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1 . UE JItrr O CB OIDHVIfl I.VrCUI4rIJrr,IHbI

Ife.rrr AI{cqurIJrI{HbI <<Marepr,ranoBeAeHr4e 14 TexHoJrorr4r MarepkranoB)) flBrrfl-
rorc.fi o6yveuze cryAeHToB HayqHbrM ocHoBaM nrr6opa Marepr4aJra c yrreroM ero co-
craBa, crpyKTypll, TepMl4'{ecKofi o6pa6orru 14 Aocrr4farorluxcfl npv sroM 3KcnJrya-
TaUI40HHbIX I4 TexHoflou,Iqecr<ux cnoiicrn, ueo6xoAr{Mbrx gtx npu6opocrpoeHtrfl, Lr

Apyrx{X orpacleft [poMbrrxJreHHocrr4, i] TaKXe nonyrreHHe gnaHufi o6 ocuosHbrx Tex-
HoJIorLIqecKI{x MeroAax [onyqeHua 4era;refi r43 KoHcrpyKrlr4oHHbrx Marepr4€uroB.

B pesylrrare ocBoeHnfl 4auuofi Ar4cr{rlnnr{Hbr y cryAeHron Qoprraupyrorc.rr oc-
HoBHbIe upo$eccuoHaJlbHble KoMllererrrlr4r4, orBeqarculue rpe6oBaHr4rM O|OC BO,
K pe3ynbraraM ocBoeHllfl OIIOI BO rro HarlpaBnenuro 12,03.05 <JlasepHaf, rexHr4Ka
LI Jta3epHble TexHoJloluu>>,

Ta6nuua 1. Tpe6onaHr4fl K pe3y.rrbraraM ocBoeHr4s rrporpaMMH 6arcuaspuara

Tp e6onauzq K pe3yn sTaraM o cBo eHr{r nporpaMMbr 6 axatanpuar a
c[ocooHocrb K aHaJrr,r3y, pacqery, [poeKTr.rpoBaHr.rro kr KoHcrpyr{poBaHzro B COOT-
BercrBritl{ c rexHr,rqecKrrM 3a.qaHI4eM TurroBbrx cr{creM, npu6opon, Aerarefi Lr y3noB
HA CXEMOTCXHI4qECKOM I,I SJIEI\{EHTHOM

2. MECTO AI4CIILIIIJIT,IHbI B CTpyKTypE orlorl Bo

Vqe6uas AIzcIIIITIJII{na <MareplranoBeAeHr4e r{ TexHoJr orkrfl, MarepuiiloB) or-
Hocl4'rcf, K BapI4arl{sHofi qaQrLr 6nora 1 O|IO|I BO. {anuyro Ar{cqurrrrr4Hy cryAeHrbr
I{3yqaror eo 4-Nr oeMecrpe.

,{nx ycnellrHofo ycBoeHnr cryreHraMr4 Kypca <<MarepuanoBeAeHne u rexHo-
Jlollz]{ MarepuzlJlos)) Heo6xoArlMo 3HaHue ocHoBHbrx KypcoB nrrcurefi MareMarl4Krr,
xr4vrkl;.Lr, $usur<n. Zs rypca srrcrueft MareMarrrKlr r4crroJrb3yrorcf, gJreMeHTbr Ar4OOe-
peHlln{[ulbHoro u LIHTerp€uIbHoro rzcq.acJreHzx. Kypc xkrMLrv o6ecue.{uBaer cBeAe-
HI{.MI{ O TI,I[aX CBf3U B TBepAbIX Te,IIaX, gHepfeTI4Ke H KHHeMaTI4Ke XIAMI4qeCKT4X
rlpoqeccoB, crpoeHull rIoJII,IMepoB, reopun Koppo3lrr4 MeraJrJroB. I4: r<ypca $uzurcu
lrpz l43yqeHnr4 4aunofi AI{cIIITTIJII4HbLr{crroJrb3yrorcfl cneAyroque pa3AeJru: Suszra.
TBepAoro reJla, Qusraxa sneMeHTapHbIX rraclr4rl, MoJreKyJrtrpHatr Szsnr<a, TepMoAr4Ha-
Mr{Ka, 3aKoHbr araS Sysn}r I4 oneKTp orrpoBoAHocrr{.

3Hann.s v HaBrIKLI, IIoJIyrIeHHbIe rrpr4 r{3yrreHl{ra AaHHoro Kypca, [r4poKo rrpz-
MeHsrcTcs cryAeHTaMrI [pla I{3yqenvru. Apyrr,rx Arrcrlznnrlu 6roxa 1: ocnosg HaHo-
TexHoJlorui|' tazepHaf, TexHoJIorI{r; rf,rlTl{qecKl4e MarepuaJrbr t4 TexHoJrorr{I{; rrpr4
np oxolrA errlrkr rrp aKTr4 K r,r Bbrrr o Jr H eHlar4 H ayrr H o - r4 c c Jr eAo B ar el r c r o fi p a6 o ru .



3. KOM]IIE TEHUIII4 OFYtttAIO IIIEIO Cfl , (D O PMI,IPYEMbIE
E PE3yJIbTATE O C:B OEHVTfl [VrclryrrlJrr4Hbr

E peaynrrare ocBoeHl4.a Azrar\unilpnru o6yrarorqufica AonxeH AeMoHcrpprpoBarb
cJreAyrcqze pe3ynbrarbr o6pa:onanvx :

3Hamb: ocHoBHbIe fpynnbl I'I KJraccbr ooBpeMeHHbIX Marepl,r€LnoB, ux csoficrsa u o6-
IIACTLI NPI,IMEHEHX4' ; O CHO B I'I O 6P A6 OTKI,I M ATEPI.I UUI OB (IIK - 5 ) ;

yMemb: o6o6rqarb H aHarl*l3tlpoBarr zn{ropvrarlr4ro; aHanvskrpoBarb Sasonrre npe-
BpauIeHLIrI npl4 HarpeBaHVLr 14 OXnDKlIeHr4r4 CrrJraBoB, [onb3yf,cb AVafpaMMaMr4 co-
croflrrufl 4eofiHux cl4creM; pa6orarr Ha cBeroBoM MLIKpocKone; Bbl.rrBJrrrb Ha IIrJrrr-
Sax ruuzrlHble crpyKTypl{ble cocraBJrrrrcqr4e; onpeAensrb rBepAocrb rrpu crarr4qe-
cKI4x I4crIbITaHI'Itx; aHalru3LrpoBarb pe3yJrbrarbl zcurrrasufi AJrf, cpaBHzTelrnofi
OIIeHIKI{ CIIJIaBOB 14 HeMeTaJIJIIIqeCKI4X MaTepr{€rJroB; npLrHLrMaTb TexHr4qecKr4 o6oc-
HoBar{Hbre perueHrr.f, no srr6opy Marepirzuroe (IIK-5);

enudemu: [paKTZqecKHMrr HaBbIKaMI4 r4ccneAeBaHvrfl,, r{cIrbITaHI4t I{ KoHTpoJI.rI Mare-
pkr€rrroB (1tr(-5).

4. CTPyKTypA 14 COIIEPXAHr4E Ar4crlr,rfrJrllHbr

4.1, PasaeJrbr Ar4cur,rrrJrr{Hbr t4 Br{Abr saHsruir:

O6qag rpyAoeMKocrb ArrcqrInJIHHbr cocraBJr.f,er 3 sa.rerHbre eAlrHr{rlbr, 108 qa-
coEr.

