
Muuuc
@e,qepa;mnc

UMEHH ATCX

MA

Hanpan.ner'rne no

TepcrBo o6pasonanun u HayKH Poccr.rficrcofi ql]eAepar

)e f ocyiqapcrBeFrHoe 6roA)Keruoe o6pa:onarerbH.oo ylrp (

BErcrlref o npo@eccr.ronarbHof o o6pa3oBaHrirr
<<B.n a4 u nr u pc ro.r fi rocyAapcreeuH srfi yunnepclrr er

caHApa fpuroprernva u HuKo,raq lpuropr,eurva Cro,'r
(B"rIV)

IIo

"/t--:r# 2015

PAEOT{A-fl ITPOTPAMMA AI4C TIIIIJII4I] b7

I4AJIOB EIEIII4E I4 TEXHOi]IOII4fl MATIEIPI4AJI

BKII

e

B

.-\fi,

IIpor|lu.rr, nogror,

Yponeur Bbrcmer

(Dopn.ra o6yueulra

BITI,I

ro6paaonanua 6axuaspyg!

oqHas

Ceuec'rp

Tnvr
KO(

3arl. e.n

JEM-

16,

(qac.)

JIex-
unft,
qac.

llpaxruu.
3an.flTtrn,

qac.

JIa6opar.
pa6or,

gac.

CPC,
qac,

@opnra npc
lorlHo|o K0

(9R3./3ar

rr.L ttl

IV 3(1 08) 18 18 18 3a.re;

tr4roro 3(l 0B) 18 18 18 )4 3aqe;

B"ua4auzp, 2015



Ile.rrr, qu
rcrcx o6yveHlre
cTaBa, cTpyKTyp
TaLII4OHHbIX 14

Apyu4x orpacJr
HOJIOIIJqCCKI,IX

rlpu u3yrleHliu
TBepAOTO TeJra,

1. UEJIII qCBODHr4fl Ar4crlr4rrJrr4Hbn

unrr <M[reprr€rJroBeAeur{e r4 TexuoJrofr{r Mrarep

nnon nayivuurr.r ocHoBaM nu6opa Mareprialra c yr
;r, TepMLrqecKqII oopaooTKl{ I{ AocTl4faroqr4xc_{ n.pr4 3To

)xuoJrorfiqecKr,ix cuof c:ra, Heo6xogrziralrx 4na npu6opo,
i npounrueu$ocuz, a raKxe fioryqeur{e 3HaHrr]E o6 ocn
eroAax no;ryuQurax 4e'ra.nefi r,r3 KoucrpyKrlr4 oHHr x Marep

r43[Ka 3JleMe HbIx qacrurl MoJreKyJUrpH afi Qlroura,
MI,IKa, 3aKOHbI (pSysurl u sne IIpoBo.qHocTr,r.

3nanlrs u II eHHbre rrprr r43yqeHr,rr4 ,4aHHoro }iypca,
MeHfiroTcr cTy,4 npLr Apynrx Ar,rcr{rr[Jrr4H 6norcaL 1 : ocu t.t-

rexnolorr,Ift; HA' TEXH T'4': OIITI{'IECKIIE MATEOIIAJII,I ]A TEXHO.II

B pesym ocBoeHlrfi fiauHofi Arrcrlr4rrJrrr Hbr y cryAeHro.B (bop
HOBHbIC onaJrbHlre r<Qlrnereuqr.ru, orBeqatoufle rpe6cipaHuxrre
K p e3yJrbTaTaM BO no nanoaBreHr4ro 12.03.05
v J]a3epHble

1.7 K pe3yJr6TaTaM OCBOeHr,rrr nporpaMMbr

[r4 B CTPYKTYPE OIIOIIBOI

Vqe6uas CIII4IIJIIIHA oBe,4eHI,Ie I,I TeXHOnOrytfi MaTep

HOCI4TC-fi K HOI4 AIACTI4 noxa 1 OIIOII BO. ,t{auHylo Arzorlr{rrrrr{Hy
usyraror no 4-u ecTpe.

,{m ycne ofo cryAeHTaMIi rypca <Ma'repr4a"rroBeAe

Jrorr{r MaTep oe)) Heo6xo o 3uaHrre ocHoBHLIX K)?COB BI C €fi
Xfarr4fEr{, tp Z: rypca err eft rrrateinatuxlr l{cnoJlb3ylorcj'I gJIeM

peHqr4ajrbHoro r4HTefpaJrLHo r4c'qr4clreryrfr. Klroc xprlrlEu o{Secn

HI4,f,MU O TI,IIIAX cB_f,3l4 B TBep TEJIAX. 9HEDTETI4I(E I4 KI4HEI ATVKE

[poqeccoB, HI,I[ IIOJII{M B, Teoprru Koppo3rrr4 rnleTa,rnorr,. ?Is
auuoit gu rrcrroJrb3yroTc{ cJreAyrouare p€r3,{

rf,-

TPIK14,

SSe-
BeAe-

KI1IX

rpu-

K pe3yJrr,TaTaM ocBoeHr.rs flporpaMMbt

. pacrreTy, npoeKTupoBaHulo r,r KoH

3aAarrr4eM TrzrioB6rx cI4cTeM, nplr6rlpon,
II 3JIEMCHTHOM VDOBH'X

IIpoxoxAeHur4 II BEIII eHIII4 Ha)^IHO-r{CCJreAOBaTeJrbCr(Olr

IIpr{



3. KO

B pesynr OCBOEHI{.'I o6yrarorquft cr AoJrx{eH AeMoH.

oEyTIAIOIq E f OC.trI, OOPM]II'
PE3YJIbT o cBoEHtIq AI{CqUIrJrZtrrbI

cneAyroqrre pe3 TATbI

SHAmb: OCHO rpyflflbr 14 bI coBpeMeHHbIX MaTepI4€IJIOIt.,

JracTI4 trplrMeH OCHOBbI MarepuaroB (lIK-5);

ynemt: o6o6 14 AH

BparqeHr4{ [pr{ BAIjLII,I 14 EHUI4 CIIJJABOB. NOJIb3Vf,Cb

cTorHr4rr ABo cucTeM; Ha CBeToBOM MLIKpOCKOne:,

$ax runrzvnrre

I4X CBO

rpe-
co-

LI

IUJI]N-

TUqe-
AI(I,iy' U

orleHKrl clJIaBO
HOBAHHbIE OEIIE

enademo:
pI'rarroB (|tr{-5).

