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1. Hean ocpoeHHs IHCHHETLIHHE

K ocHOBHLIM LEIEM OCEOCHHA IHcUAmInHS! ¢« Metanmaueckne 1 HeMETANNNYCCKHE MATEPHATED
JA METHIHEIX MPOHIBOACTREY CI8IVeT OTHECTH!

= NOATOTORKA CTYAENTA K IENTENEHOCTH R COOTBETCTEHH ¢ KRATHIHKANHONHOH XapaKTepHCTH-
KOR 110 HapaBICHHARY,

-HOopMHPOBAHEE IHAHHE O COBPEMEHNEIX H MepCHekKTHEHEIN METANNHIECEHX M HeMOTALINYE-
CENX (OPraHWuecKMX, HeOPTAHHYECKHX), KOMIOIHIHOHERIX H FRODHIHEX MaTepHAnax, MPHHITETIAX
MOUTYHEHHA H HEMOIL30BAHHA TPHMCHHTEMRHD K METHIHOMY NPOHIBOICTRY.

K DcHOBHLIM 3A0AYMAM OCBOEHHS OHCUHIDTHHED ¢MeTanmngeckne H HeMETAUTHTECKHE MATEpH-
A1 [UIH METHAHR TPOHABOACTEY CNEIYVET OTHECTH:

— DCEOEHHE METOAOIONHH DUESHKH CROACTE, AHATHAE H BRGODA MCTANTHYCCKHN H HEMETAMTHYE-
CEHX MATEPHATDE JT8 oNTHMATEHON paboTel JeTaneli MAUIIMH H MEXAHHIMOR,

5 Mecto auennnannst B crpyrType OO GakanaspraTa

JrcupnmiHa «MeTanInyeckne i HEMEeTANIMYECKNE MATCPHANE 18 METHIHE HPOHIBOLCTEY
OTHOCHTCHA K 9HCIY OpobeccHoNanbHLy YaehuLK AueinkEe sapnataeoi sactr (Baox 1.2) ocaosnoif
obpazopaTentHofi nporpaMMLl DaKanappHATA.

JIHCUMINAHEA BIaHMOCEAIAHA TOTHYECKH | COAEPHEATENRHO-METOAHYECKH CO CNEOYIOIIHME THC=
UHOAHEaME B Opaxraeady Q01T

B Gazosodi wacTi (B1.1):

— ConpoTHBICHNE MATCPHATOE;

— OcHORRI AIHTHRHETX TEXHOLOIH.

B sapuarusnoi wacta (B1.2):

— Dmes MaTepPHATOBSICHHE,

- TepmoobpaboTxa METAINHYECKHX MATEPHANOR;

- Henwrrasma Ha NpOYHOCTE H B3R0COCTORKOCTE. Hang
- Kopposus B QHTHKOPPOIHCHHEE TOKPEITHA.

B useri puennmane mo eetbopy crynenton (B1.3):
- Teoprs 00paGoTKH METANIOR JTARTEHHEM;
- (PHIHKO-XHMHIECKHE NPOLECCH] IPH HaTpeRe,

3. [lepevens naaHApyeMBIX PE3YILTATOR obyy
HECEeHHBIE ¢ TUIAHNPYEMBIMA PEIVILTATAMA 0CBOCHI

B peayneTaTe OCBOCHHA JMCHMILIHHED {Momyig) y of
EOMPCTEHIHE H [IOMTKHE G8Th A0CTATHYTH CHSOYHMITHE Peil
HHA CODTRETCTRYIOIIAX KOMMeTEHIHH:



NPHMEHATE TPOTPECCHBHER ME-
TOZB SKCIIYATALIHH TEXHOIO-
rHdeckoro  O0OpYIORAHHA TIPH
HITOTOBACHWA HIJeTHH MAaum-
HOCTPOSHHA

Ko kou- 8 peaFNBIRTS RECRERH OGP 30 [lepeyers MnaHAPyEMEX PEIYILTATOR OOYHEHHA
BT RATERHON TporpamMsbl obyya- i e
womEfica nomkes 0GnalaTh
OIK-1 YMeTh HETOIBRIORATE OCHOBHEIE THATL: - DCHOBHBIE 38KOHEI H MON0WCHHS
IEKOHE  ECTECTRCHHOHAYHHAX ECTECTEEHHOHAYMHEIN [IHCIHIITHE, TPAMEH-
MUCHHTIINH B OpOQeccHoHLTh- EMEE B DIPOHIBOICTES METHIOH,
Hol AeSTeTEHOCTH, HTPHMERSTE = METOOL MATEMATHHSCKOID AHAMNHIA H MO-
METOAL MATCMATHHECKOTO Ana- JCNHPOBAHHA, TEOPETHISCKOTO H IECHEPH-
MHIE B MOASIHPORAHHA, Teope- MEHTATBAOND HCCASTOBRHHS;
THYSCKOID M SRCIEPHMEHTATb- YMETh:- NPHMEHSTE 3AKOHB M [NOIOKEHHR
HOTe HOGIEI0BAHEE ECTECTBEHHOHAY THEIX ANCILHNINHE, OCHORNELIE
METOAEL HCCTEA0BaHEA B npodeccHonanRaoR
NeATETREHOCTH,
BJAlETh:- METOOOIOTHCH HCHOMRIOBAHHA
JAKOHOB ¢CTECTBEHHOHAYTHRIX  JIHCIHTIIHE,
OCHOBHBEIX METOJ0E HCCNCOOBAHHA B METHI-
HOM IMPOHIBOACTRE
=
[Tk-17 ¥uem: BROAPATE OCHOBHMC M THATL!- OCHOBHRIC H RCOOMOUATENLHEIE ME-
BCOOMOUATENEHEEC MATCPHANL H TATHYECKHE H HeMETALTHYSCKHE MATCPHA-
cTecODR PEAMHIAIAN OCHOBHELX SIEL, COCCOOR PeATHIAHE TeXHOTOTHYOCKHX
TEXHONOIHYECKHY NPOIECCOR H MPOIECCOR.
YMETh! - TPABHNEHO  BROHPATE MITEPHANL]

H TEXHOMOTHIY BX OPOHIBOACTRE A8 IOEyYe-
HHE CTPYKTYPH W cRoficTs, ofecrnedHBae-
LAY BLICOKYI0 HAOSHHOCTE H TONTOREYH0CTh
JeTaneH MAHH;

- QUCHHBATH H OPOTHOSHPOBETH [OBEHCHHE
MATEPHANE A TPHYHHEL OTKAIOR OPOIAYKIHH
Moa BOAICHCTRNEM KCILTYATAUHOHHEIX (pak-
TOpOB,

BIAlEThi- METONaMH BhICOPE OCHOBHLIX H
BCMOMOTATENLHEY METEPHAIOR, CNOCODaMH
PEANTHIAINE TEXHOTOMHYECKHY OpOLleccos.

4, CTPYRTYpA H COACpEAHRE THCTHILTAHEL

OFIan TPYI0EMECCTE THCIHINIHHE COCTARTAST b 1GUeTHBIN SAHHHLEL T.2. 216 ananeMuieckH
wacon (3 Hux 126 YacoB — CAMOCTORTE/LHAR PaboTa CTYACHTOR),

Pagnens] THCOHITHAES & METANTHYECKHE H HEMETATTHYECKHE MATCPHATE UTH METHAHEX OpOHI-
BOACTRH HIVHAIOTCH HA BTOPOM H TPETEEM EYpOe.

Yermeprhiii cemectp: texnun — 18 wacos, naboparopuite pabore — 18 4acon, OpaKTHueckHe
aHATHA — 18 wacos, (hopMA KOHTPOIA — IK3AMCH.

[areii cemecrp: nexunn — 18 sacon, nabopatopakie padoTel — 18 wacos, hopMa KOHTPOIA =
3AYeT.

CIpyETYPa 0 CONEP#AHNE THCIMIUIHARL IO CPOKaM M BrgaM pafoTel orpamenst & panoserms



Cogepmanne pasieios THCHHILINHEL
Herseprhiil ceMeCTp

MeTanauaeckue MATCPHAILI

Beognaa 9acTh

Juauenme W 3amauM kypea. Pome MCTRWINMECKAN MATEDHANOB B COBPCMCHHON TEXHHKE.
KpHTepiA oleHks H Baibopa MaTepranos. PafoTsl oTeSeCTREHAR A COBPEMEHHLIX YICHEDS B OOI4CTH
satepranosenennd, KnaccHHEanua MeTRTHUYCCKHIY MATEPHATOR.

Hagnén o pekprcTa/iiMian 1

Braranme maacriueckoll medopMamHM HA CIPYKTYRY B CBOHCTBA MCTaM0B. MexasmM
nnacTHHeckodl AehOpMALEE MOHO-H TOJTHKPHCTANI0R, PasMioaeane Tucnokanft mpH iacTHYECKoH
aepopmaney, Haxnén gpofsmo, obpaforka poaHKAME. [lpimenenne NOBEPXHOCTHOND HAKTENA B
MANIMHOCTPOSHNY, Boaspar, nommroHwsensd. TIepeAuHas ® coOMpATEIRHAS PEKPHCTANITHIANNA,
Xononsas u ropwsas tedopuanna. TepMomexanuaeckas obpaboTra.

Tepmudeckas 0 YHMAKO-TepMu4eckan obpaboTia

Teopua Tepmutecrof obpaboTRH

Bumer repMuseckoli ofpaSoren cranell. Tlpempamenws npe Harpese crand. Poct sepma
AYCTEHHTS, HACAECTREHEDE B ACHCTHNTENRHOE 3epHe B ¢rann, [leperpes n nepewmor. [lpespamerne
AYCTEHHTE NPH HEMpPepLBHOM oxnawiedid. JHarpaMMa HI0TEPMUMECKOrD MPEBPAMENHT AyCTEHHTA.
[Nepmataoe npepamense, MapreHCHTHOE NPeBPAIEHHE W CTO OCOOCHHOCTH, Mpespamenne npy
OTITYCHe, CTPYETYp@ W choficTsa cTann npy ornycke, Otmyexnan xpynkocts [ & 1l poza.

TIpoKatHEAeMOCTE H SEKANHBAEMOCTE CTANH, (DAKTOPHl RIHSHNME HA NPOKATHBAEMOCTH!
RIHAHHE NETHPYEONMX ICMCHTON, PRIMEPA SePHA AYCTCHHTA, HEPACTBOPHMELX KapOHIOB W
EEmoscHH . MeToIHEa onpencneHns KPHTHISCKOD IHAMETPA 10 THATPAMME MPOKATHEICMDCTH.

Texmonorns Tepamugeckod obpaboTen

Ofmas xapakTepHCTHEA Npoueccon TepMideckoil ofpaforkm. Ormur 1 pona ez duasonof
NepeRpHETAIMHIANME. Pesin 0THATE PEKPACTALTHIAITHH,

Oranr 11 pojia ¢ dasosoit NepeKpHCTANNHIANRE: 1nA yioyumenus obpadaTsBacMocTH, 118
HIMeIsaeHHA sepia. CheporIHIamms, OTwil — TOMOTeHH3AHA, HOPMATHIAIA.

HaorepMuaeckaii oTHNT,

Jaganka cranw., OCHOBHRIE [ApaMETPhl NpPOUCcch: TeMOSPaTYpa Harpesd, UTHTCIBHOCTE
HAIPEBS, CKOpocTh oxnasacHus. Ocuopnpe Tpefopanms K JAKANOUHEM cpeiaM. MeToanl Jawamxm
npocTag, NPepLBHCTAN, CTYOEHTATAR W HsoTepMAdeckas. JleenThl saxanky: odpasoBaine TPELIHH,
AeOpMALHS, OKHCISHERE i 00e3yIIepoRHBAHKE IIOBEPXNOCTH, METOILE DopehE ¢ HEMH.

OCHOBMELS DAPAMETPE! TPOLIECCOR OTIYCKR YTIEPOIACTEX H NErHpoBanuLx cTancH. OGpaboTka
xoIod0d. BIHSHHE 3aKATKE | OTHYCKS HA MEXaHHYECKHe cBofCTBa cTann, Y IyHIleHHe CTATH.

IMoBepxHOCTHIN JAKATKA, BHIS B 0fNaCTH NPHMEHSHHA,

XumHEo-TepMHTecKan onpalboTra

DHIMYECKHE DCHOES XHMERO-TepMirdeckofi ofpaboTks, nomarne o koaddprunenTe muddysnn.
[lesenTanns, pesndbl HACLITIEHHS M NOCARIYIONHX TepMuteckod ofpadoTkH YIIEPOIHCTHX |
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NErRPOBAHNEX ¢Tanei, BHIN nponecca, OOMACTH NpHMEHCHNS. HETPONEMEHTAIAN, BHIN MPOLCCCa,
pesiMEl, O0NAcTH TpHMeHeHus. [lpmuencHue arMocfep © AFTOMETHYCCKHM pery/THPOBIHHCM
NOTEHIHATA YTISPOIA LM TPeNecCa IEMSHTAITHN B HHTPOLEMEH TALHE.

AsoTHpoBaHHE cTANH. CTAMH A AS0THPOBRHN, PERAME HX TepMATeckoi oOpaboTin, 00NacTH
npuMeHenns nponccea. [TPOMEce HMIKOTCMICPATYPHOIG TA3OROT0 H HHIROTO A30THPOBAEHH, AX
ocofeHHOCTH H oDIacTH NPHMCHEHHA,

Hobhle MeToas XHMBAKO-TepMAYeckoil obpaborki. JlajepHoe NeTHPOBAHNE.

KoHCTpYKUHOHHBIE H HHCTPYMEH TR HBIC MATERHANLE

KoHcTpyKIHOHHEE TeTHPORAHHER CTATH 0BINEro HAIHAUSHHE.

Dassl, ofpasyeMsie TerApYIOMHME LICMCHTAMH B CTalaX, Biiiise NerHpyromnx NieMeHT0os Ha
nopumMopdian wemesa, Ha chodeTEa deppaTa M ayCTeHRTa. BIMSHHE NETHPYIONIEX 3MEMCHTOR HA
KHHETHKY WIOTEPMUYECKOID [IPERpPAINEHHA AVCTEHHTA. BrnMmsHWe JerWpyHIIAX 3JIEMEHTOR Ha
MAPTEHCHTHOE NPEBPALICHAE W OPEBpallenHe NpH oTmycke, (cHoBEL PANHOHANTBHOTO NETHPOBAHHA
CTANH B POIb OTICABHED JETHPYIOMHX ZMeMeHTOB. OcoDeHHOCTH TepMHYSCKOH obpaboTrn
TMEeTHPCBRHHBIX CTANEN.

HucTpyMeHTATLHEIE MATCPHAE]

WHCTpYMEHTIEHEE YINEPONECTEHE H NETHPOBAHHBIE CTANH JUIE PeEVINCTO HHCTPYMSHTA,
COCTAR, MAPKHPOBKE, TepMuHeckad obpafoTka H 00IaCTH TPHMEHEH A BEICTPOPEHY AT CTAMD, COCTAR,
cpoficTra. Pescmvur Tepmureckol obpaboTin, obmacth npamerenne. Ocrosiie Tpefosania no TOCT
K CTAmAM is  pesynlers  HucTpysenrta.  UlmamneBeie cTanH QAR XONOOHOTD W FOPAYErO
gedopMuposaEms cTam, CTATH 408 HI3MEPHTENLHONe HHCTPYMEHTS. TBEP/bBIE NOPOIIKORLIE CTIIABL!
LIS PEAYILESTO HHCTPYMEHTA,

CTand H CIIaBh ¢ OCODbIME CBORCTHAME

BHCOROTpOMEEE cTadH. MApPTeHCHTHO-CTAPSIOUINE KOHCTPYKOHOHHRIC CTAMH, WX COCTAR,
pesvEl oGpaboTen 1 o0NacTH npEMeHeHAS. Cniassl ¢ ocolo BEICOKOH HIHOCOCTORKOCTRY, COCTAR,
MApKHpOBKA, TepMeseckax ofpaCotska B ofmacte npumenenny. Hepmaseromme XpoMucTEE H
XPOMOHHKEEBEIE CTATH, COCTAB, MAPKHAPOBKA, TepMuteckan o0paboTia o 0DNacTH TPHMEHEHHA.

WAPOTPOYNLI2 CTATH W CTNABEL OcoGEHHOCTH NOBEICHHA CTAIH IIPH HArPY3KAX B O0UIACTH
BRICOKHX TEMIEPETYD, MPeIe! WIRTeALH0H TPoMHOCTH, IPEAe] NON3YHecTH. THIOBLE CIUaRE], COCTAR,
CTPYETYPa, TepMoobpaborka, ceoficTsa B 00ACTH DPHMEHETHA.

