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1. rIEJrr4 OcBoEHprfl ltvr

leJrb ocBoeHLrfl Aucr\LrrrJrr4Hbr - npuo6pereHrr:e npo$eccuor
'pe6oeanuxuz @fOtl BO, cersanHbrx c HayqHbrMr.r ocHoBaMr,
rTpyKTypbr, repMr{qeoKolZ o6pa6orKr4 14 Aocrr4ratoqr4xc, npr4 o:
;BofrcrB, Heo6xo4rautx g^nfl Hpr(ll nprz6opocrpoeHr.rq,
'exHo JIo ltr4rre cKrr x M e,roA ax r{3 f oro B JteH u s. net areit r,I3 o cH o BH br

ia4atru'.

Merb coBpeMeHHbre 3HaHvfl o6 ocuostubrx rpynnax r4cnonmy(
6 o6lacru [pr4MeHer{vr,;
:paBI'InbUO OIIeHLiBarb cBoftctsa roro IIJII4 r{HOfO Marepl4aJra. a

cp o K ero sK crrJry aT ar\Lrkr,

Merb npaBr4JrbHo cQpoptlzponaHHbre .HayrrHbre npelcraBneHu
arux-lz60 csoficre N{eraJIJroB Lrrrr4 crrratsoB rryre\{ I43MeHeHr4.g
UATT, O6O BCEX CNOCO6AX YNPOUHEHLIfl ]MCTAJIJIOB, I4JII4 CIINABOB,
pa6orocnoco6Ho crr us,\e tuft;
3f{rzrb Qn:zro-uexaHaqecKrre oco6e;nnocrrr ocHoBHbrx Mero
o cne.qyForueil o6pa6 orxz ;

cBoI4Tb TexHonofuqecKV e B03MO)KHOCTA 00BpeMeHHbtx
3xHIr r]e c: Ktz x uz ne lu itt.

2,, MECTO AtrICIIr4trJrr4Hbr B cTl

,ucqunnr'rHa <MarepualoBeAeHr{e 14 TexHOJrOrprr{ Marepv a,ToB))
O, ee nlyvaror s 4-eM ceMecrpe,
.pepeKBI{3r.ITbr Ir4cIIunJIHHr,r : MareMarr4 Kkr, xr4NtLrr4, Su:r.rr<u, (
JMnbrorepoM KaK operlcrBoM yrrparlneHr.rx nnSoprraaquefi.,
areMarltqecxufi annapar 14 umerpyMeHTanbHbre cpelcrBa An
u$opnaaqurz. B pesynrrare ocBoenkrtr Ancr\unnr4Hbr <Marep
5yuarorqze w 6y gyr rrMerr, Heo6xo4urvryro 6a:y ilns. n3y-reaufl
lKlre npr4 BrrrroJ'rHeHrdrr KypcoBEx pa6clr n BKp,
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Pa:lAe,r 1. BseaeHrae.

Klaccu$uxarrr4rr Marep aaJroB.

Kpucral,rn tecKoe crpoeHI,Ie
ME'TAIJIOB,

A 1') 3 A 3

2
P a:rAer 2. Kpur eprau o rIeHKr4

Ma'repuilnoB.
A z-J 2 8 o 5t50

3

Pa:lAen 3. lllacrrarecxal
gerpopuauua 14 pel(pr4cranJr Lsar\ue
ME'|IIJIJIOB,

4 3-4 I 2 4 2t6

4
Pa:Ael 4. 3axoHrr Kpr4craJrnn3arlr4r.r
METAJIJIOB,

/l /1 4 II 00

5 PmAer 5. Ocsonrr reopr.{a cnrraBoB. 4 5-6 A 6 2t Peil arrr-xonrpolr 1

o
PzurAer 6. Crrasrr Ha ocHoBe
xe.[e3a.

/l 6-9 6 o 10 6t 0

1
Pa:,Aen 7. leerHue Merar'rJrr,l rr

cIIJIaBbt.
4 9- t0 J 2 o 2t 0

8
Pa:Aen 8. KoMnosuul40HHbre
MaTepuaJIbr

4 1 2 6 I 0 Peii ,rrr r-rourpolr 2

o
Pa:Ae,r 9. HanocrpyxrypHbre
Marepaanbr. HeN,telarr Lrqecxze
MaTepaanbr.

4 LZ-I-) /1 10 2t t0

t0 Pasler L 0, Brr6op Marepr4aJroB. 4 I4 l A 2

tl Pa:Ae,r 1 1. Ocropr,r o6pa6orxz
MaTep14aJroB.