/KlypHbre qooTaBJItIoIqEe; Olpe.4eJltTb TBepAOCTL IItr
aHa"Irr43r4pgBar6 pe3yJrr,Tarbr ucnsttauuit lIJtfi cpar

HeMe'r€rirJrrrFecKr4x MaTepr{€uroB; [pvHI4MaTl; TeXHAqr

uo rr,r6opy MarepuaJroB (IIK-5);

ecKr4MII HaBqrKaMI{ Lr CCireAoBaHLrr, t4 clrbrTaHr,rtrl I4 Ko

vKTyPA f,r coAEpxAHr4E Ar4CrIUruIIrHhr

3aqeTHbI$

Tadr'ur\a2. erbl .qr4cur4[Jlr{Hbr Ir BItqBr saunrufr,

8 -ra-

BaT6 rrrrlpopMaur4ro; aHanrl3r4poBaTb

Pa3Ae,'r

ar.rcql-ll]nr.rHbr

g

:t

)^re6Hofi paoorbr, BX,lrcqaf,

u rpyAoeMxocrb (B .racax) O6'reu
yqe6Hofi
pa6orr,r

c npr{MeHe-
HHEM AHTE-

PA TIIBHbIX

MISTOAOB

(B qacax /
%)



Pasden
cmpoeHue

Teua 1.1.
MaTepr.raJroB>.

Tevta 7.2.
BJII,I'HAE HA CBO

Haq flpoqHocTb.
Fasden 2.

Tetm 2.1.
llpovHocrnrre
lrl, Porrer.na, B

Tervn 2.2.
JII43.

4.2. Co e pa3AeJroB .{ucrlr4 rrJr[H6t.

MAmepuanoB.
Mexattuqecr<z csoiisrea. KprEnax 4e$opvaquzr (4nn

KI Mero4rr r43Mepetlrr rnep4ocln (rraero

4ocrr. llols4u. Lflopa, Moc,ca).
yr<rypurrft amalrr43. Martrr oc:rp

Tetvra 2,3.
peHTfeHoBcKr{x
AHAJII43C,

Pasden 3.

Terr,ra 3.1.
B MalrrnHocTpoe

Tetm 3.2.
HOTO MET€UIJIA.

Pa3den 4.

Teua 4.1.
tII4g. Crpurax oTa Kpr.{

Teva4.2.
Pasden 5.

Tenaa 5.1.
Teva 5.2.
Tevra 5.3.

Penr:reuocrp$KTypHoe r{ccJreAoBaurre aerarr.on. B

0 eQ opMar4un u p eKpucm annw axlufl ,
JII,I'HI4E HAKJI na na csoftcrsa Mer€urJroB, tr4cn<lnrso

Pa:pyur e MeraJrJra. Ceepxnlacrrzqnocrb M.arep
Bnu.{Hue eparypbr Ha crpyKrypy u cnoftc:rna gelpo

al4UU MemAJmOB.

3axonlr r<pu Mer€urJroB. Ceo6o.[Hax sH
Auop(purre Merarrrrrr.

IIpaBJIeHI,Ie epoM 3epHa.

c/ma60e.
IIAbI CTIJIABOB llpanuno $as, llocrpoeHlre Ar,rarpaMM

,IIBOI4HbIX CTIJIABOB.

osa. Csssr MexAy rr4[oM Ar{a.I)aMMBroK
ABOI,IH6IX C z ceofi CIIJIABOB.



JIEI4,

repM

flpoqHbre.

MEHEHI4E

TAHOBbIX

rroBepxHocTefr

Pasden 6.

Terraa 6.1
x(eJle3a c yfJr

Terva 6.2.

crpyKrypy u

CKI4E CT€L]IV U

IIpoBoA{rrlr{e
Pasden 7.

Te:ra 7.I
cnlarrr. Epou:

Teva 7.2.

Pasden 8.

Tewra 8.1.
rrpr{MeHeHI4 e Ko

Pasden 9.

Teua 9.1 .

]nryaeat ua ocuoee Jrceresa.
Xe.neso. llonf.ruop$nsM xerre3a. f[uarpaltua
IoM. yrJrepoA{rcrrre crann, ![yryHu.
Teopzx u up{r<rr'rr<a repvz.recr<ofi o6pa6or:xu

Terraa 6.3. Ocnosrt lerrlionauua cra^nra. Bnrz.sHr,re Jrerrrpytorrlr4x gxr

ficrsa c'rar[. I{iraccu(pzraqr{f, Jrerr4poBaHnrrx ctanefi . O,
r JrerprpoBaHHbix cr:a-neft .

Terraa 6.4. Ctawt vt c[nABbr c oco6rrvru cBoficrBaMr4. Heloxaserc
Ir c[JraB6r c dco6uuu renJroBLrMrl csoficrsa]rali. 3rerr

$opruorpyervrrre MUHIIeBbTe cnJIaBbI. ,,{ypalrolruurr u IIX TepM
EBbIX CNJIABOB.

Teua

Ll8emHbte Mempnnu u crrnagbt.
Megr,, ee criftcrna u o6racr; rrpr.rMeHeHrrr. Iv{eAno-

. Jlaryuu. llpzjr,reueulre MeAHbrx c[JraBoB.
Alrovnnuil, efo cnoftcrea u o6nacrr npuuenenz:u. Jlilre

OSrqar crrrKa v rraccuQuraqzx. Ctpoeuue, c
o3rzquo MaTepIIaJroB.

Mamepua.nd. H eu e m annuve cxue
e MareprraJrbr. O6rqas xaparTeprz crr4Ka,

PE3I4HOBbIX MATEPI,I€UIOB.

epaMl{qecKI{e I4alI6I.
IIAJIbI, eHfieMEre B [puoopocTpoe HVrUt.

lpr,IMeHeHrre MaTepr4aJIoB.

Tewa 9.2. llnacrlraccrr, OCOOeHHOCTI{ I,I OOJIaCTA IIOI{lr{eHeHvrI
KoHcrpyKqr{oHH fo MaTep Cocran [JracrMacc. FlanonHrarellt
cuSraraqur . Cso rz o6nacru [prrMeueHrrr rep\4o
TepMopeaKTnB lJIacTMacc.

