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1. HEJH OCBOEHUS JIMCIMATLTHHBI

Llene ocroenna IMCHMINMHLL — HpuoOpeTerne NPOQECCHOHANBHBIX KOMIETEHIMil, MPEIYCMOTPEHHbIX
rpebosanuavn OIOC BO, cpa3anHEIX ¢ HAYYHRIMH OCHOBaMH BRIDOPA MATEPHANA ¢ YUETOM €10 COCTABA,
CTPYKTYPBL, TepMHYeCKOi 00padoTKH 1 JOCTHTAIOIUNCS IPH DTOM IKCIUIYATAIHOHHBIX H TEXHONOMHYECKHX
CBOHCTR, HEOGXO0IMMEIX JIISt MALITHHOCTPOSHHA,

3amaum:

HMETE COBPEMEHHLIC 3HAHHA 00 OCHOBHBIX TPYINAX HCHOIBIYEMBIX MATCPHAMNOB, CROACTRAX ITHX IPYITH H
00 001acTH NPHMEHEHWI;

MPaBHIBHO OLEHHBATE CBOHCTRA TOTO WIH HHOTO MATEPHATIA, AHANHAUPYA YCIOBHSA H3TOTOBICHIS 13IeTH
i CPOK €ro IKCITyaTalHi;

HMETh TPABHIIBHO C(IOPMHPOBAHHEIE HAYUHBIE NPEJICTABICHHSA O PEATLHLIX BOIMOKHOCTAX YIyUIICHIH
KAKHX-HD0 CBOHCTE METAUIOR MK CILTABOB MyTeM H3MEHEHHA ero CTPYKTYPhL;

IHATE 000 Beex cnocobax YNpoYHeHHs METAIIIOB HIIH CIUIABOR, KOTOPLIE MOTYT 0GeCenTh I0AroBeHOCTh
H paboToCcnocobHOCTE H3NENHIT,

2. MECTO JIJMHCHHIIIIMHBIL B CTPYKTYPE OITOII BO

Juenunnupa «Martepranosesennen otnocutes k Gazopoii wactw  OI1OIT BO, ce H3YHaIoT Bo 2-0M
ceMecTpe.

[TpepekBUINTEL AUCHMIUTMHEL: MATEMaTHKE, XHMEH, (pusukn, CTVACHT A0/KEH HMETh HARBIKH paboTk ¢
KOMITBIOTEPOM  KAK  CPEACTBOM  yupaBieHHs HMHQOPMAlMEH, YMETh HCIONLIOBATE COOTBETCTRY IO
MATEMaTHYCCKHIT anmapar W HHCTPYMEHTANLHBIC cpeicTBa s ofpaboTky, aHamiza U CHCTeMATHIANNN
naopmannn, B pesynnrare ocsoenns auenuniuun «Marepnanoseiennes obyuawomuecs DyAYT UMeETH
HEOONOAUMYIO Dasy A HIYUEHHs TMOCTEAVIOUMY TEXHHYCCKHX [AMCUMILIME, a TaKke IPH BRITIOJIHEHHH
Kypeosbix pabot u BKP.

3. [LIAHHPYEMBIE PE3YJILTATBI OBYUEHMS 1O JIMCHATIMHE

[Inanupyemsie pesynbtatel 00YYeHHS 10 IHCUHIUINHE, COOTHECEHHBIE © NIIAHHPYEMBIMH  PE3YILTATAME
ocroenma OTTON]

Kon YposeHs
[rannpyemiie pesyanTaTel o8y eHHs N0 IHCUATITHEE XAPAKTEPHIYIONTIE Tamnk]
DOPUHpYERELX HERGSHIS thopmu mmr':m KOMNCTCHLHT (MOKA3ATENH OCBOSHHUA KOMIETENLIN)
KO NETei KOMIETEHLII FMHPOES i i
OIE-1 Yacruanoe 3UATL: OCHOBHBIE [PYNIB COBPEMEHHBIX MATEPHAIOR, HX cROHCTEA M

00nacTi NPHMEHENNA, (PUIHYECKYIO CYIIHOCTSL SBJICHUH, NPOHCXOAMIHN B
MATEPHANAX B YCAOBHMAX NPOHIEOACTER NOJ  BOZACHCTBHEM  BHELIHUN
daktopor (Harpesa, OXIGKICHHA M APy HX BIHANNA B2 CTPYETYPY, a
CTPYKTYPBI — 113 CBOHCTBA COBPEMEHIBLIX METALTHYECKHX H HEMETALTHYECKHX
MATEPHATIOR; CNOCOBEI YIPOYIEHHE METAIOB HITH CRJARBON, KOTOPRIE MOTY1
ofecnednTs A0AroBeHOCTE 1 PatoToCnocoBHOCTE HIACHIL.

¥uern: obobuiare ¥ apanuzupoBate HHPOPMALMIO; NPABHIBHO OLUEHHBATL
CBOHCTBA  MAWMHOCTPOMTENBHBIX  MATEPHAIIOB,  AHATMIHPYA  YCIOBMS
H3TOTORACHHA W3JCNTHA W CPOK €ro SKCIYATallMK, aHATHIHPOBATE (asorkie
NPEBPAILCHHA  NPH  HArPEBAHMH W ONJALKICHHH  CIIABOB, MOABIVACH
AHATPAMMAMH  COCTOAHMA ABOAHBIX CHCTEM; ONPEIENATh  MEXAHMYCCKHE
CBOHCTBA TIPH CTATHHECKHX M ANHAMHHECKHX HCMBITAIMAX, aHATHIHPOBATE
PE3YALTATEL 9THX WCOLITANMA I8 CPABHWTCILHOI OLEHKH MATepHanoR,
BLIARISTE HA WH(PAX THOHYHLIE CTPYKTYPHBIE COCTARIMIOUINE, NPOBOANTL
METANNOIPAPHYECKITT AHAIN IPOMBILLIEHHBIX CTANEH H YYIYHOB, LBETHBIX
MCTAILIOR M CTIABOR, NPHHAMATE TEXHUYECKH 0DOCHOBAHHEIE pelleHnd 1o
BLIOOPY MAaTepHaaon,

Baagers:  naseikamu  onpenenenus  TREPAOCTH  KOHCTPYKUMOMHBIX W
HHCTPYMEHTATEHEIX MATEPHATOR, PADOTLL HA CECTOBOM MUKPOCKOIE,




4. OBBLEM U CTPYRTYPA JHCTIHILTAHDBI

TpyaoeMKOCTs AMCHUMILIMHEL COCTARIAET 4 3aueTHRIX euni, 144 vaca,
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Pazaen 1. Baenenue.
| Knacoudukains MaTepiaios, 5 |2 B 4 | /333
KpueTaniimeckoe cTpoeHRE
METAIIOR,
2 Paznen 2, Kpurepui oUgHKH 3 2.3 5 10 4 s /417
MaTepHATOs,
Pazgen 3. [nacTieckan
3 | nedopMaind ¥ pEKPHCTALTHIAINA 2 3-4 | 2 3 /66,6
METALI0B,
4 Paznen 4. 3axoHb KPHCTANIHIALIHH 2 4 | 2 B 2/ 66.6
METANNOB,
5 | Pazpen 5. Ocuosel Teopun cnnases, | 2 46 | 5 2 5 4457,1 PefmiHr-koTposs |
f BEINER B CRIRLHE GoH0ss 2 T-11 | 10 1 8 5125 Peiimiur-konTpone 2
Aengla.
7 Paspen 7. LpetHeie MeTaniu o 5 1213 | 4 4 5 317375
CIUIABLL.
8 Pasnen 8. KoMnosnumomnHee 5 14 3 4 1750
MaTepiail
Pazpen 9. HanoerpykrypHbie
9 | marepuans. Hemerannuueckus 2 15-17 | 6 7 27333
MATEPHAIEL
10| Pazpea 10, Bubop marepuanon, 18 2 6 2 2125 Peiftnur-goHTpons 3
Beero 3a 2-ii cemectp: 18 | 36 3o | 45 271315 FKsaMen
Hroro no apeuunanne | 2 15 36 b 45 271378 Dgsamen

Cojepsranne JeKINOHHBIX TAHATHIL 110 JHCHHIIHHE

Pazen 1. Baedenwe, Kraccuhurayun mamepuaios, Kpuemaniugeckoe cmpoenue Memainos.
Tema 1.1. 3nauenue, uens 1 3agaun Kypea «Marepuanosenenuer», Knaccuukaius MaTepuanos,

Tema 1.2. Kpucrammiueckoe crpoenne Meta/os. JleekTs KpUcTanaios H HX BIHAHHE HA CBOHCTBA,

Kpaepsie # BHHTOBBIE AHCITOKAIHM,
Pazden 2, Kpumepuy oyenky Mamepuaios,

Tema 2.1. Crpyxrypa.

MUKPOCTPYKTYPHBIH  aHAIHE.

o0HApYKEeHNA MOBEPXHOCTHRIX W BHYTPEHHHX Je(heKTOR,

Tema 2.2, Mexannueckue cpoifcrsa. Metoanl namepenus teepinocti: Meroisl bpunenns, Pokeenna,
Bukkepca, mukporsepaocts, [lomsan, llopa, Mooca. Onpenenenne yaapHOH BA3KOCTH METAUIOB H

CITABOR,
Tema 2.3, PentreHOCTPYKTYPHOE HCCIENOBAHNE METLIOR.
Pasoen 3. [Tracmuieckan deghoprmayus u pexpucmaiiuzayin Memaiios,
Tema 3.1, Bnuaune Hakliena Ha ceoiictsa metannos, Menons3osanne Haknena s MAITHHOCTPOCHH N,

MakpocTpy KTy pHbIit

AHLITHE,

Mertoakl



Tema 3.2. Biusnue TeMueparypsl Ha CTPYKTYPY M cBoHcTBa AeOopMUPOBAHHOIO METAIIA.