4 14-18 9 I4 8t ,1 YCII1 lnr-xonrpoln 3

Bcero sa 4-ii cerr.recrp: 4 l8 36 3( 17 30t rr7 3x auleH, :]6qac.

tr4roro tro arr cualJrrrHe 4 36 36 11 30/ L17 auen, .lli6 vac.

Coqepxa rure Jrexr{uoHHr,rx 3aHq.

Pasden I, Beedeuue, ,KnaccuQuKat4tn Mamepuattol. Rpucmc
Telra 1,1. 3HauelHr4e, rlenb u 3a.Aarryr Kypca (Marepr4i

naccv 0r4Kaur4.s MaTepr4aloB.
Teua 1 .2. KpucttwJrr4qecKoe crpoeHr4e MeraJrJroB, [e$exrt

paeBbre r4 Br4HTOBbre Ar4cnoKauur4. TeolleTr.rqecKarr n peanr,Harr l
Pasden 2. Kpumetrtuu o7er.n{u t4ametr)uatol.

fufi ro

umuLlec)

IJIOBCAC

>r KpI4C:

IpoqHor

ncqur

)e C//11

VC LI

IJII,IHE

)oeHue Me

TCXHOJIO

I4X BI}I,flH

MaTepr.raJI0I])

Ha OBofia:rBa



Teivra 2.1, Mexanvqecxue csofrcrsa. Kpznar ger|ofr,rarirz (Aff pacrs)KeHu
xapaKTepr4crr{Kr4, MeroAr'r u3MepeHu.f, rBepAocrrr (niero4rr
Mr4KporBep.qo crb, Ilolr,4ra, LLIopa, Mo oca).

Epznpux, Pox

T ela 2.2. Crpyicrypa. Mnrpocrpyr<rypHufi analn:. Mar purr{ anuwr3.
r4KHqBeHVe peH',l

O6opy4on aHr{e, ucrro Jrh,3yeMoe rrpta peHTreHo crpyxTypHoM

P a:pyrleuu e MeraJrna. Ceepxn:racrr4rlF{ocrb MarepuanoB.
HI4E HAKNEIIA B

Tewa3.2. Brzquae reMneparypbr Ha crpyKrypy u ceoficrba le6o rrpoFaHHofo
P as d e n 4. 3 arc o rr ut Kpu c m qfl nus a4llu M e m anr,t o L
Tena 4, 1, 3axoHr,r Kplrcrannu3aL\uv MeraJrJroB. cso6oai{ar sue

Kpr,IcraJrnr43ar\Hu. AtwopQnrre MerBJTJTr,r.

Teva 4.2. Ynpan,renne pa3MepoM 3cpHa.
Pasden 5. Ocuouut meopuu cwLac()B
Ten,ra 5.1. Bulrr cnJraBoB. flpanrzlo Sas. llocrpo"ttr. 4rui
Teua 5.2. luartrlauubr cocro_f,Hax 4nofiutx crrJraBoB.
Tevra 5.3. flpann:ro KypHaxona. Cssst Me)r(Iy rr4[oM

lPaurvr

csofr creaMlr crIJIaBog.
Pasden 6. Crtnaeut Hq ocHole ucetr%a

flHafpaM

rvfl, tI 3Hrponu[.

TOflHprfl.

bI cocTo.f,H\4_f,

I4' CIIJIABOB

eMeH[oB Ha cTpy

rr4 
nefr4po

KeJTeBbre cnJIaBbI

, JlfirefiHrre u
I4E AJIIOMI,IH

Karlr4r Tr,rTaHo

vE, ceoficrga.

Pasden 7. Ifcemuute MemqJtlrbl u cnnq.6br.
Tenaa 7.1. MeAt, ee csoficrsa u ct6tacrb npr4MeHeHu.s. MeAso-s

i;;; s"''"o;d1""::;;#i1::,:H"' " uaccnsuxuul, c
KOMrro3lrur4oHHbrX MaTepr4anoB.

P as d en 9. H au o c'mpyKmypHbr e Ma,nepuanut. HeuemaLtJtwt e,QKue Ma

Teua 1 1.1. cyurrrocns o6pa6orKrr rv{eraJrJroB AaBJreHr4err,r. Bia4sl o6
Tenra 11.2. Cyrunocm larefin,oro [por43BoAcrBa. Merolrr

tpuaJirbt.'fenra 9.1. Hauocr:pyrcTypHbre r\rarepr4a,rr,r. O6ruaq x?paKTep
IIaHo crpyxTypHbrx MaTepr4anoB,

crura], ceoftcrnir

Tetyaa 9.2. lllacrnaaccbr, HX ocoeiesuoc'ru u o6tacrz nbuu fl B KAI{ECTBC K

nKa\vfl rrJracTMMarepr,rana. cocras rrJracrMacc. Halo:Tlrureuz rrJracrMacc. Klaccz
OONACTb IIPIZMEHEHAfl TE]]MOIINACTIIqECKI4X I4 TCPMOPEAKTUBHbI

Klaccz{ruxaqvr pe3prHoBbrx MarepuaJTrf, B.

