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1. Dlean ocBOoeHBR AHCHNTITHHBL

K OCHOBHEIM NeMAM OCHEOCHHH OHCUATNEHED o TepmoobpaloTH MeTALIHHCCKHX
METEPHATDES OTHOCATCT

— 0AHAKOMITEHHE DOYHAIONIHNCE ¢ TEOPETHHCCKHMMH OCHOBAMH TEPMASCCKOH H XHMHKO-
Tepmuyeckol ofpaloTEn MeTannoR H COMABOB W TEXHOMOTHEHR TepMHYECKOR H XHMHED-
TepmuHeckoi obpaboTrr cTaNel H CITARDE,

~ (OPMHpOBAHKE IHAHKA O MPOUSCCAX, TPCHCXOMALIK B MATEPHALAX [IPH TEILICROM 1
KOMIICKCHOM  BOAJeHlcTBHR  HE  MOTAUIHYSCKHE  MATepHAnLl, O  S3KOHOMepHOCTAX
QopMEpoBarNE CTPYKTYPEL H CBOHCTR PAITHYHEIY MATEDHANOE, METONAX HX YUPOHHCHHA JLTS
Hasfiones apHEXTHRHOND HCTIONESDBAHIA MATEPHANOR,

K ocsomisM SaO84aM  OCBOEHHS IHCWATUTAHE o TepmoodpaboTea MeTAIHYSCKHX
MaTepPHANOEY OTHOCATOR:

~ OCHBOEHH® OCHOBHEDY JEEOHOMEDHOCTER [PCBPaMICHHR B METANIAX H CILIABAX OpH
TETUIOROM H KoMBHHEPOBAREOM BO3IEACTRRE,

— pIyueHHE OCHOBHLIX ciocofoh RO3neHCTEHA HA MeTANITHHECKHE MATEePHANE., TYTH
hOPMHPOBANKE CTPVETYPR B (Y HKIHOHATBHEX CBORCTE

— HAy4HTHCA YNPARIETh CEORCTEaMHE 9epes [MOmVHIeHHs Dﬂpﬂjl&ﬂﬂﬂ]{ﬂﬁ CTPYETYPR
HASHATATE ONTHMATEHBE BIAL TepMigeckol obpaloTsh U8 KOHEPSTHRIX KIACCOE METCPHANDE
¢ HeRE NOMyYeHNE TpelvenE CBOHCTE.

2. Mecro mucupnanns 8 crpykrype QOM Gakanaspiara

Mucnpmmuna  «TepmooSpaboTka METANTHUSCKHX MATEPHANORY OTHOCHTCA K HHCIY
TpOofeccHORAIBHEN YHe0HEIN THCIHMIHH 110 seGopy Bnoka 1 «(seuunamns (Mogymu)s (bl.2)
BAPHATHEHON YACTH M BXOQHT B OCHOBHYIO OOPRIOBATENLHYIO MPOrpaMMy NOATOTOBKH
GaxanaEpa Mo HANPARNEHHIO TOATOTORKH 15.03.01 aMammaocTpoenney, npoduns «MAmAHe 1
TexHoNOrHY OOpaloTEH MATSpHANOS JARISHHEM B METHIHEX [POH3EOMCTRAN N OYIO-IADTHGH
thopmel 0by4eHHA.

Mucinmmase  «TepuooGpaloTika METALHYECKHX — MATEPHANOER  BIaHMOCRA3AHA
JAOTHYECKE H COOCPATENBHO-METOAHNYMECKH CO CNSMYIOMHMY JAHCUHMIITHHAME M NPAKTHKAMH
DL

B sapuamuanoi vacw (51.2);

- Ofuies MATEPHANDBEREHHS]

- MeneITauna Ba TPOMHOCTE H HIHOCOCTORROCTS,

3, Mepedent MISHNPYEMEIX PEIYIRTATOR OOVHEHHT 10 AHCIMILINIE {Moaym),
COOTHECCHHEIE ¢ MIAHNPYEMBIME PEIYILTATAMN ocB0eHn# 00pasoRaTeibHOR PO PAMME

B pesynbTaTe OCBOCHHE [HCUHMAMHEL (Momyns) y O0OyHaolxes pOpPMUPVIOTCR
CASAVIONIHE KOMIETEHIWNH H AOIHEHED OBTE NOCTHTHYTH CTEAYIOUINE PEYiIbTTEE OOy4EHHA KaK
9T4N (POPMHPOBAHNA COOTBETCTRYIOMMK KOMITETEHIHI:



B pelyaLTaTe tCEGEHIH
Kagn uﬁpmnuam::e::uii [Mepédens NAANUPYEM AL PESYABTATON 0Dy Tenn 0o
KOMIETCHINE ﬂﬁy#:ﬂ:?::ﬂ”ﬂmlﬂﬂ AHCLHHILINHE
O ALAT
IK-17 YmMeHneM BEOHPATD SHATh!
OCHORHBIE K e DCHOMHELE TPYTITTR B MAPKIE
BCTIOMOIETETEHER ofpafaTHRACMEN MATEDPHATDE, 0CODEHHOETH
MATEPHAIE 1 CHOCOBEL N TepManipaboTER,
peannial i CCHOBHBIX * PemiMbl DPOBCICHAR OCHOBHLDG BHIOR
TEXHOIOTHYECHHX TepMHYeckoil oOpaloTEH, MPEBHITE TEXHMKR
MPOUSCCOE H NTPHMEHETE BeaomacHOCTH NPH HX OCYIIECTBACHHHN,
MPOrPeccHBHEIE METOIM | yMeTh:
FKCTUTYATALNR | »  BHOHDATH PEKEME! OCHOBHBIN BILIOH
TENHOIOTWYECKOTD TEpMHUSCKOR ofpaboTr,
oGopyIoRiHEE OpH » PaypabaTeiBaTs i ARATHIHPOBATE NPOLECcSEl
HIrOTORIEHNA H3OeIHH TepMUUECKOH B XHMHED-TEPMIYecKoH
sanMaccTpocHHA (TTK- oBpafoTxa;
27k BIAAIETE!
» HapmxaMe paboThl HE TEXHOIOTHISCHOM
COOpYICBAHHE TTPH NPOREIEHHN
TEPMMUECKOH H XHMHEO-TEPMUHECKOl
obpaboTre
[TK-18 YaeHHEM NPHMEHATE THATE:
METOAM CTAHTAPTHEDX s 3HaTh OCHOBHEIE JAKOHOMEPHOCTH
HCHEITAHAH IO thopMUpOBAHHA CTPYETY PR Ha pazmniHLN
ONPeneNeHHID (HHIHKD- CTATHAN TepMuseckoit obpadoTrn;
MexaHnueckuy CBOHCTE | o [lpomecchl, NpORCKONIINE B MATEPHANAX NPH
H TeXHOAOIAY2CKHY TCIIOBOM B KOMONEKCHOM BOINSHCTBHH.
nokazaTenel YMETh:
HEMONEIYEMEIX » BroEaTh MeTAUorpapHusckie HeCeaoBaHHA
MATEPHANOE 1 IOTOBLX CTRYETYPE TEpMOooDpafoTaHNEN HIZSTHA,
mapemuii (TIK-18); o TIpORCUMTE AHAINS KE4SCTRA HITEMAH nocne
TepMHHecKoll B XHMUKO-TEPMHMECKOH
obpaboTrR
BALAETE:
s Hapemcamu onpelencHHs KOYECTEE W3ATHE B
npouecce TepMiricckoil obpaboTrn,
4. CTPYKTYPa 1 CONEPAANTE HCUHILTINE!

Ofman  TPYOOEMEOCTE  [HCHWIAHHE COCTABIAET 3 zauctHele eaunuus, T 108
aRANEMHUECKIX 1acol (K3 Hix 72 Haca — CAMOCTOATENLNAA pAboTa CTYUEHTOB).

Pasgenst asciHmmener «Teproodpaborsa MeTANTHYSCKHX MATEPHANTOR! AIyHAIOICE HA
TPETLEM Kypee.

Mlccrofi cemectp: neknun— 18 sacos, mafoparopusie pabore — [8 9acos, drapMa
KOHTPONA — JK3AMEH.



Copysrypa M cOnepsaHHe pasgencs aucunnnuus.  CTpykrype M COOepRaHuC
mrcannEHel «TepMoodpaboTka METRLINTECKNY MATEPHAT0EY 10 CPOKAM H BHIAM paboTsl
orpawestl B Mpuiowennn 1.

Conep:aHie PAITeJos IHCIMILTHNEL
HlecToll cemectp

Beenenwe

MMpeamer, 3asaud H CONCPMAHHE AHCUMONHAN. Poak TepMHHMECKOH obpaboTKH B
METATYPTHYSCKOH A MAITHHOCTPOMTENLHOH MPOMELITEHHOCTH KnaccuHEAIMA OCHOBHRIX
punos Tepmuseckoil obpaforkn, Tepmuyeckas 00paboTEa A AHAT PAMMB! COCTOAHRA.

Ofmpe 3KOHOMEPHOCTH NPOLECCOR TEPMooipalio TRl

OBmHe 3akoHOMEpPHOCTH  nponcccor  Tepmoolpaborrm.  TlpiMeHeUNE  OCHOBHBIX
MONOMEHHH TeOpHH KPHCTANTHZAUMA K Tpoueccy asomrx  npespamenwd, [loHATae
KPHTHUECKOrO 3apoALIa. KuHeTika (alonkx npeepameHni. JHarpaMMp HIOTCPMHSECHKHR
npeBpameEni.

(cHOBLI TEOPHH TepMuseckoil oipaboTen

dazoseie npespalenEg npa narpess. [Iponecct ayerennsalyi. MeXanniM 0 KHHETHKA
NepIHTHO-ayCTENHTHOMD Npepameriny. BIHgHIEe CKOPOCTH HAMPERa Ha NEQIHTHO-8YCTEHATHOS
npespameipe. Pacruopenne mduTogsoro depputa u kapbuion. PocT aycTEHHTHOMD BEpHAE.
HacrencTeeHMO-MENKOIEPHACTRE  H  HACIRICTECHEO-KPYIHOIEPHHCTRIE  CTATH. Metomm
ompeeneHiUs PAIMEPDB AYCTEHHTHOrC lepha. OGpaoBanHe ayCcTCHWTE HI HEPABHOBOCHBIX
cTpyityp. SsaeHne cTpyirrypEol HACASICTECHHOCTH. BARANAS REAMHUHEL BYCTEHHTHOND JEpHA
Ha ceoficTEa CTAITH.

Teopua repautieckoil obpaborkn

Mpeppamenye npy oxgaxnenud. Qaddyanonnoe NPeEpalicHHe SYCTEHNTA I IEpAHT
NpH  MEMNEHHOM OXNaMAcHAH, JMKOHOMEPHOCTH MepIHTHOND TPEBPalSHid. [Ipespamerwe
AYCTEHHTA B AOZRTEXTOMIHLLY M 3A30TEKTONIHBI CTANSK. BIHANAE NCTHRYRHIAX AMEMSHTOE HA
HePIHTHOE NPeBPAieHHE.

