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1. rIEJrr4 OCBOEHI'4fl [mCJII,IrrJrLrHhI
I{em ocBoeHLI.u AI,IcIIuiln}IHbr rpuobpereuue npoSeccuoHaJrbHbrx KoMrre

rlpeAycMorpeHHbx rpe6onanzxrrlu O|OC BO, cBr3aHHbrx c HayqHbrMr,r ocHoBaMr4
l.r.urcpuura c )rreroM efo cocraBa, crpyKTypbr, Tepldrlqecroft o6pa6ornu r{ Aocrr.rrarcqr4
groM gKcrlJlyarallrroHHbx 14 TexHoJrorl4qecKr,{x cnoftcrn, neo6xoArzubrx AJUI HyxI npz6opocr
v ttonyqeHlreru sHaHIaft o6 ocHoBHbrx rexHoJlolrlrqecKr,rx MeroAax r43roroBJleHr4r Aeri
ocHoBHbIX KOHCTpyKTIT4OHHbX MaTepr,raJrOB.

3a.uaqu:

LIMerb coBpeMeHHbIe 3HaHlIfi o6 ourosHbrx rpyrrlax uclon*yeMbrx Marepr4uuroB, ceoficrt
rpyln u o6 o6lacrr{ rrpvMeHentrfl;
rIpaBI,InbHo olleHvBarb cgoficrsa roro T.IJII{ rlHofo Marepvura, aHaJrprgupyg ycnoBr4r r43for
Lr3Aenns. H cpoK ero sKcrrnyaTarJr4r4;
plMerr rIpaBLInbHo c$oprvrzpoBaHHbre HaytrHhre rrpeAcraBJreHrlr o peanbHbrx Bo3Mol
ynfr[IeHl,It xarcux-nra6o cnoficrs MeriurnoB r{nra crrJraBoB nyreM }r3MeHeHrzr ero crpyKTypbr;
3Harb o6o ecex cnoco6ax ylpoqHeHur Meranx)B krltkr crrJraBoB, Koropbre naoryr o6e
AonroBeqHo crb 14 pa6orocuoco6Ho crr uz getmit ;

I43yrrr{Tb Sr,Iszro-vrexaHr4qecKl,Ie oco6eHnocrrz ocHoBHbrx MeroAoB nonyrreHus. ucxol;Hbrx 3a

I4 I4x rrocJre4yroqeft o6pa6omz;
ycBoI,ITb rexHoJlorrlqecKze Bo3Mo)KHocrr{ coBpervleHHbrx Mero.4oB r43foroBJreHzs Heo6x
TexHr4qe cK ux uz ne tluit .

2. MECTO AI,ICUIIilJI?IHIil B CTpyKTypE OIIOII

,{ucqunnuna <MareprIaIIoBeAeHkIe I,I TexHoJrorl{fl MareplranoB) orHoct4Tcr K o6ssa'
IfacTvl.

3.IIJIAHI,IPYEMbIEPE3YJIbTATbIOFYTIEHKIfl IIOAI4CUI,IIJII,IHE

fhanupyenrbre pesynbrarrr o6yueHr4r rro llrlcurznnr,rHe, coorHeceHHbre c nnaHr4p
p*ynbraraMl,I ocBoeHzt OIIOI (rorunereHr\vsMlrL'[.r4n4krKa"ropztMr4 AocrrrxeHr4s KoMrereHr

reHr-lrzfr.
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fllauupyeuue pe3ynbrarbr o6y'renux rro Ar4crrr4nJrr,rHe, B coorBercrBr4vt c
I{HAI4KaTOpOM AOCTI4xteHlIlr KOMIIeTeHq[I4
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KOMTIETEHIII'I14
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Pesyruraru o6yuenlrr rro Ar4cr]nnnuHe

OnK-1. Cuoco6eu
rrpr4MeHflTb

ecTecTBeHHoHayqHbIe

u o6ulenuNenepHbre
3HAHt4fl, MeTOAbI

MATEMATIFIECKOIO

AHaJII43ALI

MOAeJrr4pOBaHr4rr B

rznxeHepnofi

Aef,TeJIbHOCTI'I,

ce.sgaHHofi c
npoeKrl{poBaHr,reM,
KOHCrpyr,rpoB aHr4eM r4

TEXHOJ]OII{'MI4

[por43BoAcrBa
rasepuoil TexHr4Kr{

OnK-1. l. 3naer oqronurre
3aKOHbr r{ MeTOAbr

o6rqer,nrxenepnrrx

AI{CIII4rurI{H, OCHOB HbIe

rrpr{Hur4rrbr p aspa6orxn u
npor43BoAcTBa SJTeMeHTOB I,r

ycrpofi crr lasepuofi rexHr{r(r{,
oco6eunocrr,r ee

KOHCTpyKTIT{r.r, TeXHOJrOrUtr

npor43BoAcTBa

3sirer ocuonHbre rpyrrrrbr coBpeMeHHbrx

Marepu€InoB, yrx csoftcrna n o6tactu
npuMeHeHr,r{; Qu:ravecryrc cyrrlHocrb
tntteuuh, flpotzcxoAtrrqr4x B MarepuaJlax B

ycJloBr{f,x rrpo}r3BoAcTBa noA
nos4eficrnneru BHerrrHlrx Qaxropon
(narpeaa, oxJraxAeHlrs n nlp.), vx Blt4flHvtfl
Ha crpyKrypy, a crpyKrypbr - Ha ceofrcrea
coBpeMeHHbIX MeTUIJIJILITIeCKI{X V

HEMETAJIJIIITIECKI'IX MATEPI'I?INOB;

aHanr{3r4poBarr tfaeoeue npeBparqeHr4t
npl4 HafpeBaHI,Iu I4 oxJIaXAeHI'IlI CIIJIaBOB,

IroJrb3yf,cb Ar{afpaMMaMr4 cocTorHl4t
lnofinux cr4creM

BOI
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3a..
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)cbt,
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ill.fr

OnK-1.2. Vueer rpr4MeHrrrb
r{HXeHepH Ere 3HAHr4fl l.nfl.
IIpOeKTI4pOBaHIrIfl,

KOHCTpyr4pOBAHVfl. 14

npor,r3BogcTBa latepuofi
TEXHI{KI,I

Vveer o6o6uraru vr anarv3t4poBarb
nuQopuaqr.rro; ucnonb3oBarb Ha rrpaKTr4Ke

corlpeMeHHbre npeAcTaB[eEvfl o

Ma'repl{aJlax I4 TeXHOJIO|I4TIeCK}fX

[poueccax Anq perxeHrrq 3aAaq
nporbeccuonamHorl reqreruHocrr4



OIIK-I.3. BraAeer MeroAaMr{
pacqeroB H rrpoeKTr,rpoBaHvrfl ,
rrc[oirb3yeMbrMr{ rrpn
rrpoeKrr4poBaHr4r,r na3epHbrx
ycTaHoBoK, KOMIIJIeKCOB,

cI4CTeM I4 JIa3epHbrX

rexnolornfi

Bna4eer cnoco6nocrrro aHaJIIz3r{poBarb
pe3yJlbrarbr racnrrraHlrfi Antr
cpannurelruofi oUeHKr4 Marepr4aJroB;

BbrflBJltrb Ha urnra$ax runr,rrtHbte
crllyKrypHbre cocraBnrrouae

OIIK-3. Cnoco6en
npoBoArrTb

3KonepI4MeHTiIJIbHbre

r{ccJleAoBaHI{.rI I4

I43MepeHI{f,

o6pa6orarr u
rrpeAcTaBI4Tb

rroJryqeHHbre AaHHbre c
yqeroM cnequQuxn
MeTOAOB 14 CpeACTB

ntBepHbrx
raccle4onanuft u
rzsruepeuuft

OIIK-3. 1. 3uaer upuuqnurr
oplaHr43auvu r4 qpoBeAeHr,rt

3KCIIepI4MeHTZUIbIIbIX

nccletronannff

3uaer flpr{Hur,rrrbr c6opa, or6opa vr

o6o6uleHras uH$ oprraaquu
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be vl

poc br.

