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1. Ilenu u sudaqu ocnoeHun duct'4unnuuot

I{e.nruu ocBoeHr.rq Ar4crlunnr4HH (ruarepuanoBeAeHl4q) 
'IBrq]orc.'I 

I{3yqeHI4e cryAeHTaMI4

fuWtueCrOfi CyrUHocTI4 sBIeHI4fi, upouCxoAsUIHX B MaTepuanax npl4 soSIefrCreI4I4 Ha HI4X

p*nr"n"o Sarropon B ycroBuqx npor{3BoAcrBa rd gKcllnyarauuu. VctauoBileHl'{e 3aBI'IcI4MocrI4

MeXAy cOCTaBoM, CTpOeHI,IeM H CsoficreaMl'I MaTepxaJIoB' I'l:yuenue Teopufl I4 npaKTI{KI4

p*rr"r""r, cuoco6oe ynpoqHeuut MaTepI,IanoB, o6ecleqI4BaIOU[X BbICOKyIO HaA€XHOCTb'

r{3Hococrofir<ocrr v AoJrroBeqHocrb Aeraleft. Vlzyuuts ocHoBHbIe rpynnbl coBpeMeHHbIX

MeTaJrJrr4qeCKI4X 14 HeMeTaJIJII4T{eCKI4X MaTepIIanOn, nx CnofiCrna u o6laCTb npI4MeHeHklfl'

3aila,anAllcqunnl4Hrt <MarepuaJIoBeAeHI4e> - SopuupoBanlle y cTyAeHTos gHaHHfi:

1 . arouuo-Kpr.rcTannuqecKoro cTpoeHr4s ra sa:ono-cTpyKTypHoro cocTaBa cIIJIaBOB;

2.s1usLrufl,4e$op1,rauvtrvTepMuqec1ofi o6pa6orxra Ha cBoficTBa SIIJIaBOB;

3. noertx MeTaIIUqecKrIX 14 HeMeTaJIIIAqecKI4X MaTepl4anoB.

4. cnoco6oe o6pa6orxr{ MeTaniroB, c[JraBOB, HeMeTaJIJMqecKI{X II KOMIIO3IIUIIOHHsIX

Marepl4anoB.

2. Mecmo ductlunnuHbl6 cmpyKmype OOn BnO

,{ncqun.nuua <MarepuanoBeAeHlre) BXOALIT B pa3Aen o6urenpoQeccl4oHaJlbHblx

Ar{cUunnI{H $e4epansnoro KoMIIoHeHra (O.3). 3uauw, [oJIfIaeMbIe B XoAe il3yqleH4fl' AaHHofr

AucqrrnJrHHbr, MofyT 6urr ucnoJrb3oBaHbr npI,I BbIIIOIHeHI4I{ pacrleToB no AI4CUI4nJII{HaM

<llpurlaAnarr MexaHrrKa>, <TexnoJrorr4rlecKl{e npoqeccbl 14 IIpoI{3BOACTBa), <Merpo,'lorur,

cTaHIapTI43 A\vIfl Lr CeprustlrCaq[q), a TaKXe MOfyT 6rtrr UOIe3H6I npu BbInOJIHeHI'II4 HayqHO-

r.rccJreAoBareJIbcKI4x pa6or cryAeHToB.

,{la o cn o en vfl p.ucrTl4trJIHHbI U eo 6xoAutvto 3Harb :

1) xypc Qustrtcn;
2) rypc xI4MHI'I;

3) xypc MareMarI'IKI4.

3. Tpe1oeauua K pzyJtbmamsn ocsoeHufl duc4unnuuu:

Irlsyueulre AHcuI4ilIIrHbI HarIpaBJIeHo Ha $oprvrraponaHl{e cneA}'Iourllx KoMflerenuufi:

floAroroeKa cTyAeHToB K CneAyIO[iI4M BHAaM AetTeJIbHocTI{: [pOl{3BOAcTBeHHo-

TexHoJrorHuecxofi , HayqHo-r.rccneAoBaTenlcrofi , MoHTaxHo-salaAoqsoft '

(D o pruy,ru poBKa KoMrIereHlrlruKoa
KOMneTeIIlllru

06ur bre KoMrrereuqlrqN{ll (O

Cnoco6toct"to K KoMMyHI'IKaIIuu n ycrnoft vl nracrlrennofi $oPrvrax Ha

3a,4aq MexIuqHocTHOfo lIpyccKoM I{ HHOCTpaHHOM t3blKax An.f, pelxeHl',It

MexKynbrypHof o B3aI'IMOAefi CTBI{q

Cnoco6Hocrblo K caMoopraHn3artvu v caM

O6rq rroHad'IbHbIe KoMrIereuIruqN{Ir (OII

C.roCoOnocTblo I4CtIoJIb3oBaTb cOBpeMeHHrre rauSopMaIII4oHHbIe TeXHoJIoru[,

TexHLrKy,npLIKnaAHbIelporpaMMHblecpeAcrBanpl4peIIreHI4I',I3aAaq
noodeccuoualr,uofi AeqrerbHocrll