MapresceTHOe npeppanicnne. KuueTHra MApTEHCHTHIO TPCEpAlEHHA. OcobeHrOCTH
MEXAHWIME MABPTCHOWTHOTO [pespaimeHd. MHKPOCTPYKTYDA CIAABOB, J3KAICHHBX Hi
maprencHt. Bnmapwe aedopMamymu Ha MAPTEHCHTHOE OpeRpalleHHe. Hamewenne crofcTs
CIUAROR OpH akanke Ha Maprescur. Befimuraoe opespaieue. TIpomykrhl GefiHHIROTD
npeppamennd. Mexanuyeckne CBOACTEA DEAHHTHEX CTPYETYP- OcofeHHOCTH NpeRpaileHHA
dYCTEHHTA B O0- W JAIBTCKTOMOHBIX CTANAK. H‘penpﬂmﬁuﬂ& AYCTEHHTA [IPH HellPePLIBHOM
OXNAHICHHH,

[TpeEpalienua B 3AKANCHHOH CTATH OpH  HArpene. [lpeapamende OpH OTOYCHE.
CrpyrrypHEle H3MeHcHNA npr otoycke, Hamensuie cRodcTn npH aTiy ke cTafei, 3aKICHHRBIX
HA MAPTeHCHT. Bananue NErHEpyIOmHY STeMEATOR Ha NPCEPAITICHAS TTPE OTIYCRE,



TexnoIorHs Tepmudeckoi ofipadorsn

Texuonorns TepMudeckoil ofpaborkn. OOIIHE TPHHITHMIE! TEXHONOTHMECKIN EPOLEECOR
Tepriricckoll ofpaborkn. Knaccudwrauks npoleccor W CNocoG08 BRIIONHEHHA ONCPRIHA
Tepmuveckol obpaforin. MecTo u poi TepMETeCKed obpafoTkn B TPOHIBOJCTEEHHOM
nponecce. TEXHOMOTHHCCKHE TIpOUECeHl NPSIBAPHTENRHOR H OROHYATENRHOMR TepMuYEckod
obpafoTes AeTansfi MAWMH M HHCTPYMEHTOR. Texnwonorns Harpesa. KoHTponupyemee
aTmocdeps. OXTaEACHHE IPH TepMutcckof odpaborke, OXnamaomue CpeibL

Orscur Ipoga (Gea  asopsix  npenpamednii). OTEAr JI8  CHATHA HATIPAREHHHA.
PBosuRKHOBEHWE W PONE  OCTATOMHLIX HANDHHEHHH B OTNHBKAX, DPOKATES, CHAPHRIX
KOHCTpYRIMAX, 0T 0OpaboTen pesaunem. Mexannin yMeHBICHHR OCTATOWHRD HanpssteHE
NpH oTEHre. Pemis OTHHE. Fasorenisannonaest oTamr. HiMeRenie cIpysTypsl H CBOACTS
CIUTEBOH pH FOMOTEHHIALHOHHOM OTWHTE, PekpHCTALIHIANROHHEIH H
AOPEKPHCTAIIH3AUROANLE oTmnT. HiMeHenne crpyiTypLl H CROICTE CIUIABDE NpH XOAGIHOH
mnocTHueckoft  gedopmaney,  Ornex.  TlonwroHxsanns. Flamenerne cpofcTtB  TIpH
JOpeKpHCTANIH3AIHORHOM oTkure. [lepsrynad peKPHCTAHIALAA. TemnepaTypsl Hagans
KoHIIA nepsauol  pexpucranmmsanan; [lpaewmno A.A. Boupapa, BrMaMue CcocTRBE HA
TeMNEpATYP HEYATA M KOHUA PEKPHCTALIHIALINE. Cofrpareltias PeKPHCTATIHIAINA.
CropocTs pocts sepra. TekoTypa NepeHMROR H cOBUPATENLHON PEKPHCTATTHIAINN. BToprHas
peRpHCTANARIANAA. KpuTiueckads clencHe JedlopMalid, 2 NPHPONE ¥ JARHCHMOCTR OF
cocTapa, TeMmepaTyp AedopMHpOBEHMA M OTIRHIE. Juarpammel  PEXPHCTANIHIALHH.
PasynpodHenHe TPH PEKPHCTALIHIAUMONHONM onxwre. OTHHT JUIE  CHATHR HANPARSHH,
BosgugHoRenMe W POTE  OCTATOUHHEX HEAPAMEHHH B OTAHMBRAN, OPOKATKS, CHAPHLIN
KOHCTPYEIHAX, OF oOpaforxn pesannes. Mexasniu yMeHBHEHHA O0CTATONHEIX HAmpHEEHHA
npH oTwHre, PeliM OTHHMA.

MpaxTusa Tepmuacckoil obpaboTrn

Tepmuueckad obpaboTxa, PesyisTaT KOTOPOH 3ABHCHT OT {hazoBrs TpeBpaeHHil.
Omscr 11 pona. Tlomssiit orsnr. Henomused! ongnr, Haorepuureciui oT#NT, Hopsamaanua.
Jakarka ¢ TOMEMOpQHEIM NpeBpaiieHHed. Bwbop peXEMOB HATPEER H  OXJIARIEHHA
Jaxanogunie cpenk.  Cnocofbl 3AKATKH. BeyTpeHuHe HAaNDAEKEHHA JAKATNBAEMOCTD |
npokanksaemocTs. OGpabotka crany xomogom. OTOyCK Buast oToyeks. Bmibop peMMOE
ormyexa. OTmyekHad XpymrocTs (obpaTamas, HeoOpaTum an }.

Japarks Gt monaMOpdHOTo npespamenud. CTapeHHe. TepmoaHiaMBKd MPOUECOB
BRIOEACHMA HY NEPCCHIKEHHOTD TBEPACrO pacTeRopa. BHIN pachata. Cragwn pacnani
Hamenenue caoficTs TpH CTAPEHNH.

MeToms! MOBEPXROCTHOND YTIPOMHEA NS

[MoBepXHOCTHAY IBKANKA. |eXHOIOTEHA Tepuryeckoil  oOpaloTRER  CTAMH TP
MEIVENWOHHOM Harpcse (34Kanka TOKOM BEICOROA  ACTOTEL). CroficTea cTanM  mocne
HHAVEUHORHON 3aKanki. JaKaIKd IPH HATPeRe Na3epon. [MazomnaMeHHan IRKATKR.

5, 0fpazoeaTeIbHLIE TEXHOI0IHH.



MeTooMa  npenomapades  gecumnimeR oTepMoobpadoTHE  METANAHYSCRHR
MATEPHATOH® M PeANTHIANME KOMIETEHTHOCTHOID [OANOAA B H3MOMEHMH H BOCIPHATHH
MATEPHATA [PEAYCMATPHEAET HCNCIBIORAHNE CNCOYIOMINX AKTHBHLX M HHTCPAKTHEHRX rops
NPOREJSHHS  [PYNNOBELN,  HEINBMIYANEHLDL,  BYAHTOPHLIK 3aNETHAE  COMETaHHH C
preayARTOpHOH padored ¢ nenery GOPMHPORANER M PAIBITHA npodiECCHOHANBHBY HARREOR
OOV IAIOIITHKCA:

— OprEMMIANMA W MPOBEIEHHC TEKYLIETO KOHTPONA 3HAUHE CTYACHTOR B thopre
TeCTHPOBAHNA KOHTPONBHBIX BONPOCOE;

Vienuuui pec SaHaTHH, NPOBGAMMEN B HHTCPAKTHEHEX (OpMax, onpenence roasrol
[ensl  oOpasoBRTENLHOH OpOrpaMME, 0CODCHHOCTEID KOHTHHTeWTE  obDyumiomurxes o
COMCPMANEEM THCIHITTHHLL dTepmoobpalorka MeTANIHYSCKEX MATEPHAIOBY H B LEAOM 1O
MUCHENIHEE cocTapnger 30% ayIMTOPDHHX JaHATHH. JanaTna JEKIHOHROTO THILE
cocTaramoT 30% or ofeeMa Ay AHTODHBIN 32HATHE.

6., OUEHOYMHBLIE CPEACTRA AAH TEKYUIErD? KoHTpOIA VeMeRaeMOUTH, NPOMERY TN H
QTTECTANME 10 HTOTAM OCROEHNH AHCHMIAMUEL 0 Yuelno-MeToAnqeckoe obccnetenpe
CAMOCTORTENLHON PaboTel CTYACHTOR

B npolecce ofyaenii HCIOIBIYIOTCR CREAYIGIHE OUCHOSHEIS POPME] CAMOCTOATENLHOH
paloTEl  CTYNEHTOB, OUEHOYHBIE CPEACTEA  TeRYIIEro KOHTPOME  YeNeRAeMOCTH M
MPeMERYTORHLIN ATTecTAlME!

- TECTHPOBAHHE,

- -« KOHTPOIEHER paboTEL

OUEHOHHEIE CPEICTE TEKVINEND KOHTPUIA YOIEEAeMOCTH BRIIOHAKT TCCTOBRIE 3A1AHIA,
BOMPOCE] K KOHTPORGHEM paboram; OGIIeTH K 3a4eTy.

Ofpasipl TECTOBRX 3ANAHHI, KOHTPOJIEHEX BOTPOCOE H I3GaHAl nA npoBRSTeHHT
TEEYIIEro KOHTPON, GHIETOR K 3a4eTy, NPHBENEHE B NPAIECH IR 3

6.1. Moma OUEHOMHLIX CPEACTR [1Ms NPOBEICHIA MPOMERYTOMHON ATTeCTAIIN
0By IIMACH 10 TICInnUInie (MOXy 10}

. 1.1, [epevens KOMMETEHLNEA ¢ YEATAAMEM FTanes mx popMUpIBAHIEA B NPoIECCE
OCHOCHHS 00pazoBaTEILHOH MPOrpaMMBIL.

B pesynbTaré OCBOSHHE  JMCUNIIHHBL  (MOIYAL) POPMHPYIOTCE  CRSAYIOUIHE
HOMIETEH LN

Kon B peavabTare ocpocuni 0BpA0BATeALHOI NpOrpammbl OT VAL i CH
KOMINETEHUHH noJEKen obianarTs
IK-17 VeHieM BEIGHPATE OCHOBHEIE H BCIOMOTATENRHEE MATEPHATE H CIOCODE

PeATHIAIHA OCHOBHEIX TEXHONOIHMECKHX NPOUECCOB B IPHMEHATE
OpOTPECCHBHEIR METO/IE! SRCTUTYATALHM TEXHONOTHIECKOTD 000y A0BAHUA ITpH

2



KITOTORNEHHH H3nenHi MALEHHOCTROCHMA.

IK-18

VMEHHEM OPHMCHATH METOOE CTAHIAPTHRIX HCIBITAHHA TI0 OTIPEAEACHHIO
FAHEO-MEXAHHMECKITK CBOBCTE 1 TEXHOIOTHYUSCKHY NOKA3ATENCH HCTOTBSYEMbIX
MATEPHATOE B TOTOBEIX HINSTH.