Crnnaps ¢ 3ANAHHEME GaswsccEnmi  ceoflerpamn,  MarsnToMArKEE B MATHHTOTBCpIBE
CILIABEL

[lpeTHRIe METALTEL H CIUTARE

Mens ®H ecc csoicrsa. Jlaryew, OpoH3El OROBEHHCTEIE, EPEMHHCTHE, AMOMHNHEBLIE,
Gepranonsie; CocTas, oDmacTH NPHMEHEHNS. Crnaegsl cBAHOA H omoBd, baG0MTel, CRHHIOBHCTHIC
BpOH3Ll, AMOMEHHEEEIC MOANWIHAKOBBIC CIUIABR JUIM  [BHCATCACH BHYTPCHHErQ CrOpAHAA,
TPUMETAUTREECKEE MOMUHIHAKR, AToMHERE # ero ceofictea. JluTefinbie AMOMUHEERLIE CITIABEL,
ofnacTH mpEMenenid, [[OPATIOMEH, COCTAR, PesuM TepMuueckoil ofipaborx, CROHCTES, ofnacm
MpEMERSHHA.

TexuuEo-2RoHoMAYeCKHil BIfop MaTEpWATE M TCXHOIOMHH ED0 YIPOTHEHRH

OCHOBH PEIBOHATLHOIO BMA0PA MaTCPHANA B MeToa YIpoaHeHis, [IpiHLl cHEREHH pabo-
ToCHoco0HOCTH METEpPHATA: YCTANOCTHOS PAIPYVINEHHE, XPYIKOS paspylleHHe, DpPUKNAOHHBIH HIHOC,
abpazHBHE HIHOC, KOHTAKTHAR YOTANOCTE, (PETTHHT — KOPPOMHY, CXBATLIBAHEC H 3BCAAHHE TOBEPK-
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HocTel TpeHHA. MATepHaTE B METOME WX YIPOTHEHHS TPH PASTHYHER BANAX HarpyIke feranel. Me-
TAMTHUSCKHE MATEPHATES ANT METHIHAX IPOHIBOJICTH

[aTeii cemecTp
HemeTanandeckne MATEPHAILI

Brepenne
[Ipeamer, 3a0a4n ¥ coOgepiatue THCTIHTLTHHEL Kpaman HCTOPHA HCTIOMBIOBAHHA HeMCTAILIH-
UECKHK MATEPHLTOR B Texiuge. CTPYKTYPA KYPCa, Bro MECTO H PO B NOAroTORKE fakanaspoa, cBAsh ©
JAPYTHMHE JHCHEMILIEHAaMH.

Kaaccnuraiui HeMETALTHYECKUY MATEPHAIOBR

KnaccH(pHEANNA HEMETANTHIECKHX MATCPHATOB N0 NHMHUSCKOMY COCTABY: OpradAdeckHe,
ANEMEHTOOPTAHAYMECKAS, HEOPTAHEYeCKHE, KOMNOIHIHOHHEIE, rHGPIIHETR.

KnaccmprEanms NOTAMEPHEIX MATCPHANOE 00 NPOHCXOKICHAD (npuponHee H CHETETHYE-
cKne); cTpyEType (o mHelinof, mapcino-passeTanennol, TecTHHTHOH, NPOCTPAHCTREHHOH HIH CeTTa-
Toil cTpYVETYpoi), dasosomy cocTany (aMopdHEIC W KPHCTAITHESCKHE), OTHOMCHAK) K HAIPCBAHHK
(TEPMOMTACTHUHBE W TEPMOPEaK THBHELC ).

(cHOBHBIE TEPMHRLI B OTPEIeIEHIH

MMonsmia  «nopaMeps (dToMomeTHAR nonEMepy, skapfonennedl HoIMeps, ureTepouenHeli
TOAHMEPH) GMOHOMEP®H, GOTHIOMEDH, HCHHTETHYECKAS CMOMAY, HTIMACTHUSCKAS MACCAM, ¢RKOMIIDIATY,
¢rHOpHOHEE MeEreprans. CTEneHs DOMMMEPHIANEH, METOIB €C OTIPEACICHRA. MonexyrapHaa Macca
MOMHMEPOE, ONPENENeHHe CPpeHel MONERYTApHOH MacCh! nomHMepor. CTenels KPHCTANTHIHOCTH 0a-
THMEPOR, COOCO0L] OTPeaEIeHAR.

Haamoaexyaapaas cTPYRTYPA HEMETA/LIOE

Kpucranmuueckie nomimeps. Kpueraniorpagudeckne sueiise. MoHOKPRCTAIUIE: NITACTHEA-
Thie (namenspaeie) , prGpRANEpELE, TrofyIApHSE, PATHATRHEE 0 KONbUeRkE chepomimel, Mexanmnam
obpaIoBRanns MPOCTPAHCTEEHHEIX PEIeTOR KPHCTANTHTOR,

Awmopdisie nomavepss «[lavessasy 0 JOMERHAN MOISTL CTPOCHHL, OCHOBHLIE COCTABIIAI-
IIHE CTPYETYPEl HERPHCTATHISCKHES NOARMEPOB.

M HIEMECKHE, XHMHYCCKHE H MEXAHHYCCKNE cRoficTRA

DOusHTeckye CROMCTRE NOTHMEPHBIX METEPHATIOR: ATPETATHHIE COCTOAHNMA, B KOTOPGIN MOMYT
HAXOAHTECA MOTHMEPH; MUIOTHOCTE, PACTBOPHMOCTE B OPTAHHYCCKHX H HEOPIaHHYECKHX PacTBOPHTC-
A%, BRIHAHHC MOTEKYIApAOH MAcCH HE PacTBOPHMOCTL; TEIIONPOBOAHOCTR, TENNOEMEOCTE, TEILICRAS
Veaia; OTHOMCHME K SNERTPHYECKOMY H MATHHTHOMY momio. [TonuHeiepcHocTs, BIHAHHAS TomHIHe-
MepCHOCTH Ha (PH3HMeCKie CROHCTEA NOIHMEPOB.

¥aMugeckie caoficTea; PIapMojeiicToHE CO MEN0TAMH, KHCNOTAMHE, OPTaHHYeCKHMA W HEOpra-
HHHECKHME PACTROPHTEIAMM; XHMHIECKOE H ANMEKTPOXMMHHECKOE PATPYINCHHE,

hMexaHuyeckue cRoMCTER: NebhopMEPYEMOCT MOHMEPHEIX METCPHANOR, JHATPOMME] PECTRRE-
HHA MOTHMEPOR ¢ PATHIHOH cTpyRTYPOR | ¢ PATTHIHOR CTCNCHEN KPHCTAIHUHOCTH. Tepromexann-
MECKas KPHBAR, TEMIICPATYPhl CTEKAORAHHA 0 TCRy9EcTH. TEPMOMEXAHNTECKNE KPHELIE TEpMOTITACTH-
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HETX H TPMOPEAKTHEHEI, aMOpPHHEN W KPHCTANTHHCCKHX 1OIHMEPOR. Temmeparypa xpynxocTi. [e-
dopMATHOHEEE (HIMIECKHE COCTONHMA NOJHMEPa: CTCKNOD0PA3HOE, BRICOKOMIACTHICCKOC H BAIROTE-
KyHCe, HX XApAKTEPHCTHEH H ONPeASIcHHE Ha TEPMOMEXAHHYCCKOH KpHBOH. Brmamue cTpyxTypH, MO-
NEKYIAPHOTO BEcA | (PATOBOTO COCTARA MOMHMEPOE HA TEPMOMEXAHHIECKYID I2BHCHMOCTE. HKecTroCTh,
KnsCCHMKAILAS [TOTHMEPDE [0 MOIYJO YTpyrocTH, OPHCHTAUHOHHOS YHIPOTHCHHE (OHOOCHAR H
MHOPCOCHAT OPHCHTALIMA).

Peaxunn ofpazosaHdH HKTHMEPOE.

Peasuma momuvepisanus, Lermmod mexammaM peaxuun, ceofogaee paguxant. [lonusepane
MATEPHANLT TONYHAEMER HOTHMEpHIANNEN, OCODSHAOCTH HX CTPOEHHA H CBORCTB. Peakuns nOAHKOR-
NEHCALNH, MPHMEPSl TOTYUCHHA HCKYCCTBERMEX caon, Ormrine crOBCTE CMON OT CBOHCTE MOMIHME-
pon. Peaxtnmm NoNHTPHCOSTHESHAR (MUIPALHOHHAS DomHMepraiie). Mexamom 1 THIHMHG TpHMED
PEaKIIHH,

PenakcatifonNLIE CBOMCTES HEMETATIHIECKHX MATEDHATOE

Penagcanns, EnaccHpMEaINA PENAKCANHOHHBX npoueccon. KHHETHEA PeaKcallHOHHER npo-
weccop. THCTEpEINC JMACTHYHEX NonAMepod. Peraxcamms nedopMallHi H PeNapcaiiis HATPRKeHHE.
BayTpeHHES TPEHHE,

Crapense noiuMepuLIX MATEPHAILOE

[IpHamHE CTAPSHES, KIAMETHIECKAE DaKTOPH, CTHMYIRPYIOMAE CTAPCHHE NONHMEPULIN MaTe-
pranos. Buam crapemn, MexanniM npotecca. Cnocobu GOpEOL] CO cTAPCHHEM (AKTHBHAR, MaCCHBHAN
YANRETA, KoMOHENpoBannan), TepMOCTAOHIHIATOPE H AHTHOKCHIAHTEL. MeTOOR HCCNENOBAHAA CTa-
PeHH.

CpoflcrBa, DoayHenne 0 NpHMeHeHHE TEPMOIIACTHYHEIX T0IHMEPOB

HayaaoTes Haubones THPOKS HEMOABIYEMEE B MAUTHHOCTPOSHHH NOMHMEPHBIC MaTCPHAMILL
MOMHATHIEH, NOMHIPONIIeH, TOTHCTHPON, MONABHELTCIOPHI, NOHTETPaQTOPSTHACH, NOTHAMET,
OTHAMEL, HOTIMESTHIMETARPITAT, Tomnyperand. CTPYRTYPHAS Qopuyna, HHTCpRan paboYrx TeMaepa-
TV, TEMOSPATYPE CTEKIOBANNL, (HIMYCCKHE, XHMHYSCKHT, MEXAHHYUECKHE caoficTea, JJoCcToOHHCTREA H
HenocTETHH, TEXHOMOMAE TOyIeHNA, NPHMEHEHIC B METHIHOM Npon3BoacTRe. Crocobu mepepaboTis
TEPMOTLIACTOR B FOTOREIC H3IETHA.

CroficTBa, moay<denie W NPHMEHCHHE TEPMOPEAKTHRHEIX NOIHMEPOR (CHHTETHIECKHX
Mo}

AMAEOCMOME, PeHORAAE CMOTR, KPe3oiLHAT CMOa, AHITIHO-, MEeTaMHH-, gaphamMuno-, THO-
KapBaMnfc- HEHOILEBIE CMOTEL, INOKCHIHAA cMona. CTpyRTYPHAS (POPMYNE, HHTEPBAT pafoTHx TeM-
nepatyp, (HINGECKHE, XAMIYECKHE, Ol THYECKHE, MCXBHHHECKHE CROHCTEA. HocTORACTEA H HEOOCTAT-
ki, TEXHONOTHA NOMYYSHHS, NPHMEHEHNE B METHIHOM MPORIBONCTEE. Cnocolisl nepepaboTiH TepMO-
PEARTOMNACTOR B FOTOBLE HIICIHA.

[LaacTHyecKHE MACCHE
Onpefenenne nnactMace. CoCTAR: OCHOBHLIE KOMIDHCHTE (CEASYROWICS, HANONNHTEND, MAd-

cTHhHEATOP) H BCNOMOrETelbHEE KoMIoHenTEL. Kiaccudmualiis MracTMace no Xapawrepy CRAIYED-
Mero, SEAY HAMMIHATENE H (10 HAIHAYEHHID,



[opomkoskle PRAKTOMIACTS HA OcHioRe PeHONOQOPMATLIETHIHLX CMOI {{eHoNNACTEL), 3N0K-
CHOHEDY CAOU (3NOKCHIITACTHY), momnaHpHEn cvor (ddeponiacTs), KaphaMHIHEDS Mo (AMHHOIIIE-
cre). Marepsan pafoums TeMneparyp, QHIMUECKHS, XHMHYECKHE, MEXANHTSCKHe CROHCTRA. IABHCH-
MOETE CBONCTE PeaKTOMIACTOR OT HHAA HAMONMHHTONA, [ToMHMEpsl, HAMOTHCHHBIC HAHOPEIMEPHBIMH
YACTHIAME OCOBEHHOCTH CTPYETYPS H CBORCTS.

BoIoKHHRCTRIE PEAKTOINACTEL ¢ HAOMHETENEM H3 OPraHHYecKoro BOMOKHA {BONOKHEWTEL), ache-
croRoro (AcOOBOMOKHITLY), CTERINHHOTD (CTEXNOBONOKHHTH)H yraerpadeToRoro BonoKHa (YTaeso-
MOEHETE). PuzpveckHe, XEMHYSCEHE, MEXAHHUSCRKHE CROHCTHR, JABHCHMOCTE CBOHCTE BOMOKHHCTEX
PEAKTONIACTOB OT BHAR HATCAHATENN,

Cropersle peakTOMNacTRE: TETHHAKS, Ach0reTHHAKE, TCKCTOMHT, ac00TEKCTONNT, APCECCHOCION-
CTRIE TINACTHEH, CTEXTOMTACTHEN, YIICnNacTHKH. Bansnne cpAzylomero ¥ BHIA HAMOTHATEN Ha Qil-
FHKO-MEXAHHYECKHE CROHCTBA CAUHCTRIN PEAKTONIACTOR.

lpamenesne TARCTMACE B METHIHOM NPOHIBOACTEL.

HeopranmiecKne HEMETALTHIECKHE MATEPHATE]

OcofenHocTH, A0CTOMRCTSA B HenocTarkd. CTerna, knacchiRKANRI CTEROM M0 XHMHYSSEOMY
COCTABY H HasHaqcHmio. CHIMKO-KHMHYECKHE, MEXANHTSCKHE CROMCTEA CTEKOT, MMonyyeHne paITHY-
WEDK BHJIOR CTer1, Wy npumenenne. CHranns, ceolicTsa, ocobeHHOCTH NOMY CHIR.

Kepamura, KiaccnpHRanAs sepaMAHecKEX MarepHaton. CTPYKRTYPA W cRONCTEA KEpaMIKN,
Mexannueckne, DHIMIECKHE, XHMEYeCKHE CROHCTEA KepAMHKH. Texunueckas Kepanuka, OwxcHiHan
TeXMHuecKkas KepaMira. KepaMuka B OCHOBE OKCHIA BMOMHIAR B THOKCHIA [HPKOHHA. Kepamnka #a
ocHose Ti0s, THTAHATOB, UHPKOHATOB H APYIHX COSIHASHH ¢ mo00HMMH CROBCTRAMH. MeTanioxe-
pamuza. BesokeHINA Texnangeckan kepamnia. HemeTanmyeckan fesokcHIHas Kepamara. Kepamuka
ma ocHope SiC, BN n ByC,

Henonsaopanne REOPTAHHMECKHN HEMETAIITHUCCKNX MATEPHATOR B MCTHIHOM TPOHIBOICTES,

Komnosmunosnsie maTepmaast (KM).

Knacomduramia KM no THIY MATPHRIE H HATOIHATENL. KOMIOSHIHOHHRE METEPHAIR C Me-
TALTHYecKoi MaTpHIER-ROMOKANCTRIE H THCHCPCHOY TP HEHILIE, KM ¢ sHeMeTaAUTHUSCKOR MaTpined.
KoMIOIHINoHARE HAHOMATEpHAE. TeXHONOrHH NOMYyIeHHT KoMIosnToR. TIpHMEHERHe KOMIIOIHTOR B
METHIHOM TIPOHIBOICTEE.

