennneenneannnns

2 KoHuenumsi Urpsbl ONpeieieHe ONTUMAIbHOM TeMIIEpaTyphl 3aKaJIKU CTaIn 45 U 3HaYEeHUS
KPUTHYECKHUX TOYEK, YCTAHOBJICHUE BIUSHUS CKOPOCTH OXJIAXKICHUS HA TBEPJOCTh, U3yUYCHHE
MUKPOCTPYKTYPBI CTaJIel TIOCTIe TePMUIECKOi 00paboTKH

3 PoJn:

-.oHavambHUK LI3JTT .o ;

ST %05V (S35 (5] 0) 3 7 (o) (S0 () : 2 V1 1 S ;

4 O:xxunaemblii (€) pe3yJbTat (bI) JETIaCTCS 3aKIIOYCHUE O COOJIIOICHUH MPABUIIBHON
TEXHOJIOTMH MPU MTPOBEACHUH 3aKAJIKU CTATA 45.......ooviiinaennn.

- OIICHKA «3aYTEHOY» BBICTABIISIETCS CTYACHTY, €CITU CTYACHT 03 OIMMOOK OMUCHIBACT
MIpEBPAILCHUS, IPOUCXOIALINE IPH 3aKAJIKE CTANIN; JAeT PEKOMEHAAINH 10 PEKUMaM 3aKaJlKu
crainu 45;

- OIICHKA «HE 3aYTEHO» BBICTABJISIETCS CTY/ICHTY, €CJIH CTYJIEHT J0MYyCKAaeT rpyOble OIMOKU TpU
OTNMCAHUU MIPEBPAILICHUM, TPOUCXOISAIINX MIPHU 3aKAJIKE CTAJIN; 1a€T HEMPaBUIIbHbBIC
PEKOMEHJIAllMHU 110 PEKUMAM 3aKAJIKH cTaiu 45

CocraBurenb ITIpoxoposa A.H.
(moamcs)

« » 20 .

Oo6pa3upl BonpocoB u3 GoHIa TECTOBBIX 3aJaHU I

Tema: «MuUKpoaHAIN3 CTAIN»

Samganue Ne 1

1. I[TpuroroBiieHne Makpouuiida BKIIOYAET ONepalluu:

a) Mex. o6pabotka, mudosanue, nonuposanue; 6) Mex. o6padoTtka, nudoBaHue, TpaBlIeHUE,
B) Mex. 06paboTka, HoJaupoBaHHUE, TPaBICHUE

2. B nepopmupoBannom crutase 3HaueHrne KCU 1 6 B0Ib BOJIOKHA:

a) BhIIIE; 0) HIKE; B) OTMHAKOBBI

3. Coenunenue cepedpa BXOAUT B COCTAB PEaKTHBA!

a) U1 ryOokoro TpasieHus; 0) baymana; B) ['eitna

3amaunue Ne 2

1. Ilpu oxnakieHun cIuTKa 00pa3yeTcst 30Ha KPYIHBIX OPUEHTHPOBAHHBIX 3€pEH:

a) 1pu OBICTPOM OXJIAXKIEHUH; 0) IPU HAPABJIECHHOM OTBOJIE TEILJIa; B) MPU MEAJICHHOM
OXJIAXKJICHUH

2. Hannune Ha MOBEPXHOCTH M3JI0Ma Y4aCTKOB C OJiecTAIeH U IepOXOBaTON MOBEPXHOCTHIO
XapakTepHO JJIs:

a) KPUCTAJUIMUECKOTO M3JI0oMa; 0) BOJIOKHUCTOTO M3JIOMA; B) YCTAIOCTHOTO M3JIOMa

3. HarpeB ucnonb3yroT B IIPOLECCE:

a) myOoKoro TpaBieHus; 0) TpaBieHHe peakTuBoM baymaHa; B) TpaBieHue peakTuBoM I eliHa;
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3amanne Ne 3

1. leHaApUTHOM IMKBUAAIIMENH HA3bIBACTCS:

a) HEOTHOPOTHOCTh XUMHUYECKOTO COCTaBa B 00BEME OTHOTO 3epHA; 0) OMHOPOIHOCTH
XUMHYECKOT0 COCTaBa B 00beME OJTHOTO 3epHA; B) HEOIHOPOIHOCTh XUMUYECKOTO COCTaBa B
o0beMe CauTKa