Ta6:nut\a 2. Pas4enu Ar4cur4rrJrr{Hbr r4 Burnbr gausruit

J\b

nl
T

PasAer
qncrlr4IIJrr.lHbr

-I
C)

o
C)

F
o(l)
()
I

6
c.)ts

Bunrt yreduofi pa6otr, BKrrorrafl
caMocro{reJrsuyr o pa6ory cryAeHro B

r4 rpyAoeMKocrr (r uacax) O6rerr,t
yve6nofi
pa6orsr

c npr,rMeHe-

H'IEM I,IHTE-

paKTI4BHbrX

MCTOAOB

(n .racax /
%)

(Dopvu

reKyruero
KOHrpOJrrr

yclreBaeMocrr,I
(no uedennu
ceuecmpa),

$oprvra
npoMexyTorr-

nofi
ATTCCTAUI,I14

(no ceuecm-
pqrq)

l1

0,)

tri

tr
cd
F

()

\/

Cd

F
E
(.)r)

F

(d
o
C)

()
F

F
cO

|-

F

cd

0)
q

3(!

cd

F
\qEx>
C)s
*^
XA
-J

O
O f-

I z J +̂ J 6 7 3 o l0 ll t2 l3 t4
1 Pas.qeJr I 4 l-2 z, a

J

2 Paztet2 4 J-+ 2 A J ztJ-)
3 Pa:Aen 3 4 J-4 2 z 0,5125



It z 3 4 5 6 7 8 9 l0 11 t2 13 I4
4 Pas4e:r 4 tl 3-4 2
5 Pasaer 5 4 5-6 2 -) 0,s/25 PefiurHr 1
6 Pasaer 6 4 7-10 4 4 4 2,5t31

Pasaer 7 A IL-12 1,5 2 J t/29 Peinunr 2
8 Pasael 8 A I 1-13 I 3 0,5/50
9 Paslen 9 A 13-14 0.2s 4 0,2st100
10 PasAer l0 4 13-14 0,25 I 0.251100
l1 Pa:aen II /n l3-18 5 6 8 ) \t)? Pefiryrur 3

Bcero 4 18 18 18 36 r0/28 SrcgaueH

4 .2,. Coaepr(arilre pa3AeJroB AurcqurnprHbr

Pasden ]. Beedeuue. RraccuQu:rcaqua l4amepuato6. KpucmarruqecKoe cmpo-
eHue A4emamo6.

Ten'ra 1 .1. 3uaqeHze, Ilenb u 3a4aqv Kypca <MarepuurJroBeAeHve u rexHoJrorr{rr
M €rrepziuoB ) . Krac cu$uKarlr4r M areprriuro B .

Terua 1.2. KpzcTztrlJllrrlecKoe crpoer{r4e MeriurfloB. AeSeKThr KprrcraJrJroB r{ Iax
BJIkrrIHue Ha cBoficrBa. KpaeBble v BLIlrroBbIe AuIcnoKaIII4r4. TeoperkrqecKa-fl kr peaJrb-
Har [poqHocTb.

Pasden 2. Kpumepuu oqeHKu Jaamepuaror.
Tenra 2.1. MexaHr4rrecKl4e cBofioTBa. Kpuvat Ae$opMarJvrv (Nrfl pacr-rrx(eHr4{).

llllo'ruocrHble xapaKTepllcrt4Krl. Melo4rr rrcMepeHur rBepAocrr4 (rvrero4rr Bpzuen-
ra, PoxrerrJra, BHKKepca, Mr4KporBepAocrb, lloln4u, l[opa, Mooca).

Tervra 2 .2 . CrpyKrypa. Mur<pocrpyKrfypHbr ir auarrus. MarpocrpyKrypHufi ana-
JII43.

Teua 2,3. PenueHocrpyKTypHoe lrccJreAoBaHue MeraJrJroB. BosuuKHoBeHr4e
peHTI'eHoBcKI{x Jlf{efi. OdopyaoBaHl4e, krcrronb3yeMoe rrplr peHTreHocrpyKTypHoM
AHAJIT43E.

Pasden 3. trInacmuHecKan deQop,naqque u peKpucmarlu3aqun Memarlol.
Teua 3.1. BnusHI4e HaKJrefra Ha cBoftcrBa MeralrJroB. I4cuonrsoBaHue HaKJrela

B MalrrllHocrpoer{I4LI. PaspyureHlle Merarra. CBepxrrJracrr4qHocrb Marepr{turoB,
Teua 3.2. BtusHLIe reMneparypbr Ha crpyKrypy n cBoficrBa ge$oplrlrpoBaH-

HOTO METAIIJIA.

P asd en 4. 3 arcouut Kpucm crJtJtu3 a7uu ilemorJtor.
Tevra 4.1. 3axoHbl KpLtcrarlnll3arlLtrd MeruurJron. Ceo6oAHar sHeprr,rfl r4 oHTpo-

nux . C rcp brra.rr re fiJrora Kp r4 c ruilrn Lr3ar\utr4. Arvr op Snrr e M eraJrJrbr .

Tevra 4.2. YrrpaBJreHlre pa3Mepotu 3epHa.
Pasden 5. Ocuoeut tneopuu cmqlo6.
Teua 5.1 . Bu4u crIJraBoB. llpanlrno Sas. llocrpoeHLre Ar4arpaMM cocro-rrHr,r-rr.
Terua 5.2. /\uarpaMMbr cocro.rrHr4x 4nofiurrx crrJraBoB.
Tevra 5.3. llpanuno KypuaKoBa. Ce-flsl MelKAy rlrrroM ALrarpaMMbr cocrorHlr;1

4nofrnux cnJraBoB u cnoficrnaMlr crrJrarloB.



Pasden 6. Cnnaeut He ocHone ucere3q.
Teua 6.1. Xeneso. llolzrr,ropSrasM xene3a. [uarpaMMa cocroflHr4fl crrnaBon

)KeJre3a c yrnepoAorra. VrtepoAr4crbre eraJrvr. gyrynrr.
Teua 6.2. Teopufl. vr npaKrl4Ka repMr4qecnofi o6pa6orr<z yuepoAr4crbrx cra-

reii.
llevra 6.3. OcnoBbI nerl'IpoBaFlkur craJrrz. BrlrsHze nerr4pyrou{Lrx oJreMeHToB Ha

crpyKrypy ra cnofrcrBa cruulv. Knaccz$LrKar\vrfl nerr,rpoBaHHbrx cralefi. Oco6euuocru
repvroo6pa6omz nerzpoBaHHbrx cra-ne,fi .

Teua 6.4. Crattr4 vr crraBbl c oco6rruu ceoficreavru. HepxaBeroqr4e, )Kapo-
[p()qHble. Ctar'u I4 cIIJIaBbt c oco6rrMz TenJroBbrMr4 cnoficrsaN4u. 3nexrporexr{r4r{e-
cKI'Ie c"raJrLr I4 crIJraBbL MarnzrHble cri:L[vr v etrransr. Cnepx[poBoAr4Mocrb a cBepx-
rpo BoArrrllre MaTepvarrbr.

Pasden 7. I-{eemubte Memailtbt u cnJta*u.
Teua 7.1. Me4r, ee csoficrBa kr o6racrr [pr{MeHeHrzs. MeAuo-HrrKeJreBbre

crrJrarlhr. Bponau. JIaryuu. flpuueueHr4e MeAHbrx crrJraBoB.
Teua 7.2. Antowuuuit, ero ceofirJTBa vr oSracrr [pvMeHeHuq. IlureirHbre r4 Ae-

SopnazpyeMble aJrroMI,IHI4eBbIe crrnaBbr. lypanrorrar4Hbr r{ r4x repMoo6pa6orx a. flpu-
MEIJEI{I4E €UIIOMI{HZEBbIX CTIIABOB.

Tevra 7.3.-IuraH, ero csoficrea a o6racrb npr4MeHeHur. KnaccnSuKaw4flTLr-
TaHOITbIX CIIJIaBOB kMX rrpHMeHeHrIe.

P asden B. Kounosur4uoHHbte Malnepuanu.
Teua 8.1. (f6qa-fl xapaKrepllcrl4Ka I{ KJraccusur<aqzx. CrpoeHze, cnoficrna H

rrpuMeHeHlre KoM rro3r{rlr4oHHbrx MaTeprr€uroB.
P as d en 9. I{auo cmpyKmypHbt€ MrTtTtepu anbt, H euemaJtnwtecKue Mamepuanbt.
Teva 9.1. llanocrpyKrypHble Mareprzanbr. O6rqas xapaKreptrcrvrKa, ceofic,rea z

nprrMeHeHpre HaHocTpyKTypHbrx MaTepu€urots.