Pasden 4. 3axousl kpucmaiiuzayti Memanios

Tema 4.1. 3akous! kpueTammzamn Metamios. CrobGojaHas 3neprua 0 onTponus. CKpbiTas Teriora
KPHCTAIITH3ALHH.

Tema 4.2. Ynpasnenue pazmepoM 3epHa. CTpoenne KPHCTALTHYECKOTO CIHTKA.

Pazden 5. Ocnogsl meopull cniasos.

Tema 5.1, Buaw cntasos, Tpasiio gas. Hocrpoenue uarpaym coctontus,

Tema 5.2, JluarpaMmbl COCTOAHHMA JBOMHBIX CIUIABOB: € MONHOH PACTBOPHMOCTBIO M © NOTHOI
HepacTBopuMocTio. JlHarpaMMbl cOCTOAHMS [BOMHOTO CHmaBa ¢ OrpaHH4YeHHOH  PacTBOPHMOCTEIO.
TMuarpaMma coctodnus Japoiinoro cnimasa ¢ nojmuMopdueiMi npespaiteHusyu. JlparpaMma coctosHms
NBOITHONO CIJEBA € YCTONUHUBBIM XHMHMECKUM COC/IHHEHHEM.,

Tema 5.3. Cpa3b MeKIY THIIOM JAHATPAMMBI COCTORHHA JBOHHEIX CIUIABOR H CBOMCTBAMM CIUIAROR,

Pazden 6. Cnragst na ocroge xeenesa.

Tema 6.1. Henezo u ero crinasst. [lomumopduas skenesa. JnarpaMma coCTOAHNA CIUIABOE JKEE3a ¢
VIJIEPOJIOM.

Tema 6.2. Yraepoauctsie ctand, BausHue xuMcocTasa Ha CTpyKTypy i ceoiicrea ctanu. Bingnue
npuMecei Ha ceolicTa cranei. Knaccndukanua 1 MapKHPOBKA YIIEPOANCTRIX CTANCH.

Tema 6.3, YUyrynsl. benwie, ceprie, BRICOKONPOHHEIE H KOBKHE YyryHbl [lonydcHie KOBKOIO 4yTyHa.
Bmuanne npumeceii Ha cROHCTBA YyTYHOB, [IpHMeHeHME YYTYHOB B MALTHHOCTPOCHHH.

Tema 6.4, Mazoseie npespalicHHs B CTANAX NPH HACPEBEe U OXJIAMICHHH: aYCTEHN3aALNA, NEpINTHOE
M MAapTeHCHTHOE NPEBPALEHMS, IPEBPAILEHHE TIPH OTIIYCKE,

Tema 6.5. [Ipaxtura Tepmootpaborkn cranu. Texnonorns narpesa. OTHKAT CTAH W €r0 BIHAHIE Ha
CTPYKTYpPY H cBoficTBa. 3akanka yraepoaucTux craneil. Ornyck craneii.

Tema 6.6. Pons nosepxuoctaore cnos. Jedopmaunonnoe ynpouyHeHHe NOBEPXHOCTH.
IosepxiocTHad 3aKaIKa,

Tema 6.7. Xumuko-repmudeckas oOpaboTka cTaiM, OCHOBHBIE 3aKOHOMEPHOCTH M 001aCTh
npuMenenud. OcHopreie BuRE X TO 1eMenTanns, a30THpOBaHAE, IIHAHHPOBAHNHE, HHTPOIIEMEHTAIINA,
cHIMIHporaHue, HOPHPORAHHE, XPOMHPOBAHHE H ATHTHPOBAHKE.

Tema 6.8, OcHoBBI TerupoBaHus cTany. BausHue NerupyomMx JMeMEHTOR HA CTPYKTYPY M cBoiicTRa
cranu. OcobennocTd TepMooDpaboTRN NErHPOBAHHKIX cTaneil.

Tema 6.9. Konerpykiuonnsie neryposadnsie cran. Kinaceuduranns no naznavennio, Ctanm
o01ero # cnelHAIM3NPOBAHOTO HAZHAUCHHA.

Tema 6.10. MncrpymenTanshele nernpopannsie crann. Pexymue, Tennoctoiikue, GulcTpopexyniyue
cram. Hltamnossie cramn, Crany s MepuTeabHbiX HHCTpyMenToB. Teepiibie crnagel.

Tema 6.11. Cramm 1 cnnassl ¢ 0cOOBIMH CBOHCTBAMME.

Pazoen 7. [Jeemusie memanist u cniaent,

Tema 7.1. Mens, ee croifctra u obnacts npuMedenus. Meano-aukenessie cnnasel. bponssl. Jlartyuu.
[Tpumenente MEIHBIX CIIABOB,

Tema 7.2, Amomunnii, ero ceoiictea u obnmacte npumenenus. Jlurelinpie u nedopmupyembie
AMOMHHIEBBIE cIUlaBel. JllopamoMutsl B uX TepMoodpadoTka. [IpuMenenne amoMHHHEBEIX CIIABOR.

Tema 7.3, Twran, ero cwoiicrsa u obnacts npuMeHeHns. THTAHOBLIE CIIABEL KiaccHrKanms,
cBOHCTBA M 00NIACTE PHMEHEHHA.

Tema 7.4, Marnuii, ero cpoiictea 1 obGnacts npuMeHeHHA, Mar#ieBLIX CIaBel KlaccHpHKamma,
cpoifcTea n ofnacTe NpHMEHEHH.

Pazden 8, Komnozuyuonnsie mamepuain,

Tema 8.1. OOmasa xapaktepucturka n knaccudukamms. CrpoeHHe, CBOHCTRA H TIpUMEHEHHE
KOMITOSHMIIHOHHEIXY ME[TEPHHJIUH.

Tema 8.2, KomnosuumonHeie Martepuansl Ha HeMerannudeckoii ochose. Komnosuumonnble
MaTepHaisl Ha METAUIHYECKOIT ocHOBe.

Pazoen 9. Hevemannuveckue mamepuans,. Hanocmpykmypubie smamepuaisi.

Tema 9.1. Ocobennoctn cTpoeHHS M CBOMCTBA MOaMMepHBIX Matepuanos. [lractmacesl, ux
ocobenHoeTH H 00JacTH IPHMEHEHHA B KaUCCTBE KOHCTPYKUHOHHOIO MaTepHaia,

Tema 9.2, Peannw. Kepamuka,

Tema 9.3. Hanomarepuanel. Bnuanue cTpoenns Ha ceoficTBa HAHOMATCPHAIOB.



Pazden 1. Bubop mamepuaios,
Tema 10.1. Tlpobnema peibopa wMaTteprana.  DKCIUIYATAUHOHHAA  HAJEHKHOCTE  MATEPHATA.
TexuHonormuHocTs MarepHana, DKOHOMHYHOCTE MaTEpHala,

Tema 10.2. O6mme pexcmennanny no spdOPY MapKu CTAIH.
JakmoueHue.

Copeprranne 1a60paTopHBIX A THIT 110 JAHCHHILIHHE

Pazoen 2. Kpumepuu ogenrxu mamepuanos.

Tema 2.1. Crpykrypa. Mukpoctpykrypueiii  anamus, MakpocTpykTypHei  ananus.  Metogml
ofHapyKeHN NOBEPXHOCTHRIY I BHYTPEHHUX JeheKToR.

Copepskanne 1abopaTopHBIX 3aHATHIE.

MUKPOCTPYKTYPHBIH aHAINS METANTIOB 1 CIUIABOB.

MaxpocTpyKTYPHBIIT aHATH3 U I(PeKTOCKONHS METAIOB,

Tema 2.2, Mexannueckde cpoiictea. Mertojisl uaMepenusi Teepaocti: Metoasl bpunenns, Pokeenna,

Bukkepca, muxporeepnocts, llonwmu, [lopa, Mooca. Onpejenenie yaapHoi BAIKOCTH METAUION M
CILIIABOB.

Tema 2.3, PenTreHOCTPYKTYPHOE HECIEI0BAHNE METAILIOR,

Conepiranne nabopaTopHbIX 3aHATHH,

PentrenoetpykrypHsii ananus,

Pazoen 3. Ilnacmuvecken oehopmayus u pexpucmaniizays Memanios.

Tewma 3.1, Bansanue nakiena na cpoifersa Metannos. Menonsiopanie HaKJIena B MaliMHOCTPOSH N,

Tema 3.2, Biananne TeMIepaTyphl HA CTPYKTYPY W CBOIICTRa JIehopMHPOBANHOTD METaIA,
Conepsxanne nabopaTopHbIX 3aHHATHIA

[nacrruueckas neopMeLHg H PEKPUCTAUIHIAIHS METAUIOR H CIUIABOR.

Pazoen 4. Jaxonsl Kpucmainuzanyu Memanios,

Tema 4.1. 3akous! kpucranansannn Meramnos. CroGoanas sxeprus u aurpornus, Ckpritas Tennora
KPHCTAH3AHM.

Tema 4.2. Vnparnenne pasmepom 3epra. CTpoeHHe KPHCTAITHUECKOTO CIIHTKA.

Conepxanne nabopaTopHeIX 3aHATHIL

[Tponece kpucrannsaiam.

Pazden 5. Ocnoepl meopuu chiasos,

Tema 5.1. Buast cnnaros, Ipasusno das. [octpoerne auarpamMm cocrosHus.