Teva 9.3.
Cocrae pe3r{Hbr.

Peerzuu, r.rx HHOCTII 14 OOJIACTH IIOI4MEHE}II,I.f .

Tewa9.4.
Teua 9.5.
Pasden l But6op
Terua 10.1

Pasden I l
Teua 11.1

TAJIJIOB ,4ABJI

Teua 11.2
Teua 11.3

r.r coe4ltneuuft.
Tev:o 11.4

Cyruuocrr

O6r4re pe eH,qallr{r{ no rrr6opy Marepr{aJrr,r,
Ocuoeut MAmepuafio6.

MeTaJIJIoB 4auneurzev. Bia"tltr

Cyrqnocm ruEpeft noro qporr3BoAcrBa.
Cnaprzaaenaodru cra.reft. Cyr{nocrr cBapKu. T:anrr cnap
rzuon. Cyrqu$cm rz cxeva fiairKu.
@opuoo6pa":QBaHrre rroBepxnocrefi geraleft pe:eLnuetr. (

efi a6p a:uqnr,rM r{HcrpyMeHToM.

v ne-
llpz-



Teua 11 Ocrrosbr
rl4qecKux
o6pa6orrz no

3annro.re

O6ter'r n
ropHofi

llpar:rvu
He6onrurrEx
OCHOBHbIX

ocHoegofi

MeTaJIJIOB JIaSepOM:

B r4 r4X yCTpO ; Bo[pocbr la:epuofi pe3Kr,rx cBapr{r4

.3. Jlexquouuuft rypc

y3rr4 cocraBJr xer 33,3 0% or o6ru,ero

e rerllrzouuofi Harpy3Kr4 no (foprraanl

aywF

llp arrlrqe crr,re 3aurrr4 t

Soprr,rofi fpynnoBofi ayAr.rropnoii
lpaKTr4qecKr4x HaBbrKoB c qe,rr,ro frop

rolrnereuqraft (ltrC-5), neo6xo4lrmrrx 4nlt

NDAKTIIqECK,TX 3AH'TI,Ifi



6orrr e
neo6xo4urr.rr,x OCBOCHI,Ifl

Ta6nuqa 5.

rrbrft rrpaKTr{KyM

e padorbr rBrfiiorc.f, Sopnaofi rpytrnoBofi ay
rpyllnax ocBoeHI4f [paKTuqec(r4x HaB6I]COB C rf

onHoft o6pa:oBarenr,Hof flpolp aMMhr.

pa6or na6oparopnoro npaxrr.rKrya

Hofi pa6orbr rI
'rponrnofi
HoMy rr
rrpeAcTaBJreHr{Io

4.6. Konrpomwaxpa6ora

nrna yre6urlM [JraHoM [peAycMo.rpeHo BrrrroJrneur4e
npeAroxenHQMy [pe[oAaBareJreM BapvarTy. Brrnonr
I HarrpaBJreHo na (fopurzpoeaHrze cnoco6socrefi r car,r
n o6yuenuro, florrcKy Jrrrreparypbr, o6o6qeuunr, o$op
orrfreuubrx ppsynrrar:on (ttr(-s).

C aNaoc'ro.rrem wax p a6 or a

Cauocro HAfl cryAeHToB {Br.{ercr saNHeilrur4Na
o6pasonareruuo IIpoqecca, ulr,rM r{x cflocooHocTv K caM
IIOBBIruCHIIIO rc npooeccu HaJIbHOTO ypoBHr.

I]enr calr JIbHOI4 - caMocrosreJrrno npuotSpera:rr
HI4r, r4CIIOJIb3yt COBOEMEHHbIC o6pa:onarenrubre rexuoJrorura, o6o6
JIfTb, rrpe r4 AO pe3yJr6TaTbr BbIIIOJIHEHHO]N

KpI4TI4TIeCKI,I CHHI,IC 3HAHI{' I,I apfyMeHrfl.poBaFro
cBorr flpeAJrox(e

Cav

ra6opa'ropnux pa6or

AHAJIU3 METAJIJIOB H CruIABOB

aHaJrI,B yflrepoaltcTlrx cTalefr B

3a,4aHrzlo IIpeflo

(nK-s).
3aKJUOqaeTCr B r43yqeHUU OTAeJlbrFrLI X



HVTfr

TOB:

frM 
'I

MATI4KA.

Byroqaf,

TEJIbHO

Qeccur.r.

84T6 I{

Cauocr:o van pa6 r HanpaBJrega Ha 3aKpe[Jreuze u )/rrydrerlu
BKJrroqaer r ce6.a cle4yroultre Bu.D,br pa6otbryve6uoro

oIIepexarc pa6ora, flo.qroroBKa K rrp anTr4qecKr,rM
pa6or:au, ,UTOTOBKA K 3AIIETV.

OK9TO [pe[oAaBaTenb [peAJraraeT c'.fyAeHTy
M cryAeHToM uoxe'r 6rrtr trpeAlloxeHapeSeparunnyro , llpu

Crya IOTOB,'IT , AEJIAIOT IIO HEMY
cr flepeA cryA Jly.rmue AoKJra.4br
cry4envecxoil r uSepeuqrzrz.

s. oFrpA3otsATEJrbHbrE TEX rroJrorl4ta

fo MarepriaJla oQoplrnena B r:trdAe
KI CIIOJIb3OBAH14 ctan4aptrofi nporpaMMbr s PowerPoint.
HOrO HafJIfiAHO- oro MarepriaJla ner<uuf

npoextop).
OAnaro paMKax IIpo AeHI4r rIpaKTId IecKHx sar:srui.i u

npaKTr4KyMa BAH KonKperubrx curyaquir c qeJrlrc
vr pa3Bri"tfifl. rolrnetenqraft y o6y.rarorqzxcr.