Teua 9-2. I-ItacrMaccbl, nx oco6eHHocrn u o6racu4 npLrMeHeHr4fl. B Kar{ecrBe
KorlcTpyKIII4oHHoto MaTepzaJla. Cocran IIJIacTMacc. HalolHl4TeJrr,r rrJracTMacc. Klac-
cu{lzrcaqrat IIJIacrMacc. Cnoficrsa u o6racrb npr4MeH eH4fl. TepMonnacrr4rrecKrrx a
TepMopeaKTr4 BHbrx [rJracTMaco.

Teua 9.3. PeszHbI, LIX oco6euncrcTn vr o6racrz npprMeHeHzr. BynrcaHarcarJ4fl.
c o crae p e3 14 Hbr. Kn ac c a S r4KarJnfl p e3 rrr{ o Bbrx Marepr{ €uro B.

Teua 9.4. Kepaur4qecKr4e Marepr4€Lnbr.

Tenaa 9. 5 . Marepr{arbr, [przMeHreMbre n upr,r6opocrpoeHr4 14.

Pasden 10. But1op Mamepuaror.
Teua 10.1. o6que peKoMeHAar\u;kr no nrr6opy Marepzanbr.
Paeden I l. Ocuoew o6paSomKu twamepuarol.
Tevra I 1.1. Cyurnoc:rr o6pa6orKu Mer€urnoB AaBJreHLreM. BuAu o6pa6o1<r,r Me-

TILJIJIOB NABNEHI4EM.

Teua ||.2. Cyrqnocrr, lurefinoro npor43BoAcrBa.
Teua 11.3. CeapunaeMocrb cranefi. Cyrqnocrb cBapKr4. Tnnrr cBapHbrx rrrBoB

14 coeAl{Heuuit" llpunou. Cyunocrb 14 cxeMa nafircu.
Tevra 11.4. (Dopuoo6pa3oBaHrre rroBepxHocrefi gerateir

I o B epxHo crefi 4e'ral efi a6p azuBH brM 14 rr crpyMe HToM.
pe3aHr4eM. O6pa6orxa



Tevra 11.5. ocuonu o6pa6orxz MeraJrnoB Jra3epoM: r<nacczQraKarlkrfl rexHono-
rI{I{ecKI4x na3epoB 14 vrx ycrpoficrBo; tlorrpocbl na3epuofi pesxu, cBapKr,r u la:epnoil
o6pa6orr<H rroBepxnocrefi .

3arcnro.IeHlae.

4.3. Jlexqzonnufi Kypc

O6ren'r neKIIIroHHofi HarppKI{ cocraBJrfler 50Yo or o6ulero o6reua ayp4rop-
uofi uarpyaru.

Ta6nuqa 3. Pacnpe4eneHlle neKIII4oHHofi narpysxu no $opuarra npoBeAeHr4s
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4.4 . IIa6 oparopHbrfi rpaKrr.rKyM
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He6onb[rl4x fpyllrax Anf, ocBoeHl4t ilpilKrr{qecKr4x HaBbrKoB c rlenbro (lIK-s), Heo6-
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4. 5. CavrocrorreJrbH ax pa6ora

CauocrosleJlbHaq pa6ora cryAeHTOB rBrrflercfl eaxHefiuzlvr KoMrroHeHToiM
o6pasonareJlbHoro npoqecca, pa3BuB'<lroqrrM r{x croco6nocru x cavoo6yqeHr4ro ur

rlo BbrrueHr4ro cBo ero npo$ eccr4 oH€urbHrcro ypoBHf, .

I-{enr caMocro{remuofi pa6our - caMocro-rrreJrbHo npzo6perarb HoBbre 3Ha-
Hvrs, vrcrronb3yt coBpeMeHurte o6pasrlBareJrbHbre rexHorrofvrv) o6o6rqarr, oSopvr-
JIflTb, rlpeAcraBJlxrb I4 AoKnaAbrBarb pe3ynbrarbr BbrrroJtrenuoft pa6oru, a raKxe
KpLITI4rreCKr[ AHaIrU3I4pOBarb [Onyr{eHHble 3HaHr4fl V apfyMeHTr,rpoBaHo orcrawBarb
cBor{ npeAno)K eH:r4fl. (lIK- 5 ).

CaMocro.f,TeJrbHat pa6ora 3aKJrrurrae'rcr B pr3yqeHr{u orAenbHbrx reM Kypca no
3altaHr,rro npenoAaBaTeJrr.

CalaocroqleJlbHat pa6ota Ha[pilBJre:na Ha 3aKpe[neHvre v yrny6neru4e ocBoe-
uun yue6Horo M€ITepvana, oHa BKnrcr{aer e ce6s cneAyroqne Bunbr pa6orur cryAeH-
ToI]: olepexarcIl{at caMocrof,TeJlbHat pa6ota, noAforoBKa K rrpaKTzqecKr4M 3a.HflT;2.-
flMkr na6oparopHbrM pa6orana, rroAroroBKa K 3arrery.

flolonuzrenbHo K oroMy IlpenoAaBareJrb npeAnaraer cryAeHTy BbrrroJrHr,rrb
pe$eparuBHylo pa6ory. llpu erovr cryAeHroM Mo)Ker 6rrrr npeAnolreHa Lr cBor re-
MATUKA.

CryAenrrr roroBsr pe$epar, AeJrarcT rro HeMy rrpe3eHTar\vro 14 AoKnaAbrBaror-
cfl nepeA cryAer{TaMl4 rpynllr. JIyvuII4e AoKnaAbr npeAcraBJr{rorc fl Ha nysoncrofi
cryAeHrrecxofi rcon$epenqr,rz.

5. OFPA3 OBATEJIbHbIE TEXHOJIO| I'TI4

Eorrrua.f, rlacrb neKql{oHHoro M.arepvana oSopvrneHa B Br{Ae npe3eHT arJprv e
lIcIroJrb3oBaHI4eM craHAapruofi uporpaMMbr s PowerPoint. [nx AeMoHcrp ar\Lru AaH-
Hol-o HafJlf,AHo-Hnnlocrpl4poBaHHofo Marepr4aJra nercqufi prcnon6yercf, coorBercr-
Byroulaf, annaparypa (uoyrdyK, rrpoeKr:op).

OAnaro B paMKax rIpoBeAeHI4rI [paKTr,rqecKlrx za:asruit v la6oparopHofo
upilKTI{KyMa 3aIrJIaHLIpoBaH pa:6op Ko HKperHbrx cuTya \uit c rleJrbrc Sopnrnpo BaHufl
v p a3 Buru.a up o Q e c cr{oH€uft,Hbrx KoMrreres qufi y o 6yv aro qr4xcr.

C qenrro aKTI4BI43aIIau caMocro{TeJxbHofi pa6orbr cryAeHToB rleJrecoo6pa^:no
lIcrIoJIb3oBaHI4e onepexaroulefr caMoorofl'relrnofi pa6orrr. Cry4enru caMocror-
TeIbHto I'I3yqarcT oTAeJIbHbIe TeMbI, oTAeJIbHbre Borrpocbr, AorroJrHr4TenbHyro nr4Tepa-
Tytly Ao r,r3yr{eHr4fl TeopeTr4rrecKofo MarepuaJra, rITo rro3BoJrfleT rrpenoAaBaTeJrK) Orre_
peTbc{ Ha I43yqesnufi cryAeHTaMu Marepx4an. llpu oroM nupa6arrrBarorcf, 3Harra-
relrnrrfi 6arax auaHIafi, HaBbIKoB z yruenufi, cnoco6nort" u"-r43t4poBarb, ocMbrc-
JII4Ilarb ut oI{eHI{Barb coBpeMeHHbIe coeirrrux, perxarb npo$ecczoHaJrbHbre 3a1al{u Ha
ocHoBe eAI4HCTBa TeOpUI4 rI IrpaKTI{KI4, IITO fapaHTplpyeT
$eccura.

O6cyx4eHue cryAeHqecKr,rx Aor(naAoB rrpoxoAzr B
KA' ZHTEPAKTI4BIiAS TEXHOJIO|KIfl PA3B]/'BAET Y CTYAEHTOB

yc[erxHoe ocBoeHr4e rrpo-

ArranoroBoM pelrr4Me. Ta-
cuoco6Hocrb aH€urr43r4po-



Barb LI cl4HTe3zpoBarb Ll3yrraeMblit' uarepuan, o$opMJr.f,Tb, rrpeAcraB rrflTb kr AoKna-AbIBarb ero ayArrropuv' yMeHI{e Bec'rl4 A4aKycakrro, apryMeHTlrpoBaHo orcrakrBarbcBolo Tor{Ky 3peH}rr.