T,FICCKfiC

AHVNOIIK-3,2. Vrueer pa6orarr ua
ocHoBIIbIX I,BMepI4TeJIbIIbIX

orrrr{rlecxr4x npu6opax,
CO CTABI,'ITb CXEMbI,IIJUI

npoBeAeHr4t
SKCIIepT4MeHTZIJIbHbIX

ucctlegoaa:awit,
o6pa6arrrnarr,
aH€InI43r4pOB aTb, [peAcTaBJ]f, Tb
u otpopulrrr pe3ynbrarbr
3KCnepI4MeHT€IJIbIIbIX

ucclreaosaHr4fi

Vueer npoBoAr,rrb laerarrorpaQuqecxufi
aHalrr43 rIpoMbIIuneHHbIx crateft vl

qyryHoB, IIBeTHbIX MeTTIJIOB 14 CnJIaBOB;

npaBr4JlbHo orleHldBarb croficrsa
MaIIII{HOCTpOITTeJIbHbIX MaTepuanOB,

aHiLnv3Lrpyfl ycnoBrifl. rr3roToBJreH[fl
v3)\urva r4 cpox efo 3KcrrJryaTaur4r,r;

onpeAer.rlTb MexaHar{ecKrre ctolcrna npu
CTTITI{IIECKI,IX U ililHAMI'TTIECKITX

I{CI]bITAHI4'IX

OIIK-3.3. BnaAeer HaBbrKaMr4

o6pa6ornz AaHHbrx
Ha6 rfio ne]F.vfr, r4 oueHKr.r

lorperrlHocrefi , uero4aun l,r

cpeAcTBaMr4 r,r3MepeHr4t

BraAeer HaBbrKaMrz onpeAeneHr,rrr
TBepAOCTI4 KOHCTpyKrIr4OHHbrx 14

I,rHcrpyMeHTanbHbrx Marepr.lanoB, pa6orbr
Ha cBeToBoM Mr4KpOCKOrre;

IIpaKTUTIeCKI{MI'I HaBLIKaMI4 I4CCII9I)BAHUfl
14 KOHTDOI,'I MATEDI4tUIOB

IIK-3, Cnoco6eu
paccqIrTbrBaTb,

rrpoeKr4poBarb r,r

KoHcrpyr4poBarb
TI,ITIOBbIC CUCTEMbI,

npu6opu, y3Jrrr r4

AeTiurr4 la:epuofi
TeXHI,IKI{, na3epHbIX

OnTI4KO-SJIeKTpOHHbIX

npra6opon lr cr4creM

IIK-3. l. 3uaer npuuqr,ruu
KoHcrpyr4poB aHr4f, na3epHbrx
orrTr{Ko-SJreKTpoHHbrx

upu6opon, r4x y3noB 14

SJIEMEHTOB

3naer croco6rr ynpovnenzr Mera;rJroB

r,rJrr4 crrJraBoB, Koropbre uoryr o6eclevurr
AoJrfoBelrHocrb u pa6orocloco6Hocrr
v3t\erLrfl; (pr.r:r.rro-vexaHtrqecKr4e
oco6euuocra ocHoBHbrx Mero^[oB

nolyqeHI{t I4cxoAHblx 3afoToBoK H 14x

locJreAyroqefi o6pa6orxz
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l7K-3.2. Yrueer
KOHCTpyr,rpoBaTb TV [oBbre

AeraJrr4 rr y 3nbr lasepuofi
TEXHI{KII

Yueer o6ocuosaHHo nlr6rparr
Mtrrepr{anbr AJrfl SJreMeHTon xoucrpyxqufi
I4 TeXHOJrOrrFreCKr4e flpoueccbr Ant
perueHHJr 3aAaq npoSeccuouallHoil
.IIE'ITEJ]bHOCTI4

IIK-3.3. Bra.ueer
KOMrIbIOTepHbrM14

TexHoJIOf r{.f, MU pacqeTa v
KoHcrpyr,rpoBaHrur nil3epHbrx
0IITI{KO-3JreKTpOHHbrX

upu6opon

BraAeer HaBbrKaMr{ nu6opa Marepr4irnoB

I.rrfl 3aAaHHbrx ycloeufr 3KcnJlyarauHr4 c
yqeroM rpe6orauufi TexHoJtor14r{Hocrt4,

3KOHOMI{TIHOCTLI, HaAeXHOCTI4 Vl

AOJIIOB9qHOCTII, 3KOJIO|I/[tI9CKIIX

nocle4crnuft I,rx nprzMeHeHl4.rr ;

cuoco6Hocrrrc yqacrBoBarr n paspa6orre
TgXHOJrOrr4lreCKr,rX lpoqeccoB
npoLI3BoAcrBa u o6pa6orxr{ Marepr4anoB 14

uznenufi r43 Hrrx.



4. OBbEM I,I CTPyKT'ypA ATTCUU[JIpIHbr
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PasAer l. BneAeuue. KraccuQuraqu.r
Marepr{anoB. Kpucraruzvecxoe
cTp ogHl4e MeT€IJIJIOB.

4 l-2 3 4

2
ParAer 2. Kpur epun orIeHKr4

MATEDI4TUIOB.
A z-3 2 8 6

3
PasAer 3. llnacrruecraa 4eSopuaqrza r.r

PEKPI{CTANJII43AUI{'I MET€UIJIOB,
A 3-4 2 4

4
PasAen 4. 3arouu Kpr4crannv3ar\vvl
METAJIJIOB,

4 4 4

5 PasAer 5. Ocnoerr reopr{r{ crrJraBoB. 4 5-6 4 z 6 Pefilanr-ro rpolu I

6 Pasrer 6. Curasrr Ha ocHoBe xeJre3a. 6-9 6 6 l0 PefirnHr-xo rporu 2

7 Pa:Ael 7. Unetnue MerilrJrbr u crrraBbr. 4̂ 9-10 3 2 6

8 PasAe[ 8. KounoguqrzoHHbre Marepl{ulJrbr +̂ l1 2 6

9

PagAel 9. HauocrpyxrypHbre
Marepr.rilnbr. Heuerallnqecxue
MATEDI{TIJIbI.

4 t2-13 4 l0

t0 PasAer 10. Bu6op MareprirzrJroB. 4 t4 2 Peftrrur-ro rpors i
t1

PasAer I l. Ocnonrr o6pa6orxlr
MATCDI{MOB.

4 t4- l8 9 t2 l4

Bcero sa 4-ft cevec'rp: 4 18 36 36 72 3Kgar4er (36)

Harlr,{ue B ancur{rn[He KI-I/KP

I4roro uo nvc;rrilr.r.vrHe 4 18 36 36 72 3r:auer (3 6)

Cogep aHrre JreKrlr{ouHbrx lanqrufi rro Arrcqu[JrtrHe

Pas4er 1. Bne4euue. K-naccu$uKalll{fl MarepuurnoB. Kpucra;rrzqecKoe crpoeHue MerzlrrJroB.