B mponeccd OCROEHHA OOPAICBATENBHOA NPOTPAMMEl JAHALIE KOMRETEHIMHE, B TOM
9HCTE HX OTOCALHEE KOMIOHEHTs, HOPMEDYHOTed NOITATHO B XOLE OCHOSHHA OOV HMHCE
MHCOMANAE (MOOyIeH), UpEKTHK B COOTBCTCTEMM C YIeOHBIM [UIAHOM H  KaiCrlApHEmM
rpafurom ysedaoro nponecca.

6.1.2.

Onuncanne

noKazaTeneil

H  KpHTEPHEE

OUCHHEBEAHWN

ROMITETER I,

GopMEQYEMLIX 10 HTOTAM OCBOSHIN AHCUITLIMEET (MOLY.1H), OTHCARNE WK CUEHHBATITE

[NokasaTeneM ONEHHEBAHHT KOMISTSHIAR Ha PAUTHYHBIR 3Tamax wux (OpMHpPOBAHHA
SEAMETCA QOCTHREHHE O0YIaIOMINMHCH NIAHHPYEMBIX PE3YIRTATOR o0yHEHHA N0 IUCIHIITHHE

(MOmymo).

NE-17 - ¥Yuennes BLfEpaTe OCHOBHEE H BCNOMOTATENLHBE MATEPHAALL H cnocodel peaTHIalNE
DCHOBHEIX TEXHONOTHHECKHY OPOLECCOB M IPHMEHATE NPOTPeCCHEILIE METOLE SRCATYATAILHI
TeXHOMOrHYECKOTO 00opY A0RAHUS IIPH MATOTOBRTEHEN H3ASHH MAITHHOCTPOCHHA.

Kparepin oueansanias a
loxazareas |
£ 3 4 5 |
SRATE Ofyuasonmiica O yuamuiics Diiyraomuiica DyaaegHiicn
OCHOBHEIE JIEMOHCTEHPYET HEMOHCTPHPYET NEMOHCTOHRYET NEMOHCTRUPYET
I?}'Tmh{ H MEFm ONTHUE HEMOIIMOe YHCTHEHOS noiHoe
Dﬁ]]ﬂﬁﬂ'ﬁ:]!ﬁ-ﬂﬁmﬂ OTCYTCTRHE HITH COOTHETCTRHE COOTASTCTEHE COOTRETLTRHE
X MaTepHATOD, HENOCTATOMHOE | COSAYKILLAK CACAYIOUMX e
COOTRATCTHHE THEHHA! FHAHWA: IHUEHHH: OCHOBHBELL
WQEEDEEH il IR YR DCHOBHEDX FRYTIN | OCHOBHBIN CPYIIL | CPYTIO W MEE
TepMODUPEDOTE. | s papuii: M MAPOK H MApaK obpalbaTeRaSMETR
g OCHOBHLIX ofpafarmpaemeiy | ODpalaTHBASMEIX | MATEPHANCE,
b PYIN B MEPOK | MaTepHanos, MATEPHATOE, acoGeRR0CTH HX
pOBSEHELA oOpabaThiBagMEl | geofeHHOCTH X | OCODEHHOCTH WX | TepMooGpaboTis,
DV X MATEPHATOB, | tepmoobpabotin, | TepmooOpaboTKH, | pemHMOR
i CCODEHHOCTH HE | posciman PEAHMON NPOBCICHIEA
TEPMITECROR TepMoo0palboTk | nponegenus NPOREISHHN | DCHORHLDX BHIOB
obpaboTrm, H, QCHOBHLIK BHAOE | OCHOBHWX BHAOH | TepMutecxof
TN PEAHMOR TEPMHECEOH TepMHtecrOl obpaboTsm,
TERHE MPOHSICHER ofpaborrs, oOpaboTkH, MPEBHA TEXHAKH
Be30NacHOCTH | aepoBmHBIX [PABHN TEXHWKH | NPARAT TEXHHKH | Ge300acHOCTH PR
et BHAOH Bea0nacnocTH GE30NACHOCTH X
OCYMECTRACHHN, | repaprecxofl S | npi i .




oOpaloTrH, OCYIUCOTBAGHHY, | OCYINCCTRNCHMH, | OCYILECTBASHNH,
npasi TexHukH | donyckaiorcs HO fonyckaoTes | ceofoano
DesomacHOCTH IHAHTE I EHEE | HEIHATHTENEHEE OnepHpYyeT
HpH HX HBEN, oLHfEs, npHOD PETEHHRBIMN
HETOMHOCTH, JIHAHHAME.
OCVIIECTEASHHH | NposRnNseTeR R
HEROCTATONHOCTE | g0 ioruacRiX
IHAHHA, MO PAIY OnEpaLHAX.
MOEAIATERCH,
oy ARG LA
HETILITRIBALT
FHEHNTCALNEIE
IATPYIHENHA TTPH
CNEPHPCEAHHN
THAHHAME NPH HX
fEpe HOCE Ha HOBLLE
CHTYAUME.
YMETL: Ofyuarsmeiica ne | DOyuamRics Cryuamnmiic CHiywarnica
BHOHpATE WMEET WM B OEMOHETPHPYET AEMOHCTPHPYET ARMOHETPHPYET
PERHME HegocTaToMHOM HEMMIHOE YACTHHHOE MHNTHOE
OCHOBHEIK BHOOR | CTOMEHH YMEST CODTEETETRHE COOTRETCTRHE COOTEETETANE
TepMHRECKDH BubHpaTE CETYKILIHX eyt CINEOYIOIIRX
oBpalarrin, PEARMMES ymeiin BuGHpaTL | yMEHRTA: BUBHPATE | yMEHRHI: BbHpaTh
panpafiaTiiRaTs i | OCHOBHLX BUAOE | PEHME OCHOBHLLX PEsKHME OCHOBHEIX | PEHMEI OCHOBHEL
AHANKIMPORATE TepMHYCCKO BHIOR ) BHASE BHOOE TEPMHYECKOH
npoueccsl ofipabioTkN, TEPMHHECKOR TEFIHH'-I.!.".EH-D:FI obpaboTkH,
TepMHLeckoi paspabarTeeate 0 | oOpaboTkH, oapRao T EH, paspabaThBATh &
KHMHKO- AHATHIHPORETE paspabaTEBaTs 0 paspabarHsaTe 0 AHANHINPOBETE
TepMHEs kot NpoUecchl AHANHEHPOLATD AHANHIHPOBATE npoueceld
oS paboTER. TEPMUYECKOHE B MpoLgcckl NPCLECCH TepMHMECKoH 1
KM TEPMHYECEOH H TEPMHICCROH H KHMHED-
TepMuHEckoi NHMHED- AHMHEO- TepMHYSTROH
oopadoTRE, TepsMiLeckoil TepMHY ek oBpalioTn.
ofipafork, phpaboTHM. CrofaaHo
YMeHUd OCEOEHR, | onepHpyeT
' HO AOTTYCEAIOTCR MpHOGPETEHHLMH
HEaHAMHTENEHLE r—
OLIATKH,
MPHMEHAZT H& =]
HETONHACTH,
saTpyaHerHa npy | CHIYALHAX
AHATHTHYCCK I AoBLIWEHHCA
OMepauMax, CIOMHOCTH.
NEpEHOCE YMEHHH
i HOBLIE,
HECTAHIAPTHEIE
I':I-'I."I'}'&LI:I-I'H.

= =




BIATETT
HABBIKAMN
pafioTsd Ha
TEXHOMTOTHESCHOM
0Py I0BaHH
napH APOEReIeHHE
TepMuHecKof |
KHMHKD-
TepMHYECKOH
ofpatoTrH.

Ofyuarcuimics He
BIAASET HIH B
HELOCTATOMHON
CTENEHH RNaNesT
HABEIKAMH
palboTs HA
TEXHANOMHUBCKOM
olfopyaosannn
MPE pOoEELeHAR
TEPMAYETROA 1
XHMHED-
TEpMHIECKOH
obpatoTKH.

OfyuaruEicn
filifeeT HAALIKAMH
pafoTR HE
TEXHONOMHYOT DM
GBOPYADBAHMH TPH
NpoBeEHHA
TEpMUYECKOH H
KHMEKO-
TEPMHYECROH
oBpaboTH B
HEMOANOM DOLEME,
ACMYCRAKITCR
FHATNTENEHRIE

ol ikH,
NpOABARETCH
HEROCTETOMHOOT
BN EHHA
HEBBIRAMHW 00 PHAY
noKaIaTenad,
OGyuaromMic
HENMBI TR BEET
IHAYATEN R HEE
JATPYLHEHHS TPy
NPHMEHEHIM
HAREIROB [ HOBLEL
CHTVALIMAK.

O yuaroumitcs
HHCTHHMHO EIRQEET
Hags Kam paloTel
Hid
TEXHOMATHYECKOM
OECPYOCBAHHH THH
NpOBEIEHH I
TepMHUSCEOR H
KHMHKO=
TEPMHNECKDA
ofipafioTrs,
HABBIKA OCBOCHEL,
HO AOMYCKAKITES
HESHEHHTE L H S
oLIHBRH,
HETOHHOSTH,
SATPYAHEHHA TP#
AHAMTHTHYECKHX
e PAIHAN,
nepeHOce YMEHIA
Ha HOBRIC,
HECTANIAPTHRIE

CHTYRIE.

OEyuaromaics &

l TECNLFLUR -I:Iﬁ'hﬂhl:

ananeet Hannikamy
pafoTe Ha
TeXHOIOTHYECKOM
oOOPYANRAHME NPH
H}'FDEF;I.#HHH
TEpMHYECKOH |
KHMHED-
TEpMHYSCKROH
oOpadoTrH,
CRODOIHD
MPHMEHAST
nayHeH LS
HEREIEM B
CHTYALHAK
MOERITIESHHOH
CHOADTTAL

[TK-18 - YMEHEEM TPRMEHATE METOAE CTAHARPTHRIX HCIIBITAH HH 110 oNpeneneHu Gu3nKka-
MEXAHWYECKHX CHONCTE H TEXHOMOTHYSCKHX MOKAIATENCH HCMOMbIYEMEN MATEPHAIOE H MOTOBBLR

]

A3ImenH.

|
INATE: Difvygiommiica Ofyuaolnkics | OhyaoumHncs l. OByuaompHfca
OCHODHENE REMOHCTRHPYET IEMOHCTPHPYET | JAEMOHCTRHPYST EEMOHCTPHPYET
FEROHOMEPHOCTH NoaHDE OTCNVTCTEHE HENDMHOC HRCTHYHGE NoHOS
DOPMEPOBLILHS HnM HEOCTATONMOS | COOTRETCTBHE COUTESTCTEHE CODTBETOUHHE
CTPYKTY[ HA COUTBETCTRHE Cre VLY I:EIEJ]::.-}?_IJJHK E”F"'*}"Dfu_l”“

LAY HLIE CAEOYIOLIHK SHAHAM | SnauHi THAHME: OCHOBHEIS | IHAHHA; OCHOBHbIE
ETH..IIHHK GCHOBHLIE OCHOBHEIE LHKOHOMEPHOCTH FARTHOMEPHOCTH
TepMuEckot THOHOMEPHOGTH IMHSIOMEPHECT | (POPMHPOBAHHA dropM Hpu:.la:;m
chpaboTsm, HOpMIpOBAHHE g CTRYETYI HE -f—"TF:rrrz:IFL " .
TpCECnl, CTPYKTY PRI Ha DOpPMHPOBAHRE | PAMIHYHER paznay ma.;mmi .
nposcxoaAmmMe B | PAIIHEHELX CTANHMAX | CTpYRIYDPH HA CTRAMAN T?ﬁpmatiiaqﬁu
MATEPNANAX [P TEpMUEECKOR PEINHHHEIX TEPMHIREROH oip I,
TEMIoGM H abpaloTed, CTAAHAK albpaboTH, n]:u:u.l,r::'u:[-'l.
KOMIUIERCHOM MpoLEcehl, TePMHIECEOH MPOLECobl, MPOHERDERLLHE
BOANEHCTEAK, MpoRCXOAATIHE B ofipatoTiH, | MPOMCKOAAIEC B MATEPIANLK NPH

METEPHATAN [ps NpOLECCht, METEQHANAX [TPH Tenowr 4

TEANOEGM M NpoREKOANEe | TNNORGM H EOMIISKCHOM

KOMTTIEECHM B MATE[HANELK HOMTITEKE M Il'l:l'].EIEHE-TBHH.

