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E 3apy6erarb,tri orrbrr B oOnacrn aBToMarlr3auuu
Ilp0qeccoB It fipoE3BOACTB, aBTOMaTEStrpoBarrHoro

XIETIeHHEIM qLTKJIOM [poAyKqr{I{, KOMrrbroT€pHBD( cr{cTeM

COCTABJUIT' IIA}NIH'IE OTqCT'I IIO Bb''O,'{CHHOMY 3AAAHIIIO nn
Bo BuelpeHrrr{ p$yJrbraroB }rccJreAoBarilrfi u paspa6oroK B

TeXHoJIOruqecKLrX llpoqeccoB U IIpoE3BOACTB,

B peey-m,rare ocBoe ,rMcTIE[JTr{Hr,l o6f raron-p#cr,r(omr{eu :

cTpoeHr{e MeftuuroB;
- $anoeo-crpyr(ryp COQTAB CIINABOB;

I{ CIINABOB HA I{X OCHOBC;

MeraJrJroB (aeQopMarys, pesaur{e, TepMnqecKaa o6pa6orr4
npousno4crno);nafir4 cKJreEBitHue,

_ HOBbIE

MarepnaJrBr; Ynrerr:
_ [CIIOJIb3OBATb

Mz4pocrp)a(rype) n
yAapHaf Bff3KOCTb,

_ IIOJIb3OBATbCfl

croco6rw ux o6pa6ofiq{.
Bna.uerr:
_ OCHOBAMI.I

3aroroBoK u Aeranefi.

IIEMCTAJUIIIqECKTIE MATEPI{AJIbI II KOMNO3nItrOHHbIE

,qoBaHue na6oparopun An, KaqecrBenuor_o (no
)ro otrpeAenetnr cnoftcrn MeraJUroB, a crrJraBoB (rnep4ocrr,
rrJracrrlrruocrr u r.4.);

IIHbIF.{U IaHE }I IIo XapaKTeprlCTI4KEtIyf MaTepI{aJIOB L

TEXHOJIONIqECKOii OCHACTKE NIr IOJITIEEI{f, PA3MilIHED(

cTL HCKOTOpETC

d ac 4 un nwtu (m a mep uoto e e d e n un)

4.1. Pacnpeduteuue rpy B s.e./.racax no euilatn aydumopnofr u
coJjtocmrrnmenonofr no
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Ocnomr reoprrtr crrJra
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XIIMI{IICCKIIC CO E.III{HEH.

]oB

Totnrrt crIJraBoB. Ilons'rrae
tE KOMNOHEHTOB CIIJIABA.
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Cra-un tr q.vryrrrr
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TepnrnrecKafl f, xEMtr
o6pa6o a MarepuaJr(
Teoperr,r.recKr{e ocHoBE
Marepnafloa. Cyrquocrr
repuoo6pa6ornn.

io-TepMtrIrecKafl
B

TepMuqecKofi o6pa6orxu
rr ocHoBHbre trapaMeTpbr
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Cta.rrn tr cruraBbr ctretr
I4ncrpyrra enramrrbre cra
pexymero r{HcTpyMeHTr
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I|nernrre MeraJurbr n (
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Ocnonnue HeuerarJrx
KOMTI03ETbI

fluagrrraaccbr, creKJro, Ke

MareprraJrbr. Ilonrueprr.
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4.3. Tantamuqecxufi tnan no

Ilparcrrecxne (ceunnapuare)

denmetonocmu

Beedenue. Ceoftcr.Ba MareprraJroB ra MeroAbr rfx
rrccneAoBallur. ArperatHbre cocTo.f,Hrr, ll
npeBpaqerulr BeuecTB. Ta6tn4at

(Das6r r{ IuarpaMMhr cocrorHr4x cruraBoB.

KOMTIOHEIIfi)B CIIJIABA.