T ewa 9.4, KepanrzuecKr4e Marepr4aJrbr.

ByrxaHra:aqux.

KI4 MeTaJrnOB

xapaKTepLr cTr.rKa.
IIOIYqEHI4,'I OTJILI , vrx odrqan

)" fJlpo-rnocrurre
Brarrcepca,

nx.nyvefi.

pn6oprocrpoer{r4rz.

r(pbrTafl Tell.rIoTil

I,I,{IbIX CNJIABOB

c yfnepoloM.

y u cnoilcrna
EtbIX CTA]'IEII.

14 i4 CfIJIaIIbI C

C".I'AJIII 14 CIIJIIIBI,I.

IIarywm.

4r;r$opurzpyeMbre
()IIJIAI}OB,

CIINABOB I4 I4X

rr rIpr4MeHeHr4e

r,r rpr.rMeHeHr{e

0Tpyrcrlr4oHHoro

Cnoficrsa z

pe3rrHbr.

l:liJIeI{neM.



Teua 1 1.3. CnaprzeaeMocrb c-ratefir. Cyrquocrr cBapKrr.
cBapKr.r. llpanou. CyrqHocrr n cxsMa nafi,xn.

Teva I 1.4. Oopuoo6pa.:onauue rroBepxHoc:refi
a6pasunntrM rTHcrpyMeHToM.

Terraa 11.5, Ocuonu o6pa6olKr4 l\4eraJrJroB
ycrpofi crno ; Bonpo cbr la:epuoft pe3Krr, cBap.Krd

3arlroqeHue.

Jra3epoM: Knaccr4Qr4

n rasepuoft

Marpiocrpy

InBoB 
r4

O6pa6orxa

aHaJrn3.

Tznr,t c

Aerareft 
TilaH

tr4f, T?xHorrofr4rrec

nonepxuocreft.

Cogepxaune .radoparopHr,rx saHhrtrfi n AI{CUUTI!'IIrHe

Pasden 2. Kpumepu.u oqeHKu A4am!,epualro6.

T enta 2.2. Mero4sr u3MepeHr4q rBeprocrr4,
Co4epNaHae la6oparopHbrx sar^xruit .

Mero4rr r.i3MepeHr4.q rBepAocrr4.
T etra 2.3 . Crpyxrypa. Mzxpo crpyrcrypnuft aHzulLr3.
Co4epxaHze la6oparopHbrx zausrufi..
Murp o crpyxrypnufi aHarru3 M eraJrrr o B r4 crr JraB o B.

Tertra 2.3. Pen'lreHocrpyKTypHoe) accJre/{oBa.Hue MeraJrJroB.
o6opy4 oe aHrr e, rzcrro,TrgyeMo e rrpr{ pe)H r l'cHocrpyKTypHoM aHaJrrr3e.

Co4epxrauue la6oparopHbrx zausrufi,.
PeHrrenocrpyxrypnrrfi a*aJrvs
Pasden 3. IfnacmuLtecKan de$opu,at4un u peKpucmqilnrcat4ut M
Tepra 3.1. Bn[sHrae HaKJrerra Ha cnroficrsa MeraJrJroB, Irlcndnrso
Iewa3.2. BrvqHae reMneparypbr Ha crpyKrypy r,r csoficrsa

C o4epNaHrze na6oparopHbrx zansrufi .
fllacrnqecrar 4,eQopuar\prfl. rr peKpr.rcraJt nu3awrs. MeraJrJroB rr crrJl
Pasden 5. Ocuottut lneopuu crutalctz,
Tenaa 5,1. Bzlrr curaBoB. flpanano Sa:, llocrpoeHr4e 4uaipauru )'tofl\ufl..

br coPTotrFrvq

Tenra 5.2. fluarpauubr cocro-f,Hlzx 4nofinux crrJraBoB.
Tenra 5.3. flpannlo KypHaxona. Cssss Me)r(Ay rr.rrroM AuarpaM

csoEcrn ax4l4 cIItIaB or|.

Co4eprxaurae la6oparopHbrx zaus.ruit.