TufprIHBIe T0AuMepiLle MATEDHATE

[TpHHIATE! MOMYYEHEA THOPHIHBIX TONHMEPHBIX MaTSpHATOR. PHINKO-MEXAHHISCKRE, TEXHO-
JDFEYECKAE, JKCIUTYATAIMONHO-TEXHIYCCKHE CBoHeTEa H ocobennocTH rHOPHHED. MATePHATOB, TH-
OHHHBIE JOCTOHHCTER o HelocTaTky, CoBpeMeHHENH YPOBEHE PAVRHTHA HEMETAITHHECKHX reOpHIDE.
Henoneaoranie THOPHIHEN MATCPHANOE B IPOHIBOOCTEE METHIOE

5. OfpazopaTenhHRIE TEXHLIOTHA

MeToIHKE NPenoaRaHis HCIHTng «MeTanmrieckne i HEMETATTHHECKHE MATEPHAITR LA
METHSHEK MPOHIBONCTS) H PEATHIANNA KOMIETEHTHOCTHOTO NOAXO0MA B HINOMEHAH H BOCIPHITHH Ma-
TEpPHANA NPEIYCMATPHBAET HCNOMLIOBANAE CICMYIOIIHX AKTHBHEN N HHTEPAKTHBILX thops TIpoBSIe-
HUA [PYOTNOBGX, WHIHBHIVATSHEDR, 4YIHTOPHEIC 3aHATHH B cOMSTAHNM C BHeaygHTOpHOR paborol c
HEEE0 JOPMBPORALES B PA3ENTHE NPOdECCHOHANEHEL HARKKOB 0y JEIIIHXCA;

- AMNTE M HIIHBLY ANEROE OOCY#ICHHEE DEIOMHEEMEN STAN0B TaBopaTOPHED paboT;



- OprEHMIALHA B NPOLEICHNS TEKYINErD KOHTPOIA SHaRnk cTyaeHToR B QopMe DIaHKOROTD Te-
CTHPORAHHN,

- HCIIOMb3OBAHAE MENOBEX H PONCELIX NI, pasbop KOHKPETHRD CHTY AWM,

- JAMATA H HEAHBHAYAIRHGEe oOCYRIeNHe BRTIONHAEMEIX ITAN0E Ky Peor0il palboTh

YaensRpid Rec 3aHETHH, TPOBOAMMBIN B HHTEPAKTHEHEIX GopMax, OOpelsicH riapaol Densm
ofpasoBarensHof NPOrpaMMEL, 0COGCHHOCTEI0 KOHTHHIEHTS OOVHAIOMMNCE M COACPHAHMEM THCHH-
nHHEl «MeTATHYeCKRS H HeMEeTAUTHYECKHE MATEPHANE JTH METHIHHX NPOHIBOACTER B B HEHOM TI0
HHCLHIUTHAE cocTarmaeT 30% ayonTopHeix sanaTad. 3aHATHA NEKUHOHHOID THOA COCTaBIANT 33
% 0T ofbeMa &y IRTOPHED 3AHATHE,

6. OueHoMHLIE CPEICTEA LN TEKYUEND KOHTPOAS VOIeBAEMOCTH, IPOMeRy TOMHOMN aTTe-
CTALMHE 10 HTOTEM OCROCHHA THCUHILTHERT B YMebHO-MeToAn9ecKoe ofecne eHne CaMOCTORTE Th-
Hoill pafoTsl CTYaCHTOB

B nponecce ofyHeHEL HCNONEIYIITCH CASAYIONIEE OUEHOUHEE (OPME! CAMOCTORTENRHOM pado-
TH CTYNSHTOR, OMEHOYHEE CPENACTBA TEKYIIETD KOHTPOAS YCOCBACMOCTH H NPOMEKYTOHHLX aTTecTa-
LI

TexyIHH KOHTPO/L YCTIEBAEMOCTH H NPOMEHKY TOYH0R aTTECTAIHE NPOBOIATCH N0 CIACHYHIIHM
KPHTEPHAM,

- OTBETH CTYISHTA HA BOTIPOCK! KAPT TEKYINEr D KOHTPONN;

- agmpTa nafopaTopHEX pabor;

- BBIDCNHERHE KypcoBofi pafoTsl (N0 HEAHBHIYANGHOMY 3RAAHHID i KAWIoro obyuaomero-
CHI

Kypcosas pafora npetctasnser coboilt paloTy, noceienuyo Buifopy MaTepHana s wiro-
TORNCHES OeTanell MeTHIHOTO NPOHIBOOCTES W TEXHOIOMHISCKON OCHACTEH.

Ipunvepras Tema KypcoBod padoTs! - «BedpaTs MATEPHAT B TEXHONOIHIO HITOTOBNCHHE 16
TAIH A,

Ha ocHope HCXOTHEI JAHHBX CTYAEHTY HeoOX0aHMo:

1. Onpenemars IHaseHHs BHIHESCCKHX H MEXEHHMECKHX XADAKTEPHCTHE MAaTepHana, obecrnesn-
BAIGIIHX BHICOKYK) HAJEMHOCTh H OONTOBEYHOCTE KOHKPESTHOTO METHIHOID HITEMHT,

2. OfocEoRaTE BIDOP THNA MATEpHATA, cOOCODA PCANMIMIMH OCHOBHEIX TEXHONOrHYCCKHX
TMPOIECCOR U4 HATOTORICHHA OUTIM,

1, VEaiaTh BOIMOEHEE METOILI MOMOMTHATEIRHOR obpaboTEH WINEMHA, NDARONAHIHE NOBH-
CHTE ero QUIAKO-MEXAHHMCCKNE MOKATATENN H YBEAMHHTE CPOK CoTymObL.

4, MporHosEpOEaTE CTPYETYPY HA NOBCPXHOCTH HINENHA H B CCpASBHHE TOCE nocaeaHeH
oncpauHy JonoHETeIEHOH obpaboTRH]

6.1. Mo OUEHOUHLIX CPEACTE 1A NPOBEIEHMA NPOMEKYTOUHOH aTTecTaumn obywan-

WIHXCH 0 THCHHILIMEE (MOIY/TH)
6.1.1. Tlepedens KoMnereHM ¢ YKAIammeM FTANCR HX QOPMHPOBEHNS B (POIECCE OCBOCHHA

ofpaioBarelkHOH MpOTPaMMEL
B pesyibTare oceoeHHa INCHATLINHE! (MOTY L) GOPMAPYIOTCA CIeNyIONIHE KoMIeTEHIHNE!
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Koo sonme-
TEHLIHH

mosraen olTagaTh

B pesyasTare ocsoenns ofipalopaTentnoil nporpammel ofy4sanmuiics

OTTE-1

YMeTh MCMOMBIOBATE CCHOBHBIE 3AKOHB! CCTECTRCHAOHAYYHLIN THCUHAIUIHH B
npofeccHOBATRHOR [eaTeThHOCTH, TPHMEHNTE METOIR MaTEMATHHECKOIO aHa~
AH3A # MOASMHPOBAHNE, TEOPETHYSCKOrD H 3KCHEPHMEHTATRHOTO HCCIeNoRa-

IK-17

VMETL BEIGHPATE OCHOBHEIC B BCIOMOTATENRHEE MATEPHATE H cnoco0sl pea-
TMHIAMHA OCHOBHBIX TEXHONOIHYECKEX NPONEccOB H NPHMEHSTE NPOrpeccus-
HEIE METOIb IKETUTYATAINH TEXHOIOIHYECKOrD obopy I0BaHIA OPH H3rOTORIE-
HHH H3IEIHH MAIHHOCTPOSHIER

B npongcce oceoeHHE o0pasoBETEABLHOH MPOTPAMME! JARALE KOMOSTEHIINE, B TOM 4HCNE HX
OTAETRHEE KEOMIOHERTEL BOPMEPYIOTCA NO3TANHO B XO1¢ OCROSHHA 00YYIaIOIAMACH JHCITHILTHHE (MO-
Iy Niedt), IPEKTHE B COOTRETCTEMM ¢ YueBHEM ILUAHOM H KANEHIAPHEM rpadHoM yuedEorn npotecea.

6.1.2. Onucanne nokasareiell # KPHTEPHES DHEHNBAHNA KOMICTeHUNI, GopMuPYeMLIX M0
HTOraM 0CBOEHHA THCIHILTHNG] (MOIY AR J; ONHCAHHE MKAT 0UeAUBAHE.

[MoxasaTeneM ONEHHBAHMS KOMOETEHIWH HA paiNHuUHEIX Tanax HX (OPMHPOBAHAA ABISCTCH
MOCTHAeHHES 00y HAIOMMMHCH MIAHHPYEMEIX PeIYTETATOR 00YUeHHA M0 TMCHHINEHE (MOIYIID).

OMK-1- ¥uers HoNoNLI0BATE OCHOBHEIE 3AK0HBI SCTECTREHHOHAYHAN IHCIHIUTHA B TpodeccHONATEROH
NERTENEHOCTH, TPHMEHATEH MCTOIbB METCMATHHSCKOT) SHATH3A H MOJICIRPOBAHHE, TEOPETHIECKOTO H IKC-
NepHMEHTATHHOTD HOCSR0BAHNS

Kpurepns ouneHnBasmn
MMoxazaTens - |
2 3 9 | 5
, .
THATh: Odyuaroumica Obyuatomaics eMoH- O6ywaronmiics | Obyaaoumiics
OCHOBHRIE 3AKO- | TEMOHCTPHPYET CTPHPYET HENOMHOE COOT- | ASMOHCTPHPYET JEMORCTPHPY=
Hbl H OGaKe- | DoNmoe OTCYT- | BETCTBHE 3HaHMi OCHOB- | YACTWIHOE COOT- T MONHOE Co-
HHH €CTeCTREH- | CTEME HIH HeJo- | HEX JAKOHOB M NOJ0#e- | BETCTBHC JHAHAH | OTBETCTBEE
HOHAYTHEX CTATOMHOE 3HAHME | HUH ECTeCTBEHHOHAYYHRX | OCHOBHEIX 38KOHOR | 3HAHHH OCHOB-
MHCITHATTTHH, OCHOBHBIX  34K0- | JIHCIHIUIHH, OpHMEHTS- H MonomeHnit HEIX JSKCHOB
NPHMCHACMBIC B | HOB M Nofckenif | MEIX B IDOHIBOZCTEE ME- | SCTRCTBEHHOHAYY- | H MOMOECHHA
MPOH3BOACTES ECTECTREHHONAYY- | TH3DB; MCTOLOB MATCMA- | HBIX JHCIHILUIHH, ECTECTHEHHO-
METHIOR! HEIX  JIHCIHILIHH, | THHCCKOIO BHATHIA M MO- | [PHEMERSEMEIX B HAYYHEIX IHC-
- METOOE Ma- | NPUMEHACMHIX B | ASTHPOBAHAN, TEOPETHYE- | NPOHIBOACTEE Me- | HIUTHH, IPH-
TEMATHIECKOTO | MPOHIBOACTREE M- | CKOO H IKCIepHMENTAIL- | THIOB, METOI0B MEHASMBIX B
AHATHIE W MO- | TH3OB,  MeTOI0B | HOro Hecnenosanus. Jlo- | MaTemaTH€ccKoro | IPOHBOICTEE
NETHPOBAHHE, MATEMETHUSCKOTO | MYCKAIOTCH 3HAMMTEARHEIE | AHAMHIA B MONENH- | METHIOR; ME-
TEOPETHYECKOTD | BHATH3A H Mome- | ournbkn, NpOABIAETES HE- | POBANEA, TEOPeTH- | TOAOB MAaTeMa-
M 3IKCHCPHMCH- | THPOBAHHA, Teope- | NOCTATOTHOCTS 3HAHHH, M0 | YeCKOTO H JKCTe- | THHECKOTD
TANBHOID MG~ | THYECKOPO M 3KC- | paay noxasarcncii, oby- PHMEHTEITRHOT AHATHAE B M-
cHelOBEHE; MePHMEHTANBHOTG | YAKIIHACE HCAKTRIBAET HCCNEJORANHA, HO | DelHpOBAHNA,




HCCNEROBEAHAS

SHAMHTLALHAE 3ATPYVIHE-

OONYCEAIOTCA He-

TEOPETHYUECKD-

HHA MPH OTNEPHPOBAHHE SHAMHTENBHEIE FO W 3KCNEpH-
THAHHAMH IIPH HX Neperc- | omAbKl, HETOYHO- | MERTATBHOID
@ KR HORKEE CHTYALHK. CTH, 3ATPYIHEHHA | HCCOEIOBAHHA,
HPH AHAAHTHYE- cROGOIHD OMe-
CHHX ONCPELHAX, PHPYET OpHOG-
PETEHHEME
THAHHAMH.
YMETL: Ofyumouiics we | Obyvarommifcs neMon- Obysaronmica Obysaiomriics
IPHMEHATL 38~ | YMEET HIH B HE[0- | CTPHPYET HEMONHOE COOT- | ASMOHCTPHPYET MEMOHCTRHPY=
KONEl H MOM0- | CTATONHOM cTene- | BETCTRHE CHACIYHOMINX HACTHHHOE COOT- 8T NOMHGE o=
HEHHA CCTE- | HH YMEET MPHMEe- | YMEHHH: NPHMCHATE 3a- BETOTEME CTEAYIO- | OTBETCTEHE
CTREHHOHEY Y- HETh 3AKOHEI B 0= | KOHBI ¥ TIOMOKSHMA ©CTe- | [IHX YMEHHH: IPH- | CICHYHOIIHN
HEIX MHCIM- | TOMEHHS ecTe- CTREHHOHAYYHLIX THCIH- | MEHATH 3AKOHEL M | ¥YMCHWHA: npH-
MAHH,  OCHOB- | CTBEHHOHAYSMHHX | IUTHH, OCHOBHEIE METONE | TIOMCHKCHME €CTe- | MEHATEL 3AKOHEL

HRIE METO/IEL HC=

JHCIHIINH, (C-

ACCIEIOBARHA B mpodec-

CTBCHHOHAY THEIX

H NOT0EEHEA

CHEJOBAHHS B | HOBHBIE METORE CHOHANLHOH TCATCAbHO- AMHCIHITTHH, OC- ECTeCTBCHHO-
npodeccHo- HCCNEIOBAHHEA B ey, JlonyckaroTes 3HAYH- | HOBHEE METOMILI HEY4HBIX J[HC-
HaApHOH  jien- | DpeheccHOHANL- | TeAbHBIE GUIMGKN, NpOAR- | HCCT2JOBAHHA B LIHIUIHH, OC-
TENLHOCTH Holl AESTCNBHOCTH | ARETCA HEOCTATOYHOCT: | MPOQECCHOHATD- HOBHBIC METO-
VMEHRI, 0 pAOY NOKAZA- | HOH JERTENBHOCTH. | Bl HCCIEA0ER-
Tenefi, oGyHarommicn we- | YMeEHHS OCBOSHEL, | HHA B mpodec-
METEBAET SHAYHTCALHEE | HO HONYCKEEOTCHA CHOHRNLHOH
ATPYAHEHHA OPH CHOEPH= | HCSHAMHTCIbHBIE OEeATENBHOCTH.
POBAHHE YMEHHEAMH IPH ournbrm, HeTodHo- | Crobogpo
HX MepeHoce HA HOBBIC CTH, 3aTPYAHEHNA | ONEPHPVET
CHTYallHH, Op#H AHATHTHYE- npuobperen-
CKHX OTEPalHAX, HEBIMH YMCHH-
NepaHoce VMEHWH | AMH, IPHMEHN-
Hil HOBEIS, HOCTAH- | ©T HX B CHTYa-
NAPTHRIE CHTY A~ HAX T0BE-
MHE. MeHHoH Cuo-
HOCTH.
BARIETE: Ofywaronmitcs ne | Ofysmomniica anageer i Ofywarommiica wa- | Obyuaromsics
MeToaonorHed RTAICCT HAM B HE- | METONONOrHEH HCTIONB30- | CTHNHO BAANEET B NOIHOM 006
HCTIONLIOBAHNA | J0CTATOYHOH cTe- | BAHHS 3aKOHOE CCTE- | meTononordel He- | eme BIaATEeT
JKOHOB CCTC- MEHH BIAMEeT Me- | CTECHHOHAY'HBIX IHCIH- | NONEIOBAHHA 34~ METOIONOrHEH
CTECHHOHAY 4~ TOA0TOTHEH He- UTHH, OCHOBHAIX METOMDE | EOHOBE CCTECTECH- | HCIIOMB3OBA-
HBIX JHCIH- MOMLIOBAHHA 38- | HCCHENORAHHA B METHINOM | HOHAYVUHRIX [IHC- HHA FAKOHOB
MIHH, OCHOB- KOHOB ©CTCCTREH- | MPOHIBOACTRE B HEMOMHOM | MHIAHH, OCHOB- SCTECTREHHO-
HEIX METOQ0E HOHAYIHBX JHC- ofbeMe, J0NYCKaHTCH | HBEIX METOMOE RE- HAYYTHEIX JAC-
HCCNEJOBAHNA B | [HHILIKH, OCHOR= IHAYHTEIbHEIC OMAGKN, | CAC0BAHHA B Me- | OHIUIHH, OC-
METHIHOM NpO- | HEIX METONOR HC- | MPONBMASTCH HEAOCTATOM- | THIHOM IPOHIBOL- | HOBHBIX MCTO-
H3IBOICTHE CHEO0BEHAA B MS- | HOCTE BIASEHHH HABEIKA- CTHE, NAaBRIKH JOB HCCEM0-
THIHOM NPOH3BOL- | MH [0 pEAy Nokasatenel, | OCBOGHBL HO gO- BAHHA B Me-
CTBE O6yuaiHiica HCIETR= | OYCKAKTCH HE3HA- | THIHOM IpO-
BAET IHAYHTCALHEIC 38- | HUTENRHARIE OINHD- | BOOCTEE, CBO-
TPYHHEHHA OPE OpHMeHe- | EH, HETOYHOCTH, BomRo mpRMe-

| HHH HABWMKOB B HOBRIX CH-

IATPY AHCHILA [TPH

HAET MOTyYeH-
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TyAIMHAX,

AHAMHTHYECKHX
OTIEPAITHAY, Tepa-
HOCE YMEHHH Ha
HOBLIE, HECTAH-
OAPTHEIE CHTY 8-
LIHH.