C rlenrro iKT?rBrr3arluu qaMocrorrenbuofi pa6oru cryAerrroB rIeJI
ofiepexarcqe{ caruoc:roxreturofi pa6orur. C'ny4euru
orAeJlbHbre r:e[rlu, ot4enrHble Bo[pocbr, AoloJrHlITeJrbH

IICIIOJIb3OBAH14E

rypy Ao r43r{ TeopeTIIqec MaTep[aJIa, qTo [o3BoIteT npefio
uurift cryA Marepr{aJr. llpr,r srou Bbrpafo€lrbrBamips

or u yuenraft, cnoco6uoct
coBpeM e co6rrrzl, perrrarL npo$eccu<luzurrHrre

qTo mpaHTr.rpyeT ycllemiHoe

lpoxoAprT B

y cTyAer{ToB
BATF

AhrBaTL eto a yM BecTr{ AITCKyCCIZTO, apryMeHTr,t.poBaHo
cBoro roqKy 3pe

MaTeprraJr, olpopMnrTb, flpe]trcTaBJrfirb ri

.{o

Fonrruas JIEKIII{O

perbcr Ha r43yq

remnrrfi 6araN
JIICBATb I4 OII

ocHoBe eAIIH Teopr4r,r tr

O6cyN4 e cTyAeHqec AOKJIAAOB
K€UI I,IHTep aKTLr B TEXHOJIO pasBr{BaeT

Aorrp$eHTarl.r4liD I,I

llpeAcTaBnr:rc,Tc-{ Ila.

.ftr 4r:ruo
rrcnoJlb3yeTct

Arr€uoroBoM
cnoccr6ttoctr

EIO

)i[-

OIIE-

Era

rpo-

Ta-



6.O OqIIbIE CTBA AJIfl TEKYIUEIO I{i:Cl

v AEM IIPOMEXYTOTTHOIT ATTE CTAIIIi II4I

IIo IAM EHI,Ifl AI{CUIIIIJII,IHbI lI ITnIEBHO-
1!{ETO OE OEECIIEqEHI4E
oclro

c llo;r eu o peftu,rHronoft crzcreue KoMlJreKcIIo
rr,r:uaunft cry4 HTOB HA OCHO HaopaHHbrx oaJIJIoB, ycleBaeMr)cTb cTyJl
HI{BAETCfi CJIC IIII{M

Mar<c on, ua6npaeua{ cryAeHToM lrcl
r<pr,reaerraofi

AIICIII{IIJII4 HE

AeHT MOX{eT rr

a)1

3, K ro.requrl\4
a)
n)

4. K rune 4e(percrau
a)
n)

clrr4;
pa3A

5. flpeaen ocru (rpeu

Ofr PAEOTbII CTyAEEI.T,OB

eft, pavra 100.8 r<ouqe ceMecrpa tro

u) 4; r) 6;

6) rpaearre .qrrcJroKarlrzfl ;
r) Br,rHToBbre Ar,rcJroKaUr4r4;

BOII

MoTpeHa c 3aqeTa; IIo pe3yJrDTaTaM paool'br B ce
orIeHKy:

- (3arrreH )-or61 r,r ee 6arnoB;
- <He o) - MeHee 6aruos.

nflff pefiTuHr-KoETpors
s ad au ua, npuu epu utit e apuaum)

Pefirunr-nourpo;rr, I
'Ozvecrofi peuerKr4 KoopAr4Harlr{onHoe qucro:1. lnr zponalrHoft

). u)lL2:.

2. {na rpaneq r,rpoBaHHofr erKr4 qr4cJro aroMoB (6asuc), flpuua.qr
KprrcTaJrJrrrllecKo perrrerKe, paBH

a)
r)

6. Ha pucyrure

AoMepe;
bIBHOI4

6) glzcnoxaqaoHHbre aroMbr;
r) Ar4cJroKarltrr4;

conporrlBJreHlre) onpegenaror ua. ..
6) npecce;
r) va-arHranonoM Koflpe;

r(a3aHa cxeMa epeHlir TBep,{ocTrr rro MeToAy:

a) Bur<xepca,
6) Epr.trenna,
n) Por<renna,
r) lllopa

qerH-

oqe-

cry-

r) K.6;



7. Mero4
eM"

8. B qeurpe
3yroTcr:

9. I{u$pofi 2

10. Irllrero rquecr
a)

li.

12.

a ruruQo
a) nopu;

Vnpounenue

13. O6pa:onauae
npli...

a) noruro

14. Terranep aryp a

15. @agosHft

'r
4!d

ld0

a)
n)

n) Soryc

a)n
6)
n)
r)

a) uennoaepuucrLrx
6) cron6uarux l(p tacraJrJroB,

n) pannonecuull tpr4craJrJroB,
r) panroocur,rx r..F, 14crarr()8.

aneprypy;

oopasqaxnuj4Hu...
6) pacxu; n):epua; r) neueranluuecxue nKflroqeHrrr;

eTarna B npoq nracruqecroil geQoprvraquu o6r,l cHserc:s ...
BbIIIIOHIIEM OCTI4;

eHueM qI4 Ae{peKToB KprrcTarruqecKoro cqpoeHr.r{;
eM co AeOopMarlr4u;

Y,qHeHHbrM eM Ar4croKarlr4il;

paBHoocHbrx 39peH rs ge$opuupoBaHHbrx KprrqmlrJroB

Bo3Bpare; n) :analne; r) pr:.npu

AJrr cBI4HIIa rexHrdqecKoff qr4crotfll coo"raBJrt
,noa. n t -1?oC D 6000

cnraBa, co 95% Sn u 5o/o Ztt, nplr reuneparype 21

llt'
a) )Kr4AKar Oa3a,
6) Nugxa.s Qa:a u xpncra.,r.rrrr Z,n,
n) xz.4rax $asa u lcpzcralnrr lJn,

r) uexauzuecxar cMecb npucla;rnon Zn tr

H aoriq



1. Crpyrrypa,
a) aycrenrarorr,r;

2. flpegcranu MIIKpocTp

3. Ta(yro

4. flpegcraue

5. flpuelrneuaa
a)Yl2

HU)Kenp

a)Y12

Pefirunr'ronrpo.lr II
co6ofi crr,tecr lpeppura r.r ueMeuTrrrfit,

6) nepnra:ro n)uapreucuroru; r)nege6iyprarou;

CTAJII4'BJI'CTCfi....

