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Iporpamma JHCHMITUTHHEL «Tepmoobpaborica METALTHYMECKHX
MATEPHAJIOBY COCTARICHA B COOTEeTCTERMM ¢ TpefopaHusmu @OIOC BO =
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[porpamma  JHCIHINHHE «TepmoofpadoTka  METALIHHECKHX
MATEPHASOBH COCTARNEHA B coorpercTim ¢ Tpebosanmavi PT'OC BO u
yueOHEM TLTAHOM 110 HAMPABICHHIO 15.03.01 «MamunocTpoeHaes: o MpOQHIH
nogroToBkd «MamuHbl H TEXHOMOTHH ofpalioTkn METAAI0R AABICHHEM B
METHIHBIX MPOHIBOACTBAX.

[MporpaMMy cocTaBHI:
K.T.H., OOIEHT Cf / — /E.B. JlykpaueHxo /
-

[Mporpamsa  IHCIHILIHHE «TepmooGpadoTka METALAWMeCKHX
MATEPHANOBY» [0 HATPABIEHIO 15.03.01 «MamuuocTpoerue» U OPOHHIIO
nogroTonkH «MamuHBl B TEXHOMOTHH ofpafoTKH MATEPHANOE IaBJICHACM B
METHIHBLIX  MpPOHIBONCTBAXH  YTBEPEICHA Ha sacefamii  KadepH
«MarepHanobeneHHe?

w23 o¢ 20 /4 r., uporoken Ne e

Japeyiommii kadeapol {:?%f
tpodeccop, A.T.H. : (AT T Tnstren/

[porpamma JTHCIIHILTHHEL «Tepmoobpadoria METAJIHYeCKHX
MaTepHanoB» [0 HANPABIEHHIO 15.03.01 «MawHHocTpoeHAE? [0 npodEmo
«Mamensl ¥ TEXHOJOTHH 06paboTEA METALIOR papaendeM B METHIHBIX
NpPOH3BOICTRAX) YTBEPIHICHA Ha sacenanny wapenpsl «ObpaboTka MATEPHAIOB
NAREHHEM H aJJHTHEHEIS TEXHOIOTHIY
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1. Uean oenoenis THCIHIIHHEI

K ocHOBHEIM IEHAM OCHOSHHE AHCIHNAHHL ¢ TepmoohpaboTrs METALTHHEECKHX
MATEPHAIOE OTHOGITCA:

—  p3HAROMASHHE 0OYIAOMKNCE C© TOCOPETHICCKAME DCHOBAMH TepMuETeckoil B XHMHKO-
repMugeckoll OOpaloTKH METANIOE H CIUIEROE © TEXHONOTHEl TepMHYECKOH H XAMHKO-
Tepmuseckoi ofipaGoTea cTancii B CILAROR;

— fropMHpOBAHHE AR O NPOLECCAX, NPOHCXOLANIHY B MATEPHRATIX NpH TEMCROM H
KOMIUTEKCHOM  BOSNGCTEMH  HA — METALIHYSCERE METepHATEL, O  S8KOHOMCPHOCTAX
HopMHpOBIHHA CTPYETYPLL B cpoficTE PAIMMUHEIN MATEPHATUE, METOILE HX YIpOYHeHH: A8
panbonee adydexTHEHONO HCTIOMEIDBAHHAE MATEPHATOR,

K oCHOBHBIM 38I89aM OCBOSHHA ANCIHIIHHEL sTepmoobpaboTka METAMTHYSCKHR
MATEPHANDE OTHOCATCS:

_ pepOEHHE OCHOBHEIX 3aKOHOMEpHOCTeH NpCBpMIICHAA B METALNAX H CILTARAX TIPH
TernoRoM H KoMOHIHPOBAHHOM poagelicTeiN.

~ HIVHEHRE OCHOBHBIX clocobos po3NefCTRAA HA METRLIAUECKAS MOTSPHATEL TYTHE
OPMAPORAREA CTPYKTYPE! H (YHRKIHOHATBHER CBOHCTE;

— HAYMMTECS YIPARMATE CBOHCTRAME TEPE3 TOMy4EHHE DOIPENENCcHHOR CTPYRTYPEL
HATHASETS ONTHMANBIEE BIUIL] TEPMHTECKOR obpafioTki UL KOHKPETHRIX KIaccOB MaTCpRANOE
¢ HENLI0 ToTyaeHs TpefyeMErk CBOHCTE.

2. Meeto mnenumanasl B crpysrype QOLI faranapprarta

Mueusmnneee  «Teproofpaborka METATTHUCCKHX MATCPHATORR OTHOCHTCd K HHCTY
npodeccHOHATBHED YUeOHEN JHCUHIANE [ priGopy Bnoga 1 a/lpcuunmmms {Momym)» (B1)
pApHATHRAONH “aCTH H EXOINT B OCHOBHYI0 OOPAI0OBATENEHYI0 [TPOTPamMMY MOATo TOBKEH
Fakanaspa 00 HANPABICHHIO TOFOTORK! 15.03.01 «MammsocTpoennes, npodame «Malmier 1
TexHonorHn oBpAGOTKH MATEPHANOS NARNCHACM B METHIHEX NPOHIBOACTBANY DMHO-3A0MBOT
ropMel o0yHeHE,

Tncumnmmaa  Tepmoodpaborea  METATTHHCCKHN MATEPHANOR)  EIAMMOCBRIREL
AOFHUECKH B CONSPAATENBHO-MCTOARYECKY O CTEMYIOMIMH AUCIAIIIHHAMH H TPAKTHEEME
OO

B sapuamusnott wacmu (B1.2):

- DBmee MaTEPHANOECISHHE]

- Henpiranus HA TPOMHOCTE B MIHOCOCTORKOCTE

3. Mepeuent MIARAPYEMBIX PEIFIRTATOR oOVUEHns 10 JHCLINTLIHEE {0y ITHD )
COUTHECEHHBIE ¢ ITAHEPYEMEIME PeXyILTATAME 0CEOCHITN ofpazoBATeALHONE TPOrPAMMEL

B pesyET4Te OCBOGHHA MHCLAILTHHEL (Momyns) ¥ OOY4mIOMHXCA (POPMHAPYIOTCR
CNEOYIOMNHE KOMITETEHLHE H NODEEE] ObITE QOCTHIHYTEL CHCIYIOMIHE pesyNETATH OhyuEHT FaK
aTan GOPMHPORAHNA COOTECTETRYTOUIHA KOMTIE TEHLTHE:



B pesvanrare scroemns

Kon mi’::;ﬁ;’:m Hepewens nannupyesiig PesyanTaTon obyvyenus no
KOMIETeR N b NECHHIL e
ofnngaTs
[K-17 Ymennem suiGupars THATR:

OCHOBHRIC H *  UCHOBHBIE TPYITIRE  MapKH

BCTTOMOrSTENEHENG 00PabaTEIBIEMETX MATEPHATOB, 0COBCHEOCTH

MATEPHANE B COcoihl X TepuMocGpadoTi;

PraIHIAMHA OCHORHEIX »  Pemmvu nposesers ocroBLIX B

TEXHOMOTHYeCHHN TepnMiyeckoil oGpaborss, npapwa Texnmkn

OPOUECCOR W MIPHMEHATE Ge30NacHOCTH HpH HX OCYIMECTRICHHH,

MPOIPECCHRRBIC METOIB! | yaery,:

HCTUTYATAHHA * BubHpars peRnME 0CHOBHBIX BiT0E

TEXHONOTHYECKOro TepMHETECKOf oOpaboTin.

obopyfosana npy * PaspaSarsimars u anamouposats mponeces:

H3rOTORIEHHE HITENI TEPMHYECKOH H XEMMKO-TEpMITTIeckor

MarmmsoeTpoen (111- o6paboTxm;

17, BAS/ETL:

* HaBemamn paboThl Ha TexHONOTHYECKOM
00OPYIORAKHE NPH NPOBENCHNH
TEPMHIECKON H XAMHEO=TEpMETecknil
obpadoTin
[K-18 VMeHHEM [IPHMERSTE IHATL:

METOIM CTAHJAPTHEX
HCILITAHEH m0
ONPeleneHne (k-
MEXAHHILCKHX CBOMHCTE
H TEXHOIOMHYECKHY
noxaIaTemed

HCTIOMESY CMEBIX
MATCPHATOR H MOTOBRX
Hapennit ([TK-18);

* 3HATL CCHOBHELE IAKOHOMEDHOCTH
PopMHpOBARNE CTPYKTYPE Ha PAITHYHL
CTAXHAX TepMuveckol ofpator;

* llponeccr, npokcxopamme 5 MATEPHATAX NpH
TENNOBOM H KOMILIEKCHOM Bo3gelcTRny.

YMETH:

* BRINOTHATS MeTALTOrpadHIeckHE HoCTRIORAHRES
CTPYETYPE TepMoobpaboTanHnm nmemmii.

* IIpoBoIHTE aHATHS KaYecToa H3genntl noce
TEPMR4ECHON M XHMHKO-TePMREYECKOd
obpaboTrn

BAATETh:

* Hanuikamu onpenenenns kavectsa wanemi g
nprrecee TepMideckoi ofpaGorir

=

4. CTpykTypa 0 cogepsanne THCUNDIHEL

Ofmas TpYNOSMKOCTL IMCUHIIMHE COCTABASET 3

JAYETHRIE EIHHHOE, T.e. 108

HERIEMHYCCHHX SACOB (H3 Hux 72 4aca — CAMOCTORTEIhEAS paloTa TV ACHTOR).

Paspenu acumnmamg «Tepmoofipabores MeTanHueck: MATEPHATORY HIVYAKITCH

TPETREM Kypee.

[Mecroii cemecrp: mexmmr— 18 HACOR, AsbopaTopHie

KORTPOJIE — JE3aMEeH.

Ha

padoTel — 18 wacos, dopua



Crpysxrypa ®  comepmanme PASICNOR  IMCUNMIMHE. CTPYRTYPE M Colepwanme
MRCHHNAER «Tepmoobpaborkea MeTarmaeckny MATEPHAIOBS 10 CPOKAM H BHIAM paGoTH
orpakent B [pravxennn 1.

Coaepikanne pasienon THCHHILIMNEL,

[lectoii cemectp

Brenenne

[lpemner, 3amadn M CONEpRANHE MHCITHTLIMHLL Pons tepmmsecko#i obpaborkn s
METAILTYPrHHECKOH M MAWHACCTPORTENRHOH MPOMBITTERHOCTI. Kasccndmranms ocnomnsn
BHI0B TepMiteckol obpaboten. Tepummteckan obpaborsa u JMHACPAMMB] COCTOMHHA,

Obmpe 3aROBOMEPHOCTH NpoTEceos TepMoofipatoTicn

Obume  sakoHoMepHOCTH  mponeccon repMoobpatiorr.  Tlpumenenne  ocHoRHEIX
OOMOMEHHHE  TeopHH  KPHCTALIHIAIUNE K nponeccy pasoBkrx  npespamemni,  [lomsrac
KPHTHHCCKOrO 3apomenua. KumeTuxa §asoBex npespamensi, Huarpammer HI0TepMudecEnx
NpeEpaumeHai.