flnodeccuoHaJlb Hble KoMrlereHuurl44

Cuoco6socmro onPeAentrb

TexHoJIOfI4qecKI4X rlpoueccoB

HOMeHKnaTypy flapaMeTpoB npoAyKlII4I{ 14

ee r{3roToBJIeHI,I[, nOAJIeXaIqux KOHTpOJIIO 14

I,I3MepeHHIO, ycTaHaBJII4BaTb orrTLIMaJIbHbIe HOpMbI TOqHOCTI4 flPOAI4II44



@Beplrocrr. Kor{rpoJrf,, pe}pa6arbrBarb JIoKaJIbIIbIe

rroBepolrsbre cxeMbl I{ BbIIIOJIHflTb IIpOBepKy ra ornaIKY CHCTeM II CpeAcTB

al}TowaT$ga{It4]{ rexHollorl{qecl(I.Ix fitr)oqeccoB' KOHTpOJDI' ArlanrocTr'Ir(E'

ucnrrranr.rfi, y[paBJIeHI{t npoUecgaMl{' XIa3HSI{g6IM UI{KIIOM fipO'UyKIII414 I[ eg

KaqeclSoM, a TaKXe ux peMoHT U nu6op; ocBal{BttTb cpelcTBa OoeCneqeHut

TBoBaTbBopraE}t3allunMeponprrmfinoIIoBbImeHEIo
KAIICCTBA IIPO4IKIIHI{, NPOII3BOAGTBEI{HbD( A TEXIIOTOII,IqECKI'D( IIPOqECCOB'

TexHEqrecKoMy ,t ""6opr*tsoEHoMy 
OoeCUeqesruo ux paspaoorru,

ucnnrraurd 14 3KclJIyaTaqIm, IIJIaHlIpoBrl$rno pa6ot nO ffaHISFI143aIInu fi

B pesyrntare ocBoenlls lHcqunimrbl cryAelrr AoJrxeH:

3.1. cHarb; aroMgo-KpncrarnrqecKoe crpoenlre MsraJrJroB; ilasono-ctpyrrypsrd coctas

crIJraBoB; csofiCTBa MSTaJLIIOB I{ cIIJIaBoB IIa rx oCHOBe; MCToAEI o6pa6orxu MgTaJInoB

(geoopMar$u, pe3arrEe, TepMnqecKat o6pa6orrca' nafixa cKnetrBaIIUe' CBapoqHoe

uporr3Bo,qcrBo);

HOBbre MEfarruqecKEe, ueMeraffMqecKrle Marepr{zurbl u KOMIIO3IIItrEOIilILTe MarepgaJlbr;

3.2. ynreru uc[oJl63onars o6opynoBtlHl4e na6opatopwt NrsKasecTBeHHoro (no

urrcpocryyrrype) u KOJII4qeCTBeHsoro oIIpeAeJIeIII[s csoficTB MeTaJIJIOB 1r CIIJIABOB

(mepgourn,

yAaprrar BS3KOCTb, )KapofipotlrrocTb, ruIacTI.ItIIlOqTb II t.n.); rorngoBalbct c[paBoIIHbIMII

.uaFrr6rMr.r tro xaparcepr{cTEKaI\,f MaTepuaJlor s cuoco6tM rx o6pa6oncn'

3J. sragerb: ocsoBail,ru pacqefoB texnotorrqecroft ocIraQTKt{ AlIf, rloJrfreffEil pa3JlruIrbD(

3aroroBoK vI Asraleft, llMerb geKoropble IrtlBbIKn 6ynyruero KogsrpyKTopa B sToM

EaIIp{IBJIeHI{E.

4. Cmpyxmypa u coilepucanue ducqurutuaw (mamepuu'osedenufl)

1,1, PacnPedenenue TpyAoeMrocrn B c.e./qacax no eudut flydurflopnoil u

cililocmrrnmuoaa4
Koruqectso qacoB

B mu qI{cJIe



4.2. Pucnpedenenue eudos yae1nofi padomot u trx mpydoenxocmu no Pasdenatvt

duct(unnuuat.
KoruqecrBo qacoB

Bueayl.
pa6ora
CP

HaumenonaHtle Pa3AeJroB

Ayluropuan

Baed euue. < KnaccuQtuKauun l4amepuailoo >

<Cmpoeuue u ocHorHbte ceoilcmea MemaJlnot u

cnryaBoB))

<Ocuoeuute mund duazpauu deya<ounoHeHmHbtx

<KoucmpyKquoHHbte A4emzrnd u cruaabu

H{e n e s oy zn eP o d ucmw e c ru a6bt.

,[uazpauua cocmoflHur Fe-C' Vznepoducmarc

cmalTu' qYzYHbI)) 
i o6Pa6omxu<Teopun u mexHoltozun mepuuqecKoL

c m a,ryu. II p e aP aule Hun nPu

Hazpese u oxnacrcdeHuuD. <Xavurco-mepvuqecKan

o6pa6omrcot
<Jlezupoaauuute cmqnu (acaponpovuwe'

u3uococmoilrcue,

uHCmpyMeHmaflbHbte, lhmax4noBouHde) oonacmb

HeHun, mepT4uqecKan

iLlte*nore Memarnbt u cruaqd Ha ux ocHoBe

(enercmpomexHuuecKue

MamepuaJtbt, cnna7bt Ha ocHo9e Me)Lt, qrnT4uHun'

mumaHa, uazuun)>
<@opuoo6pa3o6aHue 3azomo6oK, npous6oocm6o

31zomosoK pa3nuqHbtMu

cnoco6auu (Qopuoo6pasoeauue noeepxuocmeit

d emaneil p%aHuew, enexmpoQwuqecKuJt4u u

efl eKmpoxavLtq e c Ku141t c no c o 6 auu) C e aprca' naitxa'

cKreugAHU?))