HEIE HABKIKH B
CHTYAINAY [10-
BBIIIICHHOT
CIHOCTH,

[K-17- ¥meTh BHOHPATE CCHOBHEIE H BCIOMOTATENBHEIE MATEPHAE H CIOCO0E PEaTH3ALAN OCHOBHER
TEXHOMOTHHECEHY TPONSCcOs H MpPHMEHATE ]I]:Il:l!'pEl:CH.'EleH: METOEl FHCTUTYATAIHEH TEXHMIOTHHECKAT0
oBOpY NOBAHKA TPH HIATOTORNCHITH HAASTHH MATHAOCTPOCHHA

IHATR
OCHOBHLIS H
BCHOMOTATEN L=
HEIE METARMHC-

OfywaruHica
JNEMORCTPHPYET
MOMHM OTCYT-
CTEHE WIH Heno-

O vaarHiica TemMoH-

CTPHPYET HEMOMHOE COO0T-
BETCTEHC JHAHMH OCHOB-
HEIX H BCIOMOTETENLILI

v aaiomuics
AEMOHCTPHDYET
YACTHTHOE COO0T-
BCTCTBHC IHAHMH

Ofvaamommiica
JEMOHCTPHEY =
£T TIOJH3E CO-
OTBETCTRES

CEHE W HeMe- | CTATOHHOE SHAHHE | METAITHUSCKHX H HEME- OCHOBHBIX W BCOO- | 3HAHWH OCHOB-
TALTHYECEHE OCHOBHEIX H BCNO- | TANMIHUECKHX MATCPHANOR, | MOTATEIRNLIN Ma- | HEIX H BCIOMO-
MaTEPHATL, MOTATENBHBIX Mé- | CROCODOB Peann3any TEPHAN0E, COOCO- | MATENLHLIX Ma-
enocobul peanH- | TANANYECKHN H TEXHOIOIHYECKAX Mpolec- | GoB poamm3aiun TEPHATOB, CHo-
SAMMIE OCHOBHEK | HEMETANMMUecksX | con, [IONYCKAIOTCH 3HAYH- | TEXHOIOTHYECKHX | co0oB poain-
TEXHOMOrHYE- MATEPHAIOS, CHO- | TENLHLIE OIMMOKH, NPORE- | NPONECCOB, HO J0- | 3AMH TEXHD-
CKHX DPOLECCon, | co00B DCANHIANNE | JASTCA HONOCTATOYHOCTE | NYCRAMOTCH AC3HA- | JIOFHHECKHX
TEXHOMOIWYECKAX | IHAHHM, 0 pRAY T0K&%a- | MHTCIbHBIC ommd- | NPONeccos,
MPOHSCCOR Teneid, o0y arIHAcE He- | KH, HETOMHOCTH, CEODOIHD OTe-
NETEBET SHAMHTGABHEE | 3ATPYAHENHA MPH | PHPYET NpHOG-
IATPYIHCHHA OPH OOCPH- | AHATHTHYICCKHX PCTEHHEMH
POBSHIH IHAHWAMI NPH KX | ONEParHs. THAHHAMH.
NEpeHOCE HA HOBLIE CHTY-
AIIFH.
YMETE! Ofyuatonmiics ne | Obyuaomufics neMom- Obyqaomuaics CHo oA HCE
NPABHNBHO Bbl- | VMEET HTH B HENO- | CTPHPYET HEMOJAHOE COOT- | AEMORCTPHPYET JIEMOHCTPHPY=-
fHpaTh MaTCpH- | CTATOMHOHA CTeNe- | BETCTBHE CHCIYIOUIHY HACTHMHOE COOT- eT MoTHoe Co-
al, HAIHAYATE | HH YMEET Npda- YMCHHA: NPaEMIEHO Bhl- | BOTCTBHE CASOYK- | OTBETCTRHE
ero obpaboTKy ¢ | RHALHO BRIOHPATE IHpATE MATEPHAT, HAZHA- MY YMEHHHA: Opa- | CASIyHUIHX
[ENBi0 TIOMyHe- | MATEPHAT, HAFHA- | Y&TE ero obpaboTky ¢ le- | BHIARHO BHOWPATE | YMEHWH: npa-
HHE  3azapHof | 4aTh ero oSpafor- | JIEKO DOTYSCHEA 3afansoll | MATEPHAT, HA3HA- | BHIEHO BEOH-
CTPYKTYPhI H | Ky C IENBE0 N0TY- | CTPYKTYDPEL B CBORCTE, H9aTh ¢ro obpafior- | paTs MaTepH-
cBoiicTe, obec- | TeHHE 3AMAHHOH oOecIievHBAOIHY BRICO= KY ¢ LEMRI TOMY= | &1, Ha3HAYATh
M M BAROTITIX CTPYETYPHI B EYEC HaJeRHOCTE H JOAT0- | SeHHA 3] aHH0dk ero obpaboTEy
HAICOKVED cpoficTe, obecne- BCHHOCTE JIeTaneH MAIIHH; | CTPYETYPELH € ISUIBIO TTOITY -
HANEEHOCTE  H | THEAKIX BEICO- | OUEHWBATE W OPOTHOMMPO- | cBolcre, obecte- HeHHA 3480
AONTOBEYHOCTE | KyI0 HANEKHOCTH H | BETE NOBeNSHRE MATSPHA- | UMBAIOIIHX BRICO- | HOR CTpyRTY-
neTancii Mammy; | A0ITOBCIHOCTE 7d H OPHHAER 0TEAI0R KYED HAZCHWHOCTE B | PRI H CBOHCTE,
OHEHHBATE H | AcTaneH MAmHH; NOIYKIHA 007 so3gei- IOATOBEHHOCTE Je- | obecmeunaa-
NPOrHOIMPOBATE | OUEHWBATE M TIP0- | CTRHEM B2 IHX PESTHYHB | TAeH Maims; FOLIHY BRICO=
NOBENEHHE Ma- | FHOIHPOBATE MO- SECTUTYATAITHOHHEIX (pak- | OHEHHBATH H NP0~ | KYH) HATEH-
TepHana W TpH- | BeleHHe MaTepua- | Topos. JomycKaroTcA IHE- | THOIHPOBATEH NOBE- | HOCTH H 007~
YHEE = OTKAI0B | 1A H OPHYHHE! OT- | YHTEARHBIE OMTHOKH, Opo- | ACHAC MATEPHATA H | TOBCHHOCTE
NPpOOYKUHH 100 | KA30B TPOIYKINH | HEJSeTCH HeoCTaros- OpHYHHB OTEA30R | AeTancH Ma-
posaeHcTBHEM nog BosaciicTBieM | HOCTEL YMEHHH, N0 paIy MPOIYKIME [0 NTHH] OLEHH-
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HE HHX PAINY-

HE HHUX PEITHYHEL

nokazaTened, ofyyar-

ROLJIEHCTRHEM HA

RATE W [MPOrHO-

HBX 2RCIIYErd- | JRCIUYaTaHaH- MHACA HCTTEITEIBAET 3HA- HHX PAIHYHEIY INpPOBATE 110-
HHOHHBE  ak- | #ex pagTopos YHTENRHEE 3ATPVIHERHA | 3KCIUTY ATAIHOH- BEACHNE MATE-
TOPOE, | TPH OTEPHPOBERAA YMe- HEIX faKTopos, pHANA W NpH-
HHAMH NPH X Tepesocs YMEeHHS OCROEHEI, | WHHE] OTKAIOR
HA HOBEIE CHTYAI[HH. HO ZOMYCKAROTCR NPOAYELHH
HEIHAUTHTENEHELE o1, BO3nek-
OIIHOKH, HETOMHO- | CTBHEM HA HHX
CTH, 3ATPYIHEHH | PASIHIHLIK
IPH HATHTEYE= IKCTLIY ATALH-
CHHX OMEPAHay, OHHEIX hakTo-
Hepenoce ymenuit | pos. CeoBogno
Ha HOBBIC, HCCTaH- | OMEPHPYEST
AAPTHHE CHTYa- | npaobperen-
M, HEDMH YMEHH-
AMH, TIPHMCHA-
£€T HX B CHTYa-
[THAX TTOBLL-
[ICHHON CHom-
HOCTH.
BAAETh: Obyuarommiics He | O0yvaromuics BIageeT O6yuarommiics ua- | Obyuaiomeiics
METOAAMH BlLI- BAANSST HIIH B HE- | METOJAMM BHOOPA OCHOB- | CTHUHO BIANSST B OOMHOM 06%-
fopa OCHOBHBIX | DOCTATOTHON CTe- | HMIX B BCOOMOTATENBHEX | MeToZaMu Befopa | eme BrageeT
H BCIOMOTA- NCHH BIANCCT ME- | MATCPHANOR, COCCODaMH OCHOBHBIX H BCMO- | MCTOJEMH BEI-
TENEHLIX MATE- TR AW BHﬁﬂ-Fﬂ PEANHIANHE TEXHMIOMHSE- | MOMATEIRHBX M3~ ﬁﬂpﬂ DCHOB-

PHANOR, CTIOCO-
BanH peatHsa-
LHH TEXHOMOTH-
HECKHX [Tpolec-
R,

OCHOBHRIY H BCOO=
MOTATENLHELN Ma-

TCERHANDE, CIIoeD-

DEMH PEATHIAIHN

| TeXHONOrHYSCKEX
NpOLeceos

CKHX NPOLECCOR B HETION-
HOM OBeMe, JOMYCHKAIOTC
IHAMHTCIBHES UG,
NpOARIAETCE HEAOCTATOY-
HOCTL MWIATEHHA NABLIKR-
MH [I0 PAIY NOKaIaTencH,
OByuammmritcs HenmwTh-
BACT 3HAYW TSI BH IS 50-
TPYAHEHHRA OPH TpHMeHe-
HHH HABHKOE B HOBELX CH-

TYAIHAX,

TEPHANOR, COOCO-
GaMH peaTHIAIHE
TCXHOAOTHYCCKHX
MPOUSCCOR , HARKI-
EH OCBOSHE], HO
AOIMYCKAKDTCE HE-
IHAMHTCNBHEE
OIIHGKH, HETOYHO-
CTH, 3ATPYIHEHHA
P AHATHTHYE
CEWX ONepanmsx,
MEPERDCE YMEHHH
HA HOBBIC, HOCTAH-
MAPTHRE CHTYA-
ITHH,

HEIN H BCIOMO-
TATENEHEX Ma-
TePHAIOB, CII0-
cofaMe peanu-
TAITHE TEXHO-
MOrHIECKHK
NPOIECCOR,
cRoBOIHD
npHMEHRET
NIy SEHHELE
HABEIKH B CH-
TYaIMsX mo-
BHIIICHHOH
CIOHHOCTH,

HIkans: oneHHEATRT PE3Y NLTATOR OPOMEEY TOYHON ATTSCTALHE H HX OIHCAHHE:

PopMa RPEMENCYMOUHOE GRUMECINTNINE & YEMEEPMOM CEMETIPE: JRTLMEH.
[MponesyToqHas atTecTagis ofyJaoiExes B GopMe MOaMela NPOBOINTCE N0 PesyabTaTaM
BENICJIHEHHA BCEX BHAOB yyeOno#i paloTsi, NpedycMOTPCHHBIX YMeOHBIM IUIAHOM 110 JaHHOH THciH-
IHHE (MOOYII0), TPH 3TOM YUHTMBROTCR PE3YIRTATH TEKYIETD KOHTPOMA YVCNCRAEMOCTH B TeHeHWE
cerectpa. OmeHka CTeNemH JOCTHHeHHS 00YyUalOmMMMHCA ILIAHHPYEMBIN PedyILTaTos O0YUeHHS 110
HCUHATUTHAE (MOIVIG) NPOBOINTCA DPETOMARATEICM, BEAYUIHM HHATHR 0O JHCUMIIMHE (MOIy o)
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METONOM 3KcnepTHod onerkn. [lo HTOraM mpoMeRy TOHHON ATTECTAHE 00 IHCITHILTHHE (MOTYIE) Bhi-
CTARIACTCA OUEHKD €OTIHYMHOW, {X0POIIO», 4y AORISTBOPHTRILIG KIH ¢HEYA0RISTROPHTEILHO Y,

K npomescymounoi ammechiayiin QOMyCKarmeR MOasKo CIVOENNE, SWALTRIGIWIE 608 audhl
yuefingdi patoms, Mpedyerompentne paiovet: npospasuot ro ducyrmne «Ofyee Mamepuanosede-
HEER, G ROTHIIE K FQUEIMUAN 1a00pamopnse o RPOKMUNECKue Pabomsl, Hanucail KONMponsiye po-
Bomy Ha FOTONCEIEARHYRD OYENKY,

Mxana  owue-

Onncanne

BrmonHedsl Boc BHARL yvucOHOH paloTel, NpeqyvCMoTpeHHEIE
yaedHnnM mmasoM. CTYAEHT JCMOHCTPHPYET COOTRETCTRHE IHAHMH,
YMEHHH, HARRIKOB MPHBSJIeRHMM B Tabiniax nokazatenel, onepupyer
MPHODOPETEHHEIME IHAHHAMHE, YMCHHAMH, HABBIKAMH, NPHMEHAET HX B
cHTYaEsx noprmmeRuol cnosHocTH. [lpH 3ToM MOTYT OBITE JOOyIde-
HE HEIHAYHTENLHLIE I:lI:IIEIE!{H1 HETOMHOCTH, 3BTPYIHSHHA TPH AEATH-
THHSCKHX OTEpalHax, NCPeHoCe 3HanMA ¥ yMeHHH Ha HOBRE, HECTAH-

AAPTHLIE CHTYAIIHN.

O TnEYH o

Bemonneds! Bee BHOM yuelHOR paloThl, NpenycMOTpeHHEIC
yuyeBaeM mnanoM. CTyZoesT ASMORCTPHPYET HETIONHOE, NPABHABHOC
Xopomo COOTBETCTBHE 3HAHWH, yMeHnil, HABLIKOE NpHBcIeHHBM B Tabimax
nokazaTeiel, 1bo ecind npH 3ToM GbUH qomymens 2-3 HECYeCTRE -
HEIE GIHHOEN.

Bemonmens Boe BHasl yaeGnoll pafoTnl, npeoycMoTpenHme
yee(HemM IaHos, CTYACSHT NeMOHCTPHEPYET COOTBCTCTBHE 3HaHmi, B
KOTOPOM OCBEHICHA OCHOBHAA, HAWOONEE Ba#HAN HACThH MATCPHAIA, HO
TIpH JTOM JOTIYIHEHS O0HA IHATHTETLHAS OMHOK: HIH HETOYHOCTE.

YﬂﬂEHE:TEDFH'IEm':-I'IU'

He semonaes ognH win Gonee sugon y4ednod paboTs, npeiy-
CMOTPEHHEIX yae0ubiM IUH0M, CTYICHT ACMOHCTPHPYET HETIOMIDS
COOTBETCTENE 3HAHMD, YMERHH, HARKKOB NMPHEENEHHEIM B TADTHILEX
HeynosneTpopHiensio | noxasarciei, [QOMYCKAIOTCA 3HATHTENLHEE OMHOKH, NPOABISCTCH OT-
CYTCTBHE 3RAHHH, yMeHHH, HABWKOBR N0 PANY TOEAsarenedl, CTYAESHT
HCHBITRIBAET THAYHTSILHMG SATPYAHERAS OPH ONCPHPOBAHHH 3HAHMA-
MM H YMEHHAME [IPH HX NEPEHNCE HA HOBRIE CHTYALMH,

Dopra npoMeNcYMONHOT TMMECMAIET 8 RAMOM CEMECIPE  Iauem.

TMposexyToTHas arTecTanid ofyHAHOIHXCE B QopMe 3a4ETd NPOBOIHTCA N0 PEIYILTATAM BEI-
MOHEHNA Boek BH0E vaebrOi padoThl, NPEIYCMOTPEHHEIX YHefHbM MIAHOM 10 JaHHOH JMCLHTIIHEE
(MOAYIII0), TPHE HTOM YUHTHBAIOTCA PeayIETATE TEKYIIETO KOHTPOMS YCOSBAEMOCTH B TCHEHHE CeMecT-
pa. Ouenka cTeneHH TocTWaeHHA ofYHAOMIEMHECE IAHEPYCMbIX PEIYIRTATOR COVHICHHA MO JHCOH-
ILTHHE {MOIY 0} IPOROIHTCR MPeo aBaTernes, BEIyIEM JAHATHS T0 IHCIHILIHHE (MOTYIEO) METOLOM
sxcnepraodl onenxr. [lo wroras NPOMEAYTOMEON BTTECTAIHA M0 AHCLHILTHHE (MOJVIIHY) BRICTRRMAST-
CH OTEHKA «3AMTEHOY HIH ¢HE 3aTTCHO .

