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BseneHrle

Hacroslqas [porpaMMa 6azupyercx Ha cneAyroqux rvcu'rrnrr'ax: Mexa'r4secxue cBoficrBa Me-
r€uIJIoB' MarepualoBeAeHl4e' TexHoriorvt KoHcrpy*rlr,ro'Hbx MaTepr4aJroe. (Dzsuxa MeraJTnoB. Teopirx
I{ TexHoj'orl4{ TepMl4qecxoft 14 xl4Mt4Ko-TepMI4qecKofr o6pa6orxz. pei*renorpa$nx 14 gneKTpo'Ha.tr
Mr4KpocKorrus. @usnxa MeraJrJroB

l' Mera'l''qecKoe co croqHue. KpucraaJrr{qecKo e crpoeHr{e MeraJrJroB
Tunrr cB{3I4 B TBepAbIX Telrax. oco6enuocrr'r Meraurr4rrec*oro cocrofiHpr-s BelriecrBa. Kpucralrz-qecKoe cTpoeHl4e MeTaJIJIoB' Kpucrzurnorpa$u'recrze I4HAeKcbr nnocKocreft u HarrpaBneHr.rfi n ry6zue-croft H reKcaroHan'rofi peruerrax. Anusorponr4{ ce ofi cre Kpr4 cTaJrnoB.
2. (Dasst u Qa:onrre paBHoBecrrs B Meraflrrrqec*rrx crrJraBax
Tneprrre pacrBopbl3aMeIrIeHLI-q I4 BHeApeHur. Ynopr4or{eHHbre rBeprbre pacrBopbr. flpouexyro.r-urte Sasrt' llpannno Qas' [raarpaMMbl cocrorHr.rs AeofiHrx u rpofiurrx ,rcr.r. AHarus Ar{arpaMM co-cTosHr4r.

3. {er[ ercrbr KprrcraJrJrrrqecKoro cocrofl Hrrs
ToqeqHrre 'ue$exrri' Barancuz 14 Me)Ky3enbHbre aroMrr. lucnorc a\w. Bexrop Broprepca. flnor-Hocrb AI4cnoKaIIuu' Kpaenan' Bv."ToBas. rz cMeIIraHHas AucnoKarlzra. crcolrxeH'e u [epelon3a'r.re AHc-noKallru' floporu Ha.{?IcnoKaIJuflx. flone HarlpqxeHr'ft n eneprus .qrrcnoKarlrau. ynpyroe B3ar.rMoAeficr-Brze ,qrdcJroKarrvu.llomrrre r4 qacruqHr,re Alrcnoxa1rlln. [ucloxaqvoHnbre peaKrlr4u. {eQemrr yrraKoBKr4.Pasunoxerule AkIcnoKaryut',I4crorrHI4K (DpaHxa-Pnau. gau"ro4eftcrnrae l"cnonaq"fr a npzuecHbrx aro-MOB.

fpanrzqu 3epeH Ia cy6sepeH' ManoyrroBbre r,r BbrcoKoyrnoBbre fpa'rzqu. 3epHorpaH'rrHbre Ar'cno-KaIIuu ?I crlrleHbKu' MrErpaql4.s rpaHl4q Iz 3epHorpaHr.rqHoe npocKanmbrBaHr4e. Bsaalro4eftcTBr4e rpaHHrI3epeH C rrpr4MecHbrMr4 aToMaMrz.

4. [uS$y:uq B MeraJrJrax rl crrlrraBax
3axoHrr gu$ $yzuu. C auoaz$ S ysrax. Mexanus^arr 4u S $ys zrz.
5' crp oenue MeraJrd'IltqecKrrx pacrrJraBoB Ir KprrcraJrr[3allus ctIJIaBoB
Crpyxrypa n ceoficrsa *ITAKI{' MeraJIJIoB. forraoreHHoe 14 rereporeHHoe 3apoxAeHr{e Kpr.rcTannoB,Kpl4TurrecKuft pa:vep 3apoAbIIIIa. cropocrb pocra Kpr,rcrannutrecKr4x sapo4rrurefi. 3oHHa.[ oqrrcrKa.(Doprrarr pocra KpI'IcraJInoe. Pacnpe4eJleHl4e gJreMeHToB ,'o ceqeH'ro reHApr{THoro Kpr,rcranna.
3ererruqecKa.f, Kpucr alrlrkrsaL\Hfl. Crpoenze oBTeKTur{ecxrax xonoHprE
Bn[sHze cKopocrl4 Kpl4craJlnl{3ar\wHa crpoeur4e crrJraBoB. MeralnuqecKr4e creKJra.
crpoeuze Merarrl'IqecKofo cnIzTKa. Mo4ra0zqzpoBaHr4e crpyKTypbr JrrlTlrx crrlraBoB. 3oHanrna-s uMecTHar nr4KBaIII4t.