<Kounosut'luoHHue u HeMemarnuqecKue

sudo.Ia ednofi denmentuocmu4.3. Tetwamwlecwuu wraH no

Teua JIeKITITId

,[peeecuwe Mamepuailbt. Budut, ceoitcmea u

o6nacma nquxteHeHufl.

Memannw u cnnalbr' KnaccuQurcat4un'

Haxoxdeuue s n7u7ode. tro1utqa'

Vqe6uo-
HArJIgAHbIE

noco6ug
J\b

n/n

Houep
pa3AeJra

Ar{cuuIIJrIrHbI

O6revt
qacoB

Mynumuaudu
iluait
rca6uuem

I

I 2



T exu on o zu'le cKue c a oilc me a "\4emonr o 6'

Cmpoeuue Memarror u cnJtQ6o6'

Kpucm aanuq e cKan Pewe mKa'

fuQQysuouuue npo4eccbt 6 Memanne'

@opuupoeauue cmpyKmypbt MemanroB u

cnIaBoB npu Kpucmannu3qquu

Bnuauue Hazpena Ha cmpyKmypy u c6oucm6a

d e Q opuuP o 6 aHH o z o til e manr a'

Kou cmpyxt4ltoHHbte l4emarilbt u cruIaabt

Teopun u mexHoJtozun mepuuuecrcoit

o6pa6omrcu cmanu.

Xuuurco -mepMwt e cK afl o 6p a6 o mrc a c mmu'

H{aponpovuue, usuococmoitxue'

uH c mpy M e Hm aII b H bt e u t'Ltm &/vt n o 6 o tl H d e c rut a6 bI'

Mamepuanut, npuJveHneMbte B pa3iluqHblx

o mp qcn tx np o Mdwn e HH o cmu'

3nercmpomexHuttecKue r4amepuanbt' pe3uHa'

nilacmMac cbl, KOTIno3ul4UOHHde N4qmepuand'

Bu6 op cnoco1 q o6qg6omxu

O cu o eut np ouseo d cme a n4amepuano6'
(D opuo o 6pa3 oG aHue 3azomog oK'

Ceaprca, nTilxa, cweusaHue Mamepuanoe'

Iloiyveuue KoMnnulluoHHbtx r4amepuano6'

tr4seomoeneuue usdenuil u3 KoMnrul4uoHHbtx

l4hmepuanos: r4emanrwlecKLtx', nopoluKoqbtx'

9 BmeKmuq e cK\,lx, no Jll'llvle pH blx'

Izlszomo eneHue p %uHo eux nonyQ a6purcamoe'

@opuupoaauue nolepxHocmu demaneu'

pSaHLteM, enercmPoQrcuqecKu'l4u u

gneKmpoxultultecKhMu cnoco6auu o6pa6omrcu'

Mynumuuudu
iluutu
rca6uuem

Vrt.noco6ue
Mamepuanoe
edeuue

O.B.Tpaeuu,
Cxeuut,
TaCnutlut

Vq.noco6ue
Cnpaeouuurc
KoMno3.,

Jilamepuutbt
A.A.
Mauoxuu,
Mynumuuudu
iluafi
rca6uuem

HapcKue) 3aHsrlrqlIparcrlruecKl're (celu u

npaKTUrIecKOf o 3aHqTUq

Y.{e6Ho-
HafJIsAHbIe

noco6ptg
N
n/n

Hotuep
pa3AeJIa

Ar.rcqrrIIJrI{qq_

O6r'eu
qacoB

Ta6nut4ut

Kapmourcu
sadauunvu1

2

Beedeuug. K'naccuEuKut4wt JvlulrtEyuw'vv' 
I

lpeaecuue l4amepuaru' Budut' caoilcmaa '|
o1nacmu nqLuveHeHun'

Memannu u crualbt' KnaccuQur<aryun'

Haxoacdeuue 6 n7uPode' !o6wua'
T exu on o zutl e cKue c a oit cme a x't e manil o 6'

Cmpoeuue Memaflnos u cnna6o6'

Kpucmannwte cKan Pe we mKa'



Cmeudut

Yq.noco6ue
Mamepuanoe
edeuue

O.B.Tt

Pasdamo'tuat
it aamePuan
Ta6nut4ur

Vq.noco6ue
Mamepuanoa
edeuue
O.B.Tpaeuu
Cnpaeouuurc
KOL4no3.

MAmepuanbt
A.n.
Mauoxuu

Cmeudut

Jla6oparopHste pa6orbl nJIaHoM He rlpeAycMorpeHbl

pa6ora crYAeHTa

gu!{ysuorroru nqoqeccbt 6 Memnflne'

@opuupoaauue cmpyKmypbt A4emannoo u

c nfl a6 o 6 npu Kpu c mawu3 at4uu'

Bnunuue Hazpesa Ha cmpyKmypy u ceoitcmea

Kou cmpyrct4uoHHbte t\4emanrbt u ctxJt aad'

Teopua u mexHottozuit mepMuqecKou

o6pa6omrcu cmaJru.