Ocnosel Teopun TepMuveckoi obpafoTiu

DazoBele NpeBpaAlIEHT IPH HAIPeBe. Mpoueccsr ayeTemmammm. Mexamms i muHeTHES
MEPTHTRO-AYCTEHATHOTO Npepamenns. Bmuanne cropocts HArPERa HA NEPIHTHO-AYCTEHHTHOS
npespatienne. Pacrsopenwe nabrumounoro deppura m kapbupon. Pocr ayeremmmioro sepma.
HacnemeTeeHHO-MeNkosepHECTEE  H HACHEACTBCHHO-KPYITHO3EPHICTIE  cTanR.  MeTomm
UIPCIEEHEA PAaIMEPOR AYCTEHMTHOTO 3epHa. Ofpazopanme HYCTEHHTA HY HOPARHOBECHLIX
CIPYKTYP. HBfcHHE CTPYRTYPHON HacnemcTeennocTH. Brmmyme BETMHYHHEL AYCTEHHTHOID 3epHA
HA CROHCTRA cTany,

Teopus repymaeckoii ofpatorsn

Npespamesye npr oxnaxgemmn, Juddysnonnoe NPEEPAlcHAE AYCTEHHTA B MEpinT
MPH  MEAICHHOM OXIE#AEHAN. JaKOHOMepHOoCTY NEPARTHOTO npeppamenna. [Tpeppamenne
AYCTCHHTA B MOIBTEKTOMIHLIN H 3a3BTEXTOMINLX cramsx. Bunamme SEFHPYIOIHY JMEMEHTOR Ha
NEPAHTHOE NPEEPAEHHE,

Maprencaraoe npespamesre. Kinermea MAPTEHCHTHIO npespamenun. OcolermocTs
MEXBHHIMA  MAPTEHCHTHOTO MNpCBPAIlCHHSE. MUKPOCTPYETYPR CONABOR, SAKATCHHBIX HA
MADTEHCHT. BausHue fedopManni Ha MspreHcaTHOE npespamenne. Maseemme crolicTs
CILTABOB TIPH SAKANKE HA MAPTCHCHT. belEHTHOS mpeppamenne, [poaykma  Selinwrmoro
Npespamenid. Mexayuweckne cpolictea GelHRTHRD CTPYETYP. OcofeHHOCTH npespamenys
GYCTCHHTA B AD- H SU3RTEKTOMOHEIX Cransx. [lpespamiernc avcremuTa NpK HENPEpPRBHOM
O e HHE,

[peppamenns s saxanemmoft cvann opn sarpepe.  [lpeppamense npw ormvese.
CIpyRTYPHEE H3MEHERHH NPR 0TNYexke. MaMenenne caoficra TpH OTOYCKE CTANCH, 3aKaTeHHLIX
Hi MAPTEHCHT, BIAHAHEE JETHPYIOWHK MIEMEHTOR Ha MPCEPAITEHTE MPH OTIVCKE.



Texunomornm Tepmmaeckoii obpafiorin

Texnonorus tepaursecroii ofpatorin. OBmue NPHELEIIN TEXHOMOTHYECKHN TIPOEccon
TepMEseckol obpaboTen. Knacendmmanms NPOUECCOB H CHoco0OR BLIMOMTHEHHS OTEPaITHE
TepMiticckoi  obpaborks. Mecto ® poms TepMuteckod ofpaloTEH B IpORIBOACTEEHEOM
nponecce. TexHONOrHIECKHE NPONEcesl NPCOBAPHTERLHOR H OROHYATETRHON TePMHTeCKOR
obpaboTks  metanei manms u HHCTPYMeHTOR. TexHonorus wmarpesa, KorTpoaspyenae
arocdepel, Oxnasncnne npe TepMiraeckoi obpaborke. Oxmasammue cpemkr,

CUmwnr Ipoma (Bes  dasossn lpeBpaillcHud). OTAHr nns cEsTHR  Hanpmwenwl,
BosnmxsoecHEEe B PONk  OCTATOMIEIN HADpS#cHHER B OTIIMBEAX, DPOKATKE, CRAPHLIN
KOHCTPYKIHAX, OT o0palorkn pesanmem. Mexammaa YMEHBIICHNA OCTATOUMEIX HANDH HEHHN
pn oTadAre. Pesum omscnra. [omoresmsaumonssii omeir, Hamenenue etpyrrypu u croficrs
CINAB0E PR COMOICHHEAITHOHEOM OTHHTE, Pexprcranamsammomnsi "
ACPEXPHCTAITHIAMONHER oTarr. Hamernenue CTPYETYPE! B CROWCTS CHNason NP XOJHIHOH
[UcTHYeCKOH  medopMamin.  Ovmpx.  [TomHrosmsauss, Maimenenue  cnoficrs fpa
ACPEEPHETALIHIANHOHHOM OTHcure. [Tepeiunag PERPHCTANNHIANAA, TeMueparypel HAYAIa H
KOHIA NEpBHYHON  pekpuetanmisaman; [Ipasmno AA. Boueapa, Bmwmmme coctama ma
TEMNCPATYPE HEYANA M KOHLIA PeKpHCTANTHIALNH. Colupatenthan  pexpreTanimIams.
Cropocts poeta 3epra, Tekerypa NEPEHHOR B cODHPATEMEHON pexpHETANNHIANNH, Bropuunag
PERpHCTALTN ALY, KpuTH9eckas crenens aebopmanmn, e OPHPOIA H 34BHCHMOCTE OT
CotTapa, TeMmneparyp nefopMHpORAHME W oTWHra, Auarpavmel - pekpucTanmHzamEn,
Pazynpounenne npn PEHPHCTANMHIANNOAHOM oTaRre, OTHHF I09 CHETHA HATIPAREHIH,
BoanmsHoBEEME H pomE  oeTaTOWN L HANPAHENHA B OTUHBKAX, NpOKaTwe, CRADHEIX
KOHCTpYRIHAR, 0T 00paboTen pesanmes. Mexammn YMEHELICHHA OCTATOMHEDX MANPH eI
0pR oTHRHre. Pestn oTwnra,

MpakTira Tepmwaeckoii ofpadorcn

Tepuuveckan obpaGoria, pesynnrar KOTOPOH 3ABMCHT OT $asosx NpeapatmenHii,
Orer I poma. Monssi orwer. Hemomui OT#HY. Haorepnmecknit omaur, Hopmamaatms,
JAKATKA ¢ monHMopdHLD npespamendes. Bufop pewcmon HATPERA H ONTAHIEHHH,
JakancuEEE cpems.  Croocobir sawmmgm, BeyTpennNe HANDEAEHNS. JaKATHBASMOCTS H
npokarHBaeMocTe, OGpaborka cramw xomomo, Omnyer. Bunm otnycra. Brifop pesmmor
OTIYCKA, OTIYCKHAN XPYIIKDETE (oGpariman, HeobpaTHmMas ).,

Jasanxka Ges nonmmopdEoro npespamenng. Crapenme. Tepmonusasiuga MPOIecCoR
BRUIENEHH W3 MCPECHILCHHOTY TBEPAOro pacteopa. Bumkl pacnazs. Crages pacmama
Hamenenne croficta npu CTapPEHHH,

Meroae nosepxuocraoro ynpouscuns

MMozepxnocTras  sakamma, Texnonorus  Tepamyeckods 00paboTRE  cTaTH  mpm
HEIYKUHONHOM HAIPCBE (38KANKA TOKOM  BEICOKOR HacTorsl). Cpolicrsa crame nocne
HHAYKHHOHHOR 33Kanky. 3aKkanka npy parpene nazepom, ['azonnavensas saxangn,



S5.00pazoBATENENLIC TEXHOIOII.

Merognka  mpemonamamMs  IHCHMITHER aTepmoobpaborha  Meranmaveckuy
MATEPHANDED W PEATHIANNA KOMNSTEHTHOCTHOrD NOAXOAA B HINOKCHHE W BOCHODHSTHN
MUTCPHANA [PEIYCMATPHBAET HCNONBSORANHE CHEVIOUNY AKTHBHEX B WHTCPAKTHBHAX Hopn
OPOREACHHA — TPYONORMK, HHIHERIYSNBHEX, AYIHTOPHLIX  SEHATHHE  codeTammy o
BHCAYIHTOPHOH paboToll ¢ nemo pOpMEpOBANNS B pespHETHA NpofecCHORATEHBN HABKIKGR
OO0y RO IERCA;

— OpPFaHHamHd W NPOBCOSHHE TEKYIIEro KOHTPONS IHAHHI CTYOCHTOB B (Qopme
TECTHPOBAHHA KOHTPOILHEIX BOTPOCOR;

YiensHbill Bec $aHATHH, IPOBOMMEI B HHTCPAKTHEHALX hopmax, onpegenes raasEol
Henbic  O0pAsOBATENLHOA OPOTPAMME, OCOOEHHOCTRIO KOHTHHTEHTA ol0yRaiommxces @
CONEPAAHHCM THCUMIUMELL «TepmoobpaloTra MeTAIIMYCCKEX MATCDHATORY W B HEIOM [O
AHCOHONMHE cocTapager S0% ayuTopHEIX 3adaTHii. 3aHATHA  JCKOHOHHOTO  THOA
COCTARMEOT 0% OT 00BeMa By IHTOPHEX 3aHITHIE

6. Omenoanbie cpeacTBa LM TEKYIEND KOHTPOAR YCIEBAEMOCTH, MPOMERYToOTH
ATTECTANHE 10 WMTOTAM OCBOCHHA JHCUNINTHHBL B y9elHO-MeToamTecKkoe obecneYeHne
CAMOCTOATEALHOH paboTbl CTYACHTOR

B mpougcce o6y eHna HCNONB3YIOTCS CEYIONTE OLSHOMHERE HOPMEL CAMOCTORTEEHOMN
paboOTEL  CTYISHIOB, OUSHOYHEIE CpPENCTRA TEEVINETO  KOHTPONA — YCTEBSEMOCTH 0
MPOMEEYTOUHEX aTTeCTamEi:

- TECTHPOBAHNGE;

- = KOHTPOABHEE PEDOTH.

COMIEHOUHEIE CPEOCTEA TeKYINEro KOHTPOMA YCOEBAEMOCTH BEITKMART TECTORLIC SATAHHAL,
BOTNPKICEL K KOHTPONBHED PadoTan; GHNeTE K 3ayery,

(0pasunl TecTopsx 3aganiil, KOHTPONBHMX BONPOCOR W SAanaHWi mia POBEEHA
TEKYIIETD KOHTPOLA, DHIETOR K 349eTy, NPHBEASHE! B DPHIOKeHHA 3,

6.1, MoHA OUEHOMNLIX CPEICTE 4NN NPOBEICHHE NMPOMEEYTOMHON ATTECTALHN
OGYIRIOMNXCH 110 THCHHILTIIE (MOTYIH0)

6.1.1. Tlepewens komMnerenumnii ¢ YEaraumes ITance X GopMUpOBAHINH R MpOHecce
OCBOCHHA 00pA30BATEILHOE PO PAMMEL

B pesyneTare oCEOSHWA  OHCTHIHHED (MOIyIA)  QOpMHDYIOTCH  cnemylouTHe
ROMITETEHLIHN

Koa B peryanTate ocsoennn ofpaionaTeasHoil nporpaMse o5y aaomiics
KOMITETEH 1 O0/EReH 00IA0aTE
MK-17 Ymennem BROHPATE OCHOBHEE H BCHOMOTATENLHEE MATEPHATE! H CIOCODEL

PEATH3ALHN OCHOBHEIX TEXHONOIHYECKHX TPONECCOR 1 MPHMEHATE
MPOTPECCHRHALE METOS! IKCITYATALIHEN TEXHOTOTHYECKOT0 000pyIDBARNS TIpH
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HEFOTOBTCHHH HIJSMHE MATHHOCTPOCHNSE.