EO3feAGTEIN, | npk TenaoeoM W | BOELE ACTRIN. , CRODOAHD
EOMILIEREHOM o HO MOy CRaisTed CHNSpHpYaT
poAnedcTENN.




Honycearicd HetHAUHTEIBHbIE mprofpeTeHHbIME
FHAHHTEALHBIE CLIHORR, TMAHHAMM,
oK, HETOMHOCTH,
NpOFRNTASTCH
HELOCTATOHHOCT i el i
b AHAHW, 10 BHAMTHTHHECKHR
Ay CNEPALHAY.
NoKAIETENe,
abyaomnnc
HEMBITHBAET
IHAYHTENRHEIS
FATPYAHEHHA
[TpK
CHEPHPORAHHA
THAHWAME TPk
WX NepeHOce Ha
HOBLIE
CHTYELLWH.
YMETh: OSyukiommiica ne Ofyuommiices | OByvsmoulnics Oy MR HACH
BEIMOMHAT YMEET HIIH B ASMOHCTRPHPYET | ASMOHCTRHPYET NEMOHCTRPHPYET
METAANOTPEpHYEs HEAOCTATO HOH HEOTHOE YACTHYHOE OnHOe
ke CTeMEHH YMEST COOTRETCTBHE COOTRETCTRHE COOTRETCTBHE
HCCTe A0 BAHMA BRIMICIHAT CACAYIOLLHX G Y RN CIIEIY LN
CTPYKTYPAL seTanaorpafidtecEn | ymenni; YMEHHIT: VMEHHIA! BRITOTHATE
TepmoalpafoTany £ HoCmENOBAHNR BRITCIHNTE BLINOAHATE METAIOrPapHIECE
BEX BERILESTHIL, CTPYETYDEI serannorpathsy | meTanmorpadiivect | He HOCREA0RAHHN
[IPOBOIHTE TepmoobipaGoTantel | eokhe HE HCCNENOBIHHA | CTPYETYP
SHANE KEMecTER | % WAACOHA, HecneansaAHHA CTPYKTYPE TepMoohpadori L
wanenui nocne DpOBO[MTE AHANWI | CTRYKTY[h epaooGpaloTaHd | X Wapemi,
Tepsuseckoi W KAYECTEE MM repuoobpabora | sl HIZEAWH, NEoBOAHTE LHANMY
REMHED- [oche TepMHSeckOf | HHBIX WINENH, | TPOBOINTE AHATHS KAUSCTEA MAOTHA
TepMIEckoil H XHMHES- MpoRaIHTE LEHECTIA WINENHA | nocae TepMuteckof
o paGoTey TepmH-eckof AHANHI KAYSCTRA | MOCNE I XM
ofpadoT kK. WamcANR nocne | TEPMHYECKOR W TepunHetkui
TEPMHMCCHOR | XHMUKO- cibpalbor ks
KHMHED- TepMiHecKoi i, CpofaaHo
TG'FIHHqu:H’-TIﬁ Dﬁpﬂﬁﬂﬂ’:ﬂ oriepHpyeT
olpatoTn. . Ymenna oceoeibl, | noyolperenusmm
i | |,
SR Hﬂ;”“ BITLHRID MPHMEHET 1Y B
NPCREARSTCR R CHTYALIHES
nenocraTospoey | HETORROETR, NOBEILIEHNOH
& YMEHNH, no SATPYOHEHHR DM | ¢ nook HOCTH.
Py | AHANHTHHECKHY
mokasETaned, Cnepl K,
ofiysaomieied | neperoce ymenmnil
HCNMBITHLERET Hil HOBEE.
AHEYHTE I BHBLE
JETpYAHEMNA HWECTAH OB THEIS
- CHTYALMH.
ONEPMPOBAHIEH

WIAREHAMH T,
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B8R Cifymanmuics He Qfyvamowmica | Obysmawnhica CEVUAILIMECH &
HALE L AN BAANGET HAH B BMBAEET waCTHYND BaaneeT | noanom obneme
CTIPEIEICHIA HEAoC TATOUHON HARREEAME HABEIKAMH BAAIERT HEBLIKAMH
KAMCCTE HATETHE | CTEMEHH Bnaneer DTIpEAEASHHA OnNpensneHHA onpeaeneHHa
B MpOLECCe HABRTKAMI KAYECTRA KAMECTER HaneaHi | masecTda Manenuil B
TepMHHeckol OpeLeneHs WIZENMA B B MpoEcce npOLeCee
ofpafoTru. KAYCCTEA HATenHi B | Npouecce TePMHYBCROH TepMHAMCCHDI
npolgcoe TepMHYECKOH olbpaboTn, obpaboTkH,
TepMHECKOR abpalorrn HABRINM ocpoeHsl, | ceobfoaHo
oGpaborTru, B HEMTHOM HO ZONYCKAKITCR MpHMEHAET
oRBEME, HEIHATHTRNEHEIE MoAyHEHHELE
AOMYCKEKTCR QLIHDKH, HABLIKH B
SHEBFETLINS HETOMHOETH, SHTVRIHAN
IBTPYIHEHHA WPH MIaHILICEHEOH
oK, AHRITHTHHECKHX CIICRRHOETH.
NpoARJIACTCH OepALIARX,
HEAOCTATOMHOCT | nepeHoce YMeHmi
L BAansHAA Hil HOBRIE,
HUBRIKAMH 10 HECTEEIATHELS
pAY CHTYRLLHLE.
nokaIaTEneH,
OfvHAIDLIHAECE
HENBTHBAET
JHATHT S EHRE
SATPILHEHHS
MpK
MPHMEHEHNE
HAREARKOH B
HOBLEX
EHT:.-EI’.II.IH.I.
e
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[lEaa60 GUEHHBAHNS PEIYILTATOR HPOMERYTOMHOH ATTECTAINN B X OICARTTE:

Mopma HPOMERY TOMHOI ATTECTAINN: JA4ET,

[IpoMemyToOMHAS  ATTECTALMY OOYHAOLIHNCA B hopme  sandra TPOBOAMTCR  TIO
pesy/ETATAM BhIIONHEHHE BECX BAAOB yueDHod patoTsl, MPeIyCMOTPeHHBN YHETHRM IaH0M
0 JRAHCH DHCUATUHHE (MOJVAIO), TPW STOM YUHTRBZOTCE Pe3yNETATHEL TCKYLUIEND KOHTRG/EE
YCMEBABMOCTH B TEMCHHE  CEMECTPA. (JeHKa CTENEHH JOCTHMEHNE  ODYEARMIUMHCE
MIAHEPYEMBIX PEIVIILTATOR DE}'!||:1-| WA 00 IRCHHTILTHHE {Mml':.-'.TIID} OpOBGITHTCH IIPENOIEBATEIIEM,
BEOVIONM JAHSTHE 710 JHCOMMIMHE (MOIYJTH)) METOLOM axcneprHoft onensd. Ilo HroraM
IpoMesy TOHOHE aTTECTAlHE N0 JAHCUATTHHE (MOAymO) BHICTABNRETCA OLEHKS 43AHTEHON HIH
“HE 38YTSHO 2,

|
Ixana

DIEHABAITAS

Onncane

BumonHeHsl Bce BHakl yuelHof paboThl, NpEAYCMOTPCHHEIS yoehsM
nnasoM. CTYOEHT ACMOHCTPHPYST COOTBETCTRME SHAHWHE, YMEUHI, HABRIKOD
npkEefenHkiM B TalmHiax Nopasatencil, ONCPHpYeT npHoGpeTesHEIMH
JavTeno THAHHEMH, YMEHHIMH, HABLIKAMH, NPHMEEART HX B CHTYAITHAX MOBELIIEHHOR
cnompoerd. Tlpw aroM maoryT ObTE OONYINEHE! HEIHATHTCILHLIC oubEd, |
HETOYNOCTH, JETPYINEHHS IPH AHATHTHHECKHX ONEPALHAX, OEPeHOS Ipanmit
H YMeHRE B2 BORBE, HECTAHMAPTHME CHTYATHH.

He BnOTHeH oaMH Wi Oonce seios yuchuoi paboTer, MPedycMOTREHHELX
yaelneid nnanoM. CryIedT AeMORCTRHEYST HENRIHOS COQTEETCTERS IHAHHH,
yMeHHE, HABBIKOE NPHBELCHHEM B Talnuuax moxalaTensd, MONYCHAIOTCR
SHAMHTEIBHEE OUWHOKE, MPOARIAETCA OTCYTCTEHE SHANUE, YMEHUIL, HABRIKOR
N0 pAILY NOKATATENEH, CTYAEHT HCIBTHBACT SHAYHTEIDHLIE SATPYAHSHHA TIPH
OMIEPHPOBAHHA THARWAMU H YMCHIIME TDH HX EPEROCT Al HORLLE CHTYRILHH.

He savreno

BoHIH OleHOTHBX CPEnCTE NpeacTanneHs & Ipraoskenu 3 K paGoged nporpaMne.