2. B nedopMupoBaHHOM CIlIaBe 3HAYEHHUE Gy BAOJb BOJIOKOH MO CPABHEHUIO C MONEPEYHBIM
HaIpaBICHUEM:

a) BhIIIE; 0) HIKE; B) OMHAKOBBI

3. B uznome nposiBisieTcst 30Ha J0I0Ma:

a) B KPUCTAJUIMYECKOM; O0) B BOJIOKHUCTOM; B) B YCTAJIOCTHOM

3aganue Ne 4

1. JlukBugamueit Ha3bIBACTCS:

a) OIHOPOJIHOCTh XUMHUYECKOTO COCTaBa; 0) HEOIHOPOIHOCTH XUMUYECKOTO COCTaBa; B)
HEOJTHOPOJHOCTh MEXaHWYECKUX CBOWCTB

2. Cepa HaXOIUTCS B CTAJIM B BUJIC

a) MnS; 6) MnSOg; B) H2S

3. ®@pakrorpadueii Ha3bIBAIOT U3yUCHUE!

a) m3JIoMa JeTand; 0) Makponuiuga; B) MeJI0N TeTann

3amanne Ne 5

1. JIerxoriaBkue MPUMECH KOHIICHTPUPYIOTCS B:

a) IIABHBIX OCSIX JCHAPUTA; 0) MEKOCHOM MPOCTPAHCTBE; B) MEXY 3€pHAMH MeTajlia
2. Kpucrannuyeckuii U3j10M CILJIaBa CBUAETEILCTBYET O:

a) XpYIKOM pa3pylieHuu; 0) BI3KOM pa3pylIeHHH,

3. [Ipenen mpoOYHOCTH CIUIaBa IPH PACTSHKEHUU 0003HAYAKOT:

a) of}; 0) o; B) KCU

3ananue Nob6

1. IImacTHYHOCTH CIUIaBa XapaKTEPU3YIOT:

a) MpezesIoM MPOYHOCTH MPH PACTSXKEHUHU; 0) OTHOCUTENBHBIM YJUITMHEHUEM IIPU PACTSHKEHUH; B)
k03¢ pULIIEHTOM yIapHOl BSI3KOCTH

2. B cocraB peaxtuBa ['eitHa BXOOUT:

a) CepHast KUCJI0Ta; 0) COJsiHAs KUCIIOTA; B) XJIOPUCTHIA aMMOHUN

3. BOJIOKHUCTBIN U3JIOM CIUIaBa CBUJETEIBCTBYET O:

a) XPYIKOM pa3pylieHuu; 0) BI3KOM pa3pylIeHUU

3aganue Ne7

1. BOJIOKHHCTBIN U3JI0M UMEET MIOBEPXHOCTh

a) IMIepoXoBaryto; 0) OIECTAIYIO 3€PHUCTYIO; B) MAaTOBYIO

2. MakpOoCTyKTypoO# cIljiaBa Ha3bIBaeTCH:

a) CTPYKTYypa, pa3inyumasi o 3JIeKTPOHHOM MHKPOCKOIIOM; 0) CTPYKTypa, pa3indruMas o
ONTUYECKHM MUKPOCKOIIOM; B) CTPYKTYpa, pa3iIuuruMasi HEBOOPYKEHHOM I1a30M

3. YnapHas BA3KOCTb ITpOKaTa B HAIIPABJIEHUSAX B/IOJIb U TIONIEPEK BOJIOKOH

a) pasnuyaercs B 2 paza; 0) paznuyaercs B 10 pa3; B) He oiMyaercs

3ananue Ne 8

1. IIpenen mpoYHOCTH MpOKaTa B HAIIPABJICHUSAX BIOJIb U TIOTIEPEK BOJIOKHA
a) pasnuyaercs B 2 paza; 0) paznudaercs B 10 pa3; B) He oiMyaercs

2. 3epHO MeTasa SBISETCS:

a) KpUCTAJUIOM; 0) KPHUCTAJUIUTOM; B) IEHTPOM KPHCTAILTU3ALIH

3. TpaBnenue makpouutnda
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a) o0eclBeunBaeT MOBEPXHOCTh CIUIaBa; 0) BHIABIISIET HEOJHOPOAHOCTh MAKPOCTPYKTYPHI; B)
HOJHUPYET NUTN(OBAHHYIO TOBEPXHOCTD

3ananue Ne 9

1.Menko3epHHCTast CTPYKTypa B JINTOM MeTajlie odpasyercs

a) Mpu OBICTPOM OXJIAXKICHUH; 0) TIPU MEIJICHHOM OXJIAXKICHHUH, B) TIPU HAIIPABIICHHOM OTBOJIC
Teria

2. JIlukBuganuen Ha3bIBAIOT:

a) HEOJTHOPOJITHOCTh XUMHUYECKOT0 COCTaBa; 0) KPUCTAUIM3AIIMIO CILJIAaBa; B) BETUYUHY 3€pPEH
MeTasuia

3. KoaddunmeHnt ynapHoii BI3KOCTH 0003HAYAIOT
a) of; 6) o; B) KCU

3ananue Ne 10

1. Konenuarsriit Ban JIBC pekoMeHyeTCsl M3rOTaBIUBAaTh:

a) U3 mpokara; 0) KOBKOI; B) IUTbEM

2. Bonoknucras cTpykTypa 1e(OopMHUPOBAHHOTO METAJljIa BBISBISETCS PEaKTHBOM:
a) mryookoro Tpasienus; 0) baymana; B) I'elina

3. [Ipenen mpoYHOCTH MPU PACTHKEHUH UMEET Pa3MEPHOCTh
a) MIla; 6) %; B) x/cm?

3ananue Nell

1. 30HaNbHYIO TUKBUALMIO MOXKHO YCTPAHUTh

a) OT)KUTOM; 0) 00pabOTKOM JTaBIEHUEM; B) HEJIb35

2. Koadumuent ynapHoii BI3KOCTH UMEET Pa3MEPHOCTh

a) MIa; 6) %; B) JIx/M?

3. Bsizkoe pa3pylieHne XapaKTepu3yeTcs:

a) KpUCTAJUIMYECKUM H3JIOMOM;

0) BOJIOKHUCTBIM HU3JIOMOM

3amanne Ne 12

1.MuHMMabHbIE TpUMecH cepbl U Gocdopa copepKuT:

a) 30Ha MEJIKMX Pa3HOOCHBIX 3epeH; 0) 30Ha KPYIHbBIX OPUEHTUPOBAHHBIX 3€PEH; B) 30HA
KPYIHBIX PABHOOCHBIX 3€pEH

2. lenapuTHAs JTUKBAIHS BBISBISIETCS METOJOM

a) nryookoro Tpasnenus; 0) baymana; B) I'eitHa

3. OCHOBHBIMU XapaKTepUCTUKAMU (U3UKO-MEXaHUUECKHX CBOMCTB CIIJIAaBOB SIBIISIOTCS

a) o-1,0,A; 6) 6f,0,KCU; B) ocuc,y,p

3amanue Ne 130

1. YcanouHas pakoBUHA CIUTKA GOPMHUPYETCS B:

a) 30HE MEJIKMX PaBHOOCHBIX 3€peH; 0) 30He KPYITHBIX OPUEHTHUPOBAHHBIX 3€PEH; B) 30HE
KPYITHBIX PABHOOCHBIX 3€PCH

2. 111 MakpoaHamu3a CIMTKOB M MPOKATa MPUMEHSIIOT:

a) ryobokoe TpaBiieHne; 0) TpaBieHune peakTuBoM baymaHa; B) TpaBieHue peakTuBoM [ eiiHa
3. JICeHIpUTHYIO JTUKBUJAINIO MOXHO YCTPAHUTh:

a) o0paboTKoi naBieHneM; 0) OT)KUTOM; B) HEITb3sI

3anmanue Ne 14

1. JIns1 BBISIBIEHUS paclpeiesIeHUs CEphbl B CTAIN MPUMEHSIOT

a) nrybokoe TpaBieHue; 0) TpaBieHue peakTuBoM baymana; B) TpaBieHue peakTuBoM [ eifHa

2. YcanouHasi pakoBHMHA CIIUTKa (OpMUpYeETCS:

a) B HayaJie mpoliecca K