Xuuurco-mept tuttecKan o 6pa6omrca cmaau'

lrlnnnnnnuu^tp l,t3UOCOCmOilXUg,

lm ac mM ac c bt, KO Mn uuLluo H HWe !4 
ame puand'

)I{aponPouuue,
uH c mpy M e H m anbH u e u tum qJv'no 6 o tlH d e c nil aB bI'

Mamepuanu, npuMeHneMbte 6 pa3rultHbtx

o mp ac nnx np o Mduu e HH o c mu'

SnexmpomexHuqecKue A4amepuanlbL pe3uHa'

O cu oaut np ousao d cml a twamepuar 06'

@ opuo o 6P a3 o 6 aHue 3 az omoo oK'

Caapxa, nailrca, cKneuraHue Atamepua'too'

floiyueuue Kov4nnuLluoHHbtx Mamepuailoo'

Irlszomoeneuue usdenuit u3 KoMnBul|uoHHbtx

r4omepuqro6: MemanJn'NecKltx' nopowK0gbtx'

9 6m e Kmuq e c Kux, no nLu'Ie pHblx'

Izls zomo an eHue p uuH o oux nonyQ adpurcamo e'

{Dopuupoaauue nolepxHocmu demaneil'

p$aHuer4, enercmpoQtrcuuecKlut4v U

sJteKmpoxuv4wtecKuMu cnoco1auu o6pa6omrcu'

Bw6op cnoco1 a o6Pa6omr<u'

CauocrosreJrbHas

Tervra u eua CPC

Tpytoeurocr
b
(n uacax)

10

10

Pauel
TIICqUIIJIIIHbI

Ne

n/u

Pasler 1

1

I
MZXAUUTAeCXU? C6OUCW6U KunvttLy)/t\"tv'

Mamepuallo8.

Kpuc m annult e c Ko e c mp o e H ue Me m aJrJt o 6 u c lLn a6 o g'

Kpucmannrc qqun Jilemanno 6 u clLn a6 o B'

Pazrct2
2

t0

Pasaer 3

a
J



Pasaen 4
+̂

Cmanu u LtyzyHbt. luazpauuct cocmonHun <)I{eneso -
ueMeHmumD.

l0

Pasler 5 5
Tepauvecxaa u xu4,tuKo-mep"t4uqecKat o6pa6omrca

cmanu.
I2

Pasler 6
6

JI e zupo e auHbte cmoJlu. Knac cuQuKaqu.n no H asH au e Hun,

xuMuqe cKoMy cocma6y, cmpyKmype.
t2

Pasaen 7
1 Ueemuute Memarflbr u cnna6bt.

10

Pasaen 8
8

K o u n o s um H bt e Lt H e x4 e m aur Ltq e c Ku e M a m e pu arl d.
10

Pasler 9
9

@opaupoaaHue nosepxHocmu demaneil. But1op cnoco1a

o6pa6omxu.

l0

Irlroro: 94

5. Kypcoetre npoeKmbl npozpwwtoit rue npedycuompeuu.

6. OdpasoeameilbHblemexHono?utt

B upouecce ocBoeHr4q Ar.rcur4nnraHn <MareplaaJloBeAeHue) Ilcnonb3ylorc{ cneAylouue
o6pa:oeareJlbHble rexHoJlofuu :

. NCKIII4I4;

O NPAKTI4I{CCKI,IC3AHf,TNq

o caMocrosreJrbHbre pa6oru cryAeHToB, B Koropble BKJlroqaercq ocBoeHue

cryAeHTaMH Susuuecxofi cyruuocrr4 f,BJreHl4ft, npoucxoAtulux B Marepua!'Iax npu

sosAeftcrsun Ha Hr{x pa3nprqHbrx $arcropon B ycroBl4qx [pol43BoAcrBa Lr

3KCnnyaTaIIUu ;

o KoHcynbralluunpenoAanarelefi.
flpu vreHnrz lexuufi r4crronb3yercs MeroA aKTI{BHofo o6yreuua - <flpo6leMHafl JIeKIrI4s)).

flepeg H3yr{eHrzeM MoAyns o6osHaqaercr npo6reMa, Ha peureHlle roropofi 6yaer HalpaBneH

Becb rrocJre.uyrorqufi Mareputln MoAyJrr. Ha uparruqecKl4x 3aHsrvflx l{cnoJlmyercr lpuevt

r4HTepaKTr4BHoro o6yueHHx <Kefic- MeroA). TarNe g^nfl [penoAaBaHlit AHcuunnIrHbI

npeAycMoTpeHbr TpaAr4ur4oHHbre v UHHoBaIII4OHHbIe TeXHOJIO|I4I{ B paMKaX ayAHTOpHbX

zaustuit u caM o crosrenbHoi AeHTOB.

Ceuecmp

Bud
3ilHflmUfl

(JI, ilP,
nP)

Ucnonosyemwe uwmeqaKmuoHbre

o 6p as o o ameJrbH il e mexH onoz u tt

Konuqecmeo

qaco6

4

JI Memodut npo6neuuozo o6Yueuua.

IIoucrcoauil uemod,3neueum ducrcyccuu,

pas1op KoHKpemHbtx cumya4uu, oKmueHoe

ucnoJt$ 06 aHue Kol4nbto m e pH bt x .v e mo ouK.

2



NP Accnedoeamenucxuit Memoo.

One p e crcantllafl c aM o c moflme nbH an p a6 oma.