,{uarparruu cocrosHpr.a 4nofi Hrx crrJraBoB.
Pasden 6. Cnnalut Hq ocHose tc€,4,93a,

nepoAr4cTbre

cocT9rHr{r{,
Tewa 6.2. Teopur r4 rrpaKTrlKa replMr4rrecKofi o6pa6orxz yin"po4rz clarcfi.
Co2qepNauue na6oparopHr,rx zans-rufi..
Teplrnvecxax o6padorKa yrnepo4tacrbrx cralefi .

Pasden 7. Ifeemuute MemailJ,rbr u cmaBbt.
Tewa 7,1 . Me4s, ee ceoficrea u ct6tacrE, rrpr4MeHeHr4q.

llpzueueHrze MerHrrx crrJraBoB.

BEHT4 C

Ie Ha4nena B l

Mr4poPaHHOfO

MeAno-H KeneBPre

Tenaa 7.2. AlxruaHzft, efo csoficrsa u o6lacrt, noizlreHeH s.. Jhhrefintie u
I4e aJlroMI'IH

Murrp o crpyxrypHlrii aHarrr43 rIB eru brx crrJlaB o B.

Pasden 10. Bu6op A4anxepualol.
Teua 10,2. O6ruae peKoMeHAaur4r4 ro nn6opy MapKrz
Co4ep>nauze la6opa:ropHbrx sawstuit .

B116op MareprTa:roB,

CTAJIV.

Pasden I l. Ocuoeut o6pa6omrcu Momepuarol.
Tenaa 1 1.1. Cyrqrrocrr o6pa6orKrr MeraJlnoB laBneHr,reM.
C o4 eprraHr,re n a6 op aropHbrx z auxt'ui,t.
Texsolorn.s u3f oro gneHr4.rr rtoKoBOK.

Biaau o6 MCTAJIJIOB

uennfr. Cnoco6rl

xnocreft aeranefi

na3eooB .r.r r4x

It{oBct(I4x nyqeu.

pocTpo0Hr4r4,

ilurrx cuJraBoB z

CTIJIAB6I. r,r. Jlarynra.

opMrzpyeMbre

CIIJIAI}O,8.



Tenra 11.2. Cyqnocrr :rzrefinoro rrpor43BolcrBa.
xapaKTepr4 cTHKa.

Co4eprxaHue la6oparopHbrx salrsrufi .
Jlurre no BbrrIJIilBJTr{eMLIM MoAeJIrtM.
Telna 11.3. CnaprzBaeMocrr, cra,refi. Cyrquocrr cBapKa,

cBapKr4. flpranou. CyulHocrl 14 cxeMa rrafiru.
Co4ep>xaune ra6oparopHbrx gaHq,rwfr 

.

Bu6op cloco6a cBapKv.

5. OEPA3OBA'IEJIbHbIE'IEXII

\4erolu

Tirnu cna

B0K, Lrx o6rqa_s

Heuuia, Cnoco6rr

I,Icnonb3yrcTo.S

EM UIKTT{BHLIX I4

11.1,

nQuraqar

crna. Kpaenlre

trIpo.lHocrHrre

I| npeno4a BaHprr4 Arzcrlr4rrnrzHu <Ma.reprraJ,roBeAeHr,re r{ TexH
PASHOO6PASUITC O6Pir:OBATEJII,HbIE TE>iHOJIOII4I,I KAK TPAAI4UI,IQHHbIC.
IzHTepaKTu BH6x Merolon o 6y.{eHlzs.

At<trzsHrte u rzuTep aKTr4BHbre Mr3ToAbr o 6yveHzx :Ilexqau- (renarr L2,6.6, g.1, 9.1, J1.1, l l.Jlexuuz- (ireurr 2,3,3.I,3.2,4.i,6.2,6.3,
11.2, 11.
TpeHaur ,5.2,6.3,6.5);
AHanr43 curyaryuir (relra 4,2, 1 0.1);
Pa:6op KoHKperHbrx crrr.yarlr4li (renra 5.2, 10.2):
Keftc-uero4u (reua 6.5).

POT.fl YCIIEII MOCTI4,
TIP O MB }I{YI' O IIH O rZ N.r'r N C T A III,II4 tI O I4'T d rAM nIJufl ilrlc TIJIIIHbI I4

flTEJII,H ZI PAEO'IbI

Bonpocut rc peilmuuz r{oHtnpoJno

1. 3naueuze, qenb 14 3ala.cirr Kypca <MarepualoBeleHr4e rr trexHoJr

6. OrIEHOrrHbrE CPEACTB A [nnTEKyrrlEfo xo

MaTepr4aJroB.