K mpoMmescymounol Gmmecmaui DoRyeRaomen MoRsko CHYOEHIEL, SaIROIKUSINE 6CE LY
yuedinotl paGons, nPeVEMOMPERNEIE Padoiel NPOZPAMMOE NG OUCHIINKE, GRROTHIIN U IEUUMINLI
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Aafopamapiieie pabombl, MEERIIN HE HONONCHIMERGNIRG. OYERRY N SORPOCE KAP MEKVHE20 KOH-
MPORR, ROAZOMBEUTN U SAUFUMUAN KYPCoyR peiamy.

lkcana ome-
HUBANHA

Onucanme

AAYTEHD

Bramonnessl bee mgn vaednoll paloThl, npexycMoTpeHHbIe y4ebHRIM Na-
HOM. C“|}l}[-EIIT JIEMEHCTFHP}"ET COQTRETCTEHE SHH.'HHﬁZ, ].-'Ml:HHFI. HABRIKOR TTPH- |

BEOCHHEBM B Tabuiiay nokazareneli, omepHpyeT NPHOOPETEHHBIME SHAHMAMHE, |

| YMCHEAMH, HABGIKAMH, IPHMEHICT HX B CHTYALHAX NOBBIICHHON CIOMHOCTH, |

IMpr 3roM MoryT ORTE JONYLHIEHE HEeIHAYWTCIRHKC OWHOKH, HETOYHOCTH, |
SATPYOHEHNE IPH AHATHTHYECKHX OTEPAIHAX, NEpeHOce IHANAR 0 yMennl Ha |
HOBRIE, HECTAHOAPTHEIE CHTYA1[HH, |

He saareno

He prmonmed ofud wam Gonee sunos yyeOHoi paboTsl, mpeaycMOTPEHHBIX |
yucOHEIM [EaHoM. CTYABHT JEMOHCTPHPYET HEOONROE COOTBETCTBHC SHAHKH,
YMEHUH, HABLRKOR NPHBSIENHLM B TAOMHHAX ToKasaTened, AOMyCKAKITed
THAMHTEIRHEIE OIIHOKH, MPOABISCTCA OTCYTCTBHE 3HAHNA, YMeHNA, HABRIKOD |
10 pAY MOKasaTenel, CTVACHT HCIBITHIBACT SHAYATEIRHEIE JATPY/IHEHHS IIPH |
ONEPHPOEAHHN IHAHNAMH # YMEHHAMHA IPH HX NEPENOCE HA HOBRE CHTYALIHMH,

DoHIEL OIEHOMHLIX CPeIcTR NPEeicTARIeHEl B NpHAoKennn 2 Kk paboueii nporpamve.

7. ¥uedno-mMerouyeckoe B HHGOPMATHOHAOE 0beciedenne THCIHTLINHEL

a) DCHORHAR JIHTEPATYPA:
Marepaanosenenne. YueOHHK 118 o1y, Beici, yued, apemennit / I, M. Bonxos, B. M. 3yca —

M. ; maparenseTeo Axegemma, 2011, 400 ¢,

0} IoNoIHHTEILEHAR AHTEPATYPa:
1. Marepnanopenenue. VueSuur nna gy3os / moj pegaxuned b. H. Apsamacosa, I'. I, Myxuna /

Apsamacos B. H., Makaposa B, H., Myxuan I'. T, u zp. — M. : mparenserso MITY aw. H. 3. Baymaia,

2001, 648 c.

2, Bofoang, B.B. HemeTanmAgeckHe KOHCTPYRIMOHERIE MATEpHATE: yuebHoe nocobHe ans By-
108 / B.B. BoGosny, — M.: MI'HY, 2009, — 383 ¢,

3. Connuen, 1011, Matepranopenesme: y4ed. I BYI08 N0 METANTYPT., MAIMHOCTPORT. # 00-
metexs, cnemuansaoctay / HOUIL, Connner, EM. Tpaxun. - CI16.: Xasaiaar , 2004, — 734 ¢,

4 OfineMusie HaHOMATepRATE. Yyebnoe nocobue / [, M. Bonkos — M.: KHOPYC, 2011, 168 c.

B) mporpamaaee ofecinedeine H HHTePHET-Pecy pebi:
[onesneie y4ebHO-METOARUECKHE H HHQOPMAIHOHALIE MATEPHATE! TPEICTABICHE! Ha cafiTax:

htip:/fmoespolviech.ru/index.phpYid=304

http:fimateriallne’

http:ivewew zodehil wa'downloads zodchii/himiva/anamasoy_-_materialovedenie.zip




5. MB:T[‘PIHJILI[H—TEIHH‘IHHH obecmedernne THCIHILTHHbB

Homep
AV IHTOPHHA

Ofopyrosanne

arlil3

Trepmomep Poxsenma TP 5006 (1mr.)
lpoexTop + 3xpan

Muxpockon MHM-7 (9 wt.)

 aplind

Murpockon ZASILACZMIKPOSKOPOWYtvpTVO 6/20 — 6 T,
Teepaosep Poxnenna TP 5006 (1 mr.)

Muxporrepaomep IIMT-3M (2 mt.)

Jlyna bpunesnna — 6 mr.

arl308

Mﬂxpnm:p:[iar;icp TIMT-30 {1 1mr.)
llpece ans 3anpeccorxH OOPAILOR

ar 1309

NEXSYS ImageExpert™ Sample 2 [Tporpadsa nns kadecTREHHOTO AHATHA
H30GpaKeHHl CTPYKTYP METOAOM CPABHEHHA C ITATOHNEMA Ikanane Muakpo-
cion Axiovert 40MAT - 1 .

apldlé

Murpocron AJIBTAMH (1 wt.)
Muxpockon MHM-7 (1 mT.)
Teepaosep Cynep- Poxsenn TKC-1M
[TpoexTop

anl307

SnerTponeys (Habeprepy 1280%) — | m,

Snexrponeds (Crox 1100%) — 2 mr,

Dnerrponeds ([IK-PE-10/12 1280%) -,

Teepnomep «Bpuaenney TES004 — 2 m.

Teepaomep Pokeenaa TP 5006 — 1 mr.

Tevr mydentuas [IM-10 — 2 mrt.

IMomuposansus crapox StruersTegraPol- 11 - 1 .

Orpeanoii cranok StruersLaboton — 3 -1 mr.

Y CTAHOBKE [LUIH TOPLSBOA JaKaIKH

Y eTanoBEa LA anekTporparnenns Struers Lectro Pol -5, (1 wor.)
OTpesnoi crapox (1 mr.)

Yeranoesa Ui sanpeccosiy obpasnos (1 )

BoJkTMET = &4 WT.

DoToTERTPHYSCKHE KomopaMmeTp KF-T7

[NuesmaTauecEril IUH(OBATLIO-NOTHPOBATEHEH ¢TaHOK P-20FS-1-R5

anl31d

| Muxpockon Metau-PB1 mrT.

HTraArennrpryas — 15 mwr,

Mpece g sanpeccoskl O0pa3on
Jlyna bparenna — lurr,

MuxpoMeTp — 2 WIT.

Tsepnonep TP 5006-M ~ T,
Teepnomep TPI006-02 — LT,
Muxporsepgomep [IMT-3M — 1 wrr.
Teepoosep TK — lurr.
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9, MeToguteckne PeKOMENIALNN /1N CAMOCTORTENsN0i pafoThl CTYICHTOR

CamocTonTenbHAR PaBioTa SIISCTCH OJIHAM HI BHAOB yueSHED sanaTHi, [leih caMocToaTensHoi
pafoTsl — NPAKTHYECKOS YeROEHHE CTYASHTAMHA BOIPOCOE METPOIOTHE, CTAHTAPTHIAINN H cepTHiHKa-
[IHH, PECCMATPHBAEMBIX B IPOLECCE HIY HEHIA IHCIHTLIHHEL

AVIHTOPHAR CAMOCTOSTENBHAR PABOTA 10 JIHCIATIIAEE BITIOIHASTCA Ha YIehAEN JARATHAX noj
HENOCPEICTREHHEIM PYROBOJCTEOM IPENOJaBaTEIA | 10 ¢r0 HUIaHHIO.

BreayauTopHas CAMOCTOSTeNbHAS pabOTa BLITOMHASTCA CTYACHTOM M0 3ANAHHID NPenoIapaTe-
1, HO G831 ero HeNOCPEACTEEHHOT D VIACTHA

Jajaun caMocToRTe LHOH paloTel cTYIeHTa:

- PA3EHTHE HAREIKOR CAMOCTORTENRHOR Yuebroil paboTsr;

- OCROEHHE COMEPHAHNA IHCIHTLITHHEL

= yrayGreHNE CONEPHAHAA H OCOIHAHAC OCHOBHBIX NOHATHI THCIHIMTHHELS

- HCMOMRIOBENRE MaTepHata, coDpAIHOTe H OOMYMEHHOIC B XOJE CaMOCTOATENBHBIX 3aHATHH
2 iuheKTHBHON NOIrOTOBKH K JK3aMCHY.

Buakl BHEaVIHTOPHON CAMOCTORTENLHOM paboTni:

- CAMOCTOATSILHOS HIVIEHHE OTAIBHEIN TeM THCIHITHELL

- IOATOTORKA ¥ TEKITHOHARM SaHATHAM;

= MOATOTORKA K Nafoparopasm paboTam,

= BEIMIONHCHAE JTAN0E Kypeoboil paboTsl

Jlng BrmomHeHds MOG0T0 BHEAS CAMOCTOSTENENOH pafoTel HEOOXOIHMO NPOHTH COCXYHOUIAS
FTANRL

- QIpeneneHns Nell CAMOCTORTEEHOH patoTel;

- EOHKPETHIALKE MOIHARATENRAOR JAT2H]

- CAMOOIIEHEA TOTOBHOCTH K CAMOCTORTeARNOH paboTe;

- BRIDOP a1eKBaTHO cnocoba aefcTRHN, BETVINETD K PEIIESHH) 3A0ATH;

- ILIANKpoEAHKE PAfOTE (CAMOCTORTCARHOH HIH ¢ IOMOTITRO NpEROIARATENA ) HAT 34/ AHHEM;

- OCYIICCTBICHHE B MPOLSCCE BHINOMHEHHA CAMOCTORTENLAH paboTEl CaMOKDHTPONA (IpoMe-
HYTOUHOTO 1 KOHEYHOro) PesynsTaToR PaloTE B KOPPEKTHPORKS BRINOIHCHHA paboTs;

- peduicKcH;

- IPE3¢HTANNA PaboTEL

Bonpockl, BEIHOCHMEIE Ha CAMOCTORTEALHYI0 padoTy

- KoHETpYRIHOHEAS TPOTHOCTE B MeToI6 e oumenkn (OTTK-1}

- Amophasie seranns ([TK-17),

- Jleruposantsie yyryas. Texnmaeckne Tpefopamns Ana gyrynos no FOCT ([IK-17).

- OcTaToMHbie HATPAKSHHS, MX BIHANHE HA YCTATOCTHYIO TPOMHOCTR (OIMK-1).

- TepMOKHHETHIECKHE [THAIPAMME] IPEEPAIIEHAE AYCTCHHTA (TTE-18), .

- Crapense ctamy ([TK-18).

- Crars © NOHEMEHHEON W PErMaMENTHPOBAHHOH NPOKATHEACMOCTREY JINE NOBSPXHEOCTHOH
sakanks (TTK-18).

- Mudvpysuonsas MeTammzams, Coocotn MeTILIHRIANHN o ofimacTn npumenernd (ITK-1T).
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= Humnaeranma nosos (ONTK-1),

- CHOnasm ¢ 3aJaHHEEME yopyrave ceoficTeamy (TTE-18).

- Cinaps ¢ aHOMATHHEM TENNOBLM pacirmpennen ([1IC-18).

- Mexannsalsa 1 ARTOMATHIANHA NPOIEccoR TepMEyeckodl odpaboThd, MEps! 00 OXpaHe TPYIA
B Tepuugeckmx nexax (OTTK- 1)

- Maranesrie murefinne 1 aedopMupyeMeie cnnaesl, obmacte npunvererns (TTEK-17).

- THTAH H ero cIIEBE], COCTAR, cBOHCTEA ¥ ofutacTh npeMereHEns (TTK-17).

- IMeKTpOHARIC 0438 JAHHMX CBOMCTE HEMCTANIHYCCKHY MATSPHAIOB, MeTonos oOpadotkn A
smogrdExarpn (OIK- 1)

= llporpaMmHAEE CPCOCTEA pPacHeTd  CROHCTR BENIECTE M MATEPHANOR, (YHEKIHOHLTEHEX
xapakTepucTae nagenuit (OIIK- 1)

- llonapuocTe moanmepos  (TTK-18),

= MeToIsl KCCACIDBAHNA CTAPCHHA mOnuMepHbx Marepranos (TTH-18).

- PHIEKO-AHMHASECKRS METOAR Hechenosanns noxamMepon (ITI-1¥8).

- Brfiop MaTepHanos LA HOMYHEHHA HIHOCOCTORKAX nokpermih (TIK-17);

- Buifiop Marepuanos © HEsK0H pociiaMensesocTrio (TTK-18);

- MeToam MongemHpoRaHNA CTRYKTYRE! B caoileTs HemeTanamuecknx Matepaanos (OIIK- 1)

- MHHOBAITHOHHEE TEXHONOTHE IOMYUCHES HCMETATIHYECKHX MATCPHANOE IR METHIHOTO 1Ip0-
wanoaeTra (TTK-17);

- Briffop MaTepHanos I8 NOIyUeHHS KOPPOSHOHHOCTORKAX TOKPRITHA B METHIHOM TIPOHIROI-
cree (11K-173;

- MeTomm MOZCIHPOBAHHS CTPYRTYPEL H cBoCTE HEMETANIHYSCKHX MATEPHANOE H MOKpHI-
Trit( OIIK-1, [TE-6);

- [puMeneHAe MATHETHEX TOACH PR NPORIBOACTEE H3JeNHH HI OMCTPOPSEYIIHX H IITAMIC-
nex cranedt (OIK-1)

- Brnanue MarddTHER nonel na kapGHuHyie BeoIHOPOIHOCTS Neruposannsix craned (OTTK-1),

- Ocaosame cnocolst BaroTonTennd redpuassx sonoxon (TIK-17);

- CranjapTHEle B cepTROHKAIMOHHEIE METOME! ONPEAEneHi JKoNOTHYECKol Be30nacnocT! op-
FAHMYECKAN HEMETALTHYECKHY MaTepnamos {OITK-1).

10 Meroanycckie peKoMeIIalHH 118 NPensIaBaTeas

(ACHOBHOS RHHMAHWE NPH HIYHEHHH ORCUHIUTHALL sMeTanmyeckie o HEMSTATTHYECKHE MaTe-
PHANE! 718 METH3IALIX NPOHIBOACTEY CNSAYET YACIATE HIYHCHHI0 COCTARA, CTPVRTYPE H CBOHCTE CO-
BPEMEHHEIX M NMEPCIEKTHRHLIX HEMETATIHYECKHY OPradH9ECkiy, HEOPTAHHUECKHX, KOMIOIHIHOHHEIY
M rHGPHIHEY METERHATAX, OCEOCHHID OCHOB WX JOMNOUHATENLHOH ofpaloTkn, MCTOOOR CTAHIAPTHEIX
MCHBITEHHEE 0 OOPEJENeNHID DHIMKO-MEXAHNYECKHUN CROHCTE B TEXHONOTHUSCKAX MOKAzaTeneid we-
NONEIVEMEIX METEPHANOE W roToseix #3tenni. HeoOxogumo ofpamars BHNMAHHS CTYASHTON Ha OC-
HOBHBIE 30KOHOMEPHOCTH, JeHCTBYIOMNME B NPOUECce HATOTOBNSHHA KATCCTBCHHBIX METHIALIX Hje-
nHE WE HEMETATIOR H BOIMOEHOCTH CORPEMEHHEY HHQOPMAIHONHEX TeXHOI0rHA B O0NACTH pacye-
Ta CROHCTE BEINECTE M MATEPHANOR, (VHEKIHOHATEHBIX XapaKTCPHCTHE M3jenHi, KOHCTPYKIHH pas-

NHUHOH GOpMEL B pazMepon.
TeopeTHUECKOE HIVMEHHE OCHORHEIX BOTIPOCOB PAINCNOE IMCIMIANHE AOTKHO JaBepmaThel

npakTHYecKoH padoTodl.
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Npe3cHTAIHA 110 PATHYHEM TeMAEM Tekiiit 1 nafopaTopiem pabor.

Ji1s npoBecHEA 3aHATHA No JHCIHITHES HCNOMEIYIOTCA CPEICTRA OOy IeH A

= yuedHHEH, HHQOPMAHORARE pecypcsl MuTepreTa;
- CPABCYHERE MATCPHATE B HOPMATHERG-TEXHRYSCKAA 0Ky MeHTAIIH;
- METONHYECKHE YRKATAHHA 78 BRIMOAHEHHA NabopaTopHEx padboT
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Tpuaosenne 2 k
pabouedi nporpase

MHHHCTEPCTBO HAYEHM M BRICIIIETO OBPAIOBAHMA POCCHIACKON OENEPALIMH
QENEPAJILHOE TOCY TAPCTRBEHHOE BIOAETHOE OBPA3OBATENBHOE VUPERIEHUE
BBICIIIENO OEPAIOBAHIIA

AMOCKOBCKHI MOMHTEXHHYECKHH YHHBEPCUTET»
(MOCKOBCKHH MOJHATEX)

Hanpasnesne nogrotosgn: 15.03.01 eMamunoctpoenies

OI1 {npodsnes): «MamsHE 1 TexHoIOrER 00paloTKH MECTAILNOE JABNCHHEM B METHIHLIX NPOHIBO0-
CTHEAX D

@opaa 0Dy UeHHN: OMHAS
B npodreccHOHATRHON AeATeNLEOCTH!