MEK-18 ¥Mernem MpUMEHATS METOLL! CTEHIAPTHEIX HENBTARAH No OIpeneTeH K
(PR3 EO-MEXARHISCKINK CBOHCTE 1 TEXHOMOTHYSCKWY, NoKazaTensf HETOL Ty ML

MATEPHANOE H INOTORLIX H3ReHii.

B nponecce oceoenns obpasorsrennmoil OporpaMMel JANHEE KOMOETEHIHH, B TOM
HCAE HX OTICHBHEE KOMIOHCHTH, OPMEDPYIOTCS TIOITANHD B XOJE OCBOSHTS obyuaomAM s
THCTMIIME (MOAYAeH), NPAKTHE B COOTBETCTEHH YueQHBIM IUEHOM M KATEHIAPHEM
rpafmros yaeGHoro Opoiecca.

6.1.2. Onweanwe nmokazaveneii m KPHTEPHEE  ONCHHBAHMA  KOMIETEHIMI,
BOPMIPYEMEBIX 0 HTOTaM OCBOEHN THEHILIHAK (MOTYIS), 0MUcaie M OUEHHB AN

TogasaTenes OUSHHBEHEA KOMICTeHUMA HA PATTHYHLIY STAIAX WX opMHpOBARIA
ABNRETC ADCTHACHHE Oy MAONIHMHECE IIAHHDYEMEL PE3yIBTATOR OOYCHHS [0 IHCIHIITHHE

{(MoTy D).

[K-17 - ¥Mennem BONPaT: OCHOBHAIE B BCIOMOTATEIHLR MATEPHATEL B COOCODE peaniIaim
OCHOBHBIX TEXHOTOIHIECKEN OPOLECCOB H NPHMEHATE NPOTPECCHRBHEIC METO/R] SKCILTY aTAHN
TEXHOMOMHYECKOI0 000Dy IORAHHA MPH HITOTORIEHHH HIOSmHil MAITHHOCTPOSHHA,

Kpwrepnn omed nsanmm

Noxazarens
2 3 4 3
IHATE: Ofyuatommiica Ofyaasonmiica Obywarommiics Oiyunommiics
OCHOBHEE ACMOHCTPHPYST | IEMOHRCTPHPYET | NEMOHCTPH[IYET | AcMOMCTHpyer
IPYIIEL i Mapin | HOHSe HETIONHOS SACTHYMOE noHoe
obpafiaTeeaemer | OTCYTCTRHE MR | COOTHETCTRHE COOTBOTCTBHE COOTRETCTERE
X MATEPHATIOE, HERDCTATOMHOE CACIYHOLIHA CIE VIO CAeTYROIHY
B A COOTBCTCTEHG auaHmii; SHAHH FHATAA: OCHOBHEDS
.| EMCOYIOOHY OCHOBHBIX TPV | OCHOBHELX [Py IPYOI H Mapok
TEPMOOOPADOTE | 3iammii H MEpUK H MApoK 00paGaTEIBAeMELX
4, OCHOBHEEN obpebaremaemsn | ofpabareiBacsen MATCPHATOR,
| R FRYIINL H MAPOK | MaTepHANOE, METEPHATOR, 0CoBCHHOCTH HX
U ofpadaThBaeMl | gcofernocTn HY | OCODEHHOCTH HX TepMoobGpaboTEH,
BRI X MATEPHANOE, Tepmootpaloriy, | TepmooSpatorn, PERHMOR
e " OCOOEHHOCTH HX PERAMOB PEIKHMOR NpOBEACHHE
;;pbmqe;ﬁu | TepMO0OpAGOTE | mpopeneRms TTPOBSIEHIA DCHOBHEIX BHIIOR
paGOTKH, H, OCHOBHBEIX BHIOE | OCHOBHBIX BHOOE | TepMuYecKol
o i PeEHMOB TEPMHHCCKOH TePMHYECKO obpaboTes,
i OpCrBCICHEA ofpaforin, obpafoTimn, HPEBRI TEXHHKH
felomacHoCTH DCHOBHEIX MPABHI TEXHHEN | Opasii TEXHEEE | GesonacHocTs npH
i s BHIDR bezomacEoCTR Oe30MacHOCTE HX
OFYTSCTRACHIE, | repMuyeckoll npH HX TIPH Hx




obpaboTkn, OCYIISCTBACHNH, | OCYMECTEIEHHH, | OCVIIECTEICHMA,
MPABHN TEXHHERE | [Jomyckaworca HO JIOMYCKAKTTCA caofoIHD
BesonacHoeTH FTHATHTENLHLLE HEZHANHTENEHLIE OTEPHPYET
npH uX omHGx. OITHOKH, npRoBpeTeHHBIMA
| ocymecTBneHRE | nposamgeTca HETOUHOCTH, THAHMAMH.
nenoctaronoery | Ty AHEHHA TPH
AHAMMTHYCCKIY
IHAHKA, o pay onepaLs.,
NORATATENSH,
oby=aommics
HCTTRITEIBAET
IHATHTEALHEE
JATPYAHEHHR mpH
OTEPHPOBANHIK
IEAHMAMA NP HX
TIEPEHOCE HA HOBRIE |
CHTVAIHH,
YMETh: QGvunomiics e | OfyuaiomHRe Ofiyuamnpmiics OSyuaommiics
BEIGHPETE YMSET HIH B AEMOHCTPHPYET OEMOHCTPHpYeT AeMONCTRERYET
PeAKHME HENOCTATOHHOH HEMOTHOS HECTHYHOE NoaHoE
OCHOBHEIX RHAOE CTEMEHH YueeT COOTRCTCTEHE COOTRETCTEND COOTRETS TRHE
TepMHuecKOH BLIOHPATE CAETVHMIL X COeTYROIHN CICYICLIH,
obpaboTka, PEHHME] VyMeHHH: BROHpaTs | ysmeonii: pubupate | ymenui: smfupars
paapabaTeiEaTh ¥ | OCHOBHEIX BHAOE | POHHME OCHOBHLK | PECKHME! OCHOBHEIX | PEHMBI OCHOBHEIX
AHATHIHPOBATE TepMHTeckoH BEAOR BHADE BMIOE TEPMHYeckoR
MPCLECEH oopadoTHH, TEPMHYECKOR TepMHYECKOH odpaSoTen,
TepMEMeckofi B paspaSareieate 1 | ofpaboTwH, ofpefoTen, paspalaTueaTs o
MM K- AHANHIHPOBATS pazpabaTEiBars H paspadarssaTte 0 AHATHIHPO BT
TePMHBECK0H | MPOLEECThH AHAMTHEIHPOEATE AHAMHIHDOEATE POk
oBpatoTky, TEPMHHTCROH H MpeEcEE OpOIECCh ‘Teprpeckod W
KHMHRKO- TepMHYECKOH i TepaHecKod H KHMHEO-
TEpMWYECKOH KEEMHKO- KHMHEO- TepMHYECKOH
obpafiorrm. TepMuYeckoi TepMHYeckol obpafoTr,
eOpatoTrH. oGpaboTKH, Crobonso
¥Metna 0CBOCHE., | oneppyeT
HO DOMYCRATCA npHoGpeTenHEIMH
HESHAYHTEARHEE
R YMEHHAMH,
RO, NPHMEHAET MX B
TPV AHEHIA TR CHTYRLHAR
AHANHTHYS KHY NOREENEHEON
DITEPRIHIX, CACHEHOCTH,
nepeHoce YMeHHH
HE HOBRIE,
HCCTAHORPTHRIC
CHTYELIMH.




BAATETE:
HIBRIEAMM
paSoTEl Ml
TEXHOIOTHYCCKOM
ofiopyaopaHuH
[PH NpOBeIeHHR
TEpMIHECKof i
AHMEEKO=
TePMAYECKOH
ofipafioTrm,

OEvearEHAcH He
BOIAOTSET HIH B
HEemo TaToaHoH
CTENEHH BIANEET
FELE LA
paBoTH Ha
TeHOIOTHYSCKOM
obopyaoBAHNN
MPH MpoBETEHEH
TePMHYECKOH H
KHMBEO-
TepMHYeckoH
obpaloTrm.

Ofyaacmmica
ENA7ISET HARBIKAMH
pefors fa
TEXHOMOTHYECKOM
abopynoBasHn npy
MPOBEIEHHH
TEPMURBCROH H
AHMIEEQ—
TepMHBECKOR
ofpafoThH B
HETIDNTHOM OOHeME,
AOMYCKAKTER
THAMHTLHEE
LA,
NpOARTAETCHA
HENOCTATOUHOCTE
BRI CHHA
HABEIE&MH T P.Ilmu'
MOKEIATENEH,
OSyaoinpiics
HENEITRIBAST
THAUHTEEHEE
FATPYIHEHHA [IpH
'I'.IPHJ.!EHEHHH
HABLIROD B HOBBLX
CHTYALHAX.

I Oiygaommic
UACTHYHO RIANEET
HOBLIKLMI prOoTE
| Ha
TELHITOTHMES KM
COOPYA0BANKH TP
MPORETEHHH
TEPMHectEoH H
KHNMHED-
TePMHECRCH
pOpafoTHH,
HHEEBIKH OCBCOEHLL,

O ROITYCHARTTOR
HEEHAYTATETEHEIR
CHIHORH,
HETOYHOCTH,
EETP}',IEHEHHH I'IE'I-I-I'
AHAMTHTHYISCKHK
CTIEPRITHAX,
MEPEH0CS YMeHHH
Hi HOBELE,
HECTAH AP THES
CHIYALLHH.

T ey

Ofyummoumiics B
moviHoM obbeme
anagceT Haprxamny
praboThl HE
TEXHOMOrHYEEL oM
OOUPYIOEAHEN NPH
[pOBEAeLEN
TEPMHEYSCEON B
XHMAH K -
TEPMITHECKOH
obpaloTis,
CROGOIHO
[MPHMEHACT

MY HEHERIE
HABREA &
CHTYHLHEX

OB EINEHHOHE
CADMIHOCTH.