Heuera,uuqecKlre BK.[rorreHl,lf, r4 fa3bl B 0JII4TKe.
ropruefi rl xonoAHo[ 4eQopMaqlrr4 Mera,TJ]a. BrusHr4e
u $zsu-recr<ue ceoftcrsa cfrJraBoB

lloeeAeHze HeMeraJrJrprqecKr4x nxlrovenuft uprE
HeMeraJrnI4qecKr,IX grrroqeHr.rfi Ha MexaHr,rr{ecKae

6' @arosrre npeBparqeHrrq B TBepAoM cocroqHr{r{. Ocnonrr repMzqec6otr o6pa6orxu
K:raccz S uxarlu_s BuAoB TepMprr{ecKofi o 6pa6orrcv.
lonaorenvsallzonnrrft orxrlr" [opexpucrannr.r3arlr4onnrrfi u peKprrcraJrnu3arlr{onnrrft orxr{rr4 or-4rx' floltzroHu3aul4-f,, [epBl4rrHail u co6uparelrb*as., BTopr4qHa-[ peKpr{craJT nn3ar\lrfr.MexanusNd rz KkrHe-rI'IKa 9rI'IX npoqeccoB. llpapo4a KpI4TlIqecKo[ 4eQopu a\vLr. [uarpamubr peKpr4cr anrtursa\u.r.

- Texcrypa aeQopnaaq%u, TrepBvrrLao[, co6npareruHofi r'r Bropr4rrHoft pexpucriurnr43arl'r.r, MexaHH3Mee o6pasoeaHHs.

oasoeHe rlepexoAbr I u II poaa. llo:ruuop$Hue npeBparqeHux. llpuHqr,rrr crpyKTypHoro rr pa3Mep-Hofo coorBercrBus. C4eraronoe r4 HopMturbHoe npeBparrl eHvrfl .
@agoerle rpeBparrleHLrfl rtpv HarpeBe. Pocr sepHa. crpyxrypHas. Hacrre1crBeqHocrr. ponr cKopo-



cTrr HarpeBa.

Mexanuslr I4 KI4HerI4Ka 3BTeKToIzrHofo [peBparrleHux. crpoenae [epnr4T a. luarpa*rMbr r'3orepMr4-qecKl4x npeBpalrle'zfi' TepnaoxriHerr4rrecKLre rLrarpaMnnlr. ynopx4o".* il"froro pacrBopa.
3axa'rxa 6es norzraop@noro fipeBpalr{e' us. vrsNreneHr'e crpyKTypbr 14 cnoftcre [pr4 3aKiurKe.3axalxa Ha MapreHczr' Tepu orkrHaMr4Ka. MexaHrz3M r4 Kr4Herr4Ka MapreHcr4THofo rrpeBparrle'r.rr.Mzxpocrpy.Typa u cy6npy*ypu tupteHcl4Ta. Kpuru,iecxas cKopocrb oxJraxreHr' fl npu3aKaJrKe, rpo-KAIIKIBAEMOCTb.

Befinurnoe npeBpaTTleHpre. MexaHzsr4
I,'Is orepuuuecKar 3 aKanKa.

lr Kr{Herr{K a 6eftuuruoro [peBparqeHr.rr. crpoeHrae 6efinut a.