2. KpzcrannuqecKoe crpoeHrz
rr BHHToBT,Ie Ar4cnoKauzu. Teonerz

3. Mexaun,lecxLte ceoficre

7. Blzsuze reMrreparypbr Ha crpyKrypy n csoffcrna Aedopriruoor8. 3arcos' Kpr4cranJrrr 3ar\r4u MeraJrJroB. cso6oaH's-';il'r;
Kpr4crannr43aur{r4. AnropSurre Mer rrJrbr.

Q V-'-o--9 Yupaenenne pa3Me)poM 3epHa.
10' Brz4rr crrJ'raBoB. fnpaazno {as. frocrpoeHr4e Ar4arpaMM opcrorHlrt* r.rnul'ou''l- 

^"J;;;;;
I{epacrBopriMocrr,ro. flpaeulo orpe3KoB.

i1 #:::t:y-tlcocro.{Hzr 4nofiHoro crrara c ofpaHr.rqeuHofi pacrLrvrr lJav I
I 3 . {uarpanarr,ra co cro.sHr4r 4norzuoro crrraB a c rronr4Mop qrrJ-r"i;
| 4. [rzarparrarr,ra cocrosHrrfl 4noitnoro crrraBac ycrofiuzn,; ;;r;;

prHer|lfl., Por ,, JEiuxxepca,

BEHI4Q PEHTICHO x lyrefi,
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x BnlrHr4e Ha cBO
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pr4MPCrbro,
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HI4U.
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15. flpanri:ro Kypnaroaa. CsqsE, Mexqy rrrrroM
ceofr crnaN4l{ cnJraBo B.

ilvarpa cocTo.sHr4rr lIB0

cn4aBoB

Bonpocut rc peilmuuz rcorymponrc

1. Xereso. flo:rnnropSu:vr ;KeJre3a. Rnarparr,rua clcrorH
Vuepo4zcrbre crarra. 9yrynrr.

2. Teopur a rpaKrr4Ka repMr{qecKofi o6pa6otcu yuepo4ucrrr
3. OcHonrr nefr4poBaHnfl. craJru. Bruasuue nerripyrcllrrx oJI

CTAJII{.

4. KnacczSmraulr{ nefapoBarrHr,rx cra,refi. Oco6eHHopru re
5. Cralu u cnJraBbr c oco6rruu cnoftcrsaN4u. Heplrcdneroqrr |IporIHbIe,

oco6r,Ivrz re[JroBIIMI4 cBofi creaN4I4.

6. 3lenloor:exHur{ecKrze craru

-
rr cfrJraBbr. MarHu'rgue craJr

cBepxlpoBoAqulr4e MaTepr4anbr,

7. Me4r, ee ceoficrsa u o6racrb rrptrl4eHeHuq.
llpuneuenae MeAHbrx crrJraBoB.

HaHOCTpyKrypHbrx MaTepuanoB.

8. Amonausufi, elo cnoftcrBa rar o6lacrr [pr4MeHeHr4s. illlurefiH
__ -4,--E- ,- 1T

Mgano-n eBbje cnnaBbr.

14 MeirannoB Aa

e u 4$Qopvrrrpyer\4

ceofrcrBa

CBOTICTBA

B KAI{ECTBE

crIJIaBbr. lypa,rro\,runbr pr zx repuoo6pa6orra, llpuueHeuue a-nrorvrnH brx gIInaBoB.
9. Tarau, ero ceoficrBa 14 o6lacrr, npuMeHeHlls. icr"..t I4KaUrq TrrraHo

IIprrMeHeHae.

10. O6uraq xapaKrepr4crr4Ka
KOMIIO3IZIIHOHHbtX MaTe plIaJroB.

vt xlaccz$uxaqux.

Bonpocur rc peilmuuz rcoimponn

L HanocrpyxrypHbre Marepr4anbr. O6rqas xap{xre

HA,

K4,

Marepl4ana. Cocras nJracrMacc. Ha.uo:trureln nJracrMacc. Klacc

KracoiSuxarlur pe3r4HoBbrx Marepr.raJroB.