TTE-18 - YMeHneM IPHMEHATE METOAM CTAHNAPTHRIX HCOHTAHN N0 OUpegeTeRHD frinKo-
MEXRHHYSCKHY CROACTE W TEXHONOTHYECKHX NOKASATENCH HCIOABIY MBI MATCPHANOE H FOTOBBIX

HIETHH.
IRATH: Ofyuaoupiics Ofyaasmmiica | OSywamompaiics OGyaRImmHHcs
OCHODHERE TEMOHCTPAPYVET ASMOHCTPHPYET | AEMOHCTPHPYET ACMOHCTRHAPYET
JBKOHOMEPHOCTH | MOMHDE OTCYTCTBHE | HETIQWTHOS YACTHYHOS TIOHGE
Itll}'FIHthIDMHHI HIH HEDOCTATOYHOE OO TRETCTEHE COOTRETCTRENE COOTEETCTREWE
CTPYETYPS Ha COOTHETCTERHS CHASTYVROLITHX CINE YOI CILEAYHI N
PASAHMHBX CREAYFIMLME SHAHMI: | 3HAHHHA; SHAHHM; OCHOBHEE | 3HaHmi; OCHOBHELE
CTAMHAX OCHOBHBIS OCHOBHBIE SARCHOMEPHOCTH HKOHOMEPHOCTH
TEpMHECKO BAKOHOMCPHOCTH IAKOHOMEPHOCT | (hOPMHPOBAEHHA (rOpMHpOBAKHA
ofpaborih, (hopMHpOBEAHHA H CTPYETYPR HA CTRYETYRH Ha
NpoLgcesl, CTPYETYVPRI HA POPMUPORLHAR PEITHYHER PASTHLYHEN CTANMYX
MPCHCKOTANHE § PATTHYHEIX CTEIHAX CTPVETY b HA CTAOHAX T‘I!'FHHHE::HGH
MATEPHANAX NpH | TepMATeckod PEITHYHBN TEpMHaEeRaH ofpaboTim,
TETLTOBOM H | oBpafoTws, CTATHAY obpaloTrM, NpOLHECCE,
KoMITeRCHM MPAUEECCE, TEPMHYECKOR npoeccesl, MPOECKDAALHE B
BOANCHCTRIH. MPOHCXOAATHE B obpaboris, NPOHCXOOSIHE B | MATEPHAINX ApH
MATEPHANAX NPH MPOLECCE], MATEPHATEN MPHA TEMACEOM H
TEITOBOM H NPOHCKOOAIIRE | TCIUTOBOM H KOMILTERCHOM
KOMITIEKCHOM B MATEPHANIX KOMIUTERCHOM BOAGEHCTHHE.
BOGACHCTREAN. MPH TEMIOECM B | BO3ACHCTEHH, o CROGOIHO
KOMILNERCHOM , H JONYCKAKITCR E‘WPI'I-'_F}"’E’T
ROINEHCTRHH.
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JonycKARTCH HEXHAUHTEIEHEE RS PETERALIMA

SHAYHTEAbHEIS CHITHEEH, THAHHAMH,

oG, HETOMHOCTH,

iEPDﬂ.E.ﬂ!GT‘E-I

i i SNTPYHHEHHR [TPH

& apami; 110 AHAMHTHUSCRHN

paTY OnNepalHix,

[OKATATENEH,

OO IHECE

HCTTHITHESET

JHEYHTEARHEIS

IATPY IHEHHA

[p

ONEPHPORAHHH

IHEHHAMM PH

HX [IEpesoce Ha

HORLLE

CHTYALH.
YMETh: Ofywmowpiics ne | OSywarowmfics | Ofysarwmiics OGyumoummiica
BEIOOIHATE FMEST HITH b ASMOHCTPHPYST | ACMOHCTPHPYCT AEMOHCTPHPYET
seTanorpadmyec | HEAOCTETOMHOMR HENOTHOS YACTHIHOE MO HoE
KHe CTUMEHH YMELT COOTECTCTRHE COOTBETCTRHE COUTBETCTRHE
HCCNENnEAHAS BHIHNTHATE CARINHIMELH CNETYHHI[HX CIEEOYIOIIHY
CTPYRTY]EI METAANOTPAPHYSCKH | VAMENHH: WMEHHH YMEHHH: BRITIONHATE
TepmocBpaforans | © HOCIEIOBAHHA ERITIOHATE BEITIONHATE METRNAOrpRpHYECK
LI e, CTPYETYPLL METANNOTPAJHY | METATAOTPRHUECK | He HCCTEADRAHNA
MPCBOIHTS repuooipaboTanne | eokme W2 HCChemosainHa CTPYKTYPEL
AHATHE KauecTRa | N WAREmH, HCCTE AN M HHA CTPYRTYpHL TepMo0GpaloTaHHL
HEmenHi nocae APOBOANTE AHATIR CTPVETY PRI TepMoobpadorand | x Mzgenmi,
TepMAUeckol B KAYSLTI HIETHA répMooipabora | eox magenmd, NPOBOORTE SHATHS
AHMMED- MocTe TEPMAMSCKOH | HABDL HITSAHA, | NPoBOSHTE AHANHE | K8YCCTEA MISChHE
TepMHYeckol H KHMERO- MPOBOTHTE KEY0CTEE HAMSTHH | NOCHE TepMUSeckoi
obpaGoTkh TepMHTecKoH AHANHS KaYscTha | nocae W XHMHKC-

oOpadoTrm. n3endi nocne | TepMHYecKOH H TEPMHNECKOH

TEPMUMECKOA B | XHMHKO- ofipafioTkd

KHMHEO- TepMHYECKOi H. Ceobomso

TePMHEBECKOH obpaloTiH onepHpyeT

ofpaboTrH. . WMEHHA OCBOSHEL, npHobpeTEHHAMH

ﬂmm HO NOMYCKAOTCE | yyqeqman,

P z:::;:;mmm NpPHMEHAET MX B

(POHBIAETCH 3 CHT ALK

HeoCTaTONHoeT | He TP HHOCTH, OB RILEHHO

b YMEHHH, T HTPYARCHAI NIPH | o jecgenoeTh,

Ay AMATHTHHECKH

nokETened, DTSRI,

OOYHAHIMHACA | pnepenoce yMernAdl

ey HA HOBBIE,

THAYHTENLHLEE S

ATPYAHCHHA il

i CHTYALIHE,

CHePHPOBEHAA

YMEHHAMH TIPH.
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BNAETE:
HABRKAME
OTpenensang
EAMECTRE HEETHH

B Mpouecce
TEPMEYECHN

obpaboTi.

Ovysiaroirfc pe
BAAIECT HIH B
HEADCTAETOMHOH
CTEIEHH BIaaecT
HABLIKAMH
orpereleHIS
KAMCCTRE HIJRnHA B
I'.IFR:I-HGEDH
TEPMHEECKOH
obpaboTiE,

ObyHammmiic
BLAOBET
HABBIKAMH
OIpeaRTe A
KAMOCTAA
HAOEnHi B
npolgece
TEPMHYSCKOH
obpaboTis

B HEMTHDM
offene,
AOTTYCKAKTCR
FHAMHTENEHEE
QIIHGEH,
NPORBNASTCA
HEJOCTATOUROCT
b BidfgeHnA
HEBEIRAMH 10
pany
MOKAZATENEH,
oo LIEACE
HENBITHRESET
SHAYHMTERLHEIC
FETPY HEHHA
npH
MPHMEHEHMH
HABLIKOR B
HOBBIX

CHTY LAY,

; Diyaaiommuic

HACTHYHO BiagesT
HABRIRAMH
ONpencneHHA
KAY&CTEA WAAETHil
B Mpogcee
TepMHYSCROH
obpafoTin,
HABLRKH OCBOCHED,
HO QOTYCRANKITCE
HEIHANHTENLHEIE
CLIHITRH,
HETOUHOCTH,
HTPYIAHEHHA TIPH
BHATTHTHYSCKHY
DTIEPRLHAX,
nepeHoce YMEHHA
Hi HOBELE,
HECTAHIADTHELS
CHTYRLAI,

OGyuatomrfica &
MTOTHOM OOheMe
BNANGET HABLIEAMM
ONpEnenEHET
KAYeCTrEl Higenuil B
npougcee
TepMAYeckoH
olipaGom,
caoboaHD
MPHMEHAET
MY
HAREIKN B
CHTYALTHAY
[EOBLIICHHOE
CAECHCTH,
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Ml gaasl oUCHHBAHEA peIyALTATOR NPOMERY TOTHOI ATTECTALNN 1 UX OIHCAHNE:

dopMa NPOMERYTOMHON GTTECTAIMN: 3a9eT,

TMpoMeskyTosHas  artectanns  ofywarommxed ®  Gopue 209ETA  MPOBOJWTCE 0O
pe3y/ETATAM BHMOMHEHHS BOeX BHAOR Y4eOHOH paboTEl, Npe1yCMOTPRHHEX yoe(JHEIM TLIaH0M
ne AAHNOH DUCIUANINHE (MOLYIIO), OPH 3TOM YYHTHBAKTCA PEIYNRTATEL TERYINETG KOHTPOLE
VCTIERAEMOCTH B TEMeHMe ceMecTpa. (OueHKa CTeNeHH JOCTHEKEHHA Oy EAIOTTHMHACH
MIAHRPYEMELX De3yILTATOR 06yHeHil 10 JHCIHITHEE (MOTYI0) IPOBOIRTCS IPETOIABATENCM,
BOAYINMM BAHATHS MO TACHHILIMEE (MOIYIKY) METOLOM akcnepriol omenxn, Ilo Hroras
MPOMERYTOUHOH ATTECTALNE N0 AHCIHINHEE (MODyIKY) BHCTARIASTCH OLEHEA #3a9TEHO) HITH
HE 33HTERM,

-
I s

(nucanme
oueNRaARTE

BrimofHeHnsl pee BAEE yueOHo# paloTH, NPSIYCMOTPEHHWC Y4eGHEM
mwiaaoM. CTYASHT JEMOHCTPHPYET COOTBETCTEHE THAHMHH, YMEHHH, HABLKOB
NpMBeICHALIM B TADIMUAX NOKasaTeied, onepHpyer npRoBpeTeHHBIME
FauTeno IHAHHAMH, YMCHHAME, HABRIKAME, NPHMEHAST HX B CHTYAIHAX M4 BRI HE O
cromEocTH. TIpH T0M MOTYT GMTH JONYIICHE HEIHAMHTENbHEE OMHGKH,
HETOUYHOCTH, JATPYIHEHNA IPH AHATETHISCKHX ONEPAHAX, NEPEROCE THAHMI]
H YMOHHH HA HOBEIC, HOCTAHIAPTHEIS CHTYAILHEH.

He BRINOTHEN OXHH WK Gonee sumos y4ebuoH paGoTel, HPeOyCMOTPEHHEIN
yeefHem mranon, CTyJenT NeMoHCTPHPYET HEMOMHM COOTRETCTEHE 3HAH HITA,
yMeHiH, HABRKOR NpPHBEJCHHEIM B Ta0MHIEX noklaTensd, NOmyCKAIOTCR
YHAYHTEIBHRBE OWHOKH, TPOABIACTCA OTCYTCTBHE 3Hamnil, YMeHHI, HAREIKOR
[0 PALY NOKAETeNeH, CTYACHT HCMBTHEACT SHAMHTEIRHEC 3ATPY/AHEHHA OpH
ONEPHPCBAHHI THAHKAMA i YMEHIAMH TPH WX NEPEHOCE HA HOBHIE CHTYAIINH.

He aauTeHD

DoEE oUcHOYHE cpeacTe npefcTasnents 8 [puaokenns 3 k pabouei nporpaMme.