) pacrBopa. Cnuuo4anrurift pacnal.. CrpymypHrre
peHTHbre BbrAenenr4_,r. Oopnra err4eneuufi. porlr sa_
3H B [poqeccax BrrAe.]reHufl. KuHerzra o6pa-:onauraa
t IPOIONXI4TCJI'HOCTI4 CTAPEH."'I HA MEXAHI4qECKI,IE 14

rpeBa rroA 3aKaJrKy 14 cKopocrr' 3aKa!ror{"o.o o*nu*'##"tl]ffi;lHeH'4q' 
Bnz-sHae reMrreparypbr Ha-

ornycx' llguenenve MlrKpocrpyKTypbr n @aronoro cocraBa rrprz orrrycxe craneft. o6parnvax uueo6parznralr orrrycKHar xpynKocrb "
7. TepuotrexaHr{qecKan o6pa6orlca

8. Xuuuxo-TepMuqecrcan o6pa6orrca
SleuenrapHhle rlpoqecchl rlplz xl,IMr4Ko-Tepura.recxofi o6pa6orxe: o6pasonaHr4e aKTrrBHbrx aroMoB,aus s yuavpyroqero orreMeHra, a4cop6qva, aras $ys'r. Hu."rru,orur4e cp eAbr.
3asncla^aocrb KoHIIeHTpaIII4Ii aaQQyHalapyrorqero gJreMeHTa u uy6r.rHrr cno{ or aKTr.rBHocrr4 ra3o-noft Qasrr' reMneparypbl I4 npoAonxfireJ]bHocrr{ rrpoqecca. crpymypa 4ra6QyszoHHbx cJroeB. cessrcrpoeHfi-s 4fi$SysuouHoro cnos c rrrarpaMuofi cocro q*nfl. o6pa:onaHne au66rcLroHHofo cno, [pr4anQ$ysnra HecKoJrbxrrx KoM[oHeHToB.
A:oruponaHl{e, IIeMeHTarJkIs', HI4TpoIIeMe HTarJvl, anr,ITr{poBaHrre, xpoMr,rpoBaHr,re, 6oprzponaHue,cymo'r4IapoBaHl{e, cI4nI4III'poBanve. llpunqunrr u"rdopu repMr4r{ecKoft o6pa6orKr4 rrocJre xr4Mr.rKo-repMuqecKoft o6pa6orrra.

9. Texno,ror[q repM[.recrcoft o6pa6orxn
conpenaeHnoe o6opy4oBaHl4e rnt repMuqecxofr Lr xr4MprKo-TepMurrecKoft o6pa6orxu cra-nefi zIIBerHbrx crnaBoB' cnoco6u ,4ocrl'xeHl4fl BblcoKrrx cxopocreft HarpeBa 14 oxnilKAe Hurr vgrenuia rtpurepMl4qecKoft o6pa6orre' BnyrpeHHI'Ie HarIpDKeHr.rx z 4e$opMarlur r.r3nerruit npu repMqrrecgoft o6pa-6orxe' Harpee npn TepMlz""cnoft o6pa6orxe usrertuirB 3arrlr4rHbrx cperax H BaKylMe.
10. Yupyrafl rr rrJracrr{qecKas qeQopN{aqua. pa:pyueuue

fluarpalruu Ae0opMaul4ll MoHo- rr nonr4Kpr4cr&'rnoB. clicrenrli cKonbxeHr4r. {e6opuarlr4oH'oeylporrHeHl4e: BJII4{HI4e Ha Hero reMrlepar}pbi I{ cKopocrlr AeOopM ar\vu. Teopux npeAena reKyqecrrz.
@rasuqecrl4fi a rexnraqeclcufi cMbIcJr ocHoBHbrx MexaHaqecKr4x xapaKTepr.Icr'K MeraJrJIa.
Ynpovrienrze IIpn o6pasonanrlI4 TBep.4brx pacrBopoB rr rrpr4 BbrAeJreHr4t4 rls6rrro.rHrx Sas (rore-peHTHbx I4 HeKol'epenrnrrx)' BnasHlae pa3Mepa 3epHa Ha MexaHr4r{ecKue cnoftcrea. CnepxunacrprrlHocr'.BiryrperiHee repHue.

Xpynxoe r4 Bf,3*oe pa3pyrrre'r.ie. cxenrr 3apox.4eHr4-f, Tperrlr4H.
XPYNKOM I4 B{3 KOM PA3PYIIIEHI4TZ. IIPTZP O4A XJIAAHONOMKO CTII MCTAJIJIOB
JIOMOB.

Xaponpo.rHocrl. Ctaguu [on3frecra. penaxcauzs
Hr4e cocTaBa 14 CTpyKTypbr crrJraBoB Ha )KaponpoqHocTb.