HAY THO=-HCCACTIRATEIbCRKAA, MPOHIBICTECHEO-TEXHOMOTHYCCKAR, MPOCKTHO-EOHCTPYETOPCKAR

Kajenpa: «Marepranopenenue
GOHT OLHEHOYHBIX CPEOCTE

o JHCHOHILTHHE
MemaLTuueckue i HEMEMLLTHNECK U MAMEPUAIbl (IR MEMUIHBIX NPOHIS00CHE

Cocras: 1. Tacnopr goHIa OUESHOMHEIX CPE/ICTE

2. Onucanne OUeHOMHEN CPECTE!
Ponensie arpe
Bonpock! K JE3aMcHY
Bonpock! K 3gMeTy
Temul Kypeossrx pabor

Teetm
Tesnl PFTP

CocTABHTENH:
aonenT, K.T.H.  bagsxosa T.H.

Mockna, 2019
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Mepeyenns 0NeHOYHBIX CPEICTE

[Mpunoxenne 3 &
paboueil mporpamse

no AacunnaEEe dHeMeTAIIHYecKHe MATCDHATL, ACN0JILEIYEMBIE B MCTHIHAIX NPHHIBE0ICTEAX

Ne
()

Haumenopanse
OUEHOWHOTO Cpal-
CTBEA

HPETEI':I.H. ﬂﬂpﬂmﬁpﬁﬂﬂﬂﬂ QILEHOTHOT
CpencTaa

llpencTakneHse oUEHOH-
Horo cpeactea & OC

JienoRas WHITH poae-

BA4 HTPA
(AH)

CoBMECTHAR JCATENRHOCTS TPYNmsl o0y4a-
BOMIMXCE M MEJAroTHYecKoro paboTHHEANOL
VIpABICHHEM TEJATOTHUSCKOro paboTHREA
C LUCHBK perieHAs y4eOHRX B npodeccHo-
HUTEHO — OPHENTHPOBAHHLIX 33034 YTeM
WIPOROTC MOTEMHPOBAHHT PeaikHOA Tpo-
Gnesuofl curTyannm. [lossoiser oNeHHEATE
YMEHHE AHATHINPOBATE H PEINATH THITHY-
HEE NpodECCHOHATLENER 33Ta9H,

Tema (npoboema), KoHUEen-
LHS, POAH H OXHAIAEMELH
PeIVARTAT N0 Kamnof urpe

L% ]

Kypeonas paboTa
(KP}

KomeuHnlli Opoaoyxr, noavdasMuii B pe-
AYILTATE TUIAHMPOBANHA H  BHITOTHCHAA
FoMInekes VHefHRK 0 HoCIeNORaTEThCKEY
hagaamit. [lossonasT OUSHETE YMEHHS oDy~
qAOMIAXCA CAMODCTOATENLHO EKCOHCTPYHPO-
BaTh CBOM 3HAWHA B IPOLCCCT PCIUCHHA
MPAKTHYECKHX 337a9 H npodieM, OpHEHTH=
POBATECA T HHDOPMELUHOHHOM TPOCTPEH-
CTBE, HOKAILIBAET YPOBEHE
B pMHpPOBAHOCTH AHAMHTHYECKHN, HC-
CNEeA0EaTeNBCKHY HARLIKOB, HABRIKOB [IPHK-
THYCCKOTO M THOPUECKOTD MBmaerns. Mo-
SHET RREIOIHATECE B HHIHBAIYAILHOM [0-
PAIKE WM TPYIOH OfyHAKIIHICE.

Tembl Ky PeOBEX paboT

TecT

(1)

CHcTeMa CTARAZPTHIHPOBAHHBIX  3anaHud,
MTOGEOLAKIIAA SETOMATHIHPOBATE

NpOMEAYDY HIMECPCHHA YPOBHA 3HAHHH H
sieHEH oOVIaIerocy.

Pong TecTORLIX 3ARAHKHA

YeTHRIH ompoc
(3 —zaveT)

Huanor npenogasaTens CO  CTYIEHTOM,
ek KOTOPOro — CHETEMATHIAIHA B YTOM-
HEHHE HMCEOIMIMXCH Y CTYJAEHTa SHaHmHH,
MPOREPEA €10 HHIHERIYATBHBIX BOIMOM-
Hoerell YeRoeHHS MaTepHais

[lépenent nompocos
HAa 3a4eT
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BapuauT geaosoii (poaepoii) Hrpbl

MIHHCTEPCTEO HAYKH H BREICIIENQ OBPA3OBAHUA POCCHACKON GEJEPALIMH

QrenepansHoe NOCYAAPCTEEHROE GHIKETHDE 00PasOBATENBHOS YHPEAICHES BRICIIErD 0OPatoBLHHE
MockoBCKAA NOTATEXHHYECKHA YHHBEPCHTET

Hanpasjenne noaroToBKH
15.03.01 MAIIIMHOCTPOEHHE
M1 {npodane) mogroTossn: «Mamuue: @ Texsodornn 00paboTEN METALIOR JABTEHNEM B Me-
THIHBMX NPOA3BMICTBAXY

Kaenpa: sMaTepiatopelenmes

Hemoran (posresan) urpa Nel (OTTK-1, TTK-17)

00 ARCHATTIHAE «Wemarniuveckie B ReMemaLTHYECKIe Marepuais
VLR MERICIHBL IPOMIEOOCTIE b

1 Tema (npobaema) Knaccrdpuranns oomHMEpHOTD MATEPHATA N0 CTPYETYPE B dasosomy
W41y 213 I

2 Konuenn\a Arprd: NpoeejeHne neeneionann Gororpadud MEKpOCTPYRTYDR HOMMMED-
HOTO METCPHAT, ONPCACACHNS THIA MOHOKPHCTALE, HAIMONICKYIRPHOM CTPYKTYPEL K cROficTs
NONHMEPOR

A Ponm:

=+ i« THABHBIE WIS MPEIIIATIER & vt vrvnmrwme s b rmres b bwbb b b S Fb b bR SR b4 016 390 5

= o HERCE PGSO BRTEIM . oy vi i sussns prranannasnsenssnsnapsassasspinnpasibbbinisperannas :
4 OxnanaeMulil (e) pesyasTaT (Bi): OCNACTCH 3AKIHOUYCHHE O MPaBHILHOCTH IPOBSICHHA

MHEPOAHATHRE NEMETANTHYSCKOrD MATCPHATE B &00 'BL"IHCE]-I[I]-HHEIJHH .....................

- OIEHKA «3a9TCHO BHICTABMACTCA CTYACHTY, €M crvaeHT Ges ommbor knaccHhuunpyer

MATEPHAT N0 CTPYKTYPE B PasoBOMY COCTARY ... ooorninnaneanaen
- OUEHKS #HS 329TEHON BRCTARITRETCA CTYSHTY, eClH CTYASHT He BIANesT MeToOHKed onpe-

AIENEHHA CTPYETYPE H (ajoBoro coCTABA METEPHATA «uv i iiisasiasain
CocTaEHTENE banmekosa T.H,
RS ]
o e 20 r
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[Mepewens BONPOCOR AIH IKIAMEHA

1. BIHSHHE CTCNCHN NepediNasIeHit Ha peananay sepna Moanduusposanme (11K- 17)

2. QCHOBHREE BIIM XHMHKO-TepMuteckofl obpadorn, ux ocobernocTr (TIK- 17)

3. CrpoeHHe ¥ CBOACTEA TPOOCTHTA IGKANKE H TPOOCTHTA OTIYCER (TTK- 18)

4, MapTencaTHoe nperpaense B ero ocofernocre (IIK- 17)

5, aoBsie MEeMEHTANNA H HHTPOUSMEHTARA, N CPABHHTEILHAS OUEHKA W 0DI3CTE TTPHME-
HeHus (T1K- 17)

6. [osepxHoCTHAN 3akanka, Bugel u odnacTe npusenenn (IIK- 17)

7. INomaas # penonHas saxanxa cranef (TIK- 17)

8. IlevenTamis. Bris Apolecca, napamerpsi, 0f1aCTH TPHMEHEHES 0 IOIY4aeMEe caoficTea
(K- 17)

0, Crpoenue W CBOHCTES MAPTEHCHTA IAKANKH ¥ MapTencaTa oTmycsa (TTK-17)

10. Tpespaienne AYCTCHHTE NpH HenpepnisHoM oxaamteHsn, OcolcHHOCTH NEpIHTHORD
npeepaesag, CtpyETyprl neparriore Tana (OTIK-1)

11. Omyex. Buow oroycka. HaMeHeHHe CTPYKTYPSL H CEORCTE NP5 armvere(OTTK-1)

12. [TpoKanTHBAEMOCT | SAKATABIEMOCTE. PAKTOpN, BTHOOIHE HE MPOKA/IIBAEMOCTE. Biug-
HHE NpoRatHEaeMocTd Ha caoficrea cramn(OIK-1)

13. Omsenr 11 poja, ero BiALL HX Hasnavenne(TIK- 17)

14, Medexrs sarankn 1 MeToIu kx npeynpextenna(OITK-1)

15, Kpurameckse TourE Me # b, Mx 3apHcHMOCTE OT COACPHARNA YTEEPOOA B JICTHDY KILHE
aneMenTon B ctanu(TTK- 17)

16. OcoBenHoCTH TEXHOIOTHE TepMigeckoil obpatoten mopamomisa (TTK-17)

17. Crenyeksas xpynxocts | pona, TIpHasES BO3HHKHOBEHRA B MeToab! cc yerpanenaa (TTK-

17).

18. Obpaborka 3akanesnoil cram xonoaoM(ITK- 17)

19. OcoBenHoCTH TEXHOIOTHE TepMideckoil obpaboTrn Gmctpopesyimed cram (ITK-17)

20. Kpureveckae touxd Al, A3, Acm. [lpespamenss B cTa0H NPH STHX TEMOEPATY DX (K-
17},

21. Ymysmerme, Crpoenne B croficrea copiaTa otmycka u copbuTa saxamxy (OITK-1)

22, [MopepxHOCTHAR SAKANKE; MA30TNIaMenHAR | 3akanka TBY (1IK- 17)

23, [Mpespamenis mpe oTHyCke lakanckHnod crany, Buas otmyeka (OTIR-1)

24, CriocofEl 3aKATEN: BENpepHBHAT, TPEPHIBHCTAS, CTYIIENYaTas, n3oTepMigeckan (IIK- 17)

25, DeoBennocTn TepMudeckoli obpadoris nerrposanis cranei (OTIK-1)

26. OTEAT ¥ HOPMATHIANHA CTAmM. PewdmEl, XapakTCpHCTHKE MOMyHaeMoll CTPYKTYphI H
erodiors (OLIK-1)

27. Haknen u pexprcTanmmsam Metamor (OIK-1)

28. Harpes cramm. Hacneacrsermoe sepho. [leperpes 1 nepexor (OTIK-1)

29. Ocr | poga, ero suast, mx xasdagense (IK- 17)

30. Azoruponanie. [lapaveTpel npouecca, ceoiicTsa H 0HIACTH OPHMCHCHHA (K- 1T7)

31. Buust Tepvsmeckoft ofpafoTin, Bx Hassadenne (IHK- 17)

12, Yaxamrs cranH. OnpencneHHe IHATEHHH OCHOBHbLIX [APAMETPOB. TCMICPATYPE HATPERA,
LTHTEILHOCTS HATPEEa, cropocth oxnamnenas (ITK-1)
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33, Jaganoursle cpeasl, ocHoBHERE Tpedonannd K HuM (TIK- 17)

34, OrnyexHas xpynkocts II poaa. [puunusl BOSHAKAOBERHE H METOOE ¢ YCTPAHCHHA H
npemynpexackns (ITK- 18)

315, Harponementanad, [lapaMeTprr npotecea, ceoficTra i obnacta npameaetnd (OITK-1)

36. [IHarpaMsa HI0TEpMHYEcKoro npespamesna aycrennTa. (I1K- 18)

37. Pacumwbposats mapry setannonponyrian: XBIT 1 18Tk ee XapakTepHCTHEY (HA3BAHHE,
HAIHAUYSHAE, CROACTRA, ocoBEHHOCTH CTPYETY PR B TexHoorkH ) (TTK- 17

38. Pacummdiposars Mapry serannonpoaykumn: LIX135 B gats ee xaparxTepucTaRY (HaiBaHEe,
HaIHATCHNE, cBOfCTRA, ocobennocTy cTpYKTYPR H TexHonoram) (ILK- 17)

39. Pacimmdpporats Mapky meTamnonpoaykumu: JI18 § Nare ee XapakTepucTHRY |(HAIBAHKC,
HasHAYqeHHe, choficTsa, opofeHHoCTH oTPYETY P B Texuonoray) (IIK- 17)

40, Pacimdyposats Mapky METAIONPOIYEIHE: AMI H [4Th é¢ NAPAKTEDHCTHKY (HAIRAHHE,
HazHAYeHHe, CBoHcTRa, ocobeHHOCTH cTpYRTY Pl 1 Texuonoruy) (TIK- 17)

41. PacmmdposaTh MAPKY METATIOOPOAYVEIHE: Y8 H OaTh ¢ RAPAKTePHCTHKY (HAIPAHHE,
HAzHAYEHHE, CBOTICTRA, 0cofeHHOCTH CTPYETY L B TexaonoriH) (TIK- 17)

42 BRHgHHC TCTHPYHIIIAY JEMERTOR Ha nonEMophHoe npesparenne fenesa. Knaccndmmra-
IHA TerHposanAmx craned (ITK- 18)

43, PacmmdpoBaTs Mapky meTanmonmponysuns: BRS u nath ce XapakTepHCTHKY (HAIBAHNE,
HasHaseHe, ceoHcTRa, ocoleHAOCTH CTPYRTY PRI # Texnonorun) (THK- 17)

44, OcHOBHBIE MOKAIATETH GHINKO-MEXAHHYECKHX CROHCTRE MATCPHANOE H METOIB HX ONpe-
nenenng (HB, HR, HV, og, ot, 8, KCU) (TIK- 18)

45. Pacmudposats MAPKY METANIONPOAYELEN: BeT30C B 28Th ¢ XapakTepHCTHKY (HasBaHue,
HAIHAYEHNE, CEOHCTRE, 0eoBeHnocTH CTRyRTYpal B TexHonoran) (THK-17)

46. Pacumdposars Mapky metanmonpoaykmas: CU15 | gate e xepaxrepreTiky (HaspaHie,
HaTRaYeHNE, cROMCTaY, ocobennocTH cTpyrTypsl B TexHonoran) (TIK- 17, 18)

47, Pacumdyporats Mapky Merannonponyrmin: Ctans 45 1 JaTh €& XAPaKTEPHCTHRY (HadHa-
YEHHE, KauecTso, MecTononoserne Ha guarpanye Fe-C, crpyrrypa, ocobennoctn Texnonori) (TTH-
17)

4% Pactmapposars mapky seramnonponyrien: [2ZX18HIIT m name co xapakTepHCTHRY
(Hassanme, HasHatcHie, caolieTna, ocofentocTs CTPYRTYPE | Texmonoruy) (ITK- 17)

49. PacumporaTs Mapxy metannonpoiykinmm: P18 u game ce xapakTepHcTHRy (HassaHwe,
HasHaueHne, ceoficTsa, ocofennocTh cTpyRTYphl 1 Texnonoruy) (IIK- 17)

50. Pacumdposate sMapxy merationpoysman: 11001301 » nate ee xapakTepHcTHEY (Hajes-
HHE, HATHAYEHNE, CROHCTEA, OCOBEHHOCTH CTPYKTYPbI H TCXHONGTHEH) (TIK-17)

52, Pacumdiposats Mapky metannonponyrinn: BpO®6, 540, 15 u nath ee X2pakTePHUCTHRY
{HasEanHe, HATHARENHE, CROMCTRA, OCODEHHOCTH CTPYKTYPEL K rexuonorun) (ITK-17)

53, MAKpPOMECXAHNKL KOMIOIHIIHOHHEIX MATCPHATOR © BOIOKHNTEIM HANOTRATEISM. Epsrraese-
CKAR LML BONOKHI, ALIHTHEHOCTE cBoficTs KomnoznTa (TIK- 17)

54, Pacumdporars Mapky Merantonpoaykuun: 23XTT u 18Tk ce XapaxTepHCTHKY (HA3BAHKE,
HaiHaYenne, ceolicTea, ocobeHHOCTH CTPYKTYPsl B Texnonorkm) (ITK- 17)

55. Pacumdposats mapky seranionpogykian: 08X13 u j1ate ee XapaxTepueTHEY (HaiBamke,
uaTpaueHne, cHOACTRA, OCOBeHHOCTH CTRVKTYPB 1 Texuonoran) (THK- 17)