7. ¥uedno-meroangeckoe n nndopmagnonnoe obecneTenne IHCHHILTHIEL.

a) OCHOBHAN ANTEPATYpa;

1, Gerncon I'T1. MatepnanopeesHe ¥ TEXHONOTAE MATCPHANOE YHeOHHK 1A
Gaxanaspos /| T.TL.Oerncon, BMManonms, B.C.Cokenos [# ap.] 7-¢ w3, nepepab. w non, -
M.: Hanarenscreo FOpafir, 2014.-

2. Marepuanosenenne:yaes g gysos. | Apsamacos B.H., Maxapos B.H., Myxnn I'.I.
W Ap.; noa obnLpen. Apsamacosa B.H., Myxuna I~ M: Hag-so MITY mm. H.3 baysaua,
2002

3. Hopswos MM, Teopmns Tepmuseckoli ofpaforkn MeTawton: yeeh.anx sysos. |
Homuros AM, - M; Merannypras, 1986

4. Merwmonegenne. Tepuuveckan § xuMuko-Tepyuueckas ofpaforka conasos .
RAyuHEX TPYA0E. / moa pen. B.A. Apsamacosa - M.: Hag-ro MITY u H.D baymana, 2003

5, Tepnmucckan ofpaboTka cranefl. Metoguueckue yRATaHMS [ M08 pefakiHei T. M.
Bomopa — MIUTTY aMAMIH», 2008, 35 ¢
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) AONoAHEATEIRHAR AHTEpATYPA:

l. Syes BM. Tepmuueckas ofpaGorea meramros:Vef, - M.: Bricman mwona:Hzm,
meHTp "Axagenia’, 2001

2. Omunnenkos B.B., Kpasuenkor A H.. I'ypeepa M.A., Jlykesnenro EB., VaeraTknus
H.B., Sixytuna C.B. Metamosencane o TepMAYeckas oOpadoTKa MBETHE conance. [ AH.
Kpasvenxon, E.B. [lykearenxo, B.B. Osnummkos, H.B. YVvcratey Ha, C.B. Axymuna - 144c.

3. Opunnmnxos B.B., Mypeesa M.A., Myksamenxo EB., Vueparrnma H.B., Sxviuna
C.B. Tepmuueckan ofpaboTra AHTCHHEN ATOMMEHHEBSOC CILTAROR, - 80¢.

4. Paxmrranr AT, Metawioseaenne n TepMirscckas obpaloTka cTann: & 3-x 1.: enpas.
T.2: Ocuosn TepuEygeckoi obpaborss: B 2-x wu., k.1, / nog pex. M.JI. Bepurredina - M. ;

Meranmypras, 1995

B} HporpaMMHune obecnieenme HHTEPHET-PecYPChi;

[lporpasmece ofecnesenne He MPeyCMOTPEHD.

Hurepuer-pecypent Brmouaior yaeSHO-MeTOIMYECKIE MATEHANEL B 3NEKTPORNOM BHIE,
OpelcTaBneHHBe Ha caffte MockoeckorolomTexa B pasnenc «BuGmmorexa. DenTponmne
PECYPCELD

hm,mami_mﬂihﬁmmmﬂeigk@mﬂ-I_cg'qﬂ]gg

[Moaeinsie yuehHo-MeTOAHYECKHE H HHQOPMALHONHEE MATEPHAIL NPEACTABNEHE HA
caifrax:

WWW. bWl com

http://mospolvtech.u/index. php?id=3108

hiip:/fmaterialL.ny/

http:/fsupermetalloved. narod rud2 pdf

hitp:/‘metall- 2006, narod.ru/metall slajd lekeiahiml

h}]g;ﬂ{mvw.mgghﬂ.wsfdnggg!mdsimdphjifhimim’arm_;w -_materialovedenie. zip

8. Marepmankno-rexnuveckoe obecneaenne AHCHHILTHHBI

OOpazopaTeneHWil  OpoUes: 00 QUCHHLTHC wlepmoobpaborka  mMeTanmHIecam
MATEpRATOD Y OOCCHTYEN AOCTATOMHON MATEPHATEHO-TeXMueckoll Gasol AR TPOBEACHIA BOEX
BHAOE IAHATHH, OPefycMOTPSHARD YIeOHBM MIaHOM,

Howep Obopyacaanne Harnamnee mateprasin
aYaHTO
HH
1313 | Teepoomep Yueluo-meroguveckne naakar
PoxseanaTPS006 (11t 1. [uarpamma Fe-C
[IpoekTop + axpan L. JeherTsl MEKPOCTRYKTYDE CTALN [OCTE
Muxpockon MHM-7 (9 mr,) XHMHEO — TepMHYeCcKoil ofpaborkn
3. JedeKTH MHKpOCTPYRTYPEL cTamy
4. MmuepocTpykTypa nermposannoi craim P18
5. MuxpoctpykTypa 9yryHon
1304 | Murpockon Yaelino-seToamyueckue nuakars
LASILACZMIKFPOSKOPOW 1. PeanmiHoe ¢TpoeHHe KPHCTANIOE
YiypTVO 6/20 - 6 m, 2. JluarpamMma n3oTepMUtHECKOTO pacnana
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‘ Teepaomep PokeeanaTP

SYCTCHATA IBTEKTON IHOM cTam (0,8% C)

S00% (1 mr,) 3. CrpyveTypa crans nocne TepmoobpafoTrn
Muxpersepnonep TTMT-3M (2 4. Huerpymentansime MATE[HATEL
IIT.) 3. Mexanneckue croficrea (Monmmange
Tlyna bpusenna - 6 . ofpasiuon Ha pacTexeHme)
Murkpockon AJTBTAMH (4 6. Iuarpamma Fe — Fe,C
HIT. ) 7. Cxema dopMHpoBaHi HOpMATLEGH
FBTCETHIECHKOH KOJOHHH
8. HemeTantwdeckue BRMOMCHRS B CTATH i
¥Tyne
Komnaest muxponummdor
1. Hepmasewonme crams
2. P18 (mocne marna, kosxka - OTACHT, JAMAIKA
— OTIVCE)
3. Yyrysm
4. ¥ruepomsere cranm
5. Menue cnaase
&, BabbuTe
7. CHTYMHAL]
8. Tepmwaeckan ofipaborra
9. XemMiuko — Tepuiirieckan oGpaborra
10. Jlermposannne crams
11. IosepxHOCTHOR YIpormenne
12, Hemerannuuecione BRMoveHRR
1308 | Muxporeepromep TTIMT-3M (1
T, )
Ilpece ama sanpeccosrn
obpasuos
1309 | NEXSYS ImageExpert™
Sample 2 [Tporpasma a0z
KAIeCTBEHHOTD AHATHIA
H3oOpameHnE cTpyKTYp
METOIOM CPARHEHMS ©
ITANOHEEIMH [IKANAMH
Muxpockon Axiovert 40MAT
=1 1T
1316 | Mugpocron AJILTAMHM (1 Yueduo-meToInueckne naakae:
LT ] 1, Pacxoguse matepuais Hosoro noronemms

Muxpockon MAM-7 (1 mr.)
Teepaomep Cynep-Poxsenn
TKC-1M

[poexrop

VIR XONOMHOH MONEKYIRPHON crapin

2. Huarpasda Fe - C

3 MEKpOCTPYKTYpa cTany Hocne sakamkn i
ornyexa (Cr.45)

4. OOpasite: WIS HCTBITARMI MeNaHITECcKS
CEOHCTE METAMTHYECKHY MaTepHanon

5. Buas paspymennii astomofnasamix
AsTaneH

f. HeTann apTomoGrned us
KOMOOZHITHOHHEY MATSPHAIOB

7, Hemetanmmueckne Bkmovenns n crams 5
TTYHT

8. Hemeranmueckne Marepran &
MBHHOCTPOSHHHA




o, Paspyinesne getaneft rosounoro
anToMobuna «Kaprs ¢ genratenem HondaGX-
270

10.  Hoeaa rexnonorus m3roTormeHms
TOPUEBEIX YNAOTHEH I

1. Marepmans, nprvengesnic npn
HIrOTORIEHHH CAIONA ARTOMOOHIH

1307

Anextponess (Habeprepy
1280%) - 1 w.
Bnexrponeus (Caon 11007) —
2 mT,

DnexTponess (TTIK-PK-10/12
1280°) ~1mr.

Teepaomep «BpuRemnL
ThB5004 - 2 nrr.

Teepopomep PoksennaTP
S006 ~ 1 wrr,

[Meur mydensaas [IM-10 -2
LT,

MNonnposansrEel cranok
StruersTegraPol- 11 - | mr.
Crrpezsofi cTanox
StruersLaboton — 3 -1 my.
Yeranosxa nm Topuesod
TAKANKH

Yeramonka qna
WIEKTpOTpanIeHnaSruersLectr
oPol -5, (1 mr.)

Orpeasof cramok (1 )
¥YeTanoBka 1A SanpeceoBrH
obpanos (1 mT.)
Boastserp — 4 mT.
DPoToIeRTpHYSCKHI
ronopumetp KF-77
[Tnenmarnyeckni
MAHHORANEHO-
NOMHPOBANEHEL cTamok P-
20F5-1-R5

1318

[Hraarenuupryne — 15 mr.
[Ipece ana sanpeccorkn
obpasnos

Tyna Bperenns — 1orr.
Muxpomerp — 2 i,
Toepaomep TP S006-M — 1o,
Teepaomep TP3006-02 — 1.
Murporsepromep [IMT-3IM —
1 .

Teepnomep TK — 1.
Muxpockon Metam-PB1 mr.

Yaedusie mypuaib:

— CIpyxTypa o CBONCTES KOHCTPYKITHONHED
NETHPOBAHHE cTanedl

— Brwanee yraepoga ga CTPYETYPY H caolicTea
cTaned

— CTpyxTypa B cRolCTES CepRIX YyrvHon

— Bngnre pazmmausy Bunos TepMirieckoii
oDpadOTRE Ha CTPYKTYPY M cBoficTRa
VTIEPOIHCTRIY CTaneH

— Binanue marpesa ua cTpveTYpy H coofictea
HHCTPYMEHTANBHEX cTanchH

— Crpyxrypa B ceoficTa COAAROE HA OCHOBE
UECTHRIX METATIOR

— Bumanue nnacraseckoi nedopyammn i




PEEPHCTAMTHIANAK Hi CTPYETVPY H caoicTra

METANNOR

— MEKPOCTDYRTYPHEI 2HATHI METALTOR H

CILIAB0On

Kommaexts ofipazuos

. Topuepas zaxanka

- Makpoananms — merox Baymana

- Mexansqecxkre croficrea Metanion

. Inactuseckas nedopuanma u
PEEPHCTALIHZALH

5. Bamamae yracpona Ha crpyETYDY 8

ceoiicTBa cTaneh

6. Tepmusecras obpaborka

7. lpeTHLie MeTanOE

8. HHeTpyMenTainfbe CTamd

1
2
3
4

9. MeTogaueckne peKoOMEHIAINNT 118 CAMOCTOSTEALHO pafoTeL CTYIEHTOR

Cavocrosrensnas pafiota crymenros — ato NpoUeCce AKTHEHOTO, HeleHANpaBIeHHI
IPHOOPETERHA CTYASHTOM HOBBIX 718 Helo IHAHHE | YMCHHE 023 HenocpeacTReHHOTO YIACTHA
npenogaraTenel. CamocTostensHas pabota conpomomuacTes bierTHENED KOHTpOMEM |
oHeHEOH ee  pesynbratom.  [lpermseTHo ® CONEPIKATENRHE  CAMOCTORTENRHAY  pafora
OHPENEMASTCA  FOCYNAPCTHENAMM OOPAICBATENBHBIM CTAHASPTOM, AelicTBYIOmEM YaeOIED
InaHoM, pabouel mporpamMoll JMCHRIUIHHEL CPEACTBAMH OOCCOCTEHHS CaMOCTOATENBHOH
paboTil. CaMocToRTeNLRAA PaloTa — 3T0 BamHeHIIas YacTs ToBore obpazosamua, DEasanrocTs
NPEnOIdBATENd — HAYYHTE CTVIEHTE CAMOCTORTEIEHD TPYANTHCA, CAMOCTOATENEHD TOIOTHATE
3008 3HAHKH,

Hna yenemuofi camocToarensiol paloTh cTymenT No/wen MNAHAPOBATE CBOS BpeMa H
33 OCHOBY pEKOMEeHIyerTcs OpaTe paliouyro nporpasmy yueSHol THemmmHHe.