4. KepauvuecKr4e Marepr.raJrbr.

5. Marepua,:mr, rrpr{MeHreMbre) B npz6opocrpoeHr4rr.
6. O6ruue peKoMeHAarlr4r4 uo nu6opy Marepuanbr.

^ 
rvrqLvyfL

2. flracruai:cu, r4x oco6ennocru 14 o6rractu upiaueHeH

7, CyurHocru o6pa6orxz MeraJrJroB AaBJreHr4eM. BuArr c:6pa6
8. CyuHocrr rnrefiHoro nporzr3BoAcrBa. MeroArr nolJ,ueuz.r
9. CnapunaertrocTb cTa,Trefi. CyutHocrb cBapKr4. Tunilr cBapH

cBapKrz. flpanou. CyrqHocrr u cxeMa taitxu.
10. @opuoo6pa:onaHrae noBepxHocrefi Aeralefi

a6pa.:unur,rM HHcrpyM eHToM.

pe3?Hr4eM.

ycrpofrcreo; Borrpoc6r la:epuoft pe3Kr4r, cBapKrz u lasepHofi o6pa6orxrz

n_- __ _ ---flporrrrlxyroqHaq arrecrarlrn n $op

SxsaMenaqrroHHbre Borrpoc

1. 3naueHne, qen6 v 3a1a.ukr Kypca <MarepraafroBeAeH
Knaccarp axaurrtr Marep[aJroB.

2. KpucralluqecKoe crpoeHrre MeraJrnoB. [e$exrr! xpz
Kpaenrre 14 BrTHToBr,re AlTcnoKarlarz. Teopeu4r{ecKas 14 peanbHafl npor\p4srJbrs u BllH loBbre AI4sJloKaqHr4. I eopeTl4rlecKag u pea-JIbHaF npor{H

3, MexaHu.recxue csoficrea. Kpunar ae$opuafiaa (,

xapaKTepr4 crr4Kr4. Mero4rr rz3MepeHrr.f, TBepIocrrT (nrpro4u
MI4KporBepAocrr,, flolr4u, LLIopa, Morrca).

4. Crpyxrypa. MuxpocrpyxrypHsrfr aHarrv3. MaxpocrpyKrypH

,rnnQx, ux o6rqara
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5. PenrrenocrpyKTypHoe uccneAoBaHr,re MeraJrJToB. BosH
O6opy4onaHu e, r4crr oJrb3yeM o e npu peHrf eHocrpyKTypHoMyAoBaHr'I e, r4cn onb3yeM o e npu peHTf eHocTpyKTypHoM aHanr{3e.

6. Brursnue HaKJrerra Ha cBrcftcrBa MeraJrJroB. Zcrionr:io
Paspyuienze MeraJrra. Cnepxulacrr,rq.Frocrr, Marepr{anoB.IIIeHV e MeTaJrIa. U B epx IIn acTl,rq.Fro cTr, MaTepr{anoB.

l, Bmasuue reMrreparypbr Ha crpyKrypy u cnoitcrna !
8. 3axouu Kpr4crann[3a\ukr MeraJrJroB. Cno6o4uad

L 
sHepf

l, Bmasuue reMrreparypbr Ha crpyKrypy u ceoitcrna leQopvn

I4e 4aKJIr3IIa B

tofo MeriilrJr

fl. 14 SHTDOI]I4JT.

COCTO'I].I4' JIB

cnIIaBoB

flHr4g..

r pa$rnopr4Mocr

Kpl{crannu 3arJnv, Auop$nrre Mer€LrJrbr.

9. Vnpaueune pa3MepoM 3epHa.

10. BuIu crrJraBoB. flpanulo Sa:. llocrpoeHr4e auarpary,ru
1 1. [zarpalrtru cocroflHr.rfl AeofiHT,x crnaBoB: c rroJrHo

HepacrBopr4MocrE ro, flpanalo orpe3KoB.
12. laarpaurrau cocroqHu.s AsoiAHoro crrraBa c orpaHrzirennofi
13. [aarpautr,ra cocroqHz.s 4nofiHoro crrJral]a c noJrr4Mo

cgofi crgalarl crrJIaBoB.

16. Xenego. flonuvrop$raslr ;(eJre3a. [zarpanaua cpcroxn
Yrnepo4ncrr,re craJrrz. r{yryHu.

CTATII4.

acTBopr{Mocl'b ro.

rpeBtarueHllsr,tv,
rr4rrecfnM coeAHH

17. Teoprax 14 npaKrrzKa repMr.rqecKofi o6pa6orru yr:reflogncr
18. OcHoerr nerr{poBaHLrs. cralru, Brlrsrue nerrzpyrclllrx 9

I 9. Knaccu$lmarlr{.fl nerr{poBarrHbrx clzureri, Oco6esuocru oo6pd6orrrr4 rertr
20. Cra:ru n crrraBbr c oco6rrrvlu csoficrsaNtu. Hepxaeercqr4 xapQrp0r{Hbre.

crargft.
4eHTQB E.a

ocodsnaz rerrJroBbrMr4 csofi creaNlu.
2I . 3lexrporexFrr4qecKr.Ie craJrr4 14 cIIraBbL

cBepxlpoBoAqque MaTepHanbr,

Marsu'ruilre u crj:ranu. Cnep

JIEBbI.E CIIJIAB,bI.22. Me1r,, ee caoficrsa n o6racrb rrpr4MeHeHr.u. Mdano-ulz
flpurr,reHeuue M eAHbrx c[rraBoB.