6. OIIEHOIIHbIE CPEACT]BA AI^'I TEKYIIIETO KOHTPOJIfl
YCIIEBAEMOCTI,I, IIPOMNXYTOqHOIZ ATTECTAIII4I4
TIO TITOIAM OCBOEHUIfl TVICqUIIJIIIHbI UI YIIEEHO.

ME TOAI4qE CTKOE OEE CITEqEHIIE
CAMO CTO,fl TEIbHOIZ PAE OTbI CTYXEHTOB

lloloxenzerr,rrr uuurljsrv'r'tsAn c lroJIolKeHI4eM o pefirraHrosofi clzcreMe KoMrlJreKcnofi oqeu-KI'I 3HaHI{fi cry4euroB Ha ocHoBe Ha6pauunrx 6arros, ycrreBaeMocrb cryAeHToE orle-HuBaerc_[ cJreAyrcrqzu o6pa:ou:
MarcuuanbHafl cyMMa 6allon, nalupaewar cryAeHToM rro Aucr\vrrnr'He, 3a-Kpr,rBaeMoft cenlecrpoeofi arTecTarlr4efi, panua 1 00.
B xouue ceMecrpa [o AaHHoit wrcuurtJrLrHe rrpeAycMorpeHa cparraoK3aMeHa, rzycrleBaeMocrb orlpeAen{erct cneAyrcrrlr4Mt4 orIeHKaM: (orJrprrrHo)), ((xopo[ro)),

(y!(oBnerBopLITeJIbHO) kI ((HeyloBnerBclpr4TeJrbHo)) IIo cneAyroulefi ruKaJre:
MarcrzuarllHa.r cyMMa (100 6arnon), Ha6upaeMafl cryAeHroM rro 4auuofi 4zc-r{ITIIJILI He, BKJIK)rI aeT AB e c o cTaBJIfl IOIIII4 e :

llepnax coaraBr'qrcqa{ - oIIeHKa [perroAaBareJreM LrroroB yve6Hofi Aef,Tenb-Hocrzt cryAeHTa IIo I43yqeHI4Io AI4OIILITIJIIIHII B TeqeHue ceMecrpa (n cyuue He Ooleeqevr 50 6annon)' Bropaa cocraBJlf,Iolqi'fl orIeHKr4 no Azcrl'rrJrr4He - orIeHKa zuauuitcryAeHTa Ha oK3aMeHe rro 40_6anm,uofi urxale.

Saualaus 4.nn p efi u{Hr_KoHTpoJrfl
(me cmoeue sadauta, nput tepHbtit i zpuaum)

pefiruHr_rcoHrpo.nr, I
l ' flru rpaHelleHTplrposaHHoft t<y6zvecrofi peuvrr<r4 KoopAr4HarluoHHoe qr4cJro:a)Kl2; O K8; n) tt2; r) K6;
2' ,{n'a rpaHerleHTpI4poeauuofi peilrerKl{ rrr4cro aroMoB (6asuc), [pr4HaAJre)Karrlt4x oAuoflKprloraJrJrl4.recKoft pelrerKe, paBHo. .,

a) 1; 6) 2;

B COOTBETCTBPILI

3. l( ro.reqHrrnr 4e@er<raM orHoc_f,T...
a) vaxaucuu;
a) rpaHraqhr pa3AeJra;

4. K luuefiurru 4e$exraM orHocrr...
a) yat<arucuu;

n) rpauuqhr pa3AeJra;

s) 4; r) 6;

6) r<p aenrre Ar4 cJroKarlr4r4;

f.) Br4HTOBbre Ar4cJroKaur4r4;

6) 4zcnonarlLroHHhre aroMbr:
r) 4r.rclora\Lrur:



5.

6.

llpe4en rporrHocrra (npeueuHoe conporr4BJreHr4e) olpeAeJrrror Ha. . .
a) rnep4ouepe; 6) npecce;
n) palprrnnofi uaurzue; r) naarruzKoBoM Kolpe;

Ha pracyuxe [oKa3aHa cxeMa r43MepeHr4r rBepAocrr4 no MeroAy:

7 " Mero4
eM.

a) Epranennx;

8. B qeurpe Kpr4crilJrJrr4qecKoro
3VIOTC'I:

a) Bzrxepca,
6) Bpnnenm,
n) Poreella,
r) lllopa

orlfocr4Tcr K fpy''''e MeroAoB t43MepeHz-rr rBepAocrv rJapailaHv-

6) llolr4ra; n) Mooca; r) lllopa;

cJrr4TKa npr4 HopMaJrbHhrx ycJroBr4rx oxJraxAeHux o6pa_

6) Qor<yuroe paccro.rr Hvre v rl4 croByro aneprypy ;
n) uzclonyro aneprypy;

a)crol6var6reKpr4craJrJrbr; 6)vrenr<osepHr4cr6reKpr4crzurnhr;
B) KPACTIIJIIbI PA3II4IIHOfi $OPUU ; r) PANHOOCHbIE KPI,ICTAJIJIbI ;

9. I{ra$pofi 2orue.rena 3oHa ...

aj MeJrKO3epHr4 cTbrx Kpr4cTaJrJroB,
6) cron6uarbrx KpzcraJrJroB,
n) pannonecHbrx Kpt rcrzurJroB,
r) panuoocHhrx KpzcrzurJroB;

1 0. Zrraerotrlzecr :gra,\rrucu
a) yrenzueHr4e;

Ha oKyJrrpe MzKlpocKona o6osnarraror ...

n) Soxycuoe paccro flHne,

I 1. a runn$onaHnux o6pasqax Br4AHbr ...
a) uopu; 6) pracrz; n) sepna.; r) HeuerarJrr4rrecKve BKrroqeHr..f,:

12' VnpovHeHl4e MeriuIJIa B npoqecce rrJracrr,rqecxoft 4e6oprraaqpru o1r,scuflerc, ...
a) nonrrrueHu eM rlJracrr4qHocrr4 ;
6) yn elzveHple M qr4cra 4e @ exron Kp r4crzrJrnr,rqecKo ro crp o eHr4, ;
B.) cHr4)KeHr4eM colp orr4 BJreHr{.fl 4e S op u arlzz ;
r) sarpy4ueHHHl4 ABwKeHvev 4zcnor<aqzft ;

n3'o6pasoBa."ve paBHoocHbIX 3epeH r.rs ,qe$opMr4poBaHHbrx Kpr.rcraJrJron na6mo4aercflrpu...
a) uolvroH'rsa\uvr; 6) nosnpare; n) saxalre; r) peKpr4craJr rrvsarfprv;

14' Teunep arypapeKpzcriul Irv3aIfkrLr AJI' crlr4Hrla rexHr4rrecxofi qzcrorbr cocraBJr-,rer:



a) g7oc, 6) 2ooC:; n) -330C, r) 6000C;

15. Oa:osrrfi cocras cIIrIaBa, coAeplxarrlerog5Zo Sn z 5% Zn,lpureMrreparype 2100C:

a.l xugxax Qasa,
6) Nu4xa-r Sasa u xpucraursr Zn,
n') Nragnar Sasau xpucrallu Sn,
r) MexaHuqecKar cMecb Kpt4craJrJros Zn u Sn.

ftft$1

t0J

"$n ."".-".ts ll, f,r Za

Pefiruur-rcoHrpo.ns II
l. Crpyrcrypa, rpeAcraBJrflroqa_f, co6ofi oMecb Qeppura z
a) aycreuuroira; 6) nepnr.r.rou; B) MapreHcvroM;

2, llpe4craureHHar MvKpocrpyKTypa crilJl4 flBJrrerc, ....