O6cycrcdeuue npo6neuuoil cumya?4uu-

Irlcnonusoeauue uemoda <Keitc-cmadu>.

fpynno a an d ucxy c cua. II p e s eumaquu.

Irlroro: 6

7. O4enovnute cpedcmoa dna meKyu4ezo KoHmponn ycneBaeMocmu' npo'MeJtcymoqHou

smmecmfi4l1u no um7?urrt oCBoeHUn duc4Unnuutt u ywe6uO-twemodUuecKoe o6eCneqeuUe

c oJvto cmonmenouo it p u6 o mu cmy d eu mo e

7.1 KourpoJurpytouufi recr
llporr,reNyioqsstft Kourponl4pYroull4fi TecT rlpoBo Ar4Tcfl no pa3Aenarta 1-5' B xaNAotvt

TecroBoM 3a11a1;2'n or 7 Ao l0 salarruft. tr4roroerIfi KoHTporupYiouuft Tecr npoBoAl4Tcf, IIo BceM

pa3AenaM I,I BbUrBJrseT TeopeTuqecKrre 3HaHHs, IIpaKTIrqecKLIe yMeHI{flLr allaIwrrHqecKl{e

cnoco6Hocrl4 cryAeHToB.

7.2 IIOATOTOBKa KOHcIIeKTOB IIO TeMaM Ha CaMOcTOqTeIbHOe u3yqeHue

pusden 1 <<CrpoeHue u ocHoBHbre ceoftcrsa MeTaJIJIoB I4 cIIJIaBoB, 4E$SystloHHble

npoqeccbr B MeraJrrre)> [eSexrrr Kphcr&-rnr4qecKofo crpoeHl4.fl, xapaKTepI{crI4KI'I eleueurapHofi

qqefiKu.

pasden2 <OcHoeHbre rrrnbr Ar{arpaMM AByxKoMTIoHeHTHbIX cl4creM)) flpannlo $a:,
npaBr4no OTpe3KoB, I.,IX npI{MeHeHI.{e AJII H3yqeHllf, npeBparUeHnfi, IpOI'ICXOAflIIII4X B CtIJIaBaX

rrpr4 HafpeBaHr.ru H OXnaxA eHupr. 3aros KypHarona, 3aBI4CL{MOCTb MexaHl4qecKux CeOftCrs

cnJraBoB oT npoucxoAtlulix B HI4X QaSOeltx npenpaueHlzfr'

PasdenS <KoucrpyKur4oHHbre MeraJrirbr r4 crIIaBbI. Xele:oyuepoAl4crble crIJIaBbI.

fiuarparr,rrvra CoCTosHu.s Fe-C. YrnepO4racTble CT€UIU, qyryHbl) MerOArt [onyr{eHgq ctalefi u

I{x BJrr{sHI4e ceoficrea cra.neft.
pasden 4 <<Teoput 14 rexr{oJroflrr repMr.rqecrofi o6pa6oucz craJII{. flpenpaure[Lrsnpv

HarpeBe v oxJIalKAeHI4I4)) Irleyueuue oco6lx MIIKpocTpyKTyp Ctarteft, noJry {eHHbIX npl4

IIeperpeBe,
nracrl4uecKofi 4e$ opm arryLL

Pusden 5 <Xrauur<o-TepMI4qecxar o6pa6orxa> tr4ayueHlze MI4KpocrpyKTyp cT€UIeI4,

noABepf aBIxHXcfl xI'IMHKo-TepMi'Iqecrofi o6pa6orxe.

P afi en 6 JlerupoeaH H bre cTaJrr{ (NaponpouHbre, h 3HOCOCtOfi rxe,

r4HcTpyMeHTuUIbHbIe, IxTaMnoBouHrte), o6lacrr npI'{MeHeHIIq' TepMl4qecxar o6pa6oTKa)

Tept"taanu" o6pa6Orxa nen4pOBaHHbIx Craleft c oCO6lruu csoftcrealuz' Bluguue

Jrerupyloql4x 3JIeMeHToB Ha cTpyKTypy u ceoficrea cralefi c oco6ultu ceofrcreaN'{I4'

Pasden Z <l-lnersue Mera-rIJIbI

MaTepLIarIbI, c[JIaBbI Ha ocHoBe

o6pa6orxa cnraBoB Ha ocHoBe

H crrJIaBbI Ha I4x ocHoBe (:lexrporexHllqecKl'Ie
M eAu, arloM uHI4q, TI4TaHa, uarHur) > Tepltuuecrar
aJIloMHHIrg. MeAu, TIdT AHaJ Maf HI',It.

Pasden 8 <OOprtaoo6pasonauue 3aroToBoK, npoH3BoAcTBo 3aroToBoK pa3ILIrIHbIMI4

cnoco6auu (Qbprr,roo6pa3oBaHr.re roBepxHocreft Aeralefi pe:auuelt, slerrpoSI43rlqecKI'IMIz

3neKTpoXI4MlIqecKhMI4 cnoco6alru) Cnapxa, naitxa, cKJIeI'IBaHI'Ie> ToqnocTb vt



npor43BoAr4TenbHocrb o6pa6orrrz, riHcrpyMeHT€LIIsHble MarepHanbl, TexHolofl4qHocrb AeraJIeI4

Maur4H. Jlyuenar 14 rIJIa3MeHHas o6pa6orKa.

pusdeJr g <Korvrnosuqr{oHHbre 14 HeMeraJrJrr.uecKI4e Marepl{anbl> Koltnognlll4oHHbIe

Marepr4aJrbr. Ilonqrue o HeMeraJrJrr{qecKl{x Marepl4aJlax 14 L{x KnaccuSuxauux. Oco6eHsocru

cBoficrB [onr4MepHr,rx Marepr4arroB. Pe3r4Hbl o6rlefo I,I ctteUl{ailbHofo Ha3Har{eHI4.[.