56. Turan ¥ ero couiass, Ceofictsa 1 ofnacmy npavenenss (ITK- 17)

57. BHCOROTEMIEPATYPHEE MATepHaksl. HapocTolikocTs B MAPHIPOYHOCTD (OIE-1)
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58. MarnMToTBepIRE W MATHHTOMATEHE MaTepuankl. KoapOuTHeHad ciia. DakTopel, BIHTK0-
[IHE Ha MareiTHER ceoftcTea Marepaaios (OTTK-1)

59. PacumidpoBaTh Mapxy MeTannonpoayrian: I8XMIOA | 1amh ¢¢ XapakTepHCTHRY (HadtBa-
HWE, HATHAYEHHE, CROACTRA, DCODEHHOCTH CTPYETY PR H Texsonoram ) (TTK- 17)

60, Pacimdposate mapky seTammonpogyenms: AJ2Z B 1aTh ©o XapasTepHCTHEY (HASBaHHE,
HAIHAMEHHE, cBOHCTRA, ocobeHHOCTH cTPYKTYpM B Texronoren)} (I1K- 17)

61, Pacimmdponrats Mapxy seTamnonpoaykmde: KUY 30-6 w 2aTh of XEpaKTePHCTHEY (Haisa-
HHC, HazHAYCHHE, CBONCTRE, ocobeHHOCTH CcTPYKTYDH B TexHonorHH ) (TIK- 17)

62, PacmindporaTs Mapky MeTannonposykaEn: bpl30 v nate ce xapaxTepueTHry (HasBanue,
HAIHAYEeHHe, CROHCTRA, ocoBEHHOCTH CTPYRTYVPR B TexHomoraH) (TTK- 17)

63, Paciondposats Mapiy Mertannonpogysuns: BY 120-4 g gate ee gapastepucTry (Haipa-
HHME, HE3HAveHne, ceolicTea, ocobeHHOCTH CTPYKTY PR B Texnomornn) (ITK- 17)

64, Pacindporath Mapky sMetannonpoaysiui: BCT3en u 1aTh e¢ XapaKTCPHCTHEY (HASBAHHE,
HAIHANCHHE, KaHeeTso, ocobennocTH Texaonorud) ([IK- 17)

65, Pacumdposars sapey setamtcnpomgysumu: Crans 08xkn B Date ee XapakTepHCTHEY
{HAasHAYCHAS, KA4CCTRO, MECTONONOKeHRe Ha TRarpamme Fe-C, crpyxrypa) (ITK- 17)

66. PacmmdposaTs Mapky Metantonpoaykmun: C135n u gate of xapakTepneTry (HasBanme,
HATHAYEHHE, KAYECTRO, 0CO0CHHOCTH TexHMIornH) (TTK- 1T)

67, Pacomdporats Mapky mMeranonpoayenen: TTEKS B 0ate ee XapakTepHCTHEY (HasBRHHE,
HasHaueHHe, crofeTRa, 0cobeRHOCTH CTPYRTYPRI B Texaonorud) (HIK- 17)

68, Pacumdiporate Mapxy setannonponykuwu: JI70 # zams ce xapakrepucTHKyY (HasBaHMe,
HEIHageHAe, cEoficTRa, 0C0BEHHOCTH CTPYETY PRI H Texnomorun) (TTK- 17)

69, PacumdpopaTts Mapiy Merannonponykimm: Bpb2 ¥ gaTe ee XapakTepACTHRY (HAIBAHHE,
HUSHAYEHRE, CBOHCTRA, 0CODCHHEOCTH CTPYETY PR B TexHonorin) (TTK- 17)

70. PacomdpobaTs MapEy METAAAONPOIYEIAA: ¥ 12A W 0amh ee XapaKTepHCTHKY (HalsaHHe,
HAIHAYEHHE, EAYCCTRO, MECTOIMIOMERRE HA IHarpamme Fe-C, cTpyxrypa, ocofeHHOCTH TEXHONOIHMH)
([1K-1T)

71, Crams 208 IITAMIOBOTD HECTPYMERTA XONoJHOoTD # ropssero aeopuuporanusd (IIK- 17)

72, Pacumidporate Mapky Metarmnonposyknen: Crams 30A # JaTh €€ XapakTepHeTHEY (Haipa-
Hie, HAIHAYeHRE, CBOHCTRA, 0COOEHTOCTH CTPYRTY PRI  Texnonorn) (IK- 17)

73. PacumadpoBaTE MapKy MeTALnonpoayknnn: TISKS 0 JaTh ee XapakTepBCcTHRY (HaIBaHHE,
HezHaseHHe, caoficTha, 0co0eHHEOCTH CTPYETY PR 1 TexHonoruH) (TIK- 17)

74. Maprencutio-craperomue crany, CocTar, TeNHOIorHs, ceoficraa ( K- 17)

Bonpocsl K 3auery

E K1accHHKAINT NOMMMEPHBIX MATEPHANOR [0 IPOHCXOEIENHIO, OTHOMEHAID K HATpe-
BY, CTPYKTYpe, (hazosomy coctary (ITK-17)

2. MonexynspHas smacca DoIEMepos, MeToasl onpegencnna (OITK-1) .

3. Crenssh KPHCTAAIHNYIHOCTH MOMHMEPOE, cnocolikl onpenenenis (OHK-1).

4. HagMonekyIapaan cIpyRTypa Hemeranaon, Monokpsuctanns. Mexanmsm obpasosanus

NPCCTPAHCTREHHEIX PEINETOR KpreTAHTOE (OTTK-1).



5 Asopdenie momdepsd. «llageusaay B nomenHax MoZent crpoennd. OcHOBHERE CO-
CTARMMOIHE CTPYETYPE HekpAcTanmdecknx nommepos ([IK-17),

6. TesmnepaTypHble MBACHMOCTH NPOYMHOCTHRIX XAPAKTCPHCTHE TEPMOIUIACTHYHEIN H
TepaopeakTHRHED nomamepon ((TIK-1).

7. TepmomexannaccEne KPHBBE 18 TOTAMEpoR ¢ pasnol crpyerypoi (OTTR-1},

8. Pearuun obpasosanua nomasepon (TTK-17).

9. PENAKCANHOHHEE CBOHCTBA HEMETALIHIECKHN MATEPHANOR. |'HCTepeisc IMacTHUHEX
nomsMepos. Baytpennee penue (ITK-17).

10. MexannsM cTapeHns NOTAMEPHEIX MaTepHantos. TepmocTabHnM3aTopsl B AHTHOKCH-
mapte (ITK-17).

11. Merons pensrranni pederannos (OITK-1),

12,  [ogroroeka obpesnor 118 generragmi (OTTK-1).

13. Mexanu9yeckHe HCTTRTAHES: NPOYHOCTE, AedOpPManna ¥ MOIVIs YIPYTOCTH HPH pac-
THOECHHH, TPOMHOCTE B MOJYIE YIpyTrocTd npd warube (OTTK-1).

14. Henwrranna Ha TrepgocTs, COOTHOWSHNE MKAT TBEPACCTH, TREpAOCTE no Eprnenmo,
no Poxeenny, no Hopy (OTEK-1).

15.  Henerranra Ha OpodHOCTE NpH YAape. YiapHads npouHocTs mo Msomy, mo Llapms
(OTTK-1).

16,  Tennossic ACOBTaHAR, |emmocTolkocts o Baka, no Maprercy (OIIK-1).

17.  Tennomposoanects. Koxpduoment mnrefinoro Tennoporo pacumpesns (OITK-1).

18.  Henwmrasaws H@ BOCTUIAMEHAEMOCTE. MHICKC BOCTITAMEHASMOCTH NPH OIPaHHYEHIOM
conepianny kpcnoposa. Hensmanna packatensoil mposonoxod (OTIK-1},

19,  DneKTpHYECKHS HCORITAHHYE. JNeKTPHYSCKAR TPOYHOCTR IHiekTpHka. TlopepxrocTHOS
¥ 00BREMHOC ViICTbEOE conpoTAanenne. OTHOCHTENBHAR AHanekTpHyeckas noctoannan (OIK-1).

), Ppamueckre penbranns, [Inomroets. Bogonoriomenne (OILK-1).

21. Peonormueckne Henerradid (OTIK-1).

22, CrolicTea B nomyucHRS TepMoniacTHuNe nonaMepos (TTK-17T).

23. Cnocofis nepepalioTEH TEpMONIACTOR B roTossie wite/ms (TIK-17),

24.  [TpuMenesRe TepMONAacTHYHEX ToMHMepos B MeTnanoM npomasonctee (ITK-17).

25, Cpolicrea, DONYYEHHE TCPMOPEAKTHEHEX NoMEMepon (cHuTeTHUecKHx evon) (TIK-17).

26.  Cnocofi nepepadoTen TepMOpeakToniacton & rotosse nanemi (IIK-17).

27.  IpuMeHesnAe TEPMOPEAKTHEHEX NOMHMEPOs B MeTHanoM npoussonetee (TIK-17).

28, DNEMERTOOPrANHTEcKAS NOMIHMEPHLE MaTepransl. Kpemuufiopranwseckuii nommep
¥ KpeMHEHIOpraHEieckad oMo (noancuiokcansl) (TIK-17).

29, THTaHO-, ATCMHARNI-, 0noRe-, Gopo- B gocdopopransyecEre MoAHMepRl. CTRYRTYP-
sas hopmMyia, uHTeppan pabousx Temmeparyp,ceoicrea (IK-17).

a0, JIOCTOMHCTEA H HEAOCTATEH HMEMEHTOOPTAHHYCCHHY NOTAMEPHEIN MATEPHANDE. Tex-
noacris nonyuenns (ITK-17).

31. [TprMeneHue ITEMEHTOOPFAHMMECKAX MOAHMEPHEN METEPHANOE B MCTHIHOM NpOM3-
soacTee (TIK-17).

32. [aactwueckne Macckl, CoCTan: OCHOBHLIE W BCNOMOTATENLHER KoMnoHeHTH (TTK-17).

33.  KasccHMKANHA NTACTMACC N0 XAPAKTEPY CBAIYIOWIETO, BHLY HANOMHHTENd H [0
HasnascHe (ITK-17).

34, [lopomEoRse PRAKTOMIACTE HA 0CHOBE (heHonOQOPMATLISITHIHBX cMon (perHonia-
CTEI), IMOKCHIHRX eMol (anokcunaacTs) (TTK-17},
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35.  llopomEcERe PeakTOMIACTE] HA OCHOBE NOMEMpHpHEIX cMon (MpeponnacTw), kepba-
MHTHE caoul (amesonnacTh ) (THK-17).

36,  [lonemepsl, HATOTHCHHEE HAHOPAIMEPHEMH YACTHIAMH: OCODSHHOCTH CTPYKTYDH H
ceoficte (ITK-17).

37. BonokEHCTBIC PEAKTOMAACTEE ¢ HANONHHTENEM H3 OPrAHHMCCKOID W ACHECTOBOTO BO-
nokra. [Ippmenenne B MeTHanoM nporssogerse (IIK-17).
38, BonokHRCTEE PEAKTOIUIACTE © HANOMHATEIEM H3 CTEKISHHOTO M YracrpadHToBoro

sonosHa. [IpHneHenne B sMerninom nponssogctse (ITK-17),

39, CroWcTRe peaKTomIacTs: TeTHHAXS, acDOreTHHIKE, TEKCTOMHT, acBOTEKCTOMHT, Ope-
BCCHOCTOMCTRIE TUIACTHEH, CTEKNONTACTHEW, YINennacTrEd. [IpHMEREHHE NIACTMACC B MCTH3IHOM
nporssoncTee (ITK-17},

40,  HeopranWueckHe HEMETAIHYECKHE MatepHansl, OcoDeNHOCTH, ADCTOHHCTEA B HEL0-
ctaTiu. [Tpusensane B MeTHIHoM nporssoactee (TTK-1T).

4].  Crexna, EnaccEpRKAEL CTEROT MO XHEMHTSCKOMY COCTARY W HazHauemwio, Puinko-
KHMHASECKHE, MeXanngeckHe croficTea crexnm (TIK-17).

42,  [MonyucHWe pazsnHYHEX BROOE CTEKOMN, HX NpHMcHcHHe, CHTAUIL, cBoficTea, ocoben-
Hoctd momysers (TTK-17).

43. Kepamura., KnacchpHKaUMA KepaMuycckmny Marepuanon. CTPYKTYPa B cBolicTRa Ke-
panticin. Mexannseckme, drsnHeckne, XEMIteckne cpoficTea xepamuks (IIK-17).

44, ORcHHas TEXHHYECKAS KCpaMEkd, KepaMika HAa OCHOBE OKCHIE ATIOMHHHA H JHOK-
cHa nHpKoHAs. Kepamuka ga ocaose 110, THTARATOR, UHPKCHATOB B IPYTHX cocnuHeHnil ¢ nonob-
usnvn caoftcraama (ITK-17).

45, MeTanmoxepaMua. FeloRCHIHAT TEXHUHCCKAR KepaMuEa, [IpHMeHeEHME B MCTHS-
nou nporzsogcTse (IMK-17).

46. HemeTannwaeckan GeaokcHaaan Kepasuxa. Kepasnka ra ociose S1C, BN u BaC (TIR-
17).

47, Kommosuusossste sarepuans (KM). Knaccuduxamua KM mo mumy marpHie
nanomaTent (ITK-17).

48. KoMOO3HIMOHHEIC MATEPHAIE ¢ METAIHYSCKOH MarpHueh-2B0A0KHHCTEE H JHCTEPE-
rovnpoarenise (IHK-17).

49, KM ¢ meverammdeckoli matpuneit. [Ipuvenenne KOMIOIATOR B METHIHOM [IPOHI-

sogctee (TIR-17).

50.  Kommosummonble HaHoMarepransl, TexXHOTOTHH TOIyUeHHA xoMnouTos. [lpemene-
HHS KOMTIOIHTOR B MeTisHoM nporssogcetee (TTK-17).

51. uSpuoEsie NoMEMepHER Marepaaisl. TTPHHIHNLT DOMYHeHHA rHOPHAHEN TOTHMED-
meix MatepraTon (TK-17).

52. Ceoficrsa # 0coDENHOCTH rMOPH/IHER MATEPHANOE, THOHYHEE IOCTOHHCTBA H HELO-
cratei. (ITK-17).

53,  Compemennnii yPpORCHR PAIRHTHA HeMmcTaumsecknx raOprgos. Menonssosanme TH-
DpHIHBIX METEPHATOR B TPOH3IBOICTES METHIOE {ITK-17).
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Tembl BONPOCOB, BEAWMERHBIX B pacuéTuyio - rpaduaeckyio padory

N | Haumenonanne Tem Hihacps pempo-

/11 ) - | con

1 ATOMHO-KPHCTENINYECKDE CTPOSHNE METATIOB. KpuoTaninianig ¢ 1 mo 100

| CILIARDE,

2 | Teoprs ciiagos. JIHArPaMME! COCTOAHHA ABOHHELX CILIAROE, ¢ 101 me 200

3 Buakne HACPEDa HA CTPYKTYRY H cBOlCTES nefopMupORAHHOTO ' 201 10 300
seranna. Mexannucckne cRofcTEA CINABOE. . i

4 Weneso n ero conasw. Jnarpamma coctosnua Fe— C, ¢ 301 mo 400

5 'l]'lepa.cmcc}:a:{ H XHMHKO-TEpMBIeckan 00paboTka CTANA. < 401 o 500

OBEPXHOCTHOE YIPOTHEHRE METALIOR. B

5 KoHCTPY KIHOHARS B HHCTPYMEHTANBHE MATEpHANEL CTany, YyTYHEL, ¢ 501 o 600 ’

HRETHEE COMaRsl. CHENBATEHERE B HEMCTALTHHECEHE MATEPHATIRL.

Mpumeps! 3ananuii k PTP
Tema 5

401. Brmeprure [HMATPAMMY H3IOTEPMHYECKOTO NPCBPAMICHHA ayCTEHHTa IR STl VB,
HaHecHTe HA Hel KpHBYIY pEEMMa H30TepMuuecxoli ofpaborsm, obecmeunpaiomedd NMOIYYSHHE
reéproctn S00HB, VeamuTe, Kax 3TOT PEREM HAILIBACTCN, ONMIIHTE CYIMHOCTE peBpaesnii,
W KAKAS CTPYKTYpa WOnywactcs ® jamiom cayvdec. DBeibepHTe  YracpoameTyw CTamk  INA
wiroTopncHuA passéprok. Hasmadere pemaM  TepMuyeckoll ofpaboTkm, OnMIMTE CYIMHOCTE
IPOHCKOTRITIY TPeRpATIEHTT, CIPYETVRY H CBOACTRA HHCTPYMCHTE.

402. B pesymetare TepMEdccrofl ofpaloTRE OpY®MAR JOMRHEL OOTYTHTR  BRICOKYIO
yopyrocts, [Jna msrotomnesEs mx eepama crame G60CZXMA:C a) pacimdipyiiTe cocTaR H
ONpeNeNATe TPYTNY CTATH N0 HASHAMEHHK, 0) HAsHA4LTC W ODOCHYHTS pomuM TepMHTSECKOi
ofpaBorTkd, OORACHME BIHSHHE JICTHDOBAHNA HA NPEBPAILCHHA, TPOHCKOMTIX HA BCEX ITAllax
repmudeciolt ofpaborks gmuidoil cTANH, B) ONHIIETE CTPYKTYPY H CRONCTBA CTATH MOCOES
TepMEgECcKo obpaboTri.