IIeMeHTrrTa, HUl3bIBaeTCr. . .

r) le4e6ypt4roM;

a ) ilJlacT?r}lrraTbrM nepnr,rToM ;

6) $eppzronr;
B.) 3epHr,rcTbrM nepnuToM;
r) aycreuzrona;

a) cepufi rryryH;

6) 6enufi qyryH;

e) nrrcoxonpounufi qyryH;
r) xourr,rfi rryryH;

a) 4osrlerrnuecKvM 6elrrtr qyryHoM;
6) ceprrvr rryryHoM na Qeppzro-repJrzrHofi ocuone;
n) xonxuu qyryHoM ua Seppuruofi ocHone;
r) yrnepo4ucroff cTilrrbro;

3.

4.

5. flpuenanenaafl craJrb AJrr r43roroBJreHr4r MoJrorKa - oTo...
a)Yl2; 6)y7;

6. I4s Hr4)KenpI4BeAeHHbrx BhrcoKoKaqecrseuHofi
cTaJrb...

a)Y12; 6) P18; n) 30X|CHA;

n) P9; r) Xl2M;
KoHcrpyKrlzouuofi craJrbro rBJr{erc.{

r) 60C2;

7. Zs HnxenpI4BeAeHHbIX KaqecrBeHuofi KoHcrpyKuraoHsoft craJrbro -f,Brrrercr cr4rrb...



a)Y12; 6) Cr3nn; s) A40; r) 60;

a) Qeppzr * uepnvr; 6) qenrenrur * ueplzr;
r) nraprencrzr;e) 6eftnur;

9. ![uQ$ysnoHHr,rfi or]Kr4r (ronaoreHusarlm)...
a) npono4l4rctl rpl4 reMneparypax Ha 30 - 5OoC npeBbrrrrarcuvx reMrreparypy coJrr{Ayc
CTIJIABA;

6) ero repMl4qecxar o6pa6orKa, 3aKJlloqarcn\aflcfl B HarpeBe erarrvr Bhrrrre r1rHLrkr GSE u
rrocJreAyroqt4 M oxJrax IeHprpr Ha Bo3AyXe ;
n) uporer<aer 3HarrI4TeJIbrIo 6ucrpee E cJrr4TKax r4 orJrr4BKax 6omuroro ceqeHr4r;
r) ero repMl4qecrar o6pa6orKa, npoBoAr4Maq c uerbro ycrpaHeHrrr AeHApr,rrnofi flzxsa-
rlrrr4 rpr4 reMrreparype 1 1 00- 1200"C;

10. SsreKrzqecrufi rryryH coAepxfl4T yrJrepoA B KoJrr4qecrBe...
a) 4,0o/o; 6) 2,I4oh;
y) 3,0o/o; r) 4,3o/o;

1 1, Cnnae MapKr,t Cq25 rpeAcraBrr.ser cobofi...
a) ceprrfi qyryH c MrrHlrMrurbHbrM 3HaqeHr4eM npeAeJra [porrHocru

npr4 pacrrlr(eHr{r4 250 MlIa;
6) cepufi rlyryH c MIzHI4Mz[JIrHsIM orHocr4TeJrrHbrM yAJrr4HeHr4 ev 25o/o;
ra) ceprrfi rryryH c coAepxaHr4eM yrJrepoAa 2,5yo;
rr) cranr ynrepoAt4cryro, coAepxauyrc 0,25o yrJrepoAa;

12' Mapxa I4HcrpyMesralrsofi Jrerr4poBaHsofi cralu cocraBa O,gyo C, g,gyo Cr, g,g%oW,
1,0% Mn - 3ro. . .

a) 09XBf: 6) 90XBf; n) 9XBf; r) 9Xf;
13. Cunas P6M5 rpeAcraBJrser co6ofi...

a) roucrpyKul,IoHHyto craJlb, coAeplrarrlyro oKoJro 6 % C r4 oKoJro 5 %oMo;
6) r<oncrpyKur4oHHyro craJrb, coAepnrarqyro oKoJro 0,6 %o c z ororo 5 % Mn:
n) 6ucrpopexyuyrc criurb, coAepxauyro oKorro 6%w r4 oKorro 5 yoMq

r) uucrpyrraeHTilrrbHyro crrurb, coAeplxarrlyro oKoJro 0,6 yo c ra oxolo 5% Mo:

14. Cnnas crrcreMbr MeAb - rIr4HK Ha3brBae,rcr...
a) 6pousoft; 6) rraenrxzopoM; n) nefisranr6epou; r) narynrro;

15. OoHosHbre xaparTepr4crr4Kr4 aJuoMr4Hr,rr - gro...
a) nucorax nJlorHOcrb, BblcoKat relJlonpoBoAHocrb, BbrcoKar Koppo3r4oHuaq croftKocrb;
6) naanaa rlJlorHocrb, Hu3Kat renJlolpoBor[Hocrb, HrI3Ka.f, Koppo3r4oHnas crofrrocrb;
e) vra;ral IIJIorHocrb, BblcoKa-f, TenJrolpoBoAHocrb, BbrcoKar Koppo3r{oHnas crofrrocrb;
r) Mara-f, rlJlorHocrb, BblcoKat renJlonpoBoAHocrb, HI43Kar Koppo3r4oHua-s croftKocrb.

8. Crpyrrypa craJru 45 uocne rroJrHoro orxr4ra,..

1. llolzuepu, o6pauauo
cKr,rx peaKquft, ua:rrBaror. . .

Pefi rnun-rcourpo.nr III
3ATBEPAEBATOUUC NPI4 OXJIAXTE]F^I/.LI 6ES NPOTEKAHI4' XT4MI4IIE-

a) TepM orrJracTr.{qHbrMpr ; 6) avrop$ubrMr4;



B) TepMopeaKTvBHbrMr4; n) xpucrarurrlqecKr4Mt4;

2. Hle4ocrarKoM [JracrMacc rBJrrercr...
a) uoxa-a rexgoJrorr4trHocrb; 6) nuconar cror,rMocrb;
n) cxroHHocrb K crapeHrrro; r) nrrcorax [JrorHocrb;

3. f;nr nynrann3agv Kayr{yKoB rrrrrpoKo r4cnoJrb3yror...
a) aurraorcr4AaHrbr; 6) cepy; n) lapaQzH; r) ranm.

4. o6r,erru c pa3Meponr l"-l 0 su s [ocJre/Inee BpeMr rra3r,rBaror . . ..
a) Hal.roqacrlrrlaNrr4; 6) xnacrepanrz;
n) nauo-(yJrbrpaAr4cnepqruura) roporrrKaMr4; r) rpauynarrau;

5. Csoficreo nrarefiHrrx crIJIaBoB yMeHblxau o6reu rpr4 3arBepAeBaHr4r{ rr oxJraxAeHvrvl
Ha3brBaeTc.f,...

a) Nra4xoreKyrrecrbro; 6) ycaarofi;
n) perpucraurusaryueft; r) xpucran rruzagueir;

6. lnr ronrpoJlt ypoBHt MeraJIJIa, 3iurr4BaeMoro B rzrefiuyro rroJrocrb $oprrau, [peAHa-
3HarreH cJreAyrouufi greraeHr Jrr4THrrKoBoir czcreurr -

a) nrrnop; 6) unaroynoBr4renr,;
n) croxr; r) lurarelr:

7 ' llpucnoco6leuuletr, flpu [oMoxII4 Koroporo B nrarefinofi $oprue noryqaror rroJrocrb,
6lzsxyro no Qopue Lr pa3Mepanr r< ronszryparlr4r{ orJrr.rBKr4 flBrflerefl...

a) nro4elr; d) crepNeur;
B) OloKa; r) croxr:

8. O6pa6orr<a MqraJIJroB AaBJIeHr4eM ocHoBata HaMexaHr4qecKoM ceoftcree...
a) npouHocru; 6) rneplocrv;
n) nlacrurrHocrr4; r) xpynrocrrz;

9. Texuolorl4rrecKl4 e rlpoqeccbl t43MeHerrr4r $oprutr n pa3MepoB 3aroroBoK rroA 4eficrru-
eM BHeIIIHpIx CLIJT, EbI3bIBaIOUIIIX tIJIaCTI4rIercKyro 4eQOpMaUIrro, Ha3brBarcTcr...