7.3 IIpumepHr'Ie 3aqerHLIe Borlpocbl
1. Kpr.rcranJrr{qecKoe crpoeHue MeraJrJroB, xapaKTepvcrl4Kl{ Kpl{crannuqecKol4 pelxerKH.

OuroeHrte rHrIbI Kpl4crannorpa<f rauecrl4x cllcreM'

2. Pea;rrnoe crpoeHlle MeTaJIJIoB I4 cIIJIaBoB.

3. OcHosrr reopr4r4 cnJraBoB. BsauN,roAeficrBlle KoMrIoHeHTon, o6pa":yroulux crIJIaB, B TBepAoM

cocTosHI4I4.

4 . fiuarp atntM br c o cT o s Hvrfl , Lrx 3 K C rr ep r.r M e H Tan bH o e rr o cTp o e H II e.

5. llpenpaufeHl4.f, B TBepAoM cocToflHl{I4. -fe;leHue noluvropQI43Ma.

6. ,{uarpauMa cocTotHLI.t XeJIe3o-yrnepoA. Crpyxrypuble cocTaBJlltrcu1ue AIIarpaMMbI,

KpuTur{ecKne IIplHuv I{ ToqKI4.

7. Merolrt ilonyqeHl4s cralefi.
8. Knaccli<fr4Karlus yrJrepoArrcrbrx craJleil. Brtlf,ulae uputvteceft Ha I4x cnoficrsa.

9. KlaccutflIKaltus qylyHoB. Crpyr<rypa H ceoficrea. llpoUecc ronyqeHl4s.

10. MexauuqecK[e csoficrea cra,refi r4 MeTOAbr r4x onpeAeneHilfl..

1 1. BnuqHrae rracTur{ecr<ofi ge$opMarlr{r4 na csoficrea cralefi.
12. Knaccu$urauaa rr BI4AII TepMl4rrecKofi o6pa6orxu.

1 3 . XrrtuXO -TepMllqecK ax o 6p a6OrKa : IIeMeHT ar\lr'fl', a3 oTl{po BaHue, WaHvpoBaHI4e'

au$ Qy:uouHaq Merarrv3auvfl .

1 4. JIerupoBaHHbIe c'rarLr, rnaccuQux a:qzfl' H MapKLIpoBKa'

15. BnuqHrae nerr4pyrorrlnx gneMeHToB Ha ceoftcrsa JlerlipoBaHurx cralefi.

1 6. KoncrpyKIII'IoHHbIe nerl4poBaHHble crurkr.

1 7 . VlucrpyM e HTaJI bH ble nerl'Ip oB aH HbIe craJII{'

18. JIerupoBaHHbIe craJII{ c oco6uvu ceoficrnaN{a.

19. cunasrr Ha ocHoBe MeArz, r4x repMr4qecKaq o6pa6orxa, o6lactl [pI4MeHeHIIq.

20. CunaeH Ha ocHoBe aJIIoMI4HI4f,, HX TepMI'IqecKaq o6pa6orr<a, o6lacrl [pI4MeHeHI'Iff'

21. Cnrasnr Ha ocHoBe ruraHa)ux repMr4tlecKas o6pa6orra, o6lactl npI4MeHeHI4t.

22. C.;.nas;; Ha ocHoBe MarHutr, ux repMr4r{ecKat o6pa6orxa, o6racrl npI'{MeHeHI4q.

2 3 . Oopvoo6pa:onaul4e 3aroroBox Aeraleft pe3aHlzeM

24. Meroabl [onyr{eHlrq Hepa3beMHbIX coeAulr euuft

2 5 . 3nercrpoS u:uuecrl4e 14 sJIeKTpoXuMI4qecKIIe MeroAbr o6pa6orxu

26. Merallo- Ii MHHepanoKepaMlIKa.

27.floyutvtepgble MaTepIIanbI, xlaccusux&Illlf,, ceofiCrea u O6laCru ilpI4MeHeHI4q'

28. Pe:uuoBble MarePHaJIbI.

29. Korr,rno3zIII4oHHble Marepv anbl.

8. Vqe6uo-nemoduqecxoe u
(uamepuanoeedenun)

uutpopna4uoHHoe odecneqeuue duc4unnuutt

1 < MarepHaJroBeAeHHe Lr rexHoJrorzs Marepl4anoe) y'Ie6Hoe noco6ue/floa peaaxurzefi A'I'1'

Barblrueea, A.A.Cuonrxuna-M:HI4l-l.l4HOA-M,20 1 3r'-288c'

(Bucuree o6pa:onanue. BaKaraspuar. )

2 <Marepr4aJroBeAeHHe v rexHoJrorr{s Marepl4aJIoB)) Yqe6uran/f 'fl.Oerucos,A.f 'Oaar'-

M:HIaU.I HOPA-M.20 1 4-397 c.(Bbrcrxee o6pasonaHue.Baxaraepuar.)