Yrnepogncrbre c epucrr{xa
n xlacca(praKarlra

)TrrepoA . craar,l Ir {yryHhr.
Crneudat

TeoperrmecKr,re ocHoBrr replvrrlvecroft
o6pa6orrn Marepuanon. Cyrqnocrb rr ocHoBnbre
rapaMerpbr repnaoo6pa6orrlr.

llncrpyrrteuraJrbnbre crilrr{ rl crrJraBbr. CraJM
4rrr pe)Kyrqero r4Hcrpyr!{enra. Brrcrpopexyr4{e
CTAIII,I.

ALrrcur,rnrtfi u crJlaB.br lra ero ocnotsc.
Anowurrrl. K.naccusrraqrffi lr MapKupoBKa
rurroMtrHrreBbD( crlJraBoa. {eQoprvu{pyeMbre

Ilnacnraaccbr,creKJro,KepaMr,rKa"p"rr-iir"
Marepr{rurbr. flonmueprr. @oprraa }r crpyKTypa

Tenra nparrtrqecKoro 3ar{fl Ttrr

Beedeuue. accuSu
/tpeaecruute Jvtamepucuw. Budw, ceoijcmea u
o6nacmu npraileHeHun.
fuIeman tw u cru Kt6br. rt,t ruc curlturcaqwi.

Ta6nu4ut

TexnotoetuecKne c a ottcme ni emffi .

Cmpaeuue -Memarlnos u cnneBoB.



fluQfuysuoHHue npoqeccw 6 r4ema]rne.
(Dopntupa t aHue cmpyKmypbl,t remu"j u, 06 u
cnilaB 08 npu Kpucmmuu3aquu.
Bnunaue Hazpena Hq cmpyKmlw u ceoilcmea

Cmendw

KoucmpyrcquoHHue MemalJtw u crutosu.
TeopunuffiexHojrozunn uqecxoil
o6pa6omxu cmcuu

uecKap- ,6pa6rmiaiffi.
ulnocucmoilrcue.

U tAmAIvtnOBOVHWe Cnfl A6w.
lufamepuanbr, npuJnte Hue wu e 

" 
p osouuroi

o mp a cnta np oJnuutJt e H H O C m u.
SnexmpomexHuuecKue Mamepuanbt, pesuHa,

6no6.

Teua r sEA CPC

cmpoenue h4emaruo6 U CruQ6O6.

u vy4)rrbt. ,Quazpauua cocrnotHun <<Xeneso _

u xruuuKo -mepu uq e cKan o 6pa6 omxa

cmunu. KuccuQt qufl n0 HaJHeqeHuru.

Jfaboparopprre pa6orbt He qpelycMorperrhr

Cauoctosresrnar pa6ora cry
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Pafien 5 <<Xiryuro-

IIHCTpla4eIITarIbEBIe,

2.Oggoexbre rurbr
3. Pearnnoe crpoeHr{e

l3.I{e.ueuraqus u
14. Klaccu$rraqru yr

no TeMAM Ha caMocTosTeJlbHoe n3yqeHne

Pasdat.l <<Crpoeur{e r cnoftcrea MeraJrJroB r{ crrJr€tBoB, arl@OysrnoHHbreqpoqeccbr B MeTiuue))
r.IeffKr,I.

Pasda, 2 <Ocnosrcre ru[br
npaB O OTpe3KOB, r{x
[pr{ HarpeB aHl'x. n oxJraxAerru
crrnaBoB OT rrpo[cxoAtr4D( B Qasonrx npenpaqerrE.

/[uanparur,,ra CoCTOfHT{s Fe-C.
wx n'lrr4flrlfre cnoftcrna craneft .

