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1' [ucqHuJrlrHblr BKJrrcqeHHbIe B rlporpaMMy Bcry,,ureJrbHoro uc,,brraHuq ,'o
c[erv{ucqurrJrHHe B acflupaHTypy

1.1. Teopvx lr rexHoJroruqecKkre ocHoBbr npoqeccoB OMA
1.2. Meroahr orrn,ca'rr s.v a*uwrsa Qopuor,rsMeHeHr4, Meranira

2. Cogepxanue yvednbrx Arrcq[rrJrrrH
2.1. <Teoprrr r.r rex'oJrofr4qecKr.re ocHoBbr [poqeccoB oMA)

Mercmr o6pa6orlfl' MsrulJIJIoB AaBJI.HI{.M: cxeMbr, o6Jrac'rb rrpr{MeHeHHE Aosror4HcrBa 14 HeAocrzrrKr4,
4of errrr z ueropr r.D( rrpe4rrpex4eruae.
Happrcrsre ra BIrylpeHHHeA@ercruroprvexaranoro Msftrrurar4 Merc&rpil(nperyqpex.er*rfl.
orstoueruagot''ocKocruunpruoruruefuiocrzMerzuflo,,poKaranp'rrr.rHbrr4 

Msro&rr.D([peryfipexAeHr4s.
orruroHeruae sopurr [onepeqHoro 14 rlporonbHoro ceqeHr4r Memruo[poKar4 np[wrFrb] a MerorTbr l.rx nper),-rrpexAeHr.rfl
flepcoualH6re 3BM c Ha6oporu clelll4irJrr{3r4poBaHHoro nporpaMMHoro o6ecneqes vfl [nflMOAenI{poBAHI4['' anIOpt4TMI'I}AIIU]JII, BI'{3yanI{3aIIHI{ LI nporpaMMr.rpoBaHrrr cr4cTeM
Marepzanrr IrrraM[oBoqHoro r4HcrpyMeHra. Mero4ur-rroi"r-auzs croftrocrr.r rrrraMrroBoqHoro
LrHcTpyMeHTa.
Kouulercuhre Ilpoueccbl HerlpephlBHofo lrurbs. r{ [poKarKu. [pyrue Burbr coBMerrleHHbrx
[poqeccoB.

8. Banru Anr xono.4Hofi uporarKr4: ocuoBHbre
I43Hoc, crofi xocru Lr BoccraHoBJleHrze.

rpe6onauzfl, KoHcrpyKrlr4r4, Marep r4aJrbr) 4eSerrrr,

9' LUtaulu: oc'oBHhre tpe6onaHrax, KoHcrpyKrlr.rr, Mareprdanbr, TexHoJror'r r.r3roroBJreHrzr,
4e@ emrr, pr3Hoc 14 BoccraHoBJreHr.re.

10' I'Iunynrcniu IrrraM[oBKa: cyrll'ocrb, krcros'rrKr,r gHeprul4, TexHonofzn, olttacrt acloJr63oBa-
Hns..
Bo'ro'reHlze npoBoJIoKLI B KJII'IHoBofi. n cnrvou4nofi uarpuqe. BoroveHr4e c HaJrolKeHrIeM ynbr-pa3ByKa. BesuarpuvHoe BoJroqeHrre.
Ilacrosa{ IIITaMIIOBKa: BbITsxKa 6es yroueHr,rs creHKr.r, HanpflxeHr4c, Ae6opMaqun, ne6errur nMeTOAhr 14 x rrpelyflpex,4eHvr.

13' Harpen MeraJIJIa noA o6pa6orKy raBneHr,reM: Trrrrbr HarpeBareJibHbrx ycrpofrcrn, cocraB ne.rHoft
aruocQeprr' TeuueparypHhre Har'ptxeHl'It z 4e$errur MeraJrJra [pr,r HarpeBe, pexr4Mhr HafpeBa.14' Kos*a .JIHTK.B Ha rlpeccax: MaKpocrpoeHlre 3aroroBoK, npeo6pa:o"u"r" nrrKBarlrroHHbrx 3oH
nplr KoBKe' cxeMbl TeqeHI'It MeraJIJIa npI4 KoBKe , BtruIfl]Flvre cxeM Teqe Hvrs. Ha MexaHl4qecKr4 ecnoficrea Merarura.

l5' Boroqeuue rpy6: cxeMbl, Harlpf,xeHllr v 4e$oplr arlrrLr,ocraroqghre HanprxeHr.rs.
16' L[raNanosxa B3pbIBoM. 3nexriorurpaBnl4r{ecKas rxraMnoBKa. 3rexrpovafHr4THa.s rrraMrroBKa.
17 ' Lllran'rnoeKa B MeJlKocepufiHolt [pol,I3Borcrne. L[lraurroBKa c npr4MeHeHHeM 3nacrur{Hbrx cper.