Tema 5.2. JlmarpamMmel COCTOAHMA [BOMHBIX CINIABOB: ¢ MOJHON DPACTBOPHMOCTBIO H € [OJHO
HEPACTBOPHMOCTRIO.  JIHArpaMMbl  COCTOAHHMA JIBOHHOIO CIUIABA ¢ OrPaHHYeHHON PaCTBOPHMOCTLIO.
Jlnarpamma coctoanms JIBOIH0T0 CINaBa ¢ NOAMMOP(HEIMH ApeBpalicHusMy, JlHarpaMma cocTosims
JIBOHHOTO CIIIARA ¢ YCTOMYHBEIM XHMHYECKHM COEIHHEHHEM.

Tema 5.3, CpaAsbk MeNIY THIOM JAHATPAMME] COCTORHHS JBOMHLIX CIUIABOR H CBOICTBAMH CIIABOR,

Conepaanne nabopaTopHbIX 3aHATHIL

JlnarpamMmel COCTOAHHA ABOHHEIX CIUIABOR

Pazden 6. Criassl na ocnose yeeiesd.

Tema 6.1. JKenezo 1 ero cnnassl, [oaumopduss xenesa. JlarpaMma cocTogHHA CIUIABOB Kelela ¢
YIIICPOAOM.

Conepxanne nabopaTopHBIX 3aHATHIL

JInarpasmma cocTosimA JKeneI0-VInepo.

Tema 6.2. Yrnepoauertie cram. Bansune XMMcOCTaBa Ha CTPYKTYPY M cvoiicrsa crand. Brusmmne
npuMecei na cpoiicTra craneil. Kiaccuukaiua 0 MapKHPOBKA VIIEPOJHCTRIX cTaneil,

Tewma 6.3, Uyrynw. bensie, cepeie, BRICOKONpOUHBIE H KOBKHE uyryhbl [lonyuenne koBkoro uyrvia.
Bimsnue nprumeceii na cpoficTsa uyrynos. [IpiuMeHenne YyryHOR B MALTHHOCTPOEHIHN,

Conepaanne nabopaTop HBIX 3aHATHIL

MuKkpocTpyKTYPHELE AHANHS YTIEPOJHCTRIX CTANEH B PABHOBECHOM COCTOAHMH M MYTYHOR.

Tema 6.4, Gazosbie NpeRPalenns B CTAIAX TIPH HATPERE H OXJAKICHIN: AYCTEHUALNS, IePIHTHOE
H MAPTEHCHTHOE NPERPALISHHS, NPEeBpallleHne IPH OTIIVCKE.



Tema 6.5, [lpakruka Tepmoobpaborku cranu, Texnonorua narpesa. OTHHD CTAIH H €r0 BIAHAHHE HA
CTPYKTYDPY H cBOHCTBA, Jakanka yriepoaucteix craneit. Ornyck craneii.

Conepixanne 1abopaTopHBIX 3aHATHI.

TE‘]JMHT-IEE-KE.H oﬁpaﬁem& YIepOducTbix cranei.

Pazoen 7. Llsemnbsle Memanisl 1 cniagsi.

Tema 7.1. Meng, ee croiicTra u oGnacte npumenenud. Meano-unkenessle cnnaesl bpousst, Maryan.
[lpamenenne MeHBIX CIUTABOR.

Tema 7.2, Amomunuii, ero coiictea n obmacT npuMedenus. Jluteiinnie u nedopmupyemiic
AMOMHHHEREIE criaBkl. JllopamoMubbl 1 ux TepmooGpaborka, [pHMenenie amoMITHHEBRIX CIIAROR.

Tema 7.3, Turan, ero cpoiictea u obnacts npuMenennd. THTAHOBEIE CHABBL KIaccHUKalm,
cBOifcTBa H 0OACTE NPUMEHEH .

Tema 7.4, Marnuii, ero cpofictea # 001acTh NpHMeHeHHs. MarHHesbIX CIaBel: Kiaccupurams,
CBOHCTBA H 00/1ACTH NPHMEHEHH.

Conepiwanne 1abopaToOpHLIX 3AHATHIA,

MHuKpoCTPYKTYPHBIH aHANN BETHRIX CIUIABOE.

Pasoen 10, Bubop mamepuanos.

Tema 10.2. Obume pexoMeHIaNY 110 BEIGOPY MAPKH CTAIH.

Conepwanne nabopaTopHBIX 3aHATHIL

Bribop Matepuanon.

5. OBPAZOBATEJBHBIE TEXHOIOI'MH

B MpenoilaBaiin JHCUHILTHHEL ﬁg‘f‘lﬂTﬂpHHﬂDEEJlﬁHHe}} HCNMOITRIYIOTCH }'}EI:'S!IDDE!I]&'IH bl

0DpazoBaTebHbe TEXHOIOTHH KAK TPAAHIHOHHBIE, TAK H ¢ NPUMEHEHHEM AKTHBHEIX M HHTCPAKTHRHBIX
METOJIOB 00yUeHus.

AKTHBHBIE ¥ MHTCPAKTHBHBIE METO/IBI 00VUCHHS:

- Jlexuuu-susyanuszanan (temet 1.2, 6.6, 8.1, 9.1);

—  Jlexunn-xoncynwsrannu (temer 2.1, 3.1, 3.2, 4.1, 6.2, 6.3, 6.4, 6.7, 7.3, 7.4);
—  Tpennnr (tema 2.2, 2.3, 6.2, 6.3, 6.5);

- Amnanus curyauuii (tema 4.2, 10.1);

—  Pasbop xoHkpernsix curyanuii (tema 5.2, 10.2);

—  Keiic-MeTo/nl (Tema 6.5).

6. OHEHOYHBIE CPEJCTBA Ul TEKYUIEIO KOHTPOJIS YCIEBAEMOCTH,
NPOMEKYTOYHOW ATTECTALMH MO UTOI'AM OCBOEHMSI AUCIHHILTHHBI 1
YHEBHO-METO/JHYECKOE OBECITEYEHHE CAMOCTOSTEJIBHOH PABOTHI
CTYJIEHTOB

Texymuii kowrpoan B gopme peiiTunr -konTpos

Bonpoce i peitmune xowmponio Ne |

I. 3Hauenue, uens  3ajaun kypea «Marepuanosenenner, Knacenduxarus Matepuanos.

2. Kpucrannuueckoe crpoenne Metamios. JledekTnl KpHCTAWIOB i HX BIHAHME Ha CBOCTRA,
Kpaesrie H BHHTOBRIE JIHC/IOKAIIHH.

3. MEKpoCcTpYKTYPHBIT ananns.

4. MaxpocTpyKTypHbIi anamn3. MeTo/ibl 0GHAPYKEHHA TOBEPXHOCTHBIX H BHYTPEHHHX JC(EKTOB,

5. Mexanuseckue croiicrsa.

6. Merobr usmepenus TeepiocTH: Mmetounl bpunemns, Poksewia, Bukkepea, MHKPOTBEpROCTE,
Honwmn, lopa, Mooca, Unpe/eneHie yIapHoil BA3KOCTH METLUIOB H CIJTABOB.

7. PentreHocTpyKTYpHOE MCCIIEIOBAHNE METAIOR.

8. Bumanne naknena na ceofictsa meraiios, Henons3osanme Hakiena B MaIHHOCTPOCHHH,

9. Bnusinue TemMiepatypel Ha CTPYKTYpPY H cgoficTRa AeiopMHPOBANHOTO METAILIA,



10. 3akons kpucraumszanun meramos. Ceobozuas oHeprus u outponus. Ckpeitas Teniiora
KPHCTAILIHIALIHH,

13: Yi‘!pﬂ.HﬂEHHE PazMepon ICpHA. ETPDEHHC KPHCTAIHYECKOIO CIIHTRA.

12. Buawr cnnaeos. [paeuno ¢as. [Tocrpoerue auarpaMm CoCTosSHMA.

13. B,HIIFPHMML] COCTOAHHA [JBROHHRIX CIJTABOB: ©  [TOJHOMH PACTROPHMOCTRHY MW C TONHOH
HEPACTROPHMOCTLIO,

14, JuarpaMmel COCTOSHHSA JBOHHOTO CIIABA C OTPAHHUCHHOI PACTBOPHMOCTBIO,

15. Jlnarpamma cocTosHMs ABOMHOTO CIUIARA © MOMHMOP(HEIMH [IPEBPALICHIAMH.

16, Jlnarpasmma cocTosHus ABOHHOIO CNIaBa ¢ YCTOHYHBEIM XHMHUCCKHM COSJIHHEHHEM.

17. Cea3b MeNCULY THIIOM JIHATPAMMEI COCTOAHMSA JBOMHHBIX CIJIABOB H CBOHCTBAMN CIIABOR,

Bonpoce k peiimune konmpomo Ne 2

1. HKemeszo u ero cruaesl, [Monumopdmsm menesa. JlmarpaMma coCTOAHHS CIUIABOB JKeJlesa ¢
YTAEPOIOM.

2. ¥Vraepoaucrsie cranu, Bausnue xumMcoctaBa Ha CTPYKTYpY H cBoHCeTBa ctasn. Bansnue npumecei
Ha croiieTsa cTaned. KnaccH(pmranus 1 MapKAPORKA YIIEPOAHCTRIX CTaNEi,

3. Uyryuel. bBenwle, cepele, BLICOKONPOMHEIE M KOBKHE uyrynsl [lojyuenuwe Koskoro wuyrysa.
Bansuue npameceit Ha ceoiicrsa uyrysos. [IpuMenende YyryHOB B MAILIHHOCTPOSHHH,

4. DazoBEIC NMPEBPALICHHS B CTANAX NPH HATPEBE M OXJAMKICHHM: AVCTEHM3AUMH, NEPINTHOE M
MapTEHCHTHOE NIPEBPALLCHHS, [IPEBPALLIEHHE [IPH OTIIYCKE,

5. llpaktuka tepmoobpabotin cramn. Texuonorus sarpesa. OTaur cTagm W ero BIHAHHE HAa
CTPYKTYPY U CBOMCTBA. JaKanka yriuepoucTrix ctaneii, Omnyck craneii.