Paeden 4 <<Teopnxm

4pucruuil[fqecKoro cTpoeEl{f, , xapaKrepl{crtrru ereuerrapuofi

,EByxKoMuoHerrrHbD( cncreM) flpanuno (pas,

3aron Kypnaron4 3aBlrcrrMocrb Mexa*r{qecrnx caoiicrB

METturJrbr tr quraBbr. Xeneoyuepo,udcrbre crrnaBrr.
rJrepoIDrcTT,Te CTtUrr, tTyryHr,D) MeroTp,r troJryqeHI{c cralefi n

HarpeBe a oxJraxAeHr4rD)
IIepelpeBe,
trnacrrrrecxofi 4e(popnaaunu.

[oABepf aBlunxcf, xr4tlxKo-

|7 . B:man+ae nnacruqecxoft
18. Knaccra(furaqua tr Brubr

r repMrlrecrofi o6pa6orKn crium. flpenpa.qerrx qpr
ze oco6rx MlrKpocrplr(ryp craneft, rroJryrreunrD( rrplr

r odpaSorru l4ryvenr{e Mr.r4pocrpyKrlD cr lr,
.iecrofi odpa6orre.

), o crE rrptrruerrerrElr, TepMr,rsecKax o6pa6orrca>l
mx cranefi c oco6rnau cnoficrnaun.Brasnue

Posd en 6 JlernpoaarrHbre (xaponpo.urrre, rr3rrococrofirr.re.

'Ieprrarvecrar o6pa6oma
nerT{pyorryH eJTeMeETOB Ea rl csoficrBa sranefi c oco6rnaz ceoficrBaMa.

Pas der 7 <Ifnetrirlre MerarrJrlr
MaTepIIaJIbI, CIIJIaBLI Ha OCHOBe

o6pa6oma curraBoB rra ocHoBe

73 llpnuepntre Bonpocbr K

crrJraBrr Ha ax ocrroBe (enexrporexrruqecKr{e
, a.JrroMnHnrr, Tnran4 narnrar)> Tepuuvecrar

B, xapaxcrepvrcrvrrw KpacraJr-rrrqecrofr pemerxn.
qecKl{x Cr{cTeM.

II clnaBoB.
4. Ocnossr reoprru ciur.lBoB.
cocTotHI{n.
5. r{narpam,rbr cocrornurg., urx rrocTpoeErre.
6. flpenparqeHr{r B rBepnoM . -fi nnenr,re nonurvropQr,rsMa.
7. fuarpalrl,tacocrc)ftEna lepoA. Crpyrcrypnrre cocraBJUrrcqrre Ar{arparn,r6r,
KpHTnqecKHe Jrr4Htrr{ }r TorrK}I.

9. O6qa.{ xaparcreprcrr,rra E cILmBoB xceJre3a c yrnepoAoM.
10. Me'lo4u lroJlyqeHrll cralrefi.

12. O6ryas.xaparcreptrcrrrKa tr nempoB€lnrrrx craneft

cmlefi. Bnurnue nprueceft Ha rrx cnoficrra.
I 5. Knaccu([uxauna qyryr{oB. u csoftcrsa. flpoqec" rroJrj reutr .
16. foIexauraqecKr4e <;.BoiicrBa s H MeToAbr ux otrpeAeJleltrd.f,.

Me,ry! TI{TaHa. MarHIr{.

AByxKoMnoHerrT crIJIaBoB.

pa cnoficrua crarrefi.

9

o6pa6orlm.



1 9, Xravr.rrco-TepN{r.t,rectcas od
,lnQQy:raor l rar \ reri.l. r :j illat tt l

20. TeoperHrrccro.rc ()crr()Br)r 
I

21. KpzrzvecKar cK0poc r b ox
22, llerwpoBaH H bre cl.aJrr Lr. t(Jr

23, Cranu l.Jrfl LBMelr4Tejrbr{o
24. Craru:Urfl pex),r1{efo Hrr
25. I{,raccuSultar (rrrl 14 N4illlrin
26. Mear, h ee crLrasr,r
27. Teptrourilc'f r.J rrL r,rc l r.cpN4