7. I4z
a) V1

8. Crpyxrypa

r) lraprencvn;

orNrzr (ro
a) npono
CIIJIABA;

ua 30 - 50oC npenntrarour4x toMrreparypy

6) er:o 3aKIIOqa$luatC.'I B HarPeBe CTalIlt IIbIIIIe
nocJrenyrc OXJIa)KAEHI,IU

a)
n)

a) [JracTr4HqaTr,rM nepJlr,rT0M ;
6\ .hA^nr:f^i,.

r) sepuuorrrlr nepnr4ToM;

r) ayc:renrmou;

a) ceprrft uyryn;
6) 6enrrfi uyryn;
n) nrrcoxonpouHr,rft .ryryH;

r) roar<rafi uyryn;

r{ar Mr4KpocTpyloypa fBJrffercr ....

ffitsffiJ a) rosererlrlqecKalr 6eruu vyryHovr;ffi \{ :a^"""'""'

={Vq 
6) cepuu qyryHoM ua $eppuro-neplarnofi oc

in- ),/ \- p\ rcrpnr,rrvr qytyHOM na $eppf.frgOfi OCHOBS;H.M -1"-"-*'
*[ruil' r) yrurepoAr.icrofi cra,rtro;

Rffi.-?
)TTUIb ,[I.'I I43TOTOBJIEHI{ff MOJIOTKA _ 3TO. . .

6)Y7; r) P9; r)X12M;
,eAeHHbrx BbrcQKoKa.recrBeHuofi xoncrpyrquouuofi craJrbro

6) PlQ; e) 3OXfCHA; r) 6,0

)AeHH6rx raueclnennoft KoucrpyKrIr4onlloft cra,rrp,BBJrffercfi c
',; 6D Cr3rn; n) A40; r) 60;

uut 45 nocne ndruroro orxr4ra...
LIT + [ep[r4T; 6) Uelrenrvr + [epJlHrf;

np14

n) nporei<aer uaqv:reJrrHo 6 B cJII,ITKax 14 orJrr4BKax 6onrrnoro ceqeHrrr;



10. 3sre

12. Mapxa uu

a)

B)6
r) uncrpyla

15. Ocrosgbre
a) nr,rcoraa
6) uanax nn
e) na,raa nrorn
f) Marar nr

L flonuvepn,
cnax pearqnft,

3. ,{,rr e

4. O6rerru c

2.

r) 3ro rep
rlar4 npr,r Te 1100-1

rrpoBoAr4Mar c rleJrbrc ycTpaHeHrr{fi IeHAprr.THo

rryryH co yruepo,4 B KoruqecTBe...
6)2,14%;
r) 4,3%;

co6ofi,..
3HaqeHr,reM npeAeffa [poqHocTra

orHocr4Terr,Hbr u y gluweuweul25 Vo ;

a) 4,

B) 3,

11. Cn,rar lrapxu npe
a) cepbrfi

npu 250
c
c coA eMyfiIepo4a2,5Vo;

6) cepnfi
r) cepuft
r) cralr cTyro, co

1,0% Mn - oro. . .

a) 09

13. Cnnas P6M5

6) r<ou

14. Cnnas cracre MeAb * ur4HK

0,25Yo yrnepopa;

eurarrnofi vI cTaJItt COCTaBa 0,9% c,

6) e0 f; n) 9XBl; r) 9XI';

ACTABJI'CT v,.,
ooAep)Kar[yo oKoJro 6 o/o C u orolo 5 o/oMo;

coAepxaqyo orolo 0,6 oZ C u orclno 5 Vo Mn;
CTAJIb, Aepxauyrc oKoJro 6010 W u orcolo 5 Vo NIo"

cTaJIL, COA ororo 0,6 o% C u onono 5% Mo;

t.,.
r) nefisunr6eporra; r) raryublo;H3oii; 6)

BbrcoKa,fi onpoBo,qHocTb, BbrcoKar Koppo3.aoHHa{ c'ro
HI43KAJI npoBo,qnocrr,, HI€Kalr Koppo3I,roHHiuI croftKocrb

rrpoBoAHocrb, Bbrcoxar ropposuourrax cro:fr r<

OIIpOBOIHOCTb, HI43Ka{ KOppO3I4OHi:Iat

iirunr-rcourpo"rr III
paTrzMo IeBarorlr4e npfi oxJraxAeurzn 6e: r4loreraurur

6) auop$uuua;
r) xpucrarruuecrrzun;

BbICOKat

B6ICOKAII

a) repMo
B) repM

He4octamou IIJIACTMACC

a) ffro TEXHOJ]O

e) OCTE K

KayqyKoB
a)

a) HaH

6) rrrcorax cror,rMocrl;
r) nrrcoraa fiJrorHocrr';

KO r4CnOIb3yrOT. . .

cepy; n) napa$uu; r) ranrx,

1-10 n4 B nocJreAnee BpeM-rr Ha3rrBaror ....
6) roracreparrrr,r;
f) lpaHy.rraMr.r;e)

MepoM

%w,0,8% cr,



a)
B)

6. {nr xo
3HarJeH CIeAyro

cnraBo$ yMeHburarb o6teu npra 3arBepAeBar-rr4r.r r{refinux cnnano$ yMeHburarb o6beM npH 3arBepAeBar-rr4u r{ oxlt

roreKyrrecrbro; 6) ycagxoft;
uctarlrrzsaqneftf r) rcpucrallusaqueft;

ypoBrur uera;rfra, 3arrzBaeMoro n ,rurefinyro noJroc'tb @opmr1
Ifi greMeHT rl4Tfir.rxosofi crrcreMbl -
)P; 6) runaroynonr,n:anr;
K; r) uurarellb;

Hr,reM, npr4 rtoqouu Koroporo s rr,rrefiHofi Qoprvre nolyuam
te I{ pa-:MepaM r xonQurypaqr,u{ orJrr4BKrr frBJr.xerc . ".MoAeJrb; 6) crepxreur;
ofioKa; r) crorn;

)TaJrJroB AaBJreHtrreM ocHoBaHa Ha MexaHr{rrecKoM cnr:fictse.. .

rpoqHocrr4; 6).rnep.{ocru;
fiJracrr4qnocrrr; r) xpynnocrr.r;

KYITCCTbIO;

KaqecTBeHHoe cBapHoe coeAI4HeHI4e

14BACMOCTb

6) saraluraeuoc'mro;
r) upoxalunaevrocrrro;

cuapanaeuocrrrc?. . .