7. Vyehno-MeTOINHEcKoe 1 pudopMannonnoe obecneseHie TNCIHITHHEL

a) OCHOBHAR JNTEpaTypa:

1. ermcos T.I1, MatepHanoBeaeH e H TEXHOMOIHA MATCPRATORD yUeBniK 1ns
Gaxanaspos / I".I1.@emncos, B.M.Manonun, B.C.Cokonon |8 op.] 7-e n3g, nepepab. @ momn. -
M.: Hanarenscreo Ipait, 2014.-

2. Matepuanosenenne:y et s By30s, [ Aplamacor E.H., Maxapos B.W., Myxuu I'T,
W ap.: mon obm pen. Apsanacoss B H., Myxnma [ - M.t Map-go MITY un. H.2.baymane,
2002

1. Hoemgor MM, Teopua Tepmusccrol ofpaboTs MeTA108: yued.ung 8yion. |
Hosaxos AJL - M: Meramnypraa, 1986

4. MeTamnosenenne. TepMUueckas H XHUMHKO-TEpMEUCCKas 0OpafoTra CILIABOB i
HEy4HLX TpyLos, ( non pex. b.A. AplaMacona - M.: Map-mo MITY ust.H.3 baymana, 2003

5, Tepmmaeckan obpaforka cranefl. MeTonuueckie yKaIaHHS ! mop pegaxunei . M,
Bomzopa — MITTY aMAMMs, 2008, 35 ¢
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) MonoaHATEILHAS THTEPaTY pas

1. 3ven BM.  Tepmuueckas ofpaSoTra merannos:Yaeb. - M. Buemss mwosa b,
menTp "Axagemus’, 2001

2. Opunanexos B.B., Kpassenkon A, Typeesa M.A,, Jlyxeanenwo E.B., ¥ueparknna
HE. Sicyruena C.B,  Meragnosesenne B TepMugeckan ofpaborka UReTHRX crnasos. [ AH.
Kpaswenxos, E.B. Jlykeanenxo, B.B, Osunnnukos, HB. Yucserxnea, C.B. Axymusa - 144¢,

3, Opgununxos B.B., Typeesa MA., JNyxesnenxe E.B., Yuesatkmua HB., Hryruna
C.B. Tepsuvecxas obpaSoTea TNTEHHEN ATIOMUHUEBRN Clnasod. - S,

4. Paxurmant AT, MeTanioseaesue u Tepumideckas ofpadoTka cTamd: 8 3-X T.C cnpas,
T.2: Ocrosbl Tepmiseckal ofpaforka: & 2% kA, ki l. ( mom pea. M.JL Bepumrredina - M.
Metanmyprus, 1993

B) HPOTPAMMHOE 0OECHEYEHNE H HHTEPHET-PECYPChL

[Tporpavspoe ofeoneyelie HE TPSIYCMOTPEHA.

HHTepHeT-pecypekl BRMIOYAI0T yHedHO-METOIHYECKHE MATCPHAIEL B WIEKTPOHHOM BIAC,
nMpelcTaEneHEbe wa calite MockopckorollonuTexa B pasnene «BuGnuoTera, DnexTpoHELE
peCYpCElh

ht;p:s'-']ib-mami,m{ljMmm‘.&nﬂelekuannw-]smn]ﬂg

Moneslsie yiebno-MeToIHYeckne 1 HHPOPMALMOHHLIE MATCPHANL! NPEICTARNEHB Ha
cafiTax:

'F.-"nl."W,!W“ K. O

hitp:fmospolyvtech ru/index. phptid=308

hitp-/'materiall.ry'

hitp:/fsupermetalloved narod. raf2, pdf
http:metall-2006. narod rufmetall_slaid lekeia btml
http: Fwwew. zodehiiws/downloads/zodehiihimiva/arzamasoy_- materialovedeme.zip

5. Marepuaieno-TexHuqeckoe 0DeciedeHne TnCun o

Obpasopatenshsil  mponece mo  aucudnmine ¢ TepuoobpaloTsd  METANINHECKHX
MATEPHANOE: OGCCIEYeH HDCTATOMHON MATEPHAILHO-TEXHHHCCKON a0l AT DPOBEOCHIA BLeX
BHIIOR JEHATHE, IPeayCMOTPEHHEN YUOHEIM NIAHOM.

Homep Ofapyaoeamue Harnaauee MaTepHATEL
aylrTap
HH
1313 | Teepaomvep Vuefno-MeTeInIeckne naaKiTsl
PoxseanaTPF3006 (lmT. ) 1. Anarpasta Fe—C
[MpoexTop + 3Kpan 2. NedekTsl MEKPOCTPYKTYPEL CTAMH NOCIE
Murpocken MHM-T (9w} KHMHEO — Tepmuueckoll obpaborrn
i 3. Jledexrsl MEKPOCTDYRTYPE CTATH
4, MugpocTpykTypa neryporanuoli cram P18
3. MHKpOCTPYKTYPa 4y YHOB
1304 | Mugpockon Vuefiso-MeToIHIeCKHE TTAKATEI
ZASILACZMIKPOSKOPOW 1. PeanpHO® CTpoSHME KPHCTANNOR
YtypTVO 6/20 = & o 2. Juwarpamsa H30TEPMHUSCKOTD PACHaga
Trepaomep PoxkpenaalP aycTenuTa pTekronanol cram (0,.8% C)
5006 {1 mt.) | 3. Crpyxrypa cTany noche TepMoobpaboTes |
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Miuskporaepomep TIMT-3M (2
LT )

4. HuctpymeHTanbHEE MATEPHANLL
5 Wexanpueckne cpojicTra (Henumran1e

Jyna Bpurueans — 6 wr. oBpALION KA PACTIOREHAE]
Murpockon ATETAMIL (4 6, uarpavma Fe - FesC
LITT. ) 7. Cxesa GopMHPORAHAA HOPMETEHOH
SBTEKTHHCCKOR KOMOHHN
£, HesmeTannpyueckne BEMOMEHHA B CTATH H
YYTYHE
KoMIuiekT Mugpomandgon
1, HepmasesOmye CTAlH
2, P18 (mocne MHTEA, KOBKA - OTAHT, JAKAIKL
— OTNYCK)
3. Yyrvael
4. VrnepoAucThie CTaIH
5, Memisie CONARE
6. BabGuT]
7. CHIVMHHE
8, Tepmuueckan ofpaboTra
g, WusmHEo — TepMuMeckas ohpadoTra
1 (0. NermpopaiHpe CTAMTH
11, ToRepXHOCTHOE YITPOTHEHRE
12, HameTannuueckHe BEEDYEHHA
1308 | MuxpoTsepaosep [IMT-3M (1
[T, )
Tpece AR 3ANPECCOBRN
ofpaznos
1308 | NEXSYS ImageExpert™
| Sample 2 [porpamsa wis
KAUCCTREHHOTO ARLTH3A
wapbpaxenuil CTPYKTYP
METONOM CPABHESHHA ©
STANOHHEIMHE HIKLTAMH
Murpockon Axiovert 4oMAT
— ] mr.
1316 | Mugpockon AJTETAMH (1 VuelHo-MeTOIHTECKHE TaKATb
LIT. ) 1. PacxomAkie MATEPHANK HOBOTO IIORIICHAR

Muxpockon MHM-7 (1 mr.)
Trepaomep Cynep-Poxsenn
THC-1M

[Ipoekrop

11718 XONOOHOM MOJCKYIAPHOH CRAPKH

2 TMuarpamma Fe—C

£ MugpocTpYKTYpa CTAIH DOCTE JAKATKH H
atoycka {CT.43)

4, ()Gpaziiel 1A HCTRTATKHA MEXAHIHECKHX
CEOACTE METRITHUYSCEHX MATCPRANDD

K Beae paapyiienui ARTOMOOHIIEHELR
neranei

6. Tletane asroMobnaed 13
KOMTOINIHOHHEEY MATEPHANOE

7. HeMeTaLIHYecKye BETHOYEHRY B CTARN H
Yyryme

2. Hesetannu4eckie MATEPHATRL B
MAITHHOCTPOCHAR

9, PaapyuieHie netanei roHoHore
antoMoGs «Kapre ¢ gaurarenam HondaGX-

i5
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10, Hoead TEXHOROTHA H3TOTORMSHHSA
TOPUEELIX YILIOTHEHIH

11.  Marepuans, TPHMEHASMEIS TP
HITOTORIEHHH CANOHA ARTOMODHIL

1307 | Pnexrponess (Habeprepu
1280%)— 1 mT.
Snexrponeus (Cron 11007) -
2 .
Anerrponess ([TK-PK-10/12
1280%) —lmT.
Teepaomep «bprnenILs
TBS004 — 2 wr,

' Teepnomep Poxsensa TP

S006 - 1 wrt.
Ileus myensnan [TM-10 -2
T
TMomapopansHEIf CTAHOK
StruersTegralol- 11 - 1 wT.
Orrpeanoll CTAHOR
StruersLaboton = 3 -1 wr,
VeTaHopka I8 TOpUenol
SAKATTICH
YCoTRHOBKA QK
anekTpoTpartenHaStruersLectr
oPol -5, (1 mIr.)
Orpesnof cranck (1 o)
YeTaHOREA O18 3a1IPECcCOBRA
obpasnes (1 wr.)
BoastMerp — 4 mT.
GoTOIIEK T PHISCERT
wonopusmerp KF-77
MNeepmaTitecKHl |
mARHOBATBHO-
MOHpOBATLHAEL cTanak P-
20FS-1-RS |

1318 | IlIrasresumpxy s — 15 wrT. Vuelabie HYPHLILL

[pecc wna 3A0PSCCOBRE
oDpazN0A

Jlyns Bpunenns — 100T.
Mukponmerp — 2 10T,
Teepnonep TP 3006-M — 1,
Toepoomep TP5006-02 - 1.
Muxporoepaomep IIMT-3M -
1 mrr.

Teepnonmep TK — [wr.
Mexpockon Merau-PB1 .

~ CTpyKTYPa ¥ CROMCTEA KOHCTRYKLHORHEDN
TMETHpOBAIHEX cTaned

— BrsssHe yraepoaa Ha CTPYETYPY H cBOfCTEL
cranel

- Crpykiypa # CROACTEA COPRIX YYTYHOR

~ BupAgye pasTnUAG BHN0E TEPME qeakof
ofpaloTER Ha CIPYKTYDY I CHOHCTRE
YroepoOaHcTHIX CTANSH

— BUHaHHe HATTERE HA CTPYRTYPY H CBOHCTEH
HHCTPYMCHTAREHBIX cTaneH

— CTpyETYpa B CRORCTES CILIAEQE HA OCHORS
UBETHEDY METATLIOR

- Brsasne nuacTnaeckoil aedopMar @
DCKPHCTANIHIAIANE HA CTRYETYRY H CRONCTRA
METAILIDE

lé




| | — MEKpOCTPYKTYPHEL AHATHI METANIOE 1

CITABOH
KosMnaexTsl 00paznos
. Topuesas JaKaTKA
Magpoananns — MeTes baymana
Mexanuuecknc caoicTE METALIDH
[lnacTryeckan aedopMAling 1
PEKPHCTAILTH A1
5. BaHsH#e VINEpoda He CTPYETYRY B

croficTea cTANEH
. Tepmuseckan odpaboTra
LpeTHBIE MeTANNE
. HncrpyMeRTANBHBE CTAAH

B B

s B

9, MeroqHIecKHE PEKOMENLLATNN L8 capocmo aredLHoil paboThl CTYAEHTOR

CanocTOATENLHAR paboTa CTYIEHTOR — 310 TPOLECE BXTHEHOIC, [eEHATPARTEHHOID
NpHOGPETEHAN CTYASHTOM HOBEIX [U1X HETO JHAHAE 1 yMeHnit Ge3 HETOCPEACTREHHOTD yHacTia
npenonapatencii. CaMocTOATeNRHAR pafioTa CONPOBOKIACTCR afeKTHBHEM KOHTPOJIEM H
cuenkoft ee pesynwTaTon, TIpeaMcTHO B CONGPAATENERD cAMOCTORTENBHAR  paboTa
ONpEIENASTCA  [OCYAAPCTRCHHAM QB pas0BATENRHEM CTANIAPTOM, ACHCTHYIOUINM yuebHER
nnafgoM, peboueil NPOTPAMMORE THCLUHITIHHGL, cpeacTRAMH OOSCIEdeHHA CaMUCTOATER BHOH
pafioTe, CaMocTOATENLHAR pafiora — 370 BakAEHIIAR HACTE NHOOOCD ofipasopaniy. O043aHHOCTE
NpenofABATEN — HAY'THTE CTYIEHTA CaMOCTORTENBHG TPYAATRCE, CAMOCTOATEILNG NONONHATE
Janac SHAHHRE.