28. B tusuue nerhp)/lolur-J x 3Jr

29. Ktaccvr$rircartug crzurcii n
i0. K,'raccr.tSlrrar urr cra_rrcii n

-l I . O6utal xilpari'fcpnc f itnll rl

32.Korrcrpl riiltlorII I r,re,rcj rI j)\)
33. 14Hc'rpyMe u riiir,llr,le ,.rjr.rr
3-1. JlerapoBannbrc c'r'a-rH c (

35, Cn-rraelr Fra ocnoBC vrcl(Lt.
36. Cnnael)t Fla ocrroBc a-rrK)r\1ri

37. Cn.raer,l Iro oclone rn filllel.
38. Cnraest na ocrronc Nrar-rrrt
39. Oopvoo6pu,ronar r l.rc 3lu.o'f(
40, Merolr,r [oJrylrer]Hr ]lepa3
4 I . 3,rercrpodtN:izuecrr4e 14 3,'re

42. Merarrro- rr 
^r 

r.jl repaJror(cpfr
43. flonnlrepln,rc \{a fepr riurr)r.

44. Pe:tttronbre \ul-r'cl)lra, r r,l

45. Kovno3ar tr.ror rt r,rc \4.r icp14

8. Vqe6Ho-Memoduqecxocu
(il o nt e p uiln o c e d a t r u st )
O c il o e H on r. u n i e p 0 n t)'p( t :
l. Ba'rsincna A l,l . . C'rrrr rr,rl.r r

V,re6 Hoe noco6 ucll I o::( l-ru7tarcL(
2.fouepz4:e P.M.- <'['exr ro.rror.
V.re6Frrax/ M : HI4ll HFIcD pz\-Vt
3. Tpanan O.Jl. <,\4ar-epna:ronc
<<l\{erzuuryprr.rg,r l0 I 2. 2 l2c.
4. Ocrucon l'.Il . <<N'lar,.,l]ra,ro
M : HI4l {.l,lHO PA-M .20 I 4 -391

8, l. /{o non H u nre.tt b t t an .r umep
l,Aracxuu A. M . .lycn B. M.
Ol4l[ <<Axa.,[c\411)r),- ]00S ?8t
2,3arr,rarurr ]l.l l. Oe rrrrg;,r trul rc.

3.Poloe B. 4.. Iio,rrnri I . I

yue6. noco6ue. - OZ[{ <<Aria.rc

4.9eperraxuu A.A.. Ma r.c;tua.rrtt
5.9yvaverrrco t(). 1',. (lvr{a,l

aB'rol\,texaHIni()ll: v,te6. r i.)J()6lic

)o Il(a : LIeM Ct I i'a | {ti u. [t:]01.] I llo BaH Lje" I tr.j a]illtlo Btirr H e.

ci6parlo'rxu \{ a'f cllu a-iro r}

c trrpzraqnr H N,ritpKr.rpoBl(a.

o HHCTpyMeH'fa.

pyx{ e}n'a.
llKa aJl to\,{tlU H Cll t)I\ c tI"fraBoB

pcaK'l't r Bt-t r,tc M a feprra_rI Ll.
euroB rra cBoi.rc'rea JrernpoBassr,rx craleji

cnoco6y n po Lt 3Boltc'f Ba

cr'--rlcFI t{ pacr(t{cJlcrrln. c rp)'Kl )'pc- KirqecrBy ri rra3Harrerifrro
:, racclt tllr r ttl | (ii l'rei't4po nAt I u r,t r c ltt- t ct r.i

t|il,Ic c I il_lil
Birr{tIbrc c fil,'ll.J

trt r,tH CllOt{c'l'lla\lU.
Tcp\,rr4r{ecKar o6pa6o'rra. o6_rracrr lpHMerrcnhrr.

|1r. Irx lepNlrrLrccnlll o6pa60rxa- o6,tac'rs nl)ft \{errcHrar.
n\ rcp\4r.l ,lccKitr o6pa6o'r ria. o6_racft, trpuMctie [rur.
r\ icl)\,l11rr(_'crarr o6pa60.l tra. 06.,rac fl, trpri\lclte Hliq
rri . lc r IJICI I pr,'1iLt Il..tc\l