6. Poan moeepxnocTHoro cnos. Jledopmaimonnoe ynpounenne nosepxuoctd, [losepxuocrian
JAKAIIKA,

7. XuMuKo-TepMaueckas o0paboTKa CTAIM, OCHOBHBIE 3AKOHOMEPHOCTH M 00J4CTh IPHMEHEHHA.
Ocrosnsie sl XTO 1eMeHTains, asoTHPOBAHNE, UNAHHPOBAHHE, HUTPOLUEMEHTAIMA, CHINIHPOBAHIE,
DopupoBanue, XPOMHPOBAHKE H ATTHTHPOBAHME,

8. OCHOBBI JIETHPOBAHHA CTAIH. BIusiHMe Nerupyiomux JIeMeHTOB HA CTPYKTYPY U CBOMCTBA cram.
Ocobennoctu TepMoobpaboTKH IErHPOBAHHEIX CTanei.

9. KoHCTpYKUHOHHBIE JerHpoBannbie crand, Knaccmukaumsa mo maznawenmio. Cramm obmero u
CHENMATHIHPOBAHOIO HATHAYCHMUS,

10, MucrpymenTanbible AerupopanHbie cramu. Pexyume, teruoctoiikue, OBICTPOPEKYILIHE CTAMH,
Hlramnossie cramm. Crany JUIs MePHTENbLHEIX HHCTpYMeHTOB. TBep/kle cruaskl.

11, Cramn u cnuaski ¢ 0coOBIMA CROHCTRBAMY,

Bonpoce: k peiimune koumpouio Ne 3

l.Menw, ee crolictha ¥ oOnacte npumenenus, Meano-Hukenessie cruasbl, bpouswl, Jlartymnm.
[pumenense MeHEX craBos.

2. AmomuHuil, ero colictea W obnacte npuMencuns, Jluteiinpe n aedopMHpYEMLIC AMIOMIHHERBIE
cruiasel. Jliopamomunel B ux Tepmoobpaborka, [TpuMeHeHHe ATIOMHHUEBEIX CIITAROR,

3. Turan, ero croiicTba B obnactsk npuMenennd, THTanoRke cnnaskl KiaccHuKalms, cBofcTsa N
ODIIACTE NPHMEHEHHA,

4. Marunii, ero coiicTea i 06/acTh npHMenenns. MarnHessIx clnassr KIaccH(MKALNS, CBONCTEA 1
obacTe NPHMEHEHHA,

3. KoMnosnuuoHnkle Matepuanisl: obmas xapaktepuctuka # knaccupuxanus, Ctpoene, cpoiictsa i
NPUMEHEHHE KOMITOZHITMOHHBIX MATEPHANIOR.

6. KOMITO3HIMOHHEIE MaTepHaikl HAa HeMeTalmueckoll ocnose, KoMNOIMIHOHHBIC MATCPHAIL HA
METAUTHYECKOH OCHOBE.

7. OcobeHHocTy CTPOEHHA W cBoifcTRa NOJUMEPHBIX MaTepHanor, [lnacrmacesl, X ocobeHHOCTH H
00J1ACTH IPUMEHEHIS B Ka9eCTBE KOHCTPYKIHOHHOTO MATePHAIA.

8. PesunmpL

9. Kepamuka,

10. Hanomarepuansi. Biausune crpoenns Ha CEoilcTBA HAHOMATEPHANOE.,

11. Ilpobnema sriGopa MaTepuana, IKCIUTyaTAlMONHA HAICKHOCT MaTepuana. TexHonornaHocTh
MarepHana, JKOHOMHYHOCTE MaTepHana.
12, OBune pekomenIaluy 1o BEIGOPY MapKu CTIM,



Jaganun A BEINTOJTIE s KBHTi}ﬂHbIEUﬁ paﬁ[l"l'bl

Bapuant Ne 1

1. Jleranu mamun 13 craam 40 sakaneHsl: oHy - ¢ Temneparypsl 760 'C, apyrie - ¢ TeMneparyphl
840 "C. Vikamure npasminHell perHM AKAIKH, MCHOJNB3YA JMAPAMMY Jkeieio-reMentut. Kakne i
JIAHHBIX JleTaieil mvetor 00JIee BBICOKYIO TBEPAOCTH H JIYUHIHE JKCIUIYATAMOHHBIC XapakTePHCTHEM.
[TpeanoikuTe BHA OTHYCKA NPUMEHHMBIH 118 Aannol cram.

2. Jlna maroroBnenud paja geraneii camonera seibpan cnnas JI16. Onuinure cocTan cijiapa, Pemnm
ynpounsomedi  Tepmuyeckoii  o0paboTkn M nonydaeMmyilo  MUKpocTpyKTYpY. ONHIIMTE  NpoLeccs,
NpoTeKArOLHE NPH TepMoobpaboTke.

Bapuant Ne 2

1. Tlpu nposeiennyn TepMudeckoii obpaboTKH Bata, HITOTOBICHHOTD U3 cTamu 45, OBUIa BRINOIHCHA
saasika ¢ 760 "C. Tlpasmieno mi Geuta BRGpana Temnepatypa sakanku? Ofocnyiite caoe pemenne. Kakona
CTPYKTYPa Balla Nocle fanuoi tepmoobpaborku.

2. Jlns M3roTOBJICHHA NOCTOAHHBIX MarHHTOR Henons3yeres cnnas TOHJIK40TRA: a) pacumdpyiite
COCTAB W ONpPeeNinTe, K KAKoil rpynne OTHOCHTLCA NaHHBIL CIUIAB M0 Ha3HauyeHuio; 0) odbAcHUTE BIMsIHE
JETHPOBaHHA Ha CBOHCTBA CIUIABA; B) YKQKHMTE OCHOBHBIE CROMCTBA M TpeDoBaHHA, NPEILABIAEMBIC K
CIIIIaBY.

Bapuant Ne 3
1. Merunku u3 cramn Y 10A 3akasieHst: ouu - ¢ Temnepatypst 760 "C, apyrue - ¢ Temneparypsi 840
°C. Wcnonssys amarpamMmy sKeleio-leMeHTHT, YKUKHTE MPaBHIBLHBLL pexnM 3akanku, Kaxoit ms srux
HHCTPYMEHTOB OyIeT MMeTh Oollee BRICOKYIO TBEPAOCTE M H3HOCOCTOHKOCTE, @ COOTBETCTBEHHO JIyHIIIMe
IKCIUTYATAIHOHHLIE XapaKTePHCTHRH, TIPEVIOKHTE BHIL OTIYCKA A JaHHOoi cTain.

2. Jina obmmBkn camolneToB Henonwiyercs cnias BT6. Ipusennte xuMHueckuil cocTas crinaga,
PERHM YIIPOUHAIOUICH TepMuyeckoil 00paboTki U noay4aeMyIo IpH 3TOM CTPYKTYPY. ONHINHTE NPOLECeh.
NPOTEKAIONTIE TIPH TepMuteckol oDpaboTke.

Bapuanr Ne 4
1. OBbacHutTe NpU4HHBL BOSHHKHOBCHHS HanpskeHuil npu sakaike. Kakue medextni Moryi
BOZHHKHYTh 11pH 5T0M7 Kakium 00pazoM MOKHO HPeioTBPaTHTL 00pazoBanie 3aKaiouHbX Tpenin’
2. Jlnst m3rotoneHus aeraneii, NPUMEHAEMBIX B CyocTpoeHun, Buibpan cnnas bpAMul0-2: a)
pacimdpyiite cocTas W onpejenHTe, K Kakoil rpynne OTHOCHTCA JaHublil crias; 6) yKaKHTE OCHOBHBIC
CEOMHCTBA H TpedOBAHNA, NPENBABIAEMEIC K CIIIABY.

Bapuant No 5
I. B nponecce ropaveil KOBKH cTallbHan JeTank XPYNKo paspymnoiace. B uem Bosmokhas nprunia
pazpymenns? Kax npenorepatints 3101 By Opaxa?
2. B kavectse Matepnana Ui M3rotosienns memOpan swiipan cnnar bpb2: a) paciundpyiite cocras
W onpejete, K Kakoi rpynne oTHOCHTCR Jannbii cnjas; 6) Halpaubre TEPMHYSCKYIO 00paboTky: B)
OIMUIIHTE MUKPOCTPYKTYPY H CBOJCTBA criiara.

Bapuant No 6
1. Onumure mexanusmul OeiinutHoro npespamenns, CpapHUTE MHKPOCTPYKTYPY BEPXHEr0 M
HkHero Gelinuros,
2, Jlna wiroTorsieHus netaneil B aBHACTPOEHHH Henomk3yerea cnmas MJIS: a) pacumdipyiite cocras
Crulapa; ©) ykamure cnocod MITOTOB/CHHA [eTaneii M3 JAHHOTO CIUIABA; B) YK&KHTE BOIMOKHYIO
TepMoodpalboTKy; I) ONULINTE MEXAHHYECKHEe CROHCTRA Crutana.