Jlns yCHEmHOH CAMOCTORTEILHON paboTE CTYNEHT HONKEH IIAHNPOBATH CBOC BpeMi H
@ OCHOBY PEKOMEHIYeTCA DpaTh PAGOUYID TPOrpaMMy yueiHoH NACIHILTHHEL

CamocTosTensHas paboTa ABIAETCH  OAHHM  HI BHACE YHSDHRIX FAHATHA. Llent
CAMDCTOATENBHON paboTsl — MPAEXTHYSCKOE VOBOGEHHE CTYIICHTAME BOTPOCOS METPAAGIHH,
CTAHAAPTHIALIN i CEPTRGIEALIY, PACCMETPHBICNMBIT B MPOLIECCE H3YHSHHA THCIHIITHHEL

AYIMTOPHAR CAMOCTONTENDHAR paboTa mo JHCHHIUTHEE  BEIIOTHAETCA HA yueOHbm
SAHFTHAX (00 HeNoCpe/IcTERHHER PYROBOICTEOM IPENONaBaTLA 1 [0 &ro FAJIAMHED.

BreayoWTopHas CaMOCTORTEIRHER pafoTa BEMONHASTCA CTYASHTOM 00 TANAHHIHKY
npenoaasatend, Ho Ges ero HeNOCPenETREHHOTO YHACTHH

FJapacu camocToRTeILR0H palioThl CTYACHTA

- PAIBHTHE HABLIEOE CAMOCTONTENERDH yeeOHoi paboTe;

- DCBOCHHE COJQCPHASaHHA JHCIENTHHEL

- yruyGnense ComepHaia i OCOHANRE OCHORHELN DOHATHH THEIEIITHEE,

- HCIONBIOBAHMC WATEpHANE, CODPAIHOTD K NOMYUEHAOTO B XOOS CAMOCTDATE RHLEY
sapnTefl 11 sgderTHRHOA NONrOTORKH ¥ HAHETY W S8aMEHY.

BHan! BHeayan Topuoii caMocTonT el pabori

- CAMOCTORTENEHOE HIYYeHNe OTRENLHbIN TEM OHCIIHMTHHEL,

- mOOroToREL K AEEUAUCHAED AHETHEM,

- HOArOTOREA K MPAKTHYCCKHM JAHATHAM,

- BMTIOMHEHNE TOMANNTHX 3AMAHMIT 10 TAKPeILISHHIO TCM,

- BLIONHSHHE NOMATIHAK JATAHKA N0 PEIICHRI0 THIHHEX 33744 | ¥TpaiiieHH i

17



- cocTaEmenMe ® odopuiesHe noxnanos B pefepaTol noe  OTASMBHLIM  TEMAM
TIpOr PAMMEL,

- HAYYHO-HCCIEA0BATENECERR PABOTA CTYIEHTOR,

- YUACTHE B TEMATHYSCKHX [IHCKYCCHAR, OTHMIRATN.

Iny semonHedsEs mobofo BHAR comocToNTeneROR  paforel Reobxoonmo TPORTH
CASIYILITHE FTANL:

- QTpENeneHHE e CAMOCTORTENbHOR paboTs;

- KOHEPETHIAMMA T0IHABATEIEHOH 3AMATI,

- caMODIEHES FOTORHOCTH K CaMOCTORTENLACH paboTe;

- puifiop aneKpaTHoro cnocoSa TeACTRIN, BEIYIHETO K PEITERHID JA0ATH,

- OnaHMpoBAEME PadOTEL (CAMOCTORTENBHOH HIOW C© OOMORLIO NPCnOAABATESIE) HAd
SATAHHEN,

- DCYMCCTHIEHHE B MPONECCe BLINOMHEHHS CaMOCTOATENsHOH paboTEl CAMOKOHTPOIR
{HpOMERYTOMHOTD H KOHEHHOTD ) PRIy IhTATOR pafioTh W KOPPEKTHPORES BRNOAHEHKA paboTs;

- pedIeKcHs,;

- ppeseHTAMA PaboTh

10, Meroan9ueckne peKoMeniauil L8 NPerieiaBaTens

B veaoeHAx HHOOPMATHIALHH BCex cthep OesTefLHOCTH HEROBEKA MICHHL TMeKIHA ¥
OoCKH © Menom ¢TanopHTeR Be addextHeHEnM. TipeanaraeTcs MCNOIBIORATH NpeISHTAIMHHE,
COINAHMEIE  CpefiCTRAMH MicrosoftOfficePowerPoint.  JlemoHcTpanua  Casilos  QOMEHE
COMPOBMKNATECA OTCTYIUIEHHAME OT PEKEMA  ICMOHCTPAINE H NOSCHEHHAME  JIEKTOPA.
MAUHTEARHYIO WACTE CNAROOR MONHCHE! 3AHHMATE HILTHOCTRRUHE. B npouscee HINOMWEHHA
MATEPHANTA TAKOH neriid Heo0xomMMe aEICHTHROBATE BHEMAHIE emyimatenel HA KIKUEBEX
MOHATHAK €€ TEMHI.

Ecnu Tpefyerca E HMM BOIBPAMATRCA, TO JNR FTOCO nemrecoobpaing IpoKpYIHBATE
matepuan (cradasl) masan. [lpe aroM  caemyeT AKTHBRINPOBITL BHHMAHHE CTYICHTOR
BOMPOCAME, KOTOPBIE, KAK MPARHIG, KACAlOTEn BeChMa MPOCTEIN, HO KIKMEBRX MOHATHE
(JIHOBPEMEHHD CNEAYET JABATE CTYISHTAM BPCMA LA TTOMETOR o FAMACEH B CBOHX KOHCMEKTAX.

Hanomennnd papuant galr honee Bhicoknil 3gupekT, ecii BO BPEMSA JEKIHH HA DYHAX ¥
CcTyfenton GyAeT PaslaTOMHEIN MATEPHAT (TEIMCHL WIH MONHEH KOHCTIEKT NeKiHA, eaafial
NpeIeHTALHA ),

IMpaxTuyeckue SapATHA OPEIYCMETPHBAICT HIYUEHHE HOBOIO W IAKPETLICHHE
npopaboTaHHOTO Ha NSKIHEY TEOPETHHECKOID MATCPHATL. TTocne ToTe, KaK CTYACH TH paidepyT
TEOPETHHECKMA MaTepHam 1o AaHHOA paboTe, MM TIpEANAracTes BEIGIHHTR TAJAHME HIH
npejeHTANIG o Npoitnensoll Teme. HacTe Ja7BHAI  MOMET BRIIOIHATRCH CTYIEHTIMH B
KAUACTRE CAMOCTOATENBHON NOATOTOBKA K 3AHATHAM, TeMBI MPAKIHUSCKHX paboT CTYASHTAM
HABECTHEL JSpaHee, MO3ITOMY K HAmIOMY JaHATHIO CTYASHTR [TPHXOINT MO OTORISHHBIMEH.
JagaEua 70 OpaKTHRecKHEM  pabOTAM  PEEOMCHIYETCR  BBUIOIHATE € HCTIONB30BAHREM
nporpaMMANTD ofecTieteH s, HMEILETOCA Ha rahenpe.

NPHIOKEHAA K PABOYEH IIPOIPAMME
- CTpyKTYpa H COREPIKAHNC JHMCIHTITHHE {Tlpenosenne 1)
- Anpotanud paboveil nporpaMmbl AHCLHITHAR {Tlpanomenue 2);

I8



- thony ouerovEBK cpencts (TTpunomenne 3).
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Mpunceenee 2
k pafoaeh mperpamwe
AnnoTauns paboqeil nporpaMMul yaebHOH THCHHILTHHE]

«TepmoobpaboTia METAINHYCCKNX MATEPHATORR

Hanpasnesne nogroroesy 15.03.01 «MamnnocTpoennes
OfpasopaTensRan nporpamsa «Mamuob B TeXnoaorus 0dpadoTku saTepiaIon
MaRAeHTEM B METHINLIX NPOHIEOLCTRANY

1. [leso 5 3aQa a0 OWCHUILTHHED

K OCHOBHBEDM OeAAM OCBOCHMA AHciHnaminl o TepmoobpaboTHe  METALIMYSCKHR
MATEPHATOE) OTHOCHTCH:

— OFHaKoMOeHAE COVUSIOWMXCH C TEOPSTHUSCKHMY (CHOBAMH TEPMHYECEOR H XHMHKEO-
TepMmeckol 0GPABOTEN METANIOE M CIIABOR W TEXHONOCHER TepMuMECKDH M XHMMEO-
Teprudeckofl oGpaboTrn cransll B CIaROR;

— POPMHPOBAHNEIHARNE O NPOLECCAX, MPOHCXOIALIEK B MATCPRARAX NpH TSLI0BGM H
KOMONCKCHOM  BO3INSHCTEMH  HA  METAUIHWMGCKHE  MATEPHANL, ¢ 2 3AKOHOMEpPHOCTAX
HOpPMHPOBAHHA CTPYKTYPE W CBOHCTE PasiHvHBIY MATEPHANOE, METOLAMH KX YNPOUHEHHA AOH
nauBonee 3hGEKTHEHOTO HENOTBIOEAHNT METCPHATE B TEXHUKE,

K OCHOBHBIM 3aQadaM OCBOSHHA nHcuMnNRHL! « TepMoobpaboTHA METANTHHECKHY
MATEPHANOR» OTHOCATECA:

— DCROSHHE OCHOBHBIX IFKOHOMERHOCTEH NpCHpameHHA B METAMRAX W CNAZBAX OpH
TENNOEOM H KOMOHHUPOBAHHOM BOSIEACTBHNL

— HMIY4EHME OCHORHAIN COOCODO0B BORACHCTRMA HA METANTHYSCKHE MATEPHANLL OYTH
POPMUPORANEA CTPYETYPRL M (PYHKUHOHANBHRK CRORCTE,

— HAYMHTHCA YIPARIATH CROMCTBAMH U2PEl NOTY9SEHHE COPENEncHHON CTPYRTYPEL
HAIHEHATE OMTHMUIEHLIE BHIAL Tepruyeckoll obpaboTry 0 KOHKPETHEIN EASCCOR MATEPHANOE
€ RNBRY OV IeHHES TPedyeMEx CHOACTR.

2. Mecro auenunannel & erpyeType OF1

Mucounnuaa «TepMoobpadoTie METANNHYECKHY MAaTepHanoks OTHOCHTCH K HMHLIY
npodecCHORANEHER YHEGHEX AHCUHIITHE 10 BRbopy bnoxa | aJ[acuunnuas (Momyma)e (B1) o
BXDIHT B OCHOBHYK OOpajoBaTeNEHYED (IPOIPamMMy NOATOTORKA OAEATAEDA MO HAMpARIEHHIO
nogroroskn 15.03.01 «Mamusoctpocnnes, npodmne «MammHel @ Texxonorun 00paboTKH
MATEPHANOE THENCHHEM B METHIHEIX MPOHIBOICTEAX # 3A0MHOM {(HOPMED DOVHCHMS.