)N'r t{l,IX coe,'0.r rtertHfr
fpoxa MItLTCC KHC [4 eTor'Ii,t o6pa6orxl.t

crroiic nti-t r.t o6,'nc'I.1, trl)tlMctrclruirr .

u (to p.tt.tt t qt t o tt n o c o (t e c' n c qe n u e d t t c, tl u tt J t t t t t h t

r ,\..\. ir \ Ilrr Jpnl.t, loBe.lclujc h I c\Flo
eii -M :I I I,1I (. tr.lJ I@A-N4.20 I .l r-.-2UlJc.
s r(oHc-lpyFir0-joH Hbrx MaTepHanoB B rrp rz6opocrpoe n H r.1 ))

3 8r[c. I,ls,tareir r,c'f ]ro

0t4 ?12c.
rrr,rc>> Vqc6H HK ltjtq B\'3o8. I 989r'

lr rc\rro tol t4rr \,tLtTcl)la,:tt)B)) )/.re6rryr rr/ @alll.

/lit fepHa,Iouc. tctIIIe (nr,-. LIi..t-rroctr-i;laOo t

c. ( e ;trr: Ill,qa-|,tioc Uit()(])eccrj()jla
riit tr)1je_lclltlg ( \lc t-it,'jj()Lt()pri0o t rilt) _ (

t) llpC\1C I I tt l,LC Nt.lt tI L{ I IOCt'l)t) tj I C.l r,il t,tC
us>>.2010. - 336 c,

.'tcrne - Olll{ <<Axa4e rrrrq)). 2008.
Irrio l- tl.- ['eltecnvctrr<o \. V. Ma,t.c1.rrril_rt)l]e,.re'trc

Poc ron lrf | <<clle rrrlli(j]>. 1Q 13. - .,1013 c.

Ii)1 lltl \lilfCJ lla, ()r,))

tca): v.re6. rroco6r.rc i\l :

It,HOC 05piL3r)fJtti I i !,

) I 1 I I r, ,\ rtit. tt ',t r,r:r r _]0 I C

l\li.ltCplli|1l,t jt lilt O r'()BKl1l

l,u

l0



9. Mamepue,rlbrt| - nrexHLrLrt
JlexuaogHt,re avlar.oparr ocIr
TeKCTOBbIe 38.if0lJrtfr rtjrt r 0t(y
curMocTo_sTeJrbHo M h3y qe Hv rt

10. MemodurtecKue peKoile

Pa6o.lar yqe6rras npor
coorBercrBr,ILt c .rpe(tooaur

craHlapra BIIO no npoQu.r
npoqeccoB 14 npor43BOACrB))

Zsyvenlre .lrfcrlailn14rll
npaKT[LrecKhx pa6or, (.alro
caMocl'ot]'clt r)Ilot,t I JVrICIt4tJ .l

TECTOB.

Kypc I rpynrra__PrDtSllt)62A
Cr. npenoAaBareJtb -:rercrop l-l

llpelo4anarenfi , BeAyrlre npaKr
Ka$eapa AT'llutI
Becoeoii rcoacDrb rr rtr.re Lr'r. ;lhc r{H n,r1

AlrcuhnnHill\4 .

Tt

MaTcpuaJroBe.[cl [{c

KO e 0 6 e c n e q e t t r t e d u c L( u tt.,t t.t tt t, t (,t t tt m e p t t rut o G eie tt t t e)
lletll,l Il14'i\'al. lbitt,tV CO|ll]OtsO)t(,lleH]IeNI N4ar.ep].ti.t,;ja, LlCgO.l1, lvtOt.C
CJ () KOIITI)OIy 3autvtit ctyrteil tots. iloJyLte Hril,rc ilpt4
lKr{hoHHOfO Kypca.