6) rrusxoyrnepoAr4crarr
r) uusxolerurpcrBaHHas

a)
n)

7. flpucnoco6n
6.nrzsr<yro no (f op

a)
B)

8. O6pa6o:ura rvr

a)
n)

9. Texuoro
EM BHCIIIHI{X CI,IJI,

a)
n)

10. OcnosHHMLr

a)
n)

11. Cnoco6uocru

a)
n)

12. Kar<ofi rr,rarep ooraAaer
a)
B)

13. Pyvnyro 4yro
a)
6)
n)
r)

14. finx
KapHo-

rrp r,rMeHrTb AJrr .. .

.4LITeIbHOCTI,I CBap Kr,r ;

OCTB,

yro cBapKy rI
eHIns

a)
n)

flo

rr,rx cTaHKax 4cloJrb3yroT
apeauoft pesef;
oxoguofi ynopuufi;

6) pacrovuofi peseq;
r) $acounrrft poseq;

15. Onepaqrzx
eTc-'I...

a)



Bapuanr J\b 2
1. llpu Tep ecrofi o6pa6orx rla.ra, rr3roroB.rreHuoro, r43

6r,rna errnonu sararxa c 760 C. Ilparunrno nu 6*t.rra nrr6paua reMneparypa
Odouryfi're cnoe . Karo crpyKTypa Bajra flocre IaHHofr Tepvr

2. fitn BJIEHI,TS N MarHrrroB v cfiorreyerc.fi cnnae IOH{K
pacnu$pyfire 14 onpeA K KaKoi rpyfine orHocrrrtcr galrn.rrt cnlan
qeuaro; 6) o6rx BJrr,rrHrre 4erupoBaHr.rr Ha cnoficrua crrJraBa; u) yraNlrre
CBOftCTBA I{ npeA6rBllreMble K cnJraBy.

l.M vlqA
revnepa'ryprr 84 oc. 

Lrc ArrarpaMMy xeJle3o-rIeMeHTI4T,'FK nr4Te
pexuM 3aKaJrKr4, 143 3TIIX eHToB 6yAer ralretr 6onee llbrcoKyro
I43HOCOCTO nyirufie 3Kc[JryaTarlrroHHhre xapaKTep
JIOXI4TE BI,I,q .4rx gauuoft CTNILI.

2. lmo6 KI4 CAM r4cnoJrb3yerc-rr cnnae 8T6. llpunegulre xut

3aAauue
Oxo erlrro.raer

1 . 
'{era,rra

AU]I,IH I13

TeMnepaTypbr oc. yxaxur:e
JIe3O-UeMeHTI4T,

CTAJI14,

2. [nx
cnJIaBa, pe)Kr4M

Onuruure npoq

CTAB CIJIABA, ynpoqHrro
npoueccbr,crpyKrypy.

1. O6rs npuqr4Hbr
MOfyT
JlOII}IbIX

2. Nrs
EpAMql0-2: a) Qpyirre
cnran; 6) OCHOBHI'Ie

l.B
MOr{HaS IIp

pexr4M 3aKaJIKt4, r4cno.[r,3yt
t13 4eranefi ulreror 6o.ree Bbrcoryro rtsepAocrb 14

e xapaKTeprr llpe4noxure Br4A orrrycKa npu ueuuuull

BJICHI,III Aerareft caMoJrera nn6paH culan l{16.
nuqecrofi o6pa6oxlr r4 noryqaervryro
e npu repuoobpa6orre.

Bapuaur I& 3
I43 CTAITI4 3aKareHbr: olHrr - c reMneparypbr 760 "C,

40 garaleuu: oAHrr - c reMneparypr,r 760'C,

'repuuvecrofi o6pa6orKr,r lr noryrraeMyrc
rrlrze npr,r repMr4uecroft o(ipa6ome.

Bapuanr I{b 4

u olpelenrrre, K KaKoft rpynfle orHocarct
u rpe6onauzx, fipelbrBJrreMr,re K cnra]By.

BeHr,rs Hanprxeur4fi rrpa gar:zurre. Karue
npn rron? o6pasou Molnuo rrpe.{oraparv:m o6pa:o

npr{MerureMbrx .B cyAo cTpoeHr4l4, Bbr6

xe-

OI,I

u

4pe,q"

co-
9TOM



muOpyftre
TepMuqecKyro

1.

BepxHero r4

uuOpyiire
B) yKaxr,rre Bo3M

6mr npuuuna n

[pr4MeHeHr4r4 K

(pas, o6pasyo
CTC ECTECTBEHHO

Ka;KAoft Ir3 grlrx

Bpa leHrrr, nporr
crpyKrypbr, r,r

AyeT npuMeHr4Tb
IIEHU' BbICOKUX

JI70: a) pacruu
Kofr rpynre

tnep,uufi aeu
6orroft uoxuo g

nslx gera,reff, u
crna cnnana; 6) o

1.

6orra ron
npoqecc npr4Bo
HeAOCTaTKaM14

rro cpaBHeHr4ro c

6pau cn;ran AK4

2. B xaq

2. [lx uz

1. Craruu
Bapuaur J\b 7

fi puuar y axci<anaropa cJroMaJrcr B Mopo3uyro noro,{y.
ovrl.r?

2. Kparro

I. Crans

2. ltrt uz
.x xapaKTepr4cTr4K'/

euu"r gera1tefi, noJrylraeMbrx nry6orofi rurarrnn orlrofi,
yftre cocran Ia yKaxr4Te MexaHr4rrecKve cnoficrna; 6)
ItTbcr.

1. B pesy

2.Hazua

cnJraBa I4 Bo3MO)nHyIO TepMUqeCKyIO

Bapuaur J\b 10
HH3KOTeMnepaTypHar TepMoM

ofi cra.,ru. c Io3I,IIII4I,I TeOpr4I,I AI,IC OKaItrI4R,

npe-

CJIC-

nory-

CNJIiIB

K KA-

cBor[-



1. Cyqu u ocobenu MapreHcr4THofo npeBparrleHr4r. lllpupoga
xpylKocTr4 0LITA B O"0aJII4. BJI[ser coi4epxaHrle yflrepoAa Ha csoffcr:ea
HOIO CnIaSa?