Bapuant Na 7
1. Cranenodi peiyar y sKCKaBaTOPa CHOMAICA B MOPO3HYIO norojy. B dem MomeT ObITh HpHHHHA
HONOMKH?
2. Kpatko u3nomure ocHOBBI TepMuteckoii o0paloTki WNOMHHHERBIX CIUIABOB B [PHMEHEHHH K
[POMBILLIEHHOMY CHNABY JIOPAUNIOMHH, YKamure coctag ynpounsionmx  (as, obpasyroumxes [pu



CTApPCHMM IOPAITHOMHHA, CpﬂBHHTE PEIYVARTATRL, NMOAYYAEMBIC MOCHE CCTECTRECHHOT® H HCEYVCCTECHHOTO
CTAPCHWA, OTMETHE NPEHMYIIECTEA H HENOCTATEHR Ka#I0H H3 3THX GﬁpﬁﬁDTGK.

Bapuant No §

. Crane 60 noasepranacek sakanke ¢ temneparypsl 760 'C w840 "C. Omummre NpeBPaIeHs,
MPOHCXOMANINE NPH JAHHBIX PEKHMAX 3akaiky. Ykamurte, kakne o0pazyioTes CTPYKTYPBL, H o0BACHHTE
MPHYHHEL MOTYUSHHA 3THX CTPYKTYP. Kakoii pesuy 3akanky cieyeT NpHMeHHTs K gannoil cranu? Kakon
BHJI OTIIYCKA CJIEJIYET PEKOMEH/IOBATE [UIA MOMYYEHHA BLICOKHX YIIPYIHX XapakTepHcTHr?

2. HMna wsrorosnenusa jeraneil, nonydaemsix riaybokol wramnoskoil, seibpan cnmas J70: a)
pacindpyiite cocTaB 1 yKOKHTE MeXanuydeckue croiicTaa; 6) onpeennTe, K Kakoil rpynme oTHOCHTHCS.

Bapuanur Ne 9
1. B peaynbrare tepmuyeckoii oOpaboTKim HEKOTOPBIE AETANH MAIIMH JOKHE MMETh TBEp/blil
H3IHOCOYCTOHYNBEIT MOBEPXHOCTHRIH cnoil npn eazkoil cepanesnse. Kakoit oOpaboTkoil MoXHO ZoCTHYL
JanHoro pesynprata? OnumumTe Jannyo obpaboTiy.
2. HaspaubTe Mapky alloMHHHEBOll OpOH3EI JUTA H3TOTOBICHMS MEIKHX OTBETCTBEHHLIX jeTaneii,
HATIpUMeEp BTYNOK: a) pacummdpyiite coctan W yKamHTEe MEXaHMveckue cpoiicTa crnasa; 6) onummre
CTPYKTYPY CIUIABA H BOIMOKHYIO TEPMHUYecKYo o0paboTky.

Bapuanr Ne 10

I, Onummre, B 4eM 3aKmOYacTCd  HH3KOTEMIEPATYPHAs TepMoMexaHHueckas obpatoTia
KOHCTPYKUHOHHOI cTand. ODBLACHHTE © TOIHIHE TEOPHH JIHCIOKALIMI, 10MEMY 3TOT MPOLECe MPHBOAHT K
MOJIYHEHHIO BRICOKOH NPOYHOCTH cTanu. KakuMM npedMyliecTBaMM W HeJocTaTKaMu o0lafaeT BapHadt
HHAKOTEMIIEPATYPHOH  TepMOMEXaHuueckod oO0pafoTKM Mo CpaBHEHHIO € BBLICOKOTEMIEPATYPHOI
TepMoMexanndeckoil odpaboTkoii?

2. JIna u3roToBIEHAA HEKOTOPBIX JeTaleil IBHratells BHYTPeHHero cropanus sbpan cnnas AK4: a)
pacmndpyiite coctas M YK@KHTE CHOCOD WITOTORAEHMS JeTancii M3 5Toro ciulasa; 6) OnummTe
BOZMOMHYIO TEPMHUECKYIO 00paboTKY; B) NPHBEANTE MCXAHHYECKHE CBOHCTRA JTAHHOTO CIIIABA.

Bapuant Ne 11

1. Cymmocrs 1 0coDEHHOCTH MapTeHCHTHOTO npespaiienus. [Ipupona TeepaocTH u Xpynkocti
MaprencuTa b ctanu, Kax piuser cojepxanue yriepoia Ha cBoiicTra 3aKkajieHHoro cinana?

2. B KOHCTPYKLHMAX ABMAIMOHHBIX PEAKTHBHEIX JIBHTATEneli UM MATOTORICHHA JIONATOK
Kommnpeccopa Beibpan cisias BT14: a) npusegure XUMHUECKnil COCTAB CIUIABA H YKAMHTE MeXaHHuecKue
cpofcTBa; ©) onpenenuTe, K Kakoif TPYNINC OTHOCHTBCH JAHHBIT CINAR; B) OMHIIMTE PEKHM BOIMOMKHOI
TepMOOOPAtOTKH M [0NYYAEMYI0 NOpH  9TOM  CTpyKTYpY. ONHIINTE [POLECCh, NPOTEKAIONME [P
TepMudeckoi obpaboTke.

Bapuanr No 12

I. Mukpoananuizom oOHapymeHO KPYNHOE 3epHO vV omnymeHnoil cramm, Kak ono nosmiger nHa
cpoiicTea cram? B yem Boamomsas npuunna? Kak wizbexats storo? Kak HenpasuTh cTpyKTYpY? B kakux
CTalAX 370 BeTpedaeTcs’ Kakne H3 nepeudcnenHbix cranefi He CKIOHHBL K romy Gpaky: 40X, 40XH, 45,
30XM, 40, 40XI'C, 40XHMA (oBocuyiiTe cBOE peieHue)?

2. Jlna wirorosnenus neraneil camonera peifpan cnnmas AMu2: a) pacumdipyiite cocras wu
OTNPeaenmTe, K Kakoi rpynie oTHOCHTLCA JlaHbli cras; 6) onuumTe crnocod yIpouHeHHs TOro Clilana u
OOBACHUTE MPHPOLY YIPOUHEHHA,

Bapuant Ne 13
I. Cpasuute BAMAHHE HODMANM3AINK K YIAYUIIEHHS HA CTPYKTYPY W CBOiicTBA cTaam. B uewm
NPHHHEA PAtITHYig MeXaHHYCCKHX CBOHCTR NOIYHUAEMBIX TTPH 3TOM {!T}'!}"K’E'}’P?
2. Jlng w3roToBNeHMA KOHJCHCATOPHEIX TPYO, MCHOIb3YEMBIX B MOPCKOM CYJI0CTPOEHHH, BRIDpan
cntas JI062-1: a) pactumdpyiite cocras u onpefennTe, K Kakoil rpynne oTHOCHTLCH JaHHbi crjas; 6)
OTIHITHTE CTPYKTYPY W CRBOHCTBA CIUIABA; B) YKAKHTE OCHOBHLIE CBOHCTRA W TPeGOBAHMS, IPEIBABISEMEIE K
CTIABAM STOH IPYIIILL



' Bapuant Ne 14
1. Kaxoii tepmudeckoii 06paboTkoil # y KaKHX 9yTYHOB MOMKHO HOBLICHTE IPOYHOCTS, TBEPIOCTE |
InacTHyHoeTs? Kak ¥YMCHLUIHTE THTEeHHRE HANPAMCHNA B CIIOMHLIX MYTYHHEBIX K{!HC'ITJ_",-'KI],HHX‘:}
2, CpaBHHTE BIHAHME OTNYCKA YIVIEPOAMCTON CTaMM M CTAPCHUS UOPAIOMHHA HA CBOHCTBA
FAKAICHHOTO CIITaBa.

Bapuanr Ne 15
I. Hapucyiite cxemaruueckue CTPYKTYPhl 3aKaikW (Maprencura, Tpooctuta, copbmra) o
OHOMMEHHBIE CTPYKTYPBl OTIYCKa (MapTeHcHTa OTIMYCKa, TPOOCTHTA OTHYCKd, copOMTa OTHyCKa).
OOBACHUTE PA3THYHE HX MEXAHHYECKHX CBOICTE,
2. Jlna warotosnenus panuatopHerx TpyBok Buifpan cnnas JI90: a) pacumdipyiite cocrtar u
ONpeeiTe, K KaKoil rpynne OTHOCHThCA JaHHb cnjar; §) onuummre CTPYKTYPY CIUIABa; B) NPUBEIITE
XaPaKTEPHCTHKH MEXaHHYCCKHX CBOICTE CniaRa.

Bapunanr Ne 16

I. Omumute asoruposanue craneli, yKOKHTe TEMIEPATYPEL, IPH KOTOPLIX NPOHIBOIHTCH NPOIECce
MPOYHOCTHOTO  A30THPOBAHIA, HCIONB3YA JHATPAMMY COCTOANMA IKeNe30-a30T, O0BICHHTE, [OYCMY
QI0THPOBAHNE HE NPOHIBOANTCA NP Temneparype minke 500 "C u saie 700 °C. Hazorute MapKH craei,
MPUMEHASMBIX 1A A30THPOBAHHA M ONMUUIHTE NOJHEI IMKA WX TEPMHYECKOH H XUMHKO-TEPMHUECKOI
obpaboTKm.

2. Jlng w3rotoBienns paja geTaneil, HCIONBIYEMBIX B CylocTpoenny, ubpan crnas BpKMui-1: a)
pacumdpyiiTe cocTas W ONpejeinTe, K KaKoil IPYIe OTHOCHTLCS JAHHLIT crinar; §) yKakuTe OCHORHBIE
CBOHCTRA H TPeDOBAHHSA, NPE/ILABIAEMEIE K CIUIARAM TOH IPYTIILL

Bapuanr Ne 17

I. Ban, wsrotopnennsii u3 cramm 35, nocie npopeneHus TepMooOpaloTKH 110 NPABHILHLIM
pexuMaM 00JajaeT HeA0CTaTouHOH NpouHocTRI0. Kak nopofparts noANOASIIYIO Mapky M PEKHMBL ce
tepmoobpaboren? ObocuyiiTe cBoe peleHne.