2 .2 . <<Met oAbI onrl caH ufl . 14 alaJrus a $ opu o l.r3MeH eHHr MerajrJr a;)

18' &xouor'repuocrz a@opnmrru'r n Sopl,uponaruaa Srclt<ovexarurveuoo< cnoftcrB Meriuua npz xoro4rofr
o6pa6crrxe 4aateruaerr,r

19' 3axonouepHocn'l aefoplaram u Qopl,uryonaruar (frcmo.naexaru.recico< cnoftcrB MeraJaa upn roprueft
o6pa6onre4aaneru.reu.

20. Korn-arrsoe rpeHr{e npkr rurprnqecKoM Barfrfrr.OcHosrsre 3aKoHoMepHoc[4 uBu4;rerc nporBlre_
HUfl.

2I. Ycloftwnocrb llflacrrrqecKororeseHr4rMsraDra
22' Marpo u NtrtrQoIEoMeIpvfl rroBep)clocru rrll€rfir,rqecro{ a@opm,rponarnroro Merarna. oco6ennoorz npor43-BoAclBaxono4{oKaraHoro rMcraocoSo crro}lcrofiernnlsc.rnepnoftrpyrrrrc[AerKrl roBqp)Hocru.
23' am'aotpolus cnoftcrB MeraJIIIiil :aarmJr;Haflu npno6peremra4 TparrcBepcarrHar r4 [nocKocr'ajr. oqenrcaarllscryom4,I. Bmuruze arnr:orporra,r Ha npoqecc rurilclr.rqecKofi Adopuar[4,I
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24' MetoAu orlpereJreHz.a 4e(fopvupyrolqllx ycnnufi. Pacqer uo upz6lzx(eHHbrM ypaBHeHr.r.{M
paBHOBeCI4 g. 14 y CJJOBIdIO IIaCTpTqHOCTt I.

25' Mero4rr orpe,4eneHar 4esopnallpyrcruux ycntruir. Merol luuu'r cKoJrb]r(eHr4r. flpravep pacqera
ycunufi npr.r BHeApeHHr.r B MeraJrJr rryaHcoHa.

26' MeroArr orpereneHax 4eSopltlapyloqrx ycuriuir. Meror utrxneft orleHKr,r. llpr.ruep pacrrera
ycutruit MeroAoM Hr4xHefi orIeHKr{.

27 ' crpoeHze MeraJIJIoB. Tunrt Kpl'IcraJlnlrqecKkrx perxeroK. [e(ferru Kpr,rcriurnr{qecKrrx pelreroK.
28' I4gue'enue lloreHlllralruofi gHeprulr Lr crrr esaul{oAeficrBLrfl. u sa"rcr*ocrr4 or paccroflHufl

Mex{Ay aToMaMH.
29' ,{ucnoxaqnvl) r4x BHAII' BoguttruroneHl4e Ar4cnoxaqufi. Cu:ru n:auuo4eftcrBHfl AByx rucno*a-quft , pacuonoxeHHbrx B napilnJreJrbHbrx [rocKocrsx.
30. I4croqHzrcu notBJIeHIzt Al4cnoKarl[fi n pesyrrrare rrnacruqecroft ge$opvaqza.
31' flnornocrr AI'IcnoKaII?Ift. BsanNroreftcrnue flepeceKarorllrxc{ Aucnoraqafi.
32. Xono4uax [racrr.rqecrax geQopuarlr.rr MoHoKpt4craJrJIoB.
33' XororHa-s [racrl'Iqecrcaa 4e$opMaIII,Ifi rroJrr.rKprrcraJrJroB. B,rusuue rpaHzrl 3epeH. yupovneHrze

MCTANJIOB.