CamocToATenkHan paloTa SRIMeTCH OOHMM W3 BHAOR yuebHEX samstHA. leas
CAMOCTOATETLIOE paboTel — MNPAKTHYECKOE VCBOSHWE CTYISHTAMH BOM POCOB  METPONCTHH,
CTAHAAPTHIANNA M cepTHHHRAIAR, PACCMATPHRAEMLIX B NPOTECcee H3YVIEHHA JHCIHILTHHEL,

AYIHTOPHAY cAMOCTOXTENRHAR paloTa M0 JHCOHMNNHEE BHIIGIHASTCS Ha yueBHLN
JAHATHAK TOA HENOCPENCTECHHEIM PYKOBOICTEOM HPSHOIABATENE M 00 Cr0 3aaHIHD,

BreayIHTOpHAR caMOCTOSTENRHAS paboTd BHOOMHASTCH CTYZEHTOM N0  SafaHHI0
NPETIOAABATENA, HO D3 ¢ro HeMOCPeiC TRCHHOTD YUACTHR

Zagaun camocronTemenol paboTul cryaenTa:

- PASBHTHE HABLIKOB CAMOCTOATENBHON yaefuoi pafoTrr

- DCROCHNE CONEPMAHNA MHCUHTLIHHE

= YTy (GNcHHS CONEPKANMA H 0COIHAHMNE 0CHOBHEIX [TOHTTHIL OHCUHITTHHEL

- HCIOJBIOBAHHE MATEPMANA, COOPEHHOID H MONYYWEHHOID B XOJAE CaMOCTORTENbHLIX
IHATHE I MPPeRTHEHON MOAIOTOBKH K 3496TY H IK3aMEmy,

Buikn seaymrropuoii camocToaTenknoii padors:

- CAMOCTORTE/IBHOC HIYICHHE OTASILHEIX TEM JHCIHILTHARL

- IDATOTORKA K NMeKIHOHHLIM 33HITHAM!

- HOATOTORKA K NPEKTHYECKHM SAHATHSAM:

17



= BRIMONTHEHHE JOMATTHHX 3R08HHH 00 IJAKPENISHNID TEM,

= BRIIOMHEHHE NOMAITHIX 387AHHI 00 PENISHI0 THIHYHEX 3404 H YIPRKHEHN;

- COCTABNCHHC H o(opMICHHS IOKAAJOR M pedepaToR MO OTOSNEHEM  TeMam
NpOTPasMMET;

- HAYIHO-HCCHEAOBATEIbCKAS padoTa CTYIeHTOR,

= YIACTHE B TEMATHISCKHX OHCKYCOHK, OIHMITHAIAY,

g sEmonHeHHs WOGOTO BHAA CAMOCTOSTENLHO paboTH  HeoOxomEMo  npofite
CICAYHOIHE JTAITRL:

- OTIPEMIENEHNE IEIH CAMOCTORTERROH palors;

= KOHKPETHRAIMA MOIHARATENLHOH 3amaTH,

= CAMOOUCHRA TOTOBHOCTH K CAMOCTOATe MO palore;

- BLIOOP ATEXBATHOTO cN0CoDa NefiCTBrI, BRAYIIErO K PEIICHHKDY 3a/Ia4H,

- MIARHpORAHKE PAGOTE (CAMOCTOATENEHON WAH ¢ MOMONEK NpenomabaTens) Ham
EERE i H

* OCYUISCTRICHHE B OpOUecce BLOIONHEHHS COMOCTOSTENRHON PASOTH caMOKOHTPONH
{TPOMEEYTOTHOrC H KOHSHHOTD) PeayIbTaTOR paboTel | KOPPERTHPORKA BEIMOMHEHHS paborhr;

- peduexcn;

- NpescHTAIHA PaboTEI,

1. Meronmieckne pekoMengaunm 118 NpenoIaBaTens

B yonomesx whdopMaTHIanmm Beex chep JSATENBHOCTH MENOBGKS NTCHHE Tekimii ¥
ADCKH © MenoM cradosured He dhdextusasn. [lpennaraercs womomnzopars MpeseHTALHH,
cOBIRRHBIe  cpencTeaMy  MicrosoftOfficePowerPoint.  [emoncTpaums  cnafinos  momscHa
COMPOBURIATECA OTCTYIIEHHAMH OT PeHMA JEMONCTPALNM M NOSCHENNAMH IeKTOpA.
JHAMTENLHYI0 MaCTh CcAalA0B MONAHEL IAHAMATH WUTOCTPAIN. B TPOMECEe  MINOASHHT
MATEPHATA TAKOR TEEIHA HeoDXOAMMO AKHEHTHPOBATE BHEMAHHE CHYIIATENel Ha KIHOTCHEIX
MOHATHAX &€ TEMEL,

Ecnm Tpedyétca K HEM BOIBPAIATECH, TO MM 3TOTO LeneconDpasHo OPOKPYYHRATE
MaTCpHAN (cnainw) Hasan llpm 9ToM  cmenyeT ARTHEHINPOBATE BHUMAHHE CTYAEHTOR
BONMPOCAME, KOTOPBIE, KAK MPaBHIO0, KACAKOTCA BCCHMA APOCTHIX, HO KMEYERRDX MOHSTHH.
UNHORPEMEHHO CTRIYET NABATE CTYIENTAM BPEMA IS IOMETOK ¥ 3amnceli B CBOMX KOHCIICKTAX.,

Hinowennnidl sapaanT ga8t Gonee BrICORRIT MpihexT, eCc RO BPEMSE NSKIHA Ha PYKax y
CTYIEHTOB DyZeT pasuarovHeil MATepHAN (TESHCH HUH MONHBM KOMCHeKT newmui, cnsfim
HPEIEHTAIHA),

[TparTH4YeCcKHe JAHATHE OPENYCMATPHBAIOT HIYHCHHE HOBOTO H  3aRpeniicHHe
npopaboTaHHOTO HA NEKLAME TeOpeTHYetKkoro MaTepaana. [Tocae Toro, kax CTYIEHTR! pasdepyT
TEOPETHHECKHH MATEPHAN N0 namHol pabore, MM OpejiarseTcs BROONHHTE JATAHAE HH
Ope3cHTanHD 00 opolgesnodl Teme. YacTh 3a7aHAl MOKET BLOTONHITLCH CTYOEHTAMHE B
RAYSCTRE CAMOCTOATSNLAON NOoAroToBRN & 3anardad. Temul npakrerecksx pabor cTviesTam
H3BCCTHEl 3ApAHCE, NO3TOMY K EAMIOMY 3ANSTHIO CTYISHTLI OPHXOOAT DoIrOToORISHHEIMH,
3anaHMd 10 OPAKTHYCCKEM  pafoTaM  PEKOMEHIYETCH BEMOTHATE €  HCUOJLIOBAHMEM
MPOrPaMMEOTO ofecIeueHid, EMBloNerocs Ha kadenpe,
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NPHTOKEHHA K PABOYEH [IPOTPAMME
- CTpysTypa B conepanue THCIHATHEES (Tiprnoskenwe 1),
- AnHoTamns pabouell DporpaMME! AHCIHIUTHAL] {lpunowenne 2);
- Donj oleHoTHER cpencT (Tlpuromenme 3).
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Mpmckense 2
% pabogcii pporpasme
Ansoranusa paboqeil nporpaMmbl yHeGHOH JHCUHIIHHLL

«TepmoobpaboTka METANIHYECKHY MATEPHATIOB

Hampasrenne nogroropsy 15.03.01 «MamuaocTpoenses
(dpasosarensHad nporpamme «Mamunes B Texnoaorng 00paboTKR MATCPHATOB
AABJEHAEM B METHIHEIX HPOHIBOICTRAXS

1. THess w 3amam AuciimiiLi

K OCHOBHBEIM [eASM OCBOCHHA JHCHHIUIHHEL «1epMoo0paboTsa METANMHYCCEHX
MATEPHATORY OTHOCATCA:

— O3HAKOMIEHHe OBYUMIOIHXCA ¢ TEOPETHYECKHME OCHOBAME TePMHYECKOH H XHAMEKO-
Tepupteckof o0paloTkH METAMIOR H CONABOB H TCXHONOTHEH TOPMHMECKON H XHMHKO-
repuimeckoll obpaloTER cTanell B CIUTAROT;

— popMHpORAHHEIHAREH O TPOUEscaX, NPOHCXOISIAY B MATEPHANAY OPH TENNOEOM H
KOMIICKCHOM — BOSHSHCTRAM  Ha  METANIHYECKHE  MATEPHANEL, ©  33KOHOMEPHOCTAX
OPMEPORARAR CTPYRTYPEL H CBOHCTE PAITHUHLIX MATEPHANOE, METOIAMH HX YIPOUHEHHA 1N
ranBosee S(reKTHEHOTO HENONEIOBAHEA MATEPHANTA B TEXHHKE,

K ocHOBHEIM 3ada9aM OCROSHES JHcOHmHbE « TepMoofpaboTea METANRHTECKHX
MATEPHATORS OTHOCATCH!

~— OCBOSHHME OCHOBHEIX IAKOHOMEPHOCTe!H NpCBPALEHHI B MCTALIAX M CILTAREX NpH
TEMMOBOM H KEOMOHHHPOBAHHOM EO3ICHCTBHIL,

— WIYYSHRE OCHOBHEDY crmocoboB BoafeflcTRHA HA METANTHYSCKHE MATSPHANEL, NYTH
(POPMHORAREA CTPYETY PR H dVHEKIHOHANLHED CROHCTE;

— HAYYHTRCH YOPARMATE CBOHCTRAMH TCPC3 NOMYICHHS ONPEICACHHON CTPYETYDH,
HEIHAYATE ONTHMANEHEIE BRI TEPMEMECKOH o6paboThR OMR KOHEPETHRIX KIACCOE MATEPHANOE
C MENBI TOAVMEHUR TpelyeMBly cROHCTE.

2. MecTo nuecnHnanEe B erpyerype OT1

Hucupmmmaa «Tepmoobpaforea METAUINYSCKHX MATEPHANORR OTHOCHTICA K YHCILY
npodeccHoRanEREK yHebHbK AHcuHnmH no subopy broka 1 eflnensmmms (monym)s (B1) »
BXOIHT B OCHOBHYH) OBpaIoBATENLHVIO NPOrpaMMy NoaroToBkd Gaxanappa No HANparRTEHnm
nogroroBik 15.03.01 «Mammuoctpocsnes, npodmne «Mammuam n TexHOTOIHEE 00padoTER
MATEPHANOE JABTCHHCM B MCTHIHEX TPOHIBONCTRAX Y 3804H0H GopMEl 00y IeHH,

JMucnummunaa  o«TepmoodpaboTea  METAUIHYECKHN  MATCDHANORY  BIAHMOCBRIAHA
MOTHYCCKH ¥ CONEDEATCNLHO-METOANYECKH €O CNSAVIMIMME JHCIHIUTHHAME H NPAKTHRAMH
OO0

B fazoeoi wacmu (B1.1).