2. Jlna warotosnenns neraneil npoctoll kondmrypaimu, paSortamoumx npu VAAPHLIX HAPY3IKax,
BriOpan cnnas JIMuS8-2: a) pactumdpyiite coctas u onpenenure K Kakoil rpynmne OTHOCHTHCH AaHHBI
crisias; O) onuiure CTPYKTYPY Cilana; B) o0BACHATE HAHAYEHHE JIETHPYIOUIIX MIEMEHTOB; 1) ApHBEIHTE
XapakTepHCTHKH MEXaHHYECKHX CBOCTR,

Bapuanr Ne 18
1. B gem sakmouaercs 00paboTka CTAIH XOI0M0M H B KAKMX YCIOBHAX 0HA NIpHMeHsieTcs?
2. Jlist ODIIMBKH HEKOTOPHIX 3MEMEHTOBR KOHCTPYKIMI camoneton wenonssyercs cnias MA11: a)
paciMgpyiite coCTaB U ONpPeIENNTe, K KaKoH rpynme OTHOCHTECH AanHbii ¢1ias; 6) OnmuImmTe CIpYKTYpY 1
€0 MEXAHHYECKHE XaPaKTEPHCTHKH,

Bapnaur Ne 19

1. B cranu cocrasa: 0,86 % C, 4,2 % Cr, 6,2 % W, 1,8 % V 1 5.2 % Mo nocne 3akanki ocTanoch
Muoro aycrennta. Hasosure mapky cram. Kak simser octarounsiii ayerennt wa ee cpoiictsa? Yro nano
caenarh, 410 Obl H30ARMTLCH OT OCTATOMHOTO aycTeHnTa?

2. Jlta wsroToslieHns psja netanei, paoTaiommx NpH HOBRIDEHHBIX Temneparypax (300 'C) ¢
BEICOKHMH BHOPALHOHHBIMH HATPY3KaMH (1eTand (Ioseisixa, Kphila, CHCTEMB YIPABISHHS CAMOICTOM
ap.), menoasyerea cnnas AJI19: a) pacmmdpyiite coctap CnmaBa o YK@NKHTE CHOCOG HAFOTOBICHIS
AETANEH U3 JAHHOTO CIaBa; 0) yKauHTE OCHOBHLIE CBOMCTBA M TPEBOBAHMS, NPEABABIAEMbIE K CIUTABY: B)
OIHINUTE HPHPOTY YIPOYHEHHA NMPH MOAMGHUMpOBAHIH,

Bapuanr Ne 20
| Jlng M3roToBjIenus KOHCTPYKIHH, H3TOTOB/IEHHE KOTopoii TpeGyer CBAPKH M CIOKHOH rudKu,
epiOpana crans 10kn: a) pacuudpyiite XUMHYCCKHIT COCTaB H OlpeleInTe, K Kakoi rpynne oTHOCHTHCH
JAHHAS CTATh N0 HASHAMEHHIO; 0) HA3ZHAYLTE PerHM TepMHUecKoil obpaboTkn, mpuBeanTe ero noapobioe

00OCHOBAHHE; B) ONHIUMTE CTPYKTYPY M CBOMCTRA CTANH NOCHE repmuueckol  obpaborku. TonGepure
BAPHAHTHI BOIMOIKHOH 3aMEHEI IaHHOI cTany.



2. NMonbepure MeTHO-HUKENERBIH CTUAR I8 HATOTORACHHA NPOBOJIOR, TCHIOMATUHKOR, 0DIaJalonHx
BLICOKHM CONPOTHBAEHHEM: a) pacmuppyiite cocras; 6) onHinuTe MHKPOCTPYKTYPY CIUIABA. B) VKaKHTE
OCHOBHBIC CBOMCTBA M TpeDOBAHMS, TIPEALABIAEMBIE K CILIABY.

Bapuant Ne 21
1. Boiueprure auarpamMmy H30TEPMHUECKOrO NpPEBpAllleHHs aycTenuTa aa cranu V8, namecure Ha
Hee KPHBLIE PEXHMA CTYNCHIATOH M H3oTepMUYecKoil 3akanok. ONHIIHTE CYIIHOCTE NPEBPANICHA H KaKas
CTPYKTYpa MoIyuuTes HpH 9ToM. B vem oTmiune o6bMH0M 3akanku o1 gannsix obpaborok?
2. [lopGepure nerxuit cnias UM HITOTORIEHHS OOIIHBKH camo/etor: a) pacumdpyite cocras u
OnpesienTe, K KAKOH IPyIne OTHOCHTLCH JlaHubii ciap; 6) yKakuTe OCHOBHEIC cBOHCTRA W TpeboRanus,
Ipe/bABISEMBIE K CIUIABY.

Bapuant Ne 22

1. B nponecce tepmudeckoii 00paborku crami MOTyT BOZHHKaTL pasiuuHoro poaa aedextsl. Kakne
3 HTHX Je(eKTOB IPHCYLILH YIIEPONCTEIM, @ KaKHe - erupoBanisiM cranam? Kak caeayer pecti sakaiky
JACTANH M3 CPEIHEYTNepOaHCTOll cTanM, 9To0B YMEHBUIHTL BEPOATHOCTE KOPODJACHHA H 3aKAO4HBIX
TpeumH?

2. Topbepure MeHO-HUKENEBRIH CIUIAB JU1M M3COTORIEHMA MOCYIR: a) pacumdpyiite cocras n
ONPENSINTE K KAKOH IPyIiiie OTHOCHTHCA JAHHLIH crnijas; 6) yKaxHTe 0CHOBHBIE CBoiicTBa W Tpebopanus,
ApeIbABIAeMbIE K CIJIABY.

Bapuaur Ne 23

I. Buwibpath cTams Ui W3rOTOBNCHMA A HATOTORICHHS KOKYXOB JICKTPOABHIaTeled Meroaom
raybokol  BeITaKH. OUHIIHTE MCXOANYIO CTPYKTYPY M MEXaHHYECKHE CROMCTBA, HA3HAYLTE PeiHM
BOBMOMKHOH  TepMHueckoll  o0pafoTku, ONMHIONTE MHKPOCTPYKTYPY H  CBOMCTBA  cTalmM  nocie
TepMoobpaboTiy.

2, ITlonGepute Mapky npunos is MATOTOBIEHHA (NPHNAHBANHA) BEIBOJOB TPAH3HCTOPOB B
pajHocxeme. YKaXHTE OPHEHTHPOBOYHO TEMIEPATYPY IUIABICHUS M MeXaHWdYecKHe CRONWCTBA, a Tak ke
TpeboBalng, NPeLARIAEMBEIE K 3TOMY IPHIION.

Bapuant Ne 24

1. Topbepure crans mua wirotowienns npyxnns. Hasnausre pesciM TepMudeckoil obpaborki,
OMHIIATE CYIHOCTE MPOHCXOMANINX NPEBPALICHHH, MHKPOCTPYKTYPY H CBOHCTBA 10 H 1OCIE TEPMHUECKOI
obpaborkn. Kakum 06pazoM MOKHO MOBRICHTE YCTATOCTHYIO IPOYHOCTL N1PYHIHELT

2. Jlns M3rOTOBNCHHS KPBUILYATOK BEHTHIATOPOB LIS KOMIIPECCOPOR PEAKTHBHBIX JABHTATENCH
Henoas3osad citas AK6: a) pacumdipyiite cocrap n onpenenure, K Kakoii IpYHne oTHOCHTCH JaHHLI
clias; 0) ONMIIHTE BOIMOKHYIO YIPOUHSIONUYIO 00paGoTky; B) VKOKHTE OCHOBHBIC CcRojicTRa M
TpeboBanus, IpeIbABISEMBIE K CIIJIaBY,

Bapuanr Ne 25
1. Kak u B xakoif ctanm MOIM BOIHUKHYTE TAKHE CTPYKTYPHL (eppHT + MAPTEHCHT; MapTeHcHT
0TIYCKa + GeppuT; TpoocTHT oTmycka? OXapakTepuiyiite KAUeCTRO MONYUAESMBIX CTPYKTY].
2. IlopGepute nerkomnaBkuii crnias Ami NOALMIHMKA CKOABACHUS: a) pacimmdpyiite coctas u
OUPEENNTE, K KAKOH Tpynne OTHOCHTHLCS JaHHBO! civias; §) ONMIINTE MUKPOCTPYKTYPY CIUiapa; B)
YKaKHTE OCHOBHBIE CBOHCTBA 1 TpeDOoBaH I, NPeIbARIAEMEIE K CILUIABY.



H[IUMEH'E}'TU‘IHRH ATTECTALIINN B [|]ﬂIJME IKIAMCHA
HHL’-’HMtHﬂ[HIﬂHHHE BONPOCHI

|. 3navenne, nenk ¥ 3aza4n Kypea «Marepuanosenenuer, Knaccudnkaims Matepuanos.