2.Bx

eroro culaea; 6)
qecrue cgofictga

NATOK KO

yK rffiTe M

cnnan; n)
rypy. Onr.rurzre

1.

BJII,I'ET HA

nurl crpyrrypy?
CKJIOHHbI K

perueuue)?
2.Nts

cTaB r4 onpeA
poqHeHl4r 3TO|O

1.

B .rett npuuuna croftgrs noryqaeMbrx [pI4 gloM
2. fittr. caropubrx tpy6, ucnonrsyeMHrx B M

cTpoeHr.rr{, B cnnas JIO62-1 a) pactru@pyftre cocraB 14 ofipeAe]rwre, K
OTHOCI4TbCT A cnnan; 6) o crpyrrypy u csoficrsa cnlana; n)

eMble K cnJraBau erofi rpynnt,r.

Baplraur .)tlb 14

Hrre ceoficrga ra BAHVA,

L Karoft MI,IqECI(Ofr rr y KaKIrx llyfyHoB Mo)KHo noBr,r
HOCTb, TBepAOCTb Kar ynrenrururr lu'refillrre Har.pfixer{rrrr B
r{yryHHErx Ko

2. BJlT4flH!]E cKa yffrepoAr4crofi cralu H crape.t lL{ Aropanro
csoftcrna aaxar ofo cnllaBa,

Bapuaur.llb 15
crpyKTypbr 3aKairKn (MapTeHcr4Ta,1. Hapu

ra)uo
6ar:a ornycxa).

) IIr.o

cocraB a onpeA

ONI4IIIIITE BO3M TepMr4lrecKyro o6pa6orry; n,) npuregrare

Bapuaur.llb 11

)yKurrrx aBr,raqFoHH6rx peaKTr4BHbrx Asr4rarerefi /lJrfr rr3roToBJr
)a Bbr6paH cu.tag BT14: a) npraee4rzre xr.rMuqecKrr.fi cocraB (

ecr<ue csoftcrep; 6) onpe,4enure, r naxofi rpynle orHocr4Ttrct
l pet{}rM Bo3MqxHOi TepUOO6pa6ornr4 tI flonyrrae]ltyro npr4 3To
,olleccbr, nporel(aloque npu repMuqecrcofi o6pa6or:xe.

Bapraur.llb 12
aJrrr3oM o6Haptxeuo KpynHoe 3epHo y ornyrqennofi cra,rz. Kan
a crwvr? B uerl rosuoxnar npuurEua? Kar ras6eNarr, groro? Ka
J xarux cranr$ sro ncr:peuaerca? KaKue rzs nepelrprcreHnblx cl
6pary: 40X, 4gXH, 45, 30XM, 40, 40XfC, 40XH:MA (o6ocHy]

roBJreHr4fl aerarfefi caMoJrera nn6pau cruan AMq2l a) pacruuQp
:, K raroft rpyfi[e orHocr4rrc.fi AaHurrrT cnnan; 6) olrrlrrrrare crr(
tnasa Lr o6rscul4Te flpfipoAy y[poqHeHr4r.

e cTpyKTyphr qTnycKa (MapTeHcHTa oTlycKa, TpoocTHTa
,rcHIrTe pa3nr4gl4e I4x MexaH[qecKrzx cgofrcre.

rrenLrs. pa44aropurrx rpy6or BbrdpaH cnraB JL90: a) pa(
K KaKoff rpfune oruocrarr,cr 4aunnfi cnnan; 6) onumure
xapaKTepuctr4Kr4 MexaHr4qecKlrx cBofi crB crrJlaBit,c[JraBa; n) npune

HC

cBoe

v -

cy.{o-
yIIIIe

olB-



Bapuaur.I{b 16
a3oTap oBaHlr crme , yKaxr4Te reMrreparypbr, nlprr KoroFbrx

ArrTcr Ilpoqecc ro I4CnOr63yS Ar4arpaMMry cocTotrHr4q
noqeMy He IIp or{3Bo.(r4Tcr npr4 reMneparype
Ha,gonur:e urap(a cranefi, npr4MeHreMbrx,4Jrr a3olrpoBaHr.rt

rraraqecroii u [uruuro-repuuqecroft o6pa6orru.
2. fitrt BJrenrrr prAa Aera,reft , r4c[oJr63yeMbrx B cy,qocrpoenr4r4,

BpKMq3-1: a) Qpyiire co(ran u onpeAeJrr4re, r xarofi fpynnro orHocr4Tbc.rr
cnnae; 6)
rpyrrnhr.

1 . Ban, us
BI,IJIbHbIM

MapKy 14 pexr4Mbr

2. finx
Harpy3Kax,
IIC OTHOCI4TbCfi

Jrerr4pyrorqrrx 3JIe

a:or, o6lrurure,
r{ Bbrrrre 700 oC.

nolHufi IIUKJT rrx

1 . B qerra

lggercg?
2. flnx blx gJreMeHToB KoHcrpyKIII4tr caMoJleroB l

cnrae MAl1: a) pyfire r.r oflpeAenrrre, r raxofi rpynne orrroctr.rrcfl
cnnan; 6) o crpyKrypy r MexaH14qecKI{e xapaKTep14cTr.Irc4.