- Ofnes MaTepHAnOBeIeIHE,

B sapuamuerodl wacmu (B1.2):

= Hemerransa Ha IPOMHOCTE M HIHOCOCTORKOOTE;

B gacmu ducijuriun no exbopy (B 1,.3);

- DHIHKO0-XHMHHECKHE NPOLECCH] IPK HATDPERE,
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3. Tpebopanua K pe3yILTATAM OCBOCHASA JHCUHILIHHE]

B peaynkrare wayvdenns mucunmeasl «TepaoobpaboTa MeTAUTHYECKHY MATEPHATORS
CTYISHTHI J0THHE

THATH:

& 3HATE OCHOBHEE 3AKOHOMEPHOCTH (POPMUPORAHNA CTPYKTYPH HA PA3THUHERN CTATHAX
Tepamdeckol obpaborin,

o [lpomecchl, NPOHCNOARUIAE B MATCPHATAX NPH TEIIOBOM H  KOMIISECHOM
BO3NEACTRHE.

® PexEMEl NPOBEICHHA OCHOBHEIX BHIOOE TepMH9ecKoH ofpaloTeR, Npaniia TEXHHKH
Be30MACHOCTH IPH HX OCYIIECTBASHNH.

YMETR:

* BrnonHaTh METATAOIPAPHUECKHE HCCISIOBAHHS CTPYKTYPH TepMmoolpaSoransbx
HaneEH,

s PaspabaThiBaTs H AHATHIHPOBATL MPOMECCHl TEPMHEISCKOl A XAMUKO-TEPMHTECKOH
oOpalboTEH;

s Brumonnars oOCHOBHEE BHOR Tepmudeckoll  obpalorem  npe  cofSmoncHmm
IOIOTHUECKOH Ge300acHOCTH

BAAIETE:

e OcHOBAMH IPOCKTHPOBAHNA TEXHONOTHUSCKHX NPONECCOE H  TEXHOMOTHHSCKOH
OOEYMERTAIHEN, BABLIKAME PACHETA H KOHCTPYHPOBANHS HITSMHE MAITHHOCTPOSHNA,

o Hapumame TPOBEIEHRA OCHORHERX BHAOE TEpMuUteckoll ofpaboTen npe cofmoneumy
sxomorneckoll GelomacHoCTH

4. Obnis IHCUHILINNE B BAALD y9edaoil pafors

Bu yqedraoil patoTn | Beero aacos Cemectp
&
Ofman TPYI0EMENCTE 108 (33.e) 1008
AYIHTOPHBIE 3AHATHH (BCero) 36 36
B Tom uncae
Jlexunn 18 18
[paxruveckse 3aHaTHA .

'_J'Iaﬁﬂpnmpume IANATHA 18 18
CamocToaTennman padora 72 72
Kypeopan pabora Her
Kypcosoii npoekt Her
Bit npomesy T04n0ii aTTeCTAINR wauer | BaueT
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Iiptenccacense
i pafauel APGTEE

MHHHCTEPCTED HAYEKH H BRICILEND OBPAIOBANWA POCCHACKON GEAEPAIIA
QEEPATRHOE MOCYIAFCTEEHHOE BOMHETHOE OBPATORATENEHOE YUPDEIEHHE BRI OEFASCRAHA
«MOCKOBCKWH MOJMTEXHHYECKHH YHUBEPCHTET»
(MOCKOBCKHI MOJHATEX)

Hanpasnenne nogrorossn: 15.03.01 MAIUHHOCTPOEHHE
OIT (npodimte): «Manmmsen 7 Texsonoris o0paloThi MaTePHATOR TARICHHEM
Dhopma o0yvieHHA: 0UHAR-3804HAR
Bup npojeccnonansHoi QesTeRROCTH: TPOHIBONCTBEHHO-TCXHOMOHYECKaS, HAYHHO-
HCCICADBATENBCKRS, [IPOCKTHO-KOHCTPYETOPCKAS

Kabeapa «Marepranopenesnnes

©®OHJI OUEHOYHBIX CPEACTB MO TUCHUILJIHHE

TepmoobpaboTka MeTanaHYeCKHX MaTEPHAIOB

Cocras: 1. [acmopr foHia oHeH0UHEX cpeaeTs
2. OnHCcaHHE OLEHOTHEIY CPecTa:
BAPHAHT OHNeTa K 3a9eTy

ofpaziihl RONPOCOR HI POEMA TECTORRIX Samamnwl
BAPHAHT 3a7aHMil U KORTPONRHRD paborT,

CocrapHmenn:
K.T.H., Aonent Jykeasenso E.B.

Mocxna, 2019 rog
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BapuanT OGHIETA K 3a%eTy

1. Brasl oT#EHrE NEPEOCO poIa.

2. Ornycknas xpyIKOCTE, BHAL, NPHYTHHE H IYTH YMCHBIICHHA CKIOHHOCTH K

OTIVEEHOM XPyIKOCTH.
3. OnpegeiuTs CTPYETYRY CTAH B Toukax 1-5.

-\:h-“"\-l —-.

.

S rRepugenn 1@ dacenmun sadopiii w10 nesalips 016 1, nporosnn Kl

T, kalenpol A0 M npins’

nEPE‘[EIl’h BOTECOE K SA49ETY

Bonpock

Kon xoMneTeaina

KnacernHEanus mpoleccos TepMuteckoil ofpaboTs [TK-17, TIE-18
O6man xapaKTepHCTREA MPOHECccOB TepMEecko obpaboTsn K17, [1K-18
CRAZE MHATPAMAMEL COCTORHHSA ¢ BOSMOEHOCTAME NPHMEHCHHA TK-17
pa3NTHBN BHAOE TepMteckol o6paboTrm 1
BHIE 0THXKHErE DEpBOTO PojIA TIK-17, TTE-18

| HepaeHOBSCHAS KPHCTAIHIAINA, NEHIPHIRAR THKBALR, ofpatopanne [K-17

HEPARHORSCHEIX (at

[NomoressupyromHE oTsmr

TIK-17, [TK-18

OFTRHT ANA CHATHA BHYTPEHHIK HAMPEKenHi TIK-17, TTK-18

Brugsne nnacTHueckoll nedopuMany Ha CTPYETVPY MATEPHANOB. ITK-17, TIK-18

PexprcTaIH3aHOHHBH OTHRHAT

BosBpar ¥ ORI OHAIALNSE MK-17, [IK-1%

CofupaTentHas # BTOPHYHAR PEEPHCTATHIANNA. TTK-17, TIK-18

HHﬁrpﬂumu'ﬁeupuchma.u}m MK-17

BUIE H PEMHMET JOPCKPHCTATHRANNOHHOTD B I'l'P-"L'-l'?, ITK-18
 PEKPHCTANTHZAHOHHOTD (THHTE. )

Hamenesne colicTs OPH OTHHIT XOAOIHOASHOPMHAPOBAHRELX ME-17, IIK-18

MATEPHATIOR.

OcHoBHEE 3aEOROMEPHOCTH atoBEX Upebpamennil, TepMolHHaMuEa [K-17, [TK-1%

thasosmix npeppaienii N

KiHeTHE: (a30BsIN NpeBpaiieni TTE-17, TTK-18

[Mpcepamenna b cTALAX NPHE HATPeRe TTK-17, TIK-1%
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Poer ayeTeHHTHOTO 3epha. CTpyRTypHas HACMEACTIEHHOCTE |

TTE-18
MepEKpHCTATHIANHA EVCICHHTA
Judby:sonnos NPeppamenie aYCTEHHTA MPH OX 0K IEH . [ME-17
JTHATPAMMA HIOTEPMHHECKOIO PACTIAIA NePeoXIamIEHHorD ayCTeHHTA [TK-17
OcHOBILE 0CcOBCHHOCTE MAPTEHCHTHON) IPEBPANIeH . [TK-17, TIK-18
CROMCTRA MATEPHAION TIPH 3AKATKE HA MAPTEHCHT [TK-17, TIK-18
beliHATHOR OpeBPALICHIE [TK-17, TIE-18
Brifiop pesiMoR HATPERA T4 3aKaTRm craneit, OXABKIAIONINE CPEMLL. [TK-17, [TE-18
Crocobe oXAAMACHEA MPH JAKATES, ME-17, TTK-18
[peppamensa TpH oTOYCKE 30KANSHEED cramedi [TK-17, IIK-18
BHIE 0TIIYCKA. [TK-17, TIK-18
Ohmycicnan XpyRKOCTE, BHALL, TPHTHEL H TYTH YMEeHLeHH MK-17, [IK-18
CENOHHOCTH K OTIOYVCKEOH XpYNKEOCTH.
Fakanka Gea momHMOMbHEX npespateHni TTK-17, TIK-18
Crapenwe. HismeHenHe cBoHCTR TPH CTADCHHN, ITK-17, [TK-18
Tepmiseckad obpaboTea ATOMHHHEBLIX CINABOD [TK-17, TIK-18
[TopepxHOCTHAR 3AKANKA CTATEH, [TK-17, [IK-18
“OcobenrocTa narpera opu 3axanke TBU. TK-17, E-18 |
Brifop pessMoB sakaaen B oTnycka npu sarpese THBY. [TK-17, [TK-18
e 0TIHYAETCA NO CTPYKTYPE M CROMCTRAM CTANE OXNAMISHHAN TI0
pemmmam 1 u2 7
i
T IME-17
I .
\\ -
Onpeiemire cTPYKTYPLL B TOTKAX & H B JHATPAMMEL
T P
"“.‘_‘M\
—\-\_\_\_\__‘_‘-J.
TTE-17
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FoTh in passEIa B CTPYSTYpax CTANH, OXTARISHEDA N0 pemuMam 1 |
27 Fend ecTh TO, KaK 3T0 RIHAST Ha cBofcTRa cTann?

[E-17
NN
F\
OnummaTe CTPYKTYPS! B TOHKAX 8, ¢ B d IHArpaMMEL
TK-17
'HIII
B 4eM OTNHYHE CTPYETYP CTAMH, oXIakIenioll no pesinmay 1 —37
IK-17
NN
| T LY Ty
1 5 ~1
Onpenenute cTpyETYPY ¢Tann B Toqke K AHATPAMMEL
P z S—
[K-17
N
B uem paIsnia cTpYKTYD, TONYIEHHEIX 00 peskenam 1-37 —_—




Komnaertr! 3agannii 318 KOHTPOALHLIX pabor

Tema 1. Beexenne (fTK-17, [IK-18)

Posk TepMugecknil 00paloTHR B METAINYPrHYeCcKol B MATHHOCTPORTENERHOH
IPOMEIITEHHOCTH.

Heropus paserTia Teproobpaborky
Tema 2. OfmHe IAKOHOMEPHOCTH Npoeccor Tepmoodpatorin (TIK-17, [TK-14)

Cagib soaMoxnecTell Tepmueckoi oOpaloTrH ¢ IHAMPAMMAME COCTORNHA
KnaccuQrkans OCHOBHELS BHAOB TepMudeckod obpafoTrs

Tesa 3. dajoprie npespamennus npn narpese (JIK-17, [JK-15)
PoeT aycTenWTHOTO 36PHA NPH HATPERAHKN

CTpykTypHas HACHEACTREHROCTR W NEPEKPHCTANIHIANNA AYCTEHHTA

Tema 4. lpespamenns npn oxaasgennn ((T1R-17, ITR-15)
Bnnssne cTenen NepeoXTaXAEHHA PR OXNANICHHH H3 BYCTCHATHOTD COCTOANNE Ha
CTPYETYPY H ¢BOCTER cTAneHi

JlHarpaMma H3OTEPMESCCKOTD NPEBPAIIEHAA TP OXIaAISHH
Yenosud o0pasoBaHNA BHHAMAHINTSTTOROH CTPYETYPE!