2. Kpucrammueckoe crpoenne metamnor. JledexTsl KpHCTANIOBR M HX BIMSHHE HA CBOHCTRA.
Kpaesrie H BHHTOBBIE JAHCIOKALIMH,

3. MuxpocTpyKTYpHBIH aHamms.

4. MagpocTpykTypHbiil ananus. Mertossl obHapyKeHHs NOBEPXHOCTHRIX M BHYTPEHHIX JleleKkToR,

5. Mexanudeckue croiicrna. Onpeaenenue yaapHoii BAZKOCTH METAIIOR H CIIABOB.

6. Metoanl H3MepeHHA TBEPAOCTH: MeToibl bpuuemns, Poksenna, BHKkepca, MUKPOTBEPIOCTE.
[loneaw, Hlopa, Mooca.

7. PenIreHOCTPYKTYPHOE HCCIIEIOBAHNE METAILIOBE.

8. Bruanue Haknena Ha caoitctsa metanios. Menons3osanne HAKIENa B MAITHHOCTPOCHHH.

9. Biugnue teMneparypel Ha CTPYKTYPY H cBoOHCTRA AedhopMHPOBAHHOIO METANIA.

10. 3akonn xpuctanmuszanun metamton. CeobonHan sumeprus u outponus. Ckpeitas Temiora
KPHCTANTH3IAIHH.

11. Ynpasnenne paimeponm 3epra. CTpoeHHe KPHCTAIHYECKOTO CANTKA,

12. Bunwt crinapor. [pasuno daz. Toerpoerne auarpaMM cocTosHns.

13, Jluarpammel  coOCTOAHMA JBOIHBIX CIUIABOB: € MOJHOH pacTBOPHMOCTBIO M ¢ HOJIHOM
HEPACTBOPHMOCTHIO,

14, JlnarpaMmbi COCTOAHMA ABOHAOTO CIJIABA € OTPAHHYESHHON PACTEOPHMOCTRIO,

15, Jluarpamma cocTosHUA ABOMHOTO ¢asa ¢ noluMopdHbIMH NPEBPalle HIHsIMH.

16, Jlnarpamma cocToanms ABOHHOTO COIABA € YCTOHYHBBIM XHMHYCCKHM COSIHHEHHEM,

17, Cpasp MENILY THIIOM JHATPAMMEI COCTOAHHA JBOFHEIX CIITABOR H CBOHCTBAMM CILIABOE,

18. Jenezo n ero cnnassl. Tlomumopdmam aenesa. JlnarpaMma COCTOSHMSA CIIABOB JKkelesa ¢
YIAEPOIOM.

12. ¥roepoamersie cranu, Banmsnue XuMcocTaBa HA CTPYKTYpY M cBojicrsa cram., Bausnue
npuMeceii Ha cpoiicTBa ctaneil. Knaccn(mKalns 0 MapKHPOBKA YTIEPOINCTHIX CTAJICH.

13. Yyrynsl. Benwie, cepele, BICOKONpOUHBIE M KOBKHMe 4yryubl [lonyuenume koskoro wyryma.
Biananie npumeceit Ha ceoifctsa uyryHos. [IpHMeHeHHe YyTryHOR B MAIIHHOCTPOCHUH,

14, dazopkic NpeBpaleHHs B CTAMAX NPH HArpese M OXJAMKACHHI: AVCTEHH3AlNs, NMEPIHTHOE M
MAPTEHCHTHOE NPEBPALIEHHS, TPEBPAIICHIE TIPH OTITYCKE,

15. Ilpakruka repmoobpaborkn cramd. Texumonorus warpesa, OTmMr craad M ero BIHAHHE Ha
CTPYKTYpPY ¥ cBolicTea. 3akanka yrmepoaucTeix craneii. Oriyek cranei.

16. Pone nosepxnoctHoro cnos. Jedopmanmonnoe ynpounenue nosepxuoctd. [losepxuocrrasn
3AKAIKA,

17. Xumuko-tepmuteckan 00paboTka cTaiH, OCHOBHBIE 3aKOHOMEPHOCTH M OBIACTE TPHMEHEHIH,
Ocroprpie Buasl XTO meMentanus, asotHpopaHne, UHAHHPOBAHHE, HUTPOIEMEHTAIHA, CHANIHPOBAIIE,
GoprpoBaHKe, XPOMHPOBAKKE H ATTHTHPOBAHNE,

18. OcHoBbl ferHpoBanHA cTany, Bausuue Nerspyiommpx “eMEHTOB HA CTPYKTYPY M cBoiicTsa
crann. Ocobennoctn TepMoobpaboTKy TernpoBanHbIX cTaneil,

19. Koncrpyxunonnsie nerupopanisie craum. Knacendukaums no waswadenwio. Cranm obmero n
CIEHHAIIM3HPORAHOTO HAZHAYEHHS,

20. MucrpymentanbHele jierdpopadnsie cram. Pexkyime, Tennoctoiikie, ObICTPOPEAKYIILHE CTAIN.
[ramnoprie ctamu. Crany JUIsS MEPHTEILHEIX HHCTPYMEHTOB, TBEp/BIE CIIIABLI.

21. Cranu u cnnagsl ¢ ocoOBIMHE CBOHCTBaAMH,

19. Mexb, ee coiicTBa M o0nacts npuMeHenns. Menno-aukenessie crmasbl. Bpouswr Jlartynm.
[IpumeHese METHBIX CIIABOR,

20. Amomuunit, ero cmoiicrea u  obsacte npumenenus. Jluteiluwe # neopMHpYeMBIe
amoMHHHEBEIE criiaskl. JllopamoMuus! 1 ux tepmoodpatorka, [IpuMenenne amioMIHHEBRIX CIITAROB.

21. Turan, ero ceoiicTpa # obnacts npumeneHns. THTaHOBLIE ClABLL: KhaccHuraiig, croicTRa 0
ofnacthb npuMeHeHHs.

22, Maruui, ero cpoiictea n obnactk npuMeHenns. MarHuesbix crnasnl knaceuurams, csoiicTea
H 0BIACTh TPHMEHCHHA.



23. Komnosummonnsle Matepuaist: obmas xapakrepuerika i knaccuduranus. Ctpoenne, cBolcTBa
H NPHMEHEHHE KOMIIO3HUHOHHLIX MATEPHANOB,

24. KoMmnosuioHHble MaTepPHANBl HA HEMETAUIMMECKOH ocHOBE. KOMIOZHIHOHHEIC MaTepHaILl Ha
METAIHYECKOH OCHOBE,

25, OcobeHHOCTH CTPOSHHA H CBOMCTRA TIOUIHMEDHBIX MAaTCPHAIIOB. [lnacTMaccsl, UX oCODEHHOCTH M
0DIAcTH IpUMEHEHHS B KAUCCTBE KOHCTPYKIIHOHHOIO MaTepHala.

26. Pesuupl.

27. Kepamuxa.

28. Hanomarepuanel. Biugnue crpoenus Ha CBOACTEA HAHOMATEPHATIOR,

29, Tlpobnema spibopa MaTepiana. JKCOIYATAIMOHHAA HANEKHOCTL MatepHana. TeXHONorHIHOCTh
MarepHana. JKOHOMHYHOCTE MATEPHATA.

30. Obumme pexoMenIalni 1o BRIDOPY MapKH CTAlH.

KpoMe prillleyKa3aHHBIX BOIPOCOB KAMKIOMY CTYJIEHTY BBLIAETCH 3a/lanne:

PACHIM®POBATE YTJIEPOJIUCTBLIE W JIETHPOBAHHBIE CTAJIM, YYT'YHBI, IIBETHBIE
CITITABBI:
Hanpumep: 12X2H4A, A20, KH30-6, JIO59-1 u ap.

CamocToare/LHan paboTa

Paszoen 1. Beeoenue. Knaccugurayua mamepuanos. Kpucmaniuieckoe cmpoenue Memaions,

Tema 1.2, JlederTsl KpHCTANIOR B HX BAHAHHME Ha cRojicTRA, Kpackrie B BHHTOBRIE JAHCIIOKALIMN.

Pazoen 2. Kpumepuu oyenxu mamepuanos.

Tema 2.1. MaxpoctpykTyphbii ananus. Metoas oOHapyKeHHA NOBEPXHOCTHBIX M BHYTPEHHHX
nederTon.

Tema 2.2, Mexanunueckue cpoiicTea. Onpenenenie y1apHoil BA3KOCTH META/UIOR H CIUIABOB,

Tema 2.3, PeHTreHOCTPYKTYPHOE HCCCA0BAHNHE METALIOR,

Pazoen 3. [Tnacmuneckan deopmanyun u pexpucmaniuzayusn Memaiios,

Tema 3.1. Bauaune naxnena Ha cpoiictsa Mmetannos. Mcnons3osanne Hawiena B MallMHOCTPOCHHH.

Tema 3.2. Bananue remMneparypnl Ha CTPYKTYPY H cBoicTBa AepopMHPOBAHHOTO MeTAILIA.

Pazoen 4. 3axonst kpucmatiuzayui Memanios

Tema 4.1. 3akonnl kpuctaumzanun metanios. CeobogHan sHeprus U aHTponua. Cxpeitas Teniora
KPHCTATH3ALHH.

Tema 4.2. Ynpannenue pazmepom repia. CTpoeHne KPHCTAILTHYECKOTO CIIMTKA.

Pazoen 5. Ocnoset meopuu Cniasos.

Tema 52, Jlnarpammel cOCTOAHHA JBOIHBIX CIUIABOB: € MONHOH PAcTBOPHMOCTBIO H € IOIHOI
HepacTropuMocTeio,  Jlnarpammer coctogHus  JBOMHOIO cijlaBa ¢ OrPaHMYEHHON PACTEOPHMOCTHIO.
Jluarpamma coctognug ABofHOrO cnnaga ¢ moauMopQHEIME npeBpatieHEMi. JlnarpaMMa  cocTosHHs
JIBOHHOTO CIlana ¢ YCTOHYHBEIM XHMHICCKHM COCTHHCHHEM.

Pazden 6. Cnnaast na ocHoee Jicenesa.

Tema 6.2, ¥Yrneponuerele ctanu. Bananne XUMCOCTaBa Ha CTPYKTYPY H cBolicTa ctanm,. Bausnne
npumecei Ha croficTea craneil. Knacenduranua v MapKMpOBKa YTIEpOIHCTHIX CTANEIH.