Harrp-rrxeHrrfi . [nzrenbHa{ lpoqHocrb. Bnus_

Crpyxrypubre ra3MeHeHr4s rrpu
qecKar peKpr4 cTaJr nu3 ar\rrfl . B osepar
rrecKarr o6pa6orxa.

ropxueft ae$opnaaqu y . fiuyatvmqecKar rroJrr4f oHrr3 awfl n A'HAMU-r'r peKpr4crar'r nLr3ar\vs. no cJre ropxveft aes opr'raqzu. Tepnaonaex aHH_

Pacnpocrp alenkre rperrlnu rrpr4
c OlIK-peuerroft. CrpoeHue us-

Ycra"IocrHaq [potrHocrr. MexaHrI3M ycranocru. @arropbr, Bnrrfiorlr4e Ha ycraJrocrHyro ,,poq-Hocrb. Konraxrua.s ycrilJrocrb.



1l' conpevreHHbre MeroAbI rrccJreAoBa HrrflrrKoHTpodTq crpyKTypbr u cnoftcrB MeraJrd,roBMero4rt I'3r{eHlr' MIrKpocTpyKTypbI. cserosa-{ Mr4KpocKolz-q. Merorbr KoJrr4qecrnesnofi MeraJr-norpa$uu' 3'rerrpouirafl MkrRpocKorIH{' Pe'rrenoctpfntyporr 14 eneKrpouorpa@ravecxraft anaras.MzrpopenrreHocle*Tparirntrft aHaJr*s'Jloxa,r**r ft auistutscocraBa rro oneKTpoHHbrM cneKTpaM.Mero^rr rr3MepeHr4r MexaHl4rrecKrzx u f vsv.recxux ceofr crs.
ocHoeHrie npI.HIII4rIhr Ae@er<rocxorlkIr4 MeraJTJTon. Ma*rvrHarr, ynbrpa3ByKoBafl v rpyrneMerorEr.leSemocxonvrr.

MareuaruqecKa, o6pa6 orxa oKcrreprrMeHTaJrbHhrx
Banlrs. gKcnepr4Menra. fllanrr rrepBoro [opr.qKa.

.qaHHbrx. OcHoerr MareMarvqecKoro lnanr4po_

oanugl^fixt#ffirHbre 
crlrrasrr' ocHosbl JrefrrpoB ailVn)repMr{qecKoft o6pa6orrcz. csoftcrBa,

Yrriepo4ncra{ craJlb. ((KI4II_f,IrIrIe)), (rroJlyclol
Hbre craJrr4 rroBbrrrreHHofi upovnocru. Koucrpyoq"o,
Bbre craJrr{ Anr rop-{qeft rz xolornoft rurauuosxu. z
TeJrbHoro r4HcrpyMeHra. Errcrpopexyur4e cralz. T
rrlr4e craJTr,r. Oralzsocroftrne cTaIrLr. r{yryHrr. Mol"

AniolruHzft I4 ero crIJIaBbI. Tzrau 14 ero crrJraBbr. Meru u ee cnJraBrr. Huxern a ero cnnanrr. Mar_uurt u efo ctIJraBbI' cruanrr Ha ocHoBe TyfolnaBKr4x MeraJrJroo. (uHr, cBrIHeII, onoBo 14 r4x cnnaB'r.Cnrtaerr Ha ocHoBe 6laropo4nbrx MeraJlJroB.
Cnraerr c o co 6rruz S usrEvecxvrura cnoficrBaMu.

Jlureparypa

Ocnoenas Jrr.rreparypa

alrr. llo.nnrrft rypc. llepeno4 c aHuzftcroro _ {on-0.-672 c.
I.f. Ouroebr repMr,rtrecxoft o6pa6orrz cTaurv. yqe6.
pru. roc. yH_r. _ Erarepnn6ypr, 2012. _ 495 c.: r.rrr.
T. : yve6. noco6ue fenei<rpounrIft pecypc]. 3CE
ium.com/.
ze [enexrpoHnuff pecypc]. M. : LII,OOPyM, 2012.
.: http : I I znanium. c om/.

rponnnn pecypcl. M. : HZrt Lr'gpa_M, zorY.B+il:1:'6Ur.".fi"Hil; ":.;#;T:ffi::
http:l/znanium.com/.

6. Texnonou4{ KoHcrpyKrlr4oH'bx Mareprranon : yue6. noco6ue / noa o6rq. pea. B.JI.rpouH'fi pecypcr. M.: r{HopA-M, 2011. 272 c. 3CB <<I4H6.-M>>,
http:llznanium.com/.