Tema 5. Kunernea MaprenenTarx npegpamennii Pazonnie npespamenna npn
sakaake fes noanmopdarix npespamenndt (T1R-]7, TTH-18)

OcofeHHOCTH MAPTEHCHTHOND TPEBPALIEHHA B YTIEPOIHCTRX CTANAX

CTpVETYDHEIE THIR MEPTEHCHTA

Epcrannorpadus MapTeHCHTHOTO MPEBPaIIeHH

Mexannsm Hopaansaoro v GesgudubyswoEROro npespaimesns

Tema 6. Tepmoohipaborsa Ges dasosrix npespamensit, (TIR-17, [IK-18)

Bums otsmra 1 poaa.

BUHAHHE HAIPCEA HA CIPYKTYDY H CBOHCTEA XOnoIHOZeDOPMHPORAHAER CINAROE,
JHATPAMMA PEKPHCTANNMIAMNH

| IpAYHHL BOIHHKHOBEHNA BHYTPEHHNX HANDEHRCHE

¥Yenosna ofpaionanyi KBAIHIBTEXTOHIHAL CIPYKTYD

Tema 7. Crapenne v oroyes (TIR-I7, ITR-15)



TepMomHHAMNKA TIPOIECCOE BELICNEHRR B3 TREPIOTO pacTaOpa
Crazms cTApeHHa
BMaH#AE TEMICPETYPE OTITYCKA Ha CTPYKTYPY H CRORCTES 3AKANCHHRIX crenedt
Bnugaue NerHpOBAHNA HA IPONSCCE! OPH OTHYCHE

Tesma 10, Texuosorns Tepvuueckoi obpaboren (JTR-17, [IK-15;

TpenBapATETEHAR H DKOHYATEIBHAA TEPMITTCCKAR ofpadoTi, Laam 5 Mecto B
TeXHONOTHYSCKOM MPOLIECCE HIrOTORIEHRA ACTANCH B HHCTPYMEHTA

[pegpaprTEIbHAT TepMIFecKat ofpaloTka nun YIyHIIEHHT TEXHMNOrRIeck cROACTD

Beifop pemaMOB OTEHEA

Brafiop pesiHMOE 3AKATKH H DTIYCKR

Brifop pesEMOn CTAPEHHA [UCNEPCHOMHD TREPICKOMIHK C/AB0n

Hprrepun onenKn:

- DLEHKA (3AMTEHDH BLICTABIACTCH, ECMH OCHOBHOE COILPARAHAS BONPOCE
PACKPEITO, B OTRETE MOTYT CONEPMETECA HETOUHOCTH, KOTOPBIE B LIEIOM He BIHAIOT HA
HINOWEHNE MATEPHANE H HE comepmat Ipy0L omubok.

- QUEHES 4Hé¢ 1UTEH0s BRICTABINETCN, SCIH HE PACKPHITE OCAOBHOC CONCPHETHE
MATepHANE, 00HAPYKEHD HCIHAHHE OCHOBHBIX HOMOMEHNEH N0 TEME BOMPOCE,
[IpHCYTCTEYEOT TPYObIe OIIHOKH.

OTeeT HA BONPOC OTCYTCTRYET.
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Ofpasus Bonpocos 132 GoRIa TECTOBLIX TATAHNE

Tema: Pasonie npeepanicHid 8 crands npa narpese ([T5-17, [IR-15))
Cram Y3, marperad maae 727 rpamyvoos D Gyoer meems crpyvinpy:
¥l aycremmr
O nepmir
O waprercsr
O eppar
Jodaune 1
Payep sepra NpA TOSEEERH TEMIEPATYPE! CTATH B 0073CTH CYIECTEORAHMA SYCTEHHTS, .
¥l ymemmymBacTca
O ywennmasTes
U me mimenaeTcs
O cHasmaE YMEHhIRETCA, 0T FOETHYHBACTCR
Jadmmue 3

Crpyrrypa neponTa, copdita, TPOOCTHTE COSTONT M1 3.,

[ depparma

[l memesTiTa

O rpadgara

0 maprescuma

O ayerernm

Jadae 4

Harpen cransil senme 727 rpagycon Llenboas OpHBOAHT K OPEBPRNKHHED...
[ nepaiera b aycrensT

O nepasmony

[ mapreacTROMy

O Geimmraony

Jodanue 3

[eperpes - BefexT CTPYETYPS CTAIM NpH TepMoaipaboTe, BLINBIHARA. .
M pocToM 3epRa HYCTEHHTS

U pacnnasmemsed cTEnH

O gasosoit nepespucTaLIH SRR

[ saprencaTHbM TpenpaEHHEW

Tesn ; Dasossie npespangennn B cTamm nps oxvienmn (J1K-17, [IK-18)
Tewa: [Ipespamenas npw varpese :axaaennoi cram (JIK-17, TIK-18)
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Jadanue 1
Jakanesnas cTAms NOCHE HAIKOTO ODTIYCER HMEET CIPYRTYPY .
[l MapTencHT oTOYCRA
O maprescuT sasnakn
O copbur omycsa
O TpooTT OTIYCKE
Indanue 1

JuxaAREARAL CTATH NOCNE BUCOKOTS OTMYCHA HMEET CTPVETYPY...

¥l copOeT oTmycka

O] MapTeHCHT OTIYCKA
U nepaar

O tpoccrar oToyces
Judasne 3

UneTsara xapiunos B peayAETATE KOATYTRIAN .
] yrpymaasoTed

O ymerpusHTCE

O wmensoT SopMy
O pacteopsiores
Jndarue 4

Ternprysoumre omescerrss Mo, W, V, Cr 0iiaior 53 Opowece Koary BAIHH:

bl sasceansior

0 yeropmor

O e BnstaT

O ccTaRaBmHBAKT

Jadanne 3

Heamboneamril yaeAsusi onem AMeeT CTpyRTYp:

[] maprencur

O mepmxT

[ dhepper

[ copfir oTimycra

Tewma 1. Oreur nepeoro w propora poga (TIR-17, ITR-15)
Jadanue |

(NNAKALHRS DCTAMH TP OTAHCE TPOHCKOANT. .

¥ ¢ mesmio

O o soaayxe
O »wacne
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L s soge
Jadaiue 2

Harpes npe roMOoreHsIRPYROMEN OTARNE KPYITHLX CIHTXOR NEFHPOBSHADE CTATH OCYIECTRIARIT 10 TPAIYyCOR
HAL...

Fl 1100-1200

1 50-100

0O 300-500

O 100-200

Jadauue 3

FarETeRTORTHAS CTANE TIOCAE HEAQTHON (THHIA HMEET CTPYRTYRY.-.
¥l mepnstHuesentir

O nemermir

O iheppirr
U aegebypar

Jodanue 4
ONUIE#AEHAE TPH HOPMETHILINH OCYIECTRRRENCS. .
HA. REETYXE
O & noge
O ¢ meysio
O & wmacae
Jadanne §
IETERTOMIAA CTANE BOCTE OTAHI HMEET CTPYRTYRY .-
o mepmaT
O maprencur
Ol nenelypir
O mescHmiT
Tewa @ Jawanwa evaam (TTR-T T, TTK-T6)
Jndanue |
JHRANCHEAA YIIEPOIACTEA CTANG XapaRTEpESYETCH BEIGOKOMA...
[ TeepmocTsm
0 maacTiusocTE
U B8IR0CTLE
O renmocToiixocTsm
Jadanie 2

D}:IHI,[I;EJDI'E IPE SARANEE ENIRKHD OPONEIHTE G0 CROPOCTEG BELNE...,

1



Il kpeTgeckoi
O semmmmpnpsoi
O snxcasarsrf
[ epemmeii
Judaune 3

JaxanEpaeMOcTS - CI0COOHOCTE CTATH B PEIYIBTATE TepMEseck il 0DpaboTHy NOEKLETE .

Bl reepaocTs

0] MaTIETHYI) MpORBIEEMOCTE

O macrrmocTs

00 anexTpoconpoTHEREHNE

Jadmume 4

Y IIepOIHCTEE CTRNN SHRATHEZIOT B...

[ pone

U] #xos reann

O newn

[ s soagyse

Jadanue §

Criocolsr TaEANKH CTAAH...

HICTEPMATCCHAS

Teaa: Ormryes: evamm (ITR-1 7, TIR-18)
Jadanue |

¥ryvaperne - TepuoabipafioTia, COCTONTIEN M TERATRN iL...

[l mmsworo omycss

1 cpeamero omycka

REBCOKOPD OTTIYCRA

[ ormmra

Jadawue 2

Crrmyes: aaxaneHHNH CTANA - TepaoabpaboTi. -

O npenpapuTeanizg

O npomekyTamas

O moaroroseTemEas

Hl opctmaTemsaag

Jacanue 3

CrOTBeTCTERE MEEIY BHIZMH CUTIYCEA B TEMIEPETYpaH B rpaycay | eancHs..,
150 Hiail
400 CpEHHii

3%



00 BESCORHI
MPOMEHY TOSHEH

Jaduamue 4

Pescyrmmii B HIMEPHTENEHEGR HHCTPYMERT B2 paboine ceoficTES OOABEPTAIOT IAKLINE 1 ...

¥l wkoMy oTIyCKY
O sercomowy oTmycey
O cpepmenty oTmyexy
O yayunermm
Jadauue §

CTpyRTy Pl Jakanesnofl § OTIYIEHAOR CTARN B MOPAIKS VESIHUEHRA KX NASCTHUEOCTHL..

1t MapTEHCHT DTIVCRD

2% TROOCTHT (IMTYCKL

3: copbur oTycka

Tema MorepxrocTioe VApoSHERNE CTATLARX Wimenmi (JIR-1 7, [IK-18)
Jadanne 1

Teprossenammaeckns ofpaloTr JURIEYBETCA B CONCTARRR TEpMATCCEod ofpaloTRA G...

O meserramsed

O] GopHposskrem

[ rmacimeckol sedopuatmei

O pespsictanmezagnet

Jadanue 2

LIEMEHTAIRR NONBEPrarT CTANN. .

¥l HIEROYTIEPORHCTHE

O cpenseyrmepomscTae

O skcoRoyIAepoTHCTEE
L miofe

Jodmene 3

ATHTHDOBAIHE - ITO RACEIIENNE NOB2PYHOCTH CTATH. .

b ansosmnemes

O mrencs

O xpossos

O] kpesesey

4. Jndanuue {{ 134 |} 6.4.23

[MoseprnocTioe MNACTHYSCHDE NEBOPMAPORIHAE CTANEH M COTEROE NOBKILKET. .
¥l mmmococToitkocTs

[ maponpousocts
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0O reasocm

[ rennocToiinocrs

Juoawue §

TTOREPXROCTRAS 3ARATKE NORKINAET MOBEPEHOCTH. .
0 koppoasosmys cToRKCTE

B mmococroiixncs

[J sa3gocTs

O remoerofigocTs

Kpurepnm ouenxe:
= OUEHKS «334TeH0» BLICTARANCTCN, ECIH CTYICHT OTBETHI NPABHAEHO Goes sen
HA 30% BONPOCOR TECTORLIX 3ANAHMI,

= OHENKA «HE 329TeH0" BLICTARIAETCH, EC/TH CTY/ICHT Jai TPAEHILHEES OTBETE]
metece YoM B2 0% BOIPOCOR TECTOBREIY 2AmAHHE
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