)il\'r\{a no .'u4cuHIrJrHHe <r\4arepr{0-'roBC:le Fr rJfr)) cocrillJ-TeHa B
r\1 Lr (Dc,ilepa:rr,rroro [-ocy,rtapc.r.Be]n tof() o6piuonl re. thuofo
D floAroToBKr.t 15.03.04. <<AeroMaTV3ar\us, rexHO,roft4rlecKux

IrpOXO,{t{T n Soprle .'telg(tzOriubtX ratrs,urfr.. nr,lroJrrlcu14H
lot I'eJlbt Iat pa6orit 'liit(.il()rlacfct B Br,l n()JIIieHr.lL{ lA,(at{hr.
'\{ Cl1'.r191lfO]\1" a faK )iC ti rioilCilCtitt.tp()Ilallilil feNt .t IliLlI tCLrHt4t4

Ooquu txo opzailu3or(uu 43)tt1g11112 ducUunnuut t:

rr o.7 0? u q ec K{rfl K0 p t1l fi d u c 4tt tt..t tt tt t,t

B coBoKyrt Hotl perZrn tt ronofi or lepxc. paccLt HTr,t Bacrvroii r ro aceNl

._. ce\tecl p I

xos feH HaAnil lrsreH seeh.r
)cKt4 e 3aHfllHl [',ryrrrrcoa l- E.

\' 1'rrrs.,i r s,'c r,\,t tet I t,

o()ltit3oBiU il.tn
(5u xll raep r.ta'r'

c nct U t a-q |]Tel .

!tat ilctpatyplt)

(.)aKiL" ta Bl) t.l at

C rreix yqe0ltoMy nJaHy

ul)oBcl)Ka r(ocrilt.oLt ftbtx>> j1111,,r; lo o\jcitlrbrM itHctU,r I ,lHHa\t)
N,axarrrrit tt,rttre

1(O lil'teutBo

$u:uxa, xuMrrfl

\+/zrrl,lKil rBepAofo TeJIa. lvlOJICK
r[uszrca. @agzna ]r(HAKocrci.i. O

cBt3b. Iiepuo.111.1gcl\lll'i ri,t:r)tr tl
ilepuolaqecKat c}lcTeMa xHNt trr{
3JIeMeHTOB. Xalrn.tecKLie pcat(LI

nflpHas.

:lrzKa aTor4a n

2-{_11'p __
l il rtc0 tiS t

CKI4 X

lt.

ycrHstii
o il p()c

tect-

a)/Au 'ropH.

it\-til tol)tr

a
J

(,

o

( npon

t?-
lr oro:

64 rc ai r,if-nr rlf Vjrb ----
rnlt 3utruuir n ) \te trlfi nil _trcttHl.lrtre)



I'HbIe MgIaJUil,r U C

IITOrOBaf,

aTrecTaunc

CHMAJIbIIOE

KOJIIFIECTBO
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II3yqeHFIe ux c

Pa:pa6o MeroAr.rqeeKox)
Mar€pEarr4 c6op

Heo6xognurrft AJrff trGrrJrqeHnfl uTofoBofi oqeEr(tr rurE AorrycKa Ic
trpoMerK'TorInoi

flono;rn e.rrbrrue HEff AJrrr CTyAeilToB, OTCyTCTB qHx Ha 3aEqTHtrx IIo
yBarruTeJrbf,ofi trpf,qf,He:
np o nw e HH brx np aKmuv e c Ktrx

.{uperrop Snrmana flf}' nu.

ycmHoe co6ecedoeauue c npenodanamereit no npo6neuau
il, o6s-gamettbHoe *brnonHeHue c ocmoflmerbHbLjc pa6om.

fennamfi EsreHbenuq, cr. qpeloAaBareJrb

/ O€.qopon Bla4nrnp Eurenrenrs, AoqeHT

upoQeccop
r. Psr6ni.qa"
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