34 3S$ercr Bayrurznrepa. Ocraro.rHbre Ha[prxeHr4r.
35. Texcrypa [nacrr.rqecxofi 4e$opMarl'[. Auasorpou'rs cnoficre.
36' BillsHl'e reMlleparypbl Ha rlpoqeccbl, rrporeKaroque B KprrcrzurnruecKr,rx crpyKTypax.
3l ' Bropofi 3aKoH repMoAr4HaMvKlr r4HarrpaBJreHnas au0Oyiu.f, aroMoB.
38' Pocr sepen. oarroprt, BJII'ItIoque Ha pa3Mep 3epeH: TeMneparypa, crerreHb rr cKopocrb Trrracru-.recrcoft 4e$opnaaqzH.
39. flracr^rHoc* n resopMr,rpyeMocr' MerarrJroB H crrJraBoB.
40' Bnz-sHI'Ie xl'Mla.,ecKoro z Saronofo cocraBoB Ha rrJracraq'ocrb MeraJrJroB rr crrJIaBoB.
41 Btusnue crpyKTypbl I'I ee HeoA.opoAHocrlr Ha nnacrrrqHocrb MeraJrJroB 14 crrJraBoB.
42' Bnzsnue Ha ilJracrvlqHocrb reMneparypHo-cKopocrHhrx pexkrMoB rrJracrr4qecxoro 4eQopMr{po-

BAHI,Iq.

43 cxel*r HanprxeHHoro cocro*rvr. cnepxnJracrr.rqHocrb.
44' oco6euuocrl4 rIoBeAeHI4t MarepI,IaJIoB c HaHoKpr4cranrr,rqecKofi crpyrrypofi npz o6pa6orxe

AaBneHr.reM.
45' Mexanr'rgua KoHTaKTHoro rpeHns.. Bnusuue a4cop6qvu, arre3ura, Koppo3lru, rroBepxgocrHofi

cerpefarlr4rr Ha rrpoqecc TpeHar.
46.

47.
48 .
49.
50.

Bttusnue $zsraxo-xreMl{qecKoro cocrosu't rroBepxHocreft garoroBKr.r r4 rrHcrpyMeHTa, TeMrrepa-
ryp., cKopocrr{ ge$opMr.rpoBa]Flufl.Lr Harpy3or( Ha cHJrbr rpeHHrr.
{eserrrr crpoeHr4fl MerzurJra rpr xoJroAHofr u roprveft aeQopMarlnu.
KnaccnQuraqux 4e$ercron.
[e(per<rrr, Bo3HI'rKaIoIqIre npu orxl{re, yrarre'hrroKaJrz'br, orrr{crKe r{ Apeccr4poBKe MeranJra.
AHarzs [pFrI'IH Bo3HrIKHoBeHI4f, Hecoornerctszfi u pazpa6otn" oopp.*t"py-rq"x u npery-
np exAaroq ux gefr .ctnu x.

51' 3aronovepHocrl'I v npupora H3MeHeHut ceoficrn [pr4 HarpeBe xonoAHo4eQoprrazponanHofi
cra'rvL Ter<crypa 4e0opnaaqaru v peKplrcranrru3a\Lru. Auzsorponar cnoficrn.

52. Oaxroprr, BJrprrroque Ha ycr,rnocrHyro npoqHocrb.
53' [aarparuurr 4esopvaqull MoHo- lt noJIHKpr{craJrJroB. Czcrenmr cKoJrbxeHux. {esoprr,rau}roHHoey[poqHeHue.

rypHiur HacneAcTBeHHOCTb.
By, HtBHaqeHI4rO
r{poBaunr.r crpyKTypbr u cnoficrn craJrr.r.

58. 3aranra crurvr c uarpenona TBV.
59' crapenue' llpapo4a ynpoqHeHl4s,. Btus'ue reMrreparypbr H npoAoJrxr4Tej,rbHocrH crapeH He Ha

cnoftcrna crrJraBoB.
60' Brrcor<oreuneparypHat I'I Hrl3KoreMrreparypHar repMoMexaHr.rqecK4s o6pa6orra.



61. BrusHr,re pa:lMepa 3epHa Ha MexaHr4rrecKr.re csoftcrsa.
62. Iolsyuecrr MeraJInoB. klcrrclRanur Ha noJBrrecrr. XaponpoqHhre crrJraBbr.
63. I4sorepuzvecKuur 3aKiurKa.
64. Koncrpyrq?roHHbre c'raJrtr rJrr xr,rMr,rKo-repMaqecrcofi o6pa6orKr,r.
65. Mero4rr uccneAoBauun $usuuecKr.rx csoficrn.
66. Tnep4tre cnJraBbr 14 cBepxrBepAbre Marepr{anbr.
67 . MexaH[sNabr rr3Harrrr.rBaur{r Marepr.r€uroB.
68' (Dopuot'tsveHeHlle pesunoft u xllrKocrbro. Cnoco6br r.rHTeHcr{(fuxaquu npoqeccoB rr4crosoft

IIITAMNOBKI,I-

Jlureparypa Arq rroAroroBKr.r
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