23. Anrourunvrfi,, ero csoficrea zi o6racrb frpr4MeHeHus. JllurefiH
crIJIaBbr, [ypa,'tor'lrzfrbr lr r4x repuoo6pa6orxa" flpzueHeHue

24. TuraH, ero csofrcrBa rr o6lacm rrpnMeHeHr{r"
a+foM14H14

Kraccvt
ITpr,rMeHeHr4e.

25. O6rqa.s xapaKrepr{crr4Ka vr

KOMIO3 AUI4 OHHEIX MaTepI4anOB.

26, HasocrpyKrypHbre MarepaanEr.
HaHOCrpyKrypHbrx MaTe pr4a,rroB.

xraccuQzraqnr,

27. fbracrMa{:cbr,, r4x oco6eu.nocrz v o6r.acru npj.inaenen
Marepr4ana. Cocrae ITJracrMacc. Hanonnureln rrJracrMacc. K:racc
ooJIacTL npr{MeHeHr.{r TepMorrnacTuqeoKux v TepMopeaKTr4BHb+x nJrac:

28. Pesnuu, vx oco6euHoclu v o6lacru rrpr4MelleHrzr,
KnaccuSraxar{r4tr pe3r.THoBbrx MarepHarroB.

29. Kepavnur:cKr{e Marepr4aJrbr,

30. Marepnalu, rpr4MeH.f,eMbrer B npa6opocrpoeHr4r4.
31. O6ruu e peKoMeHAaur4r4 rro nrr6opy Mareprr aJrbr.J r, \_,fuu{?rs pEnulvrtrHAilrlrln rlu ljbluupy MilrtrpnaJrbr.
32. CyuHocrr o6pa6orra Mera,rJroB AaBneHLreM. Brzlu o6

cBapKrz. llpunon, CyulHocrr r4 cxeMa :rraitrcu.

35. Oopvoo6pa3oBaHpre noBepxHocreft Aeraleft peaanuelr.
a6pasuenrrM HHcrpyMerrroM.

36. Ocrosbr o6pa6orxn MerarrJroB Jra3epoM: xracca{ruxaqu
ycrpoftcrno; Bonpocbr la:epnofi pe3Krzr, cBapKr.r u "rra:epnoft o6la6orxu

CaMocroqrelrnah

Pasden l. Baedeuue. KtaccuSuKaLrun Mamepuanoe. Kpuclpannuu

O6rqas xapal{repr4

V9,

K&,

IdKAIflIfl, ]'I{TAH

CBOIICTIIA

ceo,licrsa

B KAIIEOTBC ](

Kr4 MeiraJrJroB, AaB.rr

uIIlBqI(, H:K OrOilJai'I33. Cyr{Hocrr nrarefiHoro nporzr3BoAcrna. MeroArr uoljrueuu.a
34. Cnapveaenocrb craJrefi. CyruHocrb cBapKrT. Trznil; ceap
u flnunou Cvrrrr+ocr-r T/ crre\,{a tqirvu
34. Cnapveaenocrb craJrefi. CyruHocrb cBapKrT. Trznilr cBapH rrrFoB 14 c

6natoma noBep

TexrFonofr4qecKrd

uonepxno,crefi.

Koe crtpot?l-tue .I4e

' lyeM

HOBCKT4X nrrer4.

pLa6opocrpoeur4rr.
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V C TIOJIHOIZ

14e]4.

I{bD( CIIJIABOB

yrnepoAoM.

csorZorsa

EIH];IX CTIUIEU.

TAJruI 14 ONJII}I}bI C

poBoAr4Moc'rb rr

porr3r,r. Jlatynu.

O AIIIOMI4HITOBIJe

C.IJIAIIOB I4 I4X

frprrMerr9Hue

frpHMerreH14e

HCTpyKTIHOHHOfO

lllsoficlea u

pe3r.rHbr.

xapaKTep14 clrr{Ka.

nersuii. Cnocodu

ocleft 4erareft

Jra:lepoB 14 nx



Tevra 1.2. leQercrsr KpucranJroB z r,rx BJrr4sHr4e Ha csoficr{a. Kpae
Pasden 2, I{pumepuLt oLleHKu x4qmepuaros,

oqMarlr4r4

EIe II BLIHT'OBbIe

(lls pacT.flx(eHIzr

bIX

BLI.

Teir,ra 2.I. Merxanrzqecxue cBoftcrBa. Kpnnar AeQ
xapaKTepr4cTraKr.r.

T exra 2 .2 . Ma xp o crp yrcryp u ufi aH:.aIrLr3 . M axp o crp y xryp n l;fi au a,r

Tervra 3. 1 . Pa:pyneur4e MeraJ'rla. Cnepxuracrur{Hocrr rrrarjepua,ro
Pasden 4. 3arcouut Kpucmarnusa4uu Memanilol.
Teua 4.1. AuopSubre Mera.lrJrbr,

Pasden 5. Ocnottur meopuu cn,ra6o6.
Tetv.a 5.2. [uarpalrtrbr cocrosHraq IsofiHrrx crrJraBoB.

Pasden 6. Cnnaetut Ha ocHole J{eilB(l.
T ewa 6.2. Teopul r4 rrpaKrr4Ka repMr4qecKofi o6pa6orrcra yrfnepo4rz
Terrla 6. 3 . OcHoetr nefr4poBaH Lrfl cr aJru. lJlnsune nerrrp),pourt4x

oco6rrnru reIIJroBbIMI4 csoficrsal4a. 3lexrporexHarlecKLre crpru u c
Ce epxnpon oAr.rM o crb rz cB epxlp oB oA.fl rrlr4 e Ma'repn anbr.

Pasdet 7. Qaemuute A4eme[llbt u c;rytalbr.

crarru. Knaccu Surarlr4r nef r4poBaHHblt( cra,refi . 0oo6 esnoc.ruu. Knaccv evKaL\vfl. nef r4poBaHHblt( cranefi . UooO eHHoc'rr4 FepMc
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T ewa J .1 . Me4Ho-Hr4KeJreBbre crrJrilBbr, 6pon:u. Ilaryuu . flprzueue
Tewa 7 .2. Jlnreiznr,re n geQoprrarapyeMbre aJrroMrrHr4enue cnlanrr. ,

flpnueHeru4e aJrroMr4Hrr eBr,rx clnaB oB.

Teua 7.3. Tzran, ero ceoficrna lr o6nacm
Irpr4MeHeHr4e.

[pr4MeHeHr4s. KJraccu

pan

KA

P asd en 8. Kounosut4uoLu-bte Mamepuafld.
Tevra 8.1. O6rqaq xapaKrepr4crr4Ka lr rlaccuszxa\\rfl.

KOMnO3r4UI.{OHHBIX MaTepI{aJIOB.

P as d e n 9. H au o t: mpy Kmyp rbr e M qin e pu anut. H e u e m aLrnu, f ,,r rn,
T^-,^ n 1 YTTeva 9.1. HaHoc'rpyxrypHbre r\4arepr4arrbr. O6ua.s 4apaKre

HaHocTpyKTypHbrx MaTeprzaJroB.

Marepl4ana. Cocran nJracrMacc. Hanoluarela rnacrMacc, Klacc
ooJlacrb npr.rMeHeHurfi TepMonnacrr4rreoKr4x r4 TepMopeaxrueurix. nl

Teua 9.3. Pesuulr, vx oco6eHuocrqr 14 o6lacru [pr{NreHeHrT
KnacczQrararrlrr pe3 r4HoBbrx Marepr4aJtoB.

T ewa 9 .4 . KepauuuecKr4e Marepr4arrbr.

Pasden 10. But6op A4amepuaro6.
Teua 10.1. O6rque peKoMeHAaur4rzr rro nrr6opy Marepr4anbr,
Pasden I l. Ocuoeur o6pa6omrcu n4amepua.noe.ru3oeJrl t t. ucHOBbr oopaoomKu n4amepua,no6.
Teua 1 1.1. Br,rlr,r o6pa6orxz MeraJrJroB IaBneHr4 eM.

Tepra 11.2. Cyruuocrs lzrefirroro npor43BolcrBa, Merolrr
xapaKTepIrcTrlKa.

Tenra 1 1.3. Cuoco6br cBapKrr. flpranora. Cyulnocrr u cxeud naitxu.
Tervra I 1 .4. Oopnaoo6pa:onaHr4e rroBepxHocrefi Aera,reft pp:auraev

a6pa:znuuM HHcrpyMeHToM.
Tenra 11.5. OcHoerr o6pa6orKa N,reraJrJroB na3epoM: xnaqcuQuxa

ycrpoftcrno; Borrpocbr lasepuofr pe3KU, cBapKu a la:epuori o6ia6orxn
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