Tunao$eena [sner-
pexrrM AOCTyrra:

I y.re6. noco6ne I not. peA. A.I4. Batuuesa ra A.A.
:<IIHO.-M>>, pexr4M Aocryfia: W.
oftcrna, crpyKT)?a, TexHoJroflr{, 3KcrrJryaraqul. M.:

{ono.rrnureJrrHas Jrnreparypa

1' Hoezxoe Lr'r4" crporaHoB f'8., Hoezxos A.14. Merar:roseAeHkre, rep^aoo6pa6orxa 14 peHrreHorpa-
Qzr. M.: MtrtCI4C,1994.480 c.

2' 30noropeecxuft B'C. MexaruqecKr4e ceoftcrea Mera!'rrroB M,MI4cLlc, 1ggg. 400c.
3' fonramtefinM'vr', fpaven c.8., Bexcriep lo.f. Cneqzarirubre craJrr4 M.: MI4Cr4C,1999.40g c.
4' Konaqee E'A'' Jftznasor B'A., Elarun B'I4. MerarJroBe.qeH'e r.r repMr4rre cxan o6pa6orKa rlBerHhrx Me-



ra,rJroB rz crrrraBoB. M. : MI4CI4C, I 999.41 6 c.
6' fpaven c'B'' Fapas B'P', Eoraron A.A', llleefircra' B.rL oiasuqecKoe MerannoBe^eHr4e. Exarepzn-6ypr'Lrsg-no Yparircroro rocyAapcrBeHHoro rexHriqecKoro yHr4Bep cvrrera- ytrm,2001.534 c.7 ' @usnqecKoe MeraffoBeAe'r4e. rloa pea. p.Kana, n 3-x rouax, M.: Merar nyprnx, r9g7.8' Hoezxos Lr'r4' Teopus repMlrqecxofi o6pa6orKr4 Merarrrros. M.: Meran,rypr us, 19g6.- 4g0c.9' Jlaxrzn Io'H" Apsauacon B.H' XralrraKo-repMr4r{ecKarr o6pa6orxa ,"r*rro". M: Merarm yprurfl,1985.  -  256 c.
10. Mera,rnoBeAeHrze r.r repMvqe crcax o6pa6orra craJrr4. Cnpanovnr4x rroA peA. EepHurreftna M.JI. uPaxurraAra A.f . T.2,M. : Meral nyprlr4fl, 19g3. 36ll c.
1 1" 3nexrpoHHbre u3ka'krflkl3rarenbcrs (MaurzHocTpoenr4e>, <<Merarr yprrlfl>>,<Jlaur> ra 4p.T2Bu6nuorexa ra@. MtrTOu ra MfTV.

ll Ilrt<{elurroBeAeHrre a repMuqecicax o6pa6orKa MeriurrroB)), <<cranr>.
;;;, ;;;;; ;;#: ;; I{3 HAIIIPIB AHI4 S KO H -f aKTHpveMBIX floRen].rrnnneri n .,,,o- ;;;;;;;;;;;;#;:ii#1""xffi :TeXHoJIOfrdI4 rz fIoKnETTuq )O1l. \f. 1 r a .ffi:T;:?Trj,:,:Tl"l"" 2? 4' J& i g 3-6., peNz' oo,,v,,u,

oumal/i f i

Ifporpaurunoe o6ecueqeuue u Znrepner-pecypcbr

L http ://www.uproizvod.ru
2. http://www.metrob.ru
3. http://www.iteam.ru
4. http : I I qualitv.eup.rul

12. Hayunax 3neKrpoHH as 6u6nuorexa 
@.t'n,*-9r9rTrilffi"Xifitaftr oeaeparlbHofo areHrcrBa no rex'rrrrecKoMy perynr{poBaHr{ro H Merponon'a

Kpzrepzu orleHKrr *ranzft [pereHAeHToB Ha rrocryrrJreHr{e B aclvpaHTypy

TIO HATIPABJIEHI{rc IIOAI OTOBK U 22.0 6.01 _ TEXH OJIOrIIU MATEPIIAJI OB(05'16'01 - MeralloBeAeHl4e 14 repMllqecKa,r o6pa6orr<a MeraJrJros z cnraeon)

oueura orBeToB npereHAeHToB Ha rlocrynneHr4e B acrrr'pa'Typy no AaHHoMy HarrpaBne-HI'Irc npor'I3BoAI4Tct rlo rItrLI 6anlHroft InKaJIe I'I BblcraBjT{ercr corJracHo KpI4Tepr4flM, fIpI4BeAeHHbrMe ra6rr.rqe.