Hucuwnnunaa o Tepmoolpadorke METALTHYCCKHX — MATSPHANOE®  BIAHMOCEAIAHA
JNOTHYECKH H CONSPMATENLHO-METOAWYECKH o0 CRENYHOIHMMH JAHCUHIITHHAME H UPAKTHEAMH
OOI1:

B Gazosnd yacmu (B1.1):

- (hIee MATEPHENOBENISHAE;

B gapuamuenoi wachm (1.2}

- Henemadssa Ha IpoYHocTs B H3HGCOCTOHKOCTE,

B yacmu ducyunatn no subopy (5 1.3)

= DIEHKO-XEMAUESCKHE NPOUSTeR PH HAIPEBE.



3. Tpefopanus K pesyAbTATAM OCBOCHIN AHCHHTLTHHEL

B peaynbTare MayuSHH NHCLHIIHHE ¢ TepMooGpadoTka METALTHICCKHN MATEPHAIOR:
CTYHEHTH JOTHRHEL

IHATES

e parh OCHOBHEE IAXOHOMEPHOCTH (OPMEPOBAHKA CTPYRTYDPE HA PasiiTHEDS CTRIHAN
TepMEeckoi obpatoTi;

o [lponeccs, NPOHCXOZROME B  MAETCpUATaX NpH  TENAOROM  H  ROMINIEKCHOM
BO3ACHCTEHE,

s PegitMil NpORSIEHHS OCHOBHRIX BHOOH TEPMUHECKOE obpataTKK, IPABHIA TEXHHEN
Bes0NacHOCTH IPpH BX CCYIISCTRICHEE,

YMETh:

¢ BLMmonHaThE MeTAOTpAfiHuccKie HCCHCA0BAHKH CTPYETY RS TepnMoobpalboTaHHLX
H3ENHE.

o Paspafarsieare ¥ GHATHINPOBATE TIPOUECCEL TEPMHHSCKOR 1 NHMUKD-TEPMEMCTRON
ofpafoTrH;

e BLOONHSTE OCHOBEES BHAEL TepMuuecioit ofpabomkn  npr COGIEOIeHHW
axonornYeckoll GeronacHocTH

BIATETE!

s (JCHOBAMHE [POCKTHPOBAHMA TeXHONOMMYECKHX [pouectod H TEXHONOTHYSCKOR
JCHRyMeHTANEH, HAPHKAMH PACUETa W KOHCTPYHPOBAHEA HINENHA MAITHHOCTROCHIA,

e HapnkaMu OpoBeSHHE GCHOBHEDX BHIOB TepuuHeckoit obpaboTrH 1pH CODMIOMEHHH
axonorHyeckoit Ge3onacHocT

4. Obnim INCUATITHHRD 18 BHALI yaehnoi paborTe

| Bua yuebnoii pafore Beero nacon CemecTp
il
Ofman TPYAseMEOCTE 108 (3 3.2)) 108
AYIHTOPHEIC JANATIN (BCe0) 1 L 36
B rom qneae ==
lewuun 18 18
MpagTHYECKHE JAHTTI N
-..I].Hﬁ-l:rpﬂ.Tﬂ'[];'.:hI'E JanATHI T 18
CamocronTensnan paboTa 132 72
Kypcogan pafora ] Her
Kypeosoii nﬁucm' . Her
Bujt mpomesy TOUROT 3TTeCTam HaeT , 3ager




Moesamcewue 3
& pirtoadd npospasesnd

MHHHCTEPCTRO HAYEKH H BHCINEND OEPAIOBRAHKHA PDI:-‘L'.HHL'HEIﬁ BEAEFALIFH
EEIFRAEEOE TOCY PO TBEHHOE EHCHETHOE ORPATIRATEHOE YUPEH/EHIEE RECT EEMOEATIHAHHA
JMOCKOBCKHH MOJHTEXHH YECKHH YHHBEPCHTE T »
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Bapuant Gnaera K 3aMeTY

1. Buawr oTwuAra Nepeora pond,

2, (OFTIYCKEER XPYNKOCTH, BUJL, PHYHEE (Y TH YMCHBIISHHA CRIOHBOCTH ¥

OTIYCKHON XPYTIKOCTH.
3. OnpeleddTh CTPYETYPY CTMIH B TOHRAX 1-5.
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Tepesiens BONPOCOE K IAMETY

Bonpoce Ko koMIETeRmm |
KTaccHiKAIEA TPONeccos TopMiteckod obpadoTsn TK-17, TIK-18
OB iuag XapaKTepHCTHEA NPOIECCOB TEPMEMCCROH obpadoTii ME-17, [TK-18
CBA3h AHATPEMMEL COCTORHUS ¢ BOIMOMHOCTAMH [IPHMEHCHHA TTK-17

DEAIEYHBIK BROE Tephirdeckod obpaboTii

Buisl 0THKHTA NEPROTD POJE

[TK-17, TIK-18

Hepapsopectan KPHCTATTHIANRE, NEHIPHARAS THEBLLHA, OOpPAIOBAHHE MK-17
HEpRRHOBECHBIX il

[oMoreHESHPYROMHE OTHRHT [MK-17, TTK-18
O 1% CHATHA BHYTPEHHHX HAMpaseHHil [TK-17, TIK-18
BaRaHde IECTHYECKOH AedopManis Ha CTPYKTYRY MaTSpHATIE. [TK-17, TIK-18
PexpHCTAMHIAHORHRIRE OTHHT

BosspaT H moAMToHA3ANME TK-17, [TK-18
CofupaTelsHas 0 BTOPHIHAR PEKPHCTALINIATILL, [1K-17, ME-18
Jiuarpamna pexpHeTANITHIAIHA IK-17
Biibl H perciMEl AOPCKPHCTATTHIANHOTHOTD H TE-17, [IK-18
PEXPHCTATIH RIHOHETD CTIHHTE. |
Hanenetie cRafCTE IpH OTHEHETEe XonoaHoIedopMHpOBIRHEN [MK-17, ITK-18
METEPHALCB. .
OCHOBHBE JaKoHOMEpHOCTH (AI0BEX Tpespamennil. TepuoHHAMHER TTK-17, TTK-18
(pazoBLIX OpeEpaIleHui

KnHeTsika Gasoss ApeapaLiEHii MIK-17, TIK-18
TIpespamieHia B CTAILAX [IPH HArpeRe MK-17, [TK-18
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Poct aycTeHHTHON 3epiHa. CIpykTypHAA HACTEACTRSHAOCTE H MK-18
MepekpHCTAMNNNIAMA AYCTEHHTS
JuadhdrysnonHoe TpeBPALIEHTE AYCTEHNTA NPH CXTRHACHHH. MMK-17

| [lmarpasiva HIOTEPMAYECKOTD PACHALE DEPCOXIARISHIOrD AYCTENHTA NK-17
OcHOBHRE OCOSeHHOCTH MAPTEHCH THOMD MPEEPAILIEHHA ME-17, [TK-1%
CroficTea MATEPHANOE IPH JAKATKS HA MAPTEHCHT ITR-17, IK-18
BeliHHTHOS MPeBPAllEHHE [ME-17, TTK-18
Bubop peEnMOB Harpesa s Jakamky cTaneil. (hamlainime cpeibl TK-17, [TK-18

Crocols! Xt eERE TPH 3aKANKe.

[TK-17, TIK-18

IMperpamenns TpH OTNYCKE 3aKANSHABR cTameh

[TK-17, TTK-18

| Buabt oTmycks.

TE-17, IIK-18

OTIYCEHER XPYIIROCTE, BHIL, OPHHHHE B ITYTH yMEHELISHAR
CENCHHEOCTH K OTNYCKAOH XPYIIKOCTH.

MK-17, [K-18

Yaxanxa Hes nonaMopdHE DpeBpatieHni TK-17, [1K-138
Crapenne. HameHeHne CB0RCTE TpR CTAPSHIH. IME-17, TIK-18
Tepmuuzckan 06paboTEa AMOMHHHEHEX CIIAROE [TK-17, [TE-1E
[opepxrocTHAL 3AKATRL CTANSH. MK-17, TIK-18
OcobennocTa Harpesa ps Jakanxe TBH. TMK-17, TTK-18

Brifiop pesuMoR JAKATKN | oTIycka npu narpese TBY,

TTE-17, [TK-18

YeM oTAHYAETCA MO CTRYETYPS H CROACTBAM CTANL OXIAAACHHAR N0
pomnmant 1 B 2 7

AN\

TK-17
OnpelenHTe CTPYRTYPEL B TOKAX A H B THArpasMel
| S
| MK-17




EcTe 2 pEOEALA B CTRYKTY ax CTAH, oXMTAKICHHON To pesuMan 1 H
99 Ecili €GT 10, KaK 370 BIHACT HA CBOACTEA cTany?

[K-17
OnHIETS CIPYRTYPRl B TOUKAX &, C 1 d aHArpasmbL
— =
TIK:17
-Illi
B wem orIEMHe CTPYETYP CTATH, OXNAAIEHION N0 PERIMAM =33
K« ITK-17
i A ST
- = o
Onpegenyie CTPYETYPY CTATR B TOHKe K mnarpasMby
MK-17
e
B dem pasHHIA CTPYKTYR, TOMyHEHHEIX 0 PEFRHMAM 1-37 -
-17
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Komnaex el 3aaaanii 418 KOHTPpOAbRLIX pabor

Tema 1. Bregenne (T16-/7, [TR-I8}

Pons Tepmuascxofl o6paloTkH B METAUYPTHYECKOM B MALTHHOCTPOHTENEHOHR
NPOMBEILEHHOCTH,

Hetopsd passwTHA TepmoobpaboTeH

Tema 2. Obmue 3akoHoMepROCTH Tponeccor Tepmoobipatorsa (JI007, [TR-15]

Cra3b BOIMOKHOCTEH TepMpeckeid o0paboTiH ¢ AHATPAMMAMH COCTORHKA
EKnaccnnranmis OCHORHEX BHACE TEpMHIccKol odpaboTxe

Tema 3. ©azonuie npespamenns upn warpese (T11-7, JTE-15)
PoCT AYCTEHMTHOTO 3EPHA OPH HATPEBAHNH
CTpYETYPHAR HACACACTEEHEOCTE H TEPEKPHCTAIIINALNS SYCTCHHTA

Tema 4. Mperpamennn npn oxaawnennn ((TIR-17 TTR-18)

BnusHHe CTENEHHA NEPEOXTEHICHNA NPH OXIAKNSHHH K AYCTENHTHOOD COCTOAHHI Ha
CTPYKTYPY B CBOHCTEA CTAneH

JRarpamMa HIOTCPMHYECKOrD NPeRpalle A TPH OXIGHICHHR

Yenoaus ofpaioBalHe BREIMAHIITETTOBOE CTPVRTY L

Tema 5. KHOeTHES MAPTENCATHRX nperpamennil Daiossie NpespamieHus npH
saKaaAKe fe3 moanmopd e npespamendl (JIA-17 IR0