3 <Texso.rrorlrq KogcrpyKur,roHHbrx MarepI{aJIoB)) Vqe6uoe noco6ue/B.Jl. Tuuofees' B.lI'
f n1xon. 3 - e u3 Aa:Hrre,vcnp. r.r Aon orru. -M : HZII I4H O PA- M,20 1 4 -27 2c.



4<Texrrolorux(oIIoTpyKIII{oEHBD(MaTepIraJIoBB
Yqe6rux/P.M.foueprrse.M:HHllI4HoPA-M,20|4.272C.
5 <Matept*o".Roue> Vqe6uI{K ,qJIt By3oB' Tpanux O'B' 2010r'

<MemnrrypmD 1989

npubopocrPoenl&D):

384c. HgAaremcrBo

8. 1.,\ o nonn umcnbH dn J. ufiep a'n! P a :
1. AAacrun A.ltilt";b. ff Mur"pn-oreAeune_(uetzurnoo6pa6otra): yse6'noco6re' -

M.: OI4II ,.,q**"*>>, 2012. * Zgt c. - cepux: Ha'ralbtloe npoi[ecctronaflbnoe

o6Pasoranre.
2. 3aunarrur B.H. oclrosbr Marepu{uoBe.{€Hl{x (uetarrnoobpa6oTKa) - oPlU <cAra4euunr'

20t0
3. Poron B. A., floauff I. f. Coeperrleunrre MaIIMHocTpOUTeJIbHbIe MaTepfiilIbI tr

saroroBKr{: y*;6.noco6ue. - 9I4II <Axa[eivrns>,2914. - 336 c.

4.ttepena:<rrrrA.A.,MarcpnarroBeAeHl{e-ol4q<<AralelrEff>),2008.
5. {yuavenxo IO. T., tlyrrlauenxo r. 8., fepacnruenxo A' H' Marepuanooe'{eHne AJtf;

*-*.**"*oB: yqe6. noco6re. - Pocror rfl: <oennxc>, 2011' - 408 c'

6. 3aruarnn B. H., canorcru(og lo. H.o [y6or A. B' Cnpanowroe nocooue tro

MareplraJroreAenno(rrremmroo6pa6oma) : yse6. uo"o6*" AJIS Haq' ryo$' o6pa:onanrx / no'q

peA. B. H.3annarr*. -M., HsAarerbc*;ft qe'Ip <AxaAel'r$>' 2010' -224 c'
' "7. 

Ocrrurs 8.A., Eafrranosa 8.H., Ilparrrryn no MarepllanoBe,{e'aro }I Texrloirorm

KoIrcrpyKI$roEHbD( I\rarepuilron' - M' :KOJIOCC' 2008'' 1 60c'

9, MamepuuJtbrro - mscHA.reCKOe Ofuecne,teuae ducqwmunu (namepuuweedeuae)

Jlexquogn6fie ay4rfopruI oCHaI[enbI cTeHAaL{u' HcuornsyrOrCe TeKcToBbIe 3a[agtrt AJIf,

Te1yqero KoIqpOJUl ssanrfi CTyAerfioB, trOlryqenrlle npn caMocTotTgJrbIIOM IrsyIgSUE

JIeKI{SOEIIOTO K}rpca.

10, Memodurtecxue peKol|renda4aa no opzantt\aqua a3yqeilufl dacqun'nanw:

Paboqas yreonax [porpaMMa no ,rycqtrllJ[{Ee <MatepranoBeAe}Ilu) COCTaBIIeEa B

coorBErcTBurr c Tpe.cosaHtrSau oeAepanuroro focyrapcrreEHoro oopasoaarenruoro

cTarrAapfa B1IO uo uposnruo ,,OIrOTOBKE <<A'touarnsaql{t rexsoJIOnFIeCKEX trp.qeccoa }I

trpon3BolcrB>> 2203 0 | 65.
I4syeeuue E{crsmJrIIHbr npoxo,uff B iloprnre JreKrIItoHIrGD( 3arrrTl{fi' Bbrno'IlEelrlrfi

trparffEsecrln1 pa6or. caMoctosTelbsat pa$ora 3aK1r16qa€Tcfl B B6IIIOJIHSHAtr 3qAAHtrs'

CAJUOCTOTEJILI' OI{I ASYCr,IEUTEM CT"YTCUTOM' A TAN XC B KOECIIEKTITPOBAIi{I' TCM U EAI'UCAEff'

TCCTOB.

I 1. Twnanoau4ecKan,.opma ducquwwnw

Kypc 2 rpynua-PO16BP62AT1-ceMecrp
Ct. npenolasarerm - neKrop llrymoa fennald Esreub€su'I

flpero.qasarerm' Be4yume rrpamruecKne 3arutrlrfl lrymror f 'E'

Ka$espa ATIIUII
Becosofi rosr[i[muerr ruc,,',rJrr,rnEr B coBoKyrrnofi pefim'rogofi ortre*Ke, pacctrrrrbrBaeMofi uo

Komlqecrso
3aqeruhD( eArlus{ I
Kpe&rfoB

Harlrr,teaosa$ge ,ryrctuilrJlrrgbr I
(ypca

Vpoaenr//urYn
eEb

o6paroralrxx
(6ararasPrar,
CTEIIIIAJIIIT T,

Ctaryc
${CqUIIJIIIEbI B

pa6oueu
yneGuoru ruIase
(A, F, B, r)



Mafr4crparypa) (ecnu esedeua
nodynouo-
peilmuuzoean
cucme.ual

MaTepLIanoBeAeHI{e 6araraepuar E

Cuexsue AucIrHrIJrLrHbI no y.re6uomy rr"'IaHy .'