6.

8 .
9.
i 0 ,
1 1 .

http:llwww.rsl.nrl.
l:llv,rww.nlrtul.
rs 6u6 tuorexa p o ccrlu URL : http : I I www. gpntb. n/.
L :http : / / www.publi c. rul.LrL/.DLuLrnrLs.ru - LrlAeHrrecKan ozonuorera lib.studenrr.; Jff,'iirroY.,,***.lib.students.ru.

nr#,iffi,,ni111#:*.a 
caHxr-rlercp6vprcKoro focvaapctBeHHoro vnznepcurera uRL:

i. Orseru Ha rrocTaBneunbre 
"o.rpf 14 qHO, no cne.4oBarerrbHo Z ne rpe6yror rorronHI4TeJIbHbIX noscHeHr4fr .

2' [et'roncrpr'rpyiorcs rny6oxue 3HaHrz-s rro cTaHrap rL'arJrrv LrylpaBneHrrro Kar{ecTBOM.
3. [enarorcs o6ocHoeaHHbre BbrBonbr.

.1 ̂ 9lr_:t 
c urM o cro_rrrelrHlrfi , rpr4 orB ere 14 c rr o Jrb3 o B albr slaHur fl .,

Kprzrepzz oueHKrz orBeToB npereHAeHToB rrp' nocryrrneH HLr B acnr4paHT)?y



1. O:ree*r Ha rrocraBn.rrr"
cLrcT eMaTrr3r4poBaHo rr IIo cneAoBaTenbHo.

2''{e^'roncTpr'rpyerc-s yMeHpre a'aJrr43r{poBarb MaTepuaJr, oAHaKo

iJo:tt 
BbIBoAbI Hocsr apfyMeHrr4poeaHHHfi 14 AoKa3arenrnHft xapaK-

3' MarepaaJr r{3nafaeTc{ yBepe'Ho, B ocHoBHoM rrpaBr.rnbHo Aa-Hbr BCe olpeAeneHr4s. 14 rroHflTrrfl,
4. Aonyruenrr He6onrrurze HeroqHocrpr npr4 BbrBoAax a ucrronb_3OBaHr4r,r TepMr4HOB.
5' rlpoaeuoHcrpkrpoB a'br HaBbrKlr zccJreAonarenrcr<ofr re_,rrenb _

HOCTI4.

Ynoere-
TBOpHTenbHo

1. {onycxarorc.f, Hapyru.n"n 
"rrpr{ oTBeTe.

2' [erraoncTpI4p]roTct noBepxHocrHEre 3HaH krfl rLrcr\Hnxr4H rrocTaHIApTu3arIvrI4 pr )alpaBneHr4ro Kar{ecTBOM.
3. tr4ruelorc_fi 3arpy4He Hvrs. c BbrBoAaMr4.

{. Oupeaenelkrs.vnoHsrrlf, AaHbr ue q€rro.
5. Hanrmu vccneAoBare:rlcrofi

cla6o. 

rwwJrvAvsd.rvJr.buK0kI 
AeSTeIbHOCTI4 [peACTaBJIeHbI

HtYlo"-
neTBoplrTenbHo

1. Mareprza-u r43Jrafaerc_f, ireno
rlpe.4.raBn.f,er o''peAenennofi crrcreMbr sna."uft rro cra'Aapr'rcawvr uy[paBneHl4ro KaqecrBoM. 

--r -=v*s.

'" 
!" 

ou"t orBerlr Ha AorronHrlTeJrbnsre Bonpocbr KoMr4ccr4rl.

nanrrxu ucclelonarelrcroft le_srerbHocrr4.

Boupocrr K B cryrru.reJrbuoMy rrcrrbrraHrrx)

1' Merorrr I43r{eHI4fl Ml{KpocTpyKTypbr: cBeroBafi MrrKpocKorrr4s ,, gneKTpo'Has MuKpocKorrzr. Merogrr
lV.