OcofeHH0CTH MAPTEHCHTHOID NPERPAIIEHH B YINEPOIHCTHX CTanax

CTpYRTYPHEIE THIEL MAPTEHCHTA

KpreTannorpadiis MaprelcHTHOO NPpeBpaLeis

Mexannav Hopmaaenoro i Gesgnduby3HoHHOrD NpesplieHys

Tesma 6. TepmooGpaforia Gez paronwx npespaesii. (JIK-17 [TK-15)
Buaw oraera | poaa.
BiMAHHS HATPEEA HA CTPYETYRY M CBOHCTRA X0a0aHoaeopMEPOBAHERIX CINAROE,

JHArpaMuMa peKpHCTATITHIALHH
TTpHYHHEE BOIHHKHOBSHHA BEYTPEH UK HANPIREHHR
Yenosna ofpasoBaHny KBRIHIFTCKTORIHE CTPYRTYD

Tema 7. Crapeune n ovnyex (JK-17, [IK-15)



TepMonHHaMHIEA TPOISCCOn BEASACHIA H3 TEEPI0ND PACTROPA
Cragus cTapeHns
Brugnme TEMIEPATYPEL OTIYEKE HA CTPYKTYPY M CBORCTRA SAKANCHHBIX CTATEH
BnHsHHe MernpoBaHHA HA NPOLECIEl TPH DTHYCKS

Tena 10. Texuonorna reprudeckoi obpaborkn (K17, [TR-148)

MpeapapHTenbian B OKOHUATEARHAA TepMHISCKANL ofpaboTra, Llemm u MecTo B
TeXEONCrHHMECKOM TPOLECCE H3TOTORNEHHA AeTanell i HHCTPYMEHTS

[TpeasapeTensHan TepuEvecKan o0paloTha AN yNYHIIEHAR TEXHOIOIHYSCRIX CROACTE

Brbop pekuMon OTHERE

BrOop peR@MOB IAKATKH H OTITYCKA

BLIGOP PEXEUMOBE CTAPCHHA IHCNEPCHOHAD TREPAIONIHX CTIALBE

Kpurepin angHKn:

- DHCHKA «IAYMTEN0» BLICTABINETER, eCOH DCHOBHOS COOEPMANNE BONPOCH
PACKDHITO, B OTBETE MOTYT COAEPAATECA HETONHOCTH, ROTOPRLE B IENOM HE BIHMIOT Ha
HANOIKEITHE METEPHATA B HE CONCPHAT Mpylb omiak.

= (MIEHKA WHE SRTTeHO BRICTABARNETEH, SCIOH HE PACEPRITO OCHORHOS COMEPHEAHHE

MaTepHans, oDHEPYHEHD HESHANNE DCHOBHLIX TIONOIKEHHHA 10 TEME BONPOCA.
TpueyTeTayior rpyime omudKm,
OTEET HA BONPOC OTCYTCTRYET.
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Ofpasimnss BONPOCOE W3 GOHIR TECTORLIX JNAARNIN

Tewa: Dasosbie NPEBpaImeHNE & cTAAaT npn warpese (II-17, ITR-18))
Crams: Y8, sarperas ssme 727 TPamyees [ ketcret CvomT HvETS CTIYRTYEY:

HYCTEHNT

O nepaut

[ sMapTescAT

O eppeer

Jndanwe 2

Passiep sepra pH OOBLILIEHAN TEMNEPATYNE: CTANH B DENACTH CYINECTROBAIIA Sy CTEHITI. ..

] yrennqpEaETCA

O yueseinaerca

O e A3MeHISTCR

C] cHa9ane YMERBLSAETCA, NOTOM YReAHTHBSET (R

Jadawne 3

CrpyeTypa NepanTa, COPOHTA, TPOOCTHTA COCTOHT H3 (e

¥ Gepprma

Wl nemesTaia

O rpadra

00 maprencera

O ayetennra

Fadanne

Harpee eranesi esae 727 rpagycos [LIRCHT NPHECINT K IRekPAllEi.

(£ neponTa B BYCTEHAT

O peprwtaosy

(] mapTeHcHTHOMY

U fefisueeony

Jadwrne

Teperpes - Hefiekt CLPYETY P CTIVH pH TepMooipe0ot ke, BIIBARHBI...

[ pocTou sepHe aycreknTa

O pacrzanenHes cTam

O fasonail mepekpreTa TR ALbHET

[ mapTeschTHEM NpeypariEEen

Testa : (rasosete MpeBPANIENHT B CTANNE 0PH oxnassewnn (TR0 7, JIR-14)
Testa: Mpenpuuesin N Aarpese skanenmoi e (JTTR-17, JIK-14)
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Jndanue |
JayaneHEEA CTUTE OGS HHIK0ID OTIYCKD HMEeT CTPYRIYPY...
[l mMapTescHT OTIYCKS
0] meprenchT JaKATKH
[ copdar oTycEa
[ TpooeTHT OTIYCKA
Jadmune

SaiATeHAY CTATH NOCHE BRCOROTS OTIYCER HMEST CIPYRTYRY-..

B coplr oTmycsn

O magrescuT OVIyCKa
O nepnyy

O tpoccTeT aTmyCES
Jadarue 3

acrein Kapiuaos b pesyAsTals KOaryAaLEH ..
¥ yHpynHEOTCRE

O yweRbmEOTCR

O mamestaror §opay
O pacTeopRsTed
Zadarme 4

NMerwpysonme snesentsi Mo, W, V, Cr Bunsiar B0 nponsie Roarynziiii:

¥l sameannar

O yewopawT

O we srumar

Ol oeTaMaBmmRzKT

Jndanue §

Hanfoneimsi yaenssbii 0OLEN RMeET CTRYKTYpa:

¥ maprencHT

O nepiuT

O teppur

O coplsT omycha

Tewa ¢, Omknr mepaore w sroporo pra (F1K-17, ITR-18)
Jadunne |

O EeHIE DeTiNN TpE CTRATE TPOHTXOINT...

B ¢ neswio

O ua soanyxe

O g mucae
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O mpone
Judanue 2
Harpes. fiph roMorenHangyiomiEs OTaHre KYIHEY CTHTROS MErHPOREHROH CTATH OCYLUSCTRITAKT (0 IanyCoR

[feancax...

(W 1100-1200

O 50100

O 400-500

O 100-200

Jadasee 3

FaspTeR TOMAARS CTAITH OGS HEMOIMOT0 OTAHIE HMEET CIDYRTYDY...
Y epmITEMEHTHT

U peMesTaT

O diepprr

O nezefypit

Fodanne 4
OXNAACHHS DR HOPMATISALNH OCY ILECLARAETEA, .
] mapoyxe
O osoge
O ¢neass
O B macme
Jacamie §
DBTCRTOMINA CTRTE NOLE CTRMIL IMEET CTPYRTYPY...
il nepiw
0l meaprescur
Ul megelypur
O pesenrir
Tema : Jaxaaka cvamn (TIF-1 L, [TK-16)
Jndanue |
JaranciNIA YrISPoIHCTAR CTANE X3PRKTEPHIYETER BEICOKON. ,
¥ TepzOCTRE:
O mIacTHSHOCTERD
L] neasodTiss
U renmoeTollocTee
Javasme I
Omasmespe TP JARANEE NOTEHD IPOKOANTD GO CROPOCTERD BRILE...
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B kpmeseckoi
U sagaManspoft
0 wakcsatEoH
O cpemned
Jndanue 3
JakAIHBACMOCTD - CTIOCOBHOCTE CININ B PeIyALTATE TEpMLeckol 0fpaboThN N0BRILET,.
[ TeeprocTs
L] MardaTsyss npoRALAEMOCTS
U museTiuaosts
O anextpoconpoTeEnekie
Jndanue 4
YINepoaHETHE CTAH JARATHBAKT B. .
[ pone
O s mons remim
[ neun
] 1aBoanvxe
Jadawue 3
Cnocofil SaHATKH CTRIH. ..
HAOTEPMAYECK AT
Tewtn: Ovmryew cvanm (TTK-17, JTR-I8)
Jndanue 1
Ymywmeane - TepmooSpetorrs, coCTOAEE HI 8KATKA H...
[l EH3KOFD OTIYCKA
0 epemsere oTmycxa
M sicoxoro ommyesa
U orsmra
Frdanie 2
Crrryer: sakanernol crans - repmosdpataTsa..,
[l npeczeapHTemrzs
O nposexyTosras
U mofTaToRETensan
¥ oxopwaTenEEAs
Jadarue 3
COOTBETCTBAE MEkTY BHITAMN OTIYCKE M TeNneparypass o rpayeax [emscis,.,
150 HEE T
41K cpeansii



GHIH BRICOKKA

NPOMEEYTONHBIE

Tadane 4

Pegynuzil § RaMepuTRILHME RECTPYMEHT H2 palowive caoffcTal NOABEPraaT WKAKE W ...

HH3KOAMY FTILYGEY
O EwcoKoMy OTIVCEY
[] cpegremy ormycky
O ymysimemEm
Jadanue §

CTpyETY[hl 30KAenoH 0 OTITYILERHOH CTAH B IOPREIKE YBCIHICHAR HX TURACTRYHOCTH. ,

1: maprencut vy csn

22 TPOOCTHT OTHVERD

3: copdMT oTmycHa

Tema MopepxuocTioe YIPOuHERHE CTRILRRX Waaewi (fTR-17, [TR-18)
Jadanie |

Tepuomexanniectay o5pafoTra JRIHMAETCA B COUSTAHMK TEPMUIECKOH olpadoTen €.,

O nemenvaumei

[ fopupozanmnes

B anactimeckod nedopuanied

O pexpretaninsammeil

Jndanye 2

TlemeHTutNg NOREPEET CTATH...

¥l mekoyToepoancTHE

[ epammeyrmeponcTse

00 precoknyrnepoIHcTHE

O mobwe

Jadanne I

ATHTHPOKRHAS - 3T0 HACEILEHHE DOBEPXHOCTH CTATN. ..
¥ amosiomees

L sonkenes

0 xpomos

O xpesemem

4, Iadanue {134 [} 6.4.23

TTosepxuacTiice MNACTHIECKOE S0 PNRPORIHKE CTANSH N CNIB0S NOBLNAET. .
M mssocec rofEQCTL

O saponpodiocts



[ BAIkoCTS

O TennocToilkocTs

Jadanue 3

TloBepXHOCTIAN SAEATKE OOBRINEST _ NOBEPXHOCTH..
O koppoososinyss SToRkocTs

F mnococtofxooTs

L eAgReCTs

O renmectofisocTb

KpuTepnn ouenKn:

- GIEHKA «I3aYTed s BRICTARINETCH, LTI CTYISHT OTEETHIL HPAEHIEHD Gosee qam

fa SU% BOMNPOCOB TCCTOBLIX JAAGHNE.
- BIEHKA «HE 3AYTENDY BLICTABNEETCH, €CIH CTYMCHT a1 [TPABHTRHER DTRETLI
mepes geM na 509 BRONPOCOE TECTOREIX 3AT3HNH
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