Tema 6.3, UyryHel. benwle, ceprie, BRICOKOTIPOYHEIE H KOBKHE UVTYHEL |lolvaeHne KOBKOTO UyryHa,
Binsuue npumeceit Ha croiiersa uyrysos. [IpuMeienie 4yryHOB B MAITHHOCTPOSHITH.

Tema 6.5, Tlpaktuka repmootpaboriu cram. Texuonorus narpesa. OTEHT CTAIM U €10 BAMAHNE Ha
CTPYKTYPY H cBoitcTra. OTiyck craneii.

Tema 6.6. Pone nosepxuoctaoro cios. Jledopmannontoe ynpoutenne nosepxHocTH.
[lorepxHocTHAN 3aKaKa.

Tema 6.7. Xumuko-Tepmuveckas 00paboTka crany, OCHOBHEIE 3aKOHOMEPHOCTH H 00IACTh
npumererns. Ocrosnnie st XTO uementaims, a30THPOBaHKE, IHAHHPOBAHKE, HUTPOLIEMECHTAILHA,
cHIHMIMpPOBanue, DOpHPOBAHHE, XPOMHPOBAHNE H ATHTHPOBAHHKE.

Tema 6.8, Ocrosel neruposanns cranu. BanaHue JerHPYIOIIHX JIEMEHTOB Ha CTPYKTYPY H CroiicTBa
crany. OcobensocTH TepMooOpaboTKH JIerHPOBAHHEBIX CTANEH.

Tema 6.9, Koncrpykunonnsie nersnposaiisie crani. Knaceudmkanma no nasnavenmio. Cranm
o0LIero U CHelHAIHIHPORAHOTO HAZHAYSHIA,



Tema 6.10. MucTpyMeHTAILHEIE JIETHPOBAHHEE cTain. Pexyume, Tennoctoiikie, ObcTpopexyLine
cranu, ramnossie crany, Cranu 18 MEPUTENEHBIX HHCTPYMEHTOB. TBep/IbIC CTIIABEL.

Tema 6.11, Cranu 1 ennaget ¢ 0COOLIMH CBOHCTBAMH.

Pazoen 7. Llgemunie memaiist 1 cnidass,

Tema 7.1. Meano-uukenesrie crassl. bpoussr. Jlarynn. [Ipumenenue MeHbIX CIIABOB.

Tema 7.2, Jlureiinsie w gedopMmupyeMuie anoMuHHeBbe cniaesl. |lpuMeneHne amoMHHHEBBIX

CILIABOB,
Tema 7.3. Turan, ero cwoiictea W 06nacTh npuMeHeHHA. THTAHOBBIE CIUIABBI KnacCHHKALMA,

crOjcTEa M 001aCThE IPUMEHEHHA.

Tema 7.4, Marnuuil, ero csoiictea ¥ ofnacts npuMmenenns. MarnueBbix cnjansi: Kiaccuurams,
croiicTBa ¥ 06J1aCTh IPUMEHECHHS.,

Pazoen 8. Komnosuyuonnme mamepuans,

Tema 8.1. ObOman xapaktepucTuka u knaccuukamua. CTpoenme, CBOHCTBA H NPHMCHCHHE
KOMITO3MIHOHHBIX MATEPHAIOB.

Tema 8.2, KomnosunmoHHble MaTepHaisl Ha HemeTaniudeckod ocnope. Komnosnumonubie
MaTepHalEl Ha METAIUIHYECKOH OCHOBE.

Pazden 9. Hememanruweckue mamepuanst. Hanocmpyxmyphvie mamepuaint,

Tema 9.1. OcobenHocTH cTpoeHHs W CBOMCTBA NoIMMepHbix  Marepuanon. [lmacTmacchr, wx

ocofieHHoCTH ¥ ofacTH NPHMEHEHHA B KAYeCTBE KOHCTPY KUHOHHOTO MaTepiialia,

Tema 9.2, Pesunni, Kepamuxa.

Tewma 9.3, Hanomarepuansl. Bausuue crpoeiis Ha cBOHCTBA HAHOMATEPHATIOR.

Pasoen 0. Buibop mamepuanos.

Tema 10.1. DkcnuyaranMoHHas HageKHOCT,  MatepHana. [eXHONOrHYHOCTH — MaTepHaa.
IKOHOMHYHOCTEL MATEPHATIA,

7. YHEBHO-METO/JUYECKOE H HHOOPMALHOHHOE OBECHEYEHHE
JAUCHHUTITHHBE

7.1. KunroodecnereHHoCTE

KHHIMOOBECTIEHEHHOCTL

" Konuuectso IKIEMIUTAPOR

wadaniil B BubnnoTeke

Bal'¥ & coOTBETCTENM
OC BO

HaumeHopanue nuTeparypel aBTop, HATBAHAE, BI] l'on
HIAAHIA, HINATENECTRO HAAHHS

Hanwsue B
AERTPOHHOH
ondnuorere Bal'y

OcHopsaa nuTepaTypa
1. Kapronosa J1. B. Ocxossl MaTepranoseieHis 2014 49
METATIHUSCKHX M HeMeTaanyeckny pemects/ JI. B,
Kapronoea, B. A, Keuun. — Bnanumnp: Bragum. roc. vH-T
. A. [ w H. T, Cronerosmx (Bal'V), 2014, — 176 ¢,

Hanaz:ue wa AP, HOCHTENE: OcHOBEL MATERHANOBE IEH A
METATTHYECKHN W HEMETANNHYECKHN BEIIECTR

| BnexTporbblil pecypel, ISBN 9?3—5-91}34-050}‘?._" .

2. Matepuanoneenie 1 TeXHONOTHA MATEPHATOR: Y uehHOE 2015 hitp: Y enanium.com/
nocofine / KA. Bateines, B.H. beananexo; [Mon pen. A M. bookread2.phphoo
barpiwena, A A Cuonbknna, - M. HHIL HHGPA-M, 2013 k=397679

- 288 ¢ 60x90 1/16. - (Beicwee ofpazosanue:
Bakanaspuar). ISBN 978-5-16-004821-5

3. Marepranosengiing n TEXHONOTHA MaTepHanos: Yuaedunk 2014 htp:/enanium.com/
{ T @erncos, @A Capudenng. - M. HAL] HHGPA-M, bookread2 php?boo
2014. - 397 c.: 60x90 1/16. - (Buicwee ofpasosanme: k=413166

Bakanaspuat). ISBN 978-5-16-006899-2

JonoiHnTenpHas THTEpaTyYpa |
1. NlaGoparopustii npakTHEYM Mo MaTepuanoseicimo / J1, 2007 126 |
B, Kaprowora, A. B, Koctun, B. b. Lsetacsa;
Brazumupexnit rocyfaperserusti yausepcwret (Bal'V);
noa pen. A B, Kocruna, Bo AL Kewnna, = Han. 2-e, nenp.
aon, = Bragmmnp: BnanuMuperuil rocysaperser i i
yHuBepcuter (Bal'¥), 2007, - 68 c.; wn. — MiMeeTtca




InexTponHHa sepeud. — Bubnuorp.: ¢ 67. H3nanue na op,
nocurens: Jlabopatophsil NpRKTHKYM 110
marepranoseneHino [SnekTponusii pecype] /J1. B,
Kapronosa, A, B. Koctun, B, B. lperacea: Bnagumuperuil
rocy gapcreennsifi viusepcntet (BalV); nog pen, A, B
Kocruua, B. A, Keunna, — Bragumup, 2007, — [SBN 3-
BY368-780-9,

2. Marepuanorenenne | ek TpoHHsil pecype|: yueduoe 20049 http:/fwww. studentl

HnmecTpHpoBaHHoe nocobne [ E.T. 3apembo. — M.: ¥MI] ibrary.ru / book /

AT, 2009. - ISBN97359994004
75 himl

7.2, llepuoanueckne w3Ianns

Hypunanet «Bonpocel Matepuanosesenus», «Marepuanosenennen, «Metamnosegenne  u
repmudeckas obpaborTka Metaosy, «BecTHHK MAIIMHOCTPOSHIAY.

7.3. Hurepuer-pecypenl
www.materialscience.ru,
http://xn--80aagiccszezsw.xn--plai/

8. MATEPHAJIBHO-TEXHHYECKOE OBECINEYEHHE JHCUHUITIIIHHBI

Jlag peanuzauuy  JaHHOH JIMCUMILNIMHBL HMEIOTCH CHEHMANLHEIE [OMEIEHHS I8 [POBEIeHHH
JAHATHH  JEKIMOHHOTO  THIE, saHsTHil  galopaTopHoro  THHA,  [PYHNNOBRIX  H HHAHBHAYAIBHBIX
KOHCYNBTALMH, TEKYIEro KOHTPOAA M NPOMEKYTOMHOH aTTecTallnd, a4 Takwe NOMEeeHHs Ui
camoctoarelbHoi paborel. [lpakrnueckue/naboparopreie paboTsl NPOBOJHETCY B CHEHHATHIMPOBAHHELX
ayIHTOPHAX:

aymuropud 103-2, obopynopannas Mertautorpaduueckusmn MuxkpockonaMu. Haboper mukponnudios,
anbbOMBI MHKPO- H MAKPOCTPYKTY];

aymutopus 102-3, obopyaosanmas TeepioMepaMi, nedamMu s TepmoobpaboTrH.

Hexuuonnsie ayautopun obopyaosaust npoekropamu. Hoytoyk.

[lepevent wcnonb3yeMoro JIHIECHIMOHHOTO nporpammioro obecnevenua: MS Windows, MS
PowerPoimnt.
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