}AHkrfl u KoHTpon.f, cTpyKTypbr MeTaJrnoB.
ICTaJInI{qecKo e cTpo eHI1Ie MeTaJIJTOB r4 CIIJIaBOB.
6I KpI4CTanrI'IqecKoro crpoeHl's MerEUrnoB. [zcnoxaqzra. Bsauuo4eE-crBr4e Azcloxaurft.

5' fpanvqrr 3epe' Il cy6sepeH' lzcnoxaqrloHHbre cerKr4. Ma,royuoebre 14 BbrcoKoyfnoBbre rpaHr.rrlbr.Polr rpaurarl3epeH.
6. Kpucran:r H3arJHfl, crrJraBoB. MexanzsM r.r KrzHerr4Ka.

CIIJIABOB.
Bnra-f, Hae cKopo cTr,r Kpr4crannr4 gar\uv Ha crpoeHre

7' crpoen'e MeriuIJII4rIecKoro cJII'ITKa. Jlzxearlpr-f, B cnr.rrKe. MoAil6raqupoBaHr.re crpyKTyphr rrr,rrbrxCil.IIABOB.

I. Jl.Oo"t" pacrBopbr 3aMerqeur4_f, , BHe.qp eHr,rx. CnepxcrpyKrypbr.
9' MexanvsM ylporrHeH'.rr crirneft rryn ,,,,acrr4rrecxofi aertrop Marrywr.
10' 3axonoMepHocrl4 r4 npnporaI43MeHeHr'r{ csoftcre .rpri 

"u.pa"e 
xonoAHo,4e$opvrzpona'Hofr cr'rn.1 1' Bo:npar' rIoJIrIroHI4garJLrs I4 peKpl4cTannl'3arlr4s. Texcrypa 4e6opnraquu pr peKpr{cranJrr.r3arlra n. Anu-3orponrar csoficrs.

1 2. O amopLr, BJrr4.fl rorq kre Ha ycrano crHyro [porrHocrb.
13' '{raarpaurr'*r 4e(fopvarllI' MoHo- 14 nonr,rKpr4craJrJroB. crcreurr cKon'xeHvr. [eSopuaur4oHHoe y,,-porlHeHze.

7 4 . Mexanusu 6onsurrrx rrJracrrr qecrzx 4e S opnaaqufi .
1 5' Mexanuqec*[e ceoft crsa ,,plz crar'r{ecKr4x r,rcflbrra'r.rrx.



I 6' Mexaur'rqec*r4e csoft crea ,,pn, nr.rHaMzsec*zx Lrcrr'rraHr4flx.77 . Y cr anocrubre vcrrbrr alr4fl .
i 8' Xpynxoe Iz Bt3Koe pa3pylrre'I{e' rlpzpo4a xnaAHonoMKocrr4 ol{K-naera-rnon. crpoeru4e r43noMoB.1 9' oa: os'e rp:Bparq r!y, np^ r{arpeBe. crpyxrypn afl Hac ne rcrBe'Hocrb.20. 3aronu anQ$ysuz. MexaHzsM"iar00y.#. "
21. Mexanv3Mu KrrHerr4Ka gBTeKTor4.4Hofo rrpeBparrleHr,r{. crpoeuze [epnr{Ta.22' MexanI.3M Mapre'c'4THofo fipeBpalrleHur. Ynpo'rHeH]re ,u r43MeHeH vre rrracT.rq'ocrrz rrpr4 3aKzurKe.Kpzrzuecrca'r cKopocrb oxnax.qe'rz-s. 3 axan""ur]ro ar" u lpoKan'BaeMocrb.t'.Xfffft#J;Hfl:#"cY6crPYxrypa Mapre Hcnra. Tepnao4unaurzKa, MexaH v3M Lr KrrHerprKa MapreH-
4. Eeft rir,rrno e irpeBpaTTleHr4 e. I4s orepurzuecKa{ 3aKa,TKa.
5. Bnus'ue yrnepora 14 rrpr4Meceft Ha ceoftcrBa craJrrr.
6' Knaccusr{Karlr4-s crarefi ,,o cTpyKType, cocraBy, HasHaqeHr4ro
7" Yr:repo4u'Tas craJlb' lo:* yrltepoai 

" sopuupoeaHr,r4 crpyKryprr z ceoftcrB cranrr.8' BnzsHlae HeMeTaJIJILItIecKTIX er,Tro'{eHzfi 
"a 

t"*u""qecKr.re ceoficrsa cfIJIaBoB.
, Crpyxrypah ceoftcrBa cepbr qyryHoB.
zx. CrpoeHr.re gBTeKTrzqecKr{x ononufr.
r{craJlnlr3arluoHHuft 14 peKpr4crannpr3ailr4oHHtrft orxzrra.
TKa craJrr{. I_{enaeuraqu_,r cTaJrrr. As orzponauHe.q.