Bapuaur.J\b 19
1.B comana: 0,86 C, 4,2 % Cr, 6,2 % W, 1,8 % Y tt !5,2 %oMo

KAJIIfl4 OCTTUIOCb ofo ay Hagosure MapKy craJrr4. Kan erurrer
CTCHI4T HA EE C ctua? rlro HaA cAeJlarb, .Iro 6H us6anurbcg or oclaroqHofo

2.Nrs .qerarefi, pa6orarorqux [pr4 rroBr,ruerrHbrx T

(300 oC) c nnco
yIIp aBJreHr4ff caM

nu6paqrao Harpy3KaMr4 (.ueralu lproserurxa, r<pn,na,

Ba II yKaXI4Te I43IOTOBJI Aerarefr r{3 AaHHoro cnnaBa; 6') yKaxr4Te
cgofrcrna u npe e K cnnaBy; B) onr4rxr4Te npr4po,Uy ynpoqH
tr.roguQrzqupo

Bapuanr J\b 20
ro{crpyxqura, rrcroroBJreur4e roropoi.i rpe6yer

croxnoft rrE6rcu,

1. lnx

Baplranr J\b 18
CTTUII4 XOJIOAOM 14 B KAKI4X YCJIOBIIfX

eroM a gp.), cnras AJI19: a) pacmur(ppyfi're

n6pana cra"rr f 0xn: a) pacuruQpyfire xrauraqecrnr)i cocras .r,r

e orHocurrcq {aHHar cra.,'Ib rro Ha3HaaleHuro; 6) ua.:uaurre tr

lxr,r, npr4BeAnrq ero nogpobHoe obocHonanze; n) ontauzre c
:re, r narol
tr.tz.recKofi o6
CBOI4CTBA CTAJIII

Hbr ,4aHHoft crarr4
e repuzuec(oit o6pa6orru. llog6epure BapuaHrr,r Bo3M

MeAno-Hr4Ke[eerrft cnrag AJrr rr3roroBJrenar trpono,qoB,
KOB,

2. floz6ep
BEIcoKr,rM conpioraBJreHrlerra: a) pacuutppyftre cocr:,an; 6)

rell-
DV I{

n<v 11

ay-
,)



pocrpyKrypy
cnnaBy.

V8, uauecure na
cyrrlHocrb npe
Hofr 3aKarKI4 or

pyft:re coc:ran u
nonuHe ceoft

1. B npoq
4eQerrn. Karze
cra,rrrr,r? Kan
yMeHr,IIILITb

TE COCTAB 14

csoficrsa u

LB
rez MeroAoM
cTBa, HiEHaqbTe
,r cF,oirarBa craJtn

cTopoB B

crue ceoftcraa, a

o6pa6orru, o
cTBa .{o 14 rrocJle
npoqHocTb

Auzrarerefi acn
rpyrrne oTH

yKaxr4Te

MapTeHcr4T oTny
MbIX crpyKTyp.

cocTaB a onpo

crpyKrypy
crrJraBy.

1.B

2. ilog6ep

2. lro

2. lloa6ep

1. lloa6ep

2. finx

1. KaK ra e

2. llol6ep

rsoTepMvqecKoro npeBpauleHrrr aycTelrrdTa
KpItBbre cryneHqaroff 14 rnorepMrrlrecrofi ganalor.

H crpyKTypa nonyqrrrcr npz erolr, I) vena o66Iq-
o6

rerrcuft .qflfl I,I3roroBJleuv.s o6ull4exlz caMoneros: a)
AerI4Te, K fpynne orHocr4rtcr gannrrfi cnlras; 6)

rz rpe6oeanur, e K cnnaBy.

Bapuaur J\b 22
TepMurI Ir oopaooTKr4 cTturr4 MoryT Bo3r{Izr:aTb

zr e'nax 4e1pe B flprcyur{ yHrepoArrcTbrM, a Kar{He -
BCCTI4 .qera.,"rr4 u3 cpe4Heyrnepo.4ucrofi

ocrr ropo6n rz :ar<alounrrx rperqzu?
MeAHO- blii cnraB AJrt I,I3roroBJreuur nor:ygu: a) 0pv.fi-

K KaKoft orHocr4T6cr Aannufi cnlan; 15) yKalrr4Te (t

npe eMLIe K CnIaBy,

Bapuanr J\b 23
cTaJIb AJrt BJIEHI4ff ,qJI' I43TOTOBJIEHII' KOX(YXTJB 3JI

T4 Onrrrrure r4cxoAHyro crpyKTypy z MexaHr4r{ cBolr-
BO3M repruu'recroft o6pa6orxu, onr4trllrre Mr4t v

IlocJle TepM

MapKy o.rr,qJrr r,rcroroBneHrur (IlpfinaurBa}j]na) B6rBolIoB
eue. YraNra're TeMnepaTypy nrilB.fleH'rf, 14

)Ke TpeooBarpu, np9A6rBrseMBre K 9TOMy fipunc,rc.

t4

cyrrlHocTb Arrqnx npeBpauleul.rft, Mr4KlpocrpyKrypy cBoii-
nruqecxoii Karulr obpasona Mox(Ho noBlrcr4Tb y

BJreHlrs fip qaToK BeHTrriuTop oB AJrf KoMnpeccopoB
6: a) pacruraSpyfr:re cocr:au rr olpeAeJrr4re,

AaHHbrfr 6) onuuure Bo3Mo)KHyro ylpoqHrnotqylo
e cBofrcrBa I4 BaHI,Ifl, [peAb{BJrreMble K cnJIaB'F.

Bapuanr J\! 25
xofi cranu riaofnu nosuraxnyrb raKrre crpyKTypbr: {e:ppur + ua1
+ $epprar; Tpoocrr4r ornycxa? Oxaparrepzsyfir'e raqecrro r

refKon[aBKr4{ cnJraB AJrr rloArxr4nHr4r@ cKoJ'rlrlcerllu: a) paLcul

re, r xarofi rpynue orHocatrcr 4annnfi cnnan; 5) o[]rurr4re
B.) yKalxr4Te OcHoBHbre csoftcrsa u rpe6onauu.rr, npe,qbrBjrt



Bonpocr,r Ha 3aqe'r

I,IKAIJLIA uanon. Ocnonurre rr4nr;r KprrcraJrJrxrqecKr4x po
KpIIcTanI14rI perrleTKr4.

2. Mero aHaru3a

Hr4e MaKpocrp

Oupegerenue

3.

pocrpyKrypHofo

4,M
reeplocru. Mero

1

rarnon. I

pornep4ocrr. M
5.y
6. Kpa
7.

8.

A XI,IMI,IqECKOTO

CTO.flHII.fi.

11. C

14. r{

MeraJrJroB 14 cnJraBoB. Marpoorpyrrypa.
HOrO Maxpoanalus z3JroMoB MeraJrJr o,B. Crpoesze

cep6r - A orneqarKoB (rraero.4 Eayrraaua).

yKrypa. BJreHr4e Mr,r(poruln(poe. O6nacru npr,rMeu

Tnepgocrr. Klaccralpuraqut MreroAoB

MOCTbIO.
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