QI43HKa, XI4MI{.'I

BBOAHbIrT VtOAv"nr
(sxoaHoft pefirunr-xoHTpoJrb, npoBepKa (ocraror{Hblx> gsausfi rro cMexHbltr,t Allcqunmzsau)

Teua, 3aAaHLre HJII{ Mepo[pHflTIIe BxoAHoro
KOHTpOJTfl

BnArt
reryueft
aTTecTauu

'I

Aylnropua
fl r4llu
BHeayArr-

TOpHafl

Muuurr,ra,'I

bHoe

KOJIIiqECT

BO

6arroe

Marcuuar
bHoe

KOIHqCCTB

o 6arroe

@asuxa rBepAoro reJla. MolexylrpHaa
$r,rsr.rxa. Ouguxa NzAxocrefi. @uguxa aroMa II

aroMnoro sapa. @usuKa HaHocrpyKTyp.

ycrHbI14

orpoc
ayAlITopH. J 6

Xutvtug. OcnosHF,te rIoHtrI,Ig. xl4MuqecKaq

cBs3b. flepr.ro.urauecxufi 3aKoH u

nepHoAllqecKag cI4CTeMa xuMur{ecKnx

3JreMeHToB. XuMH.{ecK}Ie peaKIII414.

TECT ayAuropH. aJ 6

llroro: 6 t2

(npoeepKa:uaHnfi u yueHIlfi no -EAtoBbrfr 
uoAv"ur

Al,tcuprnltlHe)

Teua, 3aAaurre I{Jru Meporrplrqrlre reKyulero
KOHTpOJIfl

BuAu
rercyuefi
aTTecTau14

ll

Ayluropu
afl vJlu
BHeayArr-

TOpHa.u

Muuurtar
bHoe
KOJII,IqCCT

BO

6artrtos

Marcnuan
bHoe

KOJII,{qCCTB

o 6arros

Jleruuossste 3aHflT:aA KOHTPOJIb ayAHTOpH. A- 8

<MexasuqecKue ceoficrna KoHcrpyKIrI4oHHbIX

MarepuaJloB))

cav. pa6. ayAl4ropH. 2 5

<Kpucrzutrr{ecKoe crpoeHl4e MeranJIoB Ll

CIIJIABOB)

cav. pa6. ayApITopH. 2 5

<Craru Lr r{yryHbl. ,{rzarpauua cocrosHl4t

<Xereso-ueMeHTI4T)

cavr. pa6. BHeayAnr. 2 5

<I-Ineruue MeTaJIJIbI I4 cIIJIaBbI) calr. pa6. ayAr{TopH. 2 5

Kourpo:rupyrouluft recr TECT ayAr4TOpH. 4 8

KourpolrHas. pa6ora ronrp.pa6. AYATITOPH. 8 t6

3aqer I4TOfoBat
aTTecraqI'Ig

ayAHropH. 8 t6

llroro:
a^
JL 68

Tenta, 3aAaHIre uilv Meporlplrqrue

AOIIOJrH ITTeJI[,HOrO KOHTpOJIs

Br'rlrt
rer<yuteft
aTTecTaIIu
u

Ay.auropu
Afl 

''.TTH
BHeayAI4-

TOpHat

Musutuan
bHoe

KOJI14qCCT

BO

6arros

Maxcuua;t
bHoe

KOJII,IqCCTB

o 6a-[:ros

[ornaa < CosAaHue HoBbIX KoHcrpyKuHoHHbI]

MarepI4aJIoB, I,I3yrreHI,Ie Hx csofr crB)
oueHKa

AOKnaAa

ayAl4ropH. 6 l0



Paspa6orxa MeroAl4r{ecKoro pa3AaroqHoro

Marepl4aJla, c6op uu$opuaul4u rlo saAauuofi

tr{roro MaKcITMYM:

HeobxoAuusrii MIIHIIMyM AJIfl floJlyqeHl',Ifl llroroeofi oueHKII l.rlrvr AO[ycKa K

flpoMexyroqnoii arrecralrun -50- 6an"ros '

[ono.nultreJlbllble tpa6ou4ntfl AJIq cTyAeHToBt oTcyTcTByrcIqux Ha 3aHflTIIqx rto

yBa)r(uTeflr,nofi fipuqgHe: ycmHoe cofiecedoeauue c npenodasameleM no npo1neaau

nponyt4eHHblx npaKmuLtecKux 3quflmLlit, o|ngAmenuHoe BdnoflHeHue CaJvtocmonmeflbHdX pa6om'

penoAaBarell, f .E. flYuironuittCocraeurem

3an. rca$eapofi a aTId3Ar\ur4

TEXHOJIOII4IICCKI4X IlpoueccoB H npoI43BOACTB AoAeHr, B.E. <De4oPoe

npo$eccop, 14. A. flaerl4Hon

CorracosaHo:

,{uper<rop $nnuala
llfY uu. T.f. LLIeeqeHKo r. Pu6nuua