a) ceapxofi; 6) repryrzvecrofi o6pa6o:rr<ofi;
n) lurreui r) o6pa6orrofi rueralJroB AaBJreHr4eM:

1 0. ocnosHbrMr4 r4HcrpyMe'TaMr4 rrpr, rrpoKarKe .sBrrrorcr. . .

a) ruravnu; 6) uoloru;
n) vrarpuqu; r) nalrz;

I1. Cnoco6nocru MeriuIJIa o6pa^:ourrBarE, KaqecrBeHHoe cBapHoe coeAr4HeHr4e Ha36rBaer-
c-f,...

a) ttactuuHocrbro; 6) :axalranaeMocrbro;
o) crapznaeMocrbro; r) nporalr4BaeMocrbro;

12. Karofi Marepr4aJr o6la4aer nyuruefi cBapilBaeMocrrrc?...
a) uyryu; 6) uzsrcoyrurepoAt4crafl crarrb;
n) ve4nrre crrJraBhr; r) uusxonar"po"ung ar cranb;

13. Pyunyro AyroByro.cBapKy qenecoo6pa3Ho rpvMeHrrr, An, ...
a) yu en uueHr4r np okr3 oAr4TeJrbHo crr4 cB ap Kr4 ;



6) nrrnolneHur rrrBoB [porz3Bolruofi Sopvrcr;
B) yryqmeHr4r KaqecrBa cBapHErx rrrBoB;
r) cBapKV uzgeluit I43 iulnMr'tHr4eBbrx pr MeAHbrx cfrJIaBoB;

14. [\ttx o6ra'rusaHLrfl Hapy]Kuoft {zrurrApt4rrecKoft nonepxHocrr.r upu o6pa6orre Ha ro-
KapHo-Br4HTOpe3HhrX CTaHKaX r4orroJrb3yroT

a) logpeauofi peseq;
n) npoxo4nofi ynopnufi;

15. Oneparlr4r rro yBerr4qeHr4ro orBepcrr.:r,
eTct...

a) QpesepoBaHrleM; 6) uluSoBirHr4eM; BJ TOqeHr4eM; r) paccnepJu'r BaHr4eM.

SrcsaMeHarIr{oHHbre Borrpocbr

1. Knaccz$ltKalll4t Marepl4iulon. ocHosHhre rr4nhr Kpr4crzurJrr4qecKlrx perreroK Me-
TaJrJr oB " !e $ errtr Kpr4 crilJrJrr4.re c Ko ft pe [xerKr4.

2. Mero4u aHurv3a crpyKTyphl MeraJrJroB r'r crrJraBoB. MarpocrpyKrypa. HasHa.re-
HI'Ie MaKpocrpyKTypHoro aHaJlzsa. MarpoaHaJII43 I,I3JroMoB MerilrrJroB. Crpoenue cJrlrrKa.
onpe4ereHr4e Jrr,rKBarlr4r4 cepbr - MeroA orfleqarKon (uero4 Eayuana).

3. MurpocrpyKTypa. llpraroroeJl{lHl,Ie Mr4KporrrJu4Qon. o6nacrb rrpr4MeHeHr4r Mr4K-
pocrpyKTypHof o aHarrv3a.

4. Mexana'recxze csoficrsa. Tnep4ocrr. KnacczSvrKa1L.l,fl MeToAoB r43MepeHr,r.rr
TBepAocrI4' MeroA Eprauenrr. Merol Po.Kserra. Mero4 Bzrcxepca. Mero4 llolrAra. Mrax-
porBepAocrr. MeroA lllopa.

5' Vnpyrax 14 rlJlacrl{rrecKa-f, 4esopnraqvs. Harren. Per<pzcranrv3arrr4fl.
6. Kpzcrarn vsarfvfl . crpoenze Kpr4crtlrrJrr'rrecKoro cJrr4TKa.

7. Metarrz.recKr4e cnJraBrr. Tkrnbr ctrJraBoB.

8. llpanzno Sas. lzarpaMMa cocrorHrrr 4nofiuoro c[JraBa c noruofi HepacrBopr4-
MO0Tbro.

9. lraarpaurrabl cocro-tHzx 4noftnoro crrJraBa: c uoruofi pacrBopr4Mocrbro, c orpa-
uu'IeHHofi rlocroqHHofi pacreopl4Mocrr,K, 14 c ofpaHr4rreHnofi nepeueHuofi pacrBopr,rMo-
cTbto.

10. lrzarparr'rrrabl cocro.f,Hza 4nofinoro crrJraBa: c rroJrr4MopSnurvrz rrpeBparqeHvflMkr
14 xI4Ml4qecKoro coeAl4HeHz.s. Cs.{sl Me}KAy ceoficreaNarr crrJraBoB r4 Tr4rroM Ar4afpaMM co-
cTotHI4t.

11. CsoficrBa MeTaJIJIoB I,I ctIJIaBoB. Xuirau.recxue csoficrsa. @zsr4.recKr,re csoffcrna.
Me.xaHz.recrze csoft crBa.

1 2. TexnoJrorr{qecKr4 e csofi crna" o.rccnryaraur4oHHHe csofi crea.
13: xereso I4 ero cIIJIaBbL llonur'rop$r43M )KeJre3 a. [uarpaMMa cocro-rrHr4r ]r{eJre3o -

yrJlepoA' Vrnepo4zcrble QTaIrkr. Brzquue nerrrpyrorqvx gneMeHToB Ha cnofrcrna craJrvr.
14. rlyryurr. llolyveHr,re KoBKoro lryryr{a.

6) pacrovuofi peseq;
r) Qaconuufi pe:eq;

rrpoBoArrMas, Ha cBepnr4JrbHoM cTaHKg, Ha3brBa_



15. @asosrre npeBpaueH:zfl B crtrJr{x rpt4 HarpeBe r4 oxJraxAeHr,rr4. BraAu repMrrqe-
croft o6pa6orxz cralefi.

| 6 . XuvruKo-TepMlrrrecKatr o6pa6orr<a.

17. Caoftcrsa I4 rIplrMeHeHI4e Me,Ar4. Crranu Ha ocHoBe MeAr4. Melso-uuKeJreBbre
cnJraBhr. Fponsu v raryHvl

' 18. Ceoffcrea lt [pI,IMeHeHI4e aJIIoMLrHvts.. Cnrasu Ha ocHoBe iurroMrrHr4r. Jlurefiuue
u 4e$oprr,r[pyeMble iLJIIoMI4Ht4eBhre cfrJraBhr. lropanronrvH;r Lrr4x repMoo6pa6orr<a.

19. Csoficrsa I4 rrpl'IMeHeHprfl ^ttrraua. Kracczsrar<aqzx rrrraHoBbrx crrJraBoB r{ vrx
np14N,{eHeHr,re.

20' Csoficrna I4 rIpvMeHeHI4f, MarHzs. Kraccusttrcatrym MarHr4eBhrx c[JraBoB r,r ux
nprrMeHeH[e.

21. Korrauo:lulll4oHHhle Marepl'Ialu. Kraccz$uraqzfl rr ocHoBHbre rroHrru.{. O6racrr
rrpkrMeHeHzr.

22. Heverzuull4rrecKI'Ie MarepI,I€LJIn:. flonzuepHbre Marepr4anhr. lhacrnaaccrr. Crpyr-
Typa. Knaccu$wKaur,rq. flocrowncrBa r{ HenocrarKr4.

23. KepauzvecKueMareprlanbr.
24. PeszHrr. Bylrannsarlvfl. Cocras pe3r4r{br. KracczszKarlru pe3rrHoBhrx Mare-

pt4{rJroB.

25' HauocrpyKTypHbre Marepr4aJrbr. oc'osHHe rroHrrt,r.
26. Ouronu nu6opa Marepr,rilJroB.

27 ' OcuoeHrre MeroAbI [oryqeHr4s rBepAhrx rer. Krac cwpuxaryur MeroAoB rro-
JlyrreHr4t 3afoToBoK.

28. Cyuuocrr o6pa6orxu MeTaJIJIoB AaBJreHr4eM. BuArr o6pa6orxu MerzLJrJroB

AarlJreHr4eM : cytuHo crb rrp oqe c c oB, [pr4MerHr enauft rrHcrpyM eHT.