35' ornycx. I'IsNaeHeHze crpyKTyprr u sasoeoro cocraBa npr4 oTnycKe crzurefi36. Crapenze. llpupo4a yrpor{HeH^r. frrrrn 
" 

;;;;;ypbr rr rpoAo'Kr{rerrbHocrLt crapeHr4_,r na cnoft_CTBA CTIJIABOB.

trpeBe. Crpyxrypna.f, HacnelcrBeHHocrb.
BAHHbIX CTANSX.
'2

*l""or* craJr.sx.

42 . c rp oure Jrb Hbre cr arrur."onn -rJll|:"r-fff.*""e 
cxoft o 6p a6 orxr'r.

43 . llpyxnHno-pecoopHbre craJrrr "
4 4. Y rtylttaeMbre Marrrr4 Ho crpor4TenbHbre craJrrr.
45'ctattu noBbIIrIeHHoft rzsFloiocroftxocrz An{ rrrraMrroB xonoAHoro 4e@opnr npoBaHns..4 6. Ct wu nnfl rrrraMrroB roprr{ero 4e S oplrzpoBaHr.rs.
47. Eucrpopexyrlue cranr{.
4 8. KopposraonHocrofiKr,re crnaBbr.
49' flonsylecrb MeraJlnoe. I4cnrrr a'prfl. Harron3r{ecrb. xapoupoqHbre crrJraBbr.50" Merorul uccJreAoBanrzx QrasuvecKr4x ceoftcre.
51. Mear ?r ee crrJraBbr.
52. Tnep4rre crrJraBbr r4 cBepxrBep.4bre Marepr4anbr.
53. O6parnMafl. u neo6paruna* olny"*rajr xpyriKocrb.
5 4. Marenarr4qecKa{ o 6pa6orxa r*r.r.prr.HTaJrbHbrx AaHHbrx.
5 5 . Mex an rz3 M br r.r3 H aril r4BaHH fl M arep r{an o B.

Ifpuuep om3aMeHarluorrHoro lutera

oe4epanunoe rocvAapcrffilT"J;;i::,tiJ*,?ilH*#1ffi:ffi3ffi:'fr3"i:J;#,oogeccronanunoro o6-
pa3oBaHfif l

<<Marn ntoropcxn r'r rocyAapcrBen n ufi rexH t,t r{ecKlr i yn n eepcnrer r,r M. F. 14. Hocoea>
(OFEOY BO (Ml-Ty))

npe4ce4aren b npileMHo n ro*rJJif ,tfff;



OfSOy BO (MfTy) uM. f .n. Hocoea
B.M. KonoronbqeB

(_)) 2017 r.

Orsan eHaqroHHbni 6uner Ns 1
BCrynilTefl bHoro ucnbraHl4F

u,np,,n"#::i;'il:Tfi ,i""#:ffi :,ii;ihn;;;f Ui:!:l[,J:?:;ff l,"nn,"o,
1. flaneHhe non3yqecril MeranroB. Xaponpovnbte cnnaBbr.

2. Cra h Anr uJraMnoa roprveio 4e$oprunpo BaHuA.

Paspa6orano:

sae. xaS. MTraJlfl
K.H. BnoeuFl
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Hanpan.renue 22.06.01_ Texno;rorrrr MareprraJroB
Hanpan'ne'Hocrb Mera''oneAeHr'e r'r repMaqecnar o6pa6orrca MeTaJrJroB rr crrJraBoB
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rlpoQeccop rca4elpu rexHoJIorI4I'I MeraJrJryprrur ra nralefinrre npoqeccbr, A.r.H. Eiuemounu A.H.
' 

rlpo$eccop *u$taput rexHoJIorLIH t.ran ryp.n 
" 

ra nrrefinrre flpoqeccbr, g.r.n. 3anarrarqan A.H.flpo$eccop raoeapu Tex'oJloruu t""-rryp., rE ar.'efinrre .rpoq..."r, .u.r.n. fle'poqeuno E.B.