Terta 1.1. 3uaueulte, ueJlb u 3alarrkr Kypca <MarepzaloBeAeHr4e H TexHoJron4r Mare
Knaccu$uxarlr4.s MareplrzrJroB.

Terraa 1 .2. KpucrastJrrrqecKoe crpoeHze MeraJrJroB. ,{e$erru Kpr4criurnoB v vx BtvrsHne Ha c
Kpaenue H BrrHToBbre Ar.rcnoKarlr4r,r. Teopernuecnaflv peiubHa.s flporrHocrb.

Pas4el 2. Kpurepuu orIeHKr{ MarepuzrnoB.

Teua 2.1 . Mexasuqecxue csoficrga. Kpusar 4e$opnaaquu (Nln pacrelKeHL4s). flpou
xapaKTepucrr4Kr4. MeroArr rtMepeHr,r{ TBepAoc'rn (uero4u Bpv uelrr, PoKserra, B
Mr.rKporBepAocrr, flonr4u, TTTsp4, Mooca).

Teva2.2. Crpyrrypa. Munpocrpynrypnufi aHiuu43. MaxpocrpynrypHrrft aH€rrrr.r3.

4aroB)).

oficrea.

ocTt-tbte

KKepca.



Tetv'a 2.3. PernrenocrpyKTypHoe l4ccJreAoBaHrre MerurJrJroe. BosHrzrcHoBeHue peHTreHoBcKH
O6opy4onauue, HcrroJrb3yeMoe lrpu peHTreHocrpyKTypnroM aHzurr43e.

PasAer 3 . fllacruqecxar 4e$opM arlur r4 per(pprcrirn rrv3a\Lrs MeraJrJroB,
Teua 3,1. BrIa.flulae HaKJIela Ha cuoficrsa MeraJlrroB. I4cnolsgoBaHne HaKJre[a s npn6opoc

Pa":pyureuue MeraJrJra. Cnepxllacu4qHo crb MarepzaJron,
Ter,n3.2. Blzruze reMrleparypbl Ha crpyKrypy u cnoficrna 4e$opnrupoBaHHoro Mer€urJra.
PasAer 4. 3axoru Kpt4craJrJrrr3allur,r MeraJrJroB.

Terraa 4.1. 3anosu KpI,IoraJIJII43aIIIILI MeraJlros. Cno6oAHar 3Heprr4.s n 3Hrponur. Cxprrrar
Kpr4craJrJrrr3aqzu. Anaop$nue uerallu.

Tervta 4.2. Vnpaueuze pa3MepoM 3epHa.

Pa:4er 5. OcHosrr reopau crrJraBoB.

Telra 5.1. Bz4tr cnJraBoB. flpauuo rfas. IlocrpoeHtne AzrarpaMM cocrorHtrs.
Tetta 5.2. {r,rarpauuu cocro{H}r.q 4nofiurx crrJraBoB.

Tenaa 5.3. flpanuro Kypuarona. Ce.flgr \,re)(Ay rlrrroM Ar,rafpaMMbr cocro.rrHr4q 4nofiHsrx c
CBOLICTBaMI4 CIJIaBOB.

Pasaer 6. Cuanu Ha ocHoBe )KeJre3a.

Teua 6.1. Xereso. Ilonzurop$rcM )KeJre3a. fluarpauua cocro,rHur cr]JraBoB xeJre3a c yr
Yuepo4ucrbre crilJrrz. 9yrynrr.

Teera 6.2. Teopu-r v npaKrvKa repMzr{ecKofi o6pa6orrcu yfJrepoAr,rcrsx cra-nefi.
Tevra 6.3. OcHosrI JlerilpoBaHlzfl cralrv. Bmassr.re Jrerupyrcqax 3reMeHToB Ha crpyKTypy 14

craJrv. Knacclr$I,r alll4l JIerIzpoBaHHbIX crateit. Oco6enuocru repnaoo6pa6orrcu JrerlrpoBaHHbtx c
Tetnra 6.4. Cratuv cIrJIaBbI c oco6rruu csoficrnaN{h. Hepxanerourue, x(apolpoqHbre. Crastu, u

oco6uuz renJIoBbIMIz csoficreal,Il,I. SrerrporexHr4qecnlze craJwl 14 clrJraBbr. MargzrHrre crarrv vI

Cnepxnpon oAr4Mocrb 14 cBepxnpoB oArrrlr{e Marepr4:rrrbr.

Pa":4el 7. I{eernrre MerzurJrbr t4 crrJraBbr.

Tetv,a 7.1 . Me4r, ee csoftcrsa u o6racrr rpr.rMeHeHr{Jr. Me4uo-HrzKeJreBbre cnJraBbl. Epousur.
llpuveueuue MeAHbrx crrJraBoB.

Tena 7.2. Alrouunzfi, ero cBoficrBa M o6racrr [pr.rMeHeHlr-rr. Jlurefiusre lr 4eQopvr
UIJIIoMIzHHeBbIe cnJIaBbI. {ypamouunbr vt vtx reprvroo6pa6orxa. flpulreHeHze uurroMuHneBbrx euaBoB.

Terr,ra 7.3. Tutau, ero csoficrsa u o6tacrs npvMeueHr4r. Knaccra$nr<awlr TVTaHoBbrx c
npI{MeHeHrIe.

Pas4el 8. Korr4nosurlktoHHbre Marepr4zurbr.

Tetta 8.1. O6uas xapaKTepvcrI4Ka v xraccu$araqn.a. Crpoeuue, ceoficrea v tprl
KOMIO3I4III,TOHHbIX MaTepV€UrOB.

Pas4en 9. HaHo crpyKTypHbre Marep aanbr. HeueranraqecKr4e Marepr4aJr br.

Telra 9.1 . HauocrpynrypHrte Mareplziulbl. O6rqaq xapaKrepr4crlrKa, csoficrna v npvl
HaHOCTpyKTypHbrx MaTeprrurnoB.

Tewa 9.2. Ihacruaccu, zx oco6eHHocrLt u o6tacru [pr{MeHeHH.s B KaqecrBe
Marepl4ana. Cocras flJlacrMacc, HanolHIarenr4 rrJracrMaclc. Knaccu$v]Ka\vr, rrJracrMacc.
rIpHMeHeHI,It TepMOnnaCTI,rrIeCKHX r4 TepMOpeaKTUBHbrX IrJraCTMaCC.

Tevra 9.3. PesIzHn, ux oco6enHocrr,r u o6nacru [p]rMeHeHur. Bynxauu:aqul. Cocrae
Kraccu$zraqur pe3vHoBbrx Marepr,raJroB.

T eva 9.4. Kepaunuecrue Marepr4iurbr.
Tenra 9. 5. Marepzalu, nplrMeHfleMbre B npu6opocrpoeHr{ra.
Pasger 10. Bu6op Marepr{anoB.
Tenra 10.1. O6que peKoMeHAarIHu no srl6opy MarepaaJrbr.
Pa":gen 11. OcHosrr o6pa6orxrE MareprzaJroB,

Tevra I 1.1. Cyrquocrt o6pa6orrlr MeraJrJroB AaBJreHueM.
Teua I1 .2. Cyllnocrr nurefisoro npou3BoAclBa.

BuAu o6pa6orrcu MeriurJroB AaBreH
Mero4rt fioryqeHr4s orJtnBoK, vrx

xapaKTepncTHKa.

Tenra 11.3. CnapuraeMocrb crateit. Cyuuocrr cBapKH. Tursr cBapHbrx rrrBoB t4 coe4uHeHnfi.
cBapKr4. llpnnoz. Cyquocrr v cxeMa rruitrcv..

Tenra 11.4. @opnroo6pasonaHue rloBepxHocrefi 4elalefi pesaHneu. O6pa6orxa noeepxHocreft
aopa3r4BHbrM HHCTpyMeHTOM.

Tevra 11.5. OcHoeu o6pa6orr<ra MerzuIJIoB na3epoM: uaccu$uraqr.rfl TexHonofHqecKnx ra3e
ycrpoficrno; Bonpocbl lasepuoft pe3KI4, cBapKH lr "nasepHoft o6pa6omz lorepxuocrerl.

3ax"uroqeuze.

KoHcrpyK
Caoficrea H

IyLtev

Tennora

V.

nJraBbr c

ctIJ]aBbr.

pyeM bre

EHCHHE

EHEH HC

HOfO

o6lacru

o6ular

noco6ur

HHX



Cogepxranue .nadoparopnrbrx zalasrnit rro Ar{cq[[JrrrHe

Pa:4el 2. Kpwepwr orleHKlr Marepr.rurnoB.

T et'r,a 2.2. MeroAu rr3MepeHr,rr rBepAocrpr.

C o4epNaur,re na6 oparopHbrx sansruit .

MeroAsr r,r3MepeHr.rfl TBepAocrl,r.
Tetv'a2.3. Crpyxrypa. Mr.rxpocrpyrrypHuft alarrr43. Mar<pocrpyxrypHufi aHNrLr3,

CogepNaHze ra6 oparopHbrx salsrnia.
MzrcpocrpyxrypHufi ananvg MeraJrJroB r,r crrJraBoB.

Tetvn 2.3. PeurreuocrpyKTypHoe rlccrreAoBarrue MeraJrJroB. BogHzxuoseHrre peHTfe

ny.refi. O6opyAonaHze, rlcrloJlb3yeMoe rIpI4 peHrreHocrpyKTypHoM aHaJrpr3e.

C o4epNanne ra6oparopHbrx sanstuia.
PeHmenocrpyKTypHbrfi, auarruz
Pag.qen 3. lhacruqecKan 4eQoprr,raqus rr peKplrcrirJrJrr{3aur{.fl MeraJrnoB.
Teua 3.1. BrptgHze HaKJrerIa Ha cnoficrea MeruurJroB. Zcnom:osauue HaK

npr,r6opocrpoeHprkr.
Tetvra 3.2. B:nusnue reMneparypbl Ha crpyKrypy r csoficrna 4e$opnaupoBaHHoro M

Co4epxaune ra6oparopHbrx saHsruia.
flnacrra.recra-a 4e$opua:qnfl,kr peKpvcranrwrsar\ufl. MeraJrJroB rr crrJraBoB,

PasAer 5. Ocnonu reopr4lr crrJraBoB.

Terrta 5.1. BIt4rr crIJIaBoB. Ilpanrano @as. flocrpoeHlre Ar{arpaMM cocro.sHlrs,
T ev'a 5 .2.,{zarp aurrabr co cro-fl Hrzr 4nofi urx crrJraBoB.

Tervra 5.3, llpanrano Kypnaroea. Cnssr MexAy'rr,rrroM rr4afpaMMbr cocrosHr4s reofiHr,rx
u ceoft creaMI,I ctrJIaBoB.

Co4epxanue ra6oparopHbrx zassrnfi..

,{uarparr,ruu cocrorHlrr .4soft HlrX crIJIaBoB.

Pagaer 6. Cnnaerr Ha ocHoBe )KeJre3a.

Teiua 6.1. [uarpanrua cocroflHr4s crrJraBoB xeJre3a c yrnepoAou. Yrlepo4r4crbre cralw.
Co4epNanue na6oparopHbrx salaxtuit .

Mznpo crpyxrypurrft a'uuur3 yrnepo4.rcrux craneft B paBH oBecH oM c o cro.fl H H r4.

Tewa6.2. Teopzr H npaKruKa repMr4qecrcofi o6pa6orKu yrnepoAr4crbrx c;rmeir.
Co4epNaHrae na6 oparopHbrx sausrutrr.
Teprrauuecrax o 6pa6orna yrJrepoAr{crrrx cranefi .

PasAer 7, I-{nernrre MeraJrJrbr r.r crrJraBbr.

Telor.a 7.1. Me4r, ee cnoficrea u o6r'acrb rrpr,rMeHeHras, MeAHo-Hr,rKeJreBbre crrJraBbr.

IIarynu. llpuiueHerure MeAHbrx crrJraBoB.

Terrra 7.2. Amolttzttptft, ero cnoficrBa r{ o6racrr [pr,rMeHeHzs,. Jlurefivrre ra 4eSopnr
aJIIoMITHI4eBbre crrJraBbr. [yparrcuuHbrLr lrx'reprr,roo6pa6orxa. flpurraeHeuve aJrroMrrH]reBErx

Co4ep>xanue ra6oparopHbrx zaustufi'
Munp o crpyxrypHuft aHarr43 rIB erH brx crr Jr aB o B .

PagAen 10. Brr6op Marepr4anoB,
Teua 10.2. O6rqze peKoMeH4arluu ro nrr6opy MapKr4 craJru.
Co4epxaHrae ra6oparopHbrx gausrufr..

Bu6op Marepr{zrnoB.
PasAer 1 1. OurosH o6pa6orxu Marepr{anoB.

Teua 11.1. CyrqHocrr o6pa6ornz MerzrJrJroB AaBneHr4eM. BraAu o6pa6orxu
AABJIEHI,IEM.

Co4epxauze na6 oparopHbrx zanxruilt.
Texnororra,q I,r3foroBJreH}Lf, rIoKoBoK.
Teua 11.2. Cyuuocrb Jllrrefinoro npol43Bo4orna. MeroAbr [oryr{eHrrq orJrrrBoK,

xapaKrep14cTr4Ka.

C o4epxaHrae na6oparopHhrx sanxruit.

OBCKI4X

tIJIABOB

DIL

ABOB.

o6ua.q



JIzrre no BbIIIJIaBJI.f,eMbTM Mo.[en.f,M.

Terrra 11.3. CnapraBaeMocrb crareft. Cyrqnocm cBapKr4. Tunrr cBapHbrx rrrBoB rl
Cnoco6rr cBapKr4. llpunou. Cy4uocru r{ cxeMa nairxu.

C o4epNauue la6oparopHbrx zansruit.
Brr6op cnoco6a cBapKr4.

5. OIIEHOIIHbIE CPEACTB A TJIfl TEKYIIIEIO KOHTPOJUI YCIIEBAEM
IIP O ME XYT O IIH OI,I AT TE C TAUIIU IIO TdT O IAM O C B O EIJKTfl NI4 C UI4II N

I,I YqEEHO.MET ONI,IqE CKOE O6E CTIEqEHKI E CAMO CT Ofl TEJIbHO TZ P N

CTYAEHTOB

5.1. Tercyquft KoHTpoJIb ycrreBaeMocrr.r (peilmuuz-rcoHmponb I, peilmuuz-t<
pe[tmuuz-rcoumponu j).

Bonpocut rc peilm.uuz rcoumponro l\b I
1, 3HaueHue, qenb v garar:rrr Kypca <MalepuaroBeAeHr4e v rexHoJrofr4.fl Mare

Knaccz(f zrarlv{ Marepr{anoB.
2. KpucrarrzqecKoe crpoeHr{e MeraJrJroB. .{e$exru Kpr{crannoB n r4x BJrr4rHLre Ha c

Kpaenrre u Br4HToBbre AlrcJroKarluu. Teoperr4qecKar lapeurbnafl, [porrHocrb.
3. Mexanra.recro4e cnoftcrsa. Kpunax 4e(fopuaquu (anq pacr-aNenu.r). ll

xapaKTepllcrrlKr4. MeroArr v3MepeHr{r rBepAoc'Tr,r (ruero4u Bprznelnr, Poxnella,
Mr4KporBepAocrb, flonr4z, lflopa, Mooca).

4. Crpyxrypa. Mzrpocrpyxrypuufi aHaJrr.r3. Mar<pocrpymypuufi ananks.
5. PeHrreuocrpyKTypHoe I{ccneAoBanue MeraJrJroB. BogunxuoseHr.re peHTreHoBcKHX

06 opy4on anue, rlcrro Jrb3yeMo e rrpu p eHTreHocrpyK:rypH oM alalil4se,
6. BilasHze HaKJIefIa na csoficrea MeraJrJros. IrIcnorBoBaHHe HaKnerra n npu6opocr

P a^:pylrenrae MeraJrJra. Cnepxnlacrr,rqHo crb MarepziaroB.
7 . Bmrsnze reMrreparypbr Ha crpyKTypy IE csoftcrea 4e(fopuzpoBaHHoro MeraJrJra.

8. 3ar<ourr KplrcrannrlsarJprv MeraJrJroB. Cno6o4nar oHeprlrr r4 sHTponIaa. Cxpuran
Kpucrannrrc alq:z^:iz,. Arvrop(pnrre MeraJrJrsr.

9. YnpanneHue pa3MepoM 3epHa.

10. BraAu curaBoB. llpanulo (fas. llocrpoeHr4e IVarpaMM cocro.flHus.
11. ,{uarparr,rnrbl cocrosHzr 4eofiurrx cnnanoB: c nomrofi pacrBopr,rMocrbro 14 c

HepacrBopr..rMocrbro. llpanuno orpe3KoB.
12. ,{zarpavrvbr cocrorHrar 4nofinoro crrnaBa o orpaHlrqeHHoft pacrnopkrMocrbro.
13. ,{uarpanrrraa cocrorHrrr 4nofiuoro crrJraBa c nonr4Mop$Hrrrraz npeBparrleHuflMu.
14. [uarpanrua cocro.flHrrs Asofiuoro crrJraBa c ycrofiu BbrM xr4Mr4r{ecKrrM coe,qr,rHeH

15. llpanuro Kypuarona. Ce.f,sr MexAy rl4rroM Ar4arpaMMbr cocrorHlrr 4noftur,x cn
cnoft crealar{ crIJIaBoB.

Bonpocut rc peilmuuz rcoumponn Ne 2

L Xereso. flonzrr,rop$z3M xeJre3a. [zarparr,rMa cocroflHus clraBoB ]Kene3a c yr
Yrnepo4ncrbre craJrr,r. rlyryurr.

2. Teopzx 14 rrpaKTr4Ka repMr{qecKofi o6pa6orKr4 yrnepoArrcrbrx cralefi.
3. Ocnosrr nerl4poBaHnfl craJrkr. BmrsHrae nerr{pyrcqux 3JreMeHToB Ha crpyKrypy a c

CTIIJII4,

4. KnaccuSzxa\us. ilerurpoBaHHbrx craneft. rOco6euuocrn repMoo6pa6orxz lerz
crareft.

5. Ctalut4 crIJraBbI c oco6uuu csoficreal\4Ia. I{epxaneroque, xapolporrHue. Cralu
c oco6rruu rerlJroBbrMrr cnoft crsaN4I,I.
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6. 3nexrporexHlzqecKlte craJrtr ra crIJraBLr. Marnrzrnrre craJrr4 rr crrJraBbr. Cnepxnpono
r4 cBepxlpoBoAqrrlr{e MaTepHaJrbr.

7. Megr, ee ceoficrna u o6nacrb rlpl{MeHenr,rrr. MeAno-Hr.rKeJreBbre crrJraBbr, Bpon:u.
flpunreneurre MeAHbrx clrraBoB.

8. Amouuuuft, ero cnoftcrsa v o6racrr rpr4MeHeHrzr. JhzreftHsre v aerfoprr,t
aJIIoMI,IHI4eBbIe crIJIaBbI. .{ypzurrorravrnbrvr zx repuoo6pa6orr<a. llpuneuenr4e aJrroMr4Hr.reBbrx

9. Tnrau, ero cnoftcrsa Lr o6racrb rlpl,IMeHerrufl.. Knaccz(fznar\vrs, Tu'raHoBbrx crrJra

lpr4MeHeHr,re.

10. O6ua"s xapaKTeprlcruKa rz rnaccvtQvKar\krfl. Crpoenue, csoficrsa u npLI
KOMnO3r4qr{oHHbrx MaTepr.ranoB.

Bonpocut

1. HaHocrpyr<rypHbre Marepr4irrrbr.

HaHOCrpyKTypHbrx Marepr4anoB.
2. flnacrvraccbl, t4x oco6ennocru u o6racrrr rrpuMeHeHr'rr B KaqecrBe KoHcrpy

Marepl{ana. Cocras rlJlacrMacc. HanorurzreJrrr rrJracrMacc. Knaccz(furarlr4s nnacrlracc, C
oonacrb rrpprMeHeHrrs TepMolnacTr,rqecKr,Ix r,r repMo peaKTr,IBHbrx rrJracTMacc.

3. Pe3unu, ux oco6enHocrll u olrracru npr{MeHeHzx. BylxaHr4sarJvrfl.. Cocrae
Knaccz(f ur a\krfl, pe3krnoBbrx Marepr{anoB.

4. Kepauv.recKr4e Mareplranbr.
5. Marepualtr, [pr4MeHreMbre n npu6opoclpoeHrzr.r.
6. O6rqere peKoMeHIarIVt4 rro nu6opy Marepr{anbr.
7. CyrqHocm o6pa6orr<u MeTaJIJIoB AaBneHr.reM. BuArr o6pa6orru MeraJrJroB AaBneH
8. Cyunocrr rurrefinoro rrpolr3BolcrBa. Me:ro4rr flonyqeHrz.f, orJrr4BoK, r4x

xapaKreprrcTLrKa.

9. Cnapznaeuocrr cra-nefi. CyrqHocrr cBapKr.r. Tzurr cBapHbrx rrrBoB yr coe
Cnoco6u cBapKLr. llpznoz. Cyquocrr 14 cxeMa nairrcn.

10. Oopnaoo6paaonaHrae nonepxnocrefi 4eralefi pe3aHr4eM. O6pa6orra noBep

[er ateft a6pa":znurrM riHcrpyMeHToM.

5.2. IlporrexyrorlHafl arrecrallrrfl rro r.rroraM ocBoeHllf, AtrcuurrilLrnrr n Soprrae e

3rcs aMeHarlr{oHHbre Borrpocbr

1. 3uauenze, qenb Lr 3a1atrtr Kypca <MarepuaroBe,4eHl4e H TexHoirorhr Mare

Knacczft urcarlr4r Marepr4ilJro B.

2. KpuclwtJllzqecKoe crpoeHl4e MeraJUIoB. [r;$exru Kpr'rcrannoB v ux BrrurHue Ha c
Kpaenrre r,r BrlHToBbre Ar,rcnoKarlr4 14.

3. MzrpocrpyKTypubrir auwrns.
4. Maxpocrpyr<rypuuft a*anvs. Merorrr odnapyNenu.a rroBepxHocrHbrx Lr BHy

4e(ferron.
5. MexaHzqecKl4e ceoficrsa. Onpe4enenue y,4apnofi Br3Kocrrr MeraJrJroB t4 crrJraBoB.

6. Mero4u v3MepeHlr.s rBepAocrrr: rueroAbr EpzHenn.a, Poxnella, B
Mr..rKporBepAocrb, flomgn, lllopa, Mooca,

7. Peurreuo crpyKTypHo e r{ccneloB aur4e MerirJrJroB.

8. Bnugnze HaKJIela na cnoficrna MeraJrJroB. ?IcnolrgoBaHr4e HaKJrela B Marrrr,rH

9. Btux:nue reMleparypbl Ha crpyrrypy z cnoficrsa 4e(poprvrnpoBaHHoro MeraJrJra.

10. 3axoHu KplIcrannv3ar\LrLr MeraJrJroB. Cso6oAuas eHeprr4{ rr 3Hrporrua. Crprnar
Kpr4cTannz3ar\w.

1 1. YnpauleHrre pasMepoM 3epHa. CrpoeHrae Kpr4crirnnr4qecKoro cJrrrrKa.
12. Bu4st crrJraBoB. llpannno (fas. llocrpoeHrre ArrarpaMM cocro.f,Hr4q,

rc peilmunz rcoumponn lfu 3

O6rqau xapaKTepr,rcrvtKa, csoficrsa u rrpkl

uryHlr.
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13. ,{rnarpanrMbr cocroflnIls Anoftubrx cIrJraBoB: c rroJrHoft pacrnopl4Mocrblo lr c

HepacTBopkrMocrblo.

14. flnarpaurMbr cocro-flHrzs Anofiuoro crrJraBa c ofpaHr4qennofi pacrnop]IMocrbro.
15. finarparuMa cocroflHras AsoftHoro cnnaBa c [onl,IMop(furrnru [peBpaIIIeHVflMrr.

16. fluarparrrMa cocrosHras.qsofiuoro cnJraBa c ycrofruu brM xI{MI4IIeoKLIM coeAI4HeHI]

I7. Cnsslo Mexqy rr{rroM Ar,rarpaMMbr cocrosrr{r4{ AsofruHx crrJraBoB u csofrcrsaMu cn

18. Xeneso r4 ero crrJraBbr. llonunrop(pl,I3M xeJle3a. fiuarpatvrMa cocro{Hl4t cnJIaBoB

yfJrepoAoM.

19. VrlepoArrcrbre crurlr. Bnu.flHI,re xr.rMcocraBa Ha crpyKTypy v cnoficrea crarv.
npzmeceft Ha cso ft cre a cr artrefi. Kraccu(f ur a\hfl, Lr M a pKr4poBKa yrnepoAlrcrrrx crarefi .

20. 9yryurr. Berue, cepbre, BbrcoKonporrHbre rr KoBKr{e rryryHbr. BrurHIae npu
ce ofi crsa qyryHoB. llpznrenenfie qyryHoB B MaIxkI Ho crpoeHI4LI.

21. Oagosbre rrpeBparqenr4.s B crurJr.flx npr4 HarpeBe u oxnaxAeHurv'. aycreHl43allu.s, r
r4 M apTeHcr.rTHo e rrpeBparrleHr,r.fl , rrp eBpaueH[e IIpu oTIIycKe.

22. Bulst repMr,rqecKofi o6pa6orrrz. Orxur craJrr{ 14 ero BrrvrflHr4e Ha crpyKTypy v c
3arama yrJrepo.4r{crsrx craneft . Ornycr cranefi .

23. Xuvtm<o-TepMlrqecKas o6pa6orna crarrvrz ocHoBHbre 3aKoHoMepHocrl4 14

IIpr4MeHeHr'I.fl: IIeMeHTaIIU.rr, a3orI,IpoBaHlre, qrlaHlrpoBaHI,Ie, HVTpoIIeMeHTaUI4t, Cl4Irr4\V

6 opupon arue, xpoMI4poBaHI4e LI anllTlrp oB aHvre.

24. Ocnoert Jrefr4poBaHr,rr craJrll. Brzsnr,re nerr4pyloul4x gJIeMeHToB Ha crpy
cnoffcrea crurn.

25. Knaccu(purcaqux v MapKr,rpoBxa neu4poBaHHbrx cratefi. KoucrpyxquoH
I4HcrpyMeHTaJIbHbIe JrefrIpoBaHHbre crilJII,I. Craru r4 crrJraBbr c oco6uruu ceoficrsaN{Il.

26. Meas, ee csoficrsa z o6racrr [pltMeHeHr4.f,. MeIno-nraKeJIeBbIe cIIJIaBbI.

Jlaryuu. flpuueneHr4e MeAHbrx crIJIaBoB.

2J. Alr.totvtunnit, ero csoficrea z
anroMlrHr4eBble crrJraBbl.,{toparrcuuurt
CIIJIABOB,

28. Traran, ero cnoftcrBa r.r o6racrn fiprrMeueHprs. TnranoBbre crIJIaBbI: KJIaccu

csoftcrea u o6racrr npr4MeHeHzf,.

29. Marsuft, ero cnoficrea u o6racrr [pr.rMeHeHr4s, MarHneBr,IX crIJIaBbI: KJIaccv

cBoIrcTBa n ooJlacTb rrpr4MeHeHlrg.

30. Kopruo3r4rlr.roHHbre Marepr{anrr: o6qas xapaKTepzcrr4Ka z xlaccufr:aKarJ!1fl,.

cs oft c:re a lI fiprr M eHeurre KoMIIo3I4uI{oHHbrx M arepl,IanoB.

31. Korvrno3prqrroHHbre Marepr4anbr Ha rleMeraJlJlplqecxofi ocHoBe. Kouuogtl
Marepr,ranbr Ha MeTiIJIJIrrqecKor,r ocHoBe.

32. Oco6eHHocrr.r crpoeHrzr 14 ceoftcrsa rroJrr,rMepHbrx Marepl{anoB. fhacrir,r
oco6enHoctuu oltacrv npr4MeHeHvflB KaqecrBe KoHcrpyKur4oHHoro Marepl4aJla.

33. PesHHrr.
34. Kepauuna.
35. Hauoir.larepr,rirnbr. Bnpr.supre crpoeHr,rs na cnoftcrea HaHoMarepl,IanoB"

36. llpo6nervra nu6opa Mureplzura. 3)ronnyararlrroHHatr HaAellffiocrb M

TexsororuqHocrb Marepllana. 3rouounqHocrb Marepl,Iana.

37. O6uue peKoMeHAaIIrru no nu6opy MapKI4 craJIIa.

Kp olre BbrrrreyKa3 aHHbrx B orrpo coB KalKAoMy cry.qeHTy BblAaerc.fl 3 a!.aHue i

PACITII4@POBATb yfnEpOAI4CTbIE 14 JIEfI4POBAHHbTE CTAII4, t
rlBETHbrE CrrJrABbI:
Hanpuuep: L2X2H4A, A20, KrI30-6, JIO59-1 z ap,

o6racu [pr4MeHeHr.rr. Jlvrefisrte u 4eSopvr
u r4x :repuoo6pa6orrca. llpzuenenze aJIIoM
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5.3. CanrocroqrerbHan pa6ora o6y.rarorqerocn.

PasAer 1. Bne4enrae. Knaccz$r4Kar\Lrfl.Marepnirnon. KpncrarJrr.rqecKoe crpoeHr4e M

Tenra L2. ,{eSenrrr KplrcrannoB lr r4x EJrr,rrHr4e Ha cnoftcrsa. Kpaenrre u

A'rcnoKarlvu.
PasAer 2. Kpurepw{ orIeHKu Marepr{anoB.

Terraa 2.L MarpocrpyxrypHrrft arranr.r3. Mero.4rr o6uapyxeunr rroBepxHoc
BHyrpeHHrlx 4e(perroe.

Tewa2.2. Mexanu.recxne cnoficrna. Onpe4eJreH[e ygapuofr, B.f,3Kocrr4 MeraJrJroB r4 crr

T etta 2.3 . P enrreno crpyKTypHoe rlccJreAoB aHr4e MeraJrJro B.

PagAer 3. Ilracru-recKar 4e(poprvraqrz.rr n peKpr,rcraJrnr43arlus MeraJrJroB.

Teua 3.1. BnzsHue HaKJrerra Ha cnofiorsa MeraJrJroB. Irlcnom,gosaFrze Ha

MaIIHHOCTpOeHrrrr.

Teva 3.2. BnzsHrae reMrreparypbr Ha crpyKTypy u cnoficrna 4elpopur4poBaHHoro M

PagAen 4. 3axoHrr KpucraJrnlz3ufur:z MeraJrJron.

Teua 4.1. 3aronrr Kpr.rcrzrnnr4sar\urr MeraJrJroB. Cno6oAnas 3Heprrlr Lr 3HTponvrr.
TEII JI OTA KPII CTAJ] JII4 3 AIJVIKT.

Tewa 4.2. Ynpaenenvre pa3MepoM 3epFra. Crpoenue Kpr4crannxqecKofo cJrr4TKa.

PasAer 5. Ocnosrr reopr4pr crrJraBoB.

Tetv'a 5.2. [raarpanrrr,rbr cocrorHrzr 4noftnrIx crrJraBoB: c nornofi pacrBopr4Mocrbro [i c
HepacrBopr{Mocrbro. [zarpauubr cocrorHzr 4eofinoro crrJraBa c ofpaHr.rqeHHoft pacrBopl4

,{zarpanrua cocrorHr,rtr 4nofiHoro crrJraBa c roJrr,rMop$nrrrrrra rrpeBparrleHurflMu.
cocrotHll.fl,4softHoro crlJraBa c ycroftuznbrM xr,rMr,rqecKzM coeAr{HeHr{eM.

Pas.uer 6. Cnranrr Ha ocHoBe x(ene3a.

Tewa 6.2. Yrnepo4zcrbre craJrr{. Brzsnue xr4McocraBa Ha crpyKrypy z ceoftcr
Bmasnze npuueceff na cnofrcrsa ctarrefi' Knaccu(puxarJvrfl.pr MapKr4poBKa yrnepoAr4crbrx

Terr,ra 6.3. r{yrynu. Eerue, cepbre, BbrcoKorrpor{Hbre lr KoBKr.re qyryHbr. Bruxnue rpu
ce oft crna qyryHoB. llpuueneur4e qyryHoB B Marrrr.rHo crpo eHr.u4.

Terraa 6.5. BnArr repMr4qecKofi o6pa6orru. Orxrar craJrr{ 14 efo Brrvr.flHue Ha crpy
ceoficrsa. 3ararxa yrnepoAlrcmrx cranefi. Ornycr crarefi.

Teua 6.6. Xrauzxo-repMr,rqecKa,fl o6pa6orxa. crurlr, ocHoBHbre 3aKoHoMepHocrrr I{

npr,rMeHeHr4-s: IIeMeHTarIr4.s, a3oTl4poBaHr4e, l\I4aHkrpoBaHr4e, HI4TporIeMeHTaIJvIfl,, cuJlr4IJ]4

0 oplrp oBaHHe, xp oMr4p oB aHr,re r4 anr{Tr4poB allvre.

Tetrn 6.'1. Ocnonrr nerupoBaHvfl craJrvl Brurquue nerr4pyroqux 3JreMeFrroB Ha crpy
ceoftcrsa cranr4.

Tenra 6.8, Knaccz$uxarJprs. kr MapKIzpoBKa nerrrpoBaHubrx crarefi. Koucrpyrqno
I{HcrpyMeHTaJrbHbre nefupoBaHHbre craJrr4. CranpM crrlraBbr c oco6rruu ceoficreaN,{Il.

Pa3Aer 7. I-{nernrre MeraJrJrbr rr crrJraBbr.

Tenra 7.1. MeAHo-HrnKeJreBbre crrJraBbr. Bpousrr. Jlaryuu. flpuueueurre MeAHbrx

Teva7.2. Jlurefiurre z 4e(popl,rupyeMbre aJrroMr.rHr.reBbre crrJraBbr. flpulreueHfie anroM

CIIJIABOB.

TevaT .3. Tutan, ero ceoficrnau o6tncrb npr,rMeHeuvrs.. TzraHoerre clnaBbr: Knacwl
ceoftcrea n o6nacrr [pr{MeHeHr,rr.

Teua 7.4. Marnzft, efo cnoftcrna v o6racrr npr4MeHeHr4q. MarHraesrrx
. xnaccra $zrc ar\r4fl' cn oft crs a z o 6racm npr4MeHeHr4.s.

PasAer 8. Korvrnosuqr{oHnbre Marepr4aurbr,

Teua 8.1. O6ruas xapaKTepr,rcrrrKa u rnaccu(pyrKapfl. Crpoeuue, ceoficrea u npkl
KOM[O3I4IIr4OHHbrX MaTepI,IarrOB.

Teua 8.2. Kounoruqr4oHubre Marepraanbr Ha HeMeraJrnrrecrcoft ocHoBe. KoMnosz
Marepl4anbl Ha MeraJlJlI4.recxofi ocHoBe.

PagAen 9. Heverarurr4qecKr.re Marepr.ranbr. HarrocrpyKTypHbre Marepr4a.flbr.
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Teua 9.1. Oco6enuocrl4 crpoenurs. kr csoftc'rsa ronrrMepHbrx Marepr,raron. fhacrrra
oco6ennoctuu oltacrll npI4MeHeHtrfl.B KaqecrBe I(oHcrpyKur4oHHofo Marepvana.

T etv'a 9 .2. Pesr4Hrr. Keparuuxa.
Tervra 9.3, Hanouarepl4aJlbl. BnzsHr,re crpoeHr4.rr na csoficrea HauoMarepuanoB.
Par4en 10. Brr6op MareprlanoB.
Teua 10.1. 3xcnnyaraqvloHnafl. Ha"qexHocrl Marepvura. TexnororurrHocrb Mz

Sxon oMr,r.rH o crb Mar epr4aulm,.

Ooul oIIeHoqHbIX Mareprlanon (<DOMI) ans npoBereHr4fl. arrecra\r4vr
c$opnrzponaHHocrll xounereuqzft o6yuarorquxc.a [o ilvc;t\uflnzHe oQoprral fl.ercfl. or
AOKyMeHTOM.

6. yTIEEHO -METOAI,ITIE CKOE I,I IIHO OPMAIIIIOHHOE OEE CUETIEHI4
AtrcurrnJrrrHbr

6.1. Knuroo6ecne.leHHocrb

cbr, 14X
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Hamr4enoeaHr{e nr4Teparypbr: aBTop, Ha3BaHr4e, BLTL LT3/IaHWA,
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Ocnonnas Jrlrreparypa
L Kaprouona JI. B. Ocnosbr Marepr{anoBeAeHrlr MeriurJrrrlrecKr{x r{
HeMerarrJurqecKr{x Beqecrs/ JL B. KaproHona, B. A. Kequn. -
Bnagrurap: BnaAru. roc. yH-r lna. A. f. u H. f. Croleronlrx (BnfY),
2014. - 176 c.Llsgawwe Ha 4.p. Hocr4rene: Ouronu llarepualoBeaeHrfl
N4eraJlrll[qecKzx z Herr,rerann[qecrlrx seuecrs lgJrgxrponnrrfi
pecypcl. ISBN 978-5-9984-0503 -'7 .

20t4 http://dspace.www l.vlsu.
m/ 1 234561 89 I 40281 | l0 l,

;/b itstrea

l44dl

2. MarepuuoBeAeHrre 14 TexHoJrofr{{ Marepr{anon: Yqe6Hoe loco6ue
/ K.A. Earuruee, B.I,I. Besuallxo; llog pe4. A.tr{. Earuueea, A.A.
Cuorrxzna. - M.: HZI{ HHOPA-M, 2013 - 288 c.: 60x90 l/16. -
(Brrcuee o6pasoeaHr4e: Eaxalanpnar). ISBN 97 8-5 - | 6-004821 -5

2015 http://znanium. com/bookr
?book=397679

3. MarepuanoBeAeHrre r,r rexHoJrofu{ Marepr4anon: Vqe6nur< / f.ll.
@etncon, (D.A. faprnSyrrJrr{H. - M.: HZI{ I4HOPA-M, 2014. - 397 c.:
60x90 1116. - (Bucuree o6pa:onanue: Eararanpua'r). ISBN 978-5-16-
006899-2

2014 http ://znani urn. c orn/bo okt
?book:413 166

rad2.php

.IlonomrnrerbHair JrrrreDarvDa
1. Jla6oparopurrft nparrnxyu no MareplranoBeAeHr,to IIL B.
Kap'rouora, A. B. Kocrun, B. E. I-{neraena; Brraawmpcrcuit
foayAapcrBeHuuft yunnepcurer (BnfV); roA peA. A. B. Kocrr.rHa, B.
A. Kequna. - LIsl.. 2-e, ucnp. r{ Aorr. - Bna4nuup: Bla4uuupcrufi
focyAapcrBeHnrrfi ynunepcrarer (BlfV),2007 . - 68 c.: ul. -khvrcercs
sJIeKrpoHHas Bepcr4r. - Eu6nuorp.: c. 67. Llzgayue Ha Ap. Hocr,rreJre:
Jla6oparopnrrfi upaKTr{KyM rro Marepr{€}noBeneHrlro l3lexlponnrrfi

2001 http://dspace. www I . vlsu.
m/ 123 45 67 89 I 1036 I 3 /00 :
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pecypcl / JI. B. Kapronosa. A. B. Kocrru. B. E. UBe'raeBa;
BnalmrlupcKuft ro cyaap creeHHnii yuugepcurer (BrlY) I noa_p%. A.
B. Kocruua. B. A. Ke'tusa. - Btattnvrup.2007. - ISBN 5-89:i6B-780-
9.

2. KaproHona JL B. Teopza r4 rexHoJrorr4s repM[qecKoft o6pa6orxrz
[3rerrpouuufi pecypc]: yue6uoe loco6ue I n. B. Kapronona, B. A.
Kevrau; Bna4nuupcxufi rocy4apcrneuuufi yHr{Bepcr4Ter r4MeHr4

Alexcan4pa lpuroprenuua u Huxotas fpuroprennua Crorerosrrx
(BrfV). - Bna4nuup: BlfY, 2020. - llrr4eerc.s reqarHar Bepclu c
BbIX. AaH.: - Ceo6oAutrfi 4ocryn B sneKTpoHHbrx rrrzriurbHbtrx 3aJrax
6u6nzorexu, - ISBN 97 8-5-9984-1156-4 .

2020 http/dspace.www I . v lst..
ml 123 4 5 67 89 I 81 2 5 I 1 I 02C
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6.2. flepuoAr{rrecKrre r3AaHHq
Hayuno -rexHuqecKze x{ypHanbr : <B oupocu MarepzanoBeAeHzr >,

< MarepuanoB eAeHr,re)).



6.3. llnlepHer-pecypcbr
www.materialscience.ru Izln(foprvraqpronnuft ropran rro reMaM: Marepr,ran

TeXHoJIOInt KoHcTpyKIII,IoHHbD( MeTaJIJIoB, KOMIIo3I4IIUoHHrIe MaTepLIanbI u 4p. I4u(fopua
MaTepr,ranbr, c't urbv\ o 03 opbr, KoHcynbTarIV u.

http ://xn-- S 0aagiccszezsw.xn--p 1 ail - Zn$opnraquouuuft ropran rro reMaM :

MaTepI,IaJIOBeAeHkIe, TeXHOnOrI4fl KOHCTpyKTII4OHHbTX MeTiUrJrOB, MeTaJrnypfLrfl, QBap

IrIH$ opnlaqrroHHbre Mareplranb \ cr arbv, o 6r rcpu, KoHcynbrauu r,t.

7. MATEPI,IAJIbHO.TEXHUqECKOE OEECfIETIEHI,IE AI,ICqUIJII4HbI

[tt pewm3a\krtr Aauuofi AI4oIII4TIIHHII I4Merorc.f, crrerlr{ilJrbHbre rroMerrleHr,rr Anr flpo
saHxruir JIeKIIrIoHHofo rvIra, zalesrufi. ra6oparopHoro rtrna, rpynrroBbrx Lr r4Hilu
KoHcynbralluft, rerylrlero KouTporra vr rlpoMexyro*ruofi arrecrarJtrv, a raK)r(e rroMe.
caMocrof,relrHofi pa6oru. flparruvecxuelta6oparopHr,re pa6oru npoBo
cfrerlfiztlrr3r.rpoBaHHbrx ay.4trTopr{{x :

ay!.r4Topl.rfl I03-2, o6opy4onaHnax Merirnnofpa$uuecrulru Mr,rKpocKorraMr4.
MllKporxnr4$ on, a;rr6 oMbr Mr4 Kp o - rr MaKpo crpyKTyp ;

ayAnTopr4fl 102-3, o6opy4onanHat rBepAoMepaMlr, [erraMr.r Anr repMoo6pa6orxu.
Jlerqz oHHrr e ay 4krr opvra o 6 opy4oBaFrbr rrp oeKropaMpr. Hoyr6yr,
llepe.renr lrcrronmyeMofo JII{qeH3rroHHoro ]rporpaMMHoro o6ecne.reHus: MS

PowerPoint.

w Ap.

vIfl

bHbTX

vLfl. 0,J1fl

B

a6oprr



Pa6o.ryro [porpaMMy co craBr,rJr

AoIIeHr ra(pe4pu T(D r.r KM, x.r.n. JI.B. Kapronona

Peqeuseur
3auecryrreJrb feHepanbHoro Ar,rpeKTopa rro npor{3Bo,AcrBy
OOO (HIIO <ZnJlprrTex>

flporparuua p
flpororor No

3ane4yrorqzft raSe4poft TO r,r KM

Pa6oqar nporpaMMa paccMorpeua n o4o6pen6
Ha 3 ace,4aHuz yue6no -MeroAr4qecroft r.ouzccr,rz
HarrDaBJreH us. 12.03 .0 5 <<Ilazeouas rexHlrKa r4 na3eptrrar rexHoJrof iar))

flpe4ce4arerrb KoMrrccvtur saB. xa(f e4pofi (D u IIM
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