403 B wém omiHume obemoft jaEaNEM oT cTynewdsToli B HaoTepMuyeckoB? Kawosw
NPeHMYIIECTEY #  HENDCTATEM KAKAOrD HI  3THX  HHI0B sagankn? [lasHaueTe  POIKEM
Tepuemeckod  oOpaboTks  (TeMIEPATYPY  SAKAIKH, OXIRENAIOMYIY CPEIy H  TEMOEPATYRY
oTiycka) wmEieR B3 cramm CT.6, KOTOpE JOIEHL HMeTh TREpIOCT: 207 — 230HB. OnimmTe
HX MHEKPOCTPYETY DY " cBROHCTEA.

404, Jimn wIroTOBNENHA [OTaMmnok, obpafaThIBAOmMN METANN B TOPHYEM COCTOSHEH,
saiGpasa crams SXHT: a) pacumdpyfite COCTAR W ONPENENHTE FPYONY CTAMH 10 HAIHAYCHHI,
) maamaunTe W ofocHyiite pesmum Tepmadeckofl ofpaboTim, ODEACHHE BIHAHNE JTerHPOBAHHN
HA [IPEBPAICHAA, NPOHCKOIAIIMX HE BCEX STANAX TEPMIYeCKOH obpafoTer JaHHOH CcTamH; B)
OMTHITHTE CTPYETYPY W CcROHCTRE CTAMH OGS TepMEIecKo o0paboTKH,

405, Toxamure rpaduyecKH pemHM OTHHrE AL NONYHCHHA MEPAHTHOND KOBKOTO HYTYHA.
OnHmeTe CTPYKTYPHE NPEBPANESHAS, NPORCKOISIIHE B MPONEcce OTHHLE, W MENAHHECKHC
cRoficrsa uyryHa mocne Tepmmueckoi ofpefotxn. Hasmewste pesomnd Tepmumdeckol obpaborss
(TEMUEPATYDY SAKAIKHE, ONTERAUOUIVIO cpeny W TEMOSpPaTypy OTIYCKA) pPe3kboBRIX KATHOPOE
pn crame Y10, ONHmETe ¢YIIHOCTE TPOHCXOOSOIHX [OPOLSCCOB, MHAKDOCTPYRTYPY H cBOHCTRA,
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406. B pesyaprate Tepuuupckoid  ofpafOTRH TATH  IOMEHBL  [TOIYHHTL OOBRINCHHYIO
[POTHOCTS N0 BoeMy cedermo (TBépnocts 250 — 280HB). [nm wsrotosncnus MX BHGpana cTaims
JOXHI: a) pacimdpyitte cOCTaR H ONpelemHTE IPYIIY CTATH M0 HASHAMCHWW; 0) HaImguLTe H
ofocnyiiTe  pesmam  TepMMueckod  ofpaGorkW, OOBACHHE  BAMSHMC  JIETHpORAHHE  HA
NPCHPANIEHHS, NPOHCXONALNY Ha BCOEX STANAX TEPMHISCKOH obpaforiks  gamnol cTamE; B)
ONHINTHTE CTPYETYRY H croficTra CTANN nociae TepMuHeckof obpafoTEH.

407, BruepTHTe IHATPAMMY HIOTEPMMMCCKOTO NPEBDHEIICHHA BYCTSHHTA ANA CTATH ¥a,
HAHECHTE HA Hef KPHEVK) DPEKHME wsoTepMudeckodl ofpaforwd, obecmedHBAIOMER MOOMYHEHHA
reéproct 45HRC, Viawwre, Kak 3TOT PO#HM HASBIBRETCH, OITHIINTE CYIIHOCTE npeBpamerui,
B KaKad CTPYKTYPA MONY9AETCA B NaHHOM ciydae. Merunkn ws cram Y12 sakanems: mepshi
— or tesneparyps 760 *C, mropoll — o1 Temmeparyps 830 °C. Menmomsayn maarpammy Fe — C,
pOLACHHTE KaKOH M3 JTHX METUHKOR 38KanSH NPABMILED, HMeeT O0Nee BRICOKHC POy IIHE
cBOACTRA H mOgeMy?!

408, Jlns mzrorTosnenms wabepos BWOpama crams X113 a) pacumdpyiite coctas M
ofpeie uTe TPYONy CTAMH No HisHavenmy, §) wasHagste W obocHylTe pexmM TepMuucckoH
ofipaboTEn, OOBACHHE BIHAHHE JICTHPOBAHMA HE (PEBPAICHHA, TPOHCNOIAINNX HA  BCEX
yTamax TepMuueckoll obpafoTeM mAWHONR CTATH: B) ONMMIIHTE CTPYKIYPY H CBOHCTRA CTAmM
noce TEpPMAICCRO ofpaboTrn,

409, Henoneays mmarpammy cocrompaa Fe — C M KpuByle HIMeHeHHA TREPAOCTH B
SABNCHMOCTH OT TEMTUEpaTyps! OTIVCKA, Hasuassre Jnd cramm 40 TemoepaTypy 34KalkH H
TEMOEpATYPY  OTnycks, HeoDxogEmeie  and  obecnedeHHA  TBEPIOCTH 450HB. Onummre
NpEBPAIEHHES, KOTOPhIS COREPIIHIHCH B CTAMM B NPOLNEcce SAKATEH H OTHYCKE, H [OMyHMeHHY0
mocae  Tepmuueckofi  ofpaGoTxm  cTpykrypy. BeilepHTe  YTACpOAMCTYR)  CTANL S
WIrOTORNEHHA peccop, HasHausTe pemum  Tepmideckodl  oOpaboTiiM, ONHIIHTE CYIMHOSTH
NPOHCKOIANINA TPEBPAMIEHEE, CTPYKTYPY H CBOHCTES WHCTpYMeHTZ. KakWM coocofom MOKHO
MOBLICHTE YETATOCTHY IO OPOYHOCTE peccop”

410, s WOrOTORMCHMS  MAINMEHEDX  MeT4Mkon  pmfpama  crams  P1OKSO3:  a)
pacumdpyliTe cocTss B ONPENENHTE IPYINY CTATH N0 HAMHAYSHHND, i) HadHAYETE H ODOCHYHTC
pespn  TepMudeckoll  ofpadorxm, o0bACHWE WIHEHHE JCTHPOBAHMR HA  OPCBPAINeHAEA,
NPORCXOMAIIHE HA BCEX JTAnax TepMuueckoll obpaboTKH MaHHOM CTAmi; B) ONHINHTE CTPYETVPY
H CBOICTRA CTATH nocse TEpMHHECKOR oOpabaTrH.

411, Tlps HelpepEIBHOM OXTEHICHHH CTATH Y8 0O0OyYeHa CTPYETYpa TPOOCSTHT —
maprercar, HaneenTe Ha JAmarpaqMy  HIOTEPMEYECKOID  [IPERPAINEHMS  SYCTCHHTA KPHEYIO
ONTLEOCENS, ODSCTEUHBAIOIIVEY MONYUSHHS  [JAHHOH  CTPYETYPLL  YEMKHTC — HHTEpBAN
TEMIEPATYp NPEBPACHAT B ONWIIHTE XAPGKTep NpeBpalleHHH B KAEI0OM M3 HHX. BryikH HI
cramn 45 sawanems: mepsax — o1 Temmeparyper 740 'C, mTopas — ot Temneparype 830 'C.
Hemoneays awarpammy coctosmd Fe — C, o0pacHHTE, KaKa® HI ITHX BIYIOK HMEeT Bonee
BEIGOR YD TBEPOOCTE H TyuIHe IHCITYATALHOHHRIE cBOHCTEA.

412, B pesynprare TepMudeckoii oOpabOTKH PeccOphl  NOMAHBL OONYHHTER  BRICOKYH
yipyrocts,  Jlns  msroronsenns ux Bufpasa crame G0CIBA: @) pacimugpyiite cocraB M
OOpeNenHTe [PyYNny CTATH N0 HasHa4weHHo: 0) HA3HAYRTE W offiocHyHTe peHM TepMHYEcKol
obpaborkd, ORACHHE BUMAHMC NETHPOBAHHA HA NPCHPANICHAA, TPOHCXOOAMINX HA BCEX JTANAX
repruseckolt  ofpafiorks  gamboll cTamm; A) ONMINWTE CTPYRTYPY W cROfCTRA CTATH nOCTe
Tepumugeckoi ofpadoTn.
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413. BrMepTHTE JHATPAMMY HIOTCPMHMCCKOTD TPCEPAlIeHHS AVCTEHHTA 8 cTamm Y,
HAHECHTE Ha Heé KpHBYH pomMMa H3oTepuHveckoll ofpaborks, ofccnewmearomedt momydeHHs
Teépaoctd 43HRC. VeakHTe, KAk 3TOT PeXHM HAILIBAETCH, OMHIINTE CYUIHOCTL IIPEBpamIeHw,
H EdKas CTPYKTYPA NONMY4aeTCH B JandoM cnydae. MeTwmkn H3 crame Y12 3axanenss neperii
— oT Temmeparypul 760LC, mropoif — or Tesmeparypsl BS50.C. Henonpsva mwarpasmey Fe - O,
OOBACHHTC Kakoll M3 JTHX METUHKOB 3aKal8H NPABHILHO, HMeeT Bonee BLICOKHE pewkVIIHE
CROMCTEA H novesy T

[IpuMeps! TeM KYpPCOBLIX pador

1. Bufipars HemeTALTHUSCKHI MATEPHAI ¥ TEXHONOTHIO HITOTORNEHHA JUIA [HeCTHIpan-
rod rafien M3, paboraromedt npe TeMneparype ao 100°C.

2. BuiGpart HeMeTALIHECKHIT MATCPHAN H TEXHOIOUHIO HATOTOBTCHHA [U18 MECTRIPAH-
Ho# raiign M20, paSotaomeit npr remMneparype oo 400°C,

3 BrifpaTs HEMETANTHYECKHA MATEPHAT # TCXHOIOTHID HITOTORISHAA [U1H BHHTa 4x10
C HAHHIPHYSCKOH TONOBEDH CO MITHITEM

4, Brilipats nemeTanmuueckuil MaTEPHAT B TEXHONOIHIO HITOTOBIEHAS g Sourra Ix25
¢ nomnoit peasboil

- i Buafipats AeMeTanmHYeckHil MATEPHAN H TEXHONOTHK HITOTORNEHHS MAGH niocKodd
M27 63 dackn

&. Buibpars HeMeTANMHYECKHT MATEPHAT H TEXHMIOTHIO H3TOTORMCHES IITAIIEKA Peib-
BoBof 5x1000. Knacc orsectoiixocTi: 34V-2.

7 BribpaTh HeMETATTHYCCKHN METEPHAN W TEXHONOIHID BICOTORTERHE TR Goara 5x30,

eCIH ero koadrimuenT THASEN0TO pacmHpennd cocTanmaeT 2.4 v/ 1 00k,

Bilpl-l dHT TECTOEOID 3ATAHHA

Tema: allnacmacesre (OTTK-1, TTK-1T7)

Jaganne Ne 1

| ITommavepst, BXOIAIIHE B COCTAR PEIHH, TPH TEMICPATYPAX IKCONYATALHH HANOIATCA B CO-
CTONHHH

a) amopdiEoM 6) cTekno0dpasHOM;B) BIIEOTCEYYCM, T} BHCOKOMIACTHYHOM

2. TepMONITACTHYHEE NONHMEDE HMCIOT CTPYETYDY

a) mHHefinyK; Glefeponurayio; ) Gubpanispayio; rjceTdaryio

3. TepMopeak THREME IOJIHMEPEE KMEIOT CTPYETYDY

a) pazpeTRIeHAYID;0) THHEAHYIO; Ble(epoiuTHY I, C)TPeCTPAHCTREHHYIO (CITHTYIO)

Sagamae Me 2
1. TepMOTIACTHYHEIMH HATEIBAOT NOTHMEDE]
A}He00PATHMD ISTECPOCBAIOIIAC B PE3YNILTATE HPOTEKAHHA XHMWHECKHX peakimit;f) mmero-

MHE MPOCTPAHCTREHHYED (#CHINTYION) CTRYRTYPY; BloOpaTHMO 3aTBepIeBRIOWNE B PeayIkTare OXia-
WOCHUA Ge3 VUACTHE XHMHYECKHX PEAKIHH, C)NonyyaeMble TONHKOHICHCAIINEH TIOTHMEPOR
2. TepMOpPCAKTHEHEMH HEILIBAIOT MOMHMEPEL
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) HMERse THHeHRY CTPYKTYPY MAKpoMotexyn; 0) neolpamiMo 3aTBepaeRalonlHe B pe-
IYIBTATE XEMHYSCKHX Peakmni; B) 0OpaTHMO 3ATBCPICBAMINNG B PEIyNBTATE OXNAMIeHHA Bl vya-
CTHA XHMHAYECKAY PEAKITHE; I') NOTYSaeMBIe NOTHMePH ISR MOHOMEPOE, HMEIOUIHX KPaTHES CHAYME

3.JIponece CaMOTPORIBMIEHOTO HEOOPATHMOTD H3MEHCHRS CBONHCTE NONMMEPA B IPOTECCE 2T
XPAHCHHA HIH SKCTUTYATAHN HA3HBACTCA

a) gecTpyrumeii; O) cTapenneM; 8} abnauneil; r) xopposmed

Jananmne Na 3

LK TepMonnacTaM 0THOCETCSR

LNOIUNPOIHAEH; ) CTEKNOTERCTONAT; B) METHHAKS, ') SMOKCHIHAY CMOJE

2. IInacTvaccaMy HAIRBAIOTCR

AJHCHYCCTECHHBIE MATEPHAIR H2 OCHOBE NOMHMEPHED CBAZYIOUIHX, COOCODHEIR MPH HArpese
OOM JABITCHHEM NPHHAMATE JATAHHYI0 GopMy H 38TeM YCTORYHBO €8 COXPaRATH, () BCIICCTEE C BH-
coxof MomexyApHoil Maccoll, MONEKYILL KOTOPERIX COCTOAT B3 BONEIIOTD YHCHA HEMEHTAPHEX 35C-
HEER; B) OPHPOOHEIE HAH CHHTETHYECKHE RelllecTra, 00najaonnie BECOROH MIacTHYHOCTHIY, T) Beme-
CTBE, TOTYIACMEIE B PE3YILTATE PEAKIHA NONEMEPHIAHE HIH MOTHECHIEHCATTHN

3. OcpopabiM cnocoboM MPOMIBEOACTRE HAMSAHIT HI MIACTMACE ABIAETCH

i) NETEe B ofonovkoEsie (POPMEL §) IKCTPYIRA; B) NPECCORARKE; ') ANTHE MO JARICHHEM

Fananne N 4

1. docrondcreom roponnacra-4 AB/IRHTCH

AJyCTORYHBOCTE K 00/IYYeHIRI0, BRICOKMI NPOYHOCTE; 0) XOpOoman TeXHOIOrHIHOCTE, BEICOKAR
TREPAOCTH; B) BRICOKAR TEPOMOCTONKOCTE M HIHOCOCTORKOCTS, I) BRICOKHE SHTH(PHEKIHONALE B IH-
ANEKTPHYSCKHE CROMCTEE, KOPPOIHOHHAR CTOMKOCTE

2 HomaMepel, BXOAATHE B COCTAR MIACTMACS, MPH TEMISPATYPAX JECIUTYETANMH HANOIATCA B
COCTORHHE

A)BRICOROIACTHHOM; §) KPHCTANIHUECKOM; B) BAIKOTEKYIEM, I} CTEKI00Gpatnon

3. CrabnamisaTape BROMAT B COCTAR [LIACTMACS

anx opMuposanns TpedyeMoll CIPYKTYPB MaTeprana; 0)ans 3aiHTh NOMHMEPOE OT CTape-
HAR; B) VTR YMEHBIIEHHA YCATEKH; T) 1A NOBMIISHESA OPOHOCTH

Jananme NeS

1. [lng 32MMTEI MIACTMACE OT CTAPEHHS B HX COCTAB BROJAT

a) OTBEPAHTEL, §) HANONHHTE!L; B) CTAOHIHSATODR; ) NNacTHhHKaTOD

2. 1n7 MOBBIUCHHA MEXAHHYCCKHX CBOMNCTE, CHIDKEHHA YCAIKR W NPHIAHEA ONACTMACCEM TEX
HITH MHBIX CHEH(HSCKHY CBOHCTR B HX COCTAR BROJAT

) oTBEpANTEAE; O) HanOAHATENs; B)cTabunnsatop; r) nmacThHKaTop

3 HanBGonsmyr TenocTofkoceTs HMET NASCTMACCH HA OCHOBE

a) noaHITHIeH, §) peRoIPOPMANEIETHAREX SO, B) NOIHAMKIOB; T} KpeMHHEOprasnge-
CEHX [ONIHMEPOR.
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