29. Jlzreftnrre csoftcrsa c''JraBoB. llpo.rnneuvfl ycarKrr.
30. Cyunocrr lzrefiuoro [pol43BoAcrsa. Cnoco6rr zsroroBJreHr4r orJrr4BoK B pa-

3oEbre t,t rocrorHnue Qopuu.
3 1. @IasuKo-xllMt4qecKl4e ocHoI]hI noryqeur4s cBapoqHoro coeAr{HeHr4q. Cyapu-

BaeMocrb cralefi . Cyrunocm cBapKr4.

32. Tznu cBapHhrx rrrBoB r4 coeAr4Hesrnfi. cnoco6rr cnapxu.
33. llpznora. Cyulnocm r4 cxeMa lrelfircu.
34. @oprrloo6pznoBaHI4e noBepxHoclefi 4erarefi pesaHuena. 3reueHTbr roKapHoro

flpoxogHoro pe3ua. feouerpz.rr r4HcrpyMeHTa.
35. TexnolorvqecKr,reMeroArr o6pa6orru3aroroBoK.

Kpoue Bbllue[epequrcJreHnhrx BorrprocoB npu cAarre 3K3aMeHa rrpoBoArrrcfl KoHTpoJrb
ycJloBHbIX o6ognaqeHIafi yrnepoAzcrblx 14 Jrerr4poBaHHbrx cralefi, iryryHoB r4 rlBerHbrx
CIIJTABOB. IIPU OTONA CTYAEHTY BBIAAETC' CJIEAYIOIIIEE 3AAAHI4C:

PACIUI4@POBATb vfnEPoAZCTbIE VI JIEfI4POBAHHbIE CTAJII4, r{yfyHbl,
IIBETHbIE CIIJIABbI (uanpvnep: r2x2lH4A, A20, Kr{30-6, JIo59-1 er ap.),



Temur Arq caMocrorreJrbnofi paOoru

Pasden 2. Kpumepuu oqeHKu Mamepualol.
Tevra 2.1. MexaHI4qecKI4e csoficrsa. Kpranar 4eQoprr,raquu (gll_pacrrxeHr,rr). llpou-

HocrHhle xapaKTepI4crI4KI4. Mero4n I43MepeHI4t rBepAocrvr (uero4rr EpuHelrr, Pornella,
Burrepca, Mr4KporBepAocrb, flolr4ra, L[opa, Mooca).

Tenra 2.2. Marpocrpyr(rypurrfi aualzs.
P as d en 3 - flnacmuue cKafl d e Q opit tttt4un u p eKpucmarnus at4ufl Memailto 6.
Tenaa 3.1. Bnv.sHI,Ie HaKJIerIa Ha csoficrsa MeraJrJroB. IrlcnorrcoBaHr4e HaKJrela B Ma-

Ixl'lHocrpoeHl1'Lr. Pa:pyureHl4e MeraJIJIa" C.aepxuJracrr4qHocrb Marepr4iuroB.
Ten'ra 3.2- BwrsHI4e reMrleparyphl Ha crpyKTypy u cuoircrna 4e6opMr4poBaHHoro

METAJIJIA.

P as d en 4. 3 arco uat Kpucmallus at4ut,t Me malno 6,
Teua 4.1. 3axoHbr Kpr4crNrrrr43ar\MLr MeriLJrJroB. cuo6o4Ha.a

cr<prnaa renJrora Kpr4criurJrr4 3arJuzr. Ar'rop@nrre MeriurJrbr.
Teua 4.2. Y npaBJreHr{e pa3MepoM sepHa.
Pasden 5. Ocuoeut meopuu cnilanor.
Teua 5.2. lvarpaMMhr cocrorHrzr l1sofiHHx cfrJraBoB.
Teua 5.3. l{panuno KypnaKoBa. CB-rsr MexAy'r'r4rroM Ar{arpaMMbr cocrorHz-s Aeofr-

Hhrx c[JraBon u csclftcrBaMr4 crrJraBoB.
Pasden 6. Cnnaeur Ho ocHone Jceresa.
Teua 6.2. Teoput u [paKTI,IKa repl\4t4.recxofi o6pa6orrz yrnepoAr4crrrx crarefi.
Tenaa 6.3. BnrasHrre JlerlrpyrcIul4x 3JreMeHToB Ha orpyKTypy v ceoftcrsa crarz. oco-

6 ennocrz rep rraoo 5p a6 orru Jrerr4p oBaHurr x craleft .

Teua 6.4- ctatmu crIJIaBbI c oco6uuu csoftcrsanrz. HepNaBerouve, x(apolpor{Hbre.
cranra 14 c[JIaBbI c oco6unal4 Te[JIoBbIMu osoftcrBaMr4. 3nertporexHr4qecKr4e craJrr..r 14 cnJra-
err. MaruurHble cralrpr I4 cIIJIaBbI. CeepxnpoBoAraMocrb 14 cBepx[poBoArrrlr4e Marepr,raJrbr.

Pasden 7. I_{eemuue Mementru u cnnalbt.
Tevra 7.1. Mear, ee cnoficrBavo6lacrr npr4MeHeHr4r.
Tenaa 7 .2. Amot tvut4ir, ero csofic rBa u o6racrr npr4MeHeHvf, .

Tenra 7 .3. Tvras, ero csoficrBa 14 odlacrr npr4MeHeHvr.
P asden 8. KounosuquoHHde Mctmepuaru.
Teua 8.1. o6qas xapaKTepl4crl4Ka z xnacczQvKarJkrfl. Crpoeuve, cnoficrna v \p1r-

MeHeHI4e KOMnO3VtIr4OHHhrX MaTepl4anoB.
P as d en 9. H au o cmpyKmypHbte MamepuoJtu. H eue marruve cKye MamepuaJtbt.
Teua 9.1. HanocrpyKTypHble Marepl'Ianu. O6qar xapaKTepvcrvKa, csoflcrsa 14

MeHeHr4e HaHOCTpyKTypHbrx MaTepr4aJrots.

Teua 9.2. fItacrMaccrr, ax oco6euHocrr4
pyKrlr,rouHoro Marep vara. Cocras rrJracrMacc.
rrJraorMacc. Ceofic'rsa vt o1lacrb rrprrMeFreHr4,
IIJIAOTMACC.

Tenra 9.3. PegzHbr, prx oco6eusocrtrv o6lacrz rrpr4MeHeHzr. B ynra Hvrcarylz.fl . C oc:rae

sHepfr4r r4 sHTpO[r4q.

rpu-

z ooJlacTrr [rpuMeHeHrrr B KaqecTBe KOHCT_
HanolHrareJrr4 rrJracrMac c. Knac cr,r S uKarlrz,
TepMolJracTI4qecKVX I4 TepMOpeaKTr4BHBIX

p esr,rHbr. Knaccu$w Kaqufl p e3 ltHoB brx Marepr4 zrJr oB.
Teua 9.4. Kepaur4rrecKure Marepr4iurr,r. Creruo.
Tevra 9, 5 . Mare pvarrbr, .'prdMeH.f, eMr,re B np z6 op o crp oeHr,rr4.
Pasden I L Ocuoeu o6pa6omKu Mamepuanol.
Tenaa 1 1.1. Bzarr o6pa6orr<n MeraJr.rroB AaBJreHVeM.



Teua I 1.2. MeroAhr rroJryqeHr4.f, ouJrr4BoK.
Teua 11.3. Tznrr cBapHbIX IIIBoB I4 coeAr4Heuuir.flpunoz. CyuHocrb u cxewrartair-

KI4.

