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1. Hean v 3amaym ocBOEHHA THCUNILIHHLI
K  ocHOBHBLIM  OEIAM  OCBOSHHA  JHCUWIVIHHEL  «OCHOBEI
MaTEpHATOBEIEHH METANI0B, IIACTMACC M KOMNOIMIHOHHBEIX MATEPHANOED
OTHOCHTCH!
- HIyYeHWEe OCHOBHBIX DY COBPEMEHHEIX METAIUTHYECKHX, TOTHMEPHLIX
H KOMIOIHIHOHHEIX MATEPHANDE W HX MPAMECHEHIN;
- BRIOOP MATEPHAIOB A4 WIMOTOBNEHHA HIOETHI Pa3THTHEIMHE METOIAMH.
K ocHOBHbLIM 3agaqam OCBOSHHA  JHCHHIIIHHE «OCcHOBEL
MATEPHATOBENEHHH METAI0R, [IECTMACC W KOMIIOZHIHOHHBIX MATePHAIORY
OTHOCHTCH
- HIVUSHHE BIAUMOCBA3IH MEXIY COCTABOM, CTPYKTIYpOH H CBOHCTBAEMH
METAILIHUECKHX, NOIMMEPHBIX H KOMIIOZHIHOHHBIX MaTEPHAIOB;
=  OCBOSHME METOOHK HCCNEMOBAHHA CTPYKTYPEI H CBOHACTE MaTEpHANOR;
- HS}'LIE-'HHE: ﬂpﬂllEUCﬂE, H'FIUJ{DIJ.'I,H].I.[HH B I!v.'!E-"'.I.'E.."[."['I-!."-IEEI{]:-!Z!'i'.,:I HDJTHHEPH'E.T}I; H
KOMOOZHUHOHELX .";‘I.HTEPHH.I'.IE}L [Jl'_'I!-'I PE.'SJ'[H'-[HI:.[ZI'. TeXHOIOIMUecCckKHXx ﬂ]'.lE-'PE.]I,HH)L

Mecro guconnanne B crpyrType OOII Gakanaspnara
Jucumnnuna  «OCHOBRL  MATEPHANOBEEHHS METANAOB, NJACTMACC H
KOMIOZHIIHOHHEX  MaTepHanoB» OTHOCHTCE K yueDHBIM  JHCHHIIHHAM
obmaarensuoil wactH Onoxa (Bl) ocuopwoil 0OpazoBaTeneHOH NpOTpaMME]
Daxanaspuara.

Hucunnmuna  «(cHOBM MaTEePHATOBEISHHA METALIOB, I[LIACTMACE H
KOMIOIHIHOHHEIX MaTepHanosy RIAHMOCBRZaHA JNOTHYECKH H COJep#ATeNEHO-
METOAMYMECKH CO CNenyIomHMH JHcimnmaHass OOIT:

(CHOBEI TIPOEKTHPOBAHHA GVHKIIHOHANBHLIX MATEPHANOBE B ALIHTHBHOM
NPOHIBOICTEE.

Peonoris B MexaHHKa METATHYECKHX H KOMIIOSHUMOHHBIX MaTepHaI0Rs,

OCHOBE METEPHANOBEEHIN NOPOIIKOBLIX MATEPHAIOE,

OCHOBE TEXHONOMHH obpaboTkd JaBNeHneM I8 HITOTOENeHHA H3jenui u3
METANIMTHYSCERX, KOMIIOIHIKOHHBIX H NMOPOIEKORERK MﬂTE-'pI-:[ELTIGB,

2. Hepevyens NIaHHPYEMBIX PEIYALTATOR 00YYEHHNA N0 IHCHHILTHHE
(MOIY110), COOTHECENHBIE ¢ NAHAPYEMbIMH PEIYALTATAMH OCBOEH I
0D PAIORATEILHOH NPOrpaMMbl.

B pesynerate OCBOSHHA OHCUHIUIHHEL Y 00OVYarOmMxcs QopMHpYIOTCA
CREIYIONIHE KOMIETEHIHH W JOMMHEL OBITE AOCTHIHYTEl CHEIVIOUIHE PE3VIBTATRE
o0yHeHN, KAk 3Tar (OpMEPOBAHIA COOTEETCTBYIOMIMN KoMIeTeHIHI:

Ko HammenosaHue KoM Koamn ClEPRAHTEe HHAHKATHDE JOCTHRENHA
KON IETEN LI MeT e KONMIICTEF I




OTTE-4 Cnocoben HOTMK-6.1. JHaer ocnoBHEe [PYIMIE

OOOCHOBRIBATE METATHHECERY, HONHMEPHRX H

OpHHATHE TEXHHWOCKOCD BEOMIGEHIHOHHBIY MATSPHALTOR,

pEIIEHIA npy | HOTIK-6.2 Baaneer 0cHOBHEME METOTAMH
pmpﬂﬁu‘n:: 'r.il:,'|'.=2|_=l.-1ﬂl']:rﬂji]H’-EEE~Rﬂm AHATHE, ONPEIencHEA
HHHOBALHOHHOTO MEXAHHYSCKIX CROACTE MATEDHATOR PaIHEIX
NPOSKT, BEIDHPATE | KNACCOB,

texargeckre cpenetea 1 | HOMK-6.3. Coocoden semons306aTh SHAHRA O
TEXHONOTHE, B TOM | CTPYKTYDHOH 3aEHCHMOCTH CROHCTR s

HHLNE C VHETOM EHEH]JE]- THIL, BEIACCHE, MADKH MATCRHLE TR
FEONOTHYSCKHE HITOTORICHEA Bageuh PETHYROD
NOCHEICTBHA HX | HRSHAYSHHA PASNHYHEMH TEXHOIOIHHECKNMHA
OpHEMETeHIT MeTOTAME

4. CrpysTypa 1 colepsanne JHCHNILINHbL.

OdIias TpY10eMREOCTE AHCUMIIMHEL COCTARNNET 4 3a9eTHRIX EIHHHI, T.C.
144 aganemMi4ecKix 4acoB (H3 HHX 72 4ac — CAMOCTORTENEHAN padoTa CTYIEHTOR).

ducupninra  «OCHOBE MATEPHATOBEOEHHA MCTAIUIOB, ILUIACTMAce o
KDMTTOIHIHOHHEIX MATEPHATORY H3YUASTCH HA TPEThEM KypCe,

IaTeiii cemecTp: Nekian — 30 yacoe naboparoprsie pabors —30 yacos,
fopMa KOHTPOMA - IKIAMCH.

CTpykTypa H colepmaHue JUCUMIIHHE «COCHOBH MaTepHANOBEISHHA
METANNOE, [MNAcTMact H KOMITOIHUHOHHLIX ME.TEPHE..I]_DEH TR GFDE{HM H BHIAM
paboTel oTpamens! B Lpunosenm 1.

CrpysTypa n conep#anie pasieaos IHCIHILIHHbL.
Crpyrrypa u collepaanne pasfenos THCUHNIHHEE YkasaHel B Hpuiaosennn A k
[POTPAMME.

Beenrenne.
Tuner xumudeckux ceased.  Kracemdukaums wmatepmanoe mo  THDY
XHMMHYECKOH  cBA3d  (METAlIHMYecKHe,  [OMMMEpHEIE,  KepAMHYECKHE,

KOMIOSHLIMOHHBIE ). XapakTepHble CROMCTEA MATEMATOR PAIHELX KIACCOB.
KpHcTannsyeckne ©  HEKpHUCTANIHYMeckHe  MatepHansl.  Mono o
MOTHEPHCTANIHYSCKHE MAaTepHATEL AHHIOTPONHS,

1. Obmue cpeaenns o0 METAIIAX.

ATOMHO-KPHCTANNHYCCKOe cTpoeHie. JleekTel KPHCTAUIHYECKOH pelueTyi
(To4euHble, [MHEHHBIE, TNOBEPXHOCTHLE, 0OheMHEe). BnmaHue nedexros na
cBoficTea Metannos. [loaumopdiinie npeppameni.

QopMHPOBAHHE CTPYKTYPH METANLIOB NpH KpHCTALIMIAHM. | oMOreHHaA
(CAMOMPOMSBOMIBHAN) KPHCTAIIH3ALKA, YHCIO UEHTPOE KPUCTAILUIHIAIHNH WM
CEKOPOCTE POCTE KpHcTannos., Bemwumma 3epHa. [eTeporchboe odpasopanme
sapoapiieii. CTpoeHe MeTAIMYeCKoro CIHTKAE,



2. Mexannueckne CBOMCTRA. [aacraueckan Aedopmannn "
PEKPHCTAIANIAHA METAILIOR.
Buapl Harpysok. Hanpsmenwe, Mexanwueckne menoiranud, Hensitanma
Ha pacrsxeHue. Kpussle pacrienis. OnpeggneHne XapakTepHCTHR OpPOYHOCTH.
Kapanepuc*:‘nxu MITACTHHHOCTI 1M pﬂ.L‘-THI&ECHHH.

Ynpyraa s nnactryeckan nediopManus. Bouasne gedopMaiiy Ba CIPYKTYPY
H ceoifcTea Meramnos. JdedopMmannonios yNpouHeHHS NMOIHEPHCTAUIHYECKOrD
MeTanna. CrepXniacTHYHOCTE METATIOR H CIUTABOR,

[Ipoueccsl, MpOXOIAIINE NPH HarPeRe XONOAHOIEPOPMHUPOBAHHOTO METANNA,
Bosppar M noawroHnzanng. PexpHeranamzaims (nepBHYHAg, coDHparenkHas,
BTOpHYHaA), Temmeparypa  pekpHcTAINMzauu.  XodoaHas ©H  TopAdad
OedopMaLTid.

3. Feneio ¥ CnOaBLI HA €70 OCHORE,

Komnonenrst u dass B cucTeme weneso-yrnepot. duarpamma dhazosoro
paeHOBeCHA (Meracrabuneioe pasposecHe). KnaccHpHramma cnnasos swenesa c
VTASPOLOM.

YraepoIHCTele CTANM. HX CTPYKTYPa M CcBoicTea. Bimanwe yraepopma Ha
CTRYKTYPY H CBOHCTBA YINepOMMCTRIX cranel. MapkHpoBEa yriepoaHcTEX
cTajdeil. BousH{e NoCTosHERX npUMecell Ha crolicTea cTanetl,

4. Tepmuueckan oipaGoTea CTATH.

Ipespamenne npu narpese. [IpeBpalicHAs MEPCOXAAKIEHHOTD AYCTEHHTA.
MNepnuTHo®  npespamenne,  MapTeHCHTHOS  NpeBpalienne,  OefiHHTHOS
npespaiienue.  Otiyck  cranw.  BnusHue Tepmuueckoli  oGpalotkm  Ha
MEXAHHYECKHE CBOHCTRA CTAMH.

Ukpr ©H  HopManu3anWd.  3akanka. CoocofM saxank®  cranei.
NopepxnocTHas  zakanka. Ortoyck. Buaw  otnycka.  XHMHEO-TepMHUecKan
obpafoTka  cTamm. [lementanus,  asoTHpOBaHHE,  HHTPOLEMEHTALMS,
uHaHupoBaHue. bopHpoBaHHe, CHNHIMPOBANNE, THHDYIHOHHAR METANIHSALIHA.

2. JlernpopaHHBIC CTAJIH,

Knaccupuranma craneit.  Jlernpyroume nemMeHTsl. Biusunue nervpyrommx
INEMEHTOB HAa CBoMCcTRA Ccranel. BiauaHwe [Nermpyrolqux  37eMeHTOE  Ha
TEMIEPATYPY CYLIECTEOBAHNA MOMHMOPQHBX MoIndHKauMH, o-cTabHIHIATOPS,
y-cTabiimsaTopsl. CTPYKTYPHEE KIACCH CTamed.

Mapxuposka mernpoBaHHEIX CTANEH.

Konerpykumonisie (MaliHHOCTPOHTENEBHEIE ) IErHPOBAHHEE CTANH.

HuetpymenTansHEIE CTATH H CILTABEL

6. Cnaapel HA OCHOBE LBETHBIX METAJLTOR,
Crnnagel Ha ocHope Mead. KnaccHdMkauus, MapEHpOBKE, CTPYKTYPA,
CBOMCTRa, npuMeneHne. Jlatvan. bponssl.



Knaccudmxaums amoMHHEHEBRIX cnnasos. Mapkuposka amOMHHHEBRIX
cinasos.  JedopmupyeMble AMOMHHHEBBIE CONaBs  (VOPOUHAEMEIE H  HE
YIIPOYHAEMBIE TepMHYeckoi obpaborkoil), 1THTefHbIE ANOMHHHEBRIE CILTABEL.

Turan, Jlermpyoume 3A6MeHTH THTAHOBBIX CIUIABOER. TepMHYEcKas
obpaboTKa THTAHOBRIX cnnasos. Kiacemdukalms, MapkHpoBxa, CTPYETYpa,
CROMCTRA, MPHMEHEHHE THTAHOBEIX CIIIAROE.

AHTHOPHELHOHHBIE CIUIABLL. Tpebosanns, NpelLABIAeMELS K
AHTHOPHEIHOHHEIM cnaasas. Mapks, cTpysTypd, ¢BoHCTEL, NpHMEHCHIE,

7. HoammMepHbie MATEPHAIBL.
[Nommeprbie Monexkynsl, CTPYETYpa NomHMepoR. KpHCTAIAHIHOCTE
noaumepor.  JederTsl cTpoeHHS.

CroHCTEa MONHMEPHBIX MATEPHANDE. Arperatieie ¥ (HIMHECKHE
COCTOANMA  nommmepos. Mexanwqeckne cpofictsa noaumepos.  Kpuias
medhopMaius nonumepos. JledopManis KpHCTANIHYECKHX TOAHMEROB.

Mexanmsm  aedropMalMy  KPHCTANNHYECKMX  TonuMmepol. OnpeneneHue
sexanngeckux  cpoficrs. Kpan. Jlobaskn x nonusmepam. TepmonnacTHuHEE
TEPMOPEAETHBHEIC M [TONHMEDL,

5. KoMno:muuoHHble MaTEPHANLL

CTpoeHHe KOMOOSHTOB. KIacCH(MKALURE  KOMIOIMUMOHHEIX  MaTEPHANOB.
FKomMmosuTel ¢ nHenepcHsiM  manogsurenes. KoMmMmosuTe ¢ BOJOKHHCTEIM
HANOMHATEEM,

Apmupyromse solokHa. Marpuis.

Komnosuimonnsle smarepuans © momaMepnod matpuueii.  INomumeprsie
KOMITO3HTEL, APMHPOBAHHBIE CTEKNIAHHEIMK BONOKHAMH, [TomHMepHEIe KOMITOIHTEL,
APMHEPOEGHHBIE ¥TTIEPOAHBIMIT BOJMOKHaMH,

Kommosnrs ¢ serannuyeckod marpuued.  Komnosnts ¢ xepammueckod
MaTpHueid. ¥Yriaepol-yrinepolHble KOMIIO3HTEL

CTpyKTYpHBIE  KOMIOIHTEL CloMeTsle  KOMIO3WTH  (TaMHHATED).
CannBHyenme NaHem .

5. ObpasoBaTe bHBIE TEXHOIOTHH.

Metoauka nmpenoviasadinyd OHCHOHITITHHE «(CHOBEL MATCPHAIOBEEIEHHA
METANIO0B, [MIACTMAcC H 2 EKOMIOOIHIHOHHRIX  MATEPHATOR® ©W  PEeATHIANHA
EOMIIETEHTHOCTHOTD  MOANOAA B HINOEKEHHH HW  BOCHPHATHH MaETepHaIa
npedyCMaTpHBACT HCNOONBEIOBAHHE CHACOYIOLIMX BKTHBEHEIX H HHTEPAKTHEHRIX
dopM  npoBelleHHs PYNTOBHX, WHAWBHAYATBHBIX, AYIHTOPHLIX 3AHATHH B
COYETAHMN ¢ BHeayaHTOpHOH paloroll ¢ mensi OPMUPOBAHWA M PAIBHTHA
NpodecCHOHATBHEIX HABLIKOE 00YHaIONIHXCH;

- BRINIOJHEHWE a0OpATOPHEIY pafor B Mamwx TPYMNax HIH [0
HHIHBHIVAABHLIM 2aaHHAM;

- NENOBLIE HIPEL,



— OPraHA3aUuA ¥ NPOBEIEHHE TEKYLIEr0 KOHTPOJA SHAHARH cTYICHTOB.
YaenwHeif BeC 3aHATHH, NPOBOOMMEIX B MHTEPAKTHEHLIX (opMax, onpenened
IMaBHoH Uenso O0pazoBaTelbHOH TPOrpAMMEL M COAEpEAHHEM THCIHIINNHE]
s« cHOBR %TEIT‘E}IHE_THHE,T[E‘HHH METAMITOR, nNaacTMacc H FOMTIOGHITHOHHRTY
MATEPHATIOBY H B LeNOM 00 JUCIHIIIHHE cocTapnster 50% ayAuTOpHEIX 3aHsSTHIL
3aHgTH NEKIHOHHOTO THa cocTapnarorT 30% or olbema ayIHTOPHEIX
3AHATHH.

6. OueHoMHBIE CPeACTBA 1M TEKYIIET0 KOHTROAS YCNEBaeMOCTH,
MPOMEKYTOMHOH ATTECTAUNM 10 HTOraM OCROCHAS IHCHHANAAEL # ViedHo-
METOIHMECKOE ofecTievenne CAMOCTORTETLHON paboTel CTYIEHTOR,

KoHTponk yCHERAEMOCTH H KauecTBd MOATOTOEKH TPOBOIMTCA B
COOTBETCTEHH ¢ TpedosanuaMu "Tlonomenns of opraHMsamnl obpasoBATEILHOMO
[pouecca B MOCKOBCKOM MMONMHTEXHHYECKOM YHHBepcHTeTe ",

A1 KOHTPONA YOINeBaeMOCTH H K4YeCTBa OCBOSHAA HCHHILTHHE HACTOAIICH
MporpaMMoil mpeqycMOTPeHE] CIeIyOIHE BUIL KOHTPOIS:

- TeKY LM KOHTPOAE YCIMeRaeMOCTH;

- [IPOMERYTOUHAA ATTECTAIHA,

6.1, Opranusaunsa 1 NOPSI0K NPOBEICHAA TERYILCTO KOHTPOIS
6.1.1. Popmbl npoBeleHn KORTPOIN

Mg nposenenys TeEYIIErD KOHTPOMS TPHMEHAIOTCA CEMVIOIHS (opMBl:
- nadopaTopHEe padoThl,
- KOHTPOJBHBIE PADOTEL.

0.1.2, Conepmanne TeKYIIETD KOHTPOIH

Bee maGoparophble M npaktudeckne pabdoThl, NPEIyCMOTPEHHBIE NEHHO
paboveil nporpaMmoil gomanel O6TE oTpaboransl. Tlo kamnod paSore crvaeHTy
HeoOXO0AMMO CAMOCTOATENEHO COCTABHTE OTHET, KOTOPLEL JONMEH BRIIOYSETE:
HA3BAHME padoThl, PACUETEl, PHCYHKM, TAONHUE!, TPApHKH, REIROIH, YKASAHHAIE B
OTHCAHWH pabOTEL

[lo kamgoi pabote CTyAeHT NOIYYEeT 344eT, KOTOPHIA OTMeYasTcs R
WYPHANE MNPENoJaBaTend H, NpH HeoOXONWMOCTH, B JKYDHATE YCIEBAEMOCTH
FPYIITEL

KonTtpontHete paboTel NPOBOIATCE HA JIEKIHAX 00O TEKYIEeH HIH
npofigenHoi Teme, [lo kaoxnofl xoHrponsHoH padore cryIeHT MONMYYAST 3a4eT,






KOTOpLIi OTMedaercs B SKypHAZe NpenojapaTelnfs H, NpH Heo0XOJHMOCTH, B
HYPHANE YCIIEBAEMOCTH TPYIINEL

6.1.3. Cpokn BeINOIHERRN TEKYLIETD KOHTPOJIS H KPHTEPHH
MIEHHEAHHA pe3viIbBTATOR

JabopaTopHelie padoTEL H CEMHHAPE TOMKHEL OBITE OTpaboTaHEl, O(opMIeHE]
H 334TEHEL B TeUeHHE TEKYLIEI0 CeMECTPa 10 NPOMEKY TOYHOH aTTecTALHH.

KonTtponessie paborel moryT OBITh  BRUIONHEHE TIPH  NPOXOEICHHH
MPOMEAYTOYHOH aTTeCTAIlHHE (HA 3K3aMeHE).

Kpurepus oleHHBAHHS PelyiIbTaTOR HIIOMEHE! B NPHIOKEHHH k pabouei
nporpamue "DoHT OIEHOUHBIX cpencTs” (Mpraomenne B).

6.2, Oprapn3auns U NOPAIOK NPOBEIEHNA HPOMEEYTOYHOH aTTECTANN

6.2.1. @opma npoBeaenHa NPOMEKYTOIHONH ATTECTALHN

YuehuniM naanoM npenycMoTPEHbl CASIYIOUIHE BHITH NPOMEKY TOTHOH
ATTECTALHH!

5 CEMECTp - 3K3aMEH.

IMpomexyTodHas arTrecTauls NPOBOJHTCA B CPOKH, VCTAHORIEHHLIE
VTBEPHICHHBIM PacTHCaHHEM 3aUETHO-OK3aMEHATHOHHO M cocoum,

Ao IaTel NpOBENSHHA NPOMEXYTOMHOR aTTECTAIMH CTYIEHT JONMeH
TONYYHTE 3A4€ThI [0 BCCM 3TamamM TeKYIIero KOHTPOIA.,

[Mepeyens oba3aTenbHBN padoT H (OPMa OTYSTHOCTH 10 HHM NIPeICTABIeHE]
B TRDIHLE:

i bk @opMa OTIETHOCTH | Tekymero |
KOHTPO/IA
JabopaTopHEle paboTe | OdopMIeHHBIE OTYeThl BRITIOIHEHHBIX
(nepeusnr nafopaTopHeX pabor | camocTosaTensio  nabopaTopHBIx HITH
B MpHIO#CHHH B) npakTH49eckHx pabor, nﬁenymmpmmm
paboueit nporpaMmMoi JHCIUHILTHHEL
BRITHHMAROIIHE Bee HeoOX0THMBIE
MATepHanb! (PHCYHEH, TpadHKH, BEIBOOL M
ap. ), H3I0KeHHRIE B nprioxenun B,
Kontponsuas pabora OTBETHI HA ﬂﬂﬁ;ﬁdﬁh A IAHNS




Ecnu cTYAEHTOM He MpoijeH oIMH HIH Donee BHOOB TEKYIHEro KOHTPONA,
APeN0IABATENE HMEET IPAEO BRICTABMTE EMY OLEHKY «HEYIOBICTBOPHTEIBHON Ha

MpOMeXYTOUHOH aTTeCTALKH.

6.2.2, MokasaTe/in H KPHTEPHH OUEHHBAHHA KOMIICTCHIIHH,
hopMUpYEMBIX MO ATOraM OCBOSHHA AHCUHILIHHEL, WKAJA OHeHHBAHHA

MopmMa NPOMEKRYTOMHON ATTECTALNAL IKIAMER.

[lokazaTeneM OUEHHMBAHME KOMMISTCHUMHA Ha pPasiIHYHBIX 3TAMdX HX

(hOpMEPOBAHHA
PE3YNETATOR 0DYVUEHHA M0 JTHCHHTITHHE ( MOIYITIO).

ABMACTCH

JAOCTHMREHHE

o0y9alomHMHCS

NNIAHHYEMBIX

ONK-6. Cnocofen obocHoBhBATE OPHHATHE TEXHHYECKOIO PelICHHA NpH paspaloTee MHHOBAUHOHHOMD
OPOEKTa, BRIGHPATE TEXHHYECKHE CPE/ICTRA H TEXHOIOIHH, B TOM YHCIE ¢ YYETOM JKOROIHUSCKHX NOCnecTRul

HX MPHMCHEHHSA

Huuiarop Kpurepun onennaanng
MOCTHFR e S 5 3 4 5
HOIIK-6.1. Obyaaiomuiics OfyaaouEics OfyamuEEcs O6yaomuiica
3HACT OCHOBHBIE | NEMOHCTPHPYET DEMOHCTPHPYET AEMOHCTRPHPYET [IEMOHCTPHPYET
[P I B NOMHOE OTCYTCTEHE | HEMOTHOES JACTHYHOE MIOITHOE
METALTHYSCKHY, | IHAHEH OCHOBHRIX | COOTROTCTBHE 3HAHMH | CODTBETCTBHE IHAHHE | COOTRETCTEHE
MOMHMEPHER H | TPy OCHOEHEIX TPYTIN OCHOBHEIX TPYIIL SHAHHH OCHOBHEX
KOMOOSHIHOHH | MeTAIUTHYECKHX, METATUIHYECKHX, METAMIHYSCKHX, TPy
WX MATCPHANDE, | MONHMEPHLIN H MOMTHMEPHEX | MOTHMEPHED, | METALTITECKHE,
ROMITOIHIHOH BN KOMTTO3HITHON LI ROMIOAHHOTIHE NOTHMEPITRD |
MATEPHAIIDE MATEPHATOR. MATEPHATOR, HO KOMITCAHIAOHHEX
Jonyckammes MOV CKAKITCS | MATEPHATOR
SHAUMTENEH B HEIHAMHTENRHRIE .
ok, nposaigetey | VIHDKH, HETOUHOCTH, | cB0fomo
| HEXOCTATOYHOCTE | THIRYANCERA AL EX ) onepupyer
SeaHmi, 00 paLy FEPREHO0E T, Rrnme MPHOOPETEHHEIMH
CHTYELHN,
noKasaTenc, AEAEICAMER.
' OOYHAMIIEHCH
HCTBITRIBAST
IHAYH TENBHRIE
2ATHY AHENHE NPH
OTIEPHPOBAHHE

JHEHHAME ITPH HX
NepeHOoe HA HORERE

CHTYALFH.




HOIK-6.2 OGyaaomrics He O yuaioumics Ofyuarouitcs Obyuarommiics |
Braneet BrageeT 0CHORHEIMHE AEMOHCTPHPYET JEMOHCTPHPYET ASMONCTRAPYET
OCHOBHEDMHE METONAMY HETIOHOS T — BITAIEHHE
METOIIS MeTAToTpafiHuecRore e e COOTEETCTRHE s
i el AHAMITIA, ONpeleIenHg s BITAMEHHA OCHOBHBIMI i
CCEOTD AHANHSA, ' CBCHOBHRIMH -"-'EE!T&-TH'EI'T'FE'[tIH“I'E';
ompeenenys MEXBHHYECKHX CBOHCTE | \yoromanm METOIAME KOTO AHATHIA,
MEXAHHYCCEHX MOTEPHANDD PAIHELX Memnnm@uqena:cr Hmnnﬂl’pﬁd}}i'iﬂﬁﬂr OTpeneacHl
CROHCTR KIAcCoR [ AHATHIA, O AHATTHEA, MEXAHHMCCKY
MATEPHATOE DOPEIeICHHA OMPEICACHIA CROMACTR
PAIHEX KENAccoD, . Mtﬁ;ﬁuﬂnt'ﬁﬂx MK AR HYECKHE METEPHAIOR
| CEOHCTE MATSPHANOR IHBIN KIECCOR.

PAIHEDX KNACCOR. Sy A E;:nﬁmmu

Tonyeraoren PESHELN EISCCOR orepupyer

R YMEHES OCBORHEL HO | mppofpeTeHHamHm

ey ) | momyCKAKOTCE VMCHHAMH,

HpORIETER | HEIHANTENRHELE [TPMMEHRET HX B

A e OINHOKH, HETOUHOCTH, f{‘;;ﬁ::iﬂﬂ

YMeHHH, 0 paxy PREED R CAEHOCTH.

(KA ATESH,

oOyVUaMMIHACT

HCIBITRBAET

IHAYATCIRHEIC

JATPYAHCHMA.
HOIK-6.3. | Ofywaonmics He Ofysamninics Ofyuarommics O yuaroimmEiica
Cnocoben BIATEET HARBIKAMH BIEAHSET HABLIKAMY | HACTHSHO BIAOZET | croboIHo
HEMOREIORETE HCTICIBIORAHAA IHanuf | HEMOIbI0EakHA AN AN HARLIKAME
z:pﬂ;;;]i e O CTPYKTYPHOH ) z:;:mﬁsvp}[ ot b ;[:f:}.:l.;mﬂﬁﬂltﬂ o | HEIDIBSOBAHMA
JHRHCHMOCTH IABHCHMOCTH CBORCTE | o auennocTH CTPYKTYPHOR | 3anmRf o
cBoleTE K Az BLIBopa THa, ' coiicTs AnA BEIGOPA | saBMCHMOCTH cRoficrs | CTPYETYPHOHR
BEIOOPA THOA, Eacca, Mapkn THMA, KMACcCH, MAPKH | N8 BeIDOpA  THNA, | 3ABHCHMOCTH
KAACCA, MapKH METEPHATA 4 MATEPHALS IR | KIRCCH, MAPKH | ceoifeTn ma
MATEPHANA I | geroToRneHHS M3geanl | HATOTORMCHHA Marepuana A | mrfopa THIA,
HIFOTORICHAS pAsmIOrD W3aCTHR H3TUTOEICHHA KNACCE, MAPKH
HIJENHH PR PATITHYHOTO HEIIENHH pAsTHIHOTD MATepHANa e
PAATHYEHOTD HAZIATENHS HATHAYEHHH
HASHASEHIA e PENTHYHEIMH PEITHIHEMH ALV AR
PASIHYHLIMHE | AR e E N, TEXHOOMHYECKHME | TEXHOIOTHSECKHME w3
TERHOUG RN | MEDEE METOAMI, METOLAMH; PATTHIHOrD
MM METOAMM B HEOomHOM 00LeMe, | ANDLIEH OCBOSHLL HO | HaSHAMCHHSD

AOTYCEAKTCR AOTYCKAIOTCH DATTHTHEIMH

SHAYHTEIILHEIS HEIHATHTSIBHLIC TEXHOIIHHECEN M

oG, DITHOKHA, HETOUHOCTH, | 4 MCTONAMHE

NpOARISETCH SHIPY THEHMA,

HeJeCTaToIHOUTR
BIAAMCHHS HARRIKAMH
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[0 PajTy
IORAATENSH,
QOyuarommics
HCTIBITRIRAET
SHAYHTENEHRNE
ITPYAHEHNA,

[TpomesxyTouHAR aTTecTaunt 00YIaArOMEXCH B hopMe 3K3aMEHA NPOBOIHTCH
oo pedy1hTaTamM IBLTOR HAa ﬂﬂ[iFﬂCLl recra. [lo wroram HPUME}IF}-'TG'LIE[DE
ATTeCTALHE [0 SHCUHHIIHAE BRICTABRNHACTCH OLHESHERD SOTIHYHOR, {{]{DPEILI.TD]:I',
Y IOBISTBOPHTEABHOY HIH «HEY IOBISTBOPHTENRHO

Ofs2aTeILHBIMA YCIOBHAMN NOAMOTOBKH CTYIEHTA K NPOMEKYTOUHOI
ATTECTAUNH HBIASTCH BHIIOJHEHME CTYJIEHTOM Beex naboparopHex pador.
[Nlepeuens paboT npuBeneH B npuamkeHAN 4 Kk pabouei nporpamme.

I rana oueHHBAHEA Onucanpe

Bemennens  see  Bugel yuebuod  paboTsl
Ornuvisoe nMpegycMOTpeniEe pabogeii nporpaMMoi.
Hansl npapunsHBle oTBeTH Ha 18-20 BONpocos Tecta

Brmonsensr see obs3arensible YCIOBHA TOATOTORKH
CTYIENTA K MPOMERYTOUHON arTecTanmn,
NpEAYCMOTPEHHBIE TTPOrPaMMOol THCUHITIHHLL, Janel
NPAaBHIbHEIE 0TBETHL Ha 15-17 Bonpocos TecTa.

XopoLo

Brimonnens sce o0szaTensHble YCIOBHA OOATOTOBKH
CTYOEHTa K IPOMERY TOUHOH ATTECTALIMH, |
NpeyCcMOTPCHHBIE TTPOTPAMMON  THCUHIIAHEL JlaHk!
MpaBxIbABE OTEETH HA 11-14 Bonpocos Tecta.

Y 10BAETEOPHTENEHO

He BrmonmeHEl obssarensHble YCIOBHA [MOATOTOBKH
CTYIEHTR K MPOMEKY TOMHOR ATTECTALIHH,
NpedyCMOTPEHHBIE TPOTPaMMOH JHCHMILIHHE, HIH
JaHu Bepame oTeeTH Ha (-10 Bonpocos tecta.

HeynopneTsoputensHo

6.2.3. Opranusanns 0 NOPANOK NPOBEIEHAR 11POMEKY ToMHO#

dATrecranmH

11




IKsameH B 5 CeMECTPE MPOBOIHTCA B BUAES TCCTHPOBAHHA B cHeTeMe LMS,

PernaMedT NpoBeIeHHA ATTECTALNH;

Konmuectso BONPOCOB B TecTe — 20,

Bpems Ha 0TBeTH Ha Bonpockl — 20 MHH.

[NpuMepsl K3AMEHAIHOHHEIX TECTOR NPHBEEHL B NpUioKeHun & pabodei
nporpasue "tHoHI oueHOYHBIX cpeacTa’ (npunoxenue B).

7. Yuehno-merognueckoe B HHGOPMALHOHHOE 0DECTIEMEHNE JHCUHILINHEL.

A) OCHOBHAN JHTEPATYPA:
1. Jdaxtan KOM., Jleontrepa B.IL Matepnanopenenne: yuedHHK 1na
By30s, 4 wag., M., 000 «Manarensckuii gom Ansaacs, 2009, 528 c.
2. Matepuanoseneane. YuebHHE ana crya. seicun. yueD. iasenedni /
[.M.Bonrop, B.M.3ves — M.: Hagatenscreoe Axagemus, 2012, 400 c.
0) QONONHUTEILHAN JHTEpaTY pa:

3. VYoueaumea FLED, KypGaroea H.A., Tlapdenosckas O.A.
Matepnanoeenenie B CXEMAX-KOHCMEKTAX — yuebHoe mocobue, «4.2, M.
MI'HMY, 2008, 124 c.

4. MammnHocTponTenbHBIE MaTepHansl. Metoguueckne vrazanms’ mon
pexa. [ . M.Bonkopa-M.: MI'TY «MAMMs, 2009,

3. Marepuanopenenne. Metoaudeckne yraiaHHA K BRIIOIHEHHKD
maboparopuuy pabor. Coct, MLAKypbarosa, T.H).Craxosa, A K. Beprep,
H.B.Vyeparrnna.-M.:MI'HY, 2008, 32 c.

6. CneuHanbHble ¢Taid ¥ crassl (MallMHOCTPOHTE/NBHEIE MATEpHANEL).
Yuebuetil cnpasounnk. Cocr. AK. Beprep.-M.:MI'HY, 2006,12 ¢.

7. Mapounuk craneli u cnnasos’ Tlom ofm. Pen. A.C.3yGuenko.-
M.:ManmrocTpoenne, 2013.-784 c.

8. Mapounuk ctaneft w cnnasos/B.I.Coporun, A.B.Bonocuuxona u ap;
Mo obm. Pen. BT .Copoxuna.-M.:MamuinocTpoetse, 1989.-640 c.

B) HHTEPHET-PECYPehi:
Hureprer-pecypenl BEMIOYAI0T  y4ebHO-METO/MYEeCKHE  MAaTepHAL
Mockosckoro IoanTexa B pasgene «buGnuoreka. IMeKTPOHHEE PecypCE
hitpeAib.mami.rwlib/content’elektronnyy-katalog
Ilonesusie  yueGHO-meTonMYecKHe ©  HHPOPMAUHOHHBIE  MATSpHANEI
NpeAcTABINEHR! Ha calirTax:
http: mospolytech.rdindex.php Pid=309
Irttpmetall-2006, narod.rwmetall_slaid lekcia.html

hopedmateriall.ru/
hitp./supermetallovednarod.ru/l 2.pdf

8. Marepuansno-rexnun4ueckoe odecueeHne JHCIATIHABL

ObpasosarensHslil  npolece 0o JHCUHIUNIAHE  «MeTannuyeckHe
MATepHANLD: oDecneved JOCTATOYHOH MAaTepHANBHO-TEXHHYECKOH Dazoi
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O0f OpoBEIEHHA BCEX BHAOE 3aHATHH, NPEIyCMOTPEHHBIX YueOHBIM

IAHOM.
| Aynutopis _____Obopyaosanue
| 1304 -urpockons ZASILACZ MIKROSKOWY typ 6/20;
-mukpockons AJBTAMM ;
-MukpoTRepaomep ITMT-3M;
-TBEPIOMED;
| -KOIACKLHA MEKPOITH(OB,
| 1307 - anexrTponeds Habeprepm;

- 3MeKTponeds CHom;

| - nedk My enpHag [I-10;

- YCTaHOBKA [I18 TOPLEBOH 3aKaIkH;

-MHEBMATHYECKHH 1ITH(PORAABHO-NOMHPoBansHEIH cTadok P-20FS-
1-R5;

- TBEpAOMED

1313 -Murpockonsl MHAM-T;
- TBEPHOMED;
- oDopYyIOBaHHE T4 Npe3eHTaHil;

1316 = reepromepsl TP 5006;
- mukpockon METAM-PB;
- KONNEKIHE oDpastos 1na 1aboparopHeX pabor,

9. MeToquueckie peRoMeHIAINT 18 CAMOCTORTe ILHOT
paboTEl CTYIEHTOR

Camocrosrenenas  pabota  CTYOSHTOR —  3T0  NPOHECE  aKTHBHOTO,
LENeHATIPABNEHHOMO NPHODPETeHHA CTYASHTOM HOBEIX [I/1A HEro 3HAHHH H YMeHHE
De3 HenocpeACTEEHHOrO YUACTHS TPEenoIaRaTenei.

Camoctoatenstias pabota conpoBowIacTcd POEKTHBHBIM KOHTpONEM H
OUEHKOH ee peaynsTaToR. K camMocToATeneHOH pabore CTYIEHTOE OTHOCHTCH:
NOBTOPEHNE YYeOHOID MATEPHANA C UENBH) 33KPEIUIEHWH, OINAKOMIEHHE C
THTEPATYPOl Mo JaHHOMY pasdeny. NoAroToBka K naboparopusiM pabotam. Bo
BpEMA CaMOCTOATeNBHOH paloTHl CTVASHTH JODKHE YCROHTE OpoiimeHHbIH
MATEpHAN, O3HAKOMHTBCA C JONCIHHTENsHOH nuTepatypoii © umensio Gonee
rAy00Koro MOHHMAaHHA H3YYACMBIX BOMPOCOB H PACIIHPEHAS KPYTO30pa.

IMogroToska EBraoYaer noabop nuTepaTypsl MO 3ajaHHON Teme, pabora ¢
BEIOPAHHBIMHE MCTOMHUKAMH, COCTaRjlenHe KoHcnexta. TIpH nonfope HCTOMHHKOR
B cet Intemet neodxoaMMO OpHEHTHPOBATHCH TOABKO Ha AOCTOBEPHYH
HHIPOPMALIMIO, HCKMOYHE cTyAeHdeckie pafoTel. JKenaTensHo COCTABASTE CHOIO
CODCTEEHHYIO KapTOTeKY OOCTOBEPHBIX MCTOMHHKOB, TUIATENEHO (UKCHPYS
HeolXoaMMele Jandele (ABTOPRL, HA3BAHWE, TOA H3ganus W ap). s Gonee
TIATE/ILHOH NOANOTOBKH K BRINOMHEHHID 3QI&aHHS KeNaTenbHO HIYYHTD
HECKO/IBKO HCTOMHHEOB (He MeHee Tpex) pasHeiX JeT, o0paTHs BHHMAaHHE Ha
camele cobpemeHHble. Ocobuiii  WHATEpec MNpPeICTARNAIOT Cloy4aH, Korga
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CYIECTRYIOT ANLTEPHATHEHBIE TOYKH 3PEHHA HA OUHY H Ty ke npobaemy. Ilpn
MOArOTOBKE K AOKIATY MOKHO ToIpoDHO OCTRHOBHTECA HA CPABHEHHH PasIHYIHEIX
BAPHAHTOB, YKA3AB M0 BOZMOKHOCTH IUIFOCEL H MHHYCH! Kammoro. Ecnu obbem
nonoGpaHHore  MAaTepHana  JOCTATOYHO BeMHK, Oyaer BecbMa IIONE3HO
CTPYNNHPOBATE Er0 M0 KakHM-THOO TpHIHAKaM H NpPOBECTH CPABHHTENLHEBIH
AHANTHI.

[pw paGote ¢ AWTEPATYPOH BCTPEHAKOTCA HHTEPECHBIE (haKTel MM
noapodHOCTH, He OTHOCHIMecE K wiydaemoll Teme. B atoM cnydae menareanHo
BBUTHCEIBATE HX B OTHENbHEE KapTowkd, dopsupys Hebonbmod kaTamor. 2TH
J:Et'lp'l‘[}l{}iﬁ {ﬂﬂHDﬂHEHHI;[E ]'JE.";!JTHT-I'E{EIHH Hﬂ,ll_]_:l-UIEHﬂC'l'EMH B XOooe HGCHEE}"B}LT.I.E-‘-H
paboThl) MOTYT OBITE HCTIONBIOBAHE B AATLHEHINEH AeATENEHOCTH.

: I[L METD_IIH‘-IEEHI{E [.H!'IEIJMEII_EI.HI.I,HH i leE]’IﬂﬂﬂHﬂ:’l'ﬂJlﬂ

OcHopHEIM ~ TpeDOBaHHEM K TPENONaBaHHio  JHCUHIIHHBL  ABIAETCHA
TeOpYeckii, MpobieMHO-NOHCKOBEIH MOAX0M, NO3BOTAINIIHA MTOBLICHTE HHTEREC
CTYOCHTOR K CONEPRAHHIO YIeDHOTO MaTepHana.

OcHopy yaeOHBX 3aHATHI 0 THCIMITIHEE COCTARMAIOT NeKIHA, (JHE JOmKHE
HCOIOMHATECA HA BBICOKOM KOHUENTYATRHO-TEOPETHHUECKOM YDOBHE, HOCHTE
npoGAeMHO-TIOMCKOBRE XapaxkTep, PAcKpLIBaTE Hanbonee CIOKHBE BONPOCH
KYpca B TECHOH CBA3H ¢ npaxTHkod Oymymied geatensHocTi Oakanaspos o
HampaeneHHlo noaroToskd. Kamoymo  neximio  nenecoobpaiHo  3apepllark
KOHEPETHRIM 341AHHEM CTYIEHTAM Ha CAMOCTOATENBHYHY paboTy C© yKasaHHeM
BOMNPOCOB, KOTOPLIE OHH JOIAHEl CAMOCTOATENEHO 0TpaboTaTE,

OCHOBHEIE  PEKOMEHIAUNH [0 HCMONB3OBAHHIO JIEKIHOHHOH  QopmME
HAMUGEHK S :!."'-EEEFHEJJ.'D ?l-iﬂ'IE]:IHE.I'.I.HZ

[Ipesne wen “HTATE MEKIMIO, ¢leOyeT BHIOpate € THN. BponHble nexmHn
Haubolee YMeCTHEl B YCAOBHAX, KOrOa HeoDXOOHMO IO3HAKOMHTE CTYIEHTOB C
o0uIeH XapakTepHCTHKOH HIYHaeMOro NpeaMera. ero KpynHof orgensHoil remsl
HAH [OpodAeMBl. YCTAHOBOYHEIE NEKIHH, B XO0Je KOTOPRIX [JaérTed CHaToe,
KOMIAKTHOE H MPH 3TOM HelOTHOS HalokeHHe (HEKOTOPhIe ACHeKThl 0CTARISOTCS
WA CAMOCTOATENBHOTO M3VYCHHA) OCHOBHOTO COMSPHAHMA Kakoi-mHOO TeMsl,
HeoOXOQHMEl B Cay4ae, ecnad TpedyeTcs Co3JaHHE NPOYHOH OCHOBEL /A
hopMHPOBAHKEA Ha NOCHEIVIOLUIHX 3aHATHAN ONPeNenEHHRIX IHAHWE W YMeHul.
Texvipe nexuns Hexecoo0pazHbl OpH pashbACHEHHH CIOMHOH TEMBI, €CIH O0H e
CAMOCTOATENEAOIO OCBOCHHA Y CTYISHTOB OTCYTCTBYET HEeOOXOIHMEIH 3amac
ymennit B Haseskos. OdodlainAe TeKIHH IPeIuodTHTENBHEl B CIyYasX, Koraa
HeOOXOIMMO OCYUECTEMTE aHamms npobmeM Ha ocHoee o0oDLlcHHA H
CHCTEMATHIAUMM 3HAHMH, NONYYeHHBIX CTYICHTAMH HA [IpeAlIeCTBYIONIHX
FAHATHAX 110 TEME.

Jlekumio cheIyeT HAYMHATH, TONLKO JETRO ODOIHAYME €€ XapakTep, TeMY H
KPYT TEX BOMPOCOB, KOTOPEIE B 28 xoje 6yAyT paccMOTpeHEl,

Hanowenne KOHKPETHOID METEPHANA JOKHO ObITh 00PASHEIM, TOCTYTIHEIM,
HO BMECTE C TEM CHCTEMHBIM H NOCHENOBATENRHEIM H 0DA3ATENEHO CONEPHATE
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hOpMYAHPOBKY BEIBONOR B PAMKAX KAKIOI0 H3I TEX JOIW4ecKHX OnOKOB, Ha
KOTOPBIC WICHHTCH COAEPEAHHE TEMBI.

WHenarensso, uwrobsl  Nexmus  He npeperasnsna  coboil  MoHODOr
NPENoIaBaTeNnd, 4 BKMOHYANa B cedd anementTsl ero Decelhl €O CTYICHTAMM:
HEOOXOAHMO NPephBATE NEKIHOHHOE HINOKEHHS HCTOPHYECKOIO MaTepHaia
BOOPOCAMHE, MOOYRIAOIIMME CTYACHTOB K aKTHBHON paGoTe., DTo MOMOTasT HE
TOABKO VASPKHBATE BHHMAHHE CTYAEHTOR, HO M obecrreunTs WX Donee raydokoe
NPOHHKHOBEHHE B CYTE H3Y4aeMbX ABIEHHHA H npoueccos. B asepmenue nexuum
HOBHIHA MaTepHan MomeT DuTh 3akpennéH B X0l¢ KPaTKOro OIpocs, TECTHPOBAHNA
HITH T[E}I:rﬁ.l'_[E-'M HO=JIOTHY2C KO 3a18HHd.

B xone nexumi moryt OBITE HCNOAL3OBAHEI HACIAJHBIC DOCOOMA, CXEMEL
TADNHUL], TPafHKH, Pa3gaTouHEH MaTepHAaN,

JlaGoparopHble  3aHATHS  NPeLyCcMaTPHBAIOT  HIyUEHHe HOBOMO W
3aKpennedie npopaboTaHHOro Ha NeKIHAX TEOPETHYECKOro MaTepHaa.

INPHAOKEHHH k padoueii nporpamme
A. CrpyETypa B COTepHaHne THCIHIMHHEL

B. Temariuka naboparopHeX padoT.
B. ®ora oneHoMHBIX CPEOCTB.
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Hpunoscenwe B
MHHHCTEPCTED HAYKH H BRICLUETO DEPAZOBAHHA POCCHICKOR OEAEPALIMH

MEAEPASTHEGE MOCY AN TREHHGE AR TOHOMEOE DR PAIORATEMNLS00 YUPEKTEHHE BHOLLEMD OBFASDRARA
«MOCKOBCKIA NOJIMTEXHHYECKHI VHHBEPCHTET
(MOCKOBCKHH ITOJTATEX)

Hanpasienve nodeomosru: 27.03.05 «Mamoparukas,
NpodITE TOArOTORKK (OOPAS0BATENEHAN NPOTPAMMAE) @A JUIHTHEREIE TEXHOIOTHI,

Dopua ofyaenns: oaHAR
Buae npodeccnonanbaol IeATeNEROCTH: HAYYHD-HCCTEI0 BATETECKHL NPOMIRONCTRSITH-

TEXHOTOTHYECK U, TPOeKTHO-KORCTPYRTOPCKHT

Kapeapa: «Marepranoscaemnes

MOHI OIIEHOUYHBLIX CPEACTB

MO JHCITATLTHHE

«OCHOBBI MATEPHANOBEIEHHS METAIIOB, ILIACTMACE H KOMIOIHITHOHHBIX
MATEPHATOER

Cocras: 1. Macuopr onaa oneHOMHRX cpegeTn
2, Onmeanne onesounLix CpeacTn:
Jaganua ana kefc-3azacL
KosmaexTa: sanaHHi L8 KORTPONBHEX PaGoT.
[lpsmep 3KIaMEHATIHOAROTG TECTA

CocraBHTens:
K.T.H., aouent Kypbatona FLA.

Mockea, 2022 ron
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[Tepeuers GHEHOYHEN CPEcTE [0 THCOAMIHHE « CNEURAIBREIC MATEPIAIEL [LTR
APOHIBOICTRA METALTHReCKHX wileauil. Tepmoobpadoriay

. Tufimmtga 2
HaumeHopanue E [IpepcTanneqne
Ma OLEHOYHOTD Eparkas XapaxTepHCTHES OHEHOTHOTO OLEHOMHBID
oc CpefeTEa wpencTad cpeactea 8 POC
[Ipobremnoe 3anaHHe, B KOTOPOM]
T OOYVIAMIIEMYCHE  OPedIaranT mmﬂuahﬂﬂ s pe e
1 X _aj“m}‘ PEATBH Y npodeccROHATBHO Y iR
OPREHTHPOBAHHYH CHTYALHIO, HEODXOIHM Y0 i
A perrenid JaEEOH mpobmeme.
: K
_ |xourpomnas pasora Cpeicrso  NPOBEPKH  YMEHNE  TIPHMEHNTH OMANEKT =~
2 (K/P) noTyvHeHHBE SHAHWS U1 PEMIEHHA  3ama4 KOHTPONBHBEIN 3a13H
DITpENeIeHHOTD THIA 10 TEME HTH pazieiy (10 BADHAHTAM
praniep
P st OIIEADMH bIE cpe.mm?:.i WA OPOBENEHHE OO
MpoMescy TOTHON aTTecTaliH s
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MHHHCTEPCTED HAYEH H BEHCILERD GEPATORAHHA BOCCHACROR ©EAEFALIMH
QregEpatbiice Moty TIPCTIEHROE ABTOHIMBEOE O5PREIBETCIMHDE VP ImIme BEcWern oopaloBIHEE
hoskomo ki NOTHTe OIS ECKAR YHWBEPCHTET

HanpaenenHe noarotosku:
27.03.05 ¢« MunonaTuran

[poduae nogrotTosxs (0bpasopaTensHAR nporpaMmMa) « ALJINTHBHBIE
TEXHMTOrHH

Kapeppa «Marepnanceegennes
Keiic-zagaya 1

oo gEcuunanae «OCHOBES MATCPHATOECOCHNA METIWLITOR, [IIACTMACC H KOMITOTHIIHOHHREK
MATCOHATOR

L. Tema «Brugune yrnepoa Ha cTPYETYPY o CBOHCTEA YIICPOIHOTEI CTANCHY
2. Zapamme,

Ha zaBon nocryneie NapTHe YIOepomMcTHX cTanell 6e3 cOMpoBOIHTENLHENX
NOEYMENTOR. 387443 HecHejonarenei — oupeae/HTL XUMITecKH Tl CoCTas.,

Ang  pLNOfHEHMA  3AEYH  CTYVACHTHL OMEHE  OpeUIORETE RPOBECTH
METALIOrPAPHISCKIAMI aHATNG, M0 PEIYIRTATAM KOTOPOTD ONPENeTHTE XHMHYSCK
COCTAR M MApPKM cTanted.

Hocne prnoaHenns Beex pafior Kawaas DOATPYING TPCACTARLIET CBOf PeIyIBTaT
I HATTHCAHAA O0IIET0 BRBOAA 0 BIHAHHH JCTHPYIOUNX JISMEHTOR Ha TellIocToRK0CTE
HHCTPYMEHTANLHEX CTRICH.
3o Ownaaemiie pesyanTaThl: XEMESeCknll CoCTan W Mapsn cTateli CNpPEICICHE!

BEPHD,
4. [lposepscmbie woMmerenm; OTTK-6.

Kpwrepnn omenwn:
= DUEHKS «HTTeHO BRICTARNKCTCH CTYAEHTY, ECH BCPHO ONPEREan XHMHISCKRHA
COCTAR B MApEn cTanci;
- OUCHKA §HE 3A9TEHN BRICTARMAETCA, €C/IM CTYAEHT He CMOT BLRIIONNHTE MOPyTeHHYIO

eMy paboTy.
Keidic-aapaga 2
I Tema (npodaema) «Bruanne marpesa Ha cTpyETYPY | choficTea HHCTPYMEH T bHAIX
cTanefs
2 Jananme.

Ha zamopy nocTynmias HOBLIE pewmcymine HHCTPYMEHTEL, HITOTOHNCHHHE W3
PAVIHMHEY CTANEH. 3aaa4a HCCTCIOBATENEH — JETH PEKOMEHNELMH O BOIMOKHOCTH
HCNOTL3BANMA HHCTPYMEHTE IU0d o0paboTi pasmuiHeX Hagenuil (amoMBEnHens
NOPIHeds, CTATLHOR KONSHBAT B AP},

I'pynna pasbieseTes Ha noarpynne oo 3-4 senosesa. Kasnas MOMTPYING NOIYYaeT
OOpAZLE MHCTPYMEHTATEHEIX CTAACH, JAKATEHHBIX H OTOVINEHHHX [0 CTAHTAPTHOMY

: o 'c, 300°C, 400°

PedHMY, & 3aTeM HATPETEIX [0 PRIMHYHRX Temmeparyp (100°C, 200°C, 300°C, 400°C,
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500"C. 600°C), Passisie nonrpyIink HECNSIYIOT CTATH ¢ PAIHAIM XHMAYECKHM COCTABOM
(¥, ¥10, ¥13, X, XBI', 5XHM, PoM3, P18).

3a7aus TPYINLL ONPEASIHTE MAKXCHMANLHO BOIMOKCHYH TEMIIEpATYPy HArpesa npH
IKCIUIVATALIME ~ MHCTPYMEHTA, HITOTOBNSHHOR n3  gamdoll  crann.  OOBScHNTE
MOMTYYEHHbLIE PEIyALTAT ¢ TOUKH IPEHHE HIMCHEHHA CTPYKTYPEI CTAIH.

TNy BEIMONHEHMA JATAYN CTYOCHTHL JONMHEL WIMEPHTL TBEPOOCTh OOpasnos,
NOCTPONTE FpadiE  3aEHCHMOCTH TREDUOCTH OT TEMOSPATYPR HArpeRd, WIVUHTE
MHEPOCTRYETYPY.

TMocne REMCTHERNR Beex pabor Kawiis NoArpynna npeactasnser caoll pesyInTar
1714 HEMHCAHKSA ofIers BREONA O RIHSHAH TETHPYRIIHX 3NeMEeHTOR Ha TeII0CTOREOCTE
HHCTPYMEHTATLHBIX CTANCH.

3. JIng pANHOHATEHOID HCNONEIOBAHHS BPEMCHHA, DTECASHHOTY Ha IKCTICPHMCHTIRHY 0
YACTL, CTYOSHTAM MPEANATAeTCH PacOpeeinTh palorTy Mesay 4NeHaMH DOmrpyIis
(HaMepedHe TBEPACCTH, M3YICHHE MUKPOCTPYETYPEL TOCTPOCHHE rpadiiEs, DOATOTORKS
TAKTEOMCHHA, TPeACTARIEHHE PE3YIBTATOR),

4 OienaeMele DETV/ILTATRI: BhIBOI O BIHAHHH NCCHDYHOMINN 3EMEATOD Ha CTPYETYPY
H CBofiCcTBA MHCTPYMEHTATRHEIN cTaned. Bejasa pekoMeRIauuMi ¢ DpHMECHERHH
pasmHUHBIY  CTAanel  ad  HITOTORNCHHA  PEKYIIEND  HHCTPYMSHTR paanHYHOH
TPOHIAIHTEARHOCTH,

5. lpoeepremsie komMmeTermmn; OK-6.

KpnrepHn onenKu:

- QIEHKR «EHTEHOY BRICTABARE TR CTYIEHTY, CCMN 0H BRIMMNIHAN TOPYHIEHEYI0 CMy

paboTy;

- GUEHEA “HE 339TeHOY BEICTARIASTCH, CCIH CTYIEHT He CMOT BRIMOTHHTE NOPYHEHHYI0
eny paboTy.

KomiuiesTsl 3aJanni 118 KOHTPOILALIX padoT

3 JHCI NI HE GOCHDBR MATEPHANOBSIEHHA MCTAILIOR, NIACTMANC H HOMITOIHIHOHEEIX

MATEPHATO R

Tema aloucTpyrunonnse cramd 1 cnnassm (OITK-6)
Japanse: HamueaTs Mapky cTani.

Bapuanr - Conspaanig ameMenToa, % -
C Cr M i i Tpymme | S P
- AMEMEHTR
1 0,170,235 | LI-l3 |0811 | 0204 |- TNz 0,035 0,035
0,097
2 028035 |o81] |0gLi 0912 |- - 0,035 0,035
3 038045 |0811 |07, 0203 |- 003 |
0,09Ti
0,002-
- 00058 )
4 023029 0912 0912 (02404 |- 0,2-0,3Mo | 0,035 0085 |
5 0,12 17-19 - §-10 - |
B 0,12-0,18 | 0,2-0.3 | 0812 [0203 [ 005
..... | I:II]EII"II. r
Fi 009-0,16 | 0,6-09 | 0306 0204 |275315 |- 0,025 0025 |
8 027-033 | L,i-1,3 | 0811 [0204 |- 0,13~ 0,033 0,035
0,00Ti
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9 0,12-0,18 [0204 [ 1317|0508 |- 0,05-

0,10V
10 018033 | 1619 (0306 [0204 | 375415 |- 0,025 0,025
I 130,18 {0710 |00 0203 |- 0,03- 0,025 0,038

| 0,097

12 027033 [0609 [0305 |02-08 |Z753,15 |- 0,025 0023
13 0.12-0,18 | 0,3-0.4 I2-1.6 0,3-,6 - 0,12-0,7V

0,015
14 006032 0608 | 0306 [0204 |2755,15 |- D023 oo
15 1,10 - 13,0 - - - |

- ONEHED $3349TeHO0 BRICTARMTEETE CTYOEATY, eCIH OH MPABLIEHO HATTHCAT MAPKY CTA0TH,
- QUeHES (HE 3AMTSHON BRICTARIACTCH, COIH CTY ICHT HENPABHTBHO HAMHCAT MAPEY CTATH,

Tema abens n cnnass ia ee oenopes (OITK-6).
3anamme: llo mapse conasa onpegsmNTe XHMENECKHE COCTAD, [aTh HASBAHWE, ONHCATE

CBORCTER, DONACTH NPHMEHCHHA,

Bapuant | Cronas Bapuaur Cnnas i
I TIC59-1 8 Bpb2

2 BpOLIC 5-5-5 g JIC 4-3

3 JII40C 10 bpAJK 94

4 bpAS 11 JLA M 59-1-1

] JIAZKG0-1-1 12 bpOLIC 4-4-2 5

5 BpOD 65015 | 13 JI060-1
7 119 14 BpC30

- DHEHER «339TEHOR BRICTARINETCA CTYASHTY, SCTH OH MPABMIBHO ONPEIEIN XHMHICCEHEH
COCTAR H HIBAHHE CILTARL, A0NYCKAIOTCA HETOYHOCTH B oNHCAHAN ofinacTeil npHMEReHMH;
- OURHEKA fHE 3AMTCHOY BLICTABNACTCR, SCIH CTYIEHT HE ONPEISIHT XUMHYeCKHE COCTAR CIIARS.

Tema cAmonmmidl i crnass na ero ocuoses (OTTK-6).

3amanue: Pacindporats MApKY AMIOMHEBEROTD CIIABA.

Bapnadr | Cnnan Bapuasr | Cnnan

| N6 E 1380

2 11660 el A2
3 B95 10 1201

4 1187 §! CAIl

] AKGH 12 1200 =
(6 1360 13 CAC =1

7 AMr6 14 1510

- DUCHEA ¢3AUTEROY BHICTARMASTCE CTYASHTY, CCIIH OH NPABMILHO PACITH(POBAT MApPEY;
- DUENKA ¢HE TAUTEHON BLCTABISETCA, ECIH CTYORHT He pactindpoRal Mapky chiasa,

Tema o Tepmuaccran oipabGorkas (OTTK-6).
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Kakas crpyiTypa ofpaiyercs B dBTeKTONIHOA
CTEITH M OXNEHICHHN C JAHAOH CROPOCTREG!

CnpenemiTe ¢TPYETYPY, 06paiyIonyiocs npH
OXNEAICHHA CTAMH o cropocTavy | v 2.

Karoii g repau=eckod obpaboTEl oNHCHBAETCH
CROPOCTHEO oxakaesny V7 Kak OHA BIHACT HA
cpoficTra cTama?

Onpeneants CIPYETYPY, 00pa3yIOUYIOCT TPH
OXNENCAEHAN ¢0 CkopocTamH | B 2,

Karxoit kil TepMoodpaboTsn 0IHCEBASTC
CROPOCTREY Cxlamaenny? O karoll Nensio macTed,
AR BAKHX cTatefl Benone3yioT!
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Onpeennrs cTpyRTypy, 00pasyOMIyOCs NPl

B ONIEIEHHA CO cRopoeTavME | 1 2.
Il"l.
i’
== OnpenennTs CTRVETYPY, 0GpasyIomyIocs npw
OXTAHISHHE ¢O CkopoeTae | 1 2.

et
==ty
e

OnpegeiHTs CTPYKTYDY, 06pPasyIOuyIOcT Tpe
OXNAHIEHHE CO CRopocTaME 1, 2, 3.

Kak ormeHamrTes croffeTra crang mocie
OXMIRITEHHA ¢ cropocTaMi | n 27 Oreer gars ¢
TOHKH IPEIHA HIMCHCHNE MEKPOCTDYKTYPBL

Rakas crpyrrypa obpasyercs mpn oXIaKACHHN oo
CROpoCTRID W7

Kaxse dasopsie npespamenns npu atoM
ApOXCXOIIT?
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Kax ornn4aeres eTpykTypa cramm mocne
OXTEHACHEA CO CROpocTaMM | 1 37 Yeu
OTTTHYAOTCH CROMCTEA cTamn ]

Kaxpe dasopsic npespalienns NPOHCXOAAT & CTATH
TPH OXTARIEHHN ¢0 CropocTam | p 27

lMpumep sxaamenannonnore reera (OIK-6)

10 AHCIHIIHES ¢OCHOBE MATCPHATOBEIEHHA METANIOR, LTACTMACC H KOMTOIHITHONHEDS
MATEPHANOES

Haznanenme: MenonLayiores 008 OPOBEASHAR NPOMERY TOMHOR ATTECTAIHIT 10 THCHHIIHTE.

T3_]. Tlps cTapesin oy PATIOMHHOE NPOHCXOTAT. .
VIPOUHEHHE CTITARA

PAIYTIPOTHERNE CITARA

obpasoBAHEE TPEINHA

pAPYIIEHHE

T3 _2. CnpcofnocTs MaTEpHANE COTPOTHRIATLCS BHEJMHNIO B HEMD BONee TEEPIOTD TEMA. .,
TMPITHOCTE
YIPYTOCTL
TEEQIOCTE

OMaCTHHHOCTE

T3_3. OBoanasenne teeprocta no Poxsenny..,
HRB

HV

HB

HPB

T3 4, K miseiispiM aeerran KpHCTALTHISCKOro CTPOEHHA OTHOCHT,,

AHCAOKAIIAH
BEAKAHCHA

IPAHHUL 3¢peH
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~0pk

T3 5. B cramu 1IIX 15 nediprl noxasspar.,,
COACPIANAE YTIEPOMA B COTHIX JONIX NPONSHTA
COMEPHARNE YITIEPONA B QECATHIN 0NN TPOUSHTA
CONEPHAANNE XPOMA B IPOUSHTAX

COLEMAHNE XPOMa B NECHTRIX A0JAX MPOLCHTE

:I3_6. Hagnen — s70,..

Pasynpounenue metamia nps nnacradeckol nedopaamis
YIPOYHEHHE METAILIA & PesyIRTATE MIACTHYSCKOH oo pManio)
Pazpyrmenne Metanna npe AedopMEpOBAIHE

Harpes seranna npy gedopmatmmy

:T3_7. B mapkax wncTpyYMEHTANEHEIX cTANeH YIIEpos YKaSHBAOT o...
HECATRIX JOIAX NpOLenta

LEMEX OpOUSHTax

COTBIX JONAX OPONEHTA

TRICHSHIX NOMAX DPOUEHTS

T3_8:lemenranna - 370 Opomecs HACKIMCHAS NOBEPXHOCTH CTAMH... |
YITIEPOaaM

A30TOM

Bopond

KHCAPOIOM

T3_%. Teepnocts cranefl ¢ veeanueHHeM COACEAHHA YINSPOIA. .
HE HIMEHHASTCH

VESTHYHBAETCH a0 196, 3areM YMERkmEcTes

VBETHYHBAETCS

YMEHLIaeTCH

T3 _10. Moansii 71 HENOMHEN OTHNT OTIHYAKTCA,
BPEMEHEM BRIIRpRKH
CKOPOCTRI0 OXTAMTEHIA

TEMIEPATYPOI HATPena
CROPOCTRN) HAIPCRA

T3_11. Bywsa «A» & cramm Y9A noxasesact. ..
ColepAanHe YITIEPOIA

HATHIHE a30Ta

KAUSCTRO CTHmH

BETOMETHAS CTLn

T3_12. MukpocTpyKTVpa eTAAN NoCTE I8KATEH..
MAPTEHCHT

HEPIET

theppurT

nenedypur

T3_13. Onpepeanrs MapKy CTATH 100 XHMHYECKOMY cocTaBy: 0.4% C, 1,0 % Cr, 1,0% Ni...
4XH



40KH
04X1H]
0, 4XHA

T3_14. :B cranax ofEkHOBEHHOrD KAYECTRA COMCIHAHNE COPLL i Opa...
<001 5%5, <0.015%P P calilac e
<0.025%S, <0.025%P

<0,035% 5 <0,035% P

<().0D45%68, <0.045%P

T3_15. Xumuuecknit cocrar JIOG(...
60% Zn: 1% Sn
60% Al: 1% Cu
6% Sn; 1% Cu
6% Cu; 1% Sn

T3 _16. Jlaryhs — 370 conas...
Q0B H MEIH

cepedpa o omopa

AMOMUTHAE B M

MEAN H IHHKA

T3_17. Tipn sopManiaanyi cTANN 0XTA%GA0T. .
B BEOIE

HEL BOIIYNE

B Macne

C IMeYLI0

I3_18, Cocromnne nonumepa, B KOTOPOM aTOME! MOTEKYISPHOT nem COBEPIIAKT
KONE0ATENBHEIC TRIAEHNA, TePEMEIIEHIA MAKPOMOISKY. He OPCHCKOOHT, HAThIEIHYT
Cregnoolpasanm

BricokoanacTHHcckaM

KpHoTamHgecknm

BETKOTCRYUHM

T3_19. Tlonemepsl, KOTOPSIC IPH TOBEINEHREX TEMIEPATYPAX PAIMATYARTCE H CTAHORATCA
MOAOOHEDMHE #MIKOCTH, 8 TPE OXTAKIEHHA OHE TEEPABIOT, HAILIBAIOT. .,

T3_20. Knaces! ROMMIO3HIHOHHEK MATCPHATOR [0 CTPYKETYPeE...
AHCMEPCHD HANDIHEHHRS

BONOKHHCTRE

CTPYKTYPHELE

HENPCPHIBHERE

CTATHOTHYECKHE

HEOPHEHTHPOBAHH LS
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