Ten'ra 11.4. <Doprr'roo6pa:oBaHl4e roBepxHocrefi 4e:rarefi pesaHzev. o6pa6orKa [o-
BepxHocrefi Aeraneft a6pasunHrrM r4HcrpyMgHroM 

"

7. YTIEEHO -ME TOAZTIE CK O E I4 IIHO OPMAIII,I OHH OE
oEtE cfIEqEIltIIE ArIC qIIfrJII,IHhr

Ocuoeuan numepamypa;
1' Kaprouona JI. B. ocnoebr MarepuanoBeAeHr4f, MeraJrrurrecKr4x 14 HeMe-

riuuILIqecKHX Berqecre/ JI. B. KaproHoBa, B. A. Ke.IuH. - Bna4rznaup: Bnagr4M. roc"
yH-r I4M' A' f. u H' f. Croreroetrx (EnfV),2014. - 176 c.I4srauue Ha Ap. Hocr4re-

2' MarepzaJIoBeAeHHe 14 TexHoJrorlrr Marepr{€LJroB: V.re6Hoe rtoco1we IK'A' EarurueB, B'2. BesranbKo; llo4 pe4. A.I4. Earrruresa, A.A. Crraonrxuua. - M.:
HZIU I4HoPA-M,2013 - 288 c.: 60x90 1116. - (Brrcruee o6pa:onaHr4e: Eaxaranpz-
ar). ISBN 978-5-16-004821-5 http:llznpnium.com/bookread2.bhp?book:397679

3' MarepzanoBeAeHl4e 14 TexHoJrorr4f, Marepr4€uros: V.re6 nux l11_I. Oar"-
con, @.A. fapzsyrrJrrrH. - M.: Hzill ldfopA-}d,2014. - 397 c.: 60x90 y16. _ (B'c_

rpzar). ISBN 978-5-16_006899_2.
>k:413166

f o n o n uum er b H q,n Jrum ep qmyp a ;

1' MarepzanoBeAeHrle [3nexrpossrrfi pecypc]: yve6noe znnrocrpr4po-
BanHoe uoco6ue I E .f . 3apevr6o. M.: y-MIl xIT, 2000. _
httyt : I I www. studentlibrary. ru / book / I sBNg 7 5 5 gg g 400 47 5 .html2' MarepzanoBereHze. llpz:ueueHrre z nrr6op MarepvanoB [3nexrpon-urtii pecypc]: Yue6noe noco6ue I CotHrIeB IO"|I., Bopsenxo 8.I4., BonorxaHuHac.A. cn6.: xr4MLl3AAT, 2007, http:ilwww.studentlibrary.ru / book I
ISBN9785 93 808 1 406.html

Jre: Ocnosrr kI eHr4r MeT€uurzqecKIr{__II HeMeTaJrJIr4rIecKr4x
ISrqKrpoHHhrfi pecyp+ ISBN 978-5 -99 g 4 -0 5 03 _7 .

aft-t;, 
_ 

Jlao,?pTop:Iufi npaKrI4KyM rIO Marepr4€uroBeAeHrzro I II.B. Kapronora,-- -' ---r
*--*,Si:y"l B.^ E. Ilneraena; I3raAaMrzpcKr4fi .o.y4upcrseHHufi yHr4Bepcr4rer(BrfV); rIoA peA. A. B" KocrnHa, B. A. Ke.rvHa. -I4zt.2-e,ucnp. r.r Aorr. _ Bnalra_
MI4p: Bra4zuzpcrzfi rocyAapcrneunrrfi Hr4Bepczrer (Brfvy, zool. - 6g c. : vn. -l4rr4eerc-f, sneKrpol{Hafl Bepcus. - Bu6tflolp. : c.-67 . I4z1-auue y1a Ap. Hocr{reJre: JIa6o-p4o rAeurarc lonexrponuufi pecvocr / n. R Iil

A T't Tf hreePqLag&@
au

5-89368-780-9.
ui . _ ISBN



If epuo d uv e c KLte us d quun ;

Xypnanrr <Boupocbl MarepHaJIoBeAeHzr>>, <<Marepr4zrJroBeAeHr4e), <<Merar-
JIOBeAeHI4e LI TepMrqeeKafl o6pa6orxa Mer€uIJIon>>, <<BecrHrrK MarrrrrHocrpoeHr,rr)),
<Jlrarefisoe npoH3BoAcrBo)), <Jlzrefiuqzx Poccrau>>, <<I-{re rHaflMer€Lnnyp 114fl>>

Irp o zp aunrH o e u Ko Jt4My HuK cr4u 6t H H o e o 6 e c n e u e H, e
OnepaquoHHat cl4creMa Windo ws, craHAaprHbre oSracnrre nporpaMMbr.

3nercmpoHHue sepcuu noco6ufi 14 MeroArrr{ecKr4x pa:pa6oroK Lr yKa3 auuir:l' Kapronona JI. B. MzHz-cloBapb roJrKoBaHLrq ocHoBHbrx repMkrHoB rro
Ar4 crlulnr,rHe <MarepzaJroBeAeHr,r e)
*;;;p*ro'.o.voapc'BeHH stir y ,?r#Xt#Tr1l
ueccoB 14 KoHcrpyKrlr4oHHbrx Marepr,reuroB Bbre AaHH"ra 1t
Qafinr: 227 K6)'- - Bna4zruzp: Bnu4"t"pcnzft rocyAapcrseuHrrfi yHLrBepckrrer(B'ilV), 2011. - 32 c. - 3auaBue c rltlryna oKpaHa. - sz6n"orp.: c. 32 . -Cno6o4-uurfi 4ocryrl B sneKTpoHFIbIX trl4T€UrbHbrx 3€urax 6u6nuoreKr{. - Microsoft officeWrrrd.-.W'@ >.2' Kapronona JI. B. Jla6oparopnufi rpunt"nyM rro AucrJ1rnnLrue ,,Mare-
pI{iiuIoBeAeHI'Ie" '\nfl TexHI4qecKI'IX uaupaueuufi noAroroBKrr f3nexrponusrft pe-
cypc]/ JI. B. Kap:ronona; Bna4uvr. roc. yH-r r4M. A. f. ra H. f. Croreronrrx, Kacfe4pa
lrareianrtx npoqeccoB I4 KoHcrpyKlluolrHbrx Marepr4aJroB. - 3ner<rpoHHbre reKcroBbre
ral{Hbre (1 Safin: 2,48 M6). - Bna4uMr4p: Bra4rar'r. roc. yH-r zu. A. f. z H. f. cro_
JIenoBbIX' 2013. - 84 c. : ur. - 3aruaer4e c rr4Ty.rra 3KpaHa. -Bpr6;1r4orp.: c. g3. -Cno6o4nrrfi 4ocTyn B 3neKTpoHHbrx qtlrriurbHbrx 3€urax 6u6nuoreKrr . - Adobe Acro-
bat Reader . - <URl:http:i/e.lib.vlsu.ru 

.

8. MATE P ITAJIb H O - TE XHI,IIIE C ]K O I] OE E CIIEIIE H ME N]/rCUtr{IIXIIHbI

1' Cneuu€ilI'I3l4poBaHHafl ay[Lrropzrx, o6opyAoBaHHa.f, MerannorpaSzvecrcuuz
Mrrr(pocKoIIaMH. [Ia60prr Mr4Kporxnv Qon, aft 60vrr Mr4Kpo_ H MaKpocrpyKryp.

2' cneuu€ull.3l4poBaHHafl ayr,rropwr, o6opyAoBaHHas rBepAoMepaM.r)rrerraMr.r
AJr.rr repMoo6pa6orrz.

3' cneura€ulz3llpoBaHHafl ay[HTopwr, o6opy,{oBaHHa{ ToKapH'rM, cBepJrr{Jrb-
HbIM CTAHKAMI4 ; IICIIbIO C O tIP OTT4 B NEHKIL ; CBAP OIIHbITTA O 6 OPY4OB AHLI EM.

4. JlexuraoHHbre ay A''ropvn, o6opy4oBaHHbre lpoeKropavrz. Hoyr6yx.



Pa6oqas nporpaMMa Ar4crlr4rrJrr{Hbr oocraBJreHa B
@fOC BO no HarrpaBneHlrro 12.03"05 <Jla^:epna.a
flt14))

Pa6ouyro rporpaMMy cocraBuna
AOrIeHr r<aSe4pu T@ z KM, r.r.n. JI.ll. Kapro

Peqeneenr rJraBHbrfi rexnonor OOO <
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Pa6oqa.s [porpaMMa paccMorpeHa u o4o6peHa Ha 3acelrarrull y.re6Ho_MeroAr4rrecxofr

npoloron Nl

llpe4ce4areJrb